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The College Calendar

SUMMER SCHOOL, 1920

May 28, Friday.—Registration of students for Summer School begins at 8 a.m.
May 29, Saturday.—*All classes meet according to schedule. .
May 29 to July 30, Saturday to Friday.—Summer School in session, nine weeks.

FIRST SEMESTER, 1920-1921

Sept. 6, Monday.—71Special courses for auto-mechanics, tractor operators, machinists,
blacksmiths, foundrymen, and carpenters begin.

Sept. 10, Friday.—All members of the instructional force on duty.

Sept. 11, Saturday.—Meeting of assigners with committee on schedule at 2 p. m.

Sept. 11, Saturday.—Meeting of assigners with deans at 3 p.m.

Sept. 18, Monday.—Admission and registration of students begin at 8 p.m.

Sept. 14, Tuesday.—Housekeepers’ Course begins; registration at 8 a.m.

Sept. 15, Wednesday.—Registration of students closes at 11 .a.m.

Sept. 15, Wednesday.—Opening convocation, 11 a.m. to 12 m.

Sept. 15, Wednesday.—*All classes meet according to schedule, beginning at 1 p.m.

, Saturday.—Examinations. to remove conditions.

Oct. 16, Saturday.—Scholarship deficiency reports due.

Nov. 18, Saturday.—Midsemester scholarship deficiency reports due.

Nov. 24, Wednesday.—Thanksgiving vacation begins at 12 m.

Nov. 27, Saturday.—Thanksgiving vacation closes at 6 p. m.

Dec. 21, Tuesday.—Housekeepers’ Course closes at 12 m.

Dec. 21, Tuesday.—Winter vacation begins at 6 p. m. )

Jan. 8, 1921, Monday.—7iSpecial courses for auto-mechanics, electricians, tractor opera-
%ors_, machinists, blacksmiths, foundrymen, carpenters, and radio operators

egin. : .

Jan, 4, Tuesday.—Winter vacation closes at 6 p. m.

Jan. 10, Monday.—Short Course in Agriculture and Creamery Short Course begin.

Jan. 22 to 29, Saturday to Saturday.—Examinations at close of semester.

Jan. 29, Saturday.—Iirst semester closes at 11 a.m,

SECOND SEMESTER, 1920-1921

, Tuesday.—Admission and registration of students begin at 8 a.m.
, Tuesday.—Housekeepers’ Course beging; registration at 8 a.m.
Teb. 2, Wednesday~—Registration of students closes at 11 a.m.
Feb. 2, Wednesday.—*All classes meet according to schedule, beginning at 1 p.m.
. 7 to 12, Monday to Saturday.—Farm and Home Week. :
Feb. 22, Tuesday.—Holiday, Washington’s Birthday.
Feb. 26, Saturday.—Examinations to remove conditions.
, Saturday.—Scholarship deficiency reports due.
Mar. N Satu]x.-gay.———Short Course in Agriculture and Creamery Short Course close at
m.
April 9, Saturday.—Midsemester scholarship deficiency reports due.
April 21, Thursday.—Announcement of elections of senjors to Phi Kappa Phi.
May 10, Tuesday.—Fousekeepers’ Course closes at 12 m.
May 20 to 26, Friday to Thursday.—Examinations for seniors.
May 26 to June 1, Thursday to Wednesday.—Examinations at close of semester.
May 30, Monday.—Holiday, Decoration Day.
June 2, Thursday.—Commencement Day.

SUMMER SCHOOL, 1921

‘June 3, Friday.—Registration of students for Summer School begins at 8 a. m.
June 4 to Aug. 5, Saturday to Friday.—Summer School in session, nine weeks.

FIRST SEMESTER, 1921-1922

Sept. 12, Monday.—Admission and registration of students begins at 8 a.m.
Sept. 14, Wednesday.—Registration of students closes at 11 a.m.
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* Students must be present at the first meeting of each class or render a reasenable
excuse. Failure to take out an assignment is not accepted as an excuse for absencesfrom
classes. A fee of one dollar is charged those who enroll after the time set for close of
registration unless a reasonable excuse is offered. .

§ Similar courses begin the first Monday of every month from September to May,
also, at the beginning of the Summer School.
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Standing Committees of the Faculty

ApMissION: Jessie MceD. Machir, J. V. Cortelyou, B. L. Remick, Ina
Holroyd, Bessie W. Birdsall, J. O. Hamilton, W. H. Andrews G. A. Dean,
W. B. Wendt, H. L. Ibsen.

ADVANCED CrEDIT: College.—R. R. Price, L. E. Call, H. H. King, J. R.
Macarthur, Elizabeth Rothermel, J. T. Willard.

School of Agriculture—A. P, Davidson, E. V. James, W. T. Stratton,
Wilma Orem.

ASSIGNMENT: Jessie McD. Machir, L. A. Fitz, W. H. Andrews, A. E.
‘White, Araminta Holman, R. A. Seaton.

ATHLETICS: President Jardine, M. F. Ahearn, Z. G. Clevenger, G. A.
Dean, H. H. King, E. L. Holton, R. A. Seaton.

CATALOGUE: J. V. Cortelyou, J. T. Willard, H. W. Davis.
CoLLEGE RULES: R. R. Price, J. T. Willard, J. E. Kammeyer.
DeBaTe: J. R. Macarthur, O. H. Burns, J. G. Emerson.

DiscipuINE: Albert Dickens, L. A. Fitz, L. E. Conrad, J. W. Searson,
Mary P. Van Zile.

GRADUATE STuDY: W. A. Lippincott, L. E. Conrad, L. E. Call, Helen
B. Thompson, H. H. King, R. K. Nabours, J. H. Burt.

PusrLic ExerciseEs: J. E. Kammeyer, J. V. Cortelyou, A. E. West-
brook, J. W. Searson, E. L. Holton, W. H. Andrews, W. A. Lippincott.

SCHEDULE OF CLASSES: A. E. White, J. T. Willard, W. T. Stratton,
R. I. Throckmorton, L. E. Conrad, Hlldegarde Kneeland.

STUDENT AFFAIRS: J. R. Macarthur, Mary P. Van Zile, H. H. ng,
ﬁ. E. Westbrook, C. F. Baker, H. L. Kent, Elizabeth Rothermel, J. G.
merson.

STUDENT HEALTH: L. E. Conrad, L. D. Bushnell, Z. G. Clevenger,
Mary P. Van Zile. .
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Officers of Instruction and Administration

PRESIDENT

WILLIAM MARION JARDINE, B.S. A, LL.D,,
President of the College (1910, 1918) .*
B. 8. A;, Utah Agricultural College, 1904; LL. D., Campbell College, 1916.
¥ A 30; 1020 Houston.
PROFESSORS

JOHN DANIEL WALTERS, M.S,, A.D,,

Professor of Architecture, Emeritus (1876, 1917).
$M. S., 1883; A. D., 1908. E 56; 809 N. Eleventh.

JULIUS TERRASS WILLARD, M. S., Sc.D.,

Vice President of the College (March 1, 1918) ; Dean of the Division
of General Science (1909); Professor of Chemistry (1883, 1901);
Consulting Chemist (1888, 1918), Agricultural Experiment Station.

B. 8., 1883; M. S., 1886; Sc. D., 1907. A 47; 1725 Poyntz.

BENJAMIN LUCE REMICK, Ph. M.,

Professor of Mathematics (1900).
Ph. B., Cornell College, 1889 ; Ph. M., ibid., 1892. A 71; 613 Houston.

ALBERT DICKENS, M.S,,

Professor of Horticulture (1899, 1902) ; Horticulturist (1899, 1902),
Agricultural Experiment Station.
B. S., 1893; M. S., 1901. H 30; 509 N. Manhattan.

RALPH RAY PRICE, A.M,,

Professor of History and Civies (1903).
A. B., Baker University, 1896; A. M., University of Kansas, %‘898.

57; 826 Houston.
JULIUS ERNEST KAMMEYER, A.M,, LL.D,,

Professor of Economics (1903, 1904). )

A. B., Central Wesleyan College, 1886; A. M., ibid., 1889; LL. D., Kansas City Uni-
versity, 1912. ) A 52; 340 N. Sixteenth.
JOHN VANZANDT CORTELYOU, Ph.D.,

Professor of Modern Languages (1904, 1916).

A. B., University of Nebraska, 1897; A. M., ibid., 1901; Ph. D., University of Heidel-
berg, 1904. N 59; 325 N. Fourteenth.

* One date standing immediately after the title shows when the office was assumed.
In the case of two dates separated by a comma or a semicolon, the first date indicates
when services with the College began, the second when present office was assumed. Dates
separated by a dash indicate times of assumption and termination, respectively, of the
duties indicated in the title.

t The College buildings are designated by letters, as follows:

A—Anderson Hall (Administration). I—IIlustratlons Hall.
Ag—Waters Hall (Agriculture). K—XKedzie Hall (Cafeteria).
C—Denison Hall (Chemistry, Physies). L—Home Economics Hall.
CA—~Chemistry Annex. M—Auditorium.

D—Dairy Hall. N—Nichols Gymnasium.
E—Engineering Hall. R—JFarm Machinery Hall.
f—TFairchild Hall (Library). S—Engineering Shops.
G—School of Agriculture Hall. V—Veterinary Hall.
H—Horticultural Hall. X~—Dairy Commission Hall.

1 In a statement of degrees without mention of the institution conferring them, the
Kansas State Agricultural College is to be understood.
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8 Kansas State Agricultural College

JOHN ORR HAMILTON, B.S,,
Professor of Physics (1901, 1908).
B. 8., University of Chicago, 1900. C 57; 331 N. Fourteenth.

MARY PIERCE VAN ZILE,
Dean of Women (1908, 1918).
Diploma, Iowa State College, 1904. A 40; 1318 Fremont.

LOWELL EDWIN CONRAD, M.S,,

Professor of Civil Engineering (1908, 1909).
B. 8., Cornell College, 1904; C. E,, ibid., 1906; M. 8., Lehigh University, 1908.

E 32; 317 N. Seventeenth.
LESLIE ARTHUR FITZ, B. S,

Professor of Milling Industry (1910, 1912).
B. S., 1902. Ag 40; 1014 Houston.

EDWIN LEE HOLTON, A.B.,

Professor of Education (1910, 1913); Dean of the Summer School
(1910, 1918). ‘
A. B., Indiana University, 1904. A 32; 217 N. Fourteenth.

ANDREY ABRAHAM POTTER, S.B.,

Dean of the Division of Engineering (1905, 1914); Director of the
Engineering Experiment Station (1913, 1914) ; Professor of Steam
and Gas Engineering (1905, 1910).

S. B., Massachusetts Institute of Technology, 1903, E 30; 1328 Fremont.

ROY ANDREW SEATON, M.S,,

Professor of Applied Mechanics and Machine Design (1904, 1914).
B.S., 1904; M. 8, 1910; S. B., Massachusetts Institute of TeSchnology, 1911.

. 61; 722 Humboldt.
JAMES WILLIAM SEARSON, A.M.,,
Professor of English (1910, 1911).
A. B., University of Nebraska, 1896; A.M., ibid., 1899. K 27; 1814 Fremont.
ARTHUR BOURNE SMITH, Ph.B., B.L.S,,

College Librarian (1911).
Ph. B., Wesleyan University, 1900; B. L. S., University of Illinois, 1902.

F 82; 810 8. Juliette.
WILLIAM ADAMS LIPPINCOTT, M.S.,

Professor of Poultry Husbandry (1912) ; Poultry Husbandman (1912),
Agricultural Experiment Station.
A. B.,, Illinois College, 1908; B. S., Towa State College, 1911; M. S., University of

Wisconsin, 1917. Ag 38; 321 N. Eighteenth.
LELAND DAVID BUSHNELL, M.S,,

Professor of Bacteriology (1909, 1912); Bacteriologist (1909, 1912),
Agricultural Experiment Station.
B. 8., Michigan Agricultural College, 1905; M. S., University of Xansas, 1915.

V 54; 1414 Humboldt.
BESSIE WEBB BIRDSALL, '

Professor of Clothing and Textiles (1912).
Graduate, Drexel Institute, 1903. L 56; 1320 Fremont. '

LELAND EVERETT CALL, M.S,,
Professor of Agronomy (1907, 1913); Agronomist (1907, 1913), Ag-
ricultural Experiment Station.

B. S.'in Agr., Ohio State University, 1906; M. S., ibid., 1912. .
: Ag 58; 223 N. Fourteenth.
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GEORGE ADAM DEAN, M.S,

Professor of Entomology (1902 1913); Entomologxst (1902, 1913),
Agricultural Experiment Station.
B. S, 1895; M. S., 1905. F 52; 327 N. Seventeenth.

ROBERT KIRKLAND NABOURS,? Ph.D,,

Professor of Zodlogy (1910, 1913); Zoologlst (1910, 1913), Agricul-
'l'imal Experiment Station; Curator of the Natural Hlstory Museum
1910).

Ed. B., University of Chicago, 1905; Ph. D., ibid., 1911. F 54; 210 S. Tenth.
RALPH RALPH DYKSTRA, D.V.M,,

Dean of the Division of Veterinary Medicine (1911; July 1, 1919);
Professor of Surgery (1911, 19183).
D. V.M., Iowa State College, 1905. V 31; 607 Houston.

CLARENCE ERLE REID, B.S.,

Professor of Electrical Engineering (1914).
B. 8. in E. E., Purdue University, 1902. C 33; 421 N. Sixteenth.

FRANCES LANGDON BROWN,2 A.B, B.S,,

State Leader of Emergency Home Demonstratlon Agents (1909, 1917),
Division of College Extension.
B. 8., 1909; A. B., Kansas State Normal School, 1910. A 35; 510 N. Ninth.

MICHAEL FRANCIS AHEARN, M. S,

Professor of Landscape Gardening (1904, 1915).

B. 8., Massachusetts Agricultural College, 1904; M: S,, 1913.
H 27; 110 N. Juliette.

NELSON ANTRIM CRAWFORD, A. M.,

Professor of Industrial Journalism and Superintendent of Printing
(1910, 1915).
A. B., State University of Towa, 1910; A. M., University ofKKansas, 1914.

52; 221 N. Juhette
ARTHUR EDGAR WESTBROOK, A.B., B. Mus.,

Director of Music and Professor of Voice (1915).
A. B., Albion College, 1910; B. Mus., ibid., 1911. M 30; 309 N. Sixteenth.

JOHN ROBERTSON MACARTHUR, Ph.D,,

Professor of English (1914, 1916).
A. B., University of Manitoba, 1892; Ph. D., University of Chicago, 1903.

A 59A; 1126 Bluemont.
ZORA GOODWIN CLEVENGER,

Professor of Physical Education and Director of Athletics (1916).

Student, Indiana University, 1900-1904; Graduate, Summer School of Physical Educa-
tion and Athletlcs Chautauqua, N. Y., 1905 Graduate, Summer School for Coaches and
Directors, University of Illinois, 1915. N 385; ———.
CHARLES MOSES SIEVER, Ph.G., M.D,,

College Physician (1916).

Ph. G., Trinity University, 1903; M. D., ibid.,, 1903; M. D., University of Kansas,
1907. A 65; 1627 Anderson.
ANDREW CLEVELAND HARTENBOWER,! B. S.,

Superintendent of Institutes and Extension Schools, Division of Col-
lege Extension (July 1, 1917 - November 15, 1919).
B. 8., Oklahoma College of Agriculture and Mechanic Arts, 1905.

Resigned.
In cobperation with the U. S. Department of Agnculture
Absent on leave, Nov. 1, 1919, to Aug. 31, 1920.
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10 Kansas State Agricultural College

WALTER WILLIAM CARLSON, B.S., M. E,,
Professor of Shop Practice (1910, 1917); Superintendent of Shops
(1910, 1912).
B. S, 1908; M. E., 1916. S 62; 1130 Bluemont.

SAMUEL CECIL SALMON, B.S,,

Professor of Farm Crops (1913, 1917).

B. 8., South Dakota, Agricultural and Mechanical College, 1907.
Ag 82; 1648 Leavenworth.

JAMES GORDON EMERSON, J.D.,

Professor of Public Speaking (1915 1917).

B. 8., Towa State College, 1912; J. D., Leland Stanford, Junior, University School of
Law, 191 G 56; 1623 Anderson.

CECIL FRANKLIN BAKER, M.S,,

Professor of Architecture (1917).

A. B., University of Illinois, 1907; B. S., Massachusetts Institute of Technology, 1907 ;
M. S, 1b1d 1909. E 57; 821 N. Eighteenth.

WALTER HORACE BURR2

Director of Rural Service (1914, 1915), Division of College E‘:tensmn
A 3; '612 N. Fourteenth.

HARRY JOHN CHARLES UMBERGER,? B. S,
Dean, Division of College Extension (1911; July 1, 1919); County
Agent Leader, Division of College Extension (1911; 1917 - Dec. 31,

1919).
B. S, 1905. A 83; 1739 PFairchild.

OTIS EARLE HALL,! A.B,
Director of Junior Extension Service (1914-April 15, 1920), Division
of College Extension.
A.B. Wabagh College, 1907.

MARY WHITING McFARLANE, M.S.,
State Leader of Home Econormcs Spec1ahsts (1918), Division of Col-

lege Extension.

B. 8., University of Wyoming, 1894 ; M. S., Oregon Agricultural College, 19186.
A 36; 1335 Anderson.

HERBERT HIRAM KING, Ph. D.,
Professor of Chemistry (1906, 1918) ; Chemist, Agricultural Experi-
ment Station (1918); Chemist, Engmeermg Experiment Station

(1909, 1918).
B. S.,, Ewing College, 1904; A.M., ibid., 1906; M. 8., 1915; Ph. D., University of
Chicago, ’1918. C 30; 916 Humboldt.

CHARLES WILBUR McCAMPBELL, D.V.M,,
Professor of Animal Husbandry (1910, 1918); Animal Husbandman
(1910, 1918), Agricultural Experiment Station.
B. S, 1906; D. V.M, 1910*; B.S. in Agr., 1918. Ag. 8; 343 N. Fourteenth.

RAY IAMS THROCKMORTON, B.S.,

Professor of Soils (1911, 1918).
B. 8., Pennsylvania State College, 1911. Ag 60; 825 Houston.

2. In coSperation with the U. S. Department of Agriculture.
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JAMES EDWARD ACKERT, Ph.D.,

Professor of Zodlogy (1913, 1918), in Charge (Nov. 1, 1919 - Aug. 31,
1920) ; Parasitologist (1913), Agricultural Experlment Station.
A. B., University of Illinois, 1909; A. M., ibid., 1911; Ph. D., ibid., 1913.

F 58;.1605 Humboldt.
ALFRED EVERETT WHITE, M. S.,

Professor of Mathematics (1909, 1918).
B. 8., Purdue University, 1904; M. S., ibid., 1909. A 72; 1743 Fairchild.

JAMES BURGESS FITCH, B.S,,

Professor of Dairy Husbandry (1910, 1918); Dairy Husbandman
(1910, 1918), Agricultural Experiment Station.
B. 8., Purdue University, 1910. D 30; 321 N. Sixteenth.

HALLAM WALKER.DAVIS, A. M.,

Professor of English (1913, 1918).
A. B., Indiana University, 1909; A. M., Columbia University, 1913.

. A 61; 532 N. Fourteenth.
ARAMINTA HOLMAN,

Professor of Applied Art (1913, 1918).
Graduate, New York School of Fine and Applied Art, 1912.

A 67; 1636 Fairchild.
FRANCIS DAVID FARRELL, B.S,,

Dean, Division of Agriculture (1918); Director (1918), Agricultural
Experiment Station.
B. 8., Utah Agricultural College, 1907. Ag 34; 1007 Houston.

HELEN BISHOP THOMPSON, Ph.D,,
Dean, Division of Home Economics (1918); Professor of Nutrition
and Dietetics (1918).

B S., 1903; M. S, 1907; A. M., Columbia University, 1913; Ph. D., Yale University,
191 L 30 1412 Leavenworth.

VIVAN LEWIS STRICKLAND, A M,

Professor of Education (Jan., 1920); Director of Home-study Service
(1917, 1918), Division of College Extension.
A. B., University of Nebraska, 1906; A. M., ibid., 1915. A 4; 1512 Leavenworth.

JAMES PARK CALDERWOOD, M.E., M.S,,

Professor of Mechanical Engineering (1918, 1919).
M. E., Ohio State University, 1908; M. S., Pennsylvania State College, 1916.

S 55; 321 N. Fourteenth.
HARRY LLEWELLYN KENT, B.S.,

Professor of Vocational Education (1911; July 1,.1919); Principal of
School of Agriculture (1911, 1913).
A. B., Kansas State Normal School, 1912; B. S, 1913. G 29, 32; 321 Delaware.

JAMES HENRY BURT, D.V.M.,,

Professor of Anatomy and Physiology (1909; July 1, 1919).
V. 8., Ontario Veterinary College, 1895; D. V.M., Ohio State University, 1905.

V 82; 800 Poyntz.
LEO EDWARD MELCHERS, M. S,,
Professor of Botany and Plant Pathology (1914; July 1, 1919); Plant
Pathologist (1914), Agricultural Experiment Station.
B. 8., Ohio State University, 1912; M. 8., ibid., 1913. H 58; 1801 Leavenworth.



12 Kansas State Agricultural College

EDWIN CYRUS MILLER, Ph.D.,,

Professor of Plant Physiology (1910; July 1, 1919).
A. B., Lebanon College, 1906; A. B., Yale University, 1907; Ph. D., ibid., 1910.

H 56; 501 Laramie.
LOTTA JEAN BOGERT, Ph.D.,
Professor of Food Economics and Nutrition (Sept. 1, 1919).
A. B., Cornell University, 1910; Ph. D., Yale University, 1916.

L 42; 903 Houston.
HILDEGARDE KNEELAND, A.B,,
Professor of Household Economics (Sept. 1, 1919).
A. B., Vassar College, 1911. L 42; 1638 Osage.

FREDERICK BRAHAN TERRELL, Capt. Inf., U. S. A,,
Professor of Military Science and Tactics, and Commandant of Cadets
(Sept. 1, 1919).

THOMAS JESSE TALBERT, A. M,
Superintendent of Institutes and Extension Schools (Dec. 1, 1919),
Division of College Extension.

B. S. in Agr., University of Missouri, 1913; A. M., ibid., 1917.
A 34; 1123 Houston.

N 26; 353 N. Fifteenth.

ASSOCIATE PROFESSORS

ODIS HERSCHEL BURNS, A.B,,
Associate Professor of English, and Debate Coach (1918; Sept. 1,

1919).
A. B., University of Kansas, 1916. G 66; 1623 Anderson.

LEWIS CLARKE DAVIDSON, Capt. Inf,, U. S. A,,
Associate Professor of Military Science and Tactiecs (Feb. 19, 1919;

Sept. 1, 1919).
Graduate, United States Military Academy, 1915. N 27; 317 S. Delaware.

WILLIAM HIDDLESON ANDREWS, A. B, M.S,,
Associate Professor of Education (1906, 1913).
A. B., University of Chicago, 1900; M. S., 1919. A 64; 630 Moro.

CHARLES OSCAR SWANSON, M. Agr.,
" "Associate Professor of Agricultural Chemistry (1906, 1914) ; Associate
Chemist (1906, 1914), Agricultural Experiment Station.
A. B., Carleton College, 1899; M. Agr., University of Minnesota, 1903.

6; 931 Bluemont.
HARRY BRUCE WALKER, B.S.in C.E,,
Associate Professor of Irrigation and Drainage Engineering (1914);
Drainage and Irrigation Engineer (1910), Division of College Ex-

tension.
B. 8. in C. E., Towa State College, 1910. E 32; 110 S. Seventeenth.

IVOR VICTOR ILES, A.M,,
Associate Professor of History and Civics (1911, 1915).
A. B., University of Kansas, 1905; A. M., ibid., 1905. F 4; 1725 Fairchild.

OLIVER WILLIAM HUNTER, M.QS.,

Associate Professor of Bacteriology (1911, 1917).
B.S., 1909; M. 8., University of Wisconsin, 1911. V 28; 417 Houston.
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JONTA BOEN MARCELLUS,® B.S.in C.E,

Associate Professor of Irrigation and Drainage Engineering (1917 -
Sept. 80, 1919) ; Drainage and Irrigation Engineer (1917 Sept. 30,
1919), Division of College Extension.

B.S. in C. E., University of Kansas, 1904,

PORTER JOSEPH NEWMAN, M. S,,
Associate Professor of Chemistry (1909, 1918).
B. 8., Franklin College, 1908; M. S., ibid., 1910. W 27; 914 Leavenworth.

EDWARD GUERRANT KELLY, M. S,,

Associate Professor of Entomology (1918 Jan. 1, 1920), Division of
College Extension.

B. 8., University of Kentuck), 1903; M. 8., ibid., 1904.

JOSIAH SIMSON HUGHES, Ph.D,,
Associate Professor of Chemistry (1910, 1918).

B. 8., Ohio Wesleyan University, 1908; M. 8., ibid., 1910; A.M., Ohio State Uni:
versity, 1910; Ph. D., ibid., 1917 C 41; 344 N. Fifteenth.

GRACE EMILY DERBY, A B.,
Associate Librarian (1911 1918)
A. B., Western College for 'Women 1905. F 32; 1825 Leavenworth.

JAMES WALKER MCCOLLOCH B.S,,

Associate Entomologist (1910, 1918) Agricultural Experiment Sta-
tion.

B. S, 1912. F 64; 1626 Leavenworth.

HOWARD W. BRUBAKER, Ph.D,,

Associate Professor of Chemistry (1913, 1918).
B. S., Carleton College, 1899; Ph. D., University of Pennsylvania, 1904.

C 64; 1116 Frewmont.
INA FOOTE COWLES, B. S, -
Associate Professor of Clothing and Textiles (1902, 1918).
B. §,, 1901. ) L 55; 1021 Houston.
MARY THERESA HARMAN, Ph.D,,

Associate Professor of Zobdlogy (1912, 1918).
A.B., Indiana University, 1907; A.M., ibid., 1909; Ph. D., ibid., 1912.

. F 62; 1430 Poyntz.
GEORGE ELLSWORTH RABURN, M. S, '
Associate Professor of Physics (1910, 1918).
A. B., University of Michigan, 1907; M. 8., ibid., 1918. C 61; 1014 Bluemont.

ROBERT WARREN CONOVER, A. M,

Associate Professor of English (1915, 1918).
A. B., Wesleyan University, 1911; A. M., ibid., 1914. A 58; 319 N. Sixteenth.

MAURICE COLE TANQUARY,! Ph.D,,

Associate Professor of Entomology (1912; 1918 - Feb. 1, 1920); Asso-
ciate Entomologist (1912; 1918 - Feb. 1, 1920), Agncultural Ex-
periment Station.

A B., University of Illinois, 1907; A. M., ibid., 1908; Ph. D., ibid., 1912.

I 64; 431 Leavenworth.

1. Resigned.
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WYLIE BRODBECK WENDT, B.C.E.,

Associate Professor of Applied Mechanics (1916, 1918).
B. C. E., University of Kentucky, 1906. . E 8A; 1623 Anderson.

FRED D. MERRITT, Ph.D,,

Associate Professor of Sociology and Economics (1917, 1918).
B. 8., Upper Towa University, 1891; A. M., University of Iowa, 1898; Ph. D., ibid.,

1900. A 59; 1634 OSave
FLOYD WAYNE BELL, B.S. A,

Associate Professor of Animal Husbandry (1918).
B. S. A., Cornell University, 1911. Ag 5; 916 Osage.

EUSTACE VIVIAN FLOYD, B.S.,
Associate Professor of Physics (1911, 1918).
B. 8., Earlham College, 1903.

EVAN F. FERRIN, B.S,,

Associate Professor of Animal Husbandry (1918).
B.S. in A. H., JTowa State College, 1911. Ag 13; 1511 Leavenworth.

WALDO ERNEST GRIMES, B.S,,

Associate Professor of Agricultural Economics (1913; July 1, 1919);
in Charge (Feb. 1, 1920).
B. 8., 1913. Ag 51A; 1821 Leavenworth.

CLAUDE CARROLL CUNNINGHAM,! B.S.,
Associate Professor of Agronomy (1907 July 1, 1919 - Apr 1, 1920).
B. S., 1903. Ag. 60; 1026 Fremont.

ANDREW MINIE PATERSON, B.S,,

Associate Professor of Animal Husbandry (1913; July 1, 1919).
B.S., 1913. Ag 13; 1320 Fremont.

"‘JOHN HUNTINGTON PARKER, M.S,,

Associate Professor of Farm Crops (1917; July 1, 1919).
B. 8. in Agr., University of Minnesota, 1918; M. 8. in Agr,, Cornell University, 1916.

Ag 76; 1809 Leavenwm:th.
HAROLD MORTON JONES, B.S.,

State Dairy Commissioner (1913; July 1, 1919)
B. 8., Purdue University, 1908. X; 904 Bluemont.

CHARLES ELKINS ROGERS, A.B,
Associate Professor of Industrial Journalism (July 1, 1919).
A. B., University of Oklahoma, 1914. . K 55; 905 Laramie.

RUDOLPH LOUIS HENSEL, B.S8.F.,

Associate Professor of Pasture Management (July 15, 1919).
B. S.F., Jowa State College, 1913. Ag 82; 1416 Humboldt.

PERCY LEIGH GAINEY, A.M., M.S,,
Associate Professor of Bacteriology (1914; July 1, 1919); Soil Bac-
teriologist (1914), Agricultural Experiment Station.

B. Agr., North Carolina College of Agriculture and Mechanic Arts, 1908; M. S., ibid.,
1910; A. M Washington Unxversmy, 1911. V 26; 1019 Houston.

1. Resigned.
4. Absent on leave, 1919-'20.
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WILLIAM TIMOTHY STRATTON, A.M,,

Associate Professor of Mathematics (1910; Sept. 1, 1919).
A. B., Indiana University, 1906; A. M., ibid., 1913. A 70; R.F. D. 1.

ELDEN VALORIUS JAMES, A. M.,

Associate Professor of History and Civies (1912; Sept. 1, 1919). -
A. B., Marietta College, 1901; A.B., University of Michigan, 1905; A.M., Marietta

College, 1908. F 1; 621 Humboldt.
JOHN CHRISTIAN PETERSON, Ph.D,,

Associate Professor of Education (1917; Sept. 1, 1919).
A. B., University of Utah, 1913; Ph. D., University of Chlcagi& 1917.

66; 1622 Osage.
ELIZABETH ROTHERMEL, A. M.,

Associate Professor of Food Econom1cs and Nutr1t10n (1918; Sept. 1,
1919).

A. B.,, University of California, 1899; A. M., Columbia University, 1913.
L 35; 1014 Houston.

WILLIAM EDWARD MULDOON, D.V.M., A.M.,,

Associate Professor of Surgery and Medicine (Sept. 1, 1919).
D.V.M., New York State Vetermary College, Cornell University, 1918; A.M.,

Cornell Umversxty, 1916. V 83; 1709 Laramie.
ELLEN ANN REYNOLDS,! M.S., A. M.,
Ass%cm;ce Professor of Household Econom1cs (Sept. 1, 1919 - Feb. 13,
1920
B. 8., University of Kentucky, 1895; M. S., ibid., 1896; A. M., University of Chl
cago, 1919
FREDERICK ERVING COLBURN,

I-Iead of Department of Ilustrations (Oct. 7, 1919).
I; 322 N. Seventeenth.

ASSISTANT PROFESSORS

WILMER ESLA DAVIS, A. B,

Assistant Professor of Botany (1909).
Graduate, Ohio Normal University, 1894; A. B., University of Illinois, 1903.

H 176; 1014 Vattier.
EDGAR LEMUEL TAGUE, A.M,,

Assistant Professor of Chemistry (1914); Assistant in Protein Chem-
istry (1914), Agricultural Experiment Station.
A. B., University of Kansas, 1908; A. M., ibid,, 1909. C 3; 617 N. Manhattan.

ADA RICE, M.S,,
Assistant Professor of Eng1i§h (1899, 1915). .
B. 8., 1895; M. S., 1912. G 28; 917 Osage.

JOSEPH HENRY MERRILL, Ph.D.,

Assistant Professor of Entomology (1912, 1915) ; Assistant Entomolo-
gist (1912), Agricultural Experiment Station.
B. S., Dartmouth College, 1905; Ph. D., Massachusetts Agricultlgal College, 1914.

52; 626 Moro.
FORREST FAYE FRAZIER, C.E.,

Assistant Professor of Civil Engmeermg (1911 1915).
C. E., Ohio State University, 1910. E 55; 1815 Leavenworth.

1. Resigned.
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MALCOLM CAMERON. SEWELL, M.S,,

Assistant Professor of Soils (1914, 1915). .

B. 8., 1912; M. 8., Ohio State University, 1914. Ag 56; 530 N. Fourteenth.
ALBERT GARLAND HOGAN,! Ph.D,,

Assistant Professor of Chemistry (1914; 1916 - Oct. 15, 1919), Agri-
cultural Experiment Station.

A. B., University of Missouri, 1907; B. S., ibid., 1909; A.M., ibid.,, 1912; Ph.D..
Yale University, 1914.

ROYCE GERALD KLOEFFLER, B.S,,

Assistant Professor of Electrical Engineering (1916).

B. S. in E. E., University of Michigan, 1913, C 33; 831 Vattier.
ADOLPH GEORGE SCHULZ,:!

Assigtar)xt Professor of Athletics and Assistant Coach (1916-May 31,
1920).

Student, University of Michigan, 1904-'08.
CLINTON ELLICOTT PEARCE, S.B,,

Assistant Professor of Machine Design (1917).
S. B., Massachusetts Institute of Technology, 1919. S 63; 615 N. Eleventh.

GEORGE MERRITT POTTER,! D.V.M,,

Specialist in Veterinary Medicine (1917 - Dec. 31, 1919), Division of
: College Extension.
D. V.M., Ohio State University, 1906.

ROSS MADISON SHERWOOD,! B.S.,

Specialist in Poultry Husbandry (1914 - Sept. 30, 1919), Division of
College Extension.
B.S. in A. H., Iowa State College, 1910.

LEILA DUNTON, M. S,
Assistant Professor of English (1916; 1917 - Oct. 16, 1919).
B. S, 1910; M. S,, 1912. Ag 40; 325 N. Seventeenth.

ELIZABETH MACLEAN,$ Ph.D., M. Di,

Assistant Professor of English (1916; 1917 - Oct. 16, 1919).
B. Di., Towa State Teachers’ College, 1894; M. Di., ibid., 1900; Ph. B., University of

Chicago, 1909.
HENRY HUXLEY FENTON, B. S,

Assistant Professor of Electrical Engineering (1917; Sept. 1, 1919).
B.§. in E.E., 1913. C 33; 1449 Laramie.

HARLEY JAMES BOWER,2 M. S,

Assistant Professor of Soils (1913; Jan. 1, 1920), Division of College
Extension. .
B. S, 1910; M. S., Chio State University, 1912. Ag 60; 419 Leavenworth.

EARL ARTHUR STEWART, B.S,,

Assistant Professor of Physics (1918).

B. 8., University of Chicago, 1915; B. Pd., Michigan State Normal College, 1910.
. . C '36; College Hill,

1. Resigned.
2. In codperation with the U. S. Department of Agriculture.
6.. Deceased. )
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WALTER LEROY LATSHAW, B. S,

Assistant Professor of Chemistry (1914, 1918). .
B. S., Pennsylvania State College, 1912. C 3; 917 Fremont.

NORMAN EVERETT OLSON, B. S,

Assistant Professor of Dairy Husbandry (1918).
B. S., Towa State College, 1915. D 30; 1601 Humboldt.

WILLIAM HENRY SANDERS, M. E.,

Assistant Professor of Farm Engineering (1914, 1918), in Charge
(July 1, 1919).
B. 8., 1890; M. E., 1916. R; N. Manhattan.

JAMES WALTER ZAHNLEY, B. S,

Assistant Professor of Farm Crops (1915; Nov. 15, 1919) ; Assistant
Professor of Educaton (1915; 1918 - Nov. 15, 1919).
B.S., 1909; B. S. in Agr., 1918, Ag 82; 1131 Laramie.

HARRY WINFIELD CAVE, M.S,,

Assistant Professor of Dairy Husbandry (1918).
B. 8. A, Iowa State College, 1914; M. S., 1916. D 30; 1638 Osage.

ALICE LLOYD-JONES,! M. S,,

Assistant Professor of Education (1918, 1919).
* B. 8., University of Wisconsin, 1911; M. 8., ibid.,, 1918.

L 64; 831 N. Seventeenth.
CLYDE WILLIAM MULLEN,! M.S.,

Assistant Professor of Farm Crops (1918 - Nov. 1, 1919).
B. 8., Oklahoma College of Agriculture and Mechanic Arts, 1915; M. S., 1917.

CARL G. ELLING,?2 B.S,,

Assistant Professor of Animal Husbandry (1918; Jan. 1, 1920), Divi-
sion of College Extension. :
B.S., 1904. A 83; R.R. L

PAUL PORTER BRAINARD, A. M,

Assistant Professor of Education (1919; Jan., 1920), Home Study
" Service, Division of College Extension.
B. L., Whitman College, 1909; A.M., Columbia University, 1913.

. A 5; 1114 Vattier.
HARRY BURDETT WINCHESTER, M.S,,

Assistant Professor of Animal Husbandry (1919).
B. S., Iowa State College, 1916; M. S., ibid., 1917. Ag 13; 1221 Laramie.

PRESTON ESSEX McNALL!® M.S,,

Specialist in Farm Management Studies (1913; 1919 - Sept. 30, 1919),
Division of College Extension.
B.S. in E.E, 1909; B. 8. in Agr., 1913; M. S,, 1914.

ALONZO FRANKLIN TURNER,? B.S,,

'Assistant State Leader of County Agents (1917; Jan. 1, 1920), Di-
vision of College Extension. .
B. S., 1905. A 2; 810 Moro.

1. Resigned.
2. In coSperation with the U. S. Department of Agriculture.
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KARL KNAUS,? B. S,
Assistant County Agent Leader in Charge (1916; Jan. 1, 1920), Di-
vision of College Extension.
B. 8, 1914. A 2; 519 N. Manhattan.

CHARLES HENRY SCHOLER, B.S,,

Testing Engineer (1919), Department of Applied Mechanics and Ma-
chine Design, Engineering Experiment Station.
B. S, 1914. E 84 ; 1616 Fairview.

EDGAR TALBERT KEITH, B. S,

Assistant Professor of Printing (1912; July 1, 1919).
B. S., 1912. K1; 1421 Poyntz.

HERBERT FREDERICK LIENHARDT, D.V.M,,

Assistant Professor of Pathology (1917; J uly 1, 1919)
D. V. M., University of Pennsylvania, 1916. V 58; 1015 Fremont.

FRANK ELMER FOX, B.S.,
Assistant Professor of Poultry Husbandry (1916; July 1, 1919).
B. 8., Towa State College, 1915. Ag 38; 1604 Humboldt.

FREDERICK LEE HISAW, A. M,
Assistant Professor of ZoSlogy (July 1, 1919) ; Mammalogist (July 1,
1919), Agricultural Experiment Station.
A. B., University of Missouri, 1914; B. 8., ibid., 1915; A. M., ibid., 1916.

. F 54A; 1622 Osoge.
HEMAN LAURITZ IBSEN, Ph.D,,

Assistant Professor of Geneties (July 1, 1919).
B. S., University of Wisconsin, 1912; M. 8., ibid., 1913; Ph. D., ibid., 1916.

Ag 15A; 1623 Anderson.
FREDERICK LUNDY THOMSEN, M. S.,
Assistant Professor of Agricultural Economics (July 1, 1919).

B. S., Maryland State College of Agriculture, 1917; M. S., University of Wisconsin.
1919. Ag 51A 1725 Anderson.

ARTHUR FREDERICK PEINE, A.M.,,
Assistant Professor of History and Civies (1913; Sept. 1, 1919).
A. B., Illinois Wesleyan University, 1911; A. M., University o:f[i‘ Tllinois, 1918.

4; 826 Houston.
ARTHUR ROY FEHN, Ph.B,,
Assistant Professor of Mathematms (1910; Sept 1, 1919).
Ph. B., Baldwm Wallace College, 1903. A 70; 1506 Poyntz.

LOUIS HENRY LIMPER, A.M.,

Assistant Professor of Modern Languages (1914; Sept. 1, 1919).
A.B., Baldwin Wallace College, 1907; A.M., University of Wisconsin, 1914.

STANLEY ALBERT SMITH, B.S,,

Assistant Professor of Architecture (1913; Sept. 1, 1919).
B. 8., 1913. E 58B; 812 Laramie.

FLORENCE MABELLE HEIZER, A.B,,
Assistant Professor of English (1918; Sept. 1, 1919).

A. B., Bethany College, 1907; A. B., University of Kansas, 1910.
A 53; 703 Poyntz. .

2. In cobperation with the U. 8. Department of Agriculture.
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MARTHA S. PITTMAN, A. M,

Assistant Professor of Food Economics and Nutrition (Sept. 1, 1919).
B. 8., 1906; B. 8., Columbia University, 1916; M. S, 1b1dL19
47

WILLIAM RAYMOND BRACKETT, A.B,,

Assistant Professor of Physics (Sept. 1, 1919).
A, B., University of Colorado, 1905. C 38; 530 Moro.

CHARLES WILLIAM- COLVER, Ph.D.,

Assistant Professor of Organic Chemistry (Sept. 1, 1919).
B. 8., University of Idaho, 1909; M. 8., ibid.,, 1911; Ph. D., University of Illinois

1919. C 64 1610 Laramie.
EDWARD CHAPMAN CONVERSE, A.M,,

Assistant Professor of Physics (Sept. 1, 1919).
A.B., University of Illinois, 1904; A. M, ibid., 1909. C 38; College Hill

FRANK CALEB GATES, Ph.D.,

Assistant Professor of Botany (Sept. 1, 1919).
A. B., University of Illinois, 1910; Ph. D., University of Michigan, 1912.

H 57; 1218 Bluemont.
HERBERT ALLEN LORENZ,

Assistant Professor of Physical Education (Sept. 1, 1919).
Graduate, Y. M. C. A. College, Springfield, Mass., 1914, N 385; 523 Houston.

ELMER LAMONT RHOADES, B. S,

Assistant Professor of Farm Management (Oct. 1, 1919), D1v1s1on of
College Extension.
B. 8., University of Missouri, 19186. A 2; 523 Pierre.

ALLAN PARK DAVIDSON, B.S,,

Assistant Professor of Education (Nov. 15, 1919) ; Associate Principal
of School of Agriculture (Nov. 15, 1919).
B. 8., 1914. _ G 29; 1200 Bertrand.

WILLIAM EARL PETERSON‘2 M. S,

Assistant Professor of Dairy Husbandry (1917; Jan. 1, 1920) Division
of College Extension.
B. 8. in Agr., University of Minnesota, 1916; M. 8., ibid., 1917.

D 381; 515 Bluemont.
JULIA MARGARET BAKER ALDER, B. S, :

Assistant Professor of English (1917; Jan. 1, 1920), Home Study
Service, Division of College Extension.
. B. 8., 1914; Gyaduate, Kansas State Normal School, 1912.

A 5; 327 N. Fifteenth.
ROY WILLIAM KISER!? B. S, '

Assistant Professor of Animal Husbandry (1918; Jan. 1, 1920), Di-
vision of College Extension.
B. S, 1914, B A 34; 1635 Fairchild.

GEORGE GEMMELL, B.S,,

Assistant Professor of Ag'ronomy (1918; Jan. 1, 1920), Home Study
Service, Division of College Extension. '
B. 8., Kansas Manual Training Normal School, 1917. A 5; 411 N. Sixteenth.

112 8. Twelith.

o, In cobperation with the U. S. Department of Agriculture.
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RALPH KENNEY, B.S. A.,

Assistant Professor of Crops (1914; Jan. 1, 1920), Division of College
Extension.
B.S. A, Ohio State University, 1912. Ag 59; 714 Houston.

‘THOMAS ARTHUR CASE, D.V.M,,

Assistant Professor of Veterinary Medicine (1918; Jan. 1, 1920), Di-
vision of College Extension.
D. V.M., 1912. V 27; 1324 Laramie.

HARRY ELKINS DODGE,! B.S,,

Assistant Professor of Dairy Husbandry (1918; Jan. 1, 1920-Feb. 29,
1920), Division of College Extension.
B.S. in D. H., 1918.

FLOYD PATTISON, B.S.,

Assistant Professor of Steam and Gas Engineering (Dec. 15, 1919
Jan. 1, 1920), Home Study Service, Division of College Extensmn
B. 8, 1912, A 5; 1014 Laramie.

LOUIS COLEMAN WILLIAMS, B.S.,

Assistant Professor of Horticulture (1915; Feb. 1, 1920), Division of
College Extension; Assistant Club Leader (1915; 1917 -Feb. 1,
1920), Division of College Extension.

B. 8., 1912. H 26; 1110 Vattier.

ROGER CLETUS SMITH, Ph. D.,
Assistant Professor of Entomology (Feb. 1, 1920).
A.B., Miami University, 1911; A.M., Ohio State University, 1914; Ph.D., Cornell

Umvers:ty, 1917. F 64,
FRANK ANDREW DAWLEY,? B.S,,

Assistant County Agent Leader (1917; Jan. 1, 1920), Division of Col-
lege Extension.
B.S., 1895. A 2; 3803 N. Fourteenth.

ASSOCIATES

FRANK SWARTZ CAMPBELL,! B. S,

Associate in Food Analysis (Feb. 10, 1919- Dec 1, 1919).
B.S. 1919.

HOWARD ROBERT DEROSE, A.B,

Associate in Food Analysis (Oct. 6, 1919; Dec. 1, 1919) ; Associate in
- Stock Remedy Analysis (Oct. 6, 1919-Dec. 1, 1919).
A.B., Colorado University, 1918. CA 30; 346+ N. Sixteenth.

CHARLES HENRY GREINER, A.B,,

Associate in Stock Remedy Analysis (Feb. 20, 1920).
A. B., University of Michigan, 1914. CA 30; 1222 Bluemont.

GEORGE VANDERVEEN, B. S,

Associate in Feed-stuffs Analysis (Feb. 21, 1920) Agricultural Ex-
periment Station; Assistant Chemist (Apnl 3, 1919-Jan. 1, 1920),
Agricultural Experiment Station.

B. S., University of Chicago, 1919. CA 30; 1623 Anderson.

1. Resigned.
9. Temporary appointment.
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INSTRUCTORS

ANNETTE LEONARD, A.B,

Instructor in English (1907, 1909).

A. B., University of Kansas, 1906. A 53; 337 N. Fourteenth.
WILLIAM LEONARD HOUSE,

Instructor in Wood Work (1909) ; Foreman of Carpenter Shop (1888).
S 29; 608 Moro.
EDWARD GRANT,

Instructor in Molding (1913) ; Foreman of Foundry (1913).
S 42; 1733 Laramie.
INA EMMA HOLROYD, B.S,
Instructor in Mathematies (1900, 1914).
" B.S, 189’_7; B. S., Kansas State Normal School, 1916. G 28; 1001 Moro.
EMMA FLORA FECHT,
Instructor in Clothing and Textiles (1913, 1914).
Graduate, Bradley Polytechnic Institute, 1912, L 55; 1623 Fairchild.
DANIEL EMMETT LYNCH,

Instructor in Forging (1914); Foreman of Blacksmith Shop (1914).
S 38; 1729 Laramle
ALICE EDNA SKINNER,” B.S.,

Instructor in Food Economies and Nutrition (1910; Sept. 1, 1919).
B. S., 1909.
HELEN LOUISE GREEN,: B. S,

Instructor in Food Economics and Nutrition (1912; Sept. 1, 1919).

B. 8., Simmons College, 1915.
EDWARD C. JONES, B.M. E,,

Instructor in Shop Practice (1916) ; Foreman of Machine Shop (1916)

B. M. E., Towa State College, 1905. S 31; 1011 Kearney.
LOTTIE MILAM, B.S,,

Assistant Club Leader (1917), Boys’ and Girls’ Club Work, Division

of College Extension.

B. 8., Oregon Agricultural College, 1914. A 35; 1419 Laramie.
JOHN THOMPSON PARKER,

Instructor in Woodwork (1906, 1917)

GRACE CUSHING AVERILL,S

Instructor in Applied Art (1913, 1917 ).
Graduate, Wisconsin State Normal School, 1906. A 68; 1412 Leavenworth.

MINNIE SEQUIST, A.B,

Specialist in Home Economics, Division of College Extension (1916).

A. B, Kansas State Normal School; Graduate, Stout Institute, 1916.
A 86; 1020 Leavenworth.

S 26; College Heights.

DORIS MARJORIE BUGBEY,! Mus. B,

Instructor in Theory of Music (1917; Sept. 1, 1919-June 1, 1920).
Mus. B., Conservatory of Music, Oberlin College, 1918. M 4; 535 N: Manhattan.

Resigned. _
Absent on leave, 1919-'20.
Absent on Ieave, first semester, 1919-20.
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EULA BERNICE BUTZERIN,! R.N.,

Specialist in Home Economies (1917-Dec. 1, 1919), Division of Col-
lege Extension.
R. N., School for Nurses, Presbyterian Hospital, Chicago, 1914.

MANFORD W. FURR, B.S,,

Instructor in Highway Engineering (1917).
- B. 8. in C. E., Purdue University, 1913, E 55; 816 Pierre.

JOHN B. GINGERY,! D. V.M,

Instructor in Surgery and Medicine (1917; July 1, 1919-Dec. 1, 1919).
D. V.M, 1910.

PAUL REVERE IMEL? B. S,

Specialist in Pig and Baby Beef Club Work (191’7 Dec. 31, 1919),
Division of College Extension.
B. S., Purdue University, "1917.

WILMA OREM, A.M,,

Instructor in History and Civies (1917).
B. 8., 1910; A. M., University of Michigan, 1916. G 28; R. R. 3.

MARGARET RUSSEL, A. M.,

Instructor in English (1917).
A.B., Washburn College, 1913; A.M., Columbia Univezsity, 1915,

54; 1412 Leavenworth.
ELSIE HARRIET SMITH,

Instructor in Piano (1917).

Graduate, Certificate Course, Chicago Musical College, 1909.
M 58; 1512 Leavenworth.

ALBERT JOHN MACK, B. S, .

Instructor in Steam and Gas Engineering (1917).
RB. 8, 1912, - E 26; 1512 Poyntaz.

SUSANNA SCHNEMAYER, B.S,

Specialist in Home Economies (1917), Extension Schools, Division of
College Extension.
B. 8., 1909.. A 36; 510 N, Ninth.

KATHERINE KIMMEL,

Instructor in Voice (1917).
Graduate, Battle Creek (Mich.) Conservatory of Music, 1913.

M 52; 1201 Moro.
HERBERT HENLEY HAYMAKER, M.’S.,

Instructor in Botany (1917).
B. S., 1915; M. S., University of Wisconsin, 1916. H 54; 815 N. Sixteenth.

LASSIE LANEl
Specialist in Extension Schools (1918 - Oct. 1, 1919), Division of Col-
lege Extension.

GERTRUDE LYNN,
Specialist in Institutes in Home Economics (1918), Division of College
Extension.

Graduate, Kansas State Manual Training Normal School, 1907
A 36; 1020 Leavenworth.

1. Resigned.
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RENA AURELIA FAUBION,? B.8,,

Specialist in Dairying (1918; July 1, 1919), Division of College Ex-
tension.
B. 8., 1910. A 36; 1419 Laramie.

HAROLD SIMONDS,® B.S,,
Specialist in Horticulture (1918 -Jan. 31, 1920), Division of College
Extension.
B.'8., Washington State College, 1916.
JOSEPHINE CARRIER PERRY, B.S,,

Instructor in Food Economics and Nutmtlon (1916; Sept 1, 1919).
B. 8., Simmons College, 1914. L 34; 1201 Moro.

EDWARD STAUNTON WEST, A.B,,

Instructor in Chemistry (1917; Sept. 1, 1918).
A. B., Randolph Macon College, 1917. C 64; 1623 Anderson.

STELLA MAUDE HARRISS, M. S,
Instructor in Chemistry (1917, 1918).
B. 8., 1917; Graduate, (Peru) Nebraska State Normal School, %308; M.S,, 1919.

. 26; 804 Moro.
LOIS EMILY WITHAM, M.S,,

Instructor in Bacteriology (1917, 1918). :
B. S, 1916; M. S., 1918. V 53; 1324 Laramie.

NORA. ELIZABETH DALBEY, A.M,,

Instructor in Botany (1918).
A. B., University of Kansas, 1913; A. M., ibid., 1914. H 54; 350 N. Sixteenth.

ODESSA DELLA DOW, B.S,

Instructor in Chemistry (1918). .
B. S., 1906. C 64; R. R. 1.

ERNEST BAKER KEITH, B. S,

Instructpr in Chemistry (1918).
B.S., 1913. W 26; 1031 Humboldi.

ELIAS WARD MARKLE B.S,,

Instructor in Electrical Engineering (1918-Feb. 29, 1920).
B. 8. in E. E., Pennsylvania State College, 1913.

IZIL ISABEL POLSON, B.S.,

Instructor in Industrial J ournahsm (1918).
B. 8., 1916. K 59; 1111 Bluemont.

BESS JANE MCcKITTRICK, A.B,

Instructor in Mathematics (1918).
A. B., University of Kansas, 1912. G 28A; 1636 Fairchild.

ALICE LENORE BROWN, A.B,,

Instructor in Zodlogy (1918).
A. B., University of Kansas, 1916. . F 61; 321 N. Fourteenth.

1. Resigned.
2. In codperation with the U. S. Department of Agriculture.
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KATHERINE MAXWELL BOWER, B.S,,

Instructor in English (1918; Nov. 1, 1919); Specialist in Home Eco-
nomics (1918 - Nov. 1, 1919), Home Study Service, Division of Col-
lege Extension. ‘

B. 8., 1915, A 54; 510 N. Ninth.

LEON VINCENT WHITE, C.E,,
Instructor in Civil Engineering (1918). .
B. 8., 1908; 0. B,, 1918. E 55; 1733 Anderson.

IRA EARL TAYLOR, C.E,,

Assistant Drainage and Irrigation Engineer (1918 - Dec. 31, 1919),
Division of College Extension.
B.S. in C.E., 1913; C. E., 1918.

FRED HARRISON BUNDY,
Instructor in Shop Practice (1916; 1919-Mar. 10, 1920).

HERBERT C. STROM,
Instructor in Automobiles (1918, 1919).

LILLIE CILLEY, B.L.S,

Head Cataloguer in Library (1918, 1919).
A. B., Grinnell College, 1914; B. L. 8., University of Illmoiis‘ 1917.

27; 1725 Fairchild.
MARY MATTIE McDONALD, Ph.B,,

Instructor in Clothing and Textiles (1916, 1919).

Ph. B., University of Chicago, 1916; Graduate, Eastern Illinois State Normal School,
1910; Graduate, Bradley Polytechnic Instltute, 1912. L 64; 1631 Fairchild.

AUBREY DEAKENS CONROW, B.S,,

Assistant Testing Engineer (1919), Department of Applied Mechanics
and Machine Design, Engineering Experiment Station.
B.S., 1918. E 8; R. R. 1.

CLIFF ERRETT AUBEL, M. S,

Instructor in Animal Husbandry (1919).
B. 8., Pennsylvania State College, 1915; M. S., 1917. Ag 13; 1623 Anderson.

W. PEARL MARTIN,

Specialist in Home Nursing (June 15 1919) Division of College Ex-
tension.
Graduate, Christ Hospital, Topeka.

MARY WINONA WARD,

Instructor in Household Economics and Director of the Cafetéria
(1917; July 1, 1919).

HARVEY HARLOWE NININGER9 A M.,

Specialist in Entomology (June 5 - Sept. 5 1919), Division of- College
Extension.
A, B., McPherson College, 1914; A. M., Pomona College, 1916.

EFFIE ADAMS,® B.S.,

Instructor in Instltutlonal Cookery (June 6 - Aug 8, 1919).
B.S., 1911.

S 62; 1209 Poyntz.

K 380; 1641 Fairchild.

1. Resigned.
9. Temporary appoir.}tment-.
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ALICE LOUISE HUGHES,?

Instructor in Public School Music Methods (June 6 - Aug. 8, 1919).
(\}!‘&dﬂﬂ;te, Illinois Women's College, 1914. ’

SAMUEL PATTERSON LYLE,?
Instructor in Farm Engineering (June 6 - Aug. 8, 1919).

KATHRYN ANN TUCKER,}® B.S,,
Instructor in Lunch Room Management (June 6-28, 1919).
B. S., 1912.

ARMIN MEREDITH DOERNER,! B.S,,

Instructor in Horticulture (1916; July 1, 1919 - Feb. 1, 1920).
B. S., Oregon Agricultural College, 1916.

WILLIAM FRANCIS PICKETT, B.S.,
Instructor in Horticulture (1917; July 1, 1919).
B.S., 1917. 1209 Bluemont.

FLOYD W. ATKESON, B.S,,
Instructor in Dairy Husbandry (1918; July 1, 1919).
B. S. in Agr., University of Missouri, 1918. . D 30; 1623 Anderson.

LYMAN RAY VAWTER, D.V.M,,

Instructor in Pathology (1918; July 1, 1919).
D. V.M., 1918. V 56; 331 N. Seventeenth.

FLOYD ALONZO SMUTZ, B.S.,

Instructor in Drawing (1918; July 1, 1919).
B. 8. in Arch., 1914. S 63; 912 Fremont.

HARRY WORKMAN AIMAN,
Instructor in Carpentry (1918; July 1, 1919).

FRED ROBERT BEAUDETTE, D.V.M,,

Instructor in Bacteriology (July 1, 1919).

D. V.M., 1919. V 53; 1025 Bluemont.
MARION HARRISON,

Instructor in Clothing and Textiles (1914; Sept. 1, 1919).
Graduate, Mechanics Institute, 1913. L 65; 1201 Moro.

FLORENCE HUNT,
Instructor in Clothing and Textiles (1914; Sept. 1, 1919).
Graduate, Pratt Institute, 1910. L 64; 1412 Leavenworth.
JOSEPH PRESTWICH SCOTT, D.V.M,,

Instructor (1916; Sept. 1, 1919), Department of Vaccine Laboratories.

B.S., Scientific Gymnasium, Lausanne, Switzerland, 1910; D.V.M. Ohio State
University, 1914. V 2; 1605 Leavenworth.

EDITH LORRAINE BOND, A.B,

Instructor in Physical Training for Women (1917; Sept. 1, 1919).
A. B., University of Wisconsin, 1917. N 3; 421 N. Sixteenth.

VERA ANNE McCOY, B.S.,

Instructor in Household Economies (1918; Sept. 1, 1919).
B. 8., 1917. L 28; 1409 Anderson.

S 26; 728 Poyntz.

1. Resigned.
9. Temporary appointment.

2—Agr. Col.—2702
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S. FRED PRINCE,
Biological Artist (1918; Sept. 1, 1919).
I —; 805 Kearney.
NINA BESS CURRY,

Instructor in Voice (June 6, 1919; Sept. 1, 1919) ; Assistant in Music
(June 6 to Aug. 8, 1919).

CHARLES DEGUIRE CHRISTOPH, A.B.,

Instructor in English (1916; Sept. 1, 1919).

A. B., University of Michigan, 1912. A 55; 1623 Anderson.
GRACE WAUGH BOWMAN,10

Instructor in Public Speaking (Sept. 1, 1919).

Graduate, University of Kansas, 1910; Graduate, Leland Powers School of the Spoken
Word, Boston, 1912. G 55; 630 Bluemont.

VINA MARY BRAZLETON, B.M.,
. Instructor in Piano (Sept. 1, 1919).
B. M., Bush Conservatory, Chicago, 1918. Barracks; 900 Leavenworth.
BERENICE FULLER, B.S,,
Instructor in English (Sept. 1, 1919).
B. 8., Washburn College, 1904. A 55; 817 Osage.
HELEN MABEL HANNEN,

Instructor in Violin (Sept. 1, 1919).

Graduate, Malek School of Musie, Grand Rapids, Mich., 1917; Graddate, Department
of Public School and Community Musxc, Northwestern Umversmv, 1919.

M 53; 1441 Laramie.
MARIE ADALINE HEDRICK, B.L.S,,

Head of Circulation Department in Library (Sept. 1, 1919).
A. B., University of Kansas, 1915; B. L. S., University oFf Illinois, 1919.

81; 421 N. Sixteenth.
LEONARD SINCLAIR HOBBS, B. S,

Instructor in Steam and Gas Engineering (Sept. 1, 1919).
B. S., Texas College of Agriculture and Mechanic Arts, 1916

E 27A; 1709 Laramie.

MABEL LOUISE LEFFLER, Mus. B,

Instructor in Piano (Sept. 1, 1919). .

Mus. B., Oberlin Conservatory of Musie, 1910. M 55; 1638 Osage.
EDITH MAUDE LING,

Instructor in Piano (Sept. 1, 1919).

Graduate in Music, Northwestern University, 1916. A —; 900 Leavenworth.
ARNOLD LEONE LOVEJOY,

Instructor in Voice (Sept. 1, 1919).

T. MARK McDONALD, B.S,,

Instructor in Chemistry (Sept. 1, 1919).

B. 8., University of Chicago, 1909. ’ CA 26; 340 N. Sixteenth.
DORA MARIE OTTO,® B.S,,

Instructor in Food Economics and Nutrition (1916; Sept. 1, 1919).
B. S, 1911. L 384; 725 Houston.

M 52; 1441 Laramie.

M 51; 309 N. Sixteenth.

10. Temporary appointment, year 1919-20.
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JULES HENRY ROBERT, B.S.,

Instructor in Drawing (1916; Sept. 1, 1919).

B.S., 1914. . E 53; 1623 Anderson.
HERSCHEL SCOTT1 M. S,

. Instructor in Soils (Sept. 1, 1919 - Feb. 20 1920).
B. S. Agr., University of Kentucky, 1915; M. S., 1917.
GABE ALFRED SELLERS, B.S.,

Instructor in Shop Practice (Sept. 1, 1919).
B. S, 1917. S 62; 1729 Laramie.

WILBUR NEILSON SKOURUP, B. S,

Instructor in Chemistry (Sept. 1, 1919). :

B. S, 1915; A.B., University of Kansas, 1916. CA 31; 805 Houston.
MARY FIDELIA TAYLOR, B.S,,

Instructor in Physics (Sept. 1, 1919)

B.S., 1919. C 36; 914 Moro.
HAROLD PARKER WHEELER,

Instructor in Orchestral and Band Instruments (Sept. 1, 1919); Band
Leader (Sept. 1, 1919).

ANDREW WINTER,
Instructor in Automobiles (Sept. 1, 1919).

M 29; 1018 Leavenworth,

E 52A; 120Q Bertrand.

BRENTON CREAMER ZIMMERMAN, M. S. Agr.,

Instructor in Animal Husbandry (Sept. 1, 1919).
B. S. in Agr., Ohio State University, 1917; M. 8. Agr., University of Missouri, 1918.

Ag 184; 1709 Laramie.
MERRILL AUGUSTUS DURLAND, B.S,,

Instructor in Mechanical Drawing (Sept. 10, 1919).
B.S., 1918, S 63; 1116 Bluemont.

JOHN DWIGHT PARSONS, B.S,,

Instructor in Farm Engmeerlng (Sept 15, 1919).
B. 8. in M. E,, 1915. R 54; 616 Poyntz.

MIRIAM RUSSELL SPICER, A.B,

Instructor in Chemlstry (Sept. 22, 1919)
A. B., University of Kansas, 1917. CA 26; 335 N. Fifteenth.

WILLIAM MAX McLEOD, D.V.M,,

Instructor in Anatomy and Physiology (Oct. 1, 1919).

D. V.M., Towa State College, 1917. V 32; 413 Houston.
OHMER ROGER MILLER,20 B.S.,

Instructor in Physics (Oct. 9, 1919).

B. 8. in E. B;, 1918. ‘ . C 61; 1219 Bluemont.
MYRTIE VAN DEUSEN ROUSE, A. M,

Instructor in Food Economies and Nutrition (Oct. 27, 1919 - Jan. 24,
1920). _
B. S., Columbia University, 1912; A. M., ibid.,, 1916.

1. Resigned.
9. Temporary appointment.
10. Temporary appointment, 1919-°20.
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EARL ALBERT MARTIN,10 A.M,,

Instructor in Zodlogy (Nov. 1, 1919).
A. B., University of Missouri, 1914; A.M,, ibid., 1916.

EDWIN JACOB FRICK, D.V.M,, .
Instructor in Surgery and Medicine (Dec. 1, 1919).
D. V.M., Cornell University, 1918. V 383; 1623 Anderson.

NORTON LEWIS HARRIS,

Instructor in Poultry Husbandry (Feb. 1, 1920), Division of College
Extension.

ANNETTE WOODWARD PERRY/? B. S,
Instructor in History and Civies (Feb. 10 - June 1, 1920).
B. 8., 1916.

EUGENE SIDNEY LYONS, B.S,,

Instructor in Soils (Feb. 23, 1920).

B. 8., 1920. Ag 55; 1000 Laramie.
HELEN W. FORD, B.S,,

Instructor in Household Economics (April 15, 1920), Home Study
Service, Division of College Extension,
B. 8., Rhode Island State College, 1914. A BA; —m —.

Ag 38A;

ASSISTANTS
JESSIE GULICK,
Assistant Cataloguer in Library (1907, 1911).
F 27; 421 N. Sixteenth.
ALANSON LOLA HALLSTEAD, B.S.,

Assistant in Dry Farming (1910), Fort Hays Branch Agricultural Ex-
periment Station.
B. 8., 1903. Hays, Kan.

BRUCE STEINHOFF WILSON, B. S,,
Assistant in CoSperative Experiments (1910, 1912).
B. 8., 1908. Ag 60; 514 N. Manhatian.

ASHER EULESTA LANGWORTHY, Ph.C,

Feeding-stuffs Inspector (1912), Agricultural Experiment Station.
Ph. C., University of Kansas, 1911. Ag 26; 1709 Laramie.

ROBERT GETTY,2 B.S. A,

Assistant in Forage Crops (1918), Fort Hays Branch Agricultural
Experiment Station.
B. S. A., University of Nebraska, 1918. © ' Hays, Kan.

WILLIAM PATRICK HAYES, M. S,

Assistant in Entomology‘ (1913, 1914).
B.S., 1913; M. S., 1918. F 544; 319_Denison.

2. In codperation with the U. S. Department of Agriculture.
9. Temporary appointment.
10. Temporary appointment, 1919-'20.
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OTIS EVERETT STRODTMAN, D.V.S,,

Deputy Inspector and College Representative (1914), Marshall County
Cholera Eradication Project. .
D.V. 8., Kansas City Veterinary College, 1911. Marysville, Kan,

+HUGH DURHAM, A. M.,

Assistant to the Dean of the Division of Agriculture (1915); Assistant
to the Director of the Agricultural Experiment Station (1915,1918).

Graduate, Kansas State Normal School, 1901; A.B., University of Kansas, 1909;
A. M, ihid., 1915. Ag 80; 730 Osage.

MABEL GERTRUDE BAXTER,
Class Reserves Assistant in Library (1916).

LESTER HENRY DRAYER,
Assistant in Heat and Power (1916).

LENA LETITIA PRICE,

Assistant to the President (1912; July 1, 1919).
A 30; 1642 Fairchild.

T 31; 1624 Fairchild.

E 3; 1201 Kearney..

ELIZABETH PERRY HARLING,
Seed Analyst (1912, 1917).
Ag 77; 628 Fremont.
GRACE ROBERTA HESSE, A.B,

Assistant in Modern Languages (1917).
A. B., University of Michigan, 1917. N G0; 1409 -Anderson.

HARRIET WRIGHT ALLARD,
Assistant in Home Economics (1917), Extension Schools, Division of
College Extension.
A 36; 510 N. Ninth.
HENRY JAMES ALLEN,

Assistant in Heat and Power (1914, 1917).

GEORGE HERBERT PHINNEY,
Assistant in Agronomy (1917) ; Foreman of Agronomy Farm (1917).
Graduate, Topeka Business College, 1903. Agronomy Farm.

CHESTER WILLIS OAKES,

Miller, Department of Milling Industry (1918).
"Ag 26C; 1031 Vattier. ‘

E 27; 330 Vattier.

HAROLD ARTHUR PRATT,! B.S,
Assistanti in Horticulture (1918-Feb. 1, 1920) ; Foreman of Green-

houses (1918-Feb. 1, 1920).
B. S., Massachusetts Agricultural College, 1917.

CYRUS EARL BUCHANAN,
Assistant in Feed Control (1912, 1918).
Ag 26A; 521 Vattier.
"MABLE CALDWELL, B.S,, .
Assistant to Superintendent of Institutes and Extension Schools
(1918), Division of College Extension.

B. 8., Oklahoma College of Agriculture and Mechanic Arts, 1918.
A 34; 1408 Fairchild.

1. Resigned.
2. In cedperation with the U. S. Department of Agriculture.
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CORA ALBERTA PITMAN, B. S,

Assistant to the Registrar (1918).
B.S. in H. E., 1916. A 29; 730 Yuma.

RUTH EVALYN HURD, B.S,,
Assistant in Zoblogy (1918). .
B. 8., Carthage College, 1918. F 55; 317 N. Seventeenth.

BRUCE BUNYAN SMITH,
Assistant in Farm Engineering (1918).
. . R 26; 830 Laramie.
NATHAN DANIEL HARWOOD, D.V.M,,
Assistant in Vaccine Laboratories (1918; July 1, 1919).
D. V.M., 1918, V 32; 340 N. Sixteenth.

GEORGE CALVIN GIBBONS,! B. S,

Assistant to Superintendent (1918-Oct. 31, 1919), Fort Hays Branch
Agricultural Experiment Station.
B.S. in Agr., 1918.

MARTHA LIVINGSTON DENNY, A.M,

Assistant in Zodlogy (1918); Assistant in Genetlcs (1918), Agricul-
tural Experiment Station.
A. B., Indiana University, 1917; A. M., ibid., 1919, Insectary; 1430 Poyntz.

MARGARET ELEANOR MOORE, B.S.,

Assistant in Blackleg Vaccine Production (1918).
B.S., 1914. V 24; 1214 Bluemont.

MORRILL THbRNTON DOW, B.S,,
Assistant in Physies (1918). '
B. S., Ottawa University, 1917. C 89; 1100 Moro.

FRANK MARION AIMAN, .
State Feeding-stuffs Inspector (1919).
Ag 26B; 528 Laramie.
EDDIE GRANELL,
Assistant in Shop Practice (1919).
’ S 88; 809 Vattier.
SAMUEL JAMES MOLBY,
Assistant in Farm Engineering (1919).
B.S., 1817; B.S.in Agr., 1918,

CLARENCE ROY JACCARD, B.S,,
Nurseryman (1919), Fort Hays Branch Agricultural -Experiment
Station.
B.S. in Agr., 1914, Hays, Kan.

SELMA MARIE FOBERG,

Office Assistant to the Dean (Apr 1, 1919), Division of College Ex-
tension.
. A 33; 1743 Fairchild.
WILLIAM PRESTON TUTTLE, B.S. A, ,,
Assistant in Soil Survey (June 1-June 26, 1919)
B. 8. A., University of Kentucky, 1915,

* 1. Resigned.
9. Temporary appointment.
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ESTHER FAYMAN,

Secretary to the President (June 1, 1919).
- . . A 380; 1425 Laramie.
GEORGE YOEMAN BLAIR® B.S,,

Assistant in Soil Survey (June 26, 1919-Dec. 31, 1919).

B. 8., 1919,
CLARA ELIZABETH HIGGINS, B.S.,

Research Assistant in Poultry Husbandry (July 1, 1919).

B. 8., 1919, Poultry Farm; 1423 Fairchild.
ALICE MAUDE MELTON, B. S,

Secfg}g;‘y to the Dean of the Division of General Science (July 1,

B. 8., 189.8. A 49; 804 Moro.
JOHN VICTOR ROLANDER, -

Assistant in Heat and Power (July 1, 1919).

RAYMOND HAZELTON WHITENACK, B. S,
Deputy State Dairy Commissioner (July 1, 1919).
B. 8., 1916. X 26; 1216 Laramie.
MADGE GLADYS AUSTIN,® B.S,,

Class Reserves Assistant in Library (Sept. 1 - Dec. 1, 1919).
B. §., 1919,

GEORGIA KILBOURN BALDWIN, B.S,,

Assistant in Household Economics (Sept. 1, 1919).

B. 8., 1913. K 30; 714 Poyntz.
WINIFRED BARTHOLF, A.B,,

Assistant in Physical Education (Sept. 1, 1919).

A. B., University of Wisconsin, 1919. N 3; 1824 Humboldt.
FREDERICK HERBERT BUDDEN, ‘

Laboratory Assistant in Applied Mechanics and Machine Design
(1917; Sept. 1, 1919).

EDWARD L. CLAEREN,
Secretary to the Commandant (1910; Sept. 1, 1919).

N 27; 900 Pierre.
PERCY LEROY DEPUY, B.S,,
Assistant in Zoblogy (Sept. 1, 1919).
B.S., 1918. F 5; 1725 Leavenworth.
LOUISE HELEN EVERHARDY,
Assistant in Applied Art (Sept. 1, 1919).

BLANCH SHIRLEY FRENCH;? B.S,,
Research Assistant in Agricultural Economics (Sept. 1, 1919).
B.S., 1919. ‘ Ag 51A; 1423 Fairchild.

EARL MARTIN HIESTAND,? B.S,,

Research Assistant in Agricultural Economics (Sep\t. 1, 1919).
B. 8., 1919. Holton, Kan.

E 27; 517 Kearney.

E 8; R. R. 2.

A 67B; 1417 Laramie.

1. Resigned.
2. In codperation with the U. S. Department of Agriculture.
9. Temporary appointment.
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CARL FOUNTAIN HUFFMAN, B. S,

Asgsistant in Dairy Husbandry (Sept. 1, 1919).
B. 8., 1917. D 30; 1623 Anderson.

CHARLES HOWARD KITSELMAN, D.V.M,,

Assistant in Pathology.
D. V.M., University of Pennsylvania, 1918. V 58; 1015 Frement.

RUTH EUGENIA SANKEE, A.B,

Reference Assistant in Library (Sept. 1, 1919).
A. B., University of Kansas, 1914. F 35; 1419 Laramie.

RUTH XATHRYN TRAIL, B.S,,
Assistant in Food Economies and Nutrition (Sept. 1, 1919).
B. S., Connecticut College for Women, 1919. L 53; 730 Osage.

GRACE ELLEN UMBERGER, B.S., R.N,,
Assistant to the College Physician (Sept. 1, 1919).
|B. 8., 1905; R. N., Illinois Training School for Nurses, 1909.

A 65; 1104 Vattier.
MARION JULIA WILLIAMS, B.S.,

Assistant in Food Economics and Nutrition (Sept. 1, 1919).
B. 8., Connecticut College for Women, 1919. L 53; 319 N. Fifth.

EDITH WILLMANN, A.B,,

Assistant in Zodlogy (Sept. 1, 1919).
A. B., Barnard College, Columbia University, 1919. F 62; 800 Houston.

MARY ABBIE WORCESTER, B. S,
Assistant in Clothing and Textiles (Sept. 1, 1919).
B. S., New Hampshire College, 1917. L 65; 1725 Fairchild.

FRANCIS GEORGE WELCH, B.S,,
Assistant in Animal Husbandry (Sept. 6, 1919), Home Study Service,
Division of College Extension.
B. 8., Kansas State Normal School, 1918. A 5; 1224 Fremont.

CHARLES CLAIRMONT VASEY, B.S,,
Deputy State Dairy Commissioner (Sept. 22, 1919).
]:3. S., University of Nebraska, 1917. X 26; 1416 Laramie.

MARY AVIS BLAIN, B. S,

Assistant in Physical Education for Women (Sept. 29, 1919).
B. S, 1919. N 3; 343 N. Fourteenth.

DOROTHY JOSEPHINE CASHEN, B.S,,

Assistant in Botany (Sept. 29, 1919).
B. S., Carthage College, 1917. H 57B; 1015 Fremont.

ALBERT HARRISON KERNS,

Assistant to the Superintendent (Nov. 1, 1919), Fort Hays Branch
Agricultural Experiment Station.

. Hays, Kan.
MARY ISABEL SCHELL,S
Assistant in Applied Art (Nov. 5, 1919 - May 31, 1920).
. Normal Graduate, Art Institute, Chicago, Ili., 1919. °

9. Temporary appointment.
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LUELLA: CORY, A.B,,

General Assistant in Library (Nov. 24, 1919).

A. B, Universiify of Kansas, 1916, F 3; 1419 Laramie.
HUBERT ALOYSIUS McNAMEE,?

Assistant in Farm Engineering (Dee. 1, 1919 - Mar. 1, 1920).

Graduate, Air Service Mechanics School, 1918,
FLORENCE LILLIAN DIAL, B.S,

General Assistant in Library (Deec. 1, 1919).

B. S, 1919. F 3; 1030 Moro.
CHARLES RANGER ENLOW, B.S,,

Research Assistant in Agricultural Economies (Dec. 15, 1919).

B.S., 1920. McPherson, Kan.

JOSEPH NATHANIEL LUDEN,?
Assistant in Farm Engineering (Jan. 1 - Mar. 1, 1920).

MORRIS EVANS,?

33

" Teaching Assistant in Agricultural Economlcs (Jan. 1-May 31, 1920).

Ag 51A; 1504 Humboldt.
STANLEY PAUL HUNT,® B.S,,
Assistant in Applied Mechanics (Jan 26 - May 31, 1920).

B. S8, 1919. S 63; 619 Thurston.

LORPAID CARL TEETER, B. S,,
Assistant in Applied Mechanics -(Jan. 26 - May 31, 1920).

B. S, 1917, S 63; 614 Bluemont.

GLADYS GARNAND RUDE, B. S,
Assistant in Zodlogy (Feb. 1, 1919).

B. 8., 1919. F 64; 344 N. Fifteenth.

ROBERT McKINLEY GOODWIN,®
Assistant in Farm Engineering (Mar. 1- May 31, 1920).

R 28; 724 Laramie.

JOHN WORLEY TATTERSHALL,
Assistant in Heat and Power (Mar, 1, 1920).

E 26B; 831 Laramie.

PERTTU HANNES VIRTANEN, B.S.,
Assistant in Horticulture (July 1, 1920).
B. 8., 1920.
. SUPERINTENDENTS
JACOB LUND, M.S,

Superintendent of Heat and Power (1893, 1901); Custodlan of Build-

ings and Grounds (1893 1917).

B. 8., 1883; M. 8., 1886. ‘ E 26B; 1414 Fairchild.

9. Temporary appointment.
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CHARLES ROZELL WEEKS, B.S,,
Superintendent (1916), Fort Hays Branch Agricultural Experiment
Station (1916). .

B.S., Umvers1ty of Nebraska, 1907; B. Ed., Nebraska State Normal School, Peru,
Neb., 1912 Hays, Kan.
JOHN JASPER BAYLES, B. S, .

Superintendent (1918), Colby Branch Agncultural Experiment Sta-

tion.
B. 8., 1915. Colby, Ka=.

CARL IVAR MATTSON,!

Superintendent (1918 - Mar. 1, 1919), Tribune Branch Agricultural

Experiment Station.
Tribune, Kan.

HAROLD BAYLISS MUGGLESTONE,
Superintendent of Poultry Farm (1918).
Poultry Farm.
CHARLES WESLEY HOBBS, D.V.S,
Superintendent of Vaccine Laboratories (1913; July 1, 1919).
D.V. 8., Western Veterinary College, 1901. . V 31; 303 N. Sixteenth.

GEORGE RICHARD PAULING,
Superintendent of Building and Repair (1916; July 1, 1919).
S 84; 1017 Fremont.
FAY ARTHUR WAGNER, B. S,
Superintendent (July 1, 1919) Garden City Branch Agricultural Ex-
periment Station.
B. 8. in Agr., New Mexico Agricultural College, 1916. Garden City, Kan.

G. E. LOWREY,
Superintendent (Mar. 1, 1920), Tribune Branch Agricultural Experi-

ment Station.
Tribune, Xan.

AGRICULTURAL AGENTS?

WILLIAM ARMFIELD BOYS, B. S,
Sumner County Agricultural Agent (1912, 1918), Division of College

Extension.
B. 8., 1904. . Wellington, Kan.

EVEREST JOHN MACY, B.S,,
Sedgwick County Agricultural Agent (1913, 1918), Division of Col-
lege Extension.
B. 8., Earlham College, 1904. ‘Wichita, Kan.

OTTO C. HAGANS,! B. S,

Atchison County Agricultural Agent (1914, 1918 - Dec. 81, 1919), Divi-

sion of College Extension.
B. S, 1914. Effingham, Kan.

VALENTINE MEACHAM EMMERT, B.S,

McPherson County Agricultural Agent (1916), Division of College

- Extension.
B. S, 1901. McPherson, Kan.

1. Resigned.

2. All agricultural agents are employed cobperatively by the College and the T. S.
Department of Agriculture, and in case of county agents in coSperation with the county
farm bureaus.
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RAYMOND OLIVER SMITH, B. S,

Douglas County Agricultural Agent (1916; Jan. 10, 1920), Division
of College Extension; Wilson County Agricultural Agent (1916-
Jan. 9, 1920), Division of College Extension.

B. S. in Agr., University of Nebraska, 1915. - Lawrence, Kan.

RALPH POWELL SCHNACKE, B.S,,

Pawnee County Agricultural Agent (1916), Division of College Ex-
tension.

B. 8., 1916. Larned, Kan.

IRA NICHOLS CHAPMAN, B.S,,

Leavenworth County Agricultural Agent (1916), Division of College
Extension.

B. 8., 1916. Leavenworth, Kan.
PRESTON ORIN HALE,! B. S,
Chase County Agricultural Agent (1917 -Jan. 31, 1920), Division of
College Extension.
B. S., 1916. Cottonwood Falls, Kan.
RAYMOND WALTER SCHAFER, M. S,

Washington County Agricultural Agent (1917), Division of College
Extension.

B. S, 1914; M. S,, University of Wisconsin, 1917. ‘Washington, Kan.

FLOYD JOE ROBBINS, B.S.,

Franklin County Agricultural Agent (1917), Division of College Ex-
tension.

B. S., 1913. Ottawa, Kan.

WILHELM ALEXANDER WUNSCH,! B. S,

Harvey County Agricultural Agent (1917, 1918 - Feb. 29, 1920), Divi-
sion of College Extension.

B. S, 1917, Newton, Kan.

WILBUR WILLIAM WRIGHT, B.S.,

Greenwood County Agricultural Agent (1917, 1918), Division of Col-
lege Extension.

B. S, 1917. Eureka, Kan.

CHARLES D. THOMPSON, B.S.D.,,

Neosho County Agricultural Agent (1918), Division of College Ex-
tension.

B. 8. D., Warrensburg (Mo.) State Normal School, 1895. Erie, Kan.
ALBERT CECIL HANCOCK,! B.S,,
Cherokee County Agricultural Agent (1918 - Sept. 30, 1919), Division
Division of College Extension.
B.S. in Agr., 1918. St. Francis, Kan.
EDWIN ISAAC MARIS, B.S,,

Rawlins County Agricultural Agent (1918), Division of College Ex-
tension.

B. 8., 1916. Atwood, Kan.

EARL JOSEPH WILLIS,! B.S,

Cherokee County Agricultural Agent (1918 - Sept 30, 1919), Division
of College Extension.

B.S., 1914, Columbus, Kan.

1. Resigned.
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JOHN W. THORNBURGH, C.E.,

Hodgeman County Agricultural Agent (1918 - Sept. 80, 1919), Divi-
sion of College Extension.
C. E., Campbell College, 1888. Jetmore, Kan,

AVERY CLEVELAND MALONEY, B.S,

Bourbon County Agricultural Agent (1918), D1v1smn of College Ex-
tension.
B. S., 1918. TFort Scott, Kan.

EDWARD H. LEKER, B.S. A,

Jackson County  Agricultural Agent (1918), Division of College Ex-
tension. :
B. 8. A, University of Missouri, 1917. Holton, Kan.

HERBERT LYNNE HILDWEIN, B.S.,

Kingman County Agricultural Agent (1917, 1918), Division of Col-
lege Extension.
B. S, 1914. Kingman, Kan.

HAYS MARION COLE,

Montgomery County ‘Agricultural Agent (1918), Division of College
Extension.

Independence, Kan.
FRANK SUMNER TURNER, B.S,

Anderson County Agrlcultural Agent (1918), D1v1s1on of College Ex-
tension.

B. 'S 1917. Garnett, Kan.

JOE MYRON GOODWIN,

Jefferson County Agricultural Agent (1919), Division of College Ex-
‘tension.

LOUIS EDWARD HOWARD,! B. S,

Pratt County Agricultural Agent (1919) Division of College Exten-
sion.
B. 8., 1917. Pratt, Kan. ‘

JACOB MICHAEL MURRAY,! D.V.M,,

Nemaha County Agricultural Agent (Jan. 1-Oct. 81, 1919), Division
of College Extension.
D. V.M., 1908. Seneca, Kan.

GEORGE W. SALISBURY, B.S,,

Labette County Agricultural Agent (1919), Division of College Exten-
sion.
B. 8., University of Illinois, 1915. Altamont, Kan.

FRANK OTTO BLECHA, B.S,,

Shawnee County Agricultural Agent (1919), D1v1510n of College Ex-
" tension.
B. 8., 1918. Topeka, Kan.

GAYLORD HANCOCK,
Lyon County Agrlcultural Agent (1919), Division of College Exten-
sion. .

Valley Falls, Kan.

Emporia, Kan.

1. Resigned.
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THOMAS E. CLARKE, B.S.,

Barber County Agricultural Agent (Mar. 5 - Dec. 31, 1919), Division
of College Extension.

B.S., 1910. ) Medicine Lodge, Kan.

JOSEPH VINCENT QUIGLEY,! B.S,,

Miami County Agricultural Agent (Mar. 15 - Nov. 30, 1919), Division
of College Extension.

B. 8., 1916. ' Paola, Kan.

THEODORE W. THORDARSON, B. S,

‘ Barf,on County Agricultural Agent (1919), Division of College' Exten-
sion.

B. 8., North Dakota Agricultural College, 1916. Great Bend, Kan.

AMWEL EDWIN JONES,! B.S,,

Jewell County Agricultural Agent (1919 -Jan. 31, 1920), Division of
College Extension.
B. 8., 1915. Mankato, Kan.

FRANK HAROLD DILLENBACK, B.S.,

" Doniphan County Agricultural Agent (1919), Division of College Ex-
tension.

B. S, 1916. Troy, Kan.
ERNEST HENRY PTACEK,! B.S,,

Douglas County Agricultural Agent (Apr. 1- Oct 31, 1919), Division
of College Extension.

B.S., 1918. ' Lawrence, Kan.

JOHN LAWRENCE GARLOUGH,! B. S,

Marion County Agricultural Agent (May 5 - Sept. 14, 1919), Division
of College Extension.
B.S., 1916.

"EMMETT L. GARRETT, B.S. A,,

Comanche County Agricultural Agent (May 22, 1919), Division of
College Extension. )
B. 8. A., Oklahoma A. and M. College, 1915. Coldwater, Kan.

HENRY JOSEPH ADAMS, B.S,,

Gray County .Agricultural Agent (1917; June 27, 1918), Division of
College Extensmn

B.S., 1917. Cimarron, Kan.

CHARLES ELMER CASSEL, B. S

Finney County Agricultural Agent (1912; Aug. 16, 1917), Division of
College Extensmn

B.S., 1910. Garden City, Kan.

LUTHER EARL WILLOUGHBY, B.S,,

District Agricultural Agent (1917; Jan. 25, 1919), West Central Kan-
sas, Division of College Extension.
‘B.S.,, 1912; B.S. in Agr., 1916. Hays, Kan.

JOHN VERN HEPLER! B.S,,

Ford County Agricultural Agent (1917; July 1- Nov. 80, 1919), Di-
vision of College Extension.
B. 8., 1915.

1. Resigned.
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HARRY SCOTT WILSON,

Johnson County Agricultural Agent (1917; July 1, 1919), Division of
College Extension.

GEORGE W. SIDWELL,1
Greeley County Agricultural Agent (1918;.July 1-Nov. 30, 1919),
Division of College Extension.

ALBERT BARNEY KIMBALL, B. S,
Clark County Agricultural Agent (1918; July 1, 1919), Division of

College Extension.
B. S., 1889. Ashland, Kan.

AMBROSE DICKSON FOLKER, B. S.,
Wyandotte County Agricultural Agent (July 1, 1919), Division of Col-
lege Extension.
B. 8., Towa State College, 1911. Kansas City, Kan.

ROBERT ELLIOTT CURTIS, B.S,,
Clay County Agricultural Agent (July 1, 1919), Division of College

Extension.
B. 8., 1916. Clay Center, Kan.

JAMES HENDRIX McADAMS, B.S.,
Coffey County Agricultural Agent (July 14, 1919), Division of College

Extension.
B. S, 1916. Burlington, Kan.

WILLIAM LOUIS TAYLOE, B.S. A,
Morris County Agricultural Agent (July 15, 1919), Division of College
Extension.
B. S. A., University of Missouri, 1917. Council Grove, Kan.

CARL VINCENT MALONEY, B.S,,
Meade County Agricultural Agent (Sept. 1, 1919), Divigion of College

Extension.
B. S, 1919. Meade, Kan.

RAYMOND FRANKLIN OLINGE:R, B.S.,
Marion County Agricultural Agent (Sept. 15, 1919), Division of Col-
lege Extension.
B. S, 1913. Marijon, Kan.

ORVILLE THOMAS BONNETT, B.S,,

Marshall County Agricultural Agent (Nov. 10, 1919), Division of Col-
lege Extension.
B. S.,_1918. Blue Rapids, Xan.

FRED A. BILLHIMER,
‘Wichita - Greeley County Agricultural Agent (Dec. 22, 1919), Division
of College Extension.

BENJAMIN FRANCIS BARNES, B.S.,
Cherokee County Agricultural Agent (Jan. 15, 1920), Division of Col-
lege Extension.
B. S, 1918. . Columbus, Kan.

Olathe, Kan.

Leoti, Kan.

1. Resigned.
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HERMAN FREDERICK TAGGE, B. S,

Atchison County Agricultural Agent (Feb. 1, 1920), Division of Col-
lege Extension. .
B. 8., 1914. Effingham, Kan.

WILLIAM HURBERT BROOKS, B.S,,

Miami County- Agricultural Agent (Feb. 1, 1920), Division of College
Extension.
B. 8., 1920. ’ Paola, Kan.

JOHN ALBERT HENDRICKS, B.S. A,

" Chase County Agricultural Agent (Feb. 1, 1920), Division of College
Extension.
B. S. A., Jowa State College, 1913. Cottonwood Falls, Kan.

ERNEST LEE McINTOSH, B.S.,

Nemaha County Agricultural Agent (Feb. 1, 1920), Division of College
Extension. S
eneca.

HARRY CHARLES BAIRD, B.S,,

Ford County Agricultural Agent (Feb. 10, 1920), Division of College
Extension.
B. S, 1914. Dodge City, Kan.

TELFORD REDDELL PHARR, B.S,,

Jewell County Agricultural Agent (Feb 10, 1920), Division of College
Extension.
B. S., 1920. Mankato, Xan.

HOMER BRYAN WILLIS, B.S.,

Barber County Agricultural Agent (Feb. 10, 1920), Division of College
Extension.

B. 8., 1920. Medicine Lodge, Kan.

CLARENCE OWEN GRANFIELD, B.S,,

Wilson County Agricultural Agent (Mar 1, 1920), Division of College
Extension.

B. 8., 1917. Fredonia, Kan.

HOME DEMONSTRATION AGENTS?

ELSIE LORETTA BAIRD,! B.S,,

Anderson County Home Demonstration Agent (1917; July 1, 1919 -
Feb. 29, 1920), Division of College Extension.

B. S., 1915. Garnett, Kan.

MOLLIE LINDSEY,

Ness County Home Demonstration Agent (1917; July 1, 1919), Di-
vision of College Extension.
Ness City, Kan.

MAUDE MILDRED COE, B.S,,

~ McPherson County Home Demonstratlon Agent (1917; July 1, 1919),
Division of College Extension.

B. S., 1902. McPherson, Kan.

1. Resigned. .
2. In codperation with the U. S. Department of Agriculture.
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EDITH ANTONETTE HOLMBERG, B.S.,

Morris County Home Demonstration Agent (1918; July 1, 1919),
Divisien of College Extension.
B. S., 1908. Council Grove, Kan.

IRENE ALMA TAYLOR, B. S,

Shawnee County Home Demonstration Agent (1918; July 1, 1919),
Division of College Extension.
B. 8., 1908. Topeka, Kan.

SARA JANE PATTON, B. S,
Cherokee County Home Demonstration Agent (1918; July 1, 1919),
Division of College Extension.
B. 8., 1915. Columbus, Kan.

ELLEN MARGARET BATCHELOR, B. S, _
Atchison County Home Demonstration Agent (1917; Sept. 1, 1919),
Division of College Extension.
B. 8, 1911. Effingham, Kan.

ETHEL McDONALD, B.S.,
Meade County Home Demonstration Agent (Sept. 1, 1919) Division of
College Extension.
B. 8., 1907. Meade, Kan.

COUNTY LEADERS IN BOYS’ AND GIRLS’ CLUB WORK

CHARLES A. BOYLE,!

Lyon County Club Leader (1917; July 1 - Oct. 31, 1919), Divisibn of
College Extension.

JESSIE STEVENS McCAFFERTY,

Jefferson County Club Leader (1918; July 1, 1919), Division of Col-
lege Extension.
- Oskaloosa, Kan.

LOLA BELLE THOMPSON,2 A.B,,

Rice County Club Leader (1918; July 1, 1919), Division of College
Extension. v
A.B., College of Emporia, 1916. ) Lyons, XKan.

JESSIE GERTRUDE ADEE,
Ottawa County Club Leader (1918; Aug. 1- Sept. 80, 1919), Division
of College Extension.
Delphos, Kan.

JOHN LAWRENCE PREHN,!

- Poultry Club Leader (June 1-Deec. 31, 1919), Division of College Ex-
tension.

FLORENCE WHIPPLE, B. S,

Leavenworth County Club Leader (July 15, 1919), Division of College
Extension.
B. S, 1912. . Leavenworth, Kan. -

1. Resigned.
12. Assistant Club Leader, Feb. 1 to 29, 1920.
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FELLOWS

EMILY HARRIET ANDERSON, B. S,,
Fellow in Household Economics (Sept. 1, 1919).

B. 8., University of Wyoming, 1919. L. 53; 1408 Fairchild.

WILﬂIAM CHARLES BELLIS, B.S,,
Fellow in Animal Husbandry (Sept. 1, 1919).

- B. 8., University of Arizona, 1919. Ag 13; 1623 Anderson.

ERNEST EDWARD DALE, A.B,
Fellow in Botany (1917; Sept. 1, 1919).

A. B., University of Nebraska, 1913. H 56A; 1623 Andersod.

HENRY WHITE MARSTON, B.S. A,
Fellow in Animal Husbandry (Sept. 1, 1919).

B. 8. A., Delaware State College, 1919. Ag 13;-1020 Leavenworth.

CLARA VICTORIA THOMAS, A.B,,
Fellow in Food Economics and Nutrition (Sept. 1, 1919).

A. B., Nebraska Wesleyan University, 1919. L 53; 1408 Fairchild.

OTHER OFFICERS

JESSIE McDOWELL MACHIR,
College Registrar (1913).

A 29; 1641 Fairchild.

STEPHEN ARNOLD GEAUQUE,
Assistant Custodian (1918; July 1, 1919).

G 33; 420 Humboldt.

41
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Agricultural Experiment Station

OFFICERS OF THE STATION
W. M. JARDINE, President of the College.

ADMINISTRATION—
F. D. FARRELL, Director.
JaMes A. KiMBALL, Business Manager.
HucH DurHAM, Assistant to Director.

AGRICULTURAL ECONOMICS—
W. E. GrRIMES, Farm Management, in Charge.
F. L. TaHOMSEN, Marketing.

AGRONOMY—
L. E. CALL, in Charge (since Sept. 1, 1919).
S. C. SALMON, Crops, in Charge (till Sept. 1, 1919).
R. I. THROCKMORTON, Soils.
J. H. PARKER, Plant Breeding.
M. C. SEwWELL, Soils.
R. L. HENSEL, Pasture Investigations.
J. W. ZAaN1LEY, Crops.
B. S. WiLsoN, Cobperative Experiments.
G. H. PHINNEY, Farm Foreman.
EL1zABETH HARLING, Seed Analyst.

ANIMAL HUSBANDRY—
C. W. McCaMPBELL, Cattle, in Charge.
H. L. IBsEN, Animal Breeding.
F. W. BELL, Horse Investigations.
E. F. FERRIN, Swine Investigations.
A. M. PATERSON, Sheep Investigations.
H. B. WINCHESTER, Feeding Investigations.

BACTERIOLOGY—

L. D. BUSHNELL, in Charge.

0. W. HUNTER, Dairy Bacteriology.

P. L. GAINEY, Soil Bacteriology.

F. R. BEAUDETTE, Poultry Disease Investigations.

BOTANY—

L.  E. MELCHERS, Plant Pathology, in Charge.
E. C. MiLLER, Plant Physiology.

CHEMISTRY—
H. H. KiNG, in Charge.
J. T. WILLAED, Consulting Chemist.
C. O. SWANSON, General Investigations.
W. L. LaTtsHAW, Soil, Feeding-stuffs, and Fertilizer Analysis.
E. L. TAGUE, Protein Investigations.
J. S. HuGHES, Animal Nutrition.
GEORGE VANDERVEEN, Feeding-stuffs Analysis.
C. H. GREINER, Live-stock Remedy Analysis.
, Animal Nutrition.
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DAIRY HUSBANDRY—
J. B. FrrcH, in Charge.
H. W. Cavg, Dairy Production.
N. E. OLSON Dairy Manufactures.
. W. ATKESON Supervisor Advanced Registry Testing.
. M. JoNEs, State Dairy Commissioner.
. H. WHITENACK, Deputy Dairy Commissioner.
. C. VAsgY, Deputy Dairy Commissioner.
. 0. BI1GFORD, Herdsman.
L

2 oo

ENTOMOLOGY—

. A. DEAN, in Charge.

. H. MERRILL Fruit Insect Investigations.

. W. MCCOLLOCH Staple Crop Insect Investigations.

. P. HAYES, Staple Crop Insect Investigations.

C1 QTANQUARY Staple Crop Imsect Investigations (till Feb. 1,
ROGE{!9 2((..‘) 3 SMmiTH, Staple Crop Insect Investigations (since Feb. 1,

HORTICULTURE—
ALBERT DICKENS, in Charge.
M. F. AHEARN, Vegetables and Forcing Crops.
W. F. PickeTT, Orchard Investigations.

MILLING INDUSTRY—
L. A. F171Z, in Charge.
LEIL.A DUNTON, Wheat and Flour Investigations.
C. W. OAkEs, Miller.
A. E. LANGwWORTHY, Feed Control.
F. M. A1MAN, Feed Control.
C. E. BUCHANAN, Feed Control.

POULTRY HUSBANDRY—
W. A. LIpPINCOTT, in Charge.
F. E. Fox, General Investigations.
H. B. MUGGLESTONE, Superintendent of Poultry Plant.

VETERINARY MEDICINE—

R. R. DYKSTRA, in Charge.
C. W. Hosss, Field Veterinarian.

ZOOLOGY—
R. K. NABOURS, in Charge.
J. E. AckErT, Parasitology.
MARTHA DENNY, Genetics.
F. L. Hisaw, Injurious Mammals.

gsuum

BRANCH EXPERIMENT STATIONS.

FORT HAYS—

. C. R. WEEKS, Superintendent.
A, L. HALLST’ED, Dry-farming Investigations.l
R. E. GeTTY, Forage Crop Investigations.l
A. H. KErNS, Assistant to Superintendent.
‘C. R. JACCARD Forest Nurseryman.

1. In codperation with the U. S. Dépa.rtment of Agriculture.
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GARDEN CITY—

F. A. WAGNER, Superintendenf.
F. E. KEATING, Dry-land Agriculture Investigations.!

COLBY—
JoHN J. BAYLES, Superintendent. )
A1BERT OSENBRUG, Dry-land Agriculture Investigations.!

TRIBUNE—
Ivar MATTSON, Superintendent (till March 1, 1920).
G. E. Lowrey, Superintendent (since March 1, 1920).

1. In codperation with the U. S. Department of Agriculture.
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Engineering Experiment Station

OFFICERS OF THE STATION
W. M. JARDINE, President of the College.

ADMINISTRATION—

A. A. POTTER, Director.:
LoOUISE SCHWENSEN, Secretary.

APPLIED MECHANICS AND MACHINE DESIGN—
R. A. SEATON, in Charge.
W. B. WENDT, Strength of Materials.
C. E. PEARCE, Machine Design.
C. H. SCHOLER, Road Materials.
A. D. CoNrROW, Assistant in Road Materials.
L. V. WHITE, Assistant in Road Materials.
J. H. ROBERT, General Investigations.

ARCHITECTURE—

C. F. BAKER, in Charge.

J. D. WALTERS, General Investigations.

, Rural Architecture.

STANLEY A. SMITH, General Investigations.

CHEMISTRY—

H. H. KiNgG, in Charge.
P. J. NEWMAN, General Investigations.

CIVIL ENGINEERING—
L. E. CoNrAD, in Charge.
F. F. FRAZIER, General Investigations.
M. W. FURR, Assistant.
L. V. WHITE, Assistant.

ELECTRICAL ENGINEERING—
C. E. REID, in Charge.
R. G. KLOEFFLER, General Investigations.
H. H. FENTON, General Investigations. .
E. W. MARKLE, Assistant (till Feb. 29, 1920).

FARM ENGINEERING—

, in Charge.

W. H. SANDERS, Tractors.

J. D. PARSONS, Farm Machinery.

PHYSICS—
J. O. HAMILTON, in Charge.
G. E. RABURN, General Investigations.

SHOP PRACTICE—
W. W. CARLSON, in Charge,
E. C. JoNES, General Investigations.
G. A. SELLERS, Assistant.

STEAM AND GAS ENGINEERING—

J. P. CALDERWOOD, in Charge.
A. J. Mack, General Investigations.
L. S. HoBBs, Assistant.
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History of the College

The Kansas State Agricultural College had its origin in the Bluemont
Central College, an institution established at Manhattan under the con-
trol of the Methodist Episcopal Church of Kansas. The charter for this
sectarian institution, approved February 9, 1858, provided for the es-
tablishment of a classical college, but contained the following interesting
section:

“The said association shall have power and authority to establish, in
addition to literary departments of arts and sciences, an agricultural
department, with separate professors, to test soils, experiment in the
raising of crops, the cultivation of trees, etc., upon a farm set apart for
the purpose, so as to bring out to the utmost practical results the agri-
cultural advantages of Kansas, especially the capabilities of the high
prairie lands.”

The corner-stone of the new College was laid on May 10, 1859, and
instruction began about a year later. On March 1, 1861, a bill passed
the legislature establishing a State University at Manhattan, the Blue-
mont Central College building to be donated for the purpose. This meas-
ure, however, was vetoed by Governor Robinson.

" On July 2, 1862, President Lincoln signed the Morrill Act, “An act
donating public lands to the several states and territories which may pro-
vide colleges for the benefit of agriculture and the mechanic arts.” Sec-
tion 1 of this act provides—

“That there be granted to the several states, for the purposes herein-
after mentioned, an amount of public lands to be appropriated to each
state a quantity equal to 80,000 acres for each senator and representative
in Congress to which the states are respectively entitled by the appor-
tionment under the census of 1860.”

Section 4 requires that the money from the sale of these lands—

“Shall constitute a perpetual fund, the capital of which shall remain
forever undiminished, and the interest of which shall be inviolably ap-
propriated by each state which may take and claim the benefit of this aect,
to the endowment, support and maintenance of at least one college, where
the leading object shall be, without excluding other scientific and classical
studies, and including military tactics, to teach such branches of learning
as are related to agriculture and the mechanic arts, in such manner as
the legislatures of the states may respectively prescribe, in order to pro-
mote the liberal and practical educgtion of the industrial classes in the
several pursuits and professions in life.”

Because of the nature of the endowment made by Congress, the in-
stitutions founded in accordance with this act are generally known as
the “land-grant” colleges. It may well be said that this was the most
far-reaching and statesmanlike stroke of educational policy that any
government has ever initiated.

On February 3, 1863, Governor Carney signed a joint resolution
passed by the Kansas legislature, in accordance with which the pro-
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visions of the Morrill Act “are hereby accepted by the State of Kansas;
and the State hereby agrees and obligates itself to comply with all the
provisions of said act.” On February 16 of the same year the governor
signed an act which permanently located the College at Manhattan, and
provided—

“That the location of the said college is upon this express condition,
that the Bluemont Central College Association . . . shall . .
cede to the State of Kansas, in fee simple,- the real estate, . .
together with all buildings and appurtenances thereunto belonging; and
shall . . . ‘transfer and deliver to said State the apparatus and
library belonging to said Bluemont Central College Association.” -

The three commissioners appointed by the governor selected 82,313.52
acres of the 90,000 granted by Congress. The deficiency of 7,686.48 acres
was not made up by Congress till 1907.

After the passage of the creative act, no subsequent legislation was
enacted by the Federal government with reference to the land-grant
colleges until the second Morrill Act, for the further endowment of agri-
cultural colleges, was passed. This bill received the signature of Presi-
dent Harrison on August 30, 1890. This act applied—

“A portion of the proceeds of the public lands to the more complete
endowment and support of the colleges for the benefit of agriculture and
the mechanic arts established under the provisions of an act of Congress
approved July second, eighteen hundred and sixty-two.”

It provided—

“That there shall be and hereby is annually appropriated, out of any
money in the treasury not otherwise appropriated, arising from the sales
of public lands, to be paid as hereinafter provided, to each state and ter-
ritory for the more complete endowment and maintenance of colleges for
the benefit of agriculture and the mechanic arts now established or which
may be hereafter established, in accordance with an act of Congress
approved July 2, 1862, the sum of $15,000 for the year ending June 30,
1890, and an annual increase of the amount of such appropriation there-
after for ten years by an additional sum of $1,000 over the preceding
year, and the average amount to be paid thereafter to each state and
territory shall be $25,000, to be applied only to instruction in agriculture,
the mechanic arts, the English language, and the various branches of
mathematics, physieal, natural and economic science, with special refer-
ence to the industries of life, and to the facilities for such instruction.”

The third and last act of Congress increasing the income of agri-
cultural colleges is the Nelson amendment to the agricultural appropria-
tion bill, which was approved March 4, 1907. In addition, however, to
providing for an increase in the support of these institutions from Federal
funds, the law contains the very significant provision specially authoriz-
ing the agricultural colleges to use a portion of this Federal appropriation
for the special preparation of instructors for teaching agriculture and
mechanic arte.” The essential features of the Nelson amendment are
embodied in the following quotations from the bill:

“That there shall be and hereby is annually appropriated out of any
money in the treasury not otherwise appropriated, to be paid as here-
inafter provided, to each state and territory for the more complete en-
dowment and maintenance of agricultural colleges now established, or
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which may hereafter be established, in accordance with the act of Con-
gress approved July 2, 1862, and the act of Congress approved August 30,
1890, the sum of $5,000, in addition to the sums named in the said act,
for the fiscal year ending June 30, 1908, and an annual increase of the
amount of such appropriation thereafter for four years by an additional
sum of $5,000 over the preceding year, and the annual sum to be paid
thereafter to each state and territory shall be $50,000, to be applied only
for the purposes of the agricultural colleges as defined and limited in the
act of Congress approved July 2, 1862, and the act of Congress approved
August 30, 1890; provided, that said colleges may use a portion of this
money for providing courses for the special preparation of instructors
for teaching the elements of agriculture and the mechanic arts.”

THE DEVELOPMENT OF THE KANSAS AGRICULTURAL
COLLEGE

The President and Faculty of the Bluemont Central College became
the first board of instruction of the Kansas State Agricultural College,
when the former institution was transferred to the State and assumed
its present name. The Bluemont Central College was a small institu-
tion of the older American classical type, the curriculum resting upon
Greek, Latin, and mathematics as the chief of fundamentals. Its trans-
fer to the State, and its conversion into the State Agricultural College,
involved at the time merely a change in name. The President and
Faculty, and the curriculum remained unchanged. The second cata-
logue, that of 1864-'65, mentions an “agricultural” course, comprising
one preparatory and two collegiate years; but, although this course was
strengthened from time to time, the classical studies nevertheless re-
mained until the year 1873, when the character of the institution was
radically changed. Intensely practical courses replaced the then exist-
ing ones. The new scheme of instruction involved the abolition of the
classical course, and the introduction of a practical scheme of industrial
education, which comprised a farmer’s course of six years, a mechanic’s
course covering four years, and a woman’s course requiring six years.
Strong opposition to the new educational policies was encountered, but
the authorities of the institution adhered to them unswervingly, until
the complete success of the new method silenced ecriticism. Thus the
institution became in fact what it had hitherto been only in name-—an
agricultural college. In 1879 the Faculty consisted of the President, five
professors, and six instructors of lesser rank, with a student body of
207. During this period of development the College was removed from
the original Bluemont College site to its present campus, two miles nearer
Manhattan.

From 1879 to 1897 no great changes were made in the courses of
study, but the work was systematized and strengthened in many di-
rections, retaining, however, the distinctive stamp of a college related
to the industries. In 1897 the student enrollment was 784. The Faculty
had grown in numpers, and the activities of the institution along in-
vestigative lines had been well begun through the organization of the
Agricultural Experiment Station. Beginning with 1897, the greater stress
was laid upon the study of financial, economie, and social problems. Sev-
eral men of considerable note were added to the Faculty for the purpose
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of strengthening these phases of educational work. In 1897 four pro-
fessional courses, each four years in length, were organized—in agri-
culture, in mechanical engineering, in domestic science, and in general
science. These years, therefore, mark the beginning of an era of broad-
ening and diversification of the lines of instruction. )

In 1899 the administration of the institution changed, and during the
years that have followed the institution has experienced an era of solid,
substantial, and uninterrupted growth, gaining steadily in recognition
and in influence over the State. The number of professors.and other
instructors and the student enrollment grew steadily throughout this
period up to the time of the outbreak of the war, when this College, along
with all others, suffered heavily. Since 1899 additional buildings to the
value of about $500,000 have been erected on the campus.

The history of the Kansas State Agricultural College may well be di-
vided into five epochs. The first ten years, from 1863 to 1873, may be
called the classical period of the College. The succeeding period, from
1873 to 1879, was the formative stage, the years of the foundation of the
Agricultural College properly so called, and bore the stamp of a spirit of
pure industrialism of the most intensely “practical” type.

The next eighteen years, from 1879 to 1898, may be called the scien-
tific culture period—a period in which, under modified ideals, the institu-
tion was sought to be used not so much as a tool to teach young men and
women how to make a living as to teach them how to live, and strove to
accomplish the end of character building by means of scientific and tech-
nical training having especial reference to agriculture.

Expansion of courses, with consequent increased flexibility, plasticity,
-and adaptability of the means of instruction to the various ends of in-
dustrial life, marked the following epoch of twelve years. In this period
we see a rising tendency toward an increased acknowledgment of the
Agricultural College as the guardian and custodian of the State’s in-
dustrial interests, and a steady growth of settled confidence over the
State in its ability to solve the State’s industrial problems.

The present time, therefore, finds the College and its inseparable co-
adjutors, the Experiment Stations, occupying a position of far-reaching
power and influence in connection with the most vital interests of the
State of Kansas.

The Agricultural College accomplishes the objects of its endowment
in several ways. It offers a substantial training in mathematics, in the
fundamental sciences, in language, in history and civies, and in such
other branches of human- knowledge as experience has shown to be best
adapted to give mental discipline, to develop good citizenship, and to
furnish a proper equipment for entering upon active life. The combina-
tion of industrial training with the usual class and laboratory work has
a special educational value. By the training of the hands the student is
made more efficient in every way, is brought into contact with practical
things, and is educated toward, rather than away from, an interest in
industry and manual exertion. The general training which the College
offers aims, therefore, at an equally efficient development of the physical
and the mental powers. The greatest immediate aid to improvement in
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social well-being and to betterment of the conditions of life is a thorough
knowledge of science as applied to daily existence. In chemistry and
physies, in geology, in botany, in bactericlogy, in entemology, in me-
chanies, the student is brought to an understanding of the relation ef
man to the world around him, and to a knowledge of how to utilize
natural forces for the protection and improvement of his own life.

The College trains directly toward the productive occupations in a
considerable number of specialized branches. For example: In agricul-
ture, the student may specialize in agronomy, horticulture, forestry, ani-
mal husbandry, dairving, poultry husbandry, or veterinary science. In
engineering, the student may take work in mechanical, electrical, or civil
engineering, architecture, or any of the various special courses for me-
chaniecs. For young women, training is offered in household economies,
nutrition, food economics, clothing and textiles, home furnishing, home
decoration, ete. ) . '

A second large object of the College, made effective through the Ex-
periment Stations, is to investigate the problems of agriculture and the
industries. By conducting the researches of the Experiment Stations
in close connection with the educational work of the College opportunity
is afforded students to gain an understanding and an appreciation of
the work of scientific investigation, and to become better able to ap-
preciate the relation of science to agriculture. Opportunity is thus

- also offered to obtain such training as will fit competent students to be-
come investigators, and to enter fields of agricultural leadership in the
experiment stations, in the United States Department of Agriculture, as
heads of private agricultural enterprises, or in the capacity of superin-
tendents and managers of such undertakings.

In addition to the regular educational work, the College now main-
tains, through the Division of College Extension, a ‘highly organized sys-
tem of agricultural education among the farmers themselves. A corps
of trained and efficient institute lecturers hold meetings in every county
in the State, conduct seed trains, dairy trains, corn trains, alfalfa trains,
and poultry trains, and publish two series of pamphlets of information
and instruction—one for rural teachers, the other for members of farm-
ers’ institutes. In addition to the regular staff of the Division of Col-
lege Extension, many members of the College Board of Instruction, and
of the staff of the Experiment Station, give several weeks of each year
“to the public work of the farmers’ institutes.

Finally, the College and the Station together are being increasingly
charged by the State government with State industrial and police duties,
such as pure-food investigations, control of feeding stuffs and fertilizers,
State forestry work, and other similar duties.
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The Agricultural Experiment Station

The Kansas Ag‘ficultural Experimént Station was organized under
the provisions of an act of Congress, approved March 2, 1887, which is
commonly known-as the “Hatch Act,” and is officially designated as—

“An act to establish agricultural experiment stations in connection
with the colleges established in the several states under the provisions
of an act approved July 2, 1862, and the acts supplementary thereto.”

The wide scope and far-reaching purposes of this act are best com-
prehended by an extract from the body of the measure itself, in which
the objects of its enactment are stated as being—

“To aid in acquiring and diffusing among the people of the United
States useful and practical information on subjects connected with agri-
culture, and to promote scientific investigation and experiment respecting
the principles and practice of agricultural science.”

The law specifies in detail—

“That it shall be the object and duty of said experiment stations to
conduct original researches or verify experiments on the physiology of
plants and animals; the diseases to which they are severally subject, with
remedies for the same; the chemical composition of useful plants at their
different stages of growth; the comparative advantages of rotative crop-
ping as pursued under a varying series of crops; the capacity of new
plants or trees for acclimation; the analysis of soils and waters; the
chemical composition of manures, natural or artificial, with experiments
designed to test their comparative effects on crops of different kinds; the
adaptation and value of grasses for forage plants; the composition and
digestibility of the different kinds of food for domestic animals; the
scientific and economic questions involved in the production of butter and
cheese; and such other researches or experiments bearing directly on
the agricultural industry of the United States as may in each case be
deemed advisable.”

On the day after the Hatch Act had received. the signature of the
President, the legislature of Kansas, being then in session, passed a reso-
lution, dated March 38, 1887, accepting the conditions of the measure, and
vesting the responsibility for carrying out its provisions in the Board
of Regents of the Kansas State Agricultural College.

Until 1908 the expenses of the Experiment Station were provided
far entirely by the Federal government. The original creative act (the
Hatch Act) carried an annual congressional appropriation of $15,000.
No further addition to this amount was made until the passage of the
Adams Act, which was approved by the President March 16, 1906. This
measure provided, “for the more complete endowment and maintenance
of argicultural experiment stations,” a sum beginning with $5,000, and
increasing each year by $2,000 over the preceding year for five years,
after which time the annual appropriation was to be $15,000—
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“To be applied to paying the necessary expenses of conducting original
researches or experiments bearing directly on the agricultural industry
of the United States, having due regard to the varying conditions and
needs of the respective states or territories.”

It is further provided that—

“No portion of said moneys exceeding five percentum of each annual
appropriation shall be applied, directly or indirectly, under any pretense
whatever, to the purchase, erection, preservation or repair of any build-
ing or buildings, or to the purchase or rental of land.”

The Adams Act, providing as it does for original investigations, sup-
plied the greatest need of the Experiment Station—means of provid-
ing men and equipment for advanced research. Only such experiments
may be entered upon, under the provisions of this act, as have first been
passed upon and approved by the Office of Experiment Stations of the
United States Department of Agriculture.

In the neighborhood of sixty projects, covering practically all phases
of agricultural investigation, are being studied by the members of the
Experiment Station staff.

The farms, live stock, laboratories, and general equipment of the Col-
lege are all directly available for the use of the Experiment Station.

The results of the work of the Experiment Station are published in
the form of bulletins, circulars, and scientific papers other than bulletins
and circulars. These bulletins are of two classes—those which record
the results of research work of a purely scientific character and those
which present technical information in a simplified form, suitable for the
general reader. The circulars are brief and condensed popular presenta-
tions of data which call for immediate application, as well -as timely and
useful information not necessarily new or original. The scientific papers
are usually published as reprints or addresses given before scientific
bodies. These reprints contain original information or report definite
steps in the progress of investigations under way.

All bulletins and other publications from the Experiment Station are
sent without charge to citizens of the State. Any person in the State who
so desires may have his name placed on the permanent mailing list of
the Station.

Letters of inquiry and' general correspondence should be addressed:
“Agricultural Experiment Station, Manhattan, Kan.” Special inquiries
should be directed, so far as possible, to the heads of departments having
in charge the matters concerning which information is desired.

CONTROL WORK OF THE STATION

In addition to the work of agricultural investigation, the State has
enlarged the activities of the Station along various 11nes of State executive
or control work.

One of the important lines of control work is that of State dairy com-
missioner. This official, appointed by the Board of Administration, and
having his office at the seat of the Agricultural College, is required (Laws
of 1909, ch. 237)—

“To inspect or cause to be inspected all the creameries, public dairies,
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butter, cheese and ice-cream factories, or any place where milk or cream
or their products are handled or stored within the State, at least once a
year, or oftener if possible.”

He may in connection with the Board of Administration of the Col-
lege—

“Formulate and prescribe such reasonable rules and regulations for
the operation of creameries, butter, cheese and ice-cream factories and

public dairies as shall be deemed necessary by such board to fully carry
out the provisions of this act.”

He may act on complaints regarding the sale of unwholesome or un-
clean dairy products, and may prohibit their sale. He may—

“Condemn for food purposes all unclean or unwholesome milk, cream,
butter, cheese or ice cream, wherever he may find them.”

Another important State function is that of the State Entomological
Commission. (Laws of 1907, ch. 386; 1909, ch. 27.) This commission,
created in 1907, was established—

“To suppress and eradicate San José scale and other dangerous insect
pests and plant diseases throughout the State of Kansas.”

The professors of entomology at the Agricultural College and at the
University of Kansas are by law designated as two of the five members
of the above commission. Acting under the title of State entomologist,
they divide between them the territory of the State, for the purpose of
inspection.

They are empowered—

“To enter upon any public premises . . . or upon any land of any
firm, corporation or private individual within the State of Kansas, for

the purpose of inspection, destroying,.treating, or experiment upon the
insects or diseases aforesaid.”

They may treat or cause to be treated “any and all suspicious trees,
vines, shrubs, plants, and grains,” or, under certain conditions, may de-
stroy them. They must annually inspect all nursery stock, and no nursery
stock is to be admitted within the State without such inspection. )

Concerned with the live-stock interests of the State is the State Live
Stock Registry Board, with regard to which there is the following pro-
vision (Laws of 1913):

“Every person, persons, firm, corporation, company or association
that shall stand, travel, advertise or offer for public service in any man-
ner any stallion in the State of Kangsas, shall secure a license certificate
for such stallion from the Kansas State Live Stock Registry Board, as
herein provided. Said board shall consist of the dean of the Division of

Agriculture, head of the Animal Husbandry Department, and the. head
of the Veterinary Department of the Kansas State Agricultural College.”

To this board is assigned the duty of licensing stallions used for
breeding purposes within the State, and authority to verify their breed-
ing and to classify them under the following heads: Pure bred, grade,
crossbred, and scrub. No. animal not thus approved and licensed with
the board is permitted to be used for public breeding purposes.
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By legislative act (Laws of 1909, ch. 49), a “division of forestry” at
the Agricultural College is also provided for in the following terms:

“For the promotion of forestry in Kansas there shall be established at
the Kansas State Agricultural College, under the direction of the Board
of Regents, a division of forestry. The Board of Regents of the Kansas
State Agricultural College shall appoint a State forester, who shall have
general supervision of all experimental and demonstration work in for-
estry conducted by the Experiment Station. He shall promote practical
forestry in every possible way, compile and disseminate information
relative to forestry, and publish.the results of such work through bul-
letins, press notices, and in such other ways as may be most practicable
to reach the public, and by lecturing before farmers’ institutes, associa-
tions, and other organizations interested in forestry.”

The State has also placed the Experiment Station in charge of -the
execution of the acts concerning the manufacture and sale of live-stock
remedies and commercial feeding stuffs (Laws of 1918), and also of com-
mercial fertilizers (Laws of 1907, chapter 217). It is provided by the
statutes that every brand of live-stock remedy and every brand of com-
mercial feeding stuffs offered or held for sale or sold within the State of
Kansas shall be registered in the office of the Director of the Agricul-
tural Experiment Station of the Kansas State Agricultural College, and
each sale of any such brand not so registered shall constitute a separate
violation of this act.

And—

“Except as herein provided, it shall be unlawful. within the State of
Kansas to sell, offer for sale, or expose for sale any commercial fertilizer

which has not been officially registered by the Director of the Agricul-
tural Experiment Station of the Kansas State Agricultural College.”

These general provisions are limited in their application by important
exceptions stated in the laws. The fees collected under these acts are
used to defray the necessary expenses incurred in carrying out the pro-
visions of the acts. )

It will thus be seen that the State of Kansas is making increasing use
of the scientific staff of the Experiment Station in matters of State im-
portance requiring the application of technical knowledge.
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Branch Agricultural Experiment Stations

FORT HAYS BRANCH STATION

The land occupied by this Station is a part of what was originally the
Fort Hays military reservation. Being no longer required for military
purposes, it was turned over to the Department of the Interior, Octo-
ber 22, 1899, for disposal under the act of Congress of July 5, 1884. Be-
fore final disposition of this land was made, however, the Kansas legis-
lature, in February, 1895, passed a resolution requesting the Congress
of the United States to donate the entire reservation of 7,200 acres to
the State of Kansas for the purposes of agricultural education and re-
search, for the training of teachers, and for the establishment of a
public park. Bills giving effect to this request were introduced into
Congress without avail, until the fifty-sixth Congress when, through the
influence of Senator, later Regent, W. A. Harris, and of Congressman
Reeder, a bill was passed, setting aside this reservation “for the purpose
of establishing an experimental station of the Kansas Agricultural
College and a western branch of the Kansas State Normal School thereon
and a public park.” This bill was approved by the President on March
28, 1900. By act of the State legislature, approved on February 7, 1901,
the act of Congress donating this land and imposing the burden of the
support of these institutions was accepted. The same session of the legis-
lature passed an act providing for the organization of a branch experi-
ment station and appropriating a small fund for preliminary work. In
the division of this land, the College received 3,560 acres.

The land at the Fort Hays Branch Station consists mainly of high,
rolling prairie, with a limited area of rich alluvium bordering on a creek,
and is situated on the edge of the semi-arid plains region. It is well
suited for experimental and demonstration work in dry farming, in irri-
gation, and in crop, forestry, and orchard tests, under conditions of
limited rainfall and high evaporation. )

The work of this Station may be divided into two divisions: (A)
experimental projects, (B) general farm and live-stock work. The ex-
perimental projects are as follows: Dry-farming investigations, forage-
crop investigations, cereal-crop investigations, forest, nursery and park
demonstrations and investigations, farm dairying, and experiments in
the feeding and breeding of live stock. All this work is confined to the
study of the problems peculiar to the western half of the State, and
relates especially to crop production under limited rainfall, to the develop-
ment of varieties better adapted to the climatic conditions there pre-
vailing, and to studies of the systems of animal husbandry and dairy
husbandry suited to this region. The facilities of this Station are being
used for the growing of large quantities of pure seed of the strains and:
varieties which have proved in actual test to be most productive in the
western part of the State.
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GARDEN CITY BRANCH STATION

In 1906 the county commissioners of Finney county purchased, for
purposes of agricultural experimentation, a tract of land amounting to
320 acres, situated four and one-half miles from Garden City, on the
unirrigated upland.

The land has been leased for a term of ninety-nine years to the Kansas
Agricultural Experiment Station as an “experimental and demonstration
farm,” for the purpose of determining the methods of culture, crop
varieties, and crop rotations best suited to the southwestern portion of
the State, under dry-land farming conditions. A pumping plant irrigat-
ing from eighty to one hundred acres has been installed for the purpose
of investigating the expenses of pumping and the cost of equipment
necessary for plants of this type, which are common in the shallow-water
districts between Garden City and Scott City and along the Arkansas
Valley. The Experiment Station’s investigations in irrigation agricul-
ture are centered at this branch station.

COLBY BRANCH STATION

The legislature of 1913 provided for the establishment of a branch ex-
periment and demonstration station near Colby, in northwestern Kansas,
“for the purpose of advancing and developing the agricultural, horti-
cultural, and irrigation interests of this State and western Kansas.” The
Station was located upon a tract of three hundred and fourteen acres of
land bordering upon the town site of Colby. This land was purchased by
the county and deeded to the State for the purposes named above. Opera-
tions were begun in March, 1914. Cropping experiments are being con-
ducted under dry-land conditions and under irrigation. Water is being
lifted one hundred and fifty feet for irrigating a garden, fruit trees, and
a few desirable crops, such as alfalfa, that could not be grown success-
fully in western Kansas with the natural rainfall. The primary purpose
of the Colby Station is to determine the best methods of developing the
agriculture of northwestern Kansas and to make it a still more desirable
place to live.

TRIBUNE BRANCH STATION

At the Tribune Station experimental and demonstration work is con-
ducted for the benefit of the surrounding territory. Special attention
is paid to the problems of producing, storing, and utilizing crops for
winter feeding of cattle which in summer graze the extenswe range
areas of the extreme western part of the State.
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The Engineering Experiment Station

The Engineering Experiment Station was established for the pur-
pose of carrying on tests and research work of engineering and manu-
facturing value to the State of Kansas, and of collecting, preparing,
and presenting technical information in a form' readily available for
the use of the various industries within the State. It is the intention
to make all the work of the Experiment Station of direct importance
to Kansas. .

All of the equipment of the various engineering and scientific labora-
tories and shops and of the College power plant are available for this
work, while the personnel of the Station staff is made up of professors
and instructors from the various departments of the Division of Engi-
neering and from other scientific departments whose work is directly re-
lated to the work of this division.

Among the tests now being carried on are investigations on the strength
of concrete, the road-making properties of various Kansas stones, gravels,
and sands, the relative costs of concrete of a given quality when made
with and without coarse aggregates, bituminous sand cushions for brick
roads, power-plant economics, the use of the windmill for driving electric
generators for farm lighting, the losses in electric transmission lines,
and in town and city distribution systems, the mechanical and elec-
trical properties of commercial copper wire used in pole-line construec-
tion, the economy of electric cooking and heating devices, and the effect
of chemical composition on the durability and protective power of paints.

Various other investigations are being carried on upon brick, con-
crete, fuels, lubricating oils, pipe coverings, insulation for refrigeration,
belt lacings, glued joints, blacksmith coals, foundry sands, centrifugal
pumps, and problems in farm architecture.

A continuous record is being made of the stage of the Kansas river
at Manhattan, to be used in computing the flood discharge of that stream,
as a basis for designing works for flood protection.

The testing laboratories of this Station have been designated by law*
as the testing laboratories for the State Highway Commission and the
State Highway Engineer, and as such have charge of the testing of all
road materials for use in Federal-aid road construction in: this State.

The results of the investigations are published as bulletins and cir-
culars of the Engineering Experiment Station, which are sent free to
any citizen of the State upon request. Besides issuing these bulletins,
the Station answers yearly many hundreds of requests for information
upon matters coming within its field.

 Requests for bulletins and general correspondence should be addressed
to Engineering Experiment Station, Manhattan, Kan. Requests for in-
formation in specific matters should be addressed, so far as it is possible,
to the heads of departments in whose fields the particular matters lie. -

* Sec. 5, ch. 64, Laws of 1917.
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Grounds, Buildings, and Equipment

The College campus occupies a commanding and attractive site upon
an elevation adjoining the western limits of the city of Manhattan, with
electric-car service into town and to the railway stations. The grounds
are tastefully laid out according to the designs of a landscape architect,
and are extensively planted with a great variety of beautiful and inter-
esting trees, arranged in picturesque groups, masses, and border plant-
ings, varied by banks of shrubbery and interspersed with extensive lawns,
gardens, and experimental fields. Broad, well-shaped macadamized ave-
nues lead to all parts of the grounds. Cement walks connect the build-
ings with one another and with the entrances. Including the campus of
160 acres, the College owns 1,136 acres of land at Manhattan, valued at
$340,600. Outside the campus proper, all of the land is devoted to edu-
cational and experimental work in agriculture. Within the College
grounds, most of the space not occupied by buildings and needed for
drives and ornamental plantings is devoted to orchards, forest and fruit
nurseries, vineyards, and gardens. A number of fields in the northern and
western portions of the campus are used for general experimental work
by various departments.

The College buildings, twenty-one in number, are harmoniously grouped,
and are uniformly constructed of limestone obtained from the College
quarries. These buildings are listed below.

ANDERSON HALL. Erected, 1879; cost, $79,000; dimensions, 152 x 250
feet; two stories'and basement. Contains the offices of administration of
the College, a social center hall, the College post office, offices of the Di-
vision of College Extension and of the Department of Student Health, and
offices and classrooms of the Departments of Architecture, Economics,
Education, English, Applied Art, and Mathematics. Value of equipment,
$29,049.*

AvupiToriuM. Erected, 1904; cost, $40,000; dimensions, 118 x 125 feet.
Has a large stage with drop curtain and scenery. Seating capacity,
2,800. Contains also the offices and music rooms of the Department of
Musie. Value of equipment, $5,414.

CHEMISTRY ANNEX. Erected, 1876; cost, $8,000; dimensions, 35 x 110
and 46 x 175 feet, in the form of a cross. Originally erected as a chemi-
cal laboratory. Reconstructed at a cost of $5,000 after a fire in 1900, the
building was used from 1902 to 1911 as a women’s gymnasium; since
1911, used by the Department of Chemistry. Value of equipment, $14,147.

Darry CoMMiISSION HArr. Erected, 1888; cost, $5,000; dimensions,
30 x 80 feet; one story and basement. Used for many years by the De-
partment of Horticulture and Entomology, then for horticultural work
when that was made a separate department. Contains offices occupied by
the State dairy commissioner. Value of equipment, $1,040.

* The figures fer equipment are taken from the reports of June 30, 1919,
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Dary Harn. Erected, 1904; cost, $15,000; dimensions, 72 x 103 feet,
one story and basement. Contains butter-manufacturing rooms, hand-
separator room, laboratory, classroom, three offices, and two refrigerat-
ing rooms. Occupied entirely by the Department of Dairy Husbandry.
Value of equipment, $7,456.

DENIsON HALL.  Erected, 1902; cost, $70,000; dimensions, 96 x 166
feet; two stories and basement. The east wing is occupied throughout
by the laboratories, classrooms and offices of the Department of Chem-
istry. The west wing is occupied by the Department of Electrical Engi-
neering and by the Department of Physics. Value of equipment: Chem-
istry, $36,264; Electrical Engineering, $29,980; Executive, $947; Physics,
$13,558. '

ENGINEERING Harr. The main portion of this building is now under
construction at a cost of $190,000. The east wing, erected in 1909, cost
$80,000. Dimensions of part now under construction, 60 x 236 feet; three
and four stories in height, fireproof construction throughout. Dimen-
sions of part previously erected, 113 x 200 feet; three stories in height,
but much of it built on the gallery plan rather than by complete floor
separation ‘into different stories. This building will contain, when com-
pleted, the general offices and library of the Division of Engineering,
and the offices, drafting rooms and laboratories of the Departments of
Applied Mechanies, Architecture, Civil Engineering, Electrical Engineer-
ing, and Steam and Gas Engineering. The engines, turbines, generators
and boilers that furnish power and light for the College are also in-
stalled in this building. Value of equipment, $56,804.

ENGINEERING SHOPS. These consist of several connected structures,
erected at different times. The original building, now used as the wood-
working shop, was erected in 1876; a series of additions having later
been successively made, the present group is the result. The cost of the
whole amounts to $35,000. A portion of the building is two stories high.
On the upper floor, which has a floor area of 9,260 square feet, are class-
rooms, drafting rooms, pattern storage room, and offices of the Depart-
ment of Applied Mechanics and Machine Design, and Shop Practice.
The woodworking shop (35x219 feet) is equipped with the necessary
bench tools and woodworking machinery. Adjoining is the machine shop
(40 x 170 feet), supplied with benches and tools and amply. equipped with
the necessary machine tools. The blacksmith shop (50 x100 feet) con-
tains 35 forges of modern type, connected with power blast and down-
draft exhaust. Adjoining is the lecture hall, with demonstration forge
and equipment. The iron foundty (27x100 feet) and brass foundry
(24x 84 feet) are well supplied with the necessary equipment. The
wash and locker room (86 x40 feet) contains 250 steel lockers. A gen-
eral-supply room (22 x24 feet) is conveniently located for storing the
necessary small supplies. Value of equipment, $47,671.

FAIRCHILD HALL. Erected, 1894; cost, $67,750; dimensions, 100 x 140
feet; two stories, basement, and attic. On the first floor are the College
Library and reading rooms, a newspaper reading room, offices of the
Librarian and his assistants, and the general museum. On the second
floor are the offices, classrooms and laboratories of the Departments of



60 Kansas State Agricultural College

Zotlogy, Entomology, and of History and Civiecs. The museums of
natural history are placed here also. The basement is occupied largely
by recitation rooms and offices of the Department of History and Civics.
Value of equipment: Entomology, $14,350; Executive, $685; History and
Civies, $831; Library, $146,567; Zodlogy, $17,986.

FarM BarN. Erected, 1913; cost, $25,000; dimensions, 80 x 160 feet;
two stories and basement. Consists of three sections, arranged like the
letter H, and a glazed tile silo of 200 tons capacity. The west wing
contains nine box stalls and twenty-six single stalls, equipped with sani-
tary feed mangers and racks, and is designed especially for the housing
of horses. The east wing contains twelve box stalls and thirty single
stalls for the breeding cattle and the show herd. The central section
has an office, feed rooms, a washing floor, and a basement containing the
engine room. The loft, to which a driveway leads, has storage space for
ten carloads of grain and 100 tons of hay and straw and contains the
grinding apparatus. This barn is used by the Department of Animal
Husbandry. .

FARM MACHINERY HALL. Erected, 1870; cost, $11,250; dimensions,
46 x 95 feet; two stories. The first building erected on the present
campus. Originally designed as a College barn, and first used for that
purpose. Later used as a general College building, then by the Depart-
ment of Botany, and afterwards by the Department of Veterinary
Medicine. The first floor, a large hall, was used by the Department of
Military Science for many years as an armory. The entire building has
been given over for the use of the Department of Farm Engineering, and
is filled with all types of farm machinery. Value of equipment: Execu-
tive, $210; Farm Engineering, $2,542.

HoMmE Economics HArLn. Erected, 1908; cost, $70,000; dimensions,
92x 175 feet; two stories and basement. The first floor and basement
are occupied by the laboratories, classrooms, and offices of the Depart-
ments of Food Economics and Nutrition, and Household Economics; the
second floor is occupied by the laboratories, classrooms, and offices of the
Department of Clothing and Textiles. Value of equipment: Clothing
and Textiles, $6,462; Dean’s offices, $872; Executive, $440; Food Eco-
nomics and Nutrition, $9,974; Household Economics, $2,878.

HORTICULTURAL BARN. Erected, 1917; cost, $1,500; dimensions,
38 x 55 feet.. Two stories, first story stone, second story frame. This
building is located one mile west of the College campus.

HORTICULTURAL HarL. Erected, 1907; cost, $50,000; dimensions,
72 x 116 -feet.. This building, one of the best and most commodious on the
campus, is now used by the Departments of Botany and Horticulture. Its
classrooms, laboratories, museums, and equipment are modern and ample.
Value of equipment: Botany, $17,375; Executive, $551; Horticulture,
$11,633. :

ILLUSTRATIONS HALL. Erected, 1877; cost, $4,000; dimensions, 32 x 80
feet; one story and basement. At an early period used as a horticultural
hall; later the headquarters for general College repairs; since the sum-
mer of 1919 used by the Department of Illustrations. Value of equip-
ment (Jan. 1, 1920), $1,200.
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INFIRMARY. Erected, previous to 1884; rebuilt, 1919; dimensions,
34 x 34 feet; two stories. Originally a farm house, later used as dwell-
ing by the Professor of Agriculture and more recently by the Custodian.
Contains separate wards for men and women, five rooms in each ward.

Kepzie HALL. Erected, 1897; cost, $16,000; dimensions, 70 x 84 feet;
two stories and basement. Used from its erection till 1908 by the De-
partments of Domestic Science and Domestic Art. Basement occupied
by the printing plant; first floor taken up by the cafeteria since the
summer of 1915, and by offices of the Department of English; second
floor divided into general classrooms and offices used by the Departments
of Industrial Journalism and Printing, and English. Value of equipment:
Cafeteria, $7,264; English, $1,000; Executive, $254; Industrial Journalism
and Printing, $6,270. ; :

NicHoLs GYMNASIUM. Erected, 1911; cost, $122,000; dimensions,
102 x 221 feet; three stories and basement. The building consists of a
main section and two wings. The main section (85 x 141 feet), con-
sisting of two stories and a basement, is used as a men’s gymnasium
and armory, and contains a running track, sixteen laps to the mile. The.
east half of the basement of the main section contains a swimming pool,
baths, rest room, ete., for women; the west half contains a swimming
pool and baths for men. The east wing (40 x102 feet) contains the
women’s gymnasium, classrooms and offices of the Department of Mili-
‘tary Training, and several literary society halls. The west wing (40 x 102
feet) contains the offices of the Director of Athletics and Physical
Education, a large locker room for men, classrooms and offices of the
Department of Modern Languages, and several literary society halls.
This building is constructed on the old armory-castle type and is modern
in every respect. Value of equipment, $7,102.

ScHOOL OF AGRICULTURE HALL. Erected, 1900; cost, $25,000; dimen-
sions, 90 x 95 feet; two stories and basement. Occupies the original site
of the President’s house, destroyed by lightning in 1896. Contains class-
rooms and offices of the School of Agriculture and of the Department of
Public Speaking. Value of. equipment, $2,835.

VETERINARY HALL. Erected, 1908; cost, $70,000; dimensions, 133 x 155
feet; two stories and basement. Occupied by the laboratories, demon-
stration and dissecting rooms, classrooms, and offices of the Department
of Anatomy and Physiology, Bacteriology, Pathology, and Vaccine Labora-
tories, and by the offices of the Dean of the Division of Veterinary Medi-
cine. Value of equipment, $29,004.

WatTers Harr. Erected 1912; cost of portions now completed, $125,-
000; cost of building when developed and completed as planned, $500,-
000. The completed building will consist of a central portion (130x 80
feet), with basement and three stories; of two wings (each 80 x 169 feet),
with basement and three stories, and with a sub-basement under half
of the east wing; and of a stock-judging pavilion placed back of the
central portion and between the wings. This pavilion in now completed,
and contains tie and box stalls and two large stock-judging rooms
(45 x 100 feet), each having a seating capacity of 475. Each of these
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rooms may be divided into two, with a passage between, by the use of
curtains. The east wing of the building is- used by the Departments of
Agricultural Economics, Agronomy, Animal Husbandry, Milling Indus-
try, and Poultry Husbandry. This wing contains, besides offices and
recitation rooms of these departments and the general offices of the
Agricultural Experiment Station and of the Dean of the Division, a
complete small flour mill, and laboratories for grain judging. Value
of equipment: Agricultural Economics, $1,116; Agricultural Experiment
Station, $1,362; Agronomy, $15,300; Animal Husbandry, $4,582; Dean’s
offices, $2,054; Executive, $956; Milling Industry, $14,998; and Poultry
Husbandry, $584. '

In addition to the substantial stone buildings mentioned above the
College has a number of other buildings, among them the following:

EXPERIMENT STATION BUILDING. Erected, 1918; dimensions, 40 x 176
feet; two stories. Built as barracks No. 4 for the S. A. T. C., now used
by the Agricultural Experiment Station. )

GENERAL PURPOSE BUILDING. Erected, 1918; dimensions, 40x 80
feet; two stories. Built as barracks No. 6 for the S. A. T. C. The east
half of the first floor is used by the Department of Music; the west half
of the second floor is used by the Department of Electrical Engineering;
and the east half of the second floor is used for the storage of auto
parts.

GREENHOUSES. Erected, 1909; cost, $7,000; dimensions, 114 x 150 feet.
Contains six sections used by various departments as follows: Horticul-
ture, three; Botany, one; Agronomy, one; Entmology and Zodlogy, one,
Value of equipment, $4,196.

Mess Harr. Erected, 1918; dimensions, 42x176 feet; two stories.
Built for the S. A. T. C. as mess hall and still used for that purpose.

PraNnT MuseuM. Erected, 1907; cost, $2,500; dimensions, 20 x 100
feet. Used by the Department of Horticulture. Contains a large num-
ber of rare growing plants, including many subtropical species. Value
of equipment, $600.

REPAIR SHOP. Erected, 1918; dimensions, 40 x 176 feet; one story.
Built as barracks No. 1 for the S. A. T. C. Value of equipment, $1,756.

SERUM BARN. Erected, 1914; cost, $3,000; dimensions, 92 x 96 feet;
contains 30 pens, each 8 x12 feet, and two feed rooms of the same di-
mensions. This is a frame and cement building situated three-quarters
of a mile north of the College campus. i

SERUM PLANT. Erected, 1914; cost, $7,000; constructed ‘of brick;
dimensions, 20 x 60 feet; two stories. Value of equipment, $8,693.

TRACTION ENGINE LABORATORIES. Erected, 1918; cost, $20,000; two
buildings, each 40 x 176 feet. These are two frame buildings on concrete
foundations, built originally as barracks Nos. 2 and 8 for the S. A. T. C.

Power AND WATER SYSTEMS. The College maintains and operates
its own modern heat, light, power, water and sewer systems. A central
boiler plant of 2,400 horse power furnishes steam for both the heating
system and the power plant. The central power plant contains steam
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engines and turbines, totaling 700 horse power, connected to electric
generators which furnish power and light for the entire campus. A
complete system of underground tunnels connects the various buildings
and through these are carried the steam mains and electric cables which
distribute . steam and electrical energy to the different parts of the
campus.

The water works pump house contains electric motor-driven pumps of
an aggregate capacity of 600 gallons per minute. Cast-iron water mains
distribute this over the campus, and a steel tank of 110,000 gallons
capacity supported on a steel tower provides a reserve supply.

Value of the equipment in connection with the power and water
systems amounts to $127,470. In addition to this and other totals for
equipment listed above, there are other items which might be mentioned,.
e. g. live stock valued at $160,320.
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The College Library

The general College Library consists of all books belonging to the
College, including the library of the Experiment Station, which is in-
corporated with it. On January 1, 1920, the Library contained 65,774
bound volumes, besides much unbound material. It receives currently
about four hundred serial publications. As a depository the Library re-
ceives the documents and other publications of the United States gov-
ernment. The books are classified according to the Dewey system and
are indexed in a dictionary card catalogue.

All students, as well as all officers of administration and instruction,
have the privilege of direct access to the book stacks. 'The Library is
primarily for free reference use, but the privilege of drawing books is
accorded to all those connected with the College as registered students
or as members of the Faculty. Books not specially reserved may be
drawn for home use for two weeks. All books are subject to recall at-
any time. )

General reference books, books reserved for classes, general periodi-
cals, and certain other groups of books are to be consulted only in the
reading rooms. They may not be loaned from the Library except when
the reading rooms are closed. They must then be returned to the Library
by the time it next reopens. Any violation of the regulations of the
Library subjects the offender to a fine, or to a withdrawal of library
privileges, or to both; according to the gravity of the offense. More
serious offenses, such as mutilation or theft of books or periodicals, are
considered just causes for suspension or expulsion of the offender, who
is also required to make good the loss incurred.

READING Rooms. Three reading rooms are maintained in connection
with the Library; the general reference room, containing encyclopedias,
dictionaries, atlases, bibliographies, and general reference books; the
special reference room, containing books reserved for classes; and the
periodical room, containing current magazines and the important daily
and weekly Kansas newspapers. These rooms are freely open to the
students and to the public for purposes of reading and study.

Di1visioNAL LiBRARIES. Divisional and departmental collections are de-
posited in certain College buildings apart from the main Library. These
collections are for the special convenience of the instructors and students
of the departments concerned. They are under the direction of the
Librarian and are accessible to all students at regular hours. -
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Requirements for Admission

The entrance requirements to the College are made broad and flexible,
only fundamental subjects being definitely required. These requirements
are made upon the supposition that high schools are local institutions in
which the courses should be adapted to the needs of the individual locali-
ties, and that college entrance requirements should be such as to take the
output of the high schools, rather than to determine the nature of the
work offered in them.

Any person who has completed a four-year course of study in any
high school or academy accredited by the State Board of Education will
be admitted to the freshman class.

Persons who are not graduates of accredited high schools or academies
will be admitted to the freshman class if they have completed fifteen
acceptable units of high-school work. (A unit is defined to be the work
in an accredited high school or academy in five recitation periods a week
for one school year.) One who offers fourteen such units will be ad-
mitted as a freshman, but will be conditioned in one unit. Such de-
ficlency must be made up the first year that the student is in attendance.
If not made up within that time College credits are taken in its place.

In order to enter upon the several curricula without loss of time the
following subjects must have been completed:

Curriculum in Agriculture .......... English, three units; physics, one
unit; algebra, one unit; geome-
try, one unit

Curriculum in Veterinary Medicine... Same as above
Curriculum in Animal Husbandry and
Veterinary Medicine ............. Same as above
Curriculum in Industrial Journalism.. Same as above
Curriculum in Home Economics. ..... Same as above
Curriculum in General Science....... English, three units; physics, one

unit; algebra, one and one-half
units; geometry, one unit
Curricula in Agricultural Chemistry,
Industrial Chemistry, and Bio-
chemistry .......c.ciiiiiiiin, Same as above

Curricula in Engineering ........... English, three units; physics, one

' unit; algebra, one and one-half
units; geometry, one and one-
half units

Curriculum in Architecture ......... Same as above

Subjects acceptable for entrance, arranged in eight groups, together
with the number of units that may be offered, are shown as follows:

Group 1
English Three or four units
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Latin, one, two, three, or four units

Group II Greek, one, two, three, or four units
Foreign German, one, two, three, or four units
Languages French, one, two, three, or four units

Spanish, one, two, three, or four units
) Elementary algebra, one or one and one-half units

Group III Plane geometry, one unit

Mathematics Solid geometry, one-half unit
Plane trigonometry, one-half unit
Advanced algebra, one-half unit
Physical geography, one-half or one unit

Group IV *Physics, one unit
Natural *Chemistry, one unit
Sciences *Botany, one-half or one unit

*Zodlogy, one-half or one unit
*Physiology, one-half or one unit
*General biology, one-half or one unit
*General science, one-half or one unit
Greek and Roman history, one unit
Grour V Medieval and modern history, one unit

History and
Social Sciences

Grour VI
Normal Train-
ing Subjects

English history, one unit
American history, one unit
Economies, one-half or one unit
Sociclogy, one-half unit

Civics, one-half or one unit

Psychology, one-half unit
Methods and management, one-half unit .
Higher arithmetic, one-half unit
Reviews
Grammar, twelve weeks
Geography, twelve weeks
Reading, twelve weeks
*Musie, one unit

*Agriculture, one-half, one, two, three, or four units

} one unit

Grour VII *Drawing, one-half or one unit
Industrial *Woodwork, one-half, one, or two units
Subjects *Forging, one-half or one unit
*Domestic science, one-half, one, or two units
*Domestic art, one-half, one, or two units
Commercial law, one-half unit
Group VIII Commercial geography, one-half unit
Commercial Bookkeeping, one-half or one unit
Subjects *Stenography and typewriting, one-half or one umt

DEFICIENCIES

The courses in the School of Agriculture offered in connection with
the College give every needed opportunity for students of the College to

make up anything lacking in their preparation for entrance.

All such

-entrance deficiencies must be made up before the beginning of the
sophomore year. No student is considered a candidate for graduation in
the spring who is deficient more than nine semester hours in addition to
his regular assignment at the beginning of the first semester. No
student who fails or is conditioned or found deficient in any subject, or
whose grade in ‘more than one subject falls below G in any semester, is
allowed to carry extra work during the succeeding semester.

* In courses consisting of laboratory work wholly or in part, two periods of laboratory
work are to be considered the equivalent of one recitation period.
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ADVANCED CREDIT

At the discretion of the President, students who present certificates
showing' credits for college work done-in other institutions are allowed
hour-for-hour credit on courses in this College in so far as they may
be directly applied, or can be accepted -as substitutions or electives.
Candidates must present to the Committee on Advanced Standing their
high-school and college credits certified to by the proper authorities. It
is requested, also, that a college catalogue covering the period of attend-
“ance be furnished with the above credentials. In cases in which it is im-
possible for one to furnish an acceptable certificate concerning work
upon which advanced credit is asked, examinations are given, if the sub-
ject has been studied under competent instruction.

ADMISSION

ADMISSION BY EXAMINATION. Examinations for admission will be held
at the College on Monday, September 13, 1920; Tuesday, February 1, 1921;
and Friday, June 3, 1921.

ApMISSION BY CERTIFICATE. The applicant is required to submit to
the Committee on Admission a certificate of the high-school or academy
credit properly certified to by the-authorities of the institution in which
the work was done. Blanks will be furnished by the College for this
purpose.

It is greatly to the advantage of the prospective student to see to it
that this blank, properly filled out and indicating the course he wishes
to take here, be sent to the College as soon as possible after graduation.
A permit to register will then be sent him by the Registrar before the
first of September. This permit cannot be sent unless the prospective stu-
dent sees that the information as to course is sent to the Registrar. This
will greatly facilitate the work of entrance. The student will present this.
permit at the registration room in Nichols Gymnasium, and will not be
.compelled to wait for his turn to meet the Committee on Admission.

LATE REGISTRATION

A considerable amount of extra work and a great deal of confusion
_is caused by the neglect of students to enroll at the time set for that
purpose, and a fee of $1 will be charged those who enroll after the time
fixed for the close of registration unless they present a good excuse for
their delay. :
SPECIAL STUDENTS

In recognition of the fact that experience and maturity tend to com-
pensate, in a measure at least, for lack of scholastic attainment, the
College admits as special students those who are twenty-one years of
age or older, without requiring them to pass the regular examinations,
provided (1) they show good reason for not taking a regular course;
¢2) they be assigned only to such work as they are qualified to carry
successfully; (8) they do superior work in the subjects assigned. - The
age limit is not applied to special students of musiec.

A special student is assigned by the dean of the division in which
occur the major subjects to be pursued.
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KANSAS HIGH SCHOOLS AND ACADEMIES IN ACCREDITED
RELATIONS WITH THE COLLEGE

(Graduates admitted without examination.)

Abbyville
Abilene
Ada
Adams
Admire
Agenda
Agra
Alden,
Alexander
Allen
Alma
Almena
Altamont
(Labette County)
Alta Vista
Alton
Altoona
Americus
Andover
Anthony
(Qity)
(Spring Township)
Arcadia
Argonia
Arkansas City
Arlington
Asherville
Ashland
Assaria
Atchison
(City ‘High School)
(Mount Saint Scholastica
Academy)
Athens
Atlanta
Attica
Atwood
(Rawlins County)
Auburn
Augusta
Axtell
Baldwin
Bancroft
Barclay
Barnard
Barnes
Baxter Springs
Beattie
Belle Plaine
Belleville
Beloit
Belpre
Benedict
Bennington
Bentley
Benton
Bern
Berryton
Beverly
Blue Mound
Blue Rapids °
Bonner Springs
Bronson
Brookville
Brownell
Bucklin
Buffalo
Buhler
Bunker Hill
Burden
Burlingame
Burlington
Burns
Burr Oak
Burrton

Bushong
Bushton
Byers
Caldwell
Caney
Canton
Carbondale
Cassoday
Carlyle
Cawker City
Cedar
Cedar Vale
Centralia
Chanute
Chapman
(Dickinson County)
Chase
Cheney
Cherokee
(Crawford County)
Cherryvale
Chetopa
Cimarron
Circleville
Claflin
Clay Center
(Clay County)
Clayton
Clearwater
Climax
Clifton
Clyde
Coats
Codell
Coffeyville

olby
(Thomas County)
Coldwater
Colony
Columbus
(Cherokee County)
Concordia
(City High School)
(Nazareth Academy;
Conway Springs
Copeland
Corning
Cottonwood Falls
(Chase County)
Council Grove
Courtland
Covert
Cuba
Cullison
Culver
Cunningham
Deerfield
Delia
Delphos
Denison
Denton
Derby
De Soto
Dexter
Dighton
(Lane County)
Dodge City
(City High School)
(Saint Mary of the
Plains Academy)
Dorrance
Douglass
Downs
Dunlap
Easton

Edna
Edwardsville
Effingham
(Atchison County)
El Dorado
Elk City
Elkhart
Ellinwood
Ellis
Elsmore
Ellsworth
Elwood
Emporia
(City High School)
(Normal High School)
Englewood
Enterprise
Erie
Esbon
Eskridge
Eudora
Eureka
Everest
Fairview
Fall River
Falun
Fellsburg
Florence
Ford
Formoso
Fort Scott
Fowler
Frankfort
Fredonia
Frontenac
Fulton
Galena
Galesburg
Galva
Garden City
Garden Plain
Gardner
Garfield
Garnett .
Garrison
Gaylord
Geneseo
Girard
Glasco
Glen Elder
Goddard
Goff
Goodland
(Sherman County)
Grainfield .
Great Bend
Greeley
Greenleaf
Greensbhurg
(Kiowa County)
Grenola
Gridley
Grinnell
Gypsum
Halstead
Hamilton
Hamlin
Hanover
Hardtner
Harlan
Harper
Hartford
Harveyville
Haven
Havensville
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Haviland
(City High School)
(Haviland Academy)
Hays
Hazelton
Herington
Hesston
(Hesston Academy)
Hiawatha
Highland
Hill City
Hillsboro
(City High School) .
(Tabor College Academy)
Hoisington
Holcomb
Hollenburg
Holton
Hope
Horton
Howard
Hoxie
Hoyt
Hugoton
(Stevens County)
Humboldt
Hutchinson
Independence
(Montgomery County)
Ingalls
Tola
Irving
Isabel
TJamestown
Jarbalo
Jetmore
(Hodgeman County)
Jewell
Johnson
(Stanton County)
‘Junction City
Kanopolis
Kansas City
(Argentine)
(Catholic)
(Central)
(Sumner)
(Wilson)
Keats
Kensgington
Kincaid
Kingman
Kinsley
Kiowa
Kipp
Kirwin
La Crosse
La Cygne
La Harpe
Lakin
Lane
Langdon
Lansing
Larned
Latham
Lawrence
(City High School)
(Oread High School)
Leavenworth
(Catholic High School)
(City High School)
(St. Mary’s Academy)
Lebanon
Lebo
Lecompton
Lenora

Leon
Leonardville

Leoti
(Wichita County)

Le Roy

Lewis

Liberal

Lincoln

Lindshorg
(Bethany College

Academy)

(City High School)

Linn

Little River

Logan

Longford

Long Island

Longton

Lost Springs

Louisburg

Louisville

Lovewell

Lucas

Luray

Lyndon

Lyons

Macksville

Madison

Mahaska

Maize

Manhattan
(City High School)
(Sacred Heart Academy)

Mankato

Maple Hill

Marion

Marquette

Marysville

Mayetta

MecCune

McDonald -

MecLouth

MecPherson
(City High School)
(Central College

Academy)

Medicine Lodge
Melvern
Meriden
Merriam
Mildred
Milton
Miltonvale
(Wesleyan Academy)
Minneapolis
Minneola
Moline
Montezuma
Monument
Moran
Morehead .
Morganville
Morland
Morrill
Mound City
Moundridge
Mound Valley
Mount Hope
Mulberry
Mullinville
Mulvane
Munden
Muscotah
Narka
Natoma
Neal
Neodesha
Neosho Falls
Neosho Rapids
Ness City
Netawaka
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Newton
(Bethel College
Academy)
(City High School)
New Ulysses
(Grant County)
Nickerson
(Reno County)
Norcatur
Northbranch
(Northbranch
Academy)
Norton
(Norton County)
Nortonville
Norway
Norwich
Oakland
Oakley
Oberlin
(Decatur County)
Offerle
Oketo
Olathe
Olsburg
Onaga
Oneida
Osage City
Osawatomie
Osborne
Oskaloosa
Oswego

- Ottawa

(City High School)

(University Academy)
Overbrook
Overland Park
Oxford
Ozawkie
Padonia
Palco
Paola

(City High School)

(Ursuline Academy)
Paradise
Parkerville
Parsons
Partridge
Pawnee Rock
Paxico
Peabody
Perry
Peru
Phillipsburg
Piedmont
Pittsburg
Plainville
Pleasanton
Plevna
Pomona
Portis®
Potter
Potwin
Powhattan
Pratt
Pretty Prairie
Preston
Princeton
Protection
Quenemo
Quinter
Ramona
Randolph
Ransom
Rantoul
Reading
Redfield
Reece
Republic
Reserve
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Richmond
Riley
Robinson
Rock Creek
Rosalia
Rosedale
Rose Hill
Rossville
Rozel
%usse% Sl
ussell Springs
Sabetha
Saffordville
Saint Francis
Saint John
(Antrim High School)
(City High School)
Saint Marys
(City High School)
(Immaculate Conception
High School)
Salina
(City High School)
(Kansas Wesleyan
Academy)
(Sacred Heart Academy)
Santa Fe
(Haskell County)
Savonburg
Sawyer
Scandia
Scott City
Scottsville -
Scranton
Sedan
Sedgwick
Seneca
Severance
Severy
Sharon
Sharon Springs
Silver Lake
Simpson
Smith Center

Soldier
Solomon
South Haven
Spearville
Spivey
Spring Hill
Stafford
Stark
Sterling
Stilwell
Stockton
Summerfield
Sylvan Grove
Sylvia
Syracuse
Tampa
Tescott
Thayer
Tonganoxie
Topeka
(City High School)
(Catholic High School)
(College of the Sisters
of Bethany)
(Highland Park High
School)
(Washburn Rural High
School)
Toronto
Towando
Tribune
(Greeley County)
Troy
Turner
Turon
Udall
Uniontown
Utica
Valley Center
Valley Falls
Vermilion
Vinland
Viola

Wa Keeney
(Trego County)

Wakefield

Waldo

Walnut

Walton

‘Wamego

‘Washington

Waterville

Wathena

‘Waverly

‘Webster

Welda

Wellington
(Sumner County)

Wellsville

‘Westmoreland

‘Westphalia

Wetmore

‘Wheaton

White City

White Cloud

‘Whitewater

Whiting

‘Wichita
(Cathedral High School)
(City High School)
(Friends University

Academy)
(Mount Carmel
Academy)

Williamsburg

Willis

‘Wilmore

Wilsey

Wilson

‘Winchester

‘Windom

‘Winfield

‘Winona

‘Woodbine

Woodston

Yates Center
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Undergraduate Degrees and Certificates

For graduation, one must complete one of the four-year curricula as
shown elsewhere. These are believed to provide for the necessities of
most students who seek an institution of this kind, and departures from
the specified work are not encouraged. Under special conditions, how-
ever, such College substitutions are allowed as the interests of the stu-
dent demand. The total requirement, including military science or phys-
ical training, is about 184 hours, or semester credits, a semester credit
being one hour of recitation or lecture work, or three hours of laboratory
work a week, for one semester of eighteen weeks. A student, to be con-
sidered as a candidate for graduation, must have done his last year’s
work in residence. In special cases, candidates would be considered who
have done three full years of work here and have done their last in an
institution approved by the Faculty.

DEGREES

The degree of bachelor of science (B. S.) is conferred upon those com-
pleting the four-year curriculum in agriculture, agricultural engineering,
mechanical engineering, electrical engineering, civil engineering, flour-mill
engineering, architecture, home economics, industrial journalism, agri-
cultural chemistry, bio-chemistry, industrial chemistry, or general science.

The degree of doctor of veterinary medicine (D. V. M.) is conferred
upon those completing the four-year course in veterinary medicine.

CERTIFICATES

An appropriate certificate is granted upon completion of any one of the
following :
The three-year curriculum in music.
The first two years of the four-year course in agriculture.
The short course in agriculture.
The two-year curriculum in publie-school music.
The one-year course in lunch-room management.
The housekeepers’ course, lasting about fifteen weeks.
The eight-week creamery short course.
Any one of the special courses related to engineering.

R R A
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Graduate Study

THE ADMINISTRATION OF GRADUATE COURSES

The administration of the graduate courses is vested in the Graduate
Council. This body consists of seven members, selected from the different
divisions of the College as follows: Agriculture, two; Engineering, one;
General Science, two; Home Economics, one; and Veterinary Medicine,
one. The members of the Graduate Council are appointed and its chair-
man designated by the President.

Graduate courses may be offered by members of the Graduate Faculty
only. The Graduate Faculty consists of all those recommended by the
department heads and approved by the Graduate Council as qualified to
give graduate instruction. Its chairman is the chairman of the Graduate
Council.

The Graduate Council determines, subject to the authority of the Presi-
dent and the Board of Administration, and in accordance with any gen-
eral regulations adopted by the Graduate Faculty, matters of curriculum,
admission to graduate study and to candidacy to advanced degree, and
other matters which relate to the proper administration and development
of graduate work in the College.

ADMISSION

Admission to graduate courses is granted to graduates of institutions
whose requirements for the bachelor’s degree are substantially equiva-
lent to those of the Kansas State Agricultural College. Admission to
the graduate courses, however, may not be construed to imply admission
to candidacy for an advanced degree. Such candidacy is determined by
the Graduate Council upon the recommendation of the major instructor
after the student has demonstrated by his work for a period of two
months or longer that he has the ability to do major work of graduate
grade. A mere aecumulation of grades will not lead to a degree.

Three classes of applicants are recognized: (1) those who have re-
ceived a bachelor’s degree and wish to broaden their education without
reference to an advanced degree; (2) those who wish to become candidates
for advanced degrees, but are deficient in undergraduate preparation;
and (8) those who wish to become candidates for an advanced degree
and whose preparation is adequate.

. Applicants of Class 1 are admitted at once, on evidence of graduation,
to approved graduate courses. Those of Class 2 are admitted to graduate
standing, but must at once make up their deficiencies by taking the neces-
sary work in the undergraduate courses or by arrangement with the
head of the department involved. Upon making up all deficiencies, Class
2 applicants are recognized as of Class 3. The latter are admitted to can-
didacy as previously provided.
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Application blanks for admission to graduate courses may be secured
from the Registrar. Every applicant for admission must submit with
his application an official transcript of his college record.

Students applying for graduate work should present themselves to
the chairman of the Graduate Council, after registering at Nichols Gym-
nasium, for instructions concerning assignment to classes. On regular
registration days (see College Calendar), the chairman will be found at
Nichols Gymnasium, on other days in Room 38, Waters Hall.

REGISTRATION

Students who have been admitted to the graduate courses are required
to register with the College Registrar and with the chairman of the
Graduate Council, at the beginning of each semester, unless special per-
mission for later registration has been granted by the chairman of the
Graduate Council. Credit toward the fulfillment of the residence re-
quirements dates from the time of registration and not from the begin-
ning of the semester when the student enters.

CANDIDACY FOR MASTER’S DEGREE

Candidates for the degree of master of science (M.S.) are required
to spend at least one collegiate year in residence, except under the
special conditions noted below. The equivalent of thirty-two semester
credits including a thesis must be satisfactorily completed. Not more
than sixteen credits, including thesis, may be secured in a single semester.
Students holding half-time graduate assistantships may not obtain more
than eight credits, including thesis, in one semester.

GRADES Graduate students’ work is graded in five classes: E, G,
M, P, and F. The last indicates a failure. P indicates unsatisfactory
though passable work. The degree will not be conferred on any student
who does not receive a grade of G or higher in three-fourths of the
courses taken, including thesis. A failure or absence from examination
in any course may prevent the conferring of the degree, and failure in
any course in the major field precludes conferring the degree in the
same year.

LANGUAGE REQUIREMENTS. A reading knowledge of a modern language
in the field of the major subject is highly desirable. At the discretion of
the department in which the major work is done, this may be required
for the degree. This requirement must be met before the beginning of
the last semester preceding the conferring of the degree by the student’s
presenting himself to the head of the Department of Modern Languages
for examination. An earlier meeting of this requirement is highly de-
sirable.

MasTER’S THESIS. Each candidate for a master’s degree is required
to present a thesis on some subject approved by the Graduate Council
upon the recommendation of the instructor in charge of his*major work.

The thesis ordinarily demands one-fourth of the student’s time and
may not exceed one-third of it. The thesis must be typewritten accord-
ing to the specifications to be obtained from the office of the chairman
of the Graduate Council.

4—Agr. Col.—2 702.
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Under proper conditions, a student of unusual attainment may be
allowed to complete in absentie the last fourth of his work if this is -
devoted to his thesis. To secure this privilege, the student must have
spent the equivalent of one semester and a half in residence and have
creditably passed not less than twenty-four credits of graduate work;
must petition for the privilege; must submit to the chairman of the
~Graduate Council an outline of his proposed investigation, approved by
the head of his major department; and must submit satisfactory evi- -
dence that adequate facilities are available to him at the place where -
he proposes to do the work.

A preliminary report on the progress of all theses must be made by
the major instructors to the chairman of the Graduate Council before
April 1 of the year when the degree is conferred. Three complete
copies of the theses as approved must be furnished not later than May
15 to the chairman of the Graduate Council. One of these copies
will be deposited in the College Library, one with the dean of the divi-
sion involved, and the other placed on file in the department in which the
major subject is taken.

A candidate for the master’s degree is subject to a rigid oral examina-
tion covering his major and minor subjects and thesis by a committee con-
sisting of the dean of the division in which his major subject was taken,
the member of the Graduate Council from that division, and the in-
structors with whom he has taken major and minor work.

PROGRAM OF STUDY

Tn -carrying graduate work, the student is expected to assume the
initiative and the responsibility. It is important to recognize in the
beginning that graduate work does not consist in the fulfillment of
routine requirements alone. The various courses as well as the as-
sistance and advice of the instructors are to be regarded simply as aids
in acquiring the methods, discipline, and spirit of independent research.

Each candidate for a degree is expected to have a wide knowledge of
his subject and of related lines of work. This is usually obtained only
by a wide range of private reading and study outside the immediate
field covered by the formal courses to which he may be assigned.

The branch of knowledge to which the student expects to devote the
larger part of his time is termed his major subject. The other fields -
of study selected, which will necessarily be more restricted in scope, are
termed minor subjects. The latter should be chosen with reference to
their direct bearing on the major subject.

Approximately two-thirds of a student’s time is devoted to his major
subject and one-third to one or more minor subjects. The word subject
is used to designate a recognized field of study, and is not defined by the
limits of a department. The nature and distribution of the majors and
minors are approved by the Graduate Council, upon the recommendation
of the instructor with whom the major is taken.

The program of study suggested by the major instructor and approved
by the Graduate Council is made the basis of the formal assignment te
courses at the beginning of each semester and of the summer session.
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It will be noted that in the announcements of the various departments
of the College that certain courses are open to both graduate and under-
graduate students. No credit earned during the undergraduate course
may be counted for graduate credit, unless registered, at the time taken,
with the chairman of the Graduate Council as credits in excess of those
required for the bachelor’s degree.

GRADUATE ASSISTANTSHIPS

4n order to encourage graduates of this and similar institutions to
continue their studies and to pursue advanced work leading to a master’s
degree, the College has established graduate assistantships in several de-
partments. These assistantships demand half the time of the student
for laboratory or research assistance along the line of his major work.
The remainder of his time is given to graduate work. No graduate as-
sistant may receive more than eight graduate credits per semester nor
satisfy the residence requirement in less than two years.

Graduate assistantships paying a salary fixed each year by the Board
of Administration have been established as follows:

Subject Number Date vacant

Animal Husbandry .......... ... 2 September, 1921
Bacteriology ... iii i i e 1 September, 1920
[0+ 1 September, 1920
Dairy Husbandry ................c..... 1 September, 1920
Electrical Engineering ................. 1 September, 1920
Food Economics and Nutrition. .. .. 1 September, 1921
Household Economics .......... 1 September, 1921
September, 1920

Plant Pathology ..............

Poultry Husbandry ................... 1 September, 1920
S0IlS t i it e e 1 September, 1920
Steam and Gas Engineering............. 1 September, 1920
ZOBIOZY we v v vere ittt i 1 September, 1920

Appointments for all assistantships are made annually in March or
soon thereafter for the following year. Students desiring such appoint-
ments may obtain application blanks from the chairman of the Graduate

Council.
GRADUATE WORK IN THE SUMMER SESSION

Graduate students desiring to do a part or all of the work for the
master’s degree in the summer may complete the residence requirements
by pursuing graduate work for four summer sessions. In special cases
it may be possible to complete the residence requirements for the master’s
degree as indicated above under Candidacy for Advanced Degree.

A detailed announcement concerning the graduate work in the Summer
School may be had on application to the Dean of the Summer School,
Kansas State Agricultural College, Manhattan, Xan. i
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Professional Degrees

ENGINEERING AND ARCHITECTURE

Graduates in engineering or in architecture from this College pre-
vious to 1917 who have been engaged in engineering or architectural
practice for a period of five years or more, and graduates in 1917 or
later who have been engaged in engineering or architectural practice for
a period of three years or more, will be granted the professional degrees
of M. E,, C. E,, E. E,, Agr. E,, F. M. E., or Architect, under the following
conditions: ,

The graduate to be eligible to a degree must submit a statement of
his experience and a thesis covering some phase of his practice. This
thesis and experience must be approved by the head of the department
in which the degree is requested, by the Dean of the Division of Engi-
neering, and by the College Committee on Graduate Study, before the
granting of such a degree will be recommended to the College Faculty
and to the Board of Administration.
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General Information

DUTIES AND PRIVILEGES

Good conduct in general, such as becomes men and women everywhere,
is expected of all students. Every possible aid and stimulus toward the
development of good character, is given by the various Christian or-
ganizations of the College and the town and by the College itself. Every
student is expected to render a good account of himself in the College com-
munity life. For those who are highminded and reasonable, no other
requirements need be expected. College discipline is confined chiefly to
sending away those whose conduct, after fair trial, makes their further-
attendance at the College unprofitable or inadvisable.

In order that a fine type of democratic sociability may be fostered
among students and faculty a large community recreation and rest center
has been recently established (1920) in Anderson hall, the administrative
building. This center, one of the largest rooms on the campus, is fur-
nished with divans, arm chairs, and writing tables in wicker- and is
neatly and beautifully decorated. -During vacant hours and between
classes students and faculty gather here for rest and conversation. The
room is also available for student and faculty receptions and parties
during the late afternoon and the evening hours.

Absences from class or laboratory periods must be accounted for to
the instructor concerned. Permission for absence from College for one.
or more days must be secured in advance from the dean of the division
in which the student is registered. Students cannot honorably leave the
College before the close of a semester except by previous arrangement
with the deans concerned.

Opportunities for general scientific, literary and forensic training are
afforded, in addition to the College courses, by various literary and
scientific societies and clubs. The Science Club, meeting monthly, admits
to membership all instructors and students interested in science. Papers
given at the meetings of the Science Club represent original work in
science done at the institution. The program is further characterized
by free discussion of the papers presented and by general scientific notes
and news contributed by the members. The numerous literary and pro-
fessional societies, which are described elsewhere in the catalogue under
the title “Student Organizations,” also afford excellent training in their
diverse lines.

At various times during the year the College halls are opened for
social, literary, musical, and dramatic entertainments furnished by lecture
courses, by the literary societies, by the Department of Music, by the
Dramatic Club, by the Oratorical Association, and by other organizations
of students and instructors. Addresses by prominent speakers, men of
affairs, and persons prominent in scientific, educational, and social work
are of frequent occurrence.
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EXPENSES

TuitioN. There is no charge for tuition. Class instruction in music
is free, but fees are charged for individual instruction. (See Department
of Music for statement of fees for, music.)

MATRICULATION FEE A matriculation or entrance fee of $10 for resi-
dents of Kansas, or $15 for nonresidents, is charged all students in
College curricula and in the School of Agriculture. This fee is not
charged Summer School students or short course students.

INCIDENTAL FEE. An incidental fee of $10 a semester or summer term
for residents of Kansas, or $15 a semester or summer term for nonresi-
dents, is charged. Students in short courses of more than eight weeks
duration pay an incidental fee of $10. The incidental fee for students in
short courses related to engineering is $10; such students are entitled
to remain at the College as long as it is necessary for them to complete
their course of study, but not to exceed eighteen weeks. Eight-week’
short-course students pay an incidental fee of $5.

SICK-BENEFIT FEE Each student in the College or School of Agri-
culture pays a sick-benefit fee of $1.50 for each semester or summer term.
Students in special courses related to engineering (short courses in
mechanic arts) and students in short courses of more than eight weeks
duration pay a sick-benefit fee of $1.50. For students in the farmers’
short course or the commercial creamery short course this fee is $1.

The sick-benefit fee entitles the student to receive the service of
the College physician for any illness contracted while in College. The
fee does not include the cost of medicine, surgical operations, reduction
of fractures, hospital fees, or the treatment of chronic conditions. As
far as possible, and provided the students requesting such services live
within the city limits, the College physician visits in their rooms students
who are too ill to go to the physician’s office.

The College maintains on the campus a contagion hospital having
separate wards for men and women. This hospital is.in charge of a
matron who resides continuously in the building and cares for the
patients under the direction of the College physician. Students, when
suffering from or suspected of having any contagious disease, are ad-

- mitted to the hospital on the recommendation of the College physician.
The student’s only expense for hospital service is a fixed charge of $1.50
a day. The aim of the College in providing this hospital is to prevent
contagious diseases among the students and, in case the student should
contract such a disease, to make it unnecessary to quarantine a rooming
house where there are many students.

LATE REGISTRATION FEE. For unexcused late registration the student
is charged $1.

LABORATORY EXPENSE. In all laboratories students are required to
pay for supplies used and for apparatus broken or lost. The cost in
the several subjects ranges from 50 cents to $7.50 a semester. In the
special courses related to engineering, the laboratory charges are fixed
at from $18 to $36 for the entire course.

COMMENCEMENT FEE. On graduation students pay a commencement
fee of $5 to cover the cost of the diploma and other commencement ex-
penses.
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TeExTBOOKS. The average cost of textbooks is about $8 a semester in
most of the curricula. For the first semester the cost is about $12. There
is considerable variation from term to term and in the different curricula.

GYMNASIUM SulTs. Each young woman taking physical training
must have an approved gymnasium suit costing about $4.50. Complete
gymnasium suits for young men cost about $5. :

Rooms. Rooms are not furnished by the College. They are readily
obtainable in the city at a cost of from $10 to $15 a month for a room
suitable for two occupants. Less desirable quarters and less desirable
locations may be obtained at a lower rate. There are great differences
in the accommodations offered. Those for which the higher prices are
charged are modern in all respects, and light, heat, and bath are in-
cluded in the cost stated.

BoArRD. The cost of board depends largely upon individual require-
ments. In clubs and private boarding houses the cost is usually from
$5 to $7 a week. Students may board themselves at a smaller money
outlay. The College operates a first-class cafeteria, where all meals may
be obtained, except on Sundays, at moderate prices. Food is furnished
at cost and the expense to the student depends upon the care and judge-
ment which he employs. The College also operates a mess-hall
where meals are served every day in the week at thirty cents each. This
is especially convenient for men in the special courses related to en-
gineering.

LauNDRY. The expense for laundry may be estimated at 40 cents to
70 cents a week, depending upon individual requirements.

BOARDING AND ROOMING HOUSES

The Christian Associations of the Agricultural College keep on file
the official list of boarding and rooming houses. All correspondence
relative to boarding accommodations, in advance of the student’s arrival
in Manhattan, may be addressed to the Secretary of the Young Men’s
Christian Association, to the Secretary of the Young Women’s Chris-
tian Association, or to the Registrar of the College. Upon arrival in
Manhattan, young men should go directly to the Y. M. C. A. building,
corner of Eleventh and Fremont streets, or to the office of the Y. M. C. A.
secretary, in Anderson Hall on the College campus. Young women upon
arrival should go directly to the Y. W. C. A. offices in Home Economies
Hall on the campus. The cars from the Union Pacific station pass di-
rectly by the Y. M. C. A. building. Jitney service may be had from
either station.

For three days before the opening of the fall semester and for “the
first three days after the opening day, committees from these associations
meet trains and assist in directing new students, either to the association
buildings or directly to proper boarding places. The associations make
no charge for their services or for lists of all approved boarding places,
and new students should depend absolutely upon the recommendations
of the association committees.
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SELF-SUPPORT

The courses of instruction are based upon the supposition that the
student is here for study, and therefore a proper grasp of the subjects
cannot be obtained by the average student unless the greater part of
his time is given to College work. Students of limited means are en-
couraged and aided in every possible way, but unless exceptionally
strong, both mentally and physically, such students are advised to take
lighter work by extending their courses, in case they are obliged to give
any considerable time to self-support. As a rule, a student should be
prepared with means for at least a semester, as some time is required
in which to make acquaintances and to learn where sultable work may
be obtained.

There are various lines in which students may find employment. The
College itself employs labor to the extent of about $1,200 a month, at
rates varying from 20 to 35 cents an hour, according to the nature of
the employment and the experience of the employee. 'Most of this labor
is upon the College farm, in the orchards and gardens, in the shops and
the printing office, for the janitor, ete. Various departments. utilize
student help to a considerable extent during the vacations. Students
demonstrating exceptional efficiency, ability, and trustworthiness obtain
limited employment in special duties about the College. Many students
secure employment in various lines in the town, and some opportunity
exists for obtaining board in exchange for work, with families either
in town or in the neighboring country.

Labor is universally respected in the College community, and the
student who remains under the necessity of earning his way will find him-
self absolutely unhampered by discouraging social conditions. Indeed,
over one-third of the students support themselves wholly, while a
third support themselves in part. False standards regarding physical
work do not exist, and are not tolerated by the board of instruction or by
the student body as a whole. Absolutely democratic standards prevail at
the College, and students are judged on the basis of their personal worth
and efficiency alone. :

Students are assisted to obtain employment by means of the employ-
ment bureaus maintained by the Young Men’s Christian Association and
by the Young Women’s Christian Association of the College, with secre-
taries of which organizations correspondence is encouraged.

STUDENT LOAN FUNDS

THE ALUMNI LoaN FunNp. The Alumni Association of the Kansas
State Agricultural College has created a loan fund, chiefly by means of
payments by which the alumnus is relieved from further regular dues in
the association. Members are due to pay the association $1 a year, and-
on payment of $20 in one sum they are relieved from such dues. The
fund so created is lent to students at 5 per cent per annum. The fund is
administered by a committee appointed by the directors of the Alumni
Association. The committee announces no specific rules governing the
granting of loans, but in general gives preference to smaller amounts on
short time over larger amounts which cannot be paid for several years..
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Alumni are urged to add to the funds thus made available to worthy
students. Students wishing loans from this fund may address Dean J. T.
Willard, Chairman of the Alumni Loan Fund Committee, Manhattan,
Kan.

THE HENRY JACKSON WATERS LoAN FuND. The Henry Jackson
Waters loan fund consists of the royalties received from the Kansas sales
of President Waters’ textbook, The Essentials of Agriculture. The royal-
ties so far have amounted to more than $1,000, which sum has been
augmented by gifts of $100 each from Senator Capper and L. R. Eakin,
of Manhattan, and by smaller amounts received from some others. The
entire amount has been loaned nearly all the time. The fund is ad-
ministered by a committee appointed by the President of the College
and approved by the Board of Administration. The rules for the loans
are likewise approved by the Board. The rules allow emergency loans of
$25 to any student who has completed two semesters of work in this Col-
lege. Juniors may borrow $100 and seniors may borrow $150. Applica-
tions for loans should be made to Professor Albert Dickens, Chalrman
of the Waters Loan Fund Committee, Manhattan, Kan.

THE MANHATTAN STUDENT LoAN FUND. The members of the Cham-
ber of Commerce of Manhattan have raised a fund which now amounts to
$2,800 and is being augmented constantly. This is loaned to deserving
students at 5 per cent per annum. Applications for loans from this fund
should be addressed to the secretary, Chamber of Commerce, Manhattan,
Kan.

TuE STATE FEDERATION OF WOMEN’S CLUBS’ LOAN FUND. Each year
several. of the young women students of the Kansas State Agricultural
College are beneficiaries of the State Federation of Women’s Clubs
through the administration of its liberal young women’s student loan
fund. Information regarding this fund can be obtained by addressing
Dean Mary P. Van Zile, Manhattan; Kan.

PRIZES AND MEDALS

Stock JUDGING. The Block and Bridle Club offers four medals, one
gold, one silver, and two bronze, to students obtaining the highest four
places in-the club’s stock-judging contest. The same organization offers
prizes of books for stock judging. The Faculty of the Department of
Animal Husbandry offers prizes of books or papers on stock judging.

DAIRY JUDGING. The Student Dairy Association each year holds a
dairy-judging contest, and offers a gold, a silver, and a bronze medal to
students obtaining the highest three places.

Pray WRITING. The Purple Masque Dramatic Fraternity offers each
year a prize of $50 for the best original play written by a student of the
Kansas State Agricultural College and suitable for presentation by the
fraternity.

FESTIVAL WEEK PRIZE. The Festival Week Management (Departments
of Music and Public Speaking) announce a prize of $200 for the best play
written by a student or Faculty member and suitable for presentation
during Festival Week of 1921. As an alternative, the judges are author-
ized to apportion this amount for three one-act plays ($100 for first, $60
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for second, and $40 for>third) in case no play is of sufficient merit to
warrant its presentation during Festival Week.

OrRATORY. The literary societies, through the Oratorical Board, offer
each year, in the Intersociety Oratorical Contest, the following prizes:

First prize, gold medal and $25.
Second prize, silver medal and $15.
Third prize, bronze medal and $10.

The Oratorical Board also finances the sending of a representative
from the College to the annual Peace Oratorical Contests, to the winners
of which valuable prizes in money are awarded.

The Department of Public Speaking sends to the annual Missouri
Valley Contest an orator as the representative of the College. In this
contest valuable prizes in money and medals are awarded.

SHORT-STORY WRITING. The Quill Club offers annually a gold medal
to the student of Kansas State Agricultural College ertmg the best short
story in a contest held by this organization.

MiLiTARY TRAINING. In the Department of Military Training prizes
and medals are offered as follows:

1. The Knostman cup, offered by the Knostman Clothing Com-
pany, of Manhattan, to the company winning the intercompany
basket-ball series.

2. The Henderson Ames cup, donated by the Henderson Ames
Company, of Kalamazoo, Mich., to the company winning the
outdoor Henderson Ames match.

3. The Governor Hodges cup, donated by ex-Governor Hodges to

the company having the highest percentage on outdoor range.

The Metcalf cup, donated by General W. S. Metecalf to the mem-

ber of the Rifle Club having the highest aggregate in gallely

matches of the United States military colleges.

5. A saber or pistol to the captain having the best-drilled com-

bany.

6. A silver-mounted saber knot to the first lieutenant of the best-

drilled company.

7. A silver-mounted saber knot to the second lieutenant of the

e best-drilled company.

L

. A silver medal to the corporal of the best-drilled squad.
9. A bronze medal to each.private of the best-drilled squad.
10. A gold medal to the best-drilled cadet.

The team members of the College Rifle Club winning the series of
intercollegiate matches in gallery-practice competition are issued indi-
vidual marksmanship medals by the National Rifle Assogiation of America.

SCHOLARSHIPS

MiLLiNG INDUSTRY. The Kansas Flour Mills Company offers $300
annually to advanced students specializing in milling industry. This sum
has been divided into three scholarships which are open to students in
the Divisions of Agriculture, General Science, and Engineering who are
specializing in flour milling and other milling-industry work. They are
awarded on or before June 1 of each year, and except in unusual cases
are not awarded to students below junior standing. Other things being
equal, preference is given to residents of the State of Kansas.

In awarding these scholarships, the following points regarding the
student are considered: Course of study pursued, scholarship, character
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and personality, and financial condition. The stipend is divided into ten
~monthly payments, the first payment being made September 1 and the
last, June 1.

DEBATE. In the Department of English two scholarships of the value
. of $100 each, one for men and one for women students, are offered an-
nually for proficiency in intercollegiate debating.

FELLOWSHIPS

Fellowships, or graduate assistantships, have been established for some
years by action of the Board, and are available in several departments of
the College. For full details, see a previous paragraph under the heading
“Graduate Assistantships.”

BUSINESS DIRECTIONS

General information concerning the College may be obtained from the
President or the Registrar. Financial matters are handled through the
office of the Business Manager, State Board of Administration, Topeka,
Kan.

Scientific and practical questions, and requests for special advice along"
lines in which the College and the Experiment Stations are prepared to
give information, should be addressed to the heads of the departments
concerned with the work regarding which information is sought.

Applications for farmers’ institutes should be made as early in the
season as possible, to the Division of College Extension. Applications for
the publications of the Agricultural Experiment Station should be ad-
dressed: Director of the Agricultural Experiment Station, Manhattan,
Kan.

Donations to the Library should be addressed to the Librarian, and
donations to the Museum to the Curator of the Museum.

STUDENT ASSEMBLY

The Student Assembly is held one hour each week. At this time the
library, offices, classrooms, and laboratories are closed and the students
gather in the College Auditorium. These assembly exercises consist of
devotional services, music, and addresses. The devotional exercises are
conducted by members of the Faculty, by resident ministers of the various
_denominations, or by prominent visitors. Excellent music is provided by
the College Orchestra, by members of the Department of Musie, and
by available outside talent. In addition to the addresses delivered by the
President and by members of the Faculty, many prominent leaders of
state and national reputation are invited to address the assembly. Thus
the Student Assembly has become a center of true culture and enlighten-
ment. Although attendance is not compulsory, it is common to see nearly
two thousand enthusiastic students present during these exercises.

COLLEGE PUBLICATIONS

The official organ of the College is The Kansas Industrialist, published
and printed at the College weekly by the Department of Industrial Jour-
nalism and Printing. Its pages are filled with articles of interest, with
special reference to agriculture and the industries. Particular attention
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is paid to information concerning the work of the College, to investiga-
tions of the Experiment Stations, and to local and alumni news. The
Kansas Industrialist will be sent to any address for seventy-five cents a
year. The alumni may have The Kansas Industrialist free upon appli-
cation.

The Division of College Extension issues a monthly publication en-
titled Agricultural Education, of special interest to institute members.

The students of the College publish a semi-weekly periodical, The
Kansas State Collegian, in the interest of the students at large. This
paper is edited and managed by a staff elected by students. A College
annual, Royal Purple, is published each year by the senior class.

EXAMINATIONS

Examinations are held at the last regular recitation periods of the
respective studies at the end of each semester. Whether the examina-
tion is to extend over the last two periods or over one only is left to the
decision of the individual instructor.

Any student who receives a grade of E for the semester, in any subject,
and whose absences for all causes from the class in such subject do not
exceed one-tenth of the number of times the class is scheduled to meet
during the semester, may be excused from the final examination in that
subject, at the discretion of the instructor; provided, however, that in-
structors are to announce such exemption lists in their respective subjects
not earlier than the last session of the class preceding the final examina-
tions. ‘ :

Examinations to remove conditions are held on the fourth Saturday
of each semester. A student who has-received the grade C is entitled to
take such special examination, provided the instructor or the department
head be notified of the student’s desire to take the examination not later
than the Tuesday evening preceding the Saturday set for the examina-
tions. If a subject in which a student is conditioned is not passed at the
first opportunity, the grade is changed from C to F.

Permission for examination in subjects not taken in class must be ob-
tained on recommendation of the professor in charge, from the dean of
the division in which the student is assigned. Permission to take such
examination is not granted unless the preparation for it is made under
an approved tutor. All such examinations are under the immediate
supervision of the professor in whose department the subject falls.

GRADES

Student grades are designated by the letters E, G, M, P, C, F, and U,
having the following significance and order of rank:

The grade E designates really distinguished achievement, and is the
net resultant of exceptionally good mental ability in conjunction with
serious application. It is expected that this grade will not inelude more
than ten per cent of all grades given a class, affd usually will include
about five per cent.

The grade G represents superior achievement, better than that ex-
hibited by the average student, but not distinguished. It is recognized
as a mark of considerable honor and is the resultant of high ability and
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fair application, or of fair ability and serious application. The percent-
age of students assigned this grade will depend somewhat upon the num-
ber assigned grade E, but the sum of grades E and G should approxi-
mate twenty-five per cent of all grades assigned.

The grade M represents the standing of about half of all students in
the College. It means achievement equal to that of the average of stu-
dents, and includes about half of all student grades. Tt indicates neither
superior nor inferior accomplishment.

The grade P, meaning passed, represents achievement of a grade be-
low that of the average of students. It indicates a student’s position as

~being in the upper part of the lower fourth of the class and his work as

being such as may be described as poor, or inferior. The number of
grades P awarded, together with the grades C and F, should not, on the
whole, exceed twenty-five per cent of all, and are expected to include
about that proportion. '

The grade C, meaning conditioned, is the symbol used to represent
two types of inferior work: () that which is deficient in quality, and
(b) that which is satisfactory as to quality but inadequate as to quan-
tity. The results of examinations to remove conditions are reported
simply as P (passed) or F (failed), and such examinations not taken
are recorded as F.

The grade F, meaning failed, is used to indicate work that is so un-
satisfactory as to require that the work be repeated in class or under an
approved tutor.

The letter U, meaning unfinished, is reported when, 'in, the judgment
of the instructor, the student deserves further time to complete work
which has been interefered with by illness or other excusable cause of
absence or disability. This is only a temporary report and in no way
prejudices the student’s final grade in a course.

PENALTIES

A student who, at the end of the semester, receives grades below pass-
ing in fifty per cent or more of the work to which he is assigned is re-
quired to leave College for at least one semester unless there are suffi-
ciently extenuating circumstances, in which case his dean may suspend
the rule and allow an assignment te twelve semester credits of work.

Any student who, at the end of a semester, receives grades below pass-
ing in twenty-five per cent of his assigned work is allowed not more than
seventy-five per cent of regular work the next semester.

Any student who is found to be persistently inattentive in his College
work is at once temporarily suspended by his dean, and reported to the
President for permanent suspension.

HONORS

In each of the divisions of the College “junior honors” are awarded
at Commencement to not more than five per cent of the junior class hav-
ing the highest standing up to the close of the junior year.

In a similar manner “senior honors” are awarded to not exceeding
five per cent of the senior class having the highest standing up to the
close of the senior year.



86 Kansas State Agricultural College

HONOR SOCIETIES

A chapter of Phi Kappa Phi, an honor scholarship fraternity, mem-
bership in which is open to honor graduates of all departments of Amer-
ican universities and colleges, was installed at the Kansas State Agricul-
tural College on November 15, 1915. The eligibility of undergraduates to
membership is determined on the basis of their scholarship. The candi-
dates are elected to membership at the October and April meetings of
the chapter. Besides this, there are a number of honor fraternities, so-
rorities and societies which are open to students in different divisions of
the College or in different activities. These are treated later under the
heading “Student Organizations.”

CREDITS FOR EXTRA WORK

Activities connécted with the College, but not provided for by any of
the curricula, either as required subjects or as electives, are designated
as extra subjects.

Credit for extra work may be given when the student is regularly
assigned to the work in accordance with the general rules governing
assignments. A student may be assigned to extra work for credit upon
the written recommendation of the instructor in charge of the work. This
recommendation is filed in the office of the student’s dean, and is effective
until revoked.

Credits earned for extra work may be counted as part or all of the
electives in any of the College curricula. In curricula that do not include
electives, credits for extra work are available only as substitutions for re-
quired work, and must be approved in the regular way before becoming
effective. A total of not more than eight semester credits may be allowed
a student for extra work, and not more than two of these may be ob-
tained in any one semester. »

The number of semester credits that may be allowed for extra work is
as follows:

Subject Per semester Total
Physical Training .......... P 1 4
Orchestra oo e iienneenneennneeennioennnn 1 4
Band ....iiiiitiiiiiit ittt 1 4
Choral SoCiety «ovveriinnn ittt 1 4
Debate «vecvet i it i i e e 2 4
Oratorical Contest .......ccviiiiieuennenennnnn. 2 4
EKansas State Collegian journalism................. 1 4
Military Secilence .........ciiiei i 2 . 8

BIBLE STUDY

Bible study is an elective. Two semester credits are granted for each
completed one-year course. Credit may be granted to any one student
for not more than two courses. Teachers of classes are to be approved as
tutors, and the supervision of the work is placed in the Department of
Education. This department also conducts the examinations for credit
in Bible study. '

COURSE NUMBERS .
Each course offered bears a number indicating in a general way the

standing of students for whom it is given. Courses for undergraduates
bear numbers 101 to 199, courses for undergraduates and graduates bear
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numbers 201 to 299, and courses for graduates only bear numbers 301 to
399. The numbers 1 to 29 are applied to studies offered for short course
students, the numbers 31 to 49 are assigned to summer school subjects
not taught for entrance credit or for college credit, and subjects which
give credit in the School of Agriculture are numbered 51 to 99.

In applying this system, the courses offered by any department are
numbered independently of all other departments of the College.

CLASSES
The minimum numbers for which classes are organized are as follows:
School of Agriculture...voveveen i entcnineernnrsnnenenses 18
Freshmen Or SODROMOTES. v vv v it vt enun s erennnnnnneseennns 12
JURIOTS OF SEMIOTS. . vttt eeinireernnrerrnnnseenanronansans 7

This rule is varied only by special permission of the Board of Admin-
istration.
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Division of Agriculture

FRraNcIS DAviD FARRELL, Dean

The teaching of rational, practical agriculture is fundamental to de-
velopment in a state whose principal industries are agricultural. Kansas
prospers in direct proportion to the productivity of her soil and to the
effectiveness with which it is utilized. Effective utilization of the agri-
cultural resources of the state depends upon the success with which the
agricultural industries of the state are developed. In order to succeed
in farming it is necessary to know something of the soil, the conserva-
tion of its fertility and moisture, and its proper cultivation; the kinds
of plants to grow.and how to improve them; the selection, breeding, and
feeding of live stock; the maintenance of orchards, gardens, and attrac-
tive surroundings; farm buildings, and the equipment of the farm and
the farm home with modern conveniences; the best methods of market-
ing the products of the farm; and in addition to all this, how to make
the farm home the center of influence for good citizenship in the agri-
cultural community. _

A man may learn many of these things through practical experience,
and thus become successful in modern farming. But practical experi-
ence alone is slow and expensive. The Agricultural College furnishes a
means of acquiring systematic training in agriculture which fits young
men adequately for the farm for a moderate expenditure of time and
money.

In addition to training men for service as farmers, the College pre-
pares students for various other activities which must be carried on if
the agriculture of the state and nation is to be developed properly.
These activities include scientific investigation of agricultural problems
in state and national institutions, agricultural extension work, teaching
of agriculture, service in the industries directly involving agriculture,
and a variety of other lines of public and private service of an agricul-
tural nature. The demand for well-trained, reliable men in all these
lines is always extensive. The primary aim of the College in training
men in agriculture is to fit them for service in which they will develop
into agricultural leaders, either as farmers or in some other capacity,
and as such, contribute to the upbuilding of rural institutions and the
improvement of American country life. :

EQUIPMENT

The facilities for such training at this College are of a high order.
The College owns 1,136 acres of land, which is used for investigation,
instruction, and demonstration in the various courses in agriculture and
allied branches. The campus, which comprises 160 acres, is one of the
best examples of ornamental tree planting and forestry in the State.
Students working daily amid such surroundings can scarcely fail to gain
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an appreciation or love for the beautiful. A tract of 320 acres is devoted
to the work in agronomy; for horticulture and forestry work, 80 acres
are used; for dairy work, about 160 acres; and for animal husbandry,
~ about 400 acres. The herds and flocks contain all important breeds of
dairy and beef cattle, hogs, horses, and sheep. Many of these animals
have won championships at local and State fairs.in recent years. With
this class of stock available for the work in judging, the student is
supplied with types of the best breeds, and becomes familiar with these
types by actual handling of the stock.

CURRICULA IN AGRICULTURE

The various needs of the student of agriculture are met by the fol-
lowing curricula:

A four-year curriculum in agriculture.

A six-year curriculum in animal husbandry and veterinary medicine.

Various special courses. (The work of these courses is discussed in
another section of the catalogue.)

DEGREES

The four-year course in agriculture leads to the degree of bachelor of
science (in agriculture).. _

The six-year curriculum in animal husbandry and veterinary medi-
cine, the last two years of which are given in the Division of Veterinary
Medicine, leads to the degree of bachelor of science -at the end of four
years, and to the degree of doctor of veterinary medicine at the end of
two more years. :

THE CURRICULUM IN AGRICULTURE

The four-year curriculum in agriculture is designed to meet the needs
primarily of the students who expect to return to the farm. However,
the student who completes the curriculum will have had sufficient training
to enable him to enter some one of the many lines of agricultural in-
dustry as a specialist. The demand for men thus trained is constantly
increasing, and such positions offer attractive opportunities for men who
by nature and training are adapted to the work. The United States
Department of Agriculture, the State colleges and departments of agri-
culture, high schools, private institutions of secondary and college rank,
and a great variety of commercial interests, are constantly demanding
men trained in agriculture.

The young man who expects to make farming his life work can start
with no better asset than the thorough training in practical and scientific
agriculture afforded by the four-year curriculum. The American farmer
needs more of the skill that comes through the training of the hand, in
order that he may better do the work of farming; but infinitely: more, he
needs the training of the mind in the fundamental truths that underlie
every operation in farming, in order that he may use the skill of the
craftsman with reason and judgment. One may learn to plow a field
with the greatest skill; the work may be a model of its kind. If, how-
ever, it is plowed with utter disregard of the moisture conditions which
prevail the result may be a failure. To understand the conditions which
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should determine when and how to plow is the work of the trained
mind; the other is the work of the trained hand. The farmer and the
teacher of farming must possess both kinds of training, and the cur-
riculum has been revised with this fact in view, and has been so ar-
ranged that the student begins his practical training in agriculture on
the first day he enters College.

ANALYSIS OF THE CURRICULUM

One hundred thirty-one semester credits in addition to military science

are required for graduates, as follows:
Semester credits
43

Prescribed agriculfure ...............iiiiiiiiiiiiiiiiiiiiiiiea
Electives in agriculture, required with their prerequisites............. 21

Required in agriculture. ....... . ... i, — 64
Prescribed in mnonagriculture...........ccooeiniiiiiiin e 45
Electives in nonagriculture, required....... ... iiiitiiiiineannnn 6
Electives that may be nonagriculture.............c.cuieiiiiiiuiennnnn 16

Total allowed in nonagriculture...........c..ovviuiiinnnennnnnn e 67
Required in military science....... e e e e 4

Total semester credits for graduation........ ... ..ot v 135

As shown in the above general outline and in the tabulated curriculum
given hereafter, the candidate for graduation must have completed one
hundred thirty-five College semester credits. The twelve major electives
required must be taken from some one of the departments of the Division
of Agriculture. The nine minor electives must support the major work.
They may be taken from more than one department, and may even be
selected from departments in other divisions of the College, but they must
directly strengthen the student’s preparation in agriculture. At the dis-
cretion of the student, twenty-one elective credits may be nonagricultural.
However, six semester credits of the junior electives and the seven senior
semester credits, designated ‘“free electives,” may be earned in any Col-
Tege credit courses and may be chosen without restriction. Any candidate
for a degree in agriculture must also have had at least six months’ farm
experience approved by the Dean of the Division of Agriculture.

The student who completes the freshman and sophomore years will
have had, in addition to the fundamental work in chemistry, zodlogy,
botany, English, and physics, practical studies in the physiology of plants
and plant diseases, farm crops, live stock, dairying, poultry, and horti-
culture. These two years give the student a general knowledge of the
whole range of practical agriculture, more than one-third of his time in
the freshman and sophomore years being devoted to strictly agricul-
tural subjects. . .

During the junior and senior years the student continues his studies
of fundamental science and learns to apply science to agriculture. He
is led step by step to understand the scienfific relations of every farming
operation. There is so much agriculture to be taught that it becomes
necessary for the student to determine which of the general lines he
should emphasize most. This is made possible by numerous electives in
soils, crops, agricultural economics, animal husbandry, dairy husbandry,
horticulture, milling, and poultry husbandry.
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STATE TEACHERS’ CERTIFICATES

By the selection of proper electives in the Department of Education,
the four-year curriculum in agriculture may not only lead to the degree
ef bachelor of science (in agriculture), but at the same time qualify the
student for the three-year Kansas state teachers’ certificate, renewable
for life and valid in any high school or any other public school in the
State. A student desiring to qualify for teaching should begin his pro-
fessional preparation by electing psychology, first semester, junior year.
A total of eighteen semester credits in the Department of Education is
required for this certificate. These must include the following courses:
psychology, educational administration, and educational psychology or
educational sociology.

STATE CERTIFICATES FOR TEACHERS OF VOCATIONAL AGRICULTURE

The forty-three semester hours of electives provided in this curriculum
in agriculture may be so chosen as thoroughly to prepare the student for
the teaching of vocational agriculture in schools participating in the
Federal Smith-Hughes funds. The following are the electives suggested
for those preparing to be supervisors or teachers of vocational agricul-
ture:

Semester eredits
Professional work in education.............. ... .. ... . i i, 18

PSYChologY v v vvevviennnin i 3
Educational Administration ................. 3
Educational Psychology, or Educational Sociolog; ... 3
Methods of Teaching Agriculture.............oviiuiinineennnenn.. 3
Agricultural Edueation .. ...... ..ottt e 2
Electives in Education.. ... N 4

Farm Management .. ... ......uonuuoee ottt eneneeene e
S0il Management . ... ...ttt it et te et e et
Market Gardening, or Farm Animals in Health and in Disease..............
Rural Architecture ................

Agricultural Economies ..........
Tractors and Trucks, or Farm Motor .
Field Machinery . ...ttt ittt imt ettt it e
W00AWOTK vttt e e e
005 -6 -
Conerete CONSEIWELION .o v v vttt et ettt e e e e 2

) 43

Candidates for the certificate in vocational agriculture must also have
had not less than two full years of actual farm experience in labor or
management, at least one of which shall have been continuous so as to
give practical contact with farm conditions during all seasons.

THE CURRICULUM IN ANIMAL HUSBANDRY AND
YETERINARY MEDICINE

A combined curriculum in animal husbandry and veterinary medi-
cine has been outlined so that students may receive the degree of
bachelor of science in agriculture at the end of four years, and the degree
of doctor of veterinary medicine at the end of two years more, thus se-
euring both degrees in six years.
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Curriculum in Agriculture

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
of recitation each week; the second shows the number of hours to be spent in laboratory
work each week; and the third, where there is one, indicates the number of hours of out-

side work in connection with the laboratory required each week.

FRESHMAN

. FIRST SEMESTER
College Rhetoric I

SECOND SEMESTER
College Rhetoric IT

Engl. 101 ............ 3(38-0) Engl. 104 ............ 3(3-0)
Chemistry I . Chemistry II
Chem. 101 ........... 5(3-6) _Chem. 102 ... 5(8-6)
General Botany I General Botany II
Bot. 101 ....... e 3(1-4, 2) Bot. 105 ....iviviinnn. 3(1-4,2)
Market Grades and Classes of Live Stock Plant Propagation
An. Husb. 131........ 3(1-6) Hort. 101 ......... .o. 3(28)
Dairy Judging Elements of Dairying
Dairy Husb. 104...... 1(0-3) Dairy Husb. 101....... 3(2-8)
Library Methods Military Science II
Lib. Ee. 101.......... 1(1-0) Mil. Tr. 102........... 1(0-4)
Agricultural Lectures Physical Education M-II
Gen. Agrie. 101........ R(1-0) Phys. Ed. 104......... R(0-2)
Military Science I
Mil. Tr. 101.......... . 1(0-4)
Physical Education M-I
Phys. Bd. 103......... R(0-2)
SOPHOMORE
FIRST SEMESTER SECOND SEMESTER
Organic Chemistry Quantitative Analysis I
Chem. 120 ........... 3(2-3) hem. 150 ........... 2(0-6)
Agricultural Physics Principles of Feeding
Physies 111 L......... 3(8-0) An. Hush. 152......... 3(3-0)
Anatomy and Physiology?! General Zodlogy
Anat. 181 ....ovei.a. 3(2-3) ZoBl. 105 ............ 5(3-6)
Grain Crop Production Forage Crop Production
Agron. 101 ........... 3(2-3) Agron. 102 ........... 3(2-3)
Plant Pathology I Breeding Types and Classes of Live Stock
ot 116 ..veviennnnn. 3(1-4,2) ° An. Husb. 137........ 2(0-6)
Farm Poultry Production Orcharding
Poult. Husb. 101...... 2(1-2,1) Hort. 107 ....oovvinn. 2(1-8)
Mil\tary Science III Military Science IV
Mil. e 1(0-4) Mil. Tr. 104.......... 1(0-4)
Physical Education M-III Physical Education M-IV
Phys. Ed. 105......... R(0-2) Phys. Ed. 106......... R(0-2)
JUNIOR
FIRST SEMESTER SECOND SEMESTER
Genetics . Soil Fertility
An. Husb. 221......... 3(8-0) Agron. 132 ........... 3(2-3)
Soils Agricultural Journalism
Agron, 181 ........... 4(3-3) Ind. Jour. 121...... ... 1(1-0)
Agricultural Microbiology General Entomology
Bact. 106 ......... ... 3(1-6) nt. 101 ..... ceeene.. 3(2-8)
Electives® civuieeriianeeaens "6 Electives® .....i.evvvvaaaan 9

1 Students who do not expect to major in animal husbandry or dairy husbandry may,
with the approval of the Dean of Agriculture, substitute Plant Physiology

this course.

2 Six semester credit hours of junior electives must be chosen from the work offered-
in history, economics, education, modern languages, or mathematics. Students preparing
to teach should take not less than eleven semester credit hours of junior electives in the

Department of Education.

I (Bot. 208) for
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SENIOR .
FIRST SEMESTER SECOND SEMESTER
Agricultural English® Agricultural Relationships®
Engl. 137 ............ 3(3-0) Gen. Agric. 201........ 1(1-0)
Major electives* ........... 6 Major electivest* ........... 6
Minor - electives® ...... el 4 Minor electives® ........... 5
Free electives® ............ 3 Free electives® . ........... 4

Agricultural Electives for Students in the Curriculum in

Agriculture
AGRICULTURAL ECONOMICS
FIRST SEMESTER SECOND SEMESTER
Farm Cost Accounting Agricultural Economies
2(1-8) 3(3-0)

Marketing and Codperation
2(2-0)

Advanced Farm Management
3

1-
Agricultural Industries
2(2-0)
Agricultural Land Problems
1(1-0)
Farm Management
3

(Fach semester)

Research in Agricultural Economics
(2 to 6 semester credits for graduates)
Research in Farm Management
(1 to 5 semester credits)
(BEach semester, for graduates)

AGRONOMY
FIRST SEMESTER : . SECOND SEMESTER

Seed 2I(dfr§)iﬁcation and Weed Control Crongmprovemem‘.
Advanced Forage Crops Advanced Grain Crops

2(1-3) 2(1-

" Advanced Soil Fertility Special Crops
2(1-3) 1(1-0)
Dry-land Farming
2(2-0)

Soil Problems

2(1-3). .
Principles of Agronomic Experimentation Soil Survey

1(1-0) 2(1-3)
Pasture Management Agronomy Seminar

2(1- 1(1-0)

Plant Genetics
3

EACH SEMESTER
Crops Research (for graduates)
Crops Problems
Soils Research (for graduates)
Advanced Soils Laboratory

Pasture Management Research (for graduates)
" (One or more semester credits each, according to ‘work done.)

Genetics Seminar
1

3 The courses in Agricultural English and Agricultural Relationships are open to
seniors only. )

4 Major electives must be chosen from one department in the Division of Agriculture
and approved by the-head of the department.

5Minor electives may be chosen from more than one department. They must be
agricultural courses, or closely related science, and they must support the major work.

¢ Students preparing to teach must use senior free electives in completing their re-
quirements for the state teachers’ certificate.
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ANIMAL HUSBANDRY

FIRST SEMESTER
Advanced Stock Judeging T
2(0-6)

Form and Function in Live Stock

2

Swine Production
3

History of Breeds and Pedigrees
3(2-3)
Sheep Production
3(2-
SECOND -SEMESTER
Animal Breeding
3(8-0)

Advanced Genetics
4(3-3)

Advanced Meats
(2 to 4 semester credits)

SECOND SEMESTER
Systems of Live-stock Production
3

Advanced Stock Judging IT
2(0-6)

Beef Cattle Production
3(2-3)

Horse Production
3(2-3)

Advanced Studies in Pedigrees
3(1-6)

Advanced Feeding

a

The Wool Industry
3(2-3)

Live-stock )Marketing
2

9.

EACH SEMESTER
Meats
2(1-3)

. Genetiecs Seminar
1(1-

Research in Genetics
(4 to 10 semester credits)

SUMMER SCHOOL
Teachers’ Course in Animal Hushandry
4

DAIRY HUSBANDRY

FIRST SEMESTER
Butter Making and Creamery Management
3

2

Market Milk
2(1-3)

SECOND SEMESTER
Dairy Inspection T

2

Milk Production
3(38-0)

Cheese and Ice Cream Making
3

Advanced Dairy Judging

’ 1(0-3)

Dairy Herd Management
2(1-3)

Dairy Seminar
1

Dairy Research
(3 semester credits)
(Each semester, for graduates)

HORTICULTURE

FIRST SEMESTER
Systematic Pomology
3(1-6)

Farm Forestry
4(3-3

Practical Pomology
3(2-3)

Spraying
2(1-

SECOND SEMESTER
Small Fruits
2(2-0)
Dendrology
3(1-6)°
Silviculture
3

Orchard Management
4(8-3)

Market Gardening
3(2-

Landscape Gardening I
4(2-6)

School Gardening
3 )

Plant Materials in Landscape Gardening
3
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Greenhouse Construction and Management  Landscape Gardening II
3

(3-0) 3(0-9) (for graduates) ,
History and Literature of Landscape Tree Surgery
Gardening 2(2-0) 2(1-3

The Theory and Asthetics of Landscape City and Town Planting
Gardening 3(2-3) (for graduates) 3(1-6) (for graduates)

EacH SEMESTER (for graduates)
Orchard Economics
Market Gardening Problems
Pomological Research Work

Forcing Flowers and Vegetables
(One or more semester credits each, according to work done)

MILLING INDUSTRY

TIRST SEMESTER SECOND SEMESTER
Grain Marketing Principles of Milling
3(3-0) - 1(0-3)
Wheat and Flour Testing Grain Products
4(1-9) ' EX

Milling Practice T
3(1-6)

Milling Practice IT
2(0-6)

Experimental Baking A
2(0-6

POULTRY HUSBANDRY

FIRST SEMESTER SECOND SEMESTER
Practice in Poultry Feeding Practice in Incubation
(1 semester credit) (1 or 2 semester credits)

Practice in Brooding
(I"to 3 semester credits)
Practice in Milk Feeding
(1 semester credit)

Poultry Breeds and Types Advanced Poultry Judging
2(1-3) 1(0-3)

Market Poultry Poultry Breeding
2(1-3) or 3(1-6) 2(0-6)

P oultgy Fajrm Management

Poultry Bacteriology
3(1-6)

Comparati‘;e Anatomy of Domestic Birds
3 (1-

BoTH SEMESTERS AND SUMMER SCHOOT

Poultry Research
{2 or more semester credits)

Electives for Agricultural Students, with Their Prerequisites
MAJOR ELECTIVESV

Subject Prerequisites
AGRICULTURAL ECONOMICS:

Agricultural Economics ............. Principles of Feeding, Grain Crop Produe-
tion, Forage Crop Production, and Soil
Fertility

Farm Management ................. Principles of Feeding, Grain Crop Produc-
tion,. Forage Crop Production, and Soil
Fertility

Farm Cost Accounting.............. None

Marketing and Cobperation....... «+.. Agricultural Economics

Advanced Farm Management......... Farm Management )

Agricultural Industries ............. Agricultural Economics, or Farm Manage-
ment

Agricultural Land Problems.......... Agricultural Economics

Research in Agricultural Economics.... Agricultural Economics

Research in Farm Management....... Farm. Management, and Farm Cost Ac-

counting
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Subject Prerequisites
AGRONOMY:

Seed Identification and Weed Control.. Grain Crop Production, Forage Crop Pro-

duction

Special Crops o.oveiieiniiannn.. Grain Crop Production, Forage Crop Pro-
duction

Crop Improvement ................. Grain Crop Production, Forage Crop Pro-

duction, Genetics
Advanced Grain Crops............... Grain Crop Production
Advanced Forage Crop Forage Crop Production
Principles of Agronomic Experimentation, Crop Improvement, Soil Fertility

Agronomy Seminar ................ Grain Crop Production, Forage Crop Pro-
duction, Soils

Pasture Management ............... General Botany II, Forage Crop Production

Plant Geneties ........cooiiviennn. Genetics

Genetics Seminar .................. For prerequisites, consult instructors

Crop Problems .................... Advanced Grain Crops, Advanced Forage

' Crops

Crops Research (for graduates)....... Adganced Grain Crops, Advanced Forage

rops

Pasture Management Research (for

graduates) .......iiiiiiaiinan... Pasture Management, Surveying II, Ecology,

Ta\onomlc Botany
Dry-land Farming

Advanced Soil Ferilhty‘ Soll Fertility

Soil Survey ...........ciiiiiin.., Soils

Soil Problems ..................... Soil Fertility

Advanced Soils Laboratory........... Soil Fertility

Soils Research (for graduates)....... Soil Fertility, Quantitative Analysis I

ANIMAL HUSBANDRY: :

Advanced Stock Judging I........... Breeding Types and Classes of Live Stock

Advanced Stock Judging II.......... Advanced Stock Judging I

Form and Function in Live Stock..... Advanced Stock Judging II

History of Breeds and Pedigrees...... Market Grades and Classes of Live Stock

Beef Cattle Production.............. Breeding Types and Classes of Live Stock,
Principles of Feeding

Swine Production ................. Breeding Types and Classes of Live Stock,

) Principles of Feeding

Sheep Production .................. Breeding Types and Classes of Live Stock,
Principles of Feeding

Horse Production .................. Breeding Types and Classes of Live Stock,

. Principles of Feeding

Meats oot Breeding Types and Classes of Live Stock,
Principles of Feeding

Animal Breeding .................. Geneties

Advanced Genetics ................. Geneties -

Geneties Seminar .............. ..., For prerequisites, consult instructors

Research in Geneties................ Advanced Genetics

Advanced Studies in Pedigrees........ History of Breeds and Pedigrees

Advanced Feeding ................. Principles of Feeding

Advanced Meats .................. . Meats

The Wool Industry......cvoeveeunnnn. Sheep Production

Systems of Live-stock Production. .. ... Beef Cattle Production, Swine Production,

Sheep Production, Horse Production

Live-stock Marketing ............... Beef Cattle Production, Swine Production,

Sheep Production, Horse Production
Animal Husbandry Seminar.......... Principles of Feeding

DAmRY HUSBANDRY:

Dairy Imspection I................. Agricultural Mierobiology, Dairy Chemistry,
Elements of Dairying

Milk Production ......c.veveenanan. Elements of Dairying, Principles of Feeding

Butter Makmg and C‘reamery Manage-

L3 11 . Elements of Dairying, Dairy Bacteriology

Cheese and Ice Cream Making........ Elements of Dairying, Dairy Bacteriology,
Dairy Chemistry

Market Milk ........ et reriace e Elements of Dairying, Dairy Bacteriology

Advanced Dairy Judging............ Dairy Judging

Dairy Herd Managemnt............. Milk Production .

Dairy Seminar ....... e Elements of Dairying, Dairy Inspection I,

Milk Production
Dairy Research (for graduates)....... Milk Production, Butter Making and
. : Creamery Management
HORTICULTURE :

Systematic Pomology .. None
Bmall Fruits .... Plant Propagation
Farm Forestry . one

Dendrology .o.eceveann. L.Lilllllll Nome
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Subject Prerequisites

) MAJOR ELEOTIVES—concluded
Silvieulture ..........cieiiiniian.n Farm Forestry or Dendrology
Gardening ...........c00.0.. P None
Landscape Gardening I.............. None
Greenhouse Construction and Manage-

ment .. i ci et None
School Gardening .........ueevenennn None
Practical Pomology ..........c.eu... Systematic Pomology
Orchard Management ............... None
Spraying .......cc.0vien. [  Chemistry II
Market Gardening .......c....ov.... None
History and themture of La.ndscape

Gardening ... .... None
Pla.nt Materials of Landscape Garden

DE eetetennneaeanerananaannnn .. Plant Propagation

'l‘ree SUIZery ..o innnenenaans Plant Physiology I
Landscape Gardening II (for

graduateS) ...e-eieiiieciananeann Landscape Gardening I
Theory and ZAsthetics of La.ndscape

Gardening (for graduates)....... .. History and Literature of Landscape

Gardening

City and Town Planting (for gradua,tes) None .
Orchard Economics (ior graduates) ... For prerequisites, consult instructors
Market Gardening Problems (for

graduates) .. ... iiiiieieaiaianan For prerequisites, consult instructors

Pomological Research Work (for .. .
graduates) ... iieiiecicenennann For prerequisites, consult instructors

Forcing Fruits and Vegetables (for . 3
graduates) .......iciiiiiieeinns For prerequisites, consult instructors

MILLING INDUSTRY: .

Principles of Milling................ None

Grain Marketing .......... .00 .... Grain Crop Production

Grain Products .......covueivuiinn.s Grain Marketing

Milling Practice I.................. Principles of Milling

Milling Practice II................. Milling Practice I .. .

Wheat and Flour Testing........... Grain Products, Organic Chemistry, and

Advanced Quantitative Analysis
Experimental Baking A.............. Wheat and Flour Testing
PouLTRY HUSBANDRY:

Practice in Poultry Feeding.......... Farm Poultry Production

Practice in Incubation.. . Farm Poultry Production

Practice in Brooding..... . Farm Poultry Production

Practice in Milk Feeding............ Farm Poultry Production

Poultry Breeds and Types............ None

Advanced Poultry Judging........... Poultry Breeds and Types

Market Poultry .......vcvieneiunennn Farm Poultry Production

Poultry Breeding ........c.ceeeeeen. Genetics

Poultry Farm Management. ceeraneres Farm Management

Poultry Bacteriology .. Microbiology

Poultry Anatomy .................. Anatomy and Physiology

Comparative Anatomy of Domestic Birds, Embryology

Poultry Research .......... RPN Farm Pouitry Production, Practice in Poul-

try Feeding, Practice in Incubation, and
Practice in Brooding

OTHER ELECTIVES
ANATOMY AND PHYSIOLOGY :

Anatomy I ................ P None
Anatomy II ......... U R Anatomy I
Anatomy IIT ........ . c0iiueven... Anatomy II
Anatomy IV L.ttt Anatomy IIT
APPLIED MBCHANICS:
Engineering Drawing .............. None
BACTERIOLOGY :
Soil Microbiology ...ivieviiniinn. Agricultural Mierobioclogy
Dairy Bacteriology ................. A.ﬂrlcultural Microbiology
Poultry Bacteriology ............... Agrlcultural Microbiology
BOTANY:
Plant Physiology I.................. General Botany IT
Taxonomic Botany ............c.o... General Botany II
Field Crops and Vegetable Diseases.... Plant Pathology I
Fruit Crop Diseases................. Plant Pathology I
Economic Botany .......... e General Botany II
Plant Pathology II................. Plant Pathology I
Plant Pathology III................ Plant Pathology II

5—Agr. Col.—2702.
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Subject -
CHEMISTRY :

Advanced Inorganic Chemistry........
Inorganic_ Preparations .............
Organic Chemistry X................
Organic Chemistry II..
Organic Preparations .. .
Principles of Animal Nutritio

Agricultural College

Prerequisites

Chemistry IL
Chemistry II
Chemistry IT
Organic Chemistry I
Organic Chemistry II
Organic Chemistry

Physiological Chemistry ........ Organic Chemistry

Physical Chemistry ............. .. Quantitative Analysis

Quantitative Analysis II............. Chemistry I

Quantitative Analysis ITI........... . Quantitative Analysis IT

Chemistry of Soils and Fertilizers..... Quantitative Analysis T

Chemistry of Plant Produects......... Quantitative Analysis I, Organic Chemistry
Chemistry of Dairy Produets......... Quantitative Analysis I, Organic Chemistry
Chemistry of Meats........cc00uuenn Quantitative Analysis I, Organic Chemistry

Research in Agricultural Chemistry. . .
C1viL ENGINEERING: -
Surveying I
Surveying II ............. .
Elements of Irrigation and Drainage. .

ECcONOMICS AND SOCIOLOGY:

Economics
Sociology .........
Rural Sociology
Business Organization
Labor Problems ............c.c.e...
Money and Banking......
Public Finance ....................
Business Management ..............
Current Economic Problems. ...
Social Problems ............iuiennn
Community Problems

EDUCATION:

Psychology
Educational Administration I.....
Educational Psychology ....
Educational Sociology I.
Agricultural Education
Special Methods in the Teaching
of Agriculture
Rural Education ...................
Supervised Observation and Teaching
‘in Agriculturé® e

ELECTRICAL ENGINEERING:

Electrical Engineering C............
Illuminating Engineering

ENGLISH:

Argumentation and Debate...........
Oral English I.....................
Farm Advertising
Farm Bulleting .

ENTOMOLOGY :

Apiculture
Milling Entomology .......
Horticultural Entomology
General Economic Entomology........
Insect Morphology I

FARM ENGINEERING:

Rural Architecture
Field Machinery
Tractors and Trucks................
Farm Motors
Power Machinery .. ..
Advanced Farm Machinery...........
Farm Machinery Research...........
Farm Equipment
Farm Sanitation and Water Supply. ...

FRENOH:
French I
Beginning French I.....
French II .
Beginning French II................
French Readings ............cc.uees
French Short Stories................

(Depends upon work undertaken)

Trigonometry
Surveying I
None

None

None

None

Economies

Economies

Economics

Economics

Econoniics

Economics

Sociology or Economics
Sociology or Economics

None
None
gsychology

one
Educational Administration I

Educational Psychology
Educational Administration I

Educational Psychology

College Physics
College Physies

Qollege Rhetoric IT
College Rhetoric IT
Qollege Rhetoric IL
College Rhetoric I

. General Entomology

General Entomology
General Entomology
General Entomology
General Entomology

None
None
None
None

. Field Machinery

Power Machinery
Power Machinery
None
None

. None

None
French I
Beginning French I

French II °
French Readings
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Subject
GEOLOGY:

Dynamic and Structural Geology......
Engineering Geology
- Historical Geology

(GKRMAN:

Beginning German II
German Readings
German Comedies .....
German Short Stories
Scientific German I.................
Scientific German II

HisTORY AND

American
American
American
American Agricultural History
American Industrial History. .
American Political History
Pan-America ...........
Modern Europe
Current History ........cc.coeeuee..
American Government ..............
Comparative Government
Business Law I....................
Business Law IT
Farm Law

Crivics:

INDUSTRIAL JOURNALISM:

Elementary Journalism
Tndustrial Writing

Industrial Feature Writing

Journalism Practice I....

Journalism Practice IT
MATHEMATICS

Plane Trigonometry

College Algebra

‘A griculture 99

Prerequisites

None
None
Dynamic and Structural Geology

German I

Beginning German I

German II or Beginning German I
German Readings

German Readings

German II or Beginning German I
Scientific German I

None
Business Law I
None

None

Elementary Journalism or Agricultural
Journalism

Industrial Writing

May be taken with Agricultural Journalism

Journalism Practice I

Plane Geometry, and 1% units of high-
school algebra

Plane Geometry, and 13% units of high-
school algebra

Analysis of Statisties................ None
PATHOLOGY :
Histology I............. PRI «.. None
Histology II .......... [ Histology I
Pathology T .....vvvnunnnn . .... Histology II, Comparative Physiology II,
Pathogenic Bacteriology I
Pathology II ................. . Pathology I

Meat Inspection ....
PHYSIOS:

Consult instructor

.General Physies X.................. Trigonometry
General Physics II............ . . General Physies I
Photography ....evvereneinnnnnnnnn None

SHor PRACTICE: .
Woodwork I .............. oo None
Woodwork II Woodwork I

Woodwork IIT

Woodworking for Grammar Grades.... N

Woodworking I for High Schools. .
Woodworking II for High Schools.
Wood TUrNING .« vvvvnee et inennnnnn
Farm Shop Practice
Farm Woodwork
Forging I
Forging II

SPANISH :
Spanish I
Spanish IT ......... ... iiiueninnns
Spanish Readings ..................

STEAM AND GAS ENGINES:

Dairy Refrigeration

‘Woodwork II
one

. Woodworking for Grammar Grades
. Woodworking ‘I for High Schools

Woodworking IT for High Schools
None

None

None

Forging I

None
Spanish I
Spanish IT
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Subject
SURGERY AND MEDICINE:
Surgery I ...
Surgery II
Horseshoeing
Obstetries .........
Farm Animals in Health and in’
Disease

Zo0OLOGY :

Embryology
Parisitology

Economic Zo8logy ......... .
Advanced Invertebrate Zoology .......
Advanced Vertebrate Zodlogy.........

Taxonomy of Invertebrates...........
Taxonomy of Vertebrates....... [P
Animal Ecology ........ Ceasinncaen
Cytology .ve.onvnn. Cieiseaaee
Evolution and Heredlty ..... e

Kansas State Agricultural College

Prerequisites

Surgery T
Anatomy and Physiology
Anatomy and Physiology, Embryology

Anatomy and Physiology

General
General
General
General
General
General

Zodlogy

Zodlogy

Zodlogy

Zodblogy

Zodlogy

Zotlogy, Principles of Taxonomy
General Zoélogy, Principles of Taxonomy
General Zodlogy, General Entomology
Embryology and Physiology, or Embryology
Consult instructor

Curriculum in Animal Husbandry and Veterinary Medicine*

The Arabic numeral immediately following the name of a subject indicates the number
*of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recxtatmn the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a

week required for outside work in connection with the luboratory

FRESHMAN

Freshman year of the Curriculum in Agriculture

SOPHOMORE

FirsT SEMESTER
Organic Chemistry

SECOND SEMESTER
Quantitative Analysis I

Chem. 120 ........... 3(2-2,1) hem. 150 ........... 2(0-6)
General Zoslogy Pathogenic Bacteriology I

Zodl. 105 ..... PN . 5(3-6) Bae. 111 ....... el 4(2-6)
Anatomy I Anatomy II

Anat. 101 ............ 6(3-9) Anat. 106 ..... e 7(8-12)
Grain Crop Production Forage Crop Production

Agron. 101 ........... 3(2-2,1) Agron. 102 ........... 3(2-2,1)

Agricultural Journalism
Ind. Jour. 121......... 1(1-0)

Military Science III Military Science IV

Mil Tr. 103........... 1(0-4) il. Tr. 104.......... . 1(0-4)
Physical Educatmn M-IIX Physical Education M-IV

Phys. Ed. 105..... ... R(0O-2) Phys. Ed. 106......... R(0-2)

JUNIOR
FIRST SEMESTER SECOND SEMESTER

Embryology Principles of Feeding

Zobl. 117 . ..iivuen.... 8(2:3) n.- Husb. 152......... 3(3-0)
Anatomy IIT : Anatomy IV

Anat. 111 ..... [ 5(1-12) Anat. 116 ............ 3(1-6)
Histology I Histology II

Path. 101 ......... we. 3(1-6) Path. 106 ........ .. 8(1-6)
General Entomology Electivest . ....vvvann ceeea T

Ent. 101 «.oneenvenn... 3(2-3)
Blectivest ........ et 3

* This curriculum is s0 arranged that students may receive the degree of bachelor of
science (in agriculture) at the end of four years, and the degree of doctor of veterinary

medicine at the end of two more years.

1 Six semester credit hours of junior electives must be chosen from the work offered by
the departments of history, economics, education, modern languages, or mathematics.
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SENIOR
FIRST SEMESTER SECOND SEMESTER
Genetics Agricultural Relationships .
An., Husb. 221......... 3(3-0) Gen. Agrie. 201........ 1(1-0)
Comparative Physiology I Soil Fertility
Anat. 121 .......... .. 5(4-8) Agron, 182 ........... 3(2-2,1)
Soils Comparative Physiology IT
Agron. 131 ........... 4(3-3) Anat. 126 ............ 3(2-3)
Agricultural English Materia Medica I
Engl. 137 ............ 3(3-0) Surg. 151 ............ 2(2-0)
Electives ................. 1 Electives ................. 7
FIFTH YEAR
Junior year of the Curriculum in Veterinary Medicine
SIXTH YEAR

Senior year of the Curriculum in Veterinary Medicine

Agricultural Economics
Professor —————— Assistant Professor THOMSEN
Associate Professor GRIMES Assistant FRENCH

The realization of a more profitable agriculture depends as much
upon the utilization of sound business principles, management and
methods as upon the practice of technical knowledge emphasized in
other departments of an agricultural college. The business side of farm-
ing deals essentially with two important groups of forces and conditions,
which may be classified, on the one hand, as those centering about the
individual and his particular farm, while on the other hand are those
having to do largely with group activities and relationships operating
from within the locality as well as from outside regions. Local, state,
and federal governments in their relations to farmers, middlemen and
consumers have a definite part in programs of modern agriculture. The
farmer makes relatively large or small profits according to the degree
of his personal efficiency in the organization and management of the
farm and the marketing of its products. The courses in this department
are therefore designed to equip the student with principles and facts,
and the habits of clear thinking which will lead to more efficient and
profitable farming both for the individual and for the community.

The department engages not only in teaching, but also conducts in-
vestigations of the various economic problems of agriculture. A number
of studies have been completed, others are being conducted, and many
more are contemplated for the future. These studies provide ample ma-
terial for class work and present opportunities for advanced students
to engage in original investigation and research. Farm credit, tenancy,
the marketing of farm products, and other subjects, together with
special farm-management investigations, center the student’s attention
on facts which are up-to-date and of vital importance to those who de-
sire to make their farming profitable and interesting.

Farm-management studies have been made in many parts of the
State, and are being extended each year. These studies of the farm
business furnish abundant material for class and laboratory work, and
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give an excellent knowledge of the business problems of individual farm-
ers in the various parts of the State. A number of the more successful
farms of the State are visited by the students in the advanced courses
in farm management. These farms furnish the student an opportunity
to study the personality of the farmer as well as his business methods
and results.

COURSES IN AGRICULTURAL ECONOMICS
FOR UNDERGRADUATES

101.* AGRICULTURAL EcoNomics. Elective, second semester. Class
work, three hours. Three semester credits. Prerequisites: An. Husb. 152,
and Agron. 101, 102, and 182. In case student desires, Agricultural
Economics may be taken along with Agron. 182. Professor and
Associate Professor Grimes.

Clear thought and sound judgment upon the problems that confront
the individual are essential to success in any phase of agricultural pro-
duction. The course in agricultural economics undertakes to familiarize
the student with the economic principles and forces with which every
farmer must deal. The relative profitability of farm enterprises, the
proportion in which the factors of production should be combined for
optimum results, and other phases of production are followed by. the
laws of values and the important questions connected with the exchange
of farm products and the ultimate distribution of farm wealth. The
course is conducted by lectures, texts, and supplementary reading. Texts:
Taylor’s Agricultural Economics and Ely and Wicker’s Elementary
Principles of Economics. .

106. FArRM MANAGEMENT. Elective, first and second semesters. Class
work, two hours; laboratory, three hours. Three semester credits.
Prerequisites: Agron. 101, 102, and 132, and An. Husb. 152." Associate
Professor Grimes.

The economic factors affecting the organization and operation of the
farm business are studied with respect to their effect on the profits from
farming enterprise. Discussions and problems are confined chiefly to the
economic problems of the individual farmer on his farm. Methods of
leasing are studied in their effect upon the opportunities of the tenant
and the landlord. Results from actual farms are studied.in the labora-
tory to give the student opportunity to observe the effects of the various
economic factors in their influence on the farm business.

111. FarM CoST ACCOUNTING. Elective, first semester. Class work,
one hour; laboratory, three hours. Two semester credits. Associate
Professor Grimes.

Various systems of farm records and accounts are studied to acquaint
the student with the more practical methods. The principles of cost
finding as applied to agricultural enterprises are given. The laboratory
work affords opportunity to work out problems from actual farms in
which these principles are involved. Particular attention is given to de-
termining the cost of producing farm products and to the analysis and
utilization of cost of production data.

FOR GRADUATES AND UNDERGRADUATES

201. MARKETING AND COOPERATION Elective, second semester. Class
work, two hours. Pwo semester credits. Prerequisite: Ag. Ec.101. Pro-
fessor .

American farmers’ organizations have attempted much in the way of
reorganizing the process by which agricultural products are transferred

* For an explanation of the system used in numbering courses, see the paragraph on
“Course Numbers,” given elsewhere in this catalogue.
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from the farm to the consumer as well as in the bettering of farmers
as a class. Knowledge of their experience in codperative undertakings,
whether in the line of marketing or production, is essential to a thorough
understanding of the situation regarding farmers’ codperative organiza-
tions and the problems of greater economy in marketing. Following
the sketch of the important farmer movements, speculation, market
organization, codperative production, exchange and credit are studied
in detail. The course consists of lectures, special toplcs assigned read-
ings, and discussions. Text: Weld’s The Marketing of Farm Products.

206. ADVANCED FARM MANAGEMENT. Elective, second semester. Class
work, one hour; laboratory, six hours. Three semester credits. Pre-
requisite: Ag. Ec. 106. Associate Professor Grimes.

The factors affecting the successful organization and operation of the
farm businesses are studied by visiting farms in various parts of the
State. The effects of external factors are also observed. A number of
the better and more profitable farms in Kansas are visited during the
course.

211. AGRICULTURAL INDUSTRIES. Elective, second semester. Class
work, two hours. Two semester credits. Prerequisite: Ag. Ec. 101 or
106. Dean Farrell.

This course deals with some of the more important phases of agri-
culture from the standpoint of their industrial requirements and re-
lationships. Consideration is given to the principal geographie, economie,
and social factors involved in the establishment and maintenance of the
world’s leading agricultural industries. The course is designed pri-
marily to fit students to make an agricultural reconnaissance either in a
settled or unsettled region; to determine what agricultural industries are
suitable for a region; and to devise methods of establishing new agri-
cultural industries or of improving industries already established. The
course consists of lectures, reference work, assigned topics, and dis-
cussions.

216. AGRICULTURAL LAND PROBLEMS. Elective, second semester.
Class work, one hour. One semester credit. Prerequisite: Ag. Ec. 101.
Professor

The practical exhaustlon of free land, rising pr.lces, increasing ten-
ancy and declining soil fertility have produced unusual interest in land
problems. The conditions essential to the best productive use of land,
together with the various attempts in different countries to promote
the proper use of land by various land policies, provide the basis for the
development of helpful views respecting land reforms which are now
pressing for public recognition. The course consists of lectures, refer-
ence work, assigned topics, and discussions.

FOR GRADUATES.

301. RESEARCH IN AGRICULTURAL EcoNoMIcs. Elective, both semes-
ters. Credit to be based on the quality and quantity of the work ac-
complished. Prerequisite: Ag. Ec. 101. Professor

This course is open only to a limited number of advanced students.
A study is made of the economic problems of immediate interest to the
farmers of Kansas. The facts and the processes of present marketing
systems must be known before intelligent changes in them can be sug-
gested. The forces causing undesirable tenancy must be determined be-
fore the evils can be eradicated. These subjects and many others are
topics for careful research in this course.

806. RESEARCH IN FARM MANAGEMENT. Elective, both semesters and
summer school. Laboratory, three to fifteen hours. One to five semes-
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ter credits. Prerequisites: Ag. Ec. 106 and 111. Associate Professor
Grimes.

Students are assigned special farm-management problems. The com-
pletion of the work entitles them to credit according to the amount of
work done.

Agronomy
Professor CALL Assistant Professor SEWELL
Professor SALMON Assistant Professor ZAHNLEY
Professor THROCKMORTON Instructor ScoTT
Associate Professor PARKER Assistant WiLsoN
Associate Professor HENSEL Assistant HARLING
Associate Professor CUNNINGHAM Assistant PHINNEY

The College farm used by the Department of Agronomy comprises
320 acres of medium rolling upland soil, well suited to experimental and
demonstration work. It is well equipped with all kinds of farm ma-
chinery necessary in crop production. The general fields and experi-
mental plots used for the breeding and testing of farm crops, and for
conducting experiments in soil fertility and methods of culture, afford
the student excellent opportunities for study and investigation.

Large and well-equipped laboratories for soil and crop work are main-
tained for the regular use of students. Material is provided for the
study of the grain and forage crops best adapted to different purposes
and most suitable for growing in the State. Ample greenhouse space is
provided for germinating seeds under varying conditions, and for re-
search work in soils during the winter months.

The Department of Agronomy offers courses in cereal and forage crop
production and improvement in pasture management, in soils, soil fer-
tility, soil survey,” and dry-land farming.

COURSES IN FARM CROPS

FOR UNDERGRADUATES

101. GrRAIN CrOP PRODUCTION. Sophomore year, first and second se-
mesters. Class work, two hours; laboratory, three hours. Three se-
mester credits. Prerequisite: Bot. 101. Associate Professor Parker and
Assistant Professor Zahnley.

This course is a study of the distribution, relative importance, and
production of grain crops, including wheat, corn, oats, barley, rye, rice,
buckwheat, and flax.

102. ForRAGE CROP PRODUCTION. Sophomore year, first and second se-
mesters. Class work, two hours; laboratory, three hours. Three semes-
ter credits. Prerequisite: Bot. 101. Assistant Professor Zahnley.

This course is a study of the distribution, relative importance, value,
and production of forage crops, including sorghums, alfalfa, clover, and
the grasses.

103. FArM CroPS Sophomore year, second semester. Class work,
three hours; laboratory, three hours. Four semester credits. Assistant
Professor Zahnley.

This course consists of a study of the more important grain and for-
age crops, especially from the production viewpoint.

105. SEED IDENTIFICATION AND WEED CONTROL Elective, first se-
mester. Class work, one hour; laboratory, three hours. Two semester
credits. Prerequisites: Agron. 101 and 102. Assistant Professor Zahn-
ley and Mrs. Harling.
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Methods of propagation, control, and eradication of weeds are dis-
cussed in lectures. The laboratory perlod is devoted to the identification
of weed plants, and seeds; to germination and purity testing; and to ﬁeld
trips.

106. SpeciAL Croprs. Elective, second semester. Class work, one
hour. One semester credit. Prerequisites: Agron. 101 and 102. As-
sistant Professor Zahnley.

The distribution, climatic and soil requirements, relative importance,
and production of sugar beets, cotton, flax for fiber, hemp, tobacco, and
other minor crops are studied.

FOR GRADUATES AND UNDERGRADUATES

201. CrorP IMPROVEMENT. Elective, second semester. Class work, two
shours; laboratory, three hours. Three semester credits. Prerequisites:
Agron. 101 and 102, and An. Husb. 221. Associate Professor Parker.

This course reviews the principles of plant breeding and applies them
to the principal groups of field crops. Methods of selection, hybridiza-
tion, and breeding for special qualities are discussed. Laboratory work
is a study of heritable characters and of their behavior in several genera-
tions following the cross.

202. ADVANCED GRAIN CroPS. Elective, second semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisite:
Agron. 101. Professor Salmon. )

Special phases of grain crop production are discussed in class. The
laboratory work is devoted largely to identification and judging of
threshed grain.

203. ApvaNCED FOrRAGE CroPS. Elective, first semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisite,
Agron. 102. (Not offered until 1921) Assistant Professor Zahnley.

Results of the most recent investigations carried on with forage crops
in this and in other countries are studied, together with a more intensive
study of the sorghums, alfalfa, sweet clover, soybeans, and other im-
portant or promising forage crops.

Laboratory.—The laboratory work is devoted to a study of the growth
habits of the crops considered in the lecture, especially as they are re-
lated to the production and improvement of these crops. Storing, market
grading, and marketing of hay are also considered.

205. PRINCIPLES OF AGRONOMIC EXPERIMENTATION Elective, first se-
mester. Class work, one hour. One semester credit. Prerequisites:
Agron. 201 and 132. Professor Salmon.

A discussion of the principles of experimentation in general is fol-
lowed by their application to agronomic problems. Important contribu-
tions to agronomic science are studied from the historical viewpoint.

206. AGrONOMY SEMINAR. Elective, second semester. Class work,
one hour. One semester credit. Prerequisites: Agron. 101, 102, and
131. Professor Call.

In this course students are required to review before the class timely
articles appearing in bulletins and current periodicals.

207. PASTURE MANAGEMENT. Elective, first semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisites:
Bot. 102 and Agron. 102. Associate Professor Hensel.

This course will be taken up in two parts: First, native forage plants,
their distribution, value, life history and habits, and their management.
Second, management of pastures and ranges, including the determi-
nation of carrying capacity, character of stock best suited to a range or
pasture and the proper methods .f handling areas to maintain or increase
the forage cover.
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208. PLANT GENETICS. Elective, first semester (not offered until fall
of 1921). Class work, three hours. Three semester credits. Prereq-
uisite: An. Husb. 221. Associate Professor Parker.

This course is an advanced course in genetics and is offered to those
students interested in plant breeding. Lectures and reference reading
will deal with fundamental principles of breeding as they have been
worked out in plants.

209. GENETICS SEMINAR. Elective, first and second semesters. One
semester credit. (For prerequisites, consult instructors.) Associate
Professor Parker and Assistant Professor Ibsen. .

This course continues through the first and second semesters and in-
cludes the study and criticism of genetic experiments in plants and
animals, the biological and mathematical methods employed, and the
-validity of conclusions drawn.

210. CroP PrOBLEMS. Elective, both semesters and summer school.
Laboratory, three to twelve hours. One to four semester credits. Pre-
requisites: Agron. 202 and 203. Professor Salmon and Associate Pro-
fessor Parker.

Students choose or are assigned special problems for study. The
completion of the work with a written report entitles them to credit
according to the amount and quality of the work done.

FOR GRADUATES

301. CroPs RESEARCH. Elective, both semesters and summer school.
Laboratory, three to fifteen hours. One to five semester credits according
to the work done. Prerequisites: Agron. 202 and 203. Professor Salmon
and Associate Professor Parker. .

Students choose or are assighed special problems for investigation.
The completion of the work entitles them to credit according to the
amount of work done.

302. PASTURE MANAGEMENT RESEARCH. Elective, both semesters and
summer school. One to five semester credits, depending on the work done.
Prerequisites: Agron. 207, Civ. Eng. 111, Bot. 223 and 225. Associate
Professor Hensel.

Students choose or are assigned special problems for investigation.

COURSES IN SOILS
FOR UNDERGRADUATES

181. Soirs. Junior and senior years, first semester. Class work, three
hours; laboratory, three hours. Four semester credits. Prerequisite:
Chem. 102. Professor Call, Professor Throckmorton, Assistant Professor
Sewell, and Mr. Scott.

This course deals with the origin and formation of soils and their
classification and composition as influenced by method of formation and
climatic condition. Special attention is given to the management of soils
required to conserve moisture and liberate plant food.

132. Somn FERTILITY. Junior and senior years, second semester. Class
work, two hours; laboratory, three hours. Three semester credits. Pre-
requisites: Chem. 150 and Agron. 131. Professor Call, Professor Throck-
morton, Assistant Professor Sewell, and Mr. Scott.

Factors influencing the fertility of the soil, the effect of different sys-
tems of farming on soil fertility, and management of the soil to conserve
s fertility receive most attention in this course.
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FOR GRADUATES AND UNDERGRADUATES

281. DRY-LAND FARMING. Elective, second semester. Class work, two
hours. Two semester credits. Prerequisite: Agron. 181. Professor
Throckmorton.

The principles underlying the cultivation methods and farming systems
under light rainfall conditions are studied.

232. ADVANCED SoiL FERTILITY Elective, first semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisite:
Agron. 132. Professor Throckmorton.

This course deals with the use of commercial fertilizers and their
effects upon plants and soil.

233. SoiL SURVEY. Elective, second semester. Class work, one hour;
laboratory, three hours. Two semester credits.. Prerequisite. "Agron.
131. Professor Throckmorton, and Mr. Scott.

Types of soils of the United States and methods of mapping soil areas
are studied in this course. Special attention is given to the study of
Kansas soils in the field.

234. SoiL ProBLEMS. Elective, first semester. Class work, one hour;
laboratory, three hours. Two semester credits. Prerequisite: Agron.
182. Professor Throckmorton. .

This course deals with the management of soils under irrigation and
with the management of wet, sandy, and eroded soils and with other types
requiring special methods of working.

285. ADVANCED SoI1Ls LABORATORY. Elective, first and second semester,
or both. One to four semester credits, according to the amount of work
done. Prerequisites: Agron. 131 and 132. Professor Throckmorton
and Mr. Scott.

This course deals with the more advanced problems of soil physics
and fertility and includes the making of mechanical analyses, the de-
termination of moisture equivalent, specific heat, and pot work with soils
in the greenhouse. ‘

FOR GRADUATES

331. SoiLs RESEARCH. Elective, both semesters and summer school.
Laboratory, three to fifteen hours. One to five semester credits,  ac-
cording to the work done. Prerequisites: Agron. 132 and Chem. 150.
Professors Call and Throckmorton and Assistant Professor Sewell.

Students are assigned special soil problems. The completion of the
work entitles them to credit according to the amount of work done.

Animal Husbandry

Professor MCCAMPBELL Assistant Professor WINCHESTER
Associate Professor BELL Instructor AUBEL

Associate Professor FERRIN Instructor ZIMMERMAN
Associate Professor PATERSON Asgsistant

Assistant Professor IBSEN Assistant

The Department of Animal Husbandry owns 400 acres of land, and
rents 256 acres for the maintenance of herds and flocks of pure-bred
horses, cattle, sheep, and hogs. The College live stock has attained a
national reputation among breeders and feeders on account of the many
prize-winning animals produced.

The feedyards and barns are well arranged for experimental feeding:
and the maintenance of the herds. The laboratory of the animal hus-
bandry student is, as a matter of fact, the feedyard and the animal. He
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studies the animal from the standpoint of the breeder and of the feeder.
He learns to combine the needs of each and to find these qualities exempli-
fied in the perfect animal.

The courses of study in this department are arranged to give the stu-
dent special instruction in the selection, breeding, feeding, marketing,
and management of all classes of live stock. Attention is also given to
the sanitary conditions and treatment of the more common forms of
disease to which the animals are subject.

COURSES IN ANIMAL HUSBANDRY
FOR UNDERGRADUATES

181. MARKET GRADES AND CLASSES OF LIVE STOCK. Freshman year,
first semester. (Also given in second semester and in summer school.)
Class work, one hour; laboratory, six hours. Three semester credits.
Associate Professor Ferrin, Associate Professor Paterson, Mr. Aubel, and
Mr. Zimmerman. .

This course consists of a study of the market types and classes of
horses, cattle, sheep, and swine. Text: Vaughn’s Types and Market
Classes of Live Stock. ’

Laboratory.—Practice is given in scoring and judging market animals.

134. TyYPES AND CLASSES OF LIVE SToCK (Vet.). Sophomore year, first
semester. Class work, one hour; laboratory, six hours. Three semester
credits. Associate Professor Ferrin. .

One-fourth of this course is given by members of the Dairy Husbandry
Department. A study is made of the market types and classes of horses,
beef cattle, dairy cattle, sheep, and swine. Text: Vaughn’s Types and
Market Classes of Live Stock.

Laboratory.—Practice is given in scoring and judging market animals.

137. BREEDING TYPES AND CLASSES OF LIVE STOCK. Sophomore year,
second semester. Laboratory, six hours. Two semester credits. Pre-
requisite: An. Husb. 181. Associate Professor Ferrin, Associate Pro-
fessor Paterson, and Mr. Aubel.

This course consists of a study of the breeding types and classes of
horses, cattle, sheep, and swine. Text: Plumb’s Types and Breeds of
Farm Animals.

Laboratory.—Practice is given in scoring and judging breeding ani-
‘mals. '

140. ApvANCED STOCK JUDGING I. Elective, first semester. Laboratory,
six hours. Two semester credits. Prerequisite: An. Husb. 137. Asso-
ciate Professor Bell.

This course deals with the judging of market classes as well as with
all different breeds of pure-bred stock. The stock is judged in groups of
from four to six animals in the same manner as is customary at county
or state fairs. .

148. ADVANCED STOCK JUDGING II. Elective, second semester. Lab-
oratory, six hours. Two semester credits. Prerequisite: An Husb. 140.
Associate Professor Bell.

This- is a continuation of An. Husb. 140. During the work of the se-
mester occasional trips are made to the best live-stock farms of the State,
where the students have an opportunity to judge and to observe the
management of herds and flocks as handled by the most successful stock-
men of the State.

' 146. ForM AND FUNCTION IN Live SToCck. Elective, first semester.
Laboratory, six hours. Two semester credits. Prerequisite: An. Husb.
148. Associate Professor Bell. ‘
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A detailed and specific study is made of animal form .and type, and
influence of type upon function; also of the relation of form, type, and
condition to growth and development. Comparative measurements are
taken of growing and fattening animals, speed and draft horses, mut-
ton and wool sheep, and lard and bacon types of hogs. Special training
is given in presenting orally the relative merits of animals of all breeds.

149. HisTORY OF BREEDS AND PEDIGREES. Elective, first semester.
Class work, two hours; laboratory, three hours. Three semester credits.
Prerequisite: An. Husb. 131. Mr. Zimmerman.

A study is made of the early history and development of pure-bred
domestic animals; also a sufficient study of herdbooks and pedigrees to
acquaint students with the leading strains and families of the different
breeds of horses, cattle, sheep, and swine. Text: Plumb’s Types and
Breeds of Farm Animals. .

152. PRINCIPLES OF FEEDING. Sophomore year, second semester.
(Also given in summer school.) Class work, three hours. Three se-
mester credits. Prerequisites: Anat. 181, and Chem. 120. Associate
Professor Ferrin.

This course involves a study of the digestive system and the processes
of nutrition, the origin, chemical analysis, grades, and feeding values of
different feeds, and of the theory of practical economy of ratioms, both
for the maintenance and for the fattening of all classes of farm animals.

155. BEEF CATTLE PRODUCTION. Elective, second semester. Class
work, two hours; laboratory, three hours. Three semester credits. Pre-
requisites: An. Husb. 137 and 152. Professor McCampbell. -

This course includes the study of economical methods of growing and
fattening market cattle and up-to-date methods of breeding, developing,
fitting, and marketing pure-bred beef cattle. The laboratory includes
practice in feeding, management, and housing of cattle.

158. SWINE PRrRODUCTION. Elective, first semester. Class work, two
hours; laboratory, three hours. Three semester credits. Prerequisites:
An. Husb. 137 and 152. Associate Professor Ferrin.

This course comprises a systematic study of economical methods of
growing, fitting, and finishing swine both for breeding purposes and for
the market. The laboratory work includes practice in feeding, manage-
ment, and housing of swine.

161. SHEEP PRODUCTION. Elective, first semester. Class work, two
hours; laboratory, three hours. Three semester credits. Prerequisites:
An. Husb. 187 and 152. Associate Professor Paterson.

A systematic study is made of economic methods of growing, fitting,
and finishing sheep both for breeding purposes and for market. The
lafboratory work includes practice in feeding, management, and housing
of sheep.

164. HorsE ProODUCTION  Elective, second semester. Class work,
two hours; laboratory, three hours. Three semester credits. Prerequi-
sites: An. Husb. 187 and 152. Associate Professor Bell.

This course includes a study of economic methods of growing, handling,
and housing horses for breeding purposes, for work, and for the market.
The laboratory work includes practice in feeding, handling, and housing
horses.-

167. MEeATSs. Elective, both semesters. Class work, one hour; labora-
tory, three hours. Two semester credits. Prerequisites: An. Husb. 137
and 152. Associate Professor Paterson.

This is a course in killing, and in dressing, cutting, and curing meats.

170. TreACHERS’ COURSE IN ANIMAL HUSBANDRY.  Elective, summer
school. Class work, six hours; laboratory, six hours. Four semester
credits. Professor McCampbell.
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This course is planned to give a general review of the live-stock in-
dustry, with the purpose of encouraging a better standard of teaching
animal husbandry in secondary schools. The course includes work in
feeding, breeding, management, and history of the various breeds of
live stock.

FOR GRADUATES AND UNDERGRADUATES

221. GENETICS. Elective, first or second semester; also, summer
school. Class work, three hours. Three semester credits. Prerequi-
sites: Zodl. 105, and Bot. 105. Assistant Professor Ibsen.

This course embraces a general discussion of variation, Mendelian in-
heritance, and related subjects.

223. ANIMAL BREEDING. Elective, second semester. Class work, three
hours. Three semester credits. Prerequisite: An. Husb. 221. Mr. Aubel.

This course embraces a study of the physiology of reproduction; gen-
eral principles of heredity; variation; systems of mating; influence of
pedigrees and herdbook standards; and an analysis of the breeding prac-
tices of leading breeders.

225. ADVANCED GENETICS. Elective, second semester. Class work,
three hours; laboratory, three hours. Four semester credits. Prerequi-
sites: An. Husb. 221. .Assistant Professor Ibsen.

Particular attention is given to the relation of the chromosomes to
heredity. The subject as a whole is studied in greater detail than in
An. Husb. 221.

227. GENETICS SEMINAR. Elective, first and second semester. One
semester credit. (For prerequisites, consult instructors.) Associate Pro-
fessor Parker and Assistant Professor Ibsen.

This course continues through the first and second semesters and
includes the study and criticism of genetic experiments in plants and
animals, the biological and mathematical methods employed, and validity
of conclusions drawn.

229. RESEARCH IN GENETICS Elective, first and second semesters.
Four to ten semester credits. Prerequisite: An. Husb. 225. Assistant
Professor Ibsen.

This course continues through the year and offers opportunity for
individual study of problems in which small mammals are used as the

experimental animals.

231. ADVANCED STUDIES IN PEDIGREES. Elective, second semester.
Class work, one hour; laboratory, six hours. Three semester credits.
Prerequisite: An. Husb. 149. Professor McCampbell.

This course consists of a careful study of the pedigrees and 1;he pre-
potency of individuals representing the more important strains and
families of beef cattle, horses, sheep, and swine.

233. ADVANCED FEEDING. Elective, second semester. Class work,
two hours. Two semester credits. Prerequisite: Ans Husb. 152.
Associate Professor Ferrin.

This course consists of a survey of the experimental feeding of horses,
cattle, sheep, and hogs, together with a study of the fundamental and
practical feeding problems of the various sections of the country. - Em-
phasis is placed upon the results obtained in the experimental investiga-
tion of these problems. :

235. ApvANCED MEeatrs. Elective, second semester. Two to four
semester credits. Prerequisite: An. Husb. 167, Associate Professor

Paterson. . . L
This course includes grading of carcasses, studies in nutritive values

of different grades of meats, factors influencirig the quality of meats,
factors influencing dressing percentage of meat animals, and the identi-
fication of meats from different animals.
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237. THE WooL INDUSTRY. Elective, second semester. Class work,
two hours; laboratory, three hours. Three semester credits. Prereg-
uisite: An. Husb. 161. Associate Professor Paterson. ’

This course includes a study of the supply of wool and the demand
for it, and the method of producing, marketing, storing, grading, and
manufacturing wool.

239. SYSTEMS OF LIVE-STCCK PRODUCTION. Elective, second semester.
Class work, three hours. Three semester credits. Prerequisites: An.
Husb. 155, 158, 161, and 164. Professor McCampbell.

This course includes a study of the relation of live-stock production to
agriculture. It also includes a study of management, climate, soil, topog-
raphy, location of markets, land, labor, capital, and managing ability
as factors influencing the choice and adaptation of systems of production.

241. LIVE-STOCK MARKETING. Elective, second semester. Class work,
two hours. Two semester credits. Prerequisites: An. Husb. 155, 158,
161, and 164. Professor McCampbell and Assistant Professor Win-
chester.

This course includes a study of the art of marketing live stock and
live-stock products; freight and insurance rates in transit, liability of
carrier and shipper, terminal charge, etc.; commissions for sale of
storage; the relation of market prices of grain and hay to contemporary
values of live-stock meat.

243. ANIMAL HUSBANDRY SEMINAR. Elective, second semester. Class
work, two hours. Two semester credits. Prerequisite: An. Husb. 152.
Professor McCampbell and Assistant Professor Winchester.

FOR GRADUATES

301. RESEARCH IN ANIMAL HUSBANDRY. Elective, first and second
semesters. Prerequisites: An. Husb. 155, 158, 161, and 164. Six to
sixteen semester credits. Professor McCampbell.

Students are assigned special problems for investigation.

Dairy Husbandry

Professor FITCH Instructor ATRESON
Asgistant Professor CAVE Assistant HUFFMAN
Assistant Professor OLSON

The College dairy farm, including the building and yards, consists of
160 acres of medium upland.. This land is used for growing corn,
alfalfa, and other crops, such as cowpeas, field peas, and sorghum, and
for the pasture of the dairy herd.

The barn is built on the most approved model for the housing of
dairy cattle, and is light, well-ventilated, and sanitary, with stalls for
110 cows. Four silos of modern type, feed rooms, a milk room, and a
laboratory, exist in connection with the barn. Each of these illustrates
some especially desirable feature in dairy building construction.

The dairy herd consists of excellent types of the four dairy breeds:
Jersey, Guernsey, Ayrshire, and Holstein. These animals are pure bred,
and a number have been entered in the advanced registry of their re-
spective breeds. The excellence of the dairy herd is shown by the yearly
records of the cows in the herd that have been officially tested. The
average for the Guernseys is 8,717 pounds of milk and 425 pounds of
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butterfat; for the Ayrshires, 11,805 pounds of milk and 454 pounds ef
butterfat; for the Holsteins, 14,777 ppunds of milk and 491 pounds: of
butterfat, and for the Jerseys, 9,176 pounds of milk and 484 pounds of
butterfat. Maid Henry, a thirteen-year-old Holstein, produced 19,000
pounds of milk, yielding 715 pounds of butterfat in one year. Canary
Bell, an Ayrshire, produced in one year 19,863 pounds of milk, contain-
ing 744 pounds of butterfat, which is equivalent to 930 pounds of average
butter, 80 per cent fat. This is the highest record ever made in Kansas.
Melrose Canary Bell, a daughter of Canary Bell, was the highest tested
junior two-year-old for the Ayrshire breed in 1917. Canary Bell was the
highest tested mature Agyrshire in the United States during 1918.
Bangora’s Melrose was the highest tested senior three-year-old for the
same year, with 14,515 pounds of milk and 568 pounds of butterfat.
Owl’s Design is the highest record Jersey in the State with her record
of 14,606 pounds of milk and 650 pounds of butterfat.

In the National Dairy Judging contests, the students specializing in
dairying from the Kansas State Agricultural College have always been
placed high. In 1919 the team from this institution won first place in
this contest, in competition with judging teams from fifteen other agri-
cultural colleges.

The dairy building houses the creamery, the cheese rooms, the class-
rooms, and the offices, and the necessary laboratories for testing and
hand-separator work. Refrigeration is secured from a refrigerating
machine and ice plant installed in the building. These facilities of barn,
herd, and laboratories are in constant use by the students of dairying.
The instruction in dairy husbandry includes the study of the selection
and breeding of dairy animals, the production of milk, its manufacture
into butter, cheese, and other dairy products, or its sale on the market.

COURSES IN DAIRY HUSBANDRY

FOR UNDERGRADUATES

101.  ELEMENTS OF DAIRYING Freshman year, second semester. Class
work, two hours; laboratory, three hours. Three semester credits. Pro-
fessor Fitch, Assistant Professor Olson, Mr. Atkeson and Mr. Huffman.

This is a general course in dairying, dealing with the secretion, com-
position and properties of milk, with the factors influencing the quantity
and quality of milk, and with care of milk and cream on the farm.
It includes a study of the different methods of creaming, the construction
and operation of farm separators, the principles and application of the
Babcock test, the use of the lactometer, and butter making on the farm.
Lectures, supplemented by text, Stocking’s Manual of Milk Products.

Laboratory.—Practice is given in operating the Babcock test and lac-
tometer, separation of milk, and farm butter making.

102. TypPES AND CLASSES OF LIvE SToCK (VET). Sophomore year, first
semester. Class work, one hour; laboratory, six hours. Three semester
credits. Assistant Professor Cave.

One-fourth of ‘this course, which is described more fully under the
Department of Animal Husbandry, is given by members of the Depart-
ment of Dairy Husbandry, and comprises the judging and scoring of
dairy cattle.

104. DAIRY JUDGING. Freshman year, first and second semesters.
Laboratory, three hours. One semester credit. Assistant Professor
Cave, Mr. Atkeson, and Mr. Huffman.
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This course calls for the judging of dairy stock from the standpoint
of economical production and breed type. Score cards are used for the
purpose of training the student to become accurate, thorough and system-
atic in the selection of animals as representatives of breeds or for breed-
ing purposes. No textbook is required. Types and Breeds of Farm Ami-
mti_ls, by C. S. Plumb, and Breeder’s Association literature are used as
references.

106. DaAIRY INSPECTION I. Elective, second semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisites:
Bact. 106, Chem. 254, and Dairy Husb. 101. Assistant Professor Olson.

Advanced work is given in the testing of dairy products, including
testing for adulterations. Practice is given in the use of score cards for
inspecting and grading milk depots, dairy farms, and creameries. The
course is designed to give training in the duties of a city, state, or gov-
ernment inspector or commissioner. State and city ordinances govern-
ing the handling and public sale of dairy products are outlined. Text:
Farrington and Woll’s Testing Milk and Its Products.

108. MiLK PropucTION. Elective, second semester. Class work, three
hours. Three semester credits. Prerequisites: Dairy Husb. 101 and
An. Husb. 152. Professor Fitch.

This course deals with the economical production of milk and with
the most approved method of handling the dairy herd, also the construc-
tion of dairy barns and buildings, and other subjects which relate to the
dairy farmer. :

110. BUTTER MAKING AND CREAMERY MANAGEMENT. Elective, first
semester. Class work, two hours; laboratory, three hours. Three semes-
ter credits. Prerequisites: Dairy Husb. 101 and Bact. 211. . Assistant
Professor Olson.

- This course comprises a study of the principles of creamery butter
making, the construction and care of creameries and their appliances,
methods of sampling and grading cream, pasteurization, starter making,
cgeam ripening, and creamery accounting. Text: Guthrie’s The Book of

utter.

Laboratory.—Practice is given in the sampling and grading of milk
and cream; in separating and ripening cream; in the preparation and
use of the starter in pasteurized and in raw cream; in churning; in
working, washing, salting, and packing butter; and in keeping complete
records of each operation. The work also includes the making of salt,
fat, and moisture determinations of the finished product, and judging
and scoring butter.

112. HoME DAIRYING. Elective, last half of second semester. Class
work, two hours; laboratory, three hours. One and one-half semester
credits. Assistant Professor Cave.

This course includes a study of the composition of milk, Babcock.test-
ing, separation of milk, cream ripening, and farm butter making; also a
brief study of the breeds of dairy cattle. It is given with the elective
course, Poult. Husb. 102, which is offered the first half of the second
semester.

114. CHEESE AND ICE-CREAM MAKING. Elective, second semester.
Class work, two hours; laboratory, three hours. Three semester credits.
Prerequisites: Chem. 254, Bact. 211, and Dairy Husb. 101. Assistant
Professor Olson.

This course includes the making of cheese on the farm for home use
and for sale, and the commercial manufacture of Cheddar cheese, com-
prising each detail from the receipt of the milk to the marketing of the
finished product. The cheese work is given the first half of the semester;
the manufacture and handling of ice cream and ices for the retail and
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wholesale trade in the second half. Text: Van Slyke-Publow’s The
Science and Practice of Cheese Making.

Laboratory.—Practice is given in making ®heese under farm condi-
tions and on a commercial scale. Records are kept of the different opera-
tions and their influence upon the finished product is noted. Exercises
are given in testing, judging and scoring cheese. The latter half of the
semester is devoted to the making of ice cream and ices. .

116. MARKET MiLK. Elective, first semester. Lecture, one hour;
laboratory, three hours. Two semester credits. Prerequisites: Dairy
Husb. 101 and Bact. 211. Assistant Professor Olson.

This course includes a study of the classes of market milk (certified,
inspected and pasteurized, also other classifications), equipment and
methods for clean milk production, and the relation of clean milk to pro-
ducer, dealer, and consumer. Also systems of milk inspection; score cards,
and milk and eream contests. Lectures are also given on milk plants,
including their methods and equipment, such as receiving, storing, sepa-
rating, removing sediment, pasteurization, bottling and capping, cleaning
and sterilizing bottles and cans, the use of homogenizer and emulser and
practical laboratory methods of examining milk.

Laboratory.—The work includes actual practice in all the steps in the
production of market milk and cream in the College milk plant.

118. DaIry INspEcTiON II. Senior year, second semester. Labora-
tory, three hours. One semester credit. Assistant Professor Olson.

This course comprises the testing of dairy products, the inspection and
scoring of dairies and milk depots, and the testing for adulterants in
dairy products. Text: Farrington and Woll’s Testing Milk and Its
Products.

120. ApvaNcCED DAIRY JUDGING. Elective, second semester. Labora-
tory, three hours. One semester credit. Assistant Professor Cave.

This course is a continuation of Dairy Husb. 104. Visits are made
to the best farms in the State and students are given an opportunity to
judge and to handle stock kept by the most successful breeders.

FOR GRADUATES AND UNDERGRADUATES

202. DaIRy SEMINAR. Elective, second semester. Class work, one
hour. One semester credit. Prerequisites: Dairy Husb. 101, 106, and
108. Professor Fitch.

This course includes a study and review of dairy periodicals and ex-
periment station bulletins, books and others dairy literature.

203. DAIRY HERD MANAGEMENT. Elective, second semester, senior
year. Class work, one hour; laboratory, three hours. Two semester
credits. Prerequisite: Dairy Husb. 108. Professor Fitch and Assistant
Professor Cave. :

This course is an advanced course in the feeding and management of
the dairy herd. It takes up the study of pedigrees, feeding and manage-
ment of advanced registry cows, the fitting of animals for show and sale,
and other subjects pertaining to the management of dairy herds.

Reference Texts: Larson and Putney’s Dairy Coattle Feeding and
Management, and Eckles’ Dairy Cattle and Milk Production.

FOR GRADUATES

301. DAIRY RESEARCH  Elective, both semesters. By appointment.
Three semester credits. Prerequisites: Dairy Husb. 108 and 110. Pro-
fessor Fitch.

This course gives credit on special problems assigned to students.
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General Agriculture

Dean FARRELL

FOR UNDERGRADUATES

101. AGRICULTURAL LECTURES. Freshman year, first semester. Lec-
tures, one hour a week. Required of all freshmén in agriculture. Deans
of the Divisions of Agriculture, Veterinary Medicine, Extension, and
the Summer School, and heads of departments in the Agricultural Ex-
periment Station.

These lectures are designed to inform freshmen regarding the pros-
pective opportunities for those who prepare themselves for service in the
various fields 6of work open to agricultural students, and regarding the
requirements for success in those fields.

FOR GRADUATES AND UNDERGRADUATES

201. AGRICULTURAL RELATIONSHIPS. Senior year, second semester.
Class work, one hour. One semester credit. Required of all seniors in
agriculture, and open to them and to graduates only. Dean Farrell.

This course is designed for agricultural students who are about to
enter upon their life work. It is given for the purpose of directing the
attention of these students to their duties, responsibilities, and oppor-
tunities for service as citizens of the agricultural community and as
specialists in various phases of agricultural activity. It consists of lec-
tures and discussions relating to the broad, fundamental relationships
of individual farmers and other agricultural people with each other, and
of the agricultural community with other communities. The course
places special emphasis in this connection on the responsibilities, obliga-
tions, and opportunities of agricultural graduates as American citizens.

Horticulture
Professor DICKENS Instruector. —————
Professor AHEARN Assistant VIRTANEN

Instructor PICKETT

A wealth of illustrative material for classes in all horticultural sub-
jects is found in the large collection of species growing upon the College
eampus, in the orchard plantations, and in the greenhouses.

The horticultural grounds consist of eighty acres of land devoted ex-
elusively to horticultural and forestry work in gardens, nurseries, or-
chards, and vineyards. A new small-fruit plantation is being developed,
.in which will be planted all standard varieties of small fruits. A full
equipment of garden tools, spraying machinery and accessories, pruning
tools, and special apparatus for floriculture is available at all times for
the use of students. The College grounds furnish one of the finest and
most complete laboratories in the State for the study .of landscape
gardening.

The instruction in the Department of Horticulture covers fruit judg-
ing, plant propagation, pomology, gardening, small fruits, spraying,
orcharding, greenhouse problems, and the various branches of landscape
gardening.
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COURSES IN HORTICULTURE
FOR UNDERGRADUATES

101. PLANT PROPAGATION. Freshman year, second semester and sum-
mer school. Class work, two hours; laboratory, three hours. Three
semester credits. Prerequisite: Bot. 101. Mr. Pickett.

This course includes a discussion of natural and culturi]l methods of
propagation; seeds, seed testing, and seed growing; the treatment re-
quired for different kinds of seeds, the production of seedlings for stock;
grafting, budding, layering; the making of cuttings, and the special
requirements for propagating commercial fruits and ornamental plants.
The work is given by means of lectures and assigned readings.

Laboratory.—Practical work is given in the preparation of seeds and
in seed testing; in the preparation of seed beds, and in the use of seeding
machinery; in transplanting, grafting, budding, and in general nursery
practice. :

104. SysTEMATIC PomoroGgy Elective, first semester. Class work,
one hour; laboratory, six hours. Three semester credits. ‘Professor
Ahearn.

This course comprises exercises in identification and description of the
different types of fruits, such as grapes, peaches, apples, pears, and citrus
fruits. An intercollegiate exchange of fruit makes possible a valuable
study of the effect of climatic conditions upon variety and character-
istics. Work is also done in the selection, preparation, and judging of
fruits for exhibits. Text: Waugh’s Systematic Pomology.

107. ORCHARDING. Sophomore year, second semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisite:
Hort. 101. Professor Ahearn and Mr. Pickett.

This course includes studies of the conditions necessary for success
with orchards, including location, improvement of soil, application of fer-
tilizers and cultural methods, and pruning. Spraying and pruning prac-
tice are given in the laboratory.

Laboratory.—In the laboratory a study is made in laying out planta-
tions and orchards. Various systems of setting, topography of various
localities, adaptability of level and hilly sections, methods of setting,
pruning for setting, work in orchards with trees of various species and
varying ages and a study and observation of cover crops, methods of
cropping and general orchard practices up to bearing age are given con-
sideration. ‘

110. SMmALL FruitS. Elective, second semester. Class work, two
hours. Two semester credits. Prerequisite: Hort. 101. Professor
Ahearn.

The small fruits of commercial importance are considered with refer-
ence to their requirements as to soil, fertilizers, cultivation, and protec-
tion. The management of small areas designed to furnish a supply of
fruits for home use, and the handling of commercial plantations, are con-
sidered.

113. FarM FoORESTRY. Elective, first semester. Class work, three
hours; laboratory, three hours. Four semester credits. Professor
Dickens. ]

This course consists of a study of the needs of Kansas farms for
windbreaks and wood lots for post and fuel production; also a study of
forest conservation and methods of handling timber. The growing of
trees in locations better suited for timber than for other crops is con-
sidered; also the composition of windbreaks and their value as a protec-
tion to home orchards and fields.
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Laboratory.—Laboratory work includes identification of species, meth-
ods of forming windbreaks, and nursery work in transplanting trees
of various sizes and a determination of the rate of growth of trees under
various conditions.

116. DENDROLOGY. Elective, second semester. Class work, one hour;
laboratory, six hours. Three semester credits. Professor Ahearn.

In this course a study is made of the classification and identification
of forest trees, including a study of forest ecology and taxonomy; of the
classification of commercial species; the relative importance of timber
species; and the life history and requirements of trees.

Laboratory.—The laboratory work consists of studies in the Cc;llege
arboretum and excursions to near-by wood lots. The student is given an
%pportunity to become acquainted with trees that succeed well in this

tate.

119. SiLvicUuLTURE. Elective, second semester. Class work, two hours;
field work, three hours. Three semester credits. Prerequisite: Hort.
113 or 116. Professor Dickens. ’

The business of tree growing for timber and economic purposes is
studied. Requirements of species, their range and requirements as to
soils, climate and the various factors that determine their reproduction
and rate of growth are discussed. Protection of forests from fire and
insects and the application of various systems of silviculture are given
consideration.

122. GARDENING Sophomore year, second semester. Class work,
three hours. Three semester credits. Professor Ahearn. :

It is the purpose of this course in gardening to give young women a
working knowledge of and a close acquaintance with the garden as it
concerns the home. The first part of the course is concerned with the
principles of plant growth, the relation of soils to plants, and the methods
necessary for successful work in kitchen gardening, flower beds, window
gardening, the requirements of plants in regard to watering, tempera-
tures, hotbeds and the first principles of floriculture.

In the latter part of the course the young women are introduced to
the principles of landscape gardening, with particular reference to the
problems of home plantings. In conjunction with the lectures, each
member of the class is required to prepare plans for town home, farm
home and country place, and the classes are required to do group work
that will give them an insight into the needs of school grounds. Play-
grounds, public parks, and cemeteries are considered and are given a
considerable amount of time.

Particular emphasis is placed upon acquaintance with materials that
are used for garden purposes. The College campus, gardens, and green-
houses -furnish a wealth of material that is best adapted to garden prob-
lems and landscape composition. )

125. LANDSCAPE GARDENING I. Elective, second semester and sum-
mer school. Class work, two hours; laboratory, six hours. Four semes-
ter credits. Professor Ahearn.

This course is designed for the individual needs of students and
for those who expect to take advanced work in landscape art. The
principles . of landscape gardening are studied and civiec improvement
fvroblems discussed, special attention being given to rural and city prob-
ems. . .

Laboratory.—The laboratory consists of field trips and work in fields,
in excavation and leveling. Students are instructed in the delineation
of landscape plans with special reference to home and city planning.
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128. GREENHOUSE CONSTRUCTION AND MANAGEMENT. Elective, first
sAelrlnester. Class work, three hours. Three semester credits. Professor

earn.

This course consists of work covering the more important points of
greenhouse construction and the proper methods of conducting the green-
house business. Not only is this subject treated from the commercial
standpoint, but the management of private conservatories is also care-
fully studied.

131. ScHOOL GARDENING. Elective, second semester and summer
school. Class work, two hours; laboratory, three hours. Three semester
credits. Mr. .

The object of this course is to give teachers a knowledge of the prin-
ciples which underlie success in gardening and the adaptation of small
areas to the production of vegetables and flowers. The subjects of soil
preparation, seed selection, fertilizers, hotbeds, plant manipulation, and
the planning of the garden are given special consideration. Opportunity
is given for teachers to become familiar with general garden methods
and the use and manipulation of garden tools, including seeders, weeders,
and wheel hoes. Allotments of ground areas required for different crops,
the length of time required to mature various vegetable and flower crops,
the adaptation of these to country and city schools, and suggestions for
marketing, are among the subjects considered.

FOR GRADUATES AND UNDERGRADUATES

201. PracTicAL Pomorogy. Elective, first semester. Class work, two
hours; laboratory, three hours. Three semester credits. Prerequisite:
Hort. 104. Professor Ahearn.

The class work is given by means of lectures, and includes practical
information on harvesting, grading, packing, storage, marketing, and
the use of fruit by-products.

Laboratory.—The laboratory work consists of field work in the harvest-
ing, grading, and packing of fruits. Several types of mechanical graders
are used for demonstrations. Intensive work is given in packing of the
various types in boxes and barrels. A thorough study is made of storage
practice. Practice in pruning work is also given.

204. ORCHARD MANAGEMENT. Elective, second semester. Class work,
three hours; laboratory, three hours. Four semester credits. Professor
Dickens and Mr. Pickett.

The class work includes studies of the following factors that are of
vital importance to fruit growers: Location, soil improvement, cultural
methods, pruning, capital and equipment for handling orchards, and
crop disposition. !

Laboratory —This course offers practice in establishing young or-
chards, spraying (orchard work), pollination studies, thinning of fruit,
summer pruning, and problems in orchard management.

207. SPRAYING. Elective, first semester. Class work, two hours.
Two semester credits.  Prerequisite: Chem. 102. Mr. Pickett.

The class work consists of lectures on spraying machinery, accessories,
and the principal materials used as insecticides and fungicides.

Laboratory.—The laboratory work offers exercise in the preparation
and testing of spray materials. Special study is given to the construc-
tion of the various types of spray machinery. Nozzles and spray guns
are carefully tested.

210. MARKET GARDENING. Elective, second semester. Class work, two
hours; laboratory, three hours. Three semester credits. Professor
Ahearn. .
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This course is made as practical as possible. In the classroom the lec-
ture work is reinforced with problems cencerning the business end of
market gardening. The students are required to prepare seed orders
and estimate the cost per acre of growing varicus garden crops. Par-
ticular stress is laid upon the harvesting, storing, and marketing of
vegetables.

Laboratory —The laboratory work is given in the College gardens.
Each student is assigned a plot of ground to plant and care for during
the semester. Careful records are kept of cultural operations and the
yields. Disease and insect control are studied in a practical way.

222. HISTORY AND LITERATURE OF LANDSCAPE GARDENING. Elective,
first semester. Class work, two hours. Two semester credits. Mr.

This course consists of a study of the history and literature of land-
scape gardening with special reference to the early influences as they
govern modern design.

225. PLANT MATERIALS IN LANDSCAPE GARDENING. Elective, second
semester. Class work, two hours; laboratory, three hours. Three se-
mester credits. Prerequisite: Hort. 101. Professor Ahearn.

A thorough study is made of the hardiness, form, color, habits, and
adaptations of trees, both deciduous and evergreen, shrubs, hardy per-
ennials, biennials, and annuals with a view to giving the student a work-
ing knowledge of the materials essential to formulate a working land-
scape plan.

233. TrREE SURGERY. Elective, second semester. Class work, one hour;
laboratory, three hours. Two semester credits. Prerequisite: Bot. 208.
Mr. 3 . )
This course consists of a study and practice of the most approved
methods of caring Tor ornamental trees and the technical details of
planting, pruning and spraying, bolting, chaining, and cavity work.
Shade tree legislation and the duties of shade-tree commissions and tree
wardens are discussed.

FOR GRADUATES.

301. LANDSCAPE GARDENING II. Elective, second semester. Labora-
tory, nine hours. Three semester credits. Professor Ahearn.

A study is made of the more advanced problems of designing and re-
construction from topographic and transit surveys as offered .by large
areas of parks, playgrounds, and country estates. :

803. THE THEORY AND ESTHETICS OF LANDSCAPE GARDENING. Elec-
tive, first semester. - Class work, two hours; laboratory, three hours.
Three semester credits. Prerequisite: Hort. 222. Professor Ahearn.

A careful study is made of the underlying principles of landscape art
and design. This course is primarily intended for students who wish to
Specialize in landsecape work, but will be of interest to all those who
intend to teach.

306. City aAND TownN PLANTING. Elective, second semester. Class
work, one hour; laboratory, six hours. Three semester credits. Pro-
fessor Ahearn.

This course has to do with laying out parks, boulevards streets, etc.,
and with special studies in civic improvement. A special study is also
made of cities and towns located in different parts of the world.

309. OrcHArRD EcoNomics. Credit determined by instructor. Pro-
fessor Dickens.

An opportunity is given the students in this course to do research
work in the cost of production and distribution, including storage, methods
of packing, and transportation. The course is elastic and may extend
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over the full year with its crops. Some traveling expenses incident to
visiting various sections of the State in investigating storage and markets
may be required.

312, MARKET GARDENING PROBLEMS. Credit determined by instructor.
Professor Ahearn.

This course includes a study of the important methods of production
of standard vegetables of both garden and greenhouse. Special atten-
tion is given to the problems of marketing, including organization and
formation of first-hand markets in cities by express and parcel post ship-
ments and the possibilities of improving storage and shipping facllltles
in order to prolong the period of salable condition.

315. PoMOLOGICAL RESEARCH WORK. Credit determined by instructor.
Professor Ahearn.

Graduate students will be permitted to select any special problem that
will have a direct bearing on promotion of the fruit industry. Fruit-bud
formation, soil adaptation of varieties, and the effect of fertilizers are a
few of the problems that offer splendid opportunities for graduate study.

318. FORCING FLOWERS AND VEGETABLES. Credit determined by in-
structor. Professor Ahearn.

The propagation and cultural methods, soil studies, ventilation, heat-
ing, watering, and control of greenhouse pests are among the problems
studied.

Milling Industry

Professor FirTz
Assistant Professor DUNTON
Miller OAKES

The Department of Milling Industry was established primarily to
undertake investigations in the handling, marketing and milling of wheat.
Every student of agriculture should have some knowledge of this subject,
and also of the handling of grain products other than those obtained
from wheat. A full and complete knowledge of the needs of grain grow-
ing as an industry must necessarily include the utilization of grain in
the manufacture of food, together with the natural by-products resulting
therefrom.

The department has a well-equipped plant, consisting of six double-
stand 7”7 x14” rolls, with necessary cleaning machinery and dust col-
lectors, sifters, and purifiers. The results secured here are comparable
with those from a regular commercial mill. A baking laboratory equipped
with proofing closet, dough mixer, and electric ovens is open for student
use, as is also a laboratory for chemical tests on wheat and flour.

COURSES IN MILLING INDUSTRY
FOR UNDERGRADUATES

101. PrINCIPLES OF MILLING. Sophomore year and elective, second
semester. Laboratory, three hours. One semester credit. Miller Oakes.

This course includes a study of the theory and practice of milling with
‘demonstrations on a small experimental mill.

102. GRAIN MARXETING. Junior year and elective, first semester.
Class work, three hours. Three semester credits. Prerequisite: Agron.
101. Professor Fitz.
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This course includes a study of methods of handling, storing, market-
ing and grading of grain; the history of the origin and development of
grain inspection and grades; a study of commercial grain grades and
government standards; the classification and organization of inspection
systems; the organization and functions of grain exchanges or boards of
trade; and principal grain markets, with receipts, shipments, and con
sumption. .

103. GraIN PropucTs. Junior year and elective, second semester.
Class work, two hours. Two semester credits. Prerequisite: Mill. Ind.
102. Professor Fitz.

A brief study of the methods of manufacturing food products from
eereals, with the resulting by-products, and a comparison of composition
and feeding value of these by-products are included in this course.

109. MriLLING PrAcTICE I. Junior year and elective, second semester.
Class work, one hour; laboratory, six hours. Three semester eredits.
Prerequisite: Mill. Ind. 101. Miller Oakes.

This course consists of practice in the art of milling, with demonstra-
tions on a model mill.

110. MriLriNg PRACTICE II. Senior year and elective, second semester.
Laboratory, six hours. Two semester credits. Prerequisite: Mill. Ind.
109. Miller Oakes. , N : ‘

This course is a continuation of Milling Practice I.

FOR GRADUATES AND UNDERGRADUATES

203. WHEAT AND FLOUR TESTING. Senior year and elective, first se-
mester. Class work, one hour; laboratory, nine hours. Four semester
eredits. Prerequisites: Mill. Ind. 103, Chem. 120, 150 and 260. As-
sistant Professor Dunton. :

This course includes special quantitative tests applied to cereals and
their by-products; methods of analysis and interpretation of results.

204. EXPERIMENTAL BAKING A. Senior year and elective, second se-
mester. Laboratory, six hours. Two semester credits. Prerequisite:
Mill. Ind. 203. Assistant Professor Dunton.

This course includes practice in baking tests; comparison of methods,
formulas, and flour; and interpretation of results.

205. EXPERIMENTAL BAKING H. Elective, second semester. Labora-
tory, six hours. Two semester credits. Prerequisite: Food and Nut. 106.
Assistant Professor Dunton.

This course includes demonstration in milling and practice in bread
making; comparison of methods, yeasts and flours, and a study of the
more important conditions which influence the quality of bread.

Poultry Husbandry

Professor LIPPINCOTT
Assistant Professor Fox
Superintendent MUGGLESTONE
The poultry plant, occupying twelve acres and situated just north of
the northeast corner of the College campus, is devoted to the breeding and
rearing of the stock used for class work. It is equipped with various
types of houses, runs, incubators, and brooders, and with flocks of the
Teading breeds of fowls. .
There is in the government and state experiment stations and in
sehools and collegés an increasing demand for men with experience and

6—Agr. Col.—2702.
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systematic training in handling poultry. There is likewise a growing de-
mand for men to enter poultry-packing houses and for men capable of
managing poultry-farming enterprises of considerable proportions.

COURSES IN POULTRY HUSBANDRY
FOR UNDERGRADUATES

101. FArM PouLTRY PRODUCTION. Sophomore year, both semesters
and summer school. Class work, one hour; laboratory, three hours. Two
semester credits. Professor Llppmcott and Assistant Professor Fox.

This course takes up the problems of poultry management on the gen-
eral farm. The subjects of feeding, housing, breeding, mcubatlon, brood-
ing, and preparing poultry for market are studied.

102. HoME POULTRYING. Elective, second semester. Class work, three
hours for the first half of the semester. One and one-half semester
credits. Professor Lippincott and Assistant Professor Fox.

This ¢ourse takes up the problems of poultry management for egg and
meat production. The subjects of feeding, breeding, housing, incuba-
tion, brooding, and preparing poultry for market are studied. It is given
with the elective course, Dairy Husb. 112, the second half of the semester.

104. PracrICE IN POULTRY FEEDING. Elective, first semester. Three

times a day, seven days a week, for a period of six weeks, at hours out-
side of the regular schedule. One semester credit. Prerequisite: Poult.
Husb. 101. Assistant Professor Fox.
" This course consists of the actual care of a flock of fowls by the stu-
dent under the supervision of an instructor. Careful records are kept of
the feeds consumed and the eggs produced. A financial statement is re-
quired at the end of the feeding period.

105. PRACTICE IN' INCUBATION. ZElective, second semester and sum-
mer school. Three times a day, seven days a week, for a period of not less
than four weeks at hours outside of regular schedule. One to two semes-
ter credits. Prerequisite: Poult. Husb. 101. Assistant Professor Fox.

This course consists of the care of an incubator by the student through
the incubation period, testing the eggs and bringing off the hatch. Care-
ful records of fertility, cost of incubation, and varying temperature,
moisture, and ventilation conditions are kept For one. credit one suc-
cessful hatch must be brought off in either a hot-air or hot-water
incubator; for further credit other types must be operated. Students
specializing in poultry husbandry must take two credits. :

107. PRACTICE IN BROODING. Elective, second semester and summer
school. Three times a day, seven days a week, for a period of not less
than four weeks, at hours outside the regular schedule. One to three
semester credits. Prerequisite: Poult. Husb. 101. Assistant Professor
Fox.

In this course each student handles a flock of chicks. He has the entire
¢are- of brooding and feeding them during the most critical weeks. A
report of cost of fuel and feed, of gains in weight and of mortality is
requiréd. This course must be preceded or accompanied by practice in
incubation. For one credit; a group of at least fifty chicks must be
successfully brooded for four weeks, in any one of the several types of
brooders. For further credits, broods must be handled successfully in
two other types of brooders for at least six weeks. Students specializing
in poultry husbandry must take three credits.

108. PRACTICE IN MILK FEEDING. Elective, first semester. Twice a
day, seven days a week, for a perlod of six weeks, at hours outside the
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regular schedule. One semester credit. Prerequisite: Poult. Husb. 101.
Assistant Professor Fox.

This course consists of milk feeding poultry confined in crates. The
time is divided into periods of two weeks, so that the student will have
an opportunity to fatten three lots of chickens. A financial statement
is required. ‘

110. PourTrRY BrREEDS AND TyPES Elective, first semester and sum-
mer school. Class work, one hour; laboratory, three hours. Tweoc semes-
ter credits. Assistant Professor Fox.

In this course a historical study is made of the various breeds com-
monly found on the Kansas farm. Particular attention is paid to tracing
the evolution of the present types. The laboratory is given over
largely to judging the different breeds and varieties, both by score card
and by comparison. .

111. ADVANCED PouULTRY JUDGING. Elective, second semester. Labo-
ratory, three hours. One semester credit. Prerequisite: Poult. Husb.
%10. Offered alternate years; given in 1920-21. Assistant Professor

0x. .

This course is a continuation of Poult. Husb. 110. It gives further
practice in judging the more common varieties, and takes up some of
the rarer breeds.

112. MARXET PoULTRY. Elective, first semester and summer school.
Class work, one hour; laboratory, three to six hours. Two to three semes-
ter credits.” Prerequisite: Poult. Husb. 101. Assistant Professor Fox.

In this course the lectures cover the methods of handling market
poultry, alive and dressed. For three hours of laboratory work, practice
is given in candling and grading eggs, caponizing, killing, cooling, grad-
ing and packing poultry for market. When six hours of laboratory work
is taken, the student will also feed three lots of chickens for a period of
two weeks. :

. FOR GRADUATES AND UNDERGRADUATES

' 202. PoULTRY BREEDING. Elective, second semester. Conferences and
laboratory, six hours. Two semester credits. Prerequisite: An. Husb.
112. Professor Lippincott. .

The experimental work on inheritance in poultry is reviewed by means
of assigned readings and laboratory experiments.

PouLTtRY FARM MANAGEMENT. See Ag. Ec. 206.
PoULTRY BACTERIOLOGY. See Bact. 216.
PoULTRY ANATOMY. See Anat. 210.

204. COMPARATIVE ANATOMY OF DOMESTIC BirDs. Elective, second
semester. Offered alternate years; given in 1920-21. Class work, one
hour; laboratory, six hours. Three semester credits. Prerequisite:
Zodl. 117. Professor Lippincott.

This course is designed particularly for those intending to teach, or
carry on research in, poultry husbandry, or who are particularly in-
terested in bird study. The various structures of domestic birds are dis-
cussed in the lectures, in their relation to the same structure in wild
forms, and in a limited measure to other vertebrates, as well as from a
development standpoint. . .

The laboratory work is given over to the dissection and the first-hand
comparison of the structures of the several species of domestic birds com-
mon in the Central West.

205. PouLTRY RESEARCH. Elective, both semesters and summer school.
Credit as arranged. Prerequisites: Poult. Husb. 101, 104, 105, and 107,
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and such other courses as the problem undertaken may require. Profes-
sor Lippincott, and Assistant Professor Fox.

In this course the student pursues a definite investigation concerning
some phase of poultry work. Arrangements must be made to continue
this work through more than one semester when the problem attacked
cannot be solved within the limits of a single semester.

Agriculture in the Summer School

During recent years the greatest hindrance to the general introduc-
tion of agriculture into the high schools and grade schools of the State
has been the lack of properly prepared teachers. The recent Federal
Smith-Hughes act and its acceptance by the State of Kansas will within
a few years lead to a large demand for teachers of vocational agricul-
ture in Kansas high schools. The World War has both increased the
demand for teachers of agriculture and demonstrated the necessity of
the introduction of vocational agriculture into the high schools. The
Agricultural College stands ready to aid teachers of the State, young
women as well as young men, in their preparation to meet these demands,
and the Summer School offers to active teachers an exceptional oppor-
tunity in this respect. ‘

The work offered in the summer session includes courses in grain
crop production, soils, soil fertility, common-school agriculture, live-stock
judging, principles of feeding, teachers’ course in animal husbandry, ele-
ments of dairying, dairy judging, poultry produection, poultry judging,
practice in incubation and brooding, plant propagatioh, orcharding, school
gardening, and methods of teaching agriculture in high schools. Special
emphasis is laid upon the subject matter and methods adapted to secon-
dary and elementary schools.

Brief information regarding many of these courses in the Summer
School may be found in the department descriptions in this catalogue.
For further information write to the Dean of the Summer School.

Special Courses in Agriculture

The Farmers’ Short Course and the Course in Testing Dairy Products
are grouped with other special courses in another part of the catalogue,
and are there described. They may be found by reference to the gen-
eral index in the back of this book.



Division of Veterinary Medicine
RavpE RALPH DYKSTRA, Dean

The College has one of the best-equipped schools of veterinary medi-
cine in the West. It is rated in class “A” by the United States Depart-
ment of Agriculture, which rating places it among the best in the United
States and Canada. In addition to giving the student the best possible
technical training in veterinary medicine, the course is designed to give
the broad culture necessary for men who are to take their places in
public affairs. Professional men, such as veterinarians, are placed in a
more or less public relation to the communities they serve. They must
have a broad groundwork in cultural and ethical training, which will win
them the confidence and respect of their communities. Success is meas-
ured in something more than dollars and cents, and the man whose view
of life is no broader than his profession adds but little to the world and
its happiness. The training given by the College in veterinary science,
as in its curriculum in agriculture, seeks to emphasize the value of the
man as a man, as much as his value as a specialist.

The Department of Veterinary Medicine gives most of the technical
work in the curriculum in veterinary medicine, a general description of
which_is -given below.- The dm is housed in the Veterinary
‘Building, which was erected at a cost of over_$60,000, and is thoroughly
equipped throughout. It contains modern classrooms, and its laboratories
possess the necessary appliances.for illustrating the Several subjects re-
quired. The mode of instruction is more specifically detailed Jn succeed-
ing sections. :

The policy adhered to in the instruction in all the departments i}t!;@t
the science of veterinary medicine is the foundation, and the art merely
supplementary. A thorough drill is given in the foundation studies, and
later in the curriculum practical application of these is made in actual
field work. This result is a thoroughly scientific veterinary education.

In the arrangement of the schedule of the veterinary curriculum it is
implied that the courses should be followed in regular sequence, as each
year’s work depends upon the work done the previous year. Certain
courses, however, may be selected as electives if a student has the neces-
sary prerequisites. These courses are listed in the list of electives.

THE CURRICULUM IN VETERINARY MEDICINE

- Veterinary medicine has made remarkable advances within recent
years, and is taking its place alongside human medicine as a science. In
truth, medical science and veterinary science are but specialized branches
of the same science, and must be developed together. The modern veter-
inarian takes his place in the community as a professional man of educa-
tion and culture. With the general improvement of the live stock on
the farms, and with the advance of live stock in value, there is constant
increase in the demand for skilled physicians to care for them.

(125)
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The veterinarian, while primarily trained to conserve the health of
farm animals, has a yet larger service to render in preventing diseases
common to both man and beast from being communicated from domestic
animals to man. Moreover, he must see that the animals slaughtered
for meat are healthy and that the products are handled under such
conditions as to render them suitable for human food. The public is
now demanding that milk and other food products be free from contami-
nation and that they be incapable of transmitting dangerous diseases,
like tuberculosis, typhoid fever, scarlet fever, and diphtheria. There is
ample work for all of the thoroughly competent veterinarians that the
colleges of the country will train.

The curriculum in veterinary medicine at the Agricultural College was
established to give the young men of this State an opportunity to pursue
these studies in an agricultural environment, where the facilities offered
by other branches of the College would be at their command. While the
instruction in this curriculum is largely technical, enough subjects of
a general character are included to give a sound education and a broad
outlook. Better to fit the veterinarian to deal wisely with the live-stock
problems which he has to meet, he is required to take the work in live-
stock feeding, breeding and judging, and in milk inspection, zo6logy, and
embryology, in addition to his purely professional work.

The diploma from this school is recognized by the United States De-
partment of Agriculture, by the United States Civil Service Commission,
by the American Veterinary Medical Association, and by the various
examining boards of the several states and territories of America where
it has been presented.

THE CURRICULUM IN ANIMAL HUSBANDRY AND
VETERINARY MEDICINE

The combined curriculum in animal husbandry and veterinary medi-
cine has been outlined 'so that students may receive the degree of
bachelor of science at the end of four years, and the degree of doctor of
veterinary medicine at the end of two years more, thus securing both
degrees in six years.

Curriculum in Veterinary Medicine

The Arabic numeral immediately following the name of a subjec¢t indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recltanon the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the 1aborator5

FRESHMAN
FIRST SEMESTER SECOND SEMESTER

Anatomy I " Anatomy II

Anat. 101 ............ 6(3-9) Anat. 106 ............ 7(8-12)
Histology I . Histology II

Path. 101 ............ 3(1-6) Path. 106 ............ 3(1-6)
Chemistry AV-I Chemistry V-II

Chem. 105 ........... 5(34,2) Chem. 106 ........... 5(3-6)
General Zodlogy Vet. Embryology Vet.

Zo6l. 111 ... 3(2-3) Zodl. 114 ............. 2(1-3)
Military Science I Military Seience II

Mils Tr. 101.......... 1(0-4) Mil. Tr. 102........... 1(0-4)
Physical Education M-I Physical Education M-II ~

Phys. Ed. 103...... ... R(0-2) Phys. Ed. 104......... R(0-2)
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SOPHOMORE
FIRST SEMESTER SECOND SEMESTER
Anatomy III ~Anatomy IV
Anat. 111 .......... .. 5(1-12) Anat, 116 .......... .. 3(1-6)
Comparative Physiology I Comparative Physiology IL
Anat. 121 ... . ... 5(4-3) Anat. 126 ............ 3(2:3)
Medical Botany Pathogenic Bacteriology I
Bot. 126 ............. 2(1-3) Bact. 111 .......... .. 4(2:6)
College Rhetoric I . . Materia Medica I
Engl. 101 ........... . 3(3-0) ’ Surg. 151 ............ 2(2-0)
Types and Classes of Live Stock (Vet ) Principles of Feeding
An. Husb. 134......... 3(1-6) An. Husb. 152......... 3(8-0)
Military Science III Genetics
Mil. Tr. 108........... 1(0-4) An. Husb. 221......... 3(3-0)
Physical Bducation M-III Military Science 1V :
Phys. Ed. 105......... R(0-2) Mil. Tr. 104........... 1(0-4)
Physical Education M-IV '
Phys. Ed. 106........... R(0-2)
JUNIOR
" I"IRST SEMESTER SECOND SEME%TER
Surgery I , Surgery II
Surg. 101 . ............ 3(8-0) Surg. 106 ............ 3(8-0)
Dingnosis ’ Medicine I
Surg. 170 ....... ..., 2(2-0) Surg. 173 ... .. ... 4(4-0)
Materia Medica IT Horseshoeing
Surg. 156 ............ 2{2-0) Surg. 126 ............ 1(1-0)
- Therapeutics
Surg. 166 ............ —0.3) Sugg. 161 ............ 3(3-0)
Pathology I logy II
Path. 201 ............ 5(4-3) E‘m@rﬁ?\goa ............ 6(4-6)
Pathogenic Bacteuology II . Clinies IT \\
Baet. 116 ............ 4(2-6) Surg. 139 = ceeee.. 3(0-9)
Clinics I ~
Surg. 136 ............ 3(0-9)
- SENIOR
FIRST SEMESTER SECOND SEMESTER
Surgery III Surgery IV
Surg. 111 ............ 3(3-0) Surg. 116 ............ 3(3-0)
Medicine II Medicine III
Surg. 176 ... ...l 5(5-0) Surg. 180 ............ 5(5-0)
Pathology III Ophthalmology
Path. 211 ............ 3(2-8) Surg. 183 ............ 1(1-0)
Meat Inspection Operative Surgery .
Path. 216 ............ 2(2-0) Surg. 121 ............ 1(0-3)
Parasitology Jurisprudence
Zodlogy 123 .......... 2(1-3). Anat. 161 .......... .. 1(1-0)
Clinics XTI Obstetrics
Surg. 142 ....... ceee. 4(0-12) Surg. 181 ............ 3(5-0)
Dairy Inspection IL
Dairy Husb. 118....... 1(0-3)
* Clinies IV
Surg. 145 ............ 4(0-12

127
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Curriculum in Animal Husbandry and Veterinary Medicine*

The Arablc numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recltahon the second shows the number of hours a week to be spent at the

laboratory exercise; and the third, where thers is such, indicates the number of hours =
week required for outside work in connection with the laboratory.

FRESHMAN

Freshmax year of the Curriculum in Agriculture

SOPHOMORE

FIrsT SEMESTER
Organic Chemistry’

SECOND SEMESTER
Quantitative Analysis I

Chem. 120 ........... 3(2-2,1) Chem. 150 ............ 2(0-6)
General Zodlogy Pathogenic Bacteriology I
Zo6l. 105 . ... ...l 5(3-6) Bact. 111 ............ 4(2-6)
Anatomy I Anatomy IT :
Anat. 101 ............ 6(8-9) Anat. 106 ....... R 7(3-12)
@Grain Crop Production Forage Crop Production
Agron. 101 ........... 3(2-2,1) Agron. 102 ........:.. 3(2-2,1)
Military Science IXII Agricultural Journalism .
Mil. Tr. 103........... 1({0-4) Ind. Jour. 121......... 1(1-0)
Physical Educatwn M-III Military Science IV
Phys. Ed. 105....... .. R(0-2) Mil. Tr. 104........... 1(0-4)
Physical Education M-IV
Phys. Ed. 106......... R(0-2)
JUNIOR
Fms'r SEMESTER SECOND SEMESTER
Principles of Feeding
Bmbryoloey .. 3(2-3) An. Husb. 152......... 2(8-0)
Anatomy IV
Anatﬂ’;tnfy ........ Voo 5(112) Anat. 116 ......o..... 3(1-6)
o7 Histology II
Histolos *101 oo 3(1-6) Path. 106 . .eevnnnn... 3(1-6)
General Entomology Electivest . ..... ..o ia.. 7
Ent. 101 ............. 3(2-3)
Electivest ................ 3
SENIOR
FIRST SEMESTER SECOND SEMESTER
Genetics Agricultural Relationships
An. Hush. 221......... 3(3-0) Gen. Agric. 201........ 1{1-0)
Comparative Physiology I Soil Fertility .
Anat. 121 ........ ..., 5(4-3) Agron. 132 ........... 3(2-2,1)
Soils Comparative Physiology II
. Agron. 131 .......... . 4(8-3) Anat. 126 ............ 3(2-3)
Agricultural English Materia Medica I
Engl. 187 ............ 3(3-0) Surg. 151 ............ 2(2-0)
Electives 1 Electives . .........iciuann 7
FIFTH YEAR
Junior year of the curriculum in Veterinary Medicine
SIXTH YEAR

Senior year of the curriculum in Veterinary Medicine

* This curriculum is so arranged that students may receive the degree of bachelor of
science (in agriculture) at the end of four years, and the degree of doctor of vetermary
medicine at the end of two more years.

T 8ix semester credit hours of junior electives must be chosen from:the work offered
by the departments of history, economics, education, modern languages, or mathematics.
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Anatomy and Physiology
Professor BURT
Instructor McLrop

This branch of veterinary medicine extends over the freshman and
sophomore years for veterinary students, and one semester is required
in the curriculum in agriculture.

The classroom instruction consists of lectures, quizzes and recitations
and special dissection of the part under discussion, also a study of dis-
sected specimens, various models, and the Azoux model of the horse.
Mounted skeletons and limbs, and loose bones are abundant in the
museum. The horse is taken as a type and the other domestic animals
are compared with the horse. As often as necessary parts of other ani-
mals are dissected to show the differences.

The subjects for dissection are preserved by the injection of a formalin
solution followed by a starch solution colored red, which fills and hardens
within the arteries. Each half of the subject is divided into three parts;
namely, the head and neck, fore limb and thorax, hind limb and posterior
half of body. The students work in pairs, each pair dissecting one part
before passing on to another part. The work is so arranged that bones
are first studied, then the muscles and joints. This is followed by the
dissection of the circulatory and nervous systems. The viscera of certain
regions are studied by the students at work on those respective parts,
1. e, the abdominal organs are studied by the students at work on the
hind limb, ete.

The courses in anatomy require several lecture rooms, which contain
models, skeletons, and bones of all kinds, and a thoroughly sanitary dis-
secting room equipped with all of the latest materials necessary to give
a course in anatomy second to none on the continent.

The equipment for instruction in physiology is ample to give the
student a thoroughly comprehensive course of laboratory study.

In addition to numerous atlases and charts furnished by the College,
the student is required to have Sisson’s Veterinary Anatomy as a text-
book and Sisson’s Dissecting Guide as a laboratory guide.

COURSES IN ANATOMY
FOR UNDERGRADUATES

101. AnaromY I. Freshman year, first semester. Class work, three
hours; laboratory and dissection, nine hours. Six semester credits. Doc-
tors Burt and McLeod. )

This course consists of the osteology, or the study of the bones, and
the dissection of one-third of the horse. The bones of the horse are
studied in detail and a comparison of the bones of other domestic ani-
mals, including man and chicken, is made. Drawings of the bones are
made by the student in order that he may obtain a better mental picture
of their shape and characteristic parts. The bones of the head are
studied separately and collectively. Careful attention is. given to the
sinuses of the head and points of ossification. For convenience the horse
is divided into three regions or parts for dissection; therefore, the one-
third dissected during this semester may be any third of the subject,
depending upon the part upon which the student is working.



130 Kansas State Agricultural College

106. ANaToMY II. Freshman year, second semester. Class work,
three hours; dissection, twelve Lours. Seven semester credits. Pre-
requisite: Anat. 101. Doctors Burt and McLeod.

This course is a continuation of the work begun in Anatomy 101. The
course deals with myology and arthrology. The student is required to
.make a careful dissection of the muscles of the body, learning. their
location, attachments and relations one to another, as well as their re-
lations to other important structures. After the muscles are dissected
and learned the student dissects the ligaments of the various joints.
The student also studies the viscera of the respective parts at the time
of dissection of that part. Check cards and drawings indicating the
different stages of dissection are kept, and the work is checked at fre-
quent intervals.

111. ANaTomy III. Sophomore year, first semester. Class work, one
hour; dissection, twelve hours. Five semester credits. Prerequisite:
Anat. 106. Doctor Burt. .

This course and Anatomy 116 consist of the study of angiology and
neurology and all parts not previously dissected. Having had osteology
and myology, the student is now prepared to get an accurate mental
picture of the distribution, location and relation of the blood vessels and
nerves. As in Anatomy II, the subject is divided into three parts.
During this semester two parts will be dissected, leaving one part for
Anatomy IV. Drawings are required as in Anatomy I

116. ANaTomy IV. Sophomore year, second semester. Class work,
one hour; dissecting, six hours. Three semester credits. Prerequisite:
Anat. 111.

This course is a continuation of Anatomy 111. The student will now
complete-the dissection of every part of the subject, including special
parts, as the foot, brain, eye, etc. In addition to the completion of the
dissection of the horse, a comparative study of the principal structural
differences of the various domestic animals, not studied concurrently
with the previous courses, will now be made.

FOR GRADUATES AND UNDERGRADUATES

201. SpeEcIAL ANATOMY. Elective, first or second semester. Class
work, one hour; dissection, nine hours. Four semester credits. Pre-
requisite: Any of the courses in Anatomy 101, 106, 111, 116, and 131,
or their equivalent. Doctor Burt.

This course is adaptable to the requirements of the line of work in
which the student is specializing. The work consists of the study of any
part of the horse, as the digestive system, the genital system, ete., or
may take up the study of similar parts of the ox, sheep, pig, etc. For
any one so desiring, poultry anatomy may be chosen. )

.COURSES IN PHYSIOLOGY
FOR UNDERGRADUATES

121. COMPARATIVE PHYSIOLOGY I. Sophomore year, first semester.
Class work, four hours; laboratory, three hours, Five semester credits.
Prerequisites: Anat. 101 and 106, and Chem. 106. Doctors Burt and
McLeod.

This course treats of the physiology of domestic animals, beginning
with the study of the blood, heart, blood vessels, and continuing with the
ductless glands and internal secretions, respirations, digestion, and ab-
sorption. Textbook: A Manual of Veterinary Physiology, by Fred Smith.

Laboratory.—The laboratory work consists of a practicdl application
of the knowledge derived in the classroom. The laboratory is equipped
with all necessary material and apparatus, such as hymographs, manom-
eters, tambours, inductoriums, signal magnets, and electric eclocks,
to make the work interesting and practical, as well as instructive. Many
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experiments are made by the students upon themselves, as well as upon
the domestic animals. Graphic records are made by the students of the.
blood pressure, rate and amplitude of the pulse, and respiration; also
the changes produced by stimulating certain nerves, exercise changes
in position, the action of certain drugs, etec. The time of coagulation of
the blood of various species of animals and the conditions that influence
the rapidity of coagulation are considered. The secretion of the various
digestive juices, the conditions that will influence the rate of their
secretion and their actions are studied in detail. Laboratory directions
are furnished the student. References: Practical Physiology, Pembry;
Halliburton’s Essentials of Chemical Physiology; Manual of Physiology,
Stewart; Urine of the Horse and Man, Fish; and other standard text-
books on physiology. :

126. COMPARATIVE PHYSIOLOGY II. Sophomore year, second semester.
Class work, two hours; laboratory, three hours. Three semester credits.
Doctors Burt and McLeod.

The work of this semester is a continuation of Anat. 121, and
treats of the urine and urinary system, nutrition, animal heat, muscular
and nervous symptoms, locomotion, generation and development, growth
and decay. Textbook: Smith’s A Manual of Veterinary Physiology

Laboratory.—The work done exemplifies the lectures given in the
classroom. Graphic records are made of the normal musele contraction,
the changes brought about by fatigue, tetanus, variations in temperature,
application of drugs, etc. The conductivity of the nerves, nerve block-
ing, the effects of anasthetics upon the conductivity of the nerves, reflexes,
and other phenomena relating to the nervous system are studied. The
composition .of the normal urine and the tests applicable for the detec-
tion of abnormal constituents in pathologic urine are carefully considered.
Directions and references are the same as in the laboratory course in
Comparative -Physiology I.

FOR GRADUATES AND UNDERGRADUATES

215. RESEARCH IN PHYSI0LOGY. Elective, both semesters. Three to
five semester credits. Prerequisites: Anat. 121, 126, and 131, or their
equivalent. Doctor Burt. .

Individual research problems in the physiology of digestion, repro-
duction, endocrin glands, etec., are assigned. . i

COURSE IN ANATOMY AND PHYSIOLOGY
FOR UNDERGRADUATES

131. ANATOMY AND PHYSIOLOGY. Sophomore year, first semester.
Lectures and recitations, two hours; laboratory, three hours. Three se-
méster credits. Doctor Burt.

This combined course is intended principally for students in agricul-
ture, and treats chiefly of physiology of thé domestic animals; how-
ever, sufficient anatomy is taught to enable the student to thoroughly
comprehend the correlation between the two subjects, and the physio-
logic relations existing among the various organs of the body.

Special emphasis is placed on the physiology of digestion, absorption,
metabolism, and excretion, so that the student may have a good founda-
tion to understand the principles of feeding, etc., but due consideration is
paid to the functions of the circulatory, respiratory, and nervous sys-
tems, etc. Text: Captain Fred Smith’s Manual of Veterinary Physi-

ology.
COURSE IN JURISPRUDENCE

FOR UNDERGRADUATES

161. JURISPRUDENCE. Senior year,‘second semester. Class work, one
hour. One semester credit. Doctor Burt.

This course deals with the veterinarian’s legal responsibilities, with
national and state live-stock laws, quarantine regulations, ete.
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Pathology
Assistant Professor LIENHARDT Instructor VAWTER
Instructor ScOTT Assistant KITSELMAN

The Department of Pathology presents courses in histology, pathology
and meat inspection. The instruction is presented by lectures or recita-
tions, laboratory periods, and demonstrations which are carried out by
the use of the projectoscope, and by autopsies held on dead animals.

The laboratory is fully equipped and entirely up to date. The equip-
ment consists of microtomes, paraffin ovens, microphotographic and pro-
jection apparatus, centrifuge, shaking machine, sterilizers, etc. Each
student is furnished a drawer, microscope, prepared slides for study, and
all other essentials needed for study in the laboratory courses.

The department is also in possession of quite a complete pathologi-
cal museum, which contains specimens of organs and tissues that show
lesions typical of the various infectious, and some non-infectious diseases.
These specimens are used in the study of pathology and together with the
specimens sent in from over the State and fresh material from the im-
mediate vieinity they furnish ample material for the courses in pathology.

The department library containsa text and reference books on pathol-
ogy and allied subjects, also the current files of the important technical
periodicals relating to pathology. These books are at the constant dis-
posal of the student for reference.

The course in meat inspection together with the allied subjects re-
quired for a degree in veterinary medicine make the student eligible to
take the civil-service examination for meat inspection. In this course
advantage is taken of the local packing plant for instruction. Visits are
also made to plants in Topeka and Kansas City.

COURSES IN HISTOLOGY
FOR UNDERGRADUATES

101. Historocy I. Freshman year, first semester. Class work, one
hour; laboratory, six hours. Three semester credits. Doctors Lienhardt
and Vawter.

The first part of the semester is spent upon the care and manipulation
of the microscope, in the use of which the student must become proficient.
This is followed by a microscopical examination of cotton, woolen, silk
and linen fibers, bubbles of air, and drops of oil, to enable the student to
recognize these when they are accidentally mounted with tissue. The
fundamental tissues are next studied: epithelial tissues with regard to
form, structure, arrangement and location; connective tissues with regard
to structure and location, including bone development and teeth and their
development; muscular tissue, voluntary, involuntary, and cardiac; nerve
tissue, the structures and forms of its cells, of medullated and nonmedul-
lated nerve fibers; spinal cord; the blood vessels, heart, and lymphatic
vessels. Blood corpuscles are studied with regard to size,. shape, and
structure, including each kind of white corpuscles. Also, the blood-form-
ing organs, as bone-marrow, lymph glands, and spleen, are studied. The
histology of the digestive tract is studied, including study of the mouth,
the tongue, the taste buds, the parotid, the submaxillary and sublingual,
the thyroid and thymus glands, and the cesophagus. In this semester the
student studies and mounts sixty-five slides, some of which are teased;
and many of which dre sectioned in paraffin and celloidin. Textbook:
Histology, by Stohr, or Histology, by Bailey.
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106. HistoLoGgy II. Freshman year, second semester. Class work,
one hour; laboratory, six hours. Three semester credits. Doctors Lien-
hardt and Vawter.

In this semester the student takes up the study of the stomachs of the
dog, the horse, and the ox; the small intestines—duodenum, jujunum,
and ileum; the large intestines—ceaecum, colon, rectum and anus; liver,
the pancreas, the repiratory tract—nasal mucous membrane, larynx,
trachea, bronchi and lungs; the urinary organs—kidney, ureter, bladder,
urethra; the male and female genital organs; the skin and its append-
ages; the suprarenal gland; the medulla; the cerebellum; the cerebrum;
the eye; and the ear. During this semester the student stains, mounts,
studies with microscope and makes drawings of the above-mentioned
tissues. Some of the tissues studied are injected with gelatine mass to
bring out the blood vessels. Textbook: Histology, by Stohr, or Histology,
by Bailey.

FOR GRADUATES AND UNDERGRADUATES

225. SPECIAL HisTOLOGY. Second semester. Class work, one hour;
laboratory, six hours. Three semester credits. Doctor Lienhardt.

This course is arranged to meet the requirements of those who are
desirous of taking a histology course dealing with specific organs, as
those concerned with digestion, respiration, etec. Tissues are fixed, de-
hydrated, imbedded, sectioned, stained, and mounted, and are studied
after being properly prepared.

COURSES IN PATHOLOGY

FOR GRADUATES AND UNDERGRADUATES

201. PArmoLoGgY I. Junior year, first semester. Class work, four
hours; laboratory, three hours. Five semester credits. Prerequisites:
Path. 106, Anat. 126, and Bact. 111. Doctors Lienhardt and Vawter.

The course in general pathology treats of the history of pathology,
predisposition, immunity, congenital and inherited disease; circulatory
disturbances—cardiac difficulties, hyperazmia, hemorrhage, dropsy, cedema,
thrombosis, embolism, and alteration of the blood; disturbances in metab-
olism—fever, necrosis, atrophy, cloudy swelling, fatty changes, inflam-
mation, calcification and concrement formation; and process of repair,
tumors, and functional disturbances. Text: Comparative General Pa-
thology, by Kitt.

206. PaTHOLOGY II. Junior year, second semester. Class work, four
hours; laboratory, six hours. Six semester credits. Doctors Lienhardt
and Vawter.

This course is devoted to special pathology and pathological technique;*
collecting, fixing, hardening, embedding in celloidin and paraffin, sections
of fresh, frozen, and embedded tissues; and a study of the method of pre-
serving gross specimens. Considerable time is devoted to stains and the
method of staining. This work is followed by special pathology, which
includes the macroscopic and microscopic ‘examination of the following
tissues in all of the pathological conditions to which they are subject:
cardiac muscle, skeletal muscle, the liver, the kidney, the bladder, the
pancreas, the lungs, digestive tract, the serous membranes, the vascular
system, lymph nodes, the spleen, bone, skin, and genital organs. The
students stain, mount, study, and make drawings of the above-mentioned
tissues. Textbooks: Pathology, by Delafield and Prudden; Pathologische
Anatomie, by Kitt; and Pathology, Vol. II, by Adami and Nichols.

211. ParHorogY III. Senior year, first semester. Class work, two
hours; laboratory, three hours. Three semester credits. Doctors Lien-
hardt and Vawter.

This course is devoted to the pathology of the infectious diseases and
to laboratory diagnosis. Post-mortem examinations are made on all
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animals dying in the hospital at the College barns and in the neighbor-
hood. The students attend and take turns in holding the autopsy. Each
student is expected to keep a written report of the pathological changes,
also of the microscopic findings. The above work is done under the direc-
tion of the pathologist in charge. Text: Pathology of Infectious Dis-
eases, by Moore.

216. MEAT INSPECTION. Senior year, first semester. Class work, two
‘hours. Two semester credits. Doctor Lienhardt.

The course in meat inspection is designed to prepare men for national,
state, and local sanitary work, which is being more strongly urged and
demanded every day. The kinds and classes of stock, the traffic and
transportation of animals, their inspection before death, their slaughter,
the normal conditions of healthy animals, the diseases discernible at the
time of slaughter, the disposition of the condemned from economic,
hygienic and sanitary standpoints, and different preparations and me-
thods of preservation, adulterations, sanitary laws and regulations, and
other points bearing upon the question of healthful meat production, are
considered. Visits are made to the local slaughtering establishments, and

. to the large packing plants in Topeka, Kansas City or Wichita. Text:
Edelman’s Meat Hygiene, translated by Mohler and Eichorn.

FOR GRADUATES

801. PATHOLOGICAL TECHNIQUE AND DiaenNosis I. Elective, first and
second semesters. Laboratory, six hours. Two semester credits. Pre-
requisite: Path. 211. Doctors Lienhardt and Vawter.

This course consists of practice in post-mortem and laboratory diag-
nosis. The various methods of embedding and staining tissues are
carried out upon the large collection of material which the laboratory
contains, as well as the material which is constantly coming into the lab-
oratory from various parts of the State.

. 806. PATHOLOGICAL TECHNIQUE AND Diagnosis II. Elective, first and
second semesters. Laboratory, twelve hours. Four semester credits.
Doctors Lienhardt and Vawter.

This course is a continuation of Path. 301.

Surgery and Medicine

Professor bYKSTRA Instructor McLEOD
Associate Professor MULDOOXN Instructor FRICK
Instructor ScorT

For instruction in surgery and clinic the equipment is excellent. The
surgical amphitheater is an annex to the main Veterinary Building, seat-
ing over three hundred people, and equipped with every modern appliance
for performing before the classes the most delicate operations upon both
large and small animals, The hospital has a capacity of about thirty
animals and is nearly always filled with patients, which give ample ma-
terial for study of internal medicine as well. The out-clinic furnishes
many cases yearly, giving the student opportunity to become familiar
with the diseases and their treatment under the guidance of proficient
practitioners. _ .

For the study of materia medica and pharmacy there are a general
pharmacy laboratory containing all the drugs-used in the practice of
veterinary medicine, and a practicing pharmacy where medicines are
compounded for the everyday practice connected with the College.
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COURSES IN SURGERY
FOR UNDERGRADUATES

101. SURGERY I. Junior year, first semester. Class work, three hours.
Three semester credits. Doctor Dykstra.

This course includes methods of restraint; asepsis and antisepsis;
anzsthesia, both local and general; inoculations, bandaging, massage,
controlling hemorrhage; division of tissues and the uniting of wounds;
injections of medicines into the subcutaneous tissues, blood streams,
trachea, spinal canal. Animal dentistry is taken up very thoroughly,
in so far as it constitutes an important part of the veterinarian’s work.
The students have free access to a large number of museum specimens
of abnormal teeth. Also, many dental patients are presented at the
College hospital for treatment.

106. Surcery II. Junior year, second semester. Class work, three
hours. Three semester credits. Doector Dykstra.

This course considers in regular order the surgical diseases of the
head, neck, thorax, abdomen, stomach and bowels, urinary organs, and
organs of generation.

111. Surcery III. Senior year, first semester. . Class work, three
hours. Three semester credits. Doctor Dykstra.

During this course particular attention is paid to causes, symptoms
and treatment of lameness. It considers in detail fractures and their
reduction, diseases of joints, tendons and sheaths, muscles and fascia,
and surgical diseases of the foot.

116. SURGERY IV. Senior year, second semester. Class work, three
hours. Three semester credits. Doctor Dykstra.

Surgery as taught during this course includes special operations, such
as neurectomies, autoplasties, desmotomies, actual cauterization, tenot-
omies, myotomies, enteretomy and enteroanastomosis, and surgery of
the eye. Reference books: Dollar’s Regional Veterinary Surgery; Meril-
lat’s Veterinary Surgery, Vols. I, II, and III; Williams’ Surgical Opera-
tions; Fleming’s Operative Veterinary Surgery, Parts I and II; White’s
Restraint of Domestic Animals :

121. OPERATIVE SURGERY. Senior year, second semester. Laboratory,
three hours. One semester credit. Doctors Dykstra and Gingery.

Old horses are purchased by the department, placed on the operating
table, anasthetized, and over one hundred operations are performed on
the animal. During this work the student is required to observe a careful
technique, such as antisepsis, and, in fact, performs the operation as
thoroughly and completely as possible. It is a very practical course and
fits the student for surgical work in actual practice.

126. HORSESHOEING. Junior year and elective, second scmester.
Class work, one hour. One semester credit. Doctor McLeod.

The course is taught by means of lectures, recitations and demon-
strations, taking up the various divisions in the following order: normal
conformation in both limb and foot, the anatomy of these parts, physi-
ological movements and correct normal shoeing. This is followed by a
study of the proper shoeing for the correction of wry limbs and feet;
diseases of the feet, and the relation of horseshoeing thereto. The course
ends with the study of the shoeing of mules and oxen. Throughout the
entire course the purpose is to instill in the mind of the student normal
shoeing, in order that he may be able to correct abnormalities in the foot
and limb in so far as this can be accomplished by shoeing. Reference
books: Lungwitz’s Textbook of Horseshoeing; Dollar’s Handbook of
Horseshoeing. '



136 Kansas State Agricultural College

COURSES IN OBSTETRICS
FOR UNDERGRADUATES

131. OBSTETRICS. Senior year and elective, second semester. Class
work, three hours. Three semester credits. Prerequisites: Anat. 204
and Zodl. 114, or Anat. 181 and Zodl. 117. Doctor McLeod.

This course discusses in detail the physiology of pregnancy, anatomy
of the generative organs, care and hygiene of pregnant animals, sterility,
diseases incidental to pregnancy, diseases of new-born animals, care of
new-born animals, abnormal presentations during parturition, surgery of
obstetrics, ete. This work is supplemented by demonstrations on an
obstetrical phantom and feetus; in addition, the College farm and sur-
rounding agricultural territory furnish an abundance of actual material.
References: Williams’ Veterinary Obstetrics, Williams’ Surgical vnd Ob-
stetrical Operations, De Bruin’s Bowvine Obstetrics, and Fleming’s Vet-
erinary Obstetrics.

COURSES IN CLINICS
FOR UNDERGRADUATES

186. Crinics I. Junior year, first semester. Laboratory, nine hours.
Three semester credits. Doctors Dykstra, Muldoon, and Frick.

A free clinic which affords an abundance of material is conducted.
All species of domesticated animals are presented for treatment. These
patients are assigned in regular order to the senior students for diagnosis
and treatment; clinic sheets are provided, on which are recorded the
history, symptoms, pulse, temperature, respiration, diagnosis, prognosis,
treatment, and the unsoundness, defects or blemishes of the animal. The
clinician in charge discusses all the abnormal conditions present in the
patient, thus assisting the student to develop his powers of observation.
The junior students assist the senior students and, in addition, are re-
quired to master, by practical experience, the restraint of animals, band-
aging, ete. The compounding of prescriptions, the preparation of anti-
sepgics -and other medicinal agents, is taken in charge by the junior
students. :

139. Crinics II. . Junior year, second semester. Laboratory, nine
hours. Three semester credits. Doctors Dykstra, Muldoon, and Frick.
This work is a continuation of Clinics I.

142, CriNics III. Senior year, first semester. Laboratory, twelve
hours. Four semester credits. Doctors Dykstra, Muldoon, and Frick.

Patients left at the hospital for treatment are assigned to seniors,
who are required to administer all medicines, change dressings of sur-
gical wounds, ete. All work is performed under the direct supervision
of the clinician in charge. Numerous country calls are received by the
Division of Veterinary Medicine. These are taken care of by one of the
clinicians, who is always accompanied by one or more senior students.
This phase of the work is particularly valuable, as it gives the student
practical experience under actual conditions.

145. CuiNics IV. Senior year, second semester. Laboratory, twelve
hours. Four semester credits. Doctors Dykstra, Muldoon, and Frick.
This work is a continuation of Clinies III.

COURSES IN MATERIA MEDICA
FOR UNDERGRADUATES

151. MATERIA MEDICA I. Sophomore year, second semester. Class
work, two hours. Two semester credits. Doctor Frick.
The course includes definitions of terms, moces of action of drugs in
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general, their method and rapidity of absorption and” elimination, physi-
ological and chemical incompatibles, etc. The drugs and medicinal agents
are grouped according to their action. The lecturer discusses the origin,
physical properties, active constituents, and official preparations of the
medicinal agents.

156. MATERIA MEDpICA II. Junior year, first semester. Class work,
two hours. Two semester credits. Doctor Frick.
This course is a continuation of Materia Medica I.

161. THERAPEUTICS. Junior year, second semester. Class work, three
hours. Three semester credits. Prerequisites: Materia Medica I and II.
Doctor Frick.

The student is thoroughly drilled in the physiological action of the
various drugs, or action on the healthy animal, and the therapeutic ac-
tion, or action on the diseased animal. A course in toxicology is included
in this work, taking up the symptoms and treatment of poisons frequently
encountered in veterinary practice. The science of posology, or dosage,
is considered of the utmost importance, and a liberal amount of time is
devoted to it, taking up the proper dose of the crude drug and its prepa-
ration for the horse, cow, dog, cat, and swine. Reference works: Milk’s
Practical Veterinary Pharmacology and Therapeutics; Froehner’s Text-
book of General Therapeutics; Winslow’s Veterinary Materia Medica and
Therapeutics; United States Dispensatory; Wood’s Therapeutics, its
Principles and Practice. ‘

166. PHARMACY. Junior year, first semester. Class and laboratory
worls, three hours. One semester credit. Doctor Frick.

In the lectures the meanings of the various pharmaceutical terms are
discussed. Various systems of weights and measures, and the conversion
of one system into another, are taught. Official preparation of each is
studied in regular order. Particular stress is placed upon prescription
writing, the student being taught to avoid incompatibilities, to give nouns
the proper case ending, and to understand the meanings of certain
Latin phrases. In the laboratory work the principles of filtration, per-
eolation, hot-water and sand baths, etc., are taught. The student is
required to prepare at least one of each of the . following preparations:
An infusion, a decoction, a tincture, 2 wine, a syrup, a fluid extract, a
liniment, an emulsion, a liquor, an aqua, a spirit, an avolus, an ointment,
an electuary, and a cataplasm. In addition, a thorough course in the com-
pounding of prescriptions is afforded at the clinic, where all medicines
are prescribed and compounded by the students, under guidance of the
instructor in charge. Reference works: U. S. Pharmacopeia; Maltbie’s
Practical Pharmacy; Remington’s Practice of Pharmacy; Fish’s Exer-
cises in Materia Medica and Pharmacy. ’

COURSES IN MEDICINE

FOR UNDERGRADUATES

170. Di1AGNosSIS. Junior year, first semester. Class work, two hours.
Two semester credits. Doctor Muldoon. -

‘This is a course preparatory to the study of medicine proper. It
takes up in detail the different diagnostic methods employed for the de-
tection of diseases, including auscultation, percussion, palpation, and in-
spection, and also treats of the normal and abnormal abdominal .and
thoracic sounds, and considers in detail the specific examination of the
various organs, including diagnostic inoculations as an aid to the detec-
tion of disease.

173. MEDICINE I. Junior year, second semester. Class work, four
hours. Four semester credits. Doctor Muldoon.
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The noninfectious diseases of the respiratory organs are studied in
this course, taking up in regular order the nasal and accessory cav1t1es
the larynx, bronchi, lungs, and pleura.

176. MEepICINE II. Senior year, first semester. Class work, five hours.
Five semester credits. Doctor Muldoon.

This course is devoted to noninfectious diseases of the mouth, salivary
glands, cesophagus, stomach and intestines, liver, pancreas, and perito-
neum. This is followed by diseases of the urinary organs, of the cir-
culatory organs, diseases of metabolism, of the nervous system, of the
organs of locomotion, and of the skin.

180. MEepICINE III. Senior year, second semester. Class work, five
hours. Five semester credits. Doctor Muldoon.

In contradistinction to the preceding courses in medicine, the dls-
tinctly infectious and contagious diseases of domesticated animals are
discussed. The following order is usually adopted: Acute general in-
fectious diseases, acute exanthematous infectious diseases, dcute infec-
tious diseases with localization in certain organs, infectious diseases with
special involvement of the nervous system, chronic infectious diseases;
infectious diseases produced by protozoa. In addition particular atten-
tion is given to propagation and spread of infectious diseases, predis-
posing and exciting causes of disease, general sanitation, ete.

183. OPHTHALMOLOGY. Senior year, second semester. Class work

one hour. One semester credit. Doctor Scott.

This course discusses the method of conducting examinations of the

“eye by means of the ophthaImoscnpe—munnmn’c% ‘the eye, amd+ho—uso_
of drugs as an aid to this process; and acute and chronic diseases of the
eye.
Reference books for the courses in medicine: Hutyra and Marek’s
Pathology of the Diseases of Domestic Animals, Vols. I and II; Fried-
berger and Frohner’s Veterinary Pathology, Vols. I and II; Law’s Veteri-
nary Medicine, Vols. I, II, III, TV, and V; Moussu and Dollar’s Diseases
of Cattle; Glass’ Dzseases of the Dog, Cadiot’s Clinical Vetermary Medi-
cine.

190. FARM ANIMALS IN .HEALTH AND IN DISEASE. Elective, second
semester and summer school. Class work, two hours; laboratory, three
hours. Three semester credits. Prerequisite: Anat. 131. Doctor Frick.

First-aid treatment of diseases of domestic animals. Understanding
of contagious and non-contagious diseases. Special emphasis given to
the cause and prevention of disease in farm animals. Study of the do-
mestic animals in relation to their surroundings; the healthy animal.
Text: Craig’s Common Diseases of Farm Animals.
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ANDREY ABRAHAM POTTER, Dean

. The Division of Engineering offers curricula in agricultural engi-
neering, architecture, civil engineering, electrical engineering, flour-mill
engineering, and mechanical engineering, each leading to the degree of
‘bachelor of science in the profession selected.

While the curricula, as scheduled, are believed to be sufficient to cover
the needs of the average young man, it is possible to combine portions
of the work of two or more of them in such a way that one may be
prepared to take up a special line of work for which he desires to fit
himself. For example, by substituting certain courses from the depart-
ments of chemistry and geology for some of those in the curriculum in
mechanical engineering, a young man can fit himself for work in con-
nection with the manufacture of cement. By substituting some of the
courses in chemistry for others in mechanical engineering, a special
preparation can be secured for chemical engineering. By combining
some of the courses in civil and mechanical engineering and by taking
additional work in chemistry and geology, a young man may fit himself
for special work in connection with the development of the coal fields
of the country. By combining courses in architecture and civil engineer-
ing, specialization in architectural engineering may be secured. In
special cases permission will be granted to combine the work on the
lines here indicated. With the permission of the dean of the division,
students desiring to do so may substitute work in military engineering
for certain subjects in any of the curricula of the division.

It is believed that the curricula as tabulated give the best prepara-
tion for students expecting to follow general work .in the profession
selected, and for those who are not certain what particular branch of the
profession they will follow. The substitutions and combinations indicated,
and others similar to them, will be permitted only when there is good
evidence that the student desiring such work is practically certain to
follow the branch selected.

In the case of any of these modifications, the degree granted will be
that of the course in which the major portion of the work is taken.
In no case will the substitution of an additional amount of technical
work for any of the general cultural work in the course be allowed.

Besides the four-year professional curricula, the Division of Engineer-
ing .offers: N

A three-year curriculum in mechanic arts in the School of Agricul-
ture, with trade practlce electives in blacksmithing, carpentry, concrete
construction, and stationary and traction engines, and

Short special courses for automobile mechanics, tractor operators,
carpenters, machinists, blacksmiths, electricians, and foundrymen.

These are all discussed elsewhere in this catalogue.

(139)
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CURRICULUM IN AGRICULTURAL ENGINEERING

The curriculum in agricultural engineering is designed to qualify men
for engineering work in rural communities; for positions in the farm-
machinery and farm-motor industry; for the management of farms where
drainage, irrigation or power-farming methods are prevalent; and for
the positions of advisors, consulting engineers or architects in connection
with farm buildings and equipment.

The work of the first year is the same as in the other engineering
curricula. During the last three years about one-third of the time is
devoted to agricultural subjects, in order to familiarize the students with
the modern methods of scientific agriculture and to enable them to apply
engineering principles to agricultural problems in a practical way. Con-
siderable time is also devoted to farm machinery, farm motors, rural
architecture, highway engineering, irrigation, drainage, and concrete
construction. .

The agricultural engineering students are also given considerable
training in drawing, shop practice, physics, chemistry, surveying, steam
engineering, gas engineering, and electrical engineering.

CURRICULUM IN ARCHITECTURE

The curriculum in architecture aims to provide the technical training
which will give a broad and sound foundation for the needs of the
practicing architect, as well as the essentials of a liberal education.
Although closely associated with, and somewhat dependent upon, science
and eng'meenng, archltecture is prlmarlly a fine art; hence the trammg
and science, must be based primarily upon a study ‘and understanding
of the basic architectural principles together with.the canons of art and
good taste. A major portion of the curriculum is therefore devoted to
the study of architectural design, supplemented by those subjects pre-
paratory or contributory to it.

Supporting this line of study the student is given a comprehensive
view of the development of civilization together with a more detailed
study of the history of architecture and of art. Throughout the course
draughtsmanship as applied to architectural design and construction, as
well as to free-hand drawing and sketching, is given constant attention.
Courses dealing with the fundamental principles of building construction,
sanitation, heating and lighting, together with a careful study of the
properties and uses of building materials, are given sxmultaneously with
the courses in design and drawing.

In addition to the above-outlined professional and technical studies,
approximately one-quarter of the curriculum is devoted to more general
studies designed to broaden the student’s view and to give him the
essentials of a liberal education. Thus it is the aim not only to provide
a fundamental training upon which the student may base his professional
development and advancement, but to afford a training which is in the
broadest sense educational.
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CURRICULUM IN CIVIL ENGINEERING

The aim of the curriculum in civil engineering, as outlined in. this
catalogue, is to give the young men taking the work the best possible
preparation for entering upon the active practice of the profession under
present conditions. It will be noted that the first and second years
are devoted largely to general culture studies and the sciences, including
mathematics. This follows the arrangement generally found in the engi-
neering curricula of American colleges, and it finds its justification in
the well-nigh universally accepted idea that any engineering education
worthy of consideration must be grounded upon ample preliminary edu-
cation in the allied sciences. An introduction to the technical work is
given in these years through courses in drawing, shopwork, surveying,
and the elementary phases of engineering.

The last two years are devoted largely to technical work. In recogni-
tion of the mechanical trend of the age, liberal provision is made for class
and laboratory work in mechanical and electrical engineering. In view
of the growing importance of municipal problems, such as paving, sewer-
age, and water-supply, the curriculum in civil engineering includes re-
quired courses in these subjects.

Advanced elective courses in railway, highway, and irrigation and
drainage engineering are offered in the second semester of the senior
year.

' CURRICULUM IN ELECTRICAL ENGINEERING

The essential elements underlying a sound engineering training are
based upon a thorough study of mathematics and the physical sciences.
These studies, together with introductory courses in drawing, shopwork,
surveying, and the elementary phases of engineering, occupy most of the
time of the first two years. The professional work of this curriculum
begins in the junior year and continues throughout the last two years.
General culture subjects are included in the work of each of the four
years. v

Emphasis is placed upon training to deal with the forces and matter
according to scientific prineiples, rather than upon the accumulation of
facts. The department laboratories are well equipped with the various
measuring instruments, standardizing apparatus, and different types
of dynamo machinery. The different subjects. are presented in the class-
room, and the classroom work is supplemented by laboratory practice.
The curriculum provides a liberal training in wood- and iron-working,
mechanical drawing, and machine-shop practice. ’

The laboratory experiments selected for the students are designed to
give a clear conception of the theoretical work of the classroom.

Students are given extensive practice in connecting up the different
types of machines for testing purposes and for standard commercial
work. This practice work and testing extends throughout the junior and
senior years, and is intended to give the student familiarity with the
underlying principles of the different machines, and a knowledge of the
care necessary to operate them successfully. Opportunity is also given
to undertake the investigation of commercial problems as they are sent
to the College from the different central stations of the State.
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CURRICULUM IN FLOUR-MILL ENGINEERING

‘The milling of wheat and other cereals is an important industry in
this State. The curriculum in flour-mill engineering is designed to pre-
pare men for the management of mills, for work in connection with the
designing of milling plants, and for research work in the preparation and
utilization of mill products.

The work of the freshman year is the same as in the other engineering
courses. The sophomore year is similar to that of the mechanical engi-
neering course, but includes additional chemistry and a beginning course
in milling practice. In the junior and senior years, besides the courses
dealing with the production, marketing, testing, and milling of grain
produects, a considerable amount of time is devoted to mechanies, chem-
istry, history, economics, business law and organization, steam and gas
engineéring, and flour-mill design.

CURRICULUM IN MECHANICAL ENGINEERING

The work in mechanical engineering prepares for the successful man-
agement and superintendence of factories and power plants; for the
design of power and machinery installations; for the design and construc-
tion of machine tools, steam and gas engines, compressors, hydraulic
machinery, ete.; and for the design and erection of engineering buildings
and factories, including the selection, purchasing, and location of the
equipment. .

The curriculum has been laid out with the aim of securing a judicious
mixture of theory and practice, such as will not only give the student the
technical skill required for engineering operations, but will also endow
him with an understanding of the scientific and economic principles neces-
sary for the solution of engineering and industrial problems.

Throughout the four years the theoretical studies in the classroom are
supplemented by the practical work in the laboratories in such a manner
as very materially to strengthen both. In the materials and machinery
testing laboratories the, work does not end when the test is completed, but
the entire problem must be written up in such a manner as would be
approved in the best commercial testing laboratories. The laboratory
work in the shops not only gives the student practice in performing the
machining and various other mechanical operations, but includes a scien-
tific study of the factors of production, so that the loss of material and
expenditure of human effort will be a minimum.

The professional courses in mechanical engineering are given mainly
in the departments of steam and gas engineering, shop practice, and ap-
plied mechanics and machine design.

Students- pursuing a mechanical engineering curriculum are urged to
_spend at least two summers.in some shop or commercial plant in order to
broaden their training.’ ' )
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Curriculum in Agricultural Engineering

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
of recitation each week; the second shows the number of hours a week to be spent at the
Iaboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
Chemistry E-I

SECOND SEMESTER
Chemistry BE-IT

Chem. 107 ........... 4(8-3) Chem. 108 ........ L., 4(3-3)
Plane Trigonometry College Algebra
~ Math. 101 ........... 3(3-0) Math. 104 ........... 3(3-0)
College Rhetoric I College Rhetoric IT .
Engl. 101 ........... 3(8-0) Engl. 104 ........ ... 3(8-0)
Engineering Drawing Descriptive Geometry
Ap. Mech. 155........ 2(0-6) Ap. Mech. 158......... 2(0-6)
Surveying I Surveying IT
Civ. Engr. 102........ 2(0-6) Civ. Engr. 111........ 2(0-6)
Extempore Speech I Woodwork
Pub. Spk. 106........ 2(2-0) Shop 101 ............ 1(0-3)
Forging I
- Shop 150 ............ 1(0-3)
Military Science I Military Science IT
Mil. Tr. 101......... . 1(0-4) Mil. Tr. 102.......... 1(0-4)
Engineering Lectures Engineering Lectures
Gen. Engr. 101........... R Gen. Engr. 101........ ... R
Physical Education M-I Physical Education M-IT .
Phys. Ed. 103........R(0-2) Phys. BEd. 104......... R(0-2)
SOPHOMORE

FIrST SEMESTER
Engineering Physics I

Physics 145 .......... 5(4-3)
Plane Analytical Geometry

Math. "110 ........... 4(4-0)
American Industrial History

Hist. 105 ............ 3(3-0)

Organic Chemistry

SECOND SEMESTER
Engineering Physics IX

Physics 150 ......e.ns 5(4-3)
Calculus I
Math, 1183 ........... 5(5-0)

Farm Crops
Agron. 103 .......... 4(3-3)

Field Machinery

Chem. 120 ........... 3(2-3)or Farm Engr. 106, 107... 2(1-3)
Metallurgy ’

Shop 165 .:vvuvnnn.. 2(2-0)
Forging II

Shop 155 ....oovnv... 1(0-3)
Mechanical Drawing I Foundry Practice

Ap. Mech. 161........ 2(0-6) Shop 160 ............ 1(0-3)
Military Science III Military Science IV '

Mil. Tr. 103..... e 1(0-4) Mil. Tr. 104.......... 1(0-4)
Seminar : Seminar ’

Gen. Engr. 105............ R Gen. Engr. 105............ R
Physical Education M-IIT . : Physical Education M-IV

Phys. Bd. 105........ -. R(0-2) Phys. Ed. 106.......:. R(0-2)

JUNIOR

FIRST SEMESTER

Applied Mechanies I )
Ap. Mech. 101, 105.... 4(3-3)

Calculus II
- Math. 116 ............ 3(3-0)
Soils

Agrom. 131 ........... 4(8-3)

Farm Motors
Farm Engr. 125, 126... 3(2-3)

Market Grades and Classes of Live Stock

An. Husb. 131........ 3(1-6)
Seminar

Gen. Engr. 105............ R .

SECOND SEMESTER

Applied Mechanics E-IT .
4(3-3)

Ap. Mech. 115, 120....
Economics
Econ. 101 ........... 3(3-0)

Power Machinery
Farm Engr. 111, 112... 2(1-3)

Kinematics
Ap. Mech. 180........ 3(3-0)

Tractors and Trucks

Farm Engr. 116, 117... 3(2-3)or
Mechanical Drawing I
Ap. Mech. 170........ 3(0-9)or

Hydraulics

Ap. Mech. 180, 135.... 4(8-3)
Machine Tool Work I

Shop 170 ............ 2(0-6)
Seminar :

Gen. Engr. 105............ R
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SENIOR

FIRST SEMESTER
Farm Management

Ag. Ec. 106.......... . 3(2-3)
Principles of Feeding

An, Husl:g. 152........ 3(8-0)
Rural Architecture

Farm Engr., 102....... 3(0-9)

Highway Engineering I
Civ. Engr. 230 and Ap.

Mech. 250 ......... 3(2-3)

Business Law I

Hist. 153 ............ 1(1-0)
Business Organization

Econ. 106 ........... 1(1-0)
Advanced Farm Machinery .

Farm Engr. 130....... 2(0-6)
Pattern Making

Shop 145 ............ 1(0-3)
Seminar

Gen. Engr. 105............ R

Thesis
Ap. Mech. 150, Civ. Engr.
170, Farm Engr. 175, Shop

SECOND SEMESTER

Drainage and Irrigation I

Civ. Engr. 161...... 2(2-0)
Engineering Enghsh
Engl. 110 ............ 2(2-0)

Electrical Engmeermg C

Elect. Engr. 160, 165.. 3(2-2,1)
Concrete Construction
Ap. Mech. 140, 145.... 2(1-3)

Steam and Gas Engmeermg
Steam and Gas 120, 125, 3(2- 3)

Elements of Dairying

Dairy Husb. 101...... 3(2-3)or
Soil Fertility

Agron. 132 .......... 3(2-2,1)
Seminar .

Gen. Engr. 105............ R
Thesis

Ap. Mech. 150, Civ. Engr.
170, Farm Engr 175, Shop

195, or Steam and Gas 195, R 195, or Steam and Gas 195, R

Curriculum in Architecture

The Arabie numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recltatlon the second shows the number of hours a week to be spent at the
laboratory éexercise; and the third, where there is such, indicates the number of hours &
week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
Plane Tngonometry

SECOND SEMESTER
College Algebra
Math.

101 ...l 3(3-0) 104 ...l ... 3(8-0)

Perspectwe Shades and Shadows

Arch. 127 ............ 2(0-6) Arch. 180 ............ 2(0-6)
College Rhetorie I College Rhetorlc II

Engl. 101 ............ 3(8-0) Engl. 104 ............ 3(3-0)
Engineering Drawing Descriptive Geometry

Ap. Mech. ........... 2(0-6) Ap. Mech. 158........ 2(0-6)
Freehand Drawing, I Freehand Drawing II :

Arch. 111 ............ 2(0-6) Arch. 114 ............ 2(0-6)
Architectural Drawing I Architectural Drawing II

Ar 108 ........... 2(0-6) Arch. 109 ........... 2(0-6)
Materials of Constructxon I Materials of Construction II

Arch, 135 ........... 2(2-0) Arch. 188 ............ 2(2-0)
Military Science I Military Science II

Mil, Tr. 101.......... 1(0-4) Mil. Tr. 102.......... 1(0-4)
Engineering Lectures Engineering Lectures .

Gen. Engr. 01............ R Gen. Engr. 101........ ~.. R
Physical Education M-I . Physical Education M-II

Phys. Ed. 103......... R(0-2) Phys. Ed. 104......... R(0-2)
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SOPHOMORE

FIRST SEMESTER
Engineering Physies I

Physies 145 .......... 5(4-2,1)
French I
Mod. Lang. 151..... .. 3(8-0)
History of Architecture I
Arch. 153 ............ 2(2-0)
Working Drawings and Specifications I
Arch. 168 ............ 2(0-6
Freehand Drawing III
Arch. 116 ............ 2(-0-6)
Design I
Arch. 142 ...... vee.. 3(0-9)
Military Science III
il. Tr. 103.......... 1(0-4)
Seminar
Gen. Engr. 105.............. R

Physical Education M-IIT
Phys..Ed. 105......... R(0-2)

SECOND SEMESTER
Engineering Physics II

Physics 150 .......... 5(4-2, 1)
French II :

Mod. Lang. 152....... 3(3-0)
History of Architecture XX

Arch. 156 ........... 2(2-0)
Working Drawings and Specifications II

Arch. 169 ........ “ee. 2(0-6
Freehand Drawing IV

Arch. 117 ............ 2(0-6)
Design II

Arch. 144 ............ 3(0-9)
Military Science IV

il. Tr. 104.......... 1(0-4)

Seminar

Gen. Engr. 105............ R

Physical Education M-IV
Phys. Ed. 108......... R(0-2)

JUNIOR

FIRsT SEMESTER
Applied Mechanics A-I

SECOND SEMESTER
Applied Mechanies A-IT

Ap. Mech. 102........ 3(8-0) Ap. Mech. 116, 121.... 4(3-3)
Graphic Statics

Ap. Mech. 125........ 1(0-3)
History of Architecture III History of Architecture IV

Arch. 159 ............ 2(2-0) Arch, 161 ............ 2(2-0)
Preehand Drawing V Freehand Drawing VI A

Arch. 118 ........ .. 2(0-6) Arch. 120 (... ..., .. 2(0-8)
Design IIT Design IV

Arch. 145 ............ 5(0-15) Arch, 147 ....... vev.. 5(0-15)
Elective* ................. 5( - ) Elective®* . ... ... eeuieann 5(- )
Seminar Seminar

Gen. Engr. 105............ R Gen, Engr. 105............ R

SENIOR v
FIRST SEMESTER SECOND SEMESTER

Civilization and Art I Civilization and Art IT

Arch. 183 ........... 3¢3-0) Arch. 185 ............ 3(3-0)
Freehand Drawing VII Freehand Drawing VIII

Arech., 121 ............ 2(0-6) Arch. 123 ............ 2(0-6)
Design V Design VI

Arch. 148 ...... e 8(0-24) Arch. 151 ............ 8(0-24)
Domestic Architecture Office Practice

Arch. 172 ............ 2(0-6) Arch. 191 ............ 3(3-0)
Economics Engineering English

Econ. 101 ............ 3(3-0) Engl. 110 ..... R 2(2-9)
Seminar ' Seminar

Gen. Engr. 105 ........... R Gen. Engr. 105 ........... R

* Electives are to be chosen with the advice and approval of the Dean of the Divisioun

and the Professor of Architecture,

T—Agr. Col.—2702. -
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Curriculum in Civil Engineering

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a

week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
Chemistry E-I

Chem. 107 ........... 4{2-3) Chem. 108 ........... 4(3-3)
Plane Trigonometry College Algebra

Math, 101 ............ 3(38-0) Math. 104 ............ 3(3-0)
College Rhetoric I College Rhetoric 1I

Engl. 101 ............ 3{3-0) Engl. 104 ............ 3(3:0)
Engineering Drawing Descriptive Geometry

Ap. Mech. 155......... 2(0-6) Ap. Mech. 158......... 2(0-6)
Surveying I Surveying II

Civ. Engr. 102......... 2(0-6) Civ. Engr. 111........ - 2(0-6)
Extempore Speech I Woodwork

Pub. Spk. 106......... 2(2-0) Shop 101 ............ 1(0-3)

Forging I :
Shop 150 ............ 1(0-3)

Military Science I Military Science II

Mil. Tr. 101........... 1(0-4) Mil, Tr. 102........... 1(0-4)
Kngineering Lectures Engineering Lectures

Gen. Engr. 101..... EEREEE R Gen. Engr. 101............ R
Physical Education M-I Physical Education M-IT

Phys. Ed. 103......... R(0-2) Phys. Ed. 104......... R(0-2)

SOPHOMORE

FirsT SEMESTER
Ilngineering Physies I

Physics 145 .......... 5(4-3) Physies 150 ........ .. 5(4-3)
Plane Analytical Geometry Caleulus I

Math. 110 ............ 4(4-0) : Math. 113 ............ 5(5-0)
American Industrial History Metallurgy

Hist. 105 ............ 3(3-0) Shop 165 ............ 2(2-0)
Surveying III Surveying IV

Civ. Engr. 151, 155.... 3(2-3) Civ. Engr. 156, 157.... 3(2-3)
Mechanical Drawing I Civil Engineering Drawing I

Ap. Mech., 161......... 2(0-6) Civ. Engr. 125........ 2(0-6)
Military Science ITI Military Science IV

Mil. Tr. 103........... 1(0-4) il. Tr. 104........... 1(0-4)
Seminar Seminar

Gen. Engr. 105............ R Gen. Engr. 105............ R
Physical Education M-ITI Physical Education M-IV

Phys. Bd. 105......... R(0-2) Phys. Ed. 106......... R(0-2)

JUNIOR
FirsT SEMESTER SECOND SEMESTER

Applied Mechanics I Applied Mechanies IT

Ap. Mech. 101, 105..... 4(3-3) Ap. Mech. 110, 120..... 6(5-3)
Caleulus 1T Hydraulics

Math. 116 ............ 3(3-0) Ap. Mech. 130, 135..... 4(3-3)
Fingineering Geology Railway ‘Engineering I

Geol. 102 ............ 4(2-6) Civ. Engr. 145......... 2(2-0)
Masonry and Foundgtions Drainage and Irrigation I

Civ. Engr. 120........ 2(2-0) Civ. Engr. 161......... 2(2-0)
Kconomics . Steam and Gas Engineering C

Econ. 101 ............ 3(2-0) Steam and Gas 120, 125, 3(2-3)
Business Law I .

Hist. 153 ............ 1(1-0)
Seminar Seminar

Gen. Engr. 105............ R

SECOND SEMESTER
Chemistry E-II

SECOND SEMESTER
Fugineering Physics IT

Gen. Engr. 105............ R



Division of Engineering

SENIOR

FIRST SEMESTER
Bridge Stresses

Civ. Engr. 201i........ 4(4-0)
Civil Engineering Drawing II

Civ. Engr. 205........ 2(C-6)
Astronomy and Geodesy

Civ. Engr. 210, 215.... 4(3-3)
Water Supply

Civ. Engr. 220........ 2(2-0)
Sewerage

Civ. Engr. 225........ 2(2-0)

Highway Engineering I

SECOND SEMESTER

Bridge Design
Civ. Engr. 246........ 3(0-9)

Electrical Engineering C
Elect. Engr. 160, 165... 3(2-2, 1)

Engineering English

Engl. 110 ............ 2(2-0)
Business Organization

Econ. 106 ............ 1(1-0)
Concrete Design

Civ. Engr. 250, 255.... 3(2-3)

Railway Engineering II
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Civ. Engr. 230 and Civ. Engr. 260, 265.... 4{2-6)0¢
Ap. Mech. 250....... 3(2-8) Highway Engineering IT
Civ. Engr. 270, 275.... 4(2-6)or
Drainage and Irrigation II
Civ. Engr. 280, 285.... 4(2-6)
Seminar Seminar
Gen. Engr, 105............ R Gen. Engr. 105............ R
_ Thesis Thesis
Ap. Mech. 150 or Ap. Mech. 150 or
Civ. Eng;'. 170 . R Civ. Engr. 170............ R

Curriculum in Electrical Engineering

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of remtatmn the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN
' SECOND SEMESTER -
Chemistry BE-IT

FIRsT SEMESTER
Chemistry E-I

Chem. 107 ............ 4(3-3) Chem. 108 ........... 4(3-3)
Plane Trigonometry College Algehra

Math. 101 . ........... 3(3-0) Math. 104 ............ 3¢5-0)
College Rhetoric I College Rhetoric 11

Engl. 101 ............ 3(3-0) Engl. 104 ............ 3(3-0)
Engineering Drawing Descriptive Geometry

Ap. Mech. 155......... 2(0-6) Ap. Mech. 158......... 2(0-6)
Extempdre Speech I ‘Woodwork

Pub. Spk. 106......... 2(2-0) Shop 101 ............ 1(9-3)

Forging I
Shop 150 ...........: 1{0-3)

Electrical Machinery and Construction Surveying I

Elect. Engr. 170....... 2(0-6)or Civ. Engr, 102........ 2{0-6)or
Surveying I ) Electrical Machinery and Constr untxon

Civ. Engr. 102........ 2(0-6) Elect. Engr. 170....... 2(G-6)
Military Science I Military Science II

Mil. Tr. 101........... 1(0-4) Mil. Tr, 102........... 1(04)
Engineering Lectures Engineering Lectures

Gen. Engr. 101............ R Gen. Engr. 101.......... .. R
Physical Education M-I Physical Education M-IT

Phys. Ed. 103......... R(0-2) Phys. Ed. 104......... R(0-2)
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SOPHOMORE

FIRST SEMESTER
Engineering Physics I

SECOND SEMESTER
Engineering Physies IT

rhysics 145 .......... 5(4-3) Physies 150 .......... 5(4 3)
Plane Analytical Geometry Caleulus I

Math, 110 . .......v... 4(4-0) Math. 113 ........... 5(5-0)
Kinematics American Industrial History

Ap. Mech. 180......... 3(2-0) Hist. 105 ......0.0u. . 3{(3-0)
Mechanical Drawing I Mechanical Drawing II

Ap, Mech, 161......... 2(0-6) Ap. Mech. 170......... 3{09)
Metallurgy

Shop 165 ............ 2(2-0)
Forging II . Foundry Practice

Shop 165 ............ 1(6-3) Shop 160 ............ 1(0-3)
Military Science III . Military Science IV

Mil. Tr. 103........... 1{0-4) Mil, Tr. 104........... 1{04)
Seminar Seminar

Gen. Engr, 105............ R Gen. Engr. 105............ R
Physical Education M-IIT Physical Education M-IV

Phys. Ed. 105......... R(0-2) Phys. Ed. 106......... R(0-2)

JUNIOR

FirsT SEMERTER
Applied Mechanics I

Ap. Mech. 101, 105..... 4(3-3)
Caleulus II

Math, 116 ............ 3(3-0)
Economies

Eeon, 101 ............ 3(3-0)

Direct-Current Machines I

SECOND SEMESTER
Applied Mechanics E-IT

Ap. Mech. 115, 120.... 4(8-3)
Hydraulics
Ap. Mech. 130, 135..... 4(2-3)

Direct-Current Machines IT

Elect. Engr. 101, 105... 4(3-2,1) Elect. Engr. 110, 115.., 4(3-2, 1)
Blectrical Measurements Alternating-Current Machines I

Elect. Engr. 121, 126... 2(1-2, 1) Elect. Engr. 201, 205... 3(2-2,1)
Pattern Making Machine Tool Work T

Shop 145 ............ 1(0-3) Shop 170 ............ 2(0-6)
Seminar Seminar )

Gen. Engr. 105............ R Gen. Engr. 105............ R

SENIOR

FIRST SEMESTER
Steam and Gas Engineering I
Steam and Gas 101, 105, 5(4-3)
Alternating-Current Machines IT

Elect. Engr. 210, 215... 6(4-4, 2)
Flectrical Machine Design T
Elect. Engr. 150....... 1(0-3)

Telephony *
Elect. Engr. 220, 225... 8(2-3)
Factory Engineering

Shop 245, 250......... 2(1-3)
Seminar

Gen. Engr. 105........... . R
Thesis

Tlect. Eogr. 195........... R

SECOND SEMESTER

Steam and Gas Engineering II
Steam and Gas 110, 115, 4(3-3)

Electric Railways
Elect. Engr. 240....... 2(2-0)

Electrical Machine Design IT
Elect. Engr. 155.......

Illuminating Engineering
Elect. Engr. 2385, 236... 3(23)
Business Law I

2(0-6)

Hist. 153 ............ 1(1-0)
Business Organization

Econ. 106 ............ 1(3-0)
Engineering English

Engl. 110 ............ 2(2.0)
Seminar

Gen. Engr. 105............ R
Thesis

Elect. Engr. 195..:........ R
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Curriculum in Flour-mill Engineering

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
Chemistry E-I

Chem. 107 ........... 4(3-3) Chem., 108 ........... 4(3-3)
Plane Trigonometry College Algebra

Math. 101 ........... 3(3-0) Math. 104 ............ 3(3-0)
College. Rhetoric T College Rhetouc II

Engl. 101 ............ 3(3-0) Engl. 104 ............ 3(3-0)
Extempore Speech I

Pub. Spk. 106........ 2(2-0)
Engineering Drawing Descriptive Geometry

Ap. Mech. 155........ 2(0-6) Ap. Mech. 158........ 2(0-6)
Woodwork Elements of Steam and Gas Power

Shop 101 ............ 1(0-3) Steam and Gas 130.... 2(0-6)
Forging I Surveying I

Shop 150 ............ 1(0-3) Civ. Engr. 102........ 2(0-6)
Military Science I Military Science IT

Mil. Tr. 101.......... 1(0-4) Mil. Tr. 102.......... 1(0-4)

' Engineering Lectures Engineering Lectures

Gen. Engr. 101........... R Gen. Engr. 101..... e R
Physical ‘Education M-I Physical Education M-II

Phys. Ed. 103......... R(0-2) Phys. Bd. 104......... R(0-2)

SOPHOMORE

FIRST SEMESTER
Engineering Physics I

Physies 145 .......... 5(4-3) Physies 150 .......... 5(4-3)
Plane Analytical Geometry Caleulus T

Math. 110 ........... 4(4-0) Math, 113 ........... 3(5-0)
Organic Chemistry Kinematics

Chem. 120 ........... 3(2-2, Ap. Mech. 180........ 3(3-0)
Business Law T

Hist. 153 ............ 1(1-0)
Mechanical Drawing I Mechanical Drawing IT

Ap. Mech. 161......... 2(0-6) Ap. Mech. 170........ 3(0-9)
Quantltatxve Analysxs I Principles of Milling

Chem. 150 ........... 2(0-6) Mill. Ind. 101......... 1(0-3)
Military Sc1ence 11T Military Science IV

Mil. Tr. 103.......... 1(0-4) Mil. Tr. 104........... 1(0-4)
Seminar Seminar

Gen. Engr. 105............ R > Gen. Engr. 105............ R
Physical Educa.tlon M-ITX Physical Education M-IV

Phys. Bd. 105......... R(0-2) Phys. Ed. 106........ R(0-2)

JUNIOR
FIRST SEMESTER SECOND SEMESTER

Applied Mechanics I Applied Mechanies E-IT

Ap. Mech. 101, 105.... 4(8-3) Ap. Mech. 115, 120.... 4(3-3)
Galculus 1I Hydraulics

Math., 116 ........... 3(3-0) Ap. Mech. 130, 135.... 4(3-3)
Advanced Quantitative Analysis Economics ’

Chem. 260 ........:.. 2(0-6) Econ. 101 ........... 3(3-0)
Grain Crop Production Grain Products

Agron. 101 ........... 3(2-3) Mill. Ind. 103......... 2(2-0)
Grain Marketing Milling Practice I

Mill. Ind. 102......... 3(3-0) Mill. Ind. 109......... 3(1-6)
Machine Tool Work I Milling Entomology

Shop 170 ............ 2(0-6) Ent. 116 ............. 1(1-0)
Seminar Semxnar

Gen. Engr. 105............ R Gen. Engr. 105............ R

SECOND SEMESTER
Chemistry E-TT

SECOND SEMESTER
Engineering Physies II
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SENIOR

FIRST SEMESTER
‘Wheat and Flour Testing

Mill. Ind. 203......... 4(1-9)
Flour Mill Design
Ap. Mech. 215........ 2(0-6)

Steam and Gas Engineering I
Steam and Gas 101, 105, 5(4-3)

American Industrial History

SECOND SEMESTER
Experimental Baking A

Mill. Ind. 204......... 2(0-6)
Milling Practice II
Mill. Ind. 110......... 2(0-8)

Steam and Gas Engineering II
Steam and Gas 110, 115, 4(3-3)

Refrigeration, Heating, and Ventilation

Hisgt. 105 ............ 3(3-0) Steam and Gas 210, 215, 3(2-3)
Business Organization Electrical Engineering C

Econ. 106 ............ 1(1-0) Elect. Engr. 160, 165... 3(2-2,1)
Factory Engineering anmeermg English

Shop 245, 250........ 2(1-3) Engl. 110 ............ 2(2-0)
Seminar Seminar :

Gen. Engr. 105............ R Gen. Engr. 105............ R
Thesis Thesis

Ap. Mech. 150, Shop 195 or Ap. Mech. 150, Shop 195 or

Steam and Gas 195...... Steam and Gas 195......

Curriculum in Mechanical Engineering

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recxtatmn the second shows the number of hours a week to be spent at the
iaboratory exercise; and the third, where there is such, indicates the number of hours a

week required for outside work in connection with the Iaboratory.

FRESHMAN

FIRST SEMESTER
Chemnistry E-I

SECOND SEMESTER
Chemnstrv E-1I

Chem. 107 ........... 4(3-3) Chem. 108 ........... 4(3-3)
Plane Trigonometry College Algebra

Math., 101 ........... 3(8-0) Math. 104 ............ 3(3-0)
College Rhetoric I College Rhetoric IT

Engl. 101 ............ 3(3-0) Engl. 104 ............ .3(3-0)
Engineering Drawing Descriptive Geometry

Ap. Mech. 155........ 2(0-6) Ap. Mech. 158........ 2(0-6)
Extempore Speech T Surveying T

Pub. Spk. 106......... 2(2-0) Civ., Engr. 102........ 2(0-6)
Woodwork Elements of Steam and Gas Power

Shop 101 ............ 1(0-3) Steam and Gas 130.... 2(0-6)or
Forging I Woodwork

Shop 150 ........... 1(0-3) | or Shop 101 ............ 1(0-3)
Elements of Steam and Gas Power Forging I

Steam and Gas 130.... 2(0-6) Shop 150 ............ 1(0-3)
Military Science I Military Science II

Mil, Tr. 101........., 1(0-4) Mil, Tr. 102.......... 1(0-4)
Engineering Lectures Engineering Lectures

Gen. Engr. 101............ R Gen. Engr. 101........:... R
Physical Education M-T Physical Education M-IT

Phys. Ed. 103......... R(0-2) Phys. Bd. 104......... R(0-2)
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SOPHOMORE
FIRST SEMESTER SECOND SEMESTER
Engineering Physics I Engineering Physies IT
Physics 145 ......... . 5(4-3) Physics 160 .......... 5(4-3)
Plane Analytical Geometry Calculus I
Math, 110 ........... 4(4-0) Math. 118 ............ 5(5-0)
Kinematics American Industrial History
p. Mech. 180. ... ...... 3(3-0) Hist. 105 ............ 3(8-0)
Mechanical Drawing I Mechanical Drawing II
Ap. Mech. 161......... 2(0-6) Ap. Mech. 170........ 3(0-8)
Metallurgy
Shop 165 ............ 2(2-0)
Forging II Foundry Practice
Shop 155 ............ 1(0-4) Shop 160 ............ 1(0-8)
Military Science IXI Military Science IV
Mil. Tr. 103.......... 1(0-3) Mil. Tr. 104.......... 1(0-4)
Seminar Seminar
Gen. Engr. 105............ R Gen. Engr. 105............ R
Physical .Education M-IIX i Physical BEducation M-IV
Phys. Bd. 105......... R(0-2) Phys. Ed. 106......... R(0-2)
JUNIOR
) FIRST SEMESTER SECOND SEMESTER
Applied Mechanics I Applied Mechanics IT
Ap. Mech. 101, 105.... 4(8-3) Ap. Mech. 110, 120.... 6(5-3)
Calculus II Hydraulics
Math, 116 ........... 3(3-0) Ap. Mech. 130, 135. 4(3-3)
Steam and Gas Engineering I Steam and Gas Engmeermg
Steam and Gas 101, 105, 5(4-3) Steam and Gas 110, 115, 4(3 3)
Business Law I
Hist. 1583 ............ 1(1-0)
Mechanical Drawing III
Ap. Mech. 175........ 1(0-3)
Graphic Statics Pattern Making
Ap. Mech., 125........ 1(0-3) Shop 145 ............ 1(0-3)
Machine Tool Work I Machine Tool Work II
Shop 170 ............ 2(0-6) Shop 192 ............ 2(0-6)
Seminar Seminar
Gen. Engr. 105............ R Gen. Engr. 105............ R
SENIOR
FIRST SEMESTER SECOND SEMESTER
Electrical Engineering M-I Electrical Engineering M-II
Elect. Engr. 130, 135... 4(8-2,1) Elect. Engr. 140, 145... 4(3-2,1)
Power Plant Engineering Refrigeration, Heating ‘and 'Ventilﬂtion
Steam and Gas 206 . 3(0-9) Steam and Gas 210, 215, 3(2-3)
Machine Design I Machine Design II
Mech. 201, 205.... 35(3-6) Ap. Mech. 210........ 2(0-6)
Factory -Engineering Factory Design
hop 245, 250........ 2(1-3) Shop 255 ............ 2(0-68)
Heonomics Engineering English
Econ. 101 ........... 3(8-0) Engl. 110 ............ 2 (2-0)
Business Organization
Econ. 204 ........... 1(1-0)
Machine Tool Work IIT
Shop 193 ............ 1(0-3)
Seminar - Seminar
Gen. Engr. 105............ R Gen. Engr. 105. ...t R
Thesis Thesis

Ap. Mech. 150, Shop 195 or
Steam and Gas 195

Ap. Mech, 150, Shop 195 or
Steam and Gas 195

151
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Applied Mechanics and Machine Design

Professor SEATON Instructor SMUTZ

Associate Professor WEeNDT Instructor DURLAND
Assistant Professor PEARC: Instructor

Testing Engineer SCHOLER Instructor
Instructor ROBERT Assistant BUDDEN

The courses in applied mechanies deal with the applications of the
laws of the mechanies of solids and liquids to the problems of engineer-
ing. Graphical and analytical methods of analysis are used for deter-
mining the forces acting on the parts of structures or machines, either
at rest or in motion, and the effects of these forces in causing stresses,
deformations, or motions of the parts.

The work is intended to be of a highly practical character, based on
a sound theoretical training. For the purpose of fixing in the mind of the
student the principles taught, the solution of a large number of problems
is required. The principles are further illustrated by means of the
laboratory and drafting-room work, which parallels the classroom in-
struction.

The laboratory exercises also permit the student to observe at first
hand the behavior of materials, machines, and apparatus under test and
to become familiar with testing apparatus and methods. All tests of a
commercial character are conducted in accordance with the standard
methods prescribed by the national societies. Complete reports are
required on all laboratory exercises. ’

The courses in drawing are intended to teach students to read and
interpret drawings, to express themselves clearly and accurately in the
graphical language, and to use this as a powerful aid in the development
of plans and the ®analysis of problems. Commercial drafting-room
methods of representation are used for all working drawings.

~APPLIED MECHANICS LABORATORIES*

The strength of materials testing laboratory is provided with a num-
ber of universal testing machines, including a 200,000 pound Olsen
machine with extension members for testing long beams and columns.
Among the other pieces of apparatus are a 250,000-inch-pound torsion-
testing machine, a beam-testing machine, an Upton-Lewis toughness-
testing machine, a Brinnell hardness machine, a scleroscope, and a very
complete equipment of extensometers and other auxiliary apparatus for
use with these machines. A complete set of standard test weights from
one grain to 600 pounds total capacity is provided for calibrating the
weighing apparatus.

The cement and concrete laboratory contains full equipment for mak-
ing standard and research tests on cements, sands, gravels, and con-
cretes, including several automatic shot cement-testing machines, sieves,
needles, ovens, tanks, moist closets, scales, and a large number of
briquette and cylindrical molds for test specimens. It also contains con-

* These laboratories have been designated by law as the official testing laboratories for
the State Highway Commission of Kansas.
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crete building-block machines, and molds for various cast concrete prod-
ucts, such as drainage tile and fence posts.

The road materials testing laboratory contains apparatus for making
all the usual tests and many special tests on stone, brick, and bituminous
road materials. All of the equipment used in testing road materials for
the State Highway Commission is available for student use.

HYDRAULICS LABORATORY

The hydraulies laboratory contains two hydraulic pits each of 25,000
gallons capacity, equipped with various types of weirs, an air-pressure
tank, hydraulic rams, several centrifugal pumps, one 15-inch Layne and
Bowler three-stage deepwell centrifugal pump, a positive rotary pump,
a deepwell reciprocating pump, a water motor, a Pelton-Doble water
wheel, a Trump water turbine, current meters, electric motors for driv-
ing the pumps, and many pieces of small apparatus, such as an orifice
tank, weirs, scales, tanks, hook gauges, pressure gauges, pressure regu-
lators, water meters including a 6-inch Venturi meter, and manometers.

COURSES IN APPLIED MECHANICS

FOR UNDERGRADUATES

101. AppPLIED MECHANICS I RECITATION. Junior year, first semester
and summer school. Class work, three hours. Three semester credits.
Prerequisites: Calculus I (Math. 113) and Engineering Physics II
(Physics 212). Professor Seaton, Associate Professor Wendt, and Mr.
Robert.

A study is made of the analytical and graphical composition, resolu-
tion, and conditions of equilibrium of concurrent and nonconcurrent
forces; center of gravity; friction; laws of rectilinear and curvilinear
motion of material points; moments of inertia; relations between forces
acting on rigid bodies and the resulting motions; and of work, energy,
and power. Text: Poorman’s Applied Mechanics.

102. APPLIED MECHANICS A-I RECITATION. Junior year, first semes-
ter. Class work, three hours. Three semester credits. Prerequisites:
Analytical Geometry (Math. 110), and Engineering Physics I (Physics
211). Professor Seaton and Associate Professor Wendt.

This course comprises a study of statics, with applications to stresses
in structures; center of gravity; and moment of inertia. Algebraic
methods are generally employed, supplemented by graphic construction
and numerous examples.

105. APpLIED MECHANICS I LABORATORY. Junior year, first semester
and summer school. Laboratory work, three hours. One semester credit.
Must accompany or follow Applied Mechanics I Recitation. Associate
Professor Wendt and Mr. Robert.

Exercises are given in the calibration and use of laboratory measur-
ing instruments and apparatus, such as micrometers, planimeters, dyna-
mometers, platform scales, jacks, hoists and various types of testing ma-
chines. Standard tests are also made on cement. Text: Carpenter and
Diederichs’ Experimental Engineering. (This text is also used in the
subsequent laboratory courses in applied mechanics and hydraulics, and
in steam and gas engineering.) o

110. AppLIED MECHANICS II RECITATION. Junior year, second semes-
ter and summer school. Class work, five hours. Five semester credits.
Prerequisite: Applied Mechanics I. Professor Seaton, Associate Profes-
sor Wendt, and Mr. Robert.
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Behaviof of materials subjected to tension, compression, and shear;
riveted joints; torsion; shafts, and the transmission of power; strength
and stiffness of simple and continuous beams and cantilevers; bending
moments and shear forces in beams; design of beams of wood, steel and
reinforced concrete; design of built-up beams and box girders; resilience
of beams; stresses in columns and hooks; and the design of columns of
wood, steel and reinforced concrete. Texts: Boyd’s Strength of Materials
and Hool’s Reinforced Concrete Construction, Vol. I. Cambria Steel is
used for reference.

115. AppPLIED MECHANICS E-II RECITATION. Junior year, second se-
mester and summer school. Class work, three hours. Three semester
credits. Prerequisite: Applied Mechanics I. Professor Seaton, Associate
Professor Wendt, and Mr. Robert.

The subject matter of this course is similar to that of Applied Me-
chanies II, but much less time is devoted to the study of continuous gird-
ers and of reinforced concrete. Text: Boyd’s Strength of Materials.
Cambrie Steel is used for reference.

116. APPLIED MECHANICS A-II RECITATION. Junior year, second se-
mester. Class work, three hours. Three semester credits. Prerequisites:
Applied Mechanics A-I Recitation. Professor Seaton and Associate Pro-
fessor Wendt. *

Behavior of materials subjected to tension, compression, and shear;
strength and stiffness of simple beams; moment and shear in flexure of
beams, with diagrams; design of beams of wood, steel and reinforced con-
crete and design and investigation of columns.

120. ApPLIED MECHANICS II orR E-II LABORATORY. Junior year, second
semester and summer school. Laboratory work, three hours. One se-
mester credit. Must accompany or follow Applied Mechanics II or E-II
Recitation. Professor Seaton, Associate Professor Wendt, and Mr.
Robert.

Tension, compression, shear and bending tests are made on specimens
of iron, steel, wood, and concrete. These include standard commercial
tests and tests to determine the elastic properties of the materials.
Torsion tests are also made on steel shafting. Standard tests are made
on fine and coarse aggregates for concrete, and on brick.

121. AppLIED MECHANICS A-II LABORATORY. Junior year, second se-
mester. Laboratory work, three hours. One semester credit. Must
accompany or follow Applied Mechanics A-IT Recitation. Associate Pro-
fessor Wendt and Mr. Robert.

This course comprises the use of micrometers, planimeters, and slide
rules and a study of the various testing machines. Tension, compression,
shear, and bending tests are made on specimens of iron, steel, wood, and
concrete. Tests are also made on cement and on the fine and coarse
aggregates for concrete. :

125. GraPHIC STATICS. Junior year, first semester. Drafting-room
practice, supplemented by lectures, three hours. One semester credit.
Must accompanv or follow Applied Mechanies I or A-I. Professor Seaton
and Associate Professor Wendt.

Graphical solutions are made of the stresses existing in a number of
typical trusses, under a variety of loadings, and a detail design is made
of one of the simpler forms of roof trusses.

130. HYDRAULICS RECITATION Junior year, both semesters. Class
work, three hours. Three semester credits. Must accompany or follow
Applied Mechanics I. Professor Seaton and Mr. Robert.

A study of fluid pressure, stresses in containing vessels and pipes,
center of pressure, immersion and flotation; Bernoulli’s theorem, with
applications; flow through orifices, weirs, short and long pipes; loss of
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head due to various causes; flow of water in open channels, and its
measurement; Kutter’s formula; impulse and reaction of a jet; ele-
ments of water power, impulse wheels, reaction turbines, and centrifugal
pumps. Text: Daugherty’s Hydraulics.

135. HYDRAULICS LABORATORY Junior year, boeth semesters. Labora-
tory work, three hours. One semester credit. Must accompany or follow
Hydraulics Recitation (Ap. Mech. 130). Associate Professor Wendt
and Mr. Robert.

Tests to determine the coefficients of weirs and orlﬁces, use and
calibration of water meters; tests to determine loss of head in pipes
due to various causes, and tests on water wheels, water turbines, rams,
and pumps.

140. CoNCRETE CONSTRUCTION RECITATION. Senior year and elective,
both semesters. Lectures and recitations, one hour. One’ semester
credit. Professor Seaton and Associate Professor Wendt.

Instruction is given in the principles governing the selection and
preparation of -materials, the proper proportlomng of materials for
different conditions, the construction of forms, mixing and handling
concrete, elementary reinforced concrete constructlon, finishing concrete
surfaces, stucco and plaster work, and the waterproofing and coloring
of concrete. A brief study is made of the application of these principles
to the making of concrete foundations, building blocks and bricks, posts,
sidewalks, floors, tanks, cisterns, silos, and bridges and culverts. Text:
Seaton’s Concrete Construction for Rural Communities.

145. CONCRETE CONSTRUCTION LABORATORY. Senior year and elective,
both semesters. Laboratory work, three hours. One semester credit.
This course must accompany or follow Concrete Construction Recitation
(Ap. Mech. 140). Associate Professor Wendt and Mr. Budden.

Laboratory and field work is given in hand and machine mixing and
handling of concrete, and in the construction of forms, for such ob-
jects as machine and building foundations, floors, sidewalks, fence posts,
and building blocks. Tests are made on concrete cylinders and beams
to illustrate the effect of different methods of treatment on the strength
and reliability of plain and reinforced concrete.

150. THEsIS. Senior year, continuing through the year. Professor
Sez]ioton, Associate Professor Wendt, Assistant Professor Péarce, and Mr.
Robert.

The laboratories of the department furnish an excellent opportunity
for experimental work in strength of materials, road materials, con-
crete and hydraulics, suitable for thesis projects of students in any
branch of engineering. Projects in machine design may also be worked
out as theses. The subject of the investigation should be selected in
consultation with the head of the department at the beginning of the
first semester of the senior year.

FOR GRADUATES AND UNDERGRADUATES

- 250. HiGHWAY ENGINEERING I LABORATORY. Senior year, first -se-
mester. Laboratory work, three hours. One semester credit. ' Pre-
requisite: Applied Mechanics I Laboratory. Associatg Professor Wendt
and Testing Engineer Scholer.

This is. a comprehensive course in the examination and testing of
bituminous and nonbituminous road materials.

255. ADVANCED APPLIED STATICS. Elective, first or second semester.
Class work, two hours. Two semester credits. Prerequisite: Applied
Mechanies II or E-II. Professor Seaton.

This course includes advanced problems in equilibrium of forces and
stresses in framed structures, including certain statically indeterminate
cases.
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260. Apvancep AppriED KINETICS. Elective, first or second semester.
Class work, two hours. Two semester credits. Prerequisite: Applied
Mechanics II or E-II. Professor Seaton.

Advanced problems in kinetics are given with special attention to the
kineties of rigid bodies.

265. ADVANCED MECHANICS OF MATERIALS. Elective, first or second
semester. Class work, two hours. Two semester credits. Prerequisite:
Applied Mechanics II or E-II. Professor Seaton or Associate Professor
Wendt.

A study is made of the theory of elasticity and its applications, of
elastic and masonry arches, and advanced problems in continuous girders
involving the general three moment equations.

270. HyprauLIiIC MACHINERY. Elective, first or second semester.
Class work, two hours. Two semester credits. Prerequisite: Hydraulies.
Associate Professor Wendt and Mr. Robert. ’

A study is made of the characteristics and applications” of water
wheels, turbines, pumps, and other hydraulic machinery.

275. Roap MATERIALS. Elective, first or second semester. Class
work, one hour; laboratory, three hours. Two semester credits. Pre-
requisite: Highway Engineering I Laboratory. Associate Professor
Wendt and Testing Engineer Scholer.

An advanced course in the properties and testing of the various ma-
terials used in road construction is here given.

FOR GRADUATES.

301. RESEARCH IN MATERIALS OF CONSTRUCTION. Elective, first or
second semester. One semester credit for each three hours of laboratory
work. Professor Seaton and Associate Professor Wendt.

Many problems related to materials used in engineering construction
offer attractive fields for research. A mumber of special pieces. of
apparatus in addition to the usual equipment of strength of materials
laboratory are available for this work. The results of such investiga-
tions, if suitable, may be incorporated in bulletins of the Engineering
Experiment Station.

COURSES IN DRAWING AND MACHINE DESIGN
FOR UNDERGRADUATES

155. ENGINEERING DRAWING. Freshman year, both semesters and
summer school. Drafting, supplemented by lectures and recitations, six
hours. Two semester credits. Mr. Smutz, Mr. Durland, and assistants.

Instruction is given in the selection and use of drawing instru-
ments, construction of geometrical figures, lettering, orthographic pro-
jections and sections, and pictorial methods of representation. Text:
French's Engineering Drawing. :

158. DESCRIPTIVE GEOMETRY. Freshman year, both semesters and sum-
mer school. Drafting practice with lectures and recitations, six hours.
Two semester credits. Prerequisites: . Engineering Drawing and Solid
Geometry. Mr. Smutz, Mr. Durland, and assistants.
~ In this course, which is a continuation of Engineering Drawing, more
advanced problems, involving the point, line, and plane; the intersection
and development of the surfaces of geometric solids; single-curved, and
double-curved surfaces, with their sections, tangents and tangent planes,
as well as the practical applications of the principles involved,-are studied.
Emphasis is laid on developing the student’s ability to visualize drawings
in the third angle. Text: Smith’s Practical Descriptive Geometry.
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161. MECHANICAL DrAWING I. Sophomore year, both semesters and
summer school. Drafting, with lectures and recitations, six hours. Two
semester credits. Prerequisite: Descriptive Geometry. Assistant Pro-
fessor Pearce and Mr. Durland. i

A study is made of conventional representations, working drawings,
modern drafting-room systems, and the reproduction of drawings. Ad-
ditional practice is given in the inclined Gothic and Reinhardt systems
of lettering. Working drawings, both detail and assembly, are made
from assigned plates. Special emphasis is given to the proper selection
of views to present the necessary information in convenient forms, dimen-
sioning, checking for errors, and the subject matter and arrangement of
titles and notes. Text: French's Engineering Drawing.

170. MECHANICAL DrRAWING II. Sophomore and junior years, second
semester and summer school. Drafting, nine hours. Three semester
credits. Prerequisites: Mechanical Drawing I. Kinematics (Ap. Mech.
180) must accompany or precede this course. Assistant Professor Pearce
and Mr. Durland.

About one-half of the time is occupied in making free-hand sketches of
simple machine parts and complete working drawings from these sketches
without further reference to the objects. At least one drawing is traced,
and a blue print made from the tracing. The remainder of the semester
is devoted to kinematic problems, including belting, cams, linkages, and
gears to fulfill specified conditions. Center line drawings are first made,
embkodying the solution of the problems, and upon these are built working
drawings of the machine parts. An effort is made to follow standard
practice in the design of those details usually determined by empirical
mec’ghods. Displacement and velocity diagrams are drawn for linkages
and cams.

175. MECHANICAL DRAWING III. Junior year, first semester. Draft-
ing, three hours. One semester credit. Prerequisite: Mechanical Draw-
ing II. Steam and Gas Engineering I (Steam and Gas 101) must ac-
company or precede this course. Assistant Professor Pearce.

This includes the solution of a problem on the slide valve by the
Bilgram diagram, followed by the design, mostly by empirical methods, of
the cylinder, piston, steam chest, and valve of a steam engine. All calcu-
lations and sketches are carefully kept in note books. Xent's Mechanical
Engineers’ Pocketbook and Mark’s Mechanical Engineers’ Handbook are
extensively used for reference, and each student is expected to have a
copy of one of these books. Manufacturers’ catalogues and blue prints are
also used for reference.

180. KINEMATICS. Sophomore and junior years, both semesters and
summer school. Lectures and recitations, three hours. Three semester
credits. Prerequisites: Plane Trigonometry (Math. 101) and Descrip-
tive Geometry (Ap. Mech. 158). Professor Seaton, Assistant Professor
Pearce, and Mr. Durland.

+A careful study is made of the fundamental elements of machinery
with reference to the transmission of motion and force, and to their forms
and arrangements in actual machines. Among the subjects discussed are:
bearings; screws; worms and wheels; rolling cylinders, cones and discs;
belts, ropes, and chains; cams, levers, and linkwork, with their motion,
velocity, and force diagrams; special forms of linkages, such as quick
return and straight-line motions; gear-tooth outlines, and trains of gears.
The solution of a large number of graphical and mathematical problems
is required in this course. Text: Schwamb and Merrill’s Elements of
Mechanism.

FOR GRADUATES AND UNDERGRADUATES

201. MACHINE DESIGN I RECITATION. Senior year, first semester. Lec-
tures and recitations, three hours. Three semester credits. Prerequi-
sites: Applied Mechanics IT and Mechanical Drawing II (Ap. Mech. 110,
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170) ; Steam and Gas Engineering II (Steam and Gas 110). Must ac-
company Machine Design I Laboratory. (Ap. Mech. 205). Professor Sea-
ton and Assistant Professor Pearce.

.. A study is made of the straining actions in machine elements in gen-
eral, with special attention to the design of springs, riveted fastenings,
screw fastenings, keys, force fits, cylinders, plates, journals, bearings,
shafting, clutches, couplings, and belt, rope, chain and gear transmissions.
Some time is devoted to a study of friction and lubrication, to the action
of reciprocating parts in engines, and to the problems arising in the
design of high-speed machinery. Text: Leutwiler’s Machine Design
and Lanza’s Dynamics of Machinery. °

205. MACHINE DESIGN I LABORATORY. Senior ‘year, first semester.
Drafting, six hours. Two semester credits. Must accompany Machine
Design I Recitation (Ap. Mech. 201). Professor Seaton and Assistant
Professor Pearce.

A steam boiler is designed in strict conformity to the A. S. M. E.
Boiler Code. Calculations are made for all parts except standard fittings,
and working drawings are made. In the latter part of the course designs
are made for a large pulley, shaft, and shaft coupling. All calculations
and sketches are kept in note books. .

210. MAcCHINE DESIGN II. Senior year, second semester. Drafting,
six hours. Two semester credits. Prerequisites: Machine Design I (Ap.
Mech. 201, 205). Professor Seaton and Assistant Professor Pearce.

This is a continuation of Machine Design I Laboratory. A small power
shear is designed. Calculations are made for all parts, and a graphica!
analysis is made of the stresses in the shaft. Working drawings are made.

215. FLOUR-MILL DESIGN. Senior year, first semester. Drafting, sup-
plemented by lectures and assigned reading, six hours. Two semester
credits. Prerequisites: Applied Mechanics E-II (Ap. Mech. 115) and
Milling Practice I (Mill. Ind, 201). Professor Seaton and Mr.

A design is made for a medium capacity flour mill, including the'selec:
tion and the planning of the arrangement of the machinery.

Architecture
Professor BAKER Assistant Professor SMITH
Professor WALTERS (Emeritus) Instructor = :

The courses in architecture are offered not only to provide for the
fundamental training necessary for the practice of architecture, but also
to give. the student a facility and working knowledge which will be of
immediate value to him upon graduation. The foundation which the
student acquires in college should be supplemented by continual pro-
fessional study, especially -during those years immediately following
graduation, when it is desirable that he should acquire practical ex-
perience in the employ and under the guidance of capable and experienced
members of the profession. Students -are most urgently advised to ac-
quire practical experience in an architect’s office during the summer
vacations of their college course.

Throughout the course the instruction by lectures, recitations and
drafting-room practice is fully amplified and expanded by a free use of
the equipment of the Department of Architecture. Within' the depart-
ment is housed a good working library of the standard architectural
works and leading professional magazines, together with the collections
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of lantern slides and photographs, to all of which the student has free
access. Placed about the amply lighted and well-equipped rooms of the
department is a generous collection of plaster casts, including important
examples of architectural fragments and ornament from historical mon-
uments. On the walls of the drafting rooms, where they are constantly
before the student, are hung selected examples from the department’s
collection of original drawings, 1nclud1ng specimens of both academic
and current professional work. From time to time this exhibit is changed.
_ At frequent intervals, representative men actually engaged in the
practice of architecture and the allied arts and trades are invited to
talk to and to advise the student. During the junior or senior year,
under the direction of and in company with a member of the departmental
faculty, each student is expected to make a visit to one or more of the
neighboring cities, thus enabling him to acquaint himself with the repre-
sentative work of the profession as well as with the operations and proc-
esses involved in the conduct of allied professions and industries.
All drawings or designs made during the student’s course are to be-
come the property of the department, to be used or returned at the dis-
cretion of the faculty.

COURSES IN ARCHITECTURE

FOR UNDERGRADUATES

108. ARCHITECTURAL DRAWING I. Freshman year, first semester.
Drafting room, six hours. Two semester credits. Professor Baker and
Assistant Professor Smith.

This course is outlined to give the student a working knowledge of
architectural drafting-room practice, with a view to fitting him to enter
an architect’s office his first summer in college. The work covers the
different methods of presenting architectural drawings, lettering, and
the various symbols used in architectural practice. Special attention is
given to the study of fundamental forms and their presentation.

109. ARCHITECTURAL DRAWING II. Freshman year, second semester.
Drafting room, six hours. Two semester credits. Prerequisite: Course
108. Professor Baker and Assistant Professor Smith.

This is a continuation of Architectural Drawing I, and consists of a
more detailed study of architectural forms, in preparation for Design I
in the sophomore year. Text: Pierre Esquire’s Traite Elementaire d’-
Architecture Comprenant U'Etude Complete des Cing Ordres.

111. FREE-HAND DrRAwWING I. Freshman year, first semester. Draft—
ing room, six hours, Two semester credit. Mr. -

This course comprises the drawing of simple obJects and groups as
exercises in developing the powers of observation as well as in training
the hand. Special attention is given to representations of the third
dimension. )

114, FREE—HAND DrAWING II. Freshman year, second semester. Draft-
ing room, snc hours. Two semester credits. Prerequisite: Arch. 111.
Mr.

This is an amplification and expansion of the principles taught in
Free-hand Drawing I, as applied to architectural forms and architectural
ornament. The work consists of drawing in charcoal or pencil from casts.

116. FREE-HAND DRAWING III. Sophomore year, first semester. Draft-
ing room, six hours. Two semester credits. Prerequisite: Arch. 114.
Mr.




160 Kansas State Agricultural College

This is a continuation of Free-hand Drawing II, and consists of draw-
ing from casts of architectural ornament and of the human figure, with
occasional exercises in rapid sketching.

117. FREE-HAND DRAWING IV. Sophomore year, second semester.
Drafting room, six hours. Two semester credits. Prerequisite: Arch.

116. Mr. .
In this course Free-hand Drawing III is continued.

118. FREE-HAND DRAWING V. Junior year, first semester. Drafting
room, six hours. Two semester credits. Prerequisite: Arch. 117. Mr.

This is a continuation of Free-hand Drawing III and IV, and consists
of a more detailed study and rendering in charcoal of architectural orna-
ment and the human figure. More time is given than in the previocus
course to rapid sketching in pencil and pen and ink, as well as to drawing
from memory.

120. FREE-HAND DRAWING VI. Junior year, second semester. Draft-
ing room, six hours. Two semester credits. Prerequisite: Arch. 118.
Mr. .

In this course Free-hand Drawing V is continued.

121. FREE-HAND DrRAWING VII. Senior year, first semester. Draft-
ing room, six hours. Two semester credits. Prerequisite: Arch. 120.
Mr. .
This is a continuation of Free-hand Drawing V and VI, but gives more
time to the drawing of the human figure and to practice in original com-
position, as well as to sketching in water color.

123. FREE-HAND DRAWING VIII. Senior year, second semester. Draft-
ing room, six hours. Two semester credits. Prerequisite: Arch. 121.

Mr. —.
In this course Free-hand Drawing VII is continued.

. 127. PERSPECTIVE. Freshman year, first semester. Drafting room, six
hours. Two semester credits. To be taken simultaneously with Ap.
Mech. 155 and Arch. 108. Assistant Professor Smith. .

This course, consisting of drafting-room exercises and examinations,
covers the study and practical application of the theory of perspective
as related to architectural practice. In the latter part of the course
drafting-room exercises are given to train the student to visualize, in
perspective, objects represented in orthographic projection.

130. SHADES AND SHADOWS Freshman year, second semester. Draft-
ing room, six hours. Two semester credits. Prerequisites: Ap. Mech.
155, and Arch. 108, 127. To be taken simultaneously with Ap. Mech. 158
and Arch. 109. Assistant Professor Smith.

The course consists of a series of drafting-room exercises and ex-
aminations, applying the principles of descriptive geometry in casting
conventional architectural shadows. In these exercises the student is
required to give careful consideration to the elemental architectural forms
and principles of rendering used in his study of this subject. Text:
MecGoodwin’s Architectural Shades and Shadows.

185. MATERIALS OF CONSTRUCTION I. Freshman year, first semester.
glassh work, two hours. Two semester credits. Assistant Professor

mith.

This is a recitation course covering the study of the properties and
uses of the various building materials, together with the conditions and
limitations under which they may be used in different types of building
construction. Text: Kidder’s Building Construction and Superintend-
ence, Vols. I and II.
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138. MATERIALS OF CONSTRUCTION II. Freshman year, second semes-
ter. Class work, two hours. Two semester credits. Prerequisite: Arch.
135. Assistant Professor Smith. ’

In this course Materials of Construction I is continued.

142. DESIGN I. Sophomore year, first semester. Drafting room, nine
hours. Three semester credits. Prerequisites: Arch. 114, 126, and 129.
Professor Baker, Assistant Professor Smith, and Mr.

This course is outlined to develop the student’s understanding of
architectural composition and his ability to present architectural concep-
tions, thus laying the foundation for his esthetic training. By means of
problems in original design, accompanied by a constant study and analy-
sis of the best historical examples, the student is led to develop his sense
of proportion and conception of beauty, at the same time acquiring
through the training of hand and eye a facility in architectural composi-
tion and rendering. In this course each student receives individual in-
struction, accompanied by frequent ecriticisms of students’ work before
the entire class.

144. DEesigN II. Sophomore year, second semester. Drafting room,
nine hours. Three semester credits. Prerequisite: Arch. 142. Pro-.
fessor Baker, Assistant Professor Smith, Mr.

In this course Design I is continued.

145. DesieN III. Junior year, first semester. . Drafting room, fifteen
hours. Five semester credits. Prerequisites: Arch. 117 and 144. Pro-
fessor Baker.

This is a continuation of Design I and II. At frequent intervals dur-
ing the year, time problems or rapid design sketches are required to test
the student’s development and to give him practice in clear and concise
expression. It is also required that at least one problem be presented in
perspective.

147. DESIGN IV. Junior year, second semester. Drafting room, fif-
teen hours. Five semester credits. Prerequisites: Arch. 145. Professor

Baker.
In this course Design III is continued.

148. DEsIGN V. Senior year, first semester. Drafting room, twenty-
four hours. Eight semester credits. Prerequisites: Arch 120 and 147.
Professor Baker.

In this course Design IV is continued.

151. DEesiGN VI. Senior year, second semester. Drafting room,
twenty-four hours. Eight semester credits. Prerequisite: Arch. 148.
Professor Baker.

In this course Design V is continued.

153. HisTORY OF ARCHITECTURE I. Sophomore year, first semester.
Class work, two hours. Two semester credits. Prerequisite: Arch. 114.
Assistant Professor Smith.

This is a lecture and recitation course covering the history of archi-
tecture from the dawn of civilization to the end of the Roman Empire.
Throughout the courses in the history of architecture the relation of
architecture to the development of civilization is constantly emphasized.
The lectures are given with the aid of lantern slides, and written papers,
with sketches, are required of each student.

156. HISTORY OF ARCHITECTURE II. Sophomore year, second semester.
Class work, two hours. Two semester credits. Prerequisite: Arch. 153.
Assistant Professor Smith.

This course continues History of Architecture I and covers the period
from the end of the Roman Empire to the end of the Gothic Period.
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159. HiISTORY OF ARCHITECTURE III. Junior™ year, first semester.
Class work, two hours. Two semester credits. Prerequisites: Arch. 117
and 156. Assistant Professor Smith.

This course continues History of Architecture II and covers the Italian
and French Renaissance period.

161. HisTOrRY OF ARCHITECTURE IV. Junior year, second semester.
Class work, two hours. Two semester credits. Prerequisite: Arch.
159. Assistant Professor Smith.

This course continues History of Architecture III and finishes the
Renaissance period to modern times.

168. WORKING DRAWINGS AND SPECIFICATIONS I. Sophomore year,
first semester. Drafting room, six hours. Two semester credits. Pre-
requisites: Ap. Mech. 158, Arch. 109 and 138. Professor Baker and
Assistant Professor Smith.

This course is designed to give the student experience in the execu-
tion of working drawings as required in actual practice, together with a
simultaneous study of the specifications that must accompany such draw-
ings. Special emphasis is laid upon the uses of various building ma-
terials and their influence upon architectural design. From time to time
the class visits buildings under construction as well as the offices of suc-
cessful practicing architects.

169. WORKING DRAWINGS AND SPECIFICATIONS II. Sophomore year,
second semester. Drafting room, six hours. Two semester credits. Pre-
requisite; Arch. 168. Professor Baker and Assistant Professor Smith.

In this course Working Drawings and Specifications I is continued.

172. DOMESTIC ARCHITECTURE. Senior year, first semester. Drafting
room, six hours. Two semester credits. Prerequisites: Arch. 144 and
169. Professor Baker.

This is & course of drafting-room exercises covering the history and
development of the modern house. Following a historical survey a study
is made of the problems of location, plan, and design; types of construe-
tion, systems of sanitation, heating, and lighting. Throughout the course
the student, along with the study of plans and designs and actual visits
to houses, is required to solve problems.

183. CIVILIZATION AND ART 1. Senior year, first semester. Class
work, three hours. Three semester credits. Prerequisite: Hist. 123 and
Arch. 156. Professor Baker.

This course comprises a survey of civilization from earliest history,
laying special emphasis on the Hellenistic, Roman, and Gothic periods,
and tracing the economic, political, racial, and religious phases of his-
tory simultaneously with the artistic developments of each epoch. The
course consists of lectures, recitations, written papers, and research, the
accomplishment of which is greatly aided by a free use of lantern slides,
photographs, and library references.

185. CIVILIZATION AND ART II. Senior year, second semester. Class
work, three hours. Three semester credits. Prerequisite: Arch. 183.
Professor Baker.

This continues Civilization and Art I to the close of the Renaissance.

191. OFFICE PRACTICE. Senior year, second semester. Class work,
three hours. Three semester credits. Prerequisite: Senior standing.
Professor Baker.

This course is designed to. acqualnt the student with the relations
between the architect and the contractor, the client, the building trades,
the recognized architectural societies, and the communlty The problems
of building laws, labor laws, contracts, and bonds are also discussed. The
work includes lectures, recitations, tesearch, and reports.
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Civil Engineering
Professor CONRAD Instructor FURR
Assistant Professor FRAZIER Instructor WHITE
~ The instruction in civil and highway engineering is given by means

of lectures and recitations, and by the practice in the field, in the drafting
room, and in the laboratory. The heaviest technical work of the depart-
ment falls in the junior and senior years, during which courses are given
in civil engineering drawing and in the analysis of stresses in framed
structures, structural design, drainage and irrigation engineering, eon-
struction and design in masonry and concrete, railways, highway en-
gineering, astronomy, and geodesy. Considerable time is devoted to thesis
work. .

The seminar affords the students an opportunity to become acquainted
with modern engineering practice through discussions and references to
current periodicals.

. In addition to the laboratory equipment found in other engineering de-
‘partments, which is available to civil engineering students as well, the
Department of Civil Engineering possesses a good assortment of transits,
levels, plane tables, tapes, and chains. It also owns a precise level, a
direction theodolite, a repeating theodolite, and a base-line outfit. A re-
cording gauge makes a continuous record of the stage of the Kansas river,
to be used in computing the flood discharge of that stream. This informa-
tion will be of great value in future years as a basis for designing works
for flood ‘protection.

COURSES IN CIVIL ENGINEERING
FOR UNDERGRADUATES

102. SURVEYING I. Freshman year, both semesters. Field work,
plotting and supervised study, six hours. Two semester credits. Pre-
requisite: Plane Trigonometry (Math. 101). Assistant Professor Fra-
zier, Mr. Furr, and Mr. White.

This is a brief course in the use and care of engineers’ surveying in-
struments. Text: Breed and Hosmer’s Surveying, Vol. I. .

111. SurveYING II. Freshman year, both semesters. Field work,
plotting and supervised study, six hours. Two semester credits. Pre-
requisite: Surveying I. Mr. Furr and Mr. White.

The course is devoted to work in land and topographic surveying.
Text: Breed and Hosmer’s Surveying, Vol. 1.

120. MASONRY AND FOUNDATIONS. Junior year, first semester. Class
work, two hours. Two semester credits. Prerequisite: Engineering
Physics I (Physics 211). Professor Conrad.

“In this course a study is made of the principles underlying the design
and construction of foundations, the stresses in plain masonry structures,
and the method of designing such structures.

125. Civi. ENGINEERING DRAWING I. Sophomore year, second semes-
ter. Drafting room, six hours. Two semester credits. Prerequisite:
Mechanical Drawing I (Ap. Mech. 160, 165). Assistant Professor Frazier.

This course is devoted to the application of stereotomy, shades and
shadows, isometric drawing, and perspective and copying working draw-
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ings of engineering structures. The principles are explained to the stu-
dents by such short lectures as seem necessary for the purpose. No text-
book is used.

130. ELEMENTS OF IRRIGATION AND DRAINAGE RECITATION. Elective,
first semester. Class work, two hours a week for the first half of the
semester. One semester credit. No prerequisite. Assistant Professor
Frazier.

This course comprises a brief treatment of the subjects from the
agriculturist’s point of view. Texts: Elliott’s Engineering for Land
Drainage, and Fortier’s Use of Water in Irrigation.

135. ELEMENTS OF IRRIGATION AND DRAINAGE LABORATORY. Elective,
first semester. Field work, six hours a, week for the second half of the
semester. One semester credit. No prerequisite. Assistant Professor
Frazier.

Practice work in the field and drafting room is devoted to the laying
out and plotting of simple farm drainage and irrigation systems. Same
texts as in Civ. Engr. 130.

145. RAILWAY ENGINEERING I. Junior year, second semester. Class
work, two hours. Two semester credits. Prerequisites: Surveying II
and Civil Engineering Drawing I (Civ. Engr. 111, 125). Assistant Pro-
fessor Frazier. . ‘

This is a short course in the theory of railway engineering based on
Wellington’s economic theory. Considerable time is also devoted to
the study of track construction and maintenance, and to the design of
yards and terminals. Texts: Raymond’s Elements of Railroad Engineer-
mng.

151. SURVEYING III RECITATION. Sophomore year, first semester.
Class work, two hours. Two semester credits. Prerequisite: Surveying
II. Mr. Furr.

This course comprises a study of hydrographie, city and mine sur-
veying. Text: Breed and Hosmer’s Surveying, Vols. I and II.

155. SURVEYING III LABORATORY. Sophomore year, first semester.
Field and drafting-room work, three hours. One semester credit. Pre-
requisite: “Surveying II Laboratory. Mr. Furr.

* The field exercises are devoted to practice work in topographic survey-
ing. Time in the drafting room is devoted principally to topographic
Mapping. Texts: Same as in Civ. Engr. 151.

156. SURVEYING IV RECITATION. Sophomore year, second semester.
Class work, two hours. Two semester credits. Prerequisite: Surveying
III. Mr. Furr..

This course is devoted to a study of railroad curves and earthwork.

157. SURVEYING IV LABORATORY. Sophomore year, second semester.
Field and drawing room, three hours. One semester credit. Prerequi-
site: Surveying II. Mr. Furr. ‘

The time is devoted to field and drafting room exercises in railroad
curves and earthwork, '

161. DRAINAGE AND IRRIGATION I. Junior year, second semester. Class
work, two hours. Two semester credits. Hydraulics (Ap. Mech. 130)
must be taken with this course or precede it. Professor Conrad.

In this course a study is made of the application of engineering prin-
ciples to the design and construction of drainage and irrigation works.
Considerable attention is paid to the development of ground-water sup-
plies for irrigation. Texts: Elliott’s Engineering for Land Drainage,
and Newell and Murphy’s Principles of Irrigation Engineering.
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170. THesis. Senior year, continuing through both semesters. Pro-
fessor Conrad.

All candidates for the degree of bachelor of science in civil engineering
are required, during their senior year, to prepare a thesis. This thesis
may be a report on a proposed design, an original investigation, or a
library research. Civil engineering students may, with the approval of
the head of the department, take their thesis work outside of the de-
partment. The thesis subject may be selected and approved by the head
of the department in which the work is done before October first next
preceding the commencement at which the candidate proposes to graduate.

FOR GRADUATES AND UNDERGRADUATES

201. BRIDGE STRESSES. Senior year, first semester. Class work, four
hours. Four semester credits. Prerequisite: Applied Mechanics II
(Ap. Mech. 110). Professor Conrad.

This course involves a study of the algebraic and graphical methods of
computing the stresses in bridges, leading up to the subject of bridge
design in the following semester. Text: Merriman and Jacoby’s Roofs
and Bridges, Part 1.

205. Civi ENGINEERING DRAWING II. Senior year, first semester.
Drafting room, six hours. Two semester credits. Prerequisite: Civil
Engineering Drawing I (Civ. Engr. 125). Professor Conrad.

This course is devoted to graphic statics and the design of simple roof
trusses in timber and steel. Text: Merriman and Jacoby’s Roofs and
Bridges, Part II.

210. ASTRONOMY AND GEODESY RECITATION. Senior year, first semes-
ter. Class work, three hours. Three semester credits. Prerequisite:
Surveying III. Assistant Professor Frazier.

A brief course in the elements of practical astronomy followed by a
study of the precise methods of surveying and leveling. Text: Breed and
Hosmer’s Surveying, Vol. IL. :

215. ASTRONOMY AND GEODESY L.ABORATORY. Senior year, first semes-
ter. Field work, three hours. OCne semester credit. Prerequisite: Sur-
veying IIT Laboratory. Assistant Professor Frazier.

The work is devoted to simple astronomical observations, principally
for determining the true meridian; to base line measurements and tri-
angulation work. Each student is also required to run a short circuit
with the precise level.

220. WATER SUPPLY. Senior year, first semester. Class work, two
hours. Two semester credits. Prerequisite: Hydraulics (Ap. Mech. 130).
Professor Conrad.

The course deals with the water supply for cities from the standpoints
of consumption, collection, storage, distribution, and purification.

225. SEWERAGE. Senior year, first semester. Class work, two hours.
Two semester credits. Prerequisite: Hydraulics (Ap. Mech. 130). As-
sistant Professor Frazier. . .

A study is made of the problems met in the design and construction of
sewer systems and disposal plants for cities of moderate size. Text:
Folwell’s Sewerage.

230. HigEWAY ENGINEERING I RECITATION. Senior year, first semes-
ter. Class work, two hours. Two semester credits. Prerequisite: Ap-
plied Mechanics IT (Ap. Mech. 110). Mr. Furr. .

A study of the principles underlying the location, construction, an
maintenance of all ordinary types of roads and pavements. Text: Agg’s
Construction of Roads and Pavements (For the laboratory work in con-
nection with this course, see Ap. Mech. 250.)
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246. BRIDGE DESIGN. Senior year, second semester. Drawing, nine
bours. Three semester credits. Prerequisite: Bridge Stresses (Civ.
Engr. 201). Professor Conrad.

This course comprises general drawings for a highway truss bridge,
a railroad truss bridge, and a railroad deck plate girder. -Text: Merri-
man and Jacoby’s Roofs and Bridges, Part III.

250. CONCRETE DESIGN RECITATION. Senior year, second semester.
Class work, two hours. Two semester credits. Prerequisite: Applied
Mechanies II (Ap. Mech. 110). Professor Conrad.

An application of the principles of reinforced concrete to the design
of chimneys, buildings, retaining walls, danis, and bridges. Text: Tay-
lor and Thompson’s Concrete, Plain and Reinforced.

255. CONCRETE DESIGN LABORATORY. "Senior year, second semester.
Drafting-room work, three hours. One semester credit. Prerequisite:
Applied Mechanics II (Ap. Mech. 110.) Professor Conrad.

In this course the students make drawings of reinforced concrete re-
taining walls, dams, slab and girder bridges, and arch bridges. Text:
Taylor and Thompson’s Concrete, Plain and Reinforced.

- 260, RAILwAY ENGINEERING II RECITATION. Optional, senior year,
second semester. Class work, two hours. Two semester credits. Pre-
lf"gqm_site: Railway Engineering I (Civ. Engr. 145). Assistant Professor
razier,
This course comprises the study of railway operation and maintenance.

265. RAILWAY ENGINEERING II LABORATORY. Optional, senior year,
second semester. Field and drafting room, six hours. Two semester
credits., Prerequisite: Railway Engineering I (Civ. Engr. 145). Assist-
ant Professor Frazier. .

In the field, reconnoissance and survey of a short railroad is made,
and the office work consists in making the maps, profiles, and estimates
from the survey. Text: Allen’s Railroad Curves and Earthwork.

270. HicEwAY ENGINEERING II REcITATION. Optional, senior year,
second semester. Class work, two hours. Two semester credits. Pre-
requisite: Highway Engineering I (Civ. Engr. 230). Mr. Furr.

This course consists in a study of highway laws, highway administra-
tion in the various states, and highway economics.

275. HicHWAY ENGINEERING II LaBORATORY. Optional, senior year,
second semester. Field and drafting room, six hours. Two semester
cFred.its. Prerequisite: Highway Engineering I (Civ. Engr. 230). Mr.

urr.

In the field, a reconnoissance and survey for a highway a few miles
long is made. The work in the drafting room consists in making the
maps, profiles, and estimates from the survey.

280. DRAINAGE AND IRRIGATION II RECITATION. Optional, senior year,
second semester. Class work, two hours. Two semester credits. Pre-
requisite: Drainage and Irrigation I. Professor Conrad.

A continuation of the.former course in Drainage and Irrigation, deal-
ing with the design of irrigation structures and the management of irri-
gation projects.

285. DRAINAGE AND IRRIGATION 1I LABORATORY. Optional, senior year,
second semester. Field and drafting room, six hours. Two semester
credits. Professor Conrad.

The field work consists in making the survey for a drainage or irri-
gation project. In the office the maps, estimates, and designs are made,
using the survey as a basis.
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Electrical Engineering

Professor REID Assistant Professor FENTON
Assistant Professor KLOEFFLER Instructor MARKLE

Instruction in this department is given by means of textbooks, lec-
tures, reference work, and laboratory periods. The class work is illus-
trated by means of demonstration apparatus and the projection lantern.

The electrical measurement and calibration laboratory is provided with
standard instruments of measurement, including standards of resistance,
and electromotive force, self-induction, and capacity, Wheatstone bridges,
and potentiometers. More than 100 ammeters, voltmeters, and watt-
meters, with 250 ranges, of the best types of American and foreign manu-
facture, are available for use. The instrument equipment includes also
frequency meters, a synchroscope, a power factor meter, electric, mag-
netic, centrifugal and liquid tachometers, slip meters, a Tirrill voltage
regulator, current and potential transformers, electrostatic voltmeters,
and rotating standard test meters.

The modern equipment contained in the telephone laboratory has been
made possible through the liberal codperation of various telephone com-
panies. It includes a Western Electric demonstration panel, containing
all parts and circuits for connecting two subscribers through the A board
and B board of the multi-office exchange; a Swedish-American magneto
wall switchboard; a demonstration outfit of the Automatic Telephone
Company type, including line switches, first and second selectors and
corinector switches; Kellogg Switchboard & Supply Company’s switch-
board panel, and two demonstrating panels of the Stromberg-Carlson
type, one containing all the parts and circuits for the magneto switch-
board and the other the same for common battery board. A complete
line of bridging magneto and common battery wall telephone sets of all
above-mentioned makes, including two of Leigh Cracraft type, are to be
found in the laboratory. In addition there are series telephone sets,
desk telephones, various individual telephone parts and potentiometer
boards, for making transmission efficiency tests.

The machine, instrument, and general apparatus equipment of the
department is unusually complete. More than forty generators and
motors, both alternating and direct current, from one kilowatt to thirty
kilowatts in size, and totaling 850 horsepower, are available for the use
of students receiving instruction in the electrical laboratories. In addi-
tion, there are eight machines ranging from five to thirty-five kilowatts,
complete except windings, available for instruction in armature and field
winding. : )

The above machine equipment includes a 30-kilowatt, 2,300-volt, poly-
phase alternating-current generator, a 15-kilowatt, 125-volt, alternating-
current generator, which may be connected as a single-phase, two-phase,
three-phase, six-phase, or twelve-phase machine; a 7%-kilowatt synchron-
ous converter, which may be used as a one-, two-, three-, or quarter-phase
mctor; a 10-kilowatt special synchronous converter, designed for use in
single-, three-, or six-phase operation, equipped with amortisseur wind-
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ing, speed limiting and oscillating devices, series winding and commutat-
ing poles. Three 5-kilowatt transformers are accessories of this machine.
A pair of 6-kilowatt compound-wound generators is used as a balancer
set on the Edison 3-wire system, supplying the laboratory with 110 volts,
from the 220-volt power supply, and to illustrate commercial use of
such systems. Two compound-wound generators on the same sub-base,
direct-connected to a motor, are used to illustrate commercial use of
generators in parallel operation, Edison 3-wire system, and “pump-back”
factory efficiency tests.

A set of four machines, mounted on a common bed-plate, includes two
71 kilowatt alternating-current generators, and two 15-horsepower di-
rect-current motors, whose speed is variable from 600 to 1,800 revolutions.
By means of flanged couplings, any combination of two, three, or four
machines may be operated. The generator armature windings are
brought out to twelve terminals, and each may be connected as a single-,
two-, or three-phase Y or delta, six-phase or twelve-phase machine, and
when running in synchronism, the armatures of the two machines may be
turned with reference to each other through 180 degrees, so that any de-
sired phase difference may be obtained. These alternators may be used
in parallel, as synchronous motors, in meter testing to produce an arti-
ficial power factor, and many other combinations.

Accessory apparatus includes field and starting rheostats and con-
trollers, load racks, and banks of lamps, inductive and capacity loads,
20,000- and 60,000-volt testing transformers, arc and spot welding equip-
ment, a 3-element oscillograph with photographing attachments, with
which simultaneous waves of three electric currents or voltages may be
observed and photegraphed, a mercury arc rectifier, and a constant cur-
rent transformer.

Through the generous assistance of the Westinghouse Electric and
Manufacturing Company, the department has been able to install a very
complete electric railway test set, consisting of two street-railway motors
of a most recent design and a complete control equipment of the H L
type. The motors are mounted on and geared to a shaft, on which are a
flywheel and brake pully. The flywheel requires as much energy to ac-
celerate as does a 10-ton car, and the brake load may be adjusted to re-
produce any desired load on car and condition of track. The H L control
equipment includes the master controller, and electrically controlled, air-
operated unit switches. It is the type used on many single cars and
multiple-car trains on surface, elevated and subway roads, and also in
many of the modern steam road electrifications.

COURSES IN ELECTRICAL ENGINEERING
FOR UNDERGRADUATES

101. DIRECT-CURRENT MACHINES I RECITATION. Junior year, first
semester. Recitations or lectures, three hours. Three semester credits.
Prerequisites: Calculus I (Math. 113) and Engineering Physics II
(Physies 212). Professor Reid.

The work consists of a detailed study of the fundamental principles
of magnetic and electric circuits and their application to the various
types of direct-current machines. Numerous problems involving the
application of the principles are given as a part of the course. The
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class work is planned to codrdinate with the work in the electrical engi-
neering laboratory. Text: Franklin and Estey’s Elements of Electrical
Engineering, Vol I. _

105. DIRECT-CURRENT MACHINES I LABORATORY. Junior year, first
semester. Laboratory work, three hours. One semester credit. This
course should accompany or follow Direct-Current Machines I Recitation.
Assistant Professor Kloeffler.

A series of experiments is outlined which is designed to necessitate
careful, accurate measurement. The student is obliged to make all elec-
trical connections with the necessary instruments in the circuit, and to
record the required data. From the laboratory records a written report
upon each experiment or test must be submitted. The laboratory exer-
cises include tests for armature and field resistance, potential curves,
machine characteristics, motor and generator efficiencies. Text: Swen-
son and Frankenfield’s Testing of Electromagnetic Machinery, Vol. 1.

110. DIRECT-CURRENT MACHINES II RECITATION. Junior year, second
semester. Lectures or recitations, three hours. Three semester credits.
Prerequisite: Direct-Current Machines I. Assistant Professor Kloefller.

This course is a continuation of Direct-Current Machines I. It in-
volves a detailed study of the various types of direct-current machinery
with respect to theory and operation. Text: Franklin and Estey’s Ele-
ments of Electrical Engineering, Vol. L.

The latter part of the course is devoted to a study of the construe-
tion and testing of the various types of voltmeters, ammeters, wattmeters,
and watthour meters. Text: Jansky’s Electrical Meters.

115. DIRECT-CURRENT MACHINES II LABORATORY. Junior year, second
semester. Laboratory work, three hours. One semester credit. This
course should accompany or follow Direct-Current Machines II Recita-
tion. Assistant Professor Kloeffler.

Special attention is given in this course to the different methods of
determining generator and motor efficiencies and to the proper tabula-
tion and interpretation of results. The latter part of the course is de-
voted to the calibration of electrical instruments. Text: Swenson and
Frankenfield’s Testing of Electromagnetic Machinery, Vol. 1.

121. ELECTRICAL MEASUREMENTS RECITATION. Junior year, first se-
mester. Lectures and recitations, one hour. One semester credit. Pre-
requisites: Calculus I (Math. 113) and Engineering Physics II (Physics
212). Assistant Professor Kloeffler.

This course is an extension of the work in electricity in Engineering
Physics II. It treats of the various methods for the measurement of re-
sistanee, current, electromotive force, capacity, and inductance. Text:
A. W. Smith’s Principles of Electrical Measurements.

126. ELECTRICAL MEASUREMENTS LABORATORY. Junior year, first se-
mester. Laboratory work, three hours. One semester credit. This course
should accompany or follow Electrical Measurements Recitation. As-
sistant Professor Kloeffler.

The laboratory course follows the work of the classroom by giving
applications of the fundamental principles studied.

130. ELECTRICAL ENGINEERING M-I RECITATION. Senior year, first
semester. Lectures or recitations, three hours. Three semester credits.
Prerequisites: Engineering Physics II (Physies 212) and Calculus I
(Math. 113). Assistant Professor Kloeffler.

This course covers the subject of direct-current machines with refer-
ence to the fundamental laws of the electric circuit, the principles of
direct-current machinery, and the more important commercial tests.
Text: Bailey’s Dynamo-Electric Machinery.

8—Ag. Col.—2702
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185. ELECTRICAL ENGINEERING M-I LABORATORY. Senior year, first
semester. Laboratory, three hours. One semester credit. This course
should accompany or follow Electrical Engineering M-I Recitation. As-
sistant Professor Fenton.

Practice is given in the proper use of electrical measuring instru-
ments. The experiments include a variety of tests requiring accurate
observation, and a knowledge of the theory of dynamo machines. -The
various standard characteristics and efficiency tests are given. A written
report on each test is required.

140. ELECTRICAL ENGINEERING M-II RECITATION. Senior year, second
semester. Lectures and recitations, three hours. Three semester credits.
Prerequisite: Electrical Engineering M-I. Professor Reid.

The work covers briefly the important principles of alternating-current
‘phenomena. The leading types of alternating-current machinery and
apparatus are discussed with reference to their operation and their
adaptability to different classes of service. Text: Bailey’s. Dynamo-
Electric Machinery.

145. ELECTRICAL ENGINEERING M-II LABORATORY. Senior year, second
semester. Laboratory work, three hours. One semester credit. As-
sistant Professor Fenton.

This course includes practice in the use of alternating-current instru-
ments; standard tests of alternators, motors, and transformers; and
methods of operating the different types of alternating-current ma-
chinery. -

150. ELECTRICAL MACHINE DESIGN I. Senior year, first semester.
Laboratory work, three hours. One semester credit. Prerequisite: Di-
rect-Current Machines II. Assistant Professor Kloeffler.

The purpose of the course is to acquaint the student with the principles
of commercial design of direct-current machinery. Each student is re-
quired to make the necessary calculations and drawings for a direct-
current generator. Text: Gray’s Electrical Machine Design.

155. ELECTRICAL MACHINE DESIGN II. Senior year, second semester.
Laboratory, six hours. Two semester credits. Prerequisites: Alternat-
ing-Current Machines II and Electrical Machine Design I. Assistant
Professor Kloeffler. ’

This course embraces the elementary principles underlying the design
of alternating-current apparatus. Students are required to make cal-
culations and drawings for an alternating-current machine. Text: Gray’s
FElectrical Machine Design.

© 160. ELECTRICAL ENGINEERING C RECITATION. Senior year, second
semester. Recitations or lectures, two hours. Two semester creidts. Pre-
requisite: College Physics. Assistant Professor Fenton. °
~ This work is designed to cover briefly the fundamental principles of
direct-current and alternating-current electricity. Emphasis is laid upon
the proper installation and operation of the different classes of machines
and the use of electricity for lighting and power. Text: Morecroft’s
Continuous and Alternating Machines. '

165. ELECTRICAL ENGINEERING C LABORATORY. Senior year, second
semester. Laboratory work, three hours. One semester credit. Assistant
Professor Fenton. )

The laboratory practice is designed to give the student a knowledge
of the most important commercial tests. The proper use of electrical
instruments is emphasized. A written report of each laboratory test
is required.

170. ELECTRICAL MACHINERY AND CONSTRUCTION. Freshman year,
first and second semesters. Laboratory work, six hours. Two semester
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credits. Professor Reid, Assistant Professor Fenton, and Mr. Markle.

This is an introductory course in applied electricity. About one-half
the time is devoted to acquainting the student with the various modern
methods of interior wiring, approved by the National Board of Fire
Underwriters, including open, cleat wiring, knob and tube-concealed wir-
ing, flexible and rigid iron-pipe conduit, and metal molding. The wiring
“code” is used as a reference in this part of the course, and on its com-
pletion the student should be competent to plan, lay out and install the
wiring for the usual residence or business building.

The remainder of the time is devoted to the installation, care, opera-
tion and repair of electrical machinery. It includes armature winding
of direct- and alternating-current motors and generators; the diagnosis
and location of faults—short circuits, open circuits, grounds—and the
repair of these various types of electrical-machine troubles. It also in-
cludes the installation and connection of motors, generators, meters, com-
pensators, and other of the usual types of electrical apparatus.

195. THEESIS. Senior year, continuing through both semesters. Pro-
fessor Reid, Assistant Professor Kloeffler, Assistant Professor Fenton,
and Mr. Markle.

The subject for thesis work is selected in consultation with the head
of the department, at the beginning of the first semester of the senior
year. The work is continued during the second semester. Every oppor-
tunity is given the student to work out original ideas as to design and
operation of electrical apparatus and machinery.

FOR GRADUATES AND UNDERGRADUATES

201. ALTERNATING-CURRENT MACHINES I RECITATION. Junior year,
second semester. Recitations or lectures, two hours. Two semester
credits. Prerequisites: Calculus II (Math. 116) and Direct-Current
Machines I. Professor Reid. :

The work consists of a mathematical treatment of alternating-current
phenomena. A study is made of the vector method of treating alternat-
ing-current problems. The solution of problems involving single and
polyphase circuits forms an important part of the course. Text: Frank-
lin and Estey’s Elements of Electrical Engineering, Vol. II.

205. ALTERNATING-CURRENT MACHINES I LABORATORY. Junior year,
second semester. Laboratory work, three hours. One semester credit.
This course should accompany or follow ‘Alternating-Current Machines I
Recitation. Professor Reid and Assistant Professor Kloeffler.

It is the aim of this course to provide a series of experiments illustrat-
ing the theoretical work of the lecture room. Practice is given in the
accurate measurement of capacity and inductance, and the effect of each
upon the circuit. The latter part of the course is devoted to a study of
polyphase circuits. - : )

210. ALTERNATING-CURRENT MACHINES II RECITATION. Senior year,
first semester. Recitations or lectures, four hours. Four semester credits.
Prerequisite: Alternating-Current Machines I. Professor Reid.

This is a continuation of Alternating-Current Machines I. The course
consists of a study of the theory of alternating-current machinery, alter-
nators, synchronous motors, induction motors, transformers, and the va-
rious devices used in connection with alternating-current work. ‘A study
is also made of the application of the different types of machinery to in-
dustrial uses. Text: Franklin and Estey’s Elements of Electrical Engi-
neering, Vol. IIL. )

215. ALTERNATING-CURRENT MACHINES II LABORATORY. Senior year,
first semester. Laboratory work, six hours. Two semester credits.
This course should accompany or follow Alternating-Current Machines II
Recitation. Professor Reid.



172 Kansas State Agricultural College

A series of experiments involving special and commercial tests of al-
ternators, synchronous motors, transformers, and the different types of
alternating-current machinery and apparatus.

220. TELEPHONY RECITATION. Senior year, first semester. Class work,
two hours. Two semester credits. Prerequisites: Direct-Current Ma-
chines I and Alternating-Current Machines II. Assistant Professor
Kloeffler.

This course consists of a consideration of the principles of acoustics
and alternating-current phenomena involved in telephone practice. A de-
tailed investigation is made of telephone apparatus and circuits, with
reference to their adaptation to various kinds of telephone service. This
is followed by a study both of the design and maintenance of telephone
lines and central-office apparatus, and of central-office methods, the selec-
tion of apparatus, and methods of handling telephone traffic. Text: Me-
Meen and Miller’s Telephony. :

225. TELEPHONY LABORATORY. Senior year, first semester. Labora-
tory, three hours. One semester credit. This course should accompany
or follow Telephony Recitation. Assistant Professor Kloeffler.

This course includes the study and measurement of telephone parts,
the actual wiring of telephone circuits on the magneto, common battery
and automatic systems, location of line trouble, and transmission efficiency
tests on various types of apparatus and circuits.

285, 286. ILLUMINATING ENGINEERING. Senior year, second semester,
Lectures and recitation, two hours; laboratory, three hours. Three
semester credits. Prerequisites: Caleculus II (Math. 116) and Engineer-
ing Physics II (Physics 212). Assistant Professor Kloeffler. .

This course is devoted to a study of photometry. and light standards
and the principles of illumination. The different types of incandescent
and arc lamps are discussed with reference to their efficiency and adapt-
ability’ to different classes of lighting. Systems of street illumination
are also studied. Text: Croft’s Practical Electric Illumination

240. ELECTRIC RAILWAYS. Senior year, second semester. Recita-
tions or lectures, two hours. Two semester credits. Prerequisite: Alter-
nating-Current Machines II. Professor Reid.

A study is made of the development of electric traction; traffic condi-
tions and train schedules; speed-time curves; power generation and dis-
tribution for electric railways signal systems; types of cars and locomo-
tives in use; various control systems; and adaptability of electric trac-
tion to steam road. Text: Harding’s Electric Railway Engineering.

Farm Engineering

Professor ————— Instructor PARSONS
Assistant Professor SANDERS Assistant SMITH

This department gives instruction in such branches of engineering as
are directly related to agriculture. It also correlates and gives general
supervision to such courses presented in other engineering departments as
are open to students in agriculture and agricultural engineering, in order
that the agricultural application and uses of engineering principles,
methods, and materials may be kept clearly before the student.

In all the courses given, the time is carefully apportioned between the
clagsroom and the laboratory, in order to present the subject in the clear-
est and most forceful way. The practical application of theoretical prin-
ciples is emphasized.
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The various courses in rural architecture, farm machinery, and trac-
tors are under the direct supervision of this department. The student is
‘taught the requirements of farm buildings, is trained to plan their ar-
rangement and to select and use the proper construction materials in
the most advantageous way. The farm machinery laboratory equipment
{s unusually ample and complete; all kinds of the most modern imple.
ments, to the value of nearly $10,000, are available, whereby their con-
struction, adjustment, operation, and care may be fully covered, not only
in laboratory study, but in field work and draft tests as well. The study
of traction engines is arranged to cover thoroughly the construction,
operation and repair of the numerous modern tractors which are part
of the regular equipment; traction tests in conjunction with various
types of farm power machinery are also made. The tractor laboratory is
also equipped with four tractor power units mounted on bases, with vari-
ous types of tractor ignition apparatus, and with complete apparatus for
power and draft tests. All farm machinery and tractor equipment is
kept up to date through a system of exchange with the manufacturers
whereby old machines are replaced, when advisable, by new ones.

The comparatively recent development of this work, and its rapidly
growing importance, renders investigational study very valuable, and
special attention is given to the courses covering this phase of the subject.

COURSES IN FARM ENGINEERING
FOR UNDERGRADUATES

. 102. RURAL ARCHITECTURE. Elective, both semesters. Lectures, rec-
itations, drafting-room practice, nine hours. Three semester credits.
Professor X

This course includes lectures on the requirements, details of arrange-
ment, and materials of construction for barns, storage, and work build-
ings for the farm. The preparation of specifications, bills of material,
and estimates of costs is an essential part of the course. In the drafting-
room, plans are prepared for typical farm buildings.

106. FIELD MACHINERY RECITATION. Sophomore year and elective,
both semesters. Class work, one hour. One semester credit. Mr. Par-
sons.

The fundamentally important definitions and principles relating to
farm machinery are first given, this being followed by material con-
cerning the development, construction, operation, and use of soil prep-
aration, seeding, cultivating, harvesting, and miscellaneous machinery.
Thée importance of proper selection and care of farm machinery is
emphasized. i

107. FIeLD ‘MACHINERY LABORATORY. Sophomore year and elective,
both. semesters. Laboratory, three hours. One semester credit. Mr.
Parsons. ;

A detailed study of the machines taken up in the classroom is con-
ducted both in the laboratory and in the field.

111. PowER MACHINERY RECITATION. Junior year and elective, sec-
ond semester. Class work, one hour. One semester ctedit. Prerequisite:
Field Machinery. Mr. Parsons.

This course continues the study of field machinery with special refer-
ence to those machines requiring mechanical power for their operation,
including engine plows, hay balers, feed mills, corn shellers, ensilage
cutters, and threshing machines.
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112. Power MACHINERY L.ABORATORY. Junior year and elective, sec-
ond semester. Laboratory, three hours. One semester credit. Mr.
Parsons.

Laboratory and field instruction is given and tests are conducted upon
the machines discussed in the classroom.

116. TRACTORS AND TRUCKS RECITATION. Junior year, both semesters.
Lectures and recitations, two hours. Two semester credits. Prerequisite:
None. Assistant Professor Sanders.

This course covers the study of the construction and operation of
tractors and trucks, with special reference to machines using internal
combustion engines as power units.

117. TRACTORS AND TRUCKS LABORATORY. Junior year, both semesters.
Laboratory, three hours. One semester credit. Assistant Professor San-
ders and assistants.

A study is made of the construction of steam and gas tractors and
trucks and practice is given in the operation and testing of these ma-
chines under belt, road, and field conditions.

119. FarRm SANITATION AND WATER SuPpPLY. Elective, second semes-
ter. Class work, two hours. Two semester credits. No prerequisite.
Professor.

A study of sources of water supply, installation of cisterns on the
farm, and farm sanitation. No text is used, the instruction being given
by lectures, bulletins, and library references.

120. FArRM EQUIPMENT RECITATION. Elective, both semesters. Lec-
tures and recitations, one hour. One semester credit.. Professor

A study of handy farm practices and important items of equ1pment
for the farmstead is made in this course.

121. FaArRM EQUIPMENT LABORATORY. Elective, both semesters. Lab-
oratory, three hours. One semester credit. Professor

Practice is given in rope work, including knots, splices and halters;
belt lacing and splicing; soldermg, pipe fitting; and repairing of farm
machinery.

125. FARM MOTORS RECITATION. Junior year, both semesters and
summer school. Lectures and recitations, two hours. Two semester
credits. Assistant Professor Sanders.

A descriptive study of steam engines, boilers, mternal-combustlon en-
%mes ‘and automobiles, with special reference to their utilization on the
arm.

126. FARM MOTORS LABORATORY. Junior year, both semesters and
summer school. Laboratory, three hours. One semester credit. .Assist-
ant Professor Sanders and assistants. :

130. ApvANCED FARM MACHINERY. Senior year and elective, both se-
_nesters. Laboratory, six hours. Two semester credits. Prerequisites:
Field Machinery and Power Machinery. Professor

Draft tests are made on various types of farm machlnes A study is
made also of the cost of operating these machines.

-135. ADVANCED TRACTORS AND TRUCKS. Electlve, both semesters.
Laboratory, six hours. Two semester credits. Prerequisite: Tractors
and Trucks. Professor and Assistant Professor Sanders.

Draft, power, and fuel economy tests are made upon standard types
of tractors and trucks.

175. THESIS. Senior year, continuing through both semesters. As-
sistant Professor Sanders and Mr. Parsons.
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Original problems relating to subjects taught in this department are
assigned for investigation, after consultation with the head of the de-
partment, at the beginning of the first semester of the senior year.

FOR GRADUATES AND UNDERGRADUATES

205. FARM MACHINERY RESEARCH. Elective, both semesters. Six to
fifteen hours laboratory or reading. Two to five semester credits. As-
signment by permission. Prerequisites: Field Machinery and Power
Machinery and such other preparation as may be necessary to conduct
properly the investigation assigned. Professor and Mr. Parsons.

Farm Machinery offers a broad field for original investigation along
the lines of draft reéquirements, power consumption and cost of operating.
Students admitted to this course are assigned to one project.

215. TrRACTOR RESEARCH. Elective, both semesters. Six to fifteen
hours laboratory, computation, or reading. Two to five semester credits.
Prerequisites: Tractors and Trucks and such other preparation as may
be necessary to conduct properly the problem assigned. Professor
and Assistant Professor Sanders.

Intensive studies are made of problems relating to tractor operation
and construction.

General Engineering

Dean POTTER

101. ENGINEERING LECTURES. Freshman year, continuing through
both semesters. Lectures, one hour a week. Dean Potter, other members
of the engineering faculty, and visiting practicing engineers.

These lectures are designed to acquaint students who are beginning
the study of engineering and architecture with the fundamental prin-
ciples of their profession and to give them a general survey of the field
of engineering.

105. SEMINAR. Sophomore, junior, and senior years. Required
throughout each year. Lectures, papers, and discussions, one hour a
week. Members of the engineering faculty.

This work differs for the various curricula, and as far as possible is
conducted by the student branches of the professional engineering socie-
ties. In the case of electrical engineering students the work is conducted
by the student branch of the American Institute of Electrical Engineers;
the student branch of the American Society of Mechanical Engineers has
charge of the work for students in mechanical engineering; the Kansas
State Agricultural College Civil Englneerlng Society and the Architects’
Club conduct the seminars for students in civil engineering and archi-
tecture, respectively. Students are required to present abstracts and re-
views of articles appearing in the journals of théir respective societies
or in the technical press of their profession or to prepare original articles.
Occasionally these individual groups unite in the general Engmeermg
Society, under whose auspices lectures are given by practicing engineers
and by members of the engineering and College Faculty on topics of gen-
eral interest to engineering students.
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Professor CARLSON
Instructor HOUSE
Instructor LYNCH
Instructor JONES
Instructor GRANT

Shop Practice

Instructor BUNDY
Instructor AIMAN
Assistant GRANELL
Assistant
Assistant

Instructor SELLERS

The work in the shops is planned to meet the needs of three classes of
students: (1) those in the special courses related to engineering and
agriculture who expect to make use of the knowledge gained in their sub-
sequent work in the shops and on the farm; (2) those who are training
themselves for teaching and need to secure a general knowledge of the
principles underlying shop work, and sufficient skill in the performance
of various operations, to be able to instruct others; and (3) those in the
courses in engineering whose need is to secure a thorough knowledge of
the methods of performing various kinds of shop work; of the machines
best suited for the different purposes; of the amount of work that may be
expected of the different machines and of the workmen under different
conditions.

The equipment of the shops is set forth to a certain extent below:

Woop SHOP. This room is 40 by 90 feet; it contains 252 separate sets
of tools, and benches for forty-eight students in each class. In this room
are also installed an automatic band-saw filer and setter, and two grind-
stones driven by an individual motor.

PATTERN SHOP. This room is 45 by 81 feet and contains sixteen K. S.
A. C. 12-in. by 82-in. safety wood-turning lathes; one 12-in. motor head-
stock lathe; one 18-inch pattern-maker’s lathe, with tools and chucks;
eight pattern-makers’ benches complete, with necessary small tools, core-
box planes, electric glue-heating fixture, and other tools and apparatus
for pattern work.

‘WO0ODWORKING MACHINERY RooM. This room is 35 by 42 feet, and con-
tains one 24-inch wood planer, one friezer, one 34-inch band saw, one
jig saw, one 20-inch variety saw, one power mortiser, one sandpapering
machine, one 8-inch jointer, one foot mortiser; a stock and tool room for
holding the material, and small tools and gauges used in the wood shop.

MAcHINE SHOP. This room is 40 by 170 feet, and contains thirteen
engine lathes, as follows: One 14-inch Hendley-Norton lathe; two 14-
inch Flather lathes; one 13-inch Lodge & Davis lathe; one 16-inch Lodge
& Shipley combination engine and turret lathe; two 14-inch Reed lathes;
five 14-inch K. S. A. C. lathes; one 28-in. by 20-ft. American lathe,
equipped with blocks to raise it to 60-inch swing; one K. S. A. C. speed
lathe; one Brown & Sharp No. 8-A Universal Milling Machine; one
Brown & Sharp No. 2 universal milling machine; one No. 2 Brown &
Sharpe universal grinder; one K. S. A. C. (Hendley-Norton pattern)
shaper; one K. S. A. C (Pratt & Whitney pattern) shaper; one Gray
26-in. by 6-ft. planer; one Niles 51-inch vertical turning and boring mill;
one Baker Bros. Key seater; one Barnes 34-inch self-feed drill press;
one Rogers 12-inch sensitive drill press; two K. S. A. C. 12-inch sensitive
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drill presses; one K. S. A. C. (Bemis-Miles pattern) 20-inch double-
traverse quick-return shaper; two Morse & Dexter valve reseating ma-
chines; one Walker universal grinder; one K. S. A. C. special drill
grinder; one bolt and pipe machine, taking pipe up to two inches; one
power hack saw; one Emerson direct-connected motor polishing machine;
a complete set of sheet-metal worker’s tools; benches and tools for fifty
students, and a tool room completely stocked with the necessary tools. A
time clock (calculagraph) is installed near the machine shop office for
recording the attendance of the students and workmen.

Adjacent to the machine shop is a room 18 by 20 feet, which is used as
a stock and storage room for the rough and finished parts of the 1%-hp.
gas engine and 12-in. by 32-in. wood-turning lathes, which are constantly
in the process of construction as problem work for the students.

BracksMITH SHOP. This room is 50 by 100 feet and is equipped with
twelve K. S. A. C. downdraft forges and thirty-three Sturtevant down-
draft forges for students’ use, and two large special Sturtevant forges
for general use. Each forge has an anvil and a complete set of forging
tools, and is supplied with forced draft and power exhaust. In addition
to the general tools for a fully equipped blacksmith shop there is also
installed a 12-inch K. S. A. C. sensitive drill press, punch, and shear,
K. S. A. C. (Erie pattern) 400-pound steam hammer, emery grinder,
tire bender, ‘tire shrinker, two Oxweld oxyacetylene welding outfits, and
a number of pieces of special apparatus built by the department.

IroN FoOUNDRY. This room is 27 by 100 feet. It is equipped with
a 13%-ton Colliau Cupola; 4-ton, 25-foot-span K. S. A. C. traveling crane;
core oven, 5 by 6 by 7 feet (arranged so it can be heated with either coke
or gas) ; one car, track and turntable; one 2-ft. by 8-ft. K. S. A. C. rum-
bler; one K. S. A. C. emery grinder; one K. S. A. C. molding machine; one
Arcade squeezer-type molding machine; one air-driven sand riddler; one
hammer core machine; an exceptionally large number of flasks, both
wood and iron; ladles and necessary small tools.

BrAss FoUNDRY. This room is 24 by 34 feet. It is equipped with one
21-in. by 86-in. brass furnace, one 11-in. by 20-in. brass furnace, crucibles,
flasks, molding tubes, benches, cases, racks and necessary tools for bench
and floor molding.

AMPHITHEATER. This room is 24 by 54 feet. It is adjacent to the
blacksmith shop and iron and brass foundries, and is equipped with forge,
anvil, forge tools, bench, molding trough and molding tools, blackboard,
etec., for lectures and demonstration work.

LockKER. This room is 36 by 40 feet. It is conveniently located
and is equipped with 244 special metal lockers for the use of students
taking work in the machine shop, blacksmith shop, foundry and engi-
neering laboratory. A portion of this is made a separate locker room
and bathroom for the use of the shop foreman, and contains seven
metal lockers.
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COURSES IN SHOP PRACTICE
FOR UNDERGRADUATES

101. WoopworRX. Freshman year, both semesters. Laboratory, three
ll"gqurs. One semester credit. Prerequisite: None. Mr. Parker and Mr.
iman. :

This is a course for engineering students, the first part of which con-
sists of exercises to give familiarity with hand and bench tools. The lat-
ter part of the course is devoted to such work as will acquaint the stu-
dent with the methods of operating the various woodworking machines
used in commercial woodworking.

105. Woopwork I. Elective, both semesters. Laboratory, three hours.
One semester credit. Prerequisite: None. Mr. Parker and Mr. Aiman.

This beginning course is designed to give practice with the woodwork-
ing bench tools on the various common woods, and to teach the proper
methods of finishing woods with stains, varnish, paint, etc. Considerable
emphasis is placed upon the proper use and care of tools.

110. Woopwork II. Elective, both semesters. Laboratory, three
hours. One semester credit. Prerequisite: Woodwork I (Shop 105).
Mr. Parker and Mr. Aiman.

This is a continuation of Woodwork I, with practice in the use of the
rabbet, router, and matching planes, and with the plow dado and fillister
on such work as will give the necessary practice. Considerable emphasis
fiis }a}ild upon the proper use and care of the tools and on the use of wood

nishes.

115. Woopwork III. Elective, both semesters. Laboratory, three
hours. One semester credit. Prerequisite: Woodwork II (Shop 110).
Mr. Parker and Mr. Aiman.

In this course in mill work, practice is given on such articles as bring
into use all of the woodworking machinery.

120. WOODWORKING FOR GRAMMAR GRADES. Elective, both semesters
and summer school. Laboratory, six hours. Two semester credits. Pre-
requisite: None. Mr. Parker and Mr. Aiman.

This course is designed for those who are preparing to teach manual
training. It takes up the beginning work, and the exercises given are
such as would be suitable for the grammar grades.

125. WoopworRKING I FOrR HIGH ScHooLS. Elective, both semesters
and summer school. Laboratory, six hours. Two semester credits. Pre-
requisite: Woodworking for Grammar Grades (Shop 120.) Mr. Parker
and Mr. Aiman.

In this continuation of Woodworking for Grammar Grades, problems
suitable for students in the high schools are given. Special attention is
given to the study of woods and methods of finishing them, as well as to
the use and care of tools.

180. WoopworkING II FOrR HiGH ScHoOLS. Elective, both semesters
and summer school. Laboratory, six hours. Two semester credits. Pre-
requisite: Woodworking I for High Schools (Shop 125). Mr. Parker and
Mr. Aiman. . .

This. is a continuation of Woodworking I for High Schools, with ad-
vanced work in cabinet construction by the use of woodworking machin-
ery, and such bench work as necessary. Special emphasis is placed upon
the quantity as well as the quality of the work, in order that a proper
usge may be made of time. Assignments are given which cover wood-
working machinery, tools, and sharpening, and the drawing up of sketches
far a completely equipped woodworking shop.
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135. WOODTURNING., Elective, both semesters and summer school.
Laboratory, six hours. Two semester credits. Prerequisite: Woodwork-
ing II for High Schools (Shop 130). Mr. Parker.

This work is such as will give the student a thorough training in
handling a lathe and turning tools. Those taking this work are ex-
pected to arrange their assignments so that a portion of the time can be
devoted to assisting with the teaching of the more elementary classes in
the wood shop. This training will be found valuable to those who have
had no teaching experience.

140. ADVANCED WOODWORK. Elective, first semester. Laboratory, six
hours, suppleménted by lectures. Two semester credits. Prerequisite:
Woodwork (Shop 101). Mr. Parker and Mr. Aiman.

Bench and machine work in making some of the most common building
details, such as porch newels and rails, and plain and fancy molding
cornices, is given. The lecture work consists of a detailed study of the
wood finishes, tools, and machines used in building construction.

141. Farm SHOP PrRACTICE. Elective, both semesters and summer
school. Laboratory, nine hours. Three semester credits. Mr. Jones and
Mr. Lynch. i

This course is designed for those who wish to prepare themselves for
teaching in accordance with the Smith-Hughes act. The course con-
sists of blacksmithing closely related to farm work, babbitting, soldering,
belt dl.acing, thread cutting with band dies and taps, drilling, and drill
grinding.

145. PATTERN MAXING. Junior and senior years, both semesters.
Laboratory, three hours. One semester credit. Prerequisite: Foundry
Practice (Shop 160). Mr. Parker and Mr. Aiman.

A series of exercises is given embodying the principles governing the
construction of plain and split patterns, including core prints and core
boxes, after which practical patterns are made of machine parts.

146. FARM WoOODWORK. Elective, both semesters and summer school.
Laboratory, nine hours. Three semester credits. ‘Mr. Parker and Mr.
Aiman.

This practical course is designed for the training of teachers to handle
problems in connection with carpenter work on the farm. It consists of
rafter cutting and erection, studding and siding work, making window
and door frames, hanging doors, and similar building operations on full-
size construction work. Bills of material will be made in all cases before
each exercise is started. Exercises are given in saw filing, tool sharpen-
ing, and the general care and upkeep of tools.

150. ForGING I. Freshman year, both semesters and summer school.
Laboratory, three hours. One semester credit. Prerequisite: None.
Mr. Lynch and Mr. Granell.

This course in the forging of iron and steel is designed to teach the
principles and operations of drawing, bending, upsetting, welding, twist-
ing, splitting, and punching, and the proper methods of making forgings
and tools. Tools required: a two-foot rule and a pair of five-inch outside
calipers, a center punch, and ball pein hammer weighing with handle
about two pounds.

155. FOrRGING II. Sophomore year, both semesters and summer school.
Laboratory, three hours. One semester credit. Prerequisite: Forging 1
(Shop 150). Mr. Lynch and Mr. Granell.

Advanced work in the forging of iron and in the manufacture of steel
tools is given, including instruction in hardening, tempering, caseharden-
ing, and annealing, heat treating, and testing of tool steels. Tools re-
guired: Same as in Forging I. :
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160. FOoUNDRY PRACTICE. Sophomore year, both sémesters. Labora-
tory, three hours. One semester credit. Prerequisite: None. Mr. Grant.
Practice is given in floor, bench, and machine molding, in core making,
and in casting in iron, copper, brass, and special alloys. A study is also
made of modern foundry construction, equipment, materials, and methods.

165. METALLURGY. Sophomore year, both semesters. Lectures and
recitations, two hours. Two semester credits. Professor Carlson and
Mr. Sellers.

This course deals with the manufacture and use of iron, steel, copper,
and their alloys, as well as their proper selection and use in the manu-
facturing industries.

170. MacHINE ToorL WoORK I. Junior year, both semesters and sum-
mer school. Laboratory, six hours. Two semester credits. Prerequisite:
Foundry Practice (Shop 160). Mr. Sellers, Mr. Jones, and Mr. Bundy.

Practice is given in chipping, filing, shaper and planer work, scraping,
drilling, and turning on the lathe. Tools required: A four-inch scale,
or B. & S. slide caliper, one pair five-inch outside ealipers, one pair five-
inch inside calipers, one center drill, and one B. & S. center gauge.

180. ADVANCED PATTERN MAKING. Elective, both semesters. Labo-
ratory, three hours. One semester credit. Prerequisite: Pattern Mak-
ing (Shop 145). Professor Carlson and Mr. Parker.

This is a continuation of Pattern Making, with more advanced work,
including ‘match-board work, patterns for molding machines, and general.
pattern work.

183. ADVANCED FOUNDRY PRACTICE. Elective, both semesters. Labo-
ratory, three hours. One semester credit. Prerequisite: Foundry Prac-
tice (Shop 160). Professor Carlson and Mr. Grant.

This is a continuation of Foundry Practice, including green and dry
sand and loam molding. A study iz also made of the different mixtures of
iron, of handling the cupola and brass furnace, of difficult molding and
core work, and of making steel castings.

186. ForGING III. Elective, both semesters. Laboratory, three hours.
One semester credit. Prerequisite: Forging II (Shop 155). Mr. Lynch
and Mr. Granell.

More advanced work is given in the working of iron and steel and in
studying the effect of the different heat treatments upon steel. Oppor-
tunity will be given for work with the oxyacetylene and thermit processes

of welding.

189. ForcING IV. Elective both semesters. Laboratory, three hours.
One semester credit. Prerequisite: Forging III (Shop 215). Professor
Carlson and Mr. Lynch. B .

Opportunity is offered for work in steel and iron, oxyacetylene weld-
ing, steam hammer work, drop forge work, and other lines, depending
upon the object in view and the previous training of the student.

192. MAcHINE ToorL Work II. Junior year, both semesters and sum-
mer school. Laboratory, six hours. Two semester credits. Prerequisite:
‘Machine Tool Work I (Shop 170). Mr. Sellers, Mr. Jones, and Mr. Bundy.

Progressive problems are given in turning and calipering, in boring,
in reaming and taper turning and in threading on the lathe with ex-
ercises in chucking, the use of forming tools, and gear cutting. A study
is made of cutting edges and tool adjustments best suited to the different
metals, and of cutting speeds and feeds. - Tools, required: same as for
Machine Tool Work I.

- 193. MacHINE Toor WORK III. Senior year, both semesters and sum-
mer school. Laboratory, three hours. One semester credit. Prerequi-
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site: Machine Tool Work II (Shop 225). Mr. Sellers, Mr. Jones, and
Mr. Bundy.

This course takes up work on the turret lathe, boring mill and
grinder. Practical work is also given with the jigs and templets, and a
study is made of the rapid production of duplicate parts, of belts, lacings,
and other methods of belt connection, and of compound and differential
indexing.

195. THESIS. Senior year, continuing through both semesters. Pro-
fessor Carlson.

A thesis gives an opportunity for the student to work out problems
of interest and value to himself under his own initiative, but subject to
the supervision of the instructors. The shops have ample facilities for
carrying on work of this character, of a constructive or investigative
nature, and every possible aid is given those who select theses along
this line.

: FOR GRADUATES AND UNDERGRADUATES

235. MacHINE Toor. Work IV. Elective, both semesters. Labora-
tory, three hours. One semester credit. Prerequisite: Machine Tool
Work IIT (Shop 230)., Mr. Sellers and Mr. Jones.

The time of this course is devoted to the shop phases of efficiency
engineering, including time studies and routing of materials. Complete
machines and machine parts are constructed from drawings and blue
prints. A study is made of the different machine tools from assigned
catalogue work, with regard to the economical and efficient production
of different classes of products.

240. MAcCHINE TooL WORK V. Elective, both semesters. Laboratory,
three hours. One semester credit. Prerequisite: Machine Tool Work IV
(Shop 235). Mr. Sellers and Mr. Jones.

This course is devoted entirely to a systematic study to determine
the various time elements that are required in the efficient production of
standard machine parts which are being made in the shops.

245, 250. FACTORY ENGINEERING. Senior year, first semester. Lec-
tures and recitations, one hour; drafting-room, three hours. Two semes-
ter credits. 'Prerequisite: Applied Mechanies II (Ap. Mech. 110). Pro-
fessor Carlson.

This course deals with the problems of the factory executive, such as
the selection, installation, and arrangement of direct and indirect equip-
ment, the standardization of machines and tools, stock and store meth-
ods, production orders, routing and dispatching, time study and rate
setting, instruction and operation cards, wage systems, cost systems, and
the various factors that have to do with the design and control of fae-
tories.

255. FACTORY DESIGN. Senior year, second semester. Drafting, six
hours. Two semester credits. Prerequisite: Factory Engineering (Shop
245, 250). Professor Carlson.

The knowledge gained in the shops and laboratories and in the course
in factory engineering is used in the design of a complete factory.

260. ApVANCED SHOP PRACTICE. Elective, first semester. Laboratory,
nine hours. Three semester credits. Professor Carlson and assistants.

Opportunity is offered those having the necessary preliminary train-
ing to specialize to a limited degree along certain lines of Shop Practice
such_as the heat treatment of steel, oxyacetylene welding, jig and die
work, cutting speeds and feeds, shop management, and systems.

265. SHOP-PRACTICE RESEARCH. Elective, both semesters. Labora-
tory, nine hours. Three semester credits. Professor Carlson and Mr.
Sellers.
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Those who wish to investigate some phase of shop-practice work in
which they are greatly interested are given opportunity to do so. The
wonderful improvements in the methods of present-day production amply
justify investigative work along this line, and every possible aid ]in
accorded those wishing to take this work.

Steam and Gas Engineering

Professor POTTER Instructor HOBBS
Professor CALDERWOOD, in charge Assistant
Instructor MACK

The object of the instruction in.this department is to give to the stu-
dent the fundamental principles underlying the design, construction, se-
lection, operation and testing of steam boilers, steam engines, and steam
turbines; gas producers; gas and petroleum engines; compressed-air and
refrigerating machinery; condensers and evaporators. These subjects
are developed by courses in engineering thermodynamics and in steam
and gas engineering, and are followed in the fourth year by courses in
power-plant engineering, in refrigeration, and in heating and ventilation.
The classroom instruction of every course consists of lectures and reci-
tations, which are paralleled by work in the drafting-room and labora-
tory, and supplemented by numerous practical problems, trade cata-
logues, notes, and inspection trips requiring written reports.

STEAM ENGINEERING LABORATORY

In addition to the equipment installed especially for experimental
purposes, all the heating, power, ventilating, and pumping equipment of
the College subserves the further purpose of experimental work.

There are available for the boiler tests three 125-horsepower high-pres-
sure fire-tube boilers equipped with under-feed, chain-gate, and side-
feed stokers; three high-pressure water-tube boilers, one being equipped
with a Roney stoker and the others with under-feed stokers. Besides the
high-pressure boilers there are eight low-pressure boilers equipped with
under-feed stokers. All of these boilers have full equipment of auxili-
aries and are provided with pyrometers, draft gauges, flue-gas samplers,
and other instruments for research and laboratory work.

The steam engineering laboratory contains fourteen steam engines with
different types of valve gears, including plain slide valves, balanced
valves, double valves, piston valves, Corliss valves; also a uniflow engine.
These engines range in power from 6 to 250 horsepower. There are also
three steam turbines equipped with surface condensers, dry vacuum
pumps, wet vacuum pumps, and circulating pumps. A compound re-
ciprocating steam engine is also equipped so that it can be operated con-
densing or noncondensing. The engines in this laboratory are equipped
with electric generators or with absorption brakes.

Three ammonia refrigerating machines are available for laboratory
work only and a fourth refrigerating machine, which serves the College,
is also used for tests and research in refrigeration. One of the labora-
tory refrigerating machines serves a thermal-testing room, equipped for
low temperature experiments.
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The laboratory is also provided with various types of steam pumps,
steam traps, steam and ammonia indicators, gauges, injectors, planim-
eters, pyrometers, and apparatus for testing gauges, indicators, and
lubricants.

GAS ENGINEERING LABORATORY

The apparatus for gas engineering instruction and research includes
a Smith suction gas producer which supplies gas to a 25-horsepower
Foos gas engine. This gas engine is equipped with the necessary cylin-
der heads and other auxiliaries, so that it can be operated with producer
gas, natural gas, water gas, and with light and heavy liquid fuels. Be-
sides the Foos experimental engine, the gas engine laboratory includes
many different sizes and makes of gas and oil engines.

A Westinghouse air-pump, a complete compressed-air plant driven by
an electric motor, and several fans, are available for experiments with
air.

The gas engineering laboratory also includes several types of "coal
calorimeters, a Junkers and a Sargeant gas calorimeter, apparatus for ap-
proximate analysis of fuels, oil-testing equipment, a bearing tester, sev-
eral different types of pyrometers, a variety of gas-engine indicators,
Venturi and Pitot tubes.

COURSES IN STEAM AND GAS ENGINEERING
FOR UNDERGRADUATES

101. STEAM AND GAS ENGINEERING I RECITATION. Junior and senior
years, first semester. Lectures and recitations, four hours. Four semes-
ter credits. Prerequisites: Kinematics (Ap. Mech. 180) and Calculus II
(Math 116). Professor Calderwood.

A study of heat power engineering, including steam engines and
valve gears; the thermodynamics of gases and vapors; gas and vapor
cycles. Texts: Furman’s Valve Gears, Vol. I, and Hirshfeld and Barn-
ard’s Heat Power Enginecering. :

105. STEAM AND GAS ENGINEERING I LABORATORY. Junior and senior
years, first semester. Laboratory, three hours. One semester credit.
Taken with Steam and Gas Engineering I Recitation. Professor Calder-
wood, Mr. Mack, and Mr. Hobbs.

The study and calibration of steam gauges, indicators, and planime-
ters; valve-setting and steam-engine operations; study of calorime-
ters, flow meters, and feed-water heaters; determination of the indicated
and brake horsepower, mechanical efficiency, and the steam consumption
of high-speed automatic cut-off, Corliss, simple and compound engines;
tests of DeLaval, Kerr and Terry steam turbines are included in this
course. Text: Carpenter and Diederichs’ Experimental Engineering is
used in this and subsequent laboratory courses. ‘

110. STEAM AND GAS ENGINEERING II RECITATION Junior and senior
years, second semester. Lectures and.recitations, three hours. Three se-
mester credits. Prerequisite: Steam and Gas Engineering I. Professor
Potter and Professor Calderwood.

This is a continuation of the study of heat-power engineering, including
steam turbines; internal-combustion engines; fuels and combustion;
boilers and boiler auxiliaries; gas producers; natural and artificial gas;
condensers, evaporators; compressed-air and refrigerating machinery.
Text: Hirshfeld and Barnard’s Heat-power Engineering.



184 Kansas State Agricultural College

115. STEAM AND GAS ENGINEERING II LABORATORY. Junior and senior
years, second semester. Laboratory, three hours. One semester credit.
Taken with Steam and Gas Engineering IT Recitation. Professor Calder-
wood and Mr. Mack.

This course involves the approximate analysis of coal; determination of
the calorific values of solid, liquid, and gaseous fuels; evaporative tests of
steam boilers; testing of internal-combustion engines, including a study of
the various auxiliaries for gas and oil engines; tests of compressed-air
and refrigerating machinery. .

120. STEAM AND GAs ENGINEERING C RECITATION. Junior and senior
years, second semester. Lectures and recitations, two hours. Two semes-
ter credits. Prerequisites: Engineering Physics (Physics 212) and
Calculus IT (Math. 116). Mr. Mack.

A descriptive study is made of steam boilers, steam engines, steam tur-
bines, gas and oil engines, including the various auxiliaries. Text: Allen
and Bursley’s Heat Engines.

125. STEAM AND GAS ENGINEERING C LABORATORY. Junior and senior
years, second semester. Laboratory, three hours. One semester credit.
Taken with Steam and Gas Engineering C Recitation. Mr. Mack and
Mr. Hobbs.

The study and calibration of steam gauges, indicators, and planime-
ters; calorimeters; evaporative tests of steam boilers; determination of
the heating value of liquid and gaseous fuels; tests of steam engines;
valve setting; tests of steam turbines; tests of internal-combustion en-
gines; operation and testing of refrigerating machines are involved in
this course.

130. ELEMENTS OF STEAM AND GAS PowerR. Freshman year, both se-
mesters. Lectures, recitations, and laboratory, six hours. Two semes-
terbcredits. Professor Potter, Professor Calderwood, Mr. Mack, and Mr.
Hobbs.

An elementary study is made of steam engines, steam turbines, steam
boilers, steam power-plant auxiliaries, gas and oil engines, natural and
manufactured gas, gas power-plant auxiliaries, and elements of auto-
motive engineering. Text: Potter and Calderwood’s Elements of Heat-
power Engineering.

170. DAIRY REFRIGERATION RECITATION. Elective, first semester. Lec-
tures and recitations, one hour. One semester credit. Mr. Hobbs.

The elementary theory and principles of operation of various refrig-
erating and ice-making machinery and of cold storage, with special refer-
ence to the dairy industry, are considered.

175. DAIRY REFRIGERATION LABORATORY. Elective, first semester.
Laboratory work, three hours. One semester credit. Mr. Hobbs.

Study and operation of various types of refrigeration systems; steam-
engine operation, and testing of refrigeration machines. .

195. THESIS. Senior year, continuing through both semesters. Pro-
fessor Potter and Professor Calderwood.

The laboratories of the department are well furnished with apparatus
suitable for experimental and research work in the field of heat-power
engineering. The subject of the investigation should be selected in con-
sultation with the head of the department at the beginning of the first
semester.

FOR GRADUATES AND UNDERGRADUATES

206. POWER-PLANT ENGINEERING. Senior year, first semester. Labora-
tory, nine hours. Three semester credits. Professor Potter, Professor
Calderwood, and Mr. Mack.

One-half of the semester is devoted to complete power-plant testing;
special investigations of steam-engine performance; operation of gas
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producers, and advanced laboratory work on internal-combustion engines.
The remainder of the time is spent in designing a complete power plant.

210. REFRIGERATION, HEATING, AND VENTILATION RECITATION. Senior
year, second semester. Lectures and recitations, two hours. Two se-
mester credits. Prerequisite: Steam and Gas Engineering II. Professor
Calderwood.

This course is planned to acquaint the student with the fundamental
principles of refrigerating systems, and the application of refrigeration
to ice making, cold storage, and the cooling of air, liquids, and solids; also
the fundamental prineiples of heating and ventilation, including the di-
rect and indirect systems, hot-air, hot-water and steam systems of heat-
ing. Text: Hoffman’s Heating and Ventilation and notes on refrigera-
tion.

© 215. REFRIGERATION, HEATING, AND VENTILATION LABORATORY. Senior

year, second semester. Laboratory, three hours. One semester credit.
Taken with Refrigeration, Heating and Ventilation Recitation. Professor
Calderwood and Mr. Mack. .

The laboratory work will include tests of refrigerating machinery
and of the thermal conductivity of insulating materials; tests on fans
and blowers, radiators and house-heating boilers. The remainder of the
time will be devoted to the design of heating and ventilating systems for
buildings.

FOR GRADUATES

301. ADVANCED THERMODYNAMICS. Elective, first or second semester.
Lectures and recitations, two hours. Two semester credits. Professor
Calderwood.

A study is made of the advanced phases of engineering thermodynam-
ics, including research work along fundamental properties of gases and
vapors. Reports are made of recent investigations along thermodynamic
lines.

305. ENGINEERING RESEARCH. Elective, first or second semester. One
semester credit for each three hours of laboratory work. Professor Pot-
ter, Professor Calderwood, and Mr. Mack.

The laboratory work is correlated with the work of the Engineering
Experiment Station. Investigations on lubricants, fuels, combustion, in-
ternal-combustion engines, steam engines, steam turbines, steam boilers,
gas producers, refrigeration, heat insulating materials, heating and ven-
tilation, compressed air and similar subjects are carried on.

Engineering in the Summer School

In order to encourage the introduction of manual training and in-
dustrial drawing in the common schools and high schools of the State,
and to improve the quality of work now being given, the College offers
stmmer courses in mechanical drawing, manual training and shop prac-
tice for high-school and grade teachers.

In addition various courses required in the several engineering cur-
ricula are offered in the Summer School. This enables teachers who wish
to take an engineering curriculum to get a considerable start on the work
during their summer vacations, and also enables College students who are
irregular to make up their back courses.’



186 Kansas State Agricultural College

For full information in regard to the courses offered, see the section
of this catalogue devoted to the Summer School. A special circular giving
details concerning the Summer School may be had upon application to the
Vice President of the College.

Special Courses Related to Engineering

Special short courses dealing with automobile repair, tractor opera-
tion, carpentry, machine-shop work, foundry practice, blacksmithing,
telegraphy, radio-telegraphy, and electrical repair work are grouped with
other special courses in another part of this catalogue, and are there de-
scribed in detail. Reference should be made to the general index in the
back of this book. A special circular describing this' work may be had
on application to the Vice President of the College.



Division of Home Economics
HereN Bissor THOMPSON, Dean

Modern research in the sciences and present-day development of the
industries, arts, and professions have brought a recognition of the value
of technical training as a part of the preparation for life’s work. An
educational plan which combines industrial, technical, and scientific sub-
jects with the older general studies results to the student: in the power to
express, in everyday activities, the knowledge acquired in the classroom.
It increases the capacity for productive work and develops the desire
to realize in practical form the theories and principles studied. The aim
of a collegiate course in home economics is not merely to increase the stu-
dent’s stock of information, but to stimulate interest in continued study
or research, to train in accuracy in detail, to teach discrimination with
regard to criteria by which to interpret results of work, and to cultivate
an attitude of economic and social responsibility.

The course as outlined below is arranged to meet the needs of the fol-
lowing groups of students: those who wish to teach, those who wish to
enter graduate courses leading to technical or professional work, and
those who wish to apply their knowledge to various problems of home
life or in fields of industry and social service in which an understanding
of home-economics subjects is essential to intelligent action. While
emphasis is laid on the material and practical side of life, the training
does not stop here. The young women are constantly reminded that life
is not drudgery; that technical knowledge and scientific skill even fail
to include the full meaning of education in its highest sense. They are
taught that any training that fails to develop harmoniously body, mind,
and spirit is inadequate and incomplete. They are brought face to face
with ideals as well as with actualities, and are made to see that, while
skillful labor gives dignity to life, grace, refinement, and self-poise are
the highest requ1s1bes for true service.

The training given is as varied as it is broad. It lncludes a knowledge
-of the laws of health, an understanding of the sanitary requirements of
the home; the study of values, both absolute and relative, of the various
articles used in the home; the wise expenditure of money, time, and
energy; the scientific principles underlying the selection and preparation
of food; the right care of children; and the ability to secure efficient
service from others. Instruction is methodical and thorough, and is suited
to the circumstances of the students. Experience shows that such train-
ing teaches contentment, industry, order, and cleanliness, and fosters a
woman’s independence and feeling of responsibility.

The work in home economics includes:

A four-year curriculum, leading to the degree of bachelor of science.

A three-year curriculum, in the School of Agriculture.

(187)
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A one-year curriculum in lunch-room management, for which a cer-
tificate is granted. .

A housekeepers’ course, about fifteen weeks in length, for which a
certificate of proficiency is granted.

CURRICULUM IN HOME ECONOMICS

The training in the four-year curriculum is both general and specific.
Since scientific training is fundamental in the intelligent and successful
administration of the home, strong courses in the sciences are given as a
foundation for the special training in home economics. To the end that
well-rounded culture may be attained, courses in English, history, eco-
nomics, sociology, and psychology receive due prominence. The time of
the student is about equally divided among the purely technical subjects,
the fundamental sciences, and studies of general interest. The courses
in the related subjects are given in the different departments of the Col-
lege, while the technical courses are given by the home economics de-
partments. In the junior and senior years opportunity is given for choice
of electives, which makes it possible for students to specialize in some
chosen line. To this end electives are to be chosen in groups combined
logically in courses approved by the Faculty or by the student’s dean.

The four-year curriculum is recommended for all who desire to teach
home economics, or to undertake any phase of institutional work.

The College does not assume the responsibility of insuring employ-
ment to graduates, but the latter rarely experience difficulty in obtaining
remunerative positions as instructors in home economics, as dietitians,
or as professional housekeepers. ’ ’

Curriculum in Home Economics

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
o weék of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN
FIRST SEMESTER SECOND SEMESTER

College Rhetoric I College Rhetoric II .

Epgl. 101 ............ 3(3-0) Engl. 104 ............ 3(3-0)
Chemistry I Chemistry IT

Chem. 101 ............ 5{3-6) Chem. 102 ........... 5(3-6)
Design or Design A Household Physics

Ap. Art 101 0or 106..... 3(1-6) Physics 101 .......... 4(8-3)
Foods I Clothing I

Food and Nut. 101..... 3(1-6)or Clo. and Text. 101..... 2(1-3)or
Elem. Hygiene and Home Nursing* House Furnishings*

Hshld. Econ. 103...... 3(8-0) Ap. Art 108........... 2(1-3)
Library Methods Costume Design

Lib. Ee. 10L.......... 1(1-0) Clo. and Text. 106...... 2(0-6)
Current History Physical Education W-II

Hist. 126 ............ 1(1-0) Phys. Ed. 152A........ 1(0-3)
Physical Education W-I

Phys. Ed. 151A........ 1(0-3)

* The substitution of these courses for the courses in Foods I and Clothing I must first
have the approval of the Dean of the Division.



Division of Home Economics 189

SOPHOMORE
FIRST SEMESTER SECOND SEMESTER
Organic Chemistry HE Foods II
Chem. 121 ............ 5(3-6) Food and Nut. 106..... 5(8-6)
English Literature HE-I English Literature HE-II .
Engl. 177 .. ..vovinn 3(3-0) Engl. 180 ............ 3(3-0)
General Zodlogy Embryology and Physiology
Zodl. 105 . ... 5(3-6) Zodl. 108 ............ 5(3-6)
Clothing IT Gardening
Clo. and Text. 111...... 3(1-6) Hort. 122 ............ 3(8-0)
Physical Education W-III Physical Education W-IV
Phys. BEd. 153......... 1.0-3) Phys. Ed. 154......... 1(0-3)
JUNIOR
FIRST SEMESTER ) SECOND SEMESTER
German I¥ German IT*
Mod. Lang. 101........ 3(3-0)or Mod. Lang. 102........ 3(3-0)or
French I* French II* C
Mod. Tsang. 151........ 3(3-0) Mod. Lang. 152........ 3{3-0)
Human Nutrition Household Management
Food and Nut. 112..... 3(3-0) Hshld. Beon. 106....... 2(2-0)
Household Microbiology ’ Textiles
Baet. 121 ............ 5(3-6) Clo. and Text. 116...... 3(2-3)
Economics Psychology
Beon. 101 ............ 3(3-0) Edue. 101 ... 3(5-0)
Elective .................. 3(-) Elective . ..ol 6( - )
SENIOR
FIRST SEMESTER SECOND SEMESTER
German Readings American Government
Mod. Lang. 111........ 8(3-0)or Hist. 151 .....ccovne 3(3-0)
French Readings Sanitation and Public Health
Mod. Lang. 161........ 3(8-0) Hshld. Econ. 211...... 3(3-0)
American History Elective +vvvierinrneennnnn 11( - )
Hist. 101 ............ 3(8-0) .
Dietetics
Food and Nut. 201..... 5(3-6)

Hlective ...........c.0i... 6( -)

Groups of Electives for Students in the Division of
Home Economics

The groups given below are selected with a view to training students
for the vocations in which home economics may be directly applied.

A sufficient number of hours may be chosen from any group to fill the
elective requirement, or a smaller number of hours may be taken from a
group and, for the remaining elective hours, advanced courses of related
subject matter may be chosen.

Music may be added to any group.

* Students who have offered French or German for entrance should take advanced
courses in modern language, the courses which they take dependmg upon their Prepars-
tion. Students who under these circumstances take less than nine semester credits in
modern language are required to take additional elective hours, so that their total require
ment is the same as for other students.
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Advertising, Buying, and Salesmanship

FIrRST SEMESTER

Design A

App. Art 106.......... 3(1-6)
Clothing Salesmanship

Clo. and Text. 130...... 2(2-0)
Business English

Engl. 122 ............ 3{3-0)
Oral English I

Engl. 128 ............ 3(3-0)
Industrial Feature Writing

Ind. Jour. 123......... 2{2-0)
Technical Writing

Engl. 207 ..........., 2(2-0)

SECOND SEMESTER
Principles of Advertising

Ind. Jour. 125......... 3(3-0)
Advertising English .

Engl. 125 ............ 3(3-0)
Applied Psychology

Edue. 215 ............ 2(2-0)
Accounting Practice

ath. 134 ............ 3(3-0)

Business Management

Econ. 126 ...... T, 2(2-0)

Certificate Requirements for Vocational Home Economics Teaching

Eduec. Administration I

Edue. 105 ............ 3(3-0)
BEduc. Electives ........... 3(3-0)
Electives in Home Economics or
Modern Language ......... 3(8-0)

Educ. Psycholog,

Educ. 109 ........... 3(3-0)or
Edue. Sociology I
Edue. 118 ............ 3(8-0)

Special Methods in Teaching of
Home Economics

Eduec. 182 ...... ... 3(8-0)
Practice Course in Household
Management
Hshld. Econ. 116...... 3(0-9)

Supervised Observation and
Teaching in Home Econcemics

Edue. 160 ............ 3(:)
Problems in Child Welfare
Hshld. Econ. 201...... . 3{2-0)

Electives in Home Economics, 2(2-0)

Clothing and Textile Work

Household Entomology

Ent. 106 ............. 2(2-0)
Modern Problems of the
Household
Hshld. Eeon. 2386..... . 2(2-0)
Clothing Salesmanship
Clo. and Text. 130...... 2(2-0)
Problems in Hygiene of
Qlothing I
Clo. and Text. 240..... 2to4
American Industrial History

Hist. 105 ............ 3(3-0)

Principles of Art and their

Application

Ap. Art 124........... 3(3-0)
Labor Problems

Eeon. 111 ........... . 2(2-0)
European Industrial History

Hist. 224 ............ 3(8-0)
Clothing Economics

Clo. and Text. 286...... 2to4

Problems in Hygiene of
Clothing II
_ Clo. and Text. 244..... 2to 4

Social Problems
Beon. 257 ............ 2(2-0)

Designing and Decorating

Freehand Drawing I

Arch. 111 ............ 2(0-6)
Woodwork I

Shop 105 ............ 1(0-3)
Photography

Physies 120 .......... 2(1-8)
Landscape Gardening I

Hort. 125 ........ .... 2(0-6)
Principles of Topography I

Ind. Jour. 101......... -8(2-8)

Freehand Drawing IL

Arch. 114 ........... . 2(0-6)
Woodwork II
Shop 110 ............. 1(0-3)
Principles of Art and their
Application .
Ap. Art 124........... 3(3-0)
Landscape Gardening II o
Hort. 801 ............ 3(0-9)
Principles of Topography II
Ind. Jour. 104......... 3(2-3)
Handicraft
Ap. Art 112 .......... 2(0-6)
Interior Decoration and
Furnishing
Ap. Art 114........... 3(1-6)

The Arts and Crafts Movement
Engl. 295 ............ 3(3-0)
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Food and Nutrition.
(Research; Hospital Dietetics; Public Health Work; Specialized Teaching)
Physical Chemistry Physiological Chemistry
Chem. 206 ........... 5(3-6) Chem. 231 ............ 5(3-6)
Microchemical Methods of Biochemical Preparation
Analysis- Chem. 234 ........... 5(0-15)
Chem. 245 ........... 1(0-3) Quantitative Analysis
Anatomy and Physiology Chem. 241 ........... 5(1-12)
Anat. 131 ............ 3(2-3) Food Analysis
Hygienic Bactenology Chem. 257 +vvuvven v 3(0-9)
Bact. 206 ............ 4(2-6) Household Chemistry
In;ﬂestlganons 13 1?00(1 I Chem. 265 ........... 3(1-6)
conomics and Nutrition
Food and Nut. 246..... 2 to 4 Hlstollvzﬁ.Ilol ............ 3(L-6)
Food Economics and Nutrition
Seminar I
Food and Nut. 251..... 2(2-0)
Homemaking
Problems in Child Welfare Interior Decoration and -
Hshld. Econ. 201....... 3(3-0) Furnishing
Hygiene and Home Nursing Ap. Art 114........... 3(1-6)
Hshld. Econ. 209..... .. 8(3-0) Princi;ly}es of Art and their
Modern Problems of the Application :
Household Ap. Art 124........... 3(3-0)
Hshld. Econ. 236...... 2(2-0) Historg of the Home
Household Entomology Hist. 225 ............ 3(3-0)
Ent. 106 ............. 2(2-0) Household Chemistry
Sociology Chem. 265 ........... 3(1L-6) °
Eeon, 151 ............ 3(3-0) Pathology of Vegetable Food
Products
Bot. 121 ............. 3(1-6)
Rural Sociology
Eeon. 156 ............ 3(8-0)
Community Problems .
Econ. 260 ............ 1(1-0)
Clothing IIX
Clo. and Text. 124...... 3(1-8)
Homemaking
(Special Rural Problems)
Poultryv Bacteriofogy Plant Propagation
Bact. 216 ............ 3(1-6) Hort. 101 +........... 3(2-3)
Rural Sociology Orcharding
Econ. 156 ............ 3(8-0) Hort. 107 ............ 2(1-3)
Hygiene and Home Nursing Small Fruits
Hshld. Econ. 209....... 3(3-0) Hort. 110 ............ 2(2-0)
Rural Organization Market Gardening
Eduec. 222 ............ 2(2-0) Hort. 210 ............ 3(2-8)
Rural Leadership Home Dairying
Edue. 224 ............ 1(1-0) Dairy Husb. 112....... 1% (2-3)
Home Poultrying
Poult. Husb..102....... 1% (3-0)
Dairy Bacteriology
Bact. 211 ............ 3(1-6)
Apiculture .
Ent. 111 ........ L. 3(2-8)
Farm Sanitation and Water
Supply

Farm Eng. 119........ 2(2-0)

191
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Institutional Management

Institutional Management I

Hshld. Econ. 221....... 3(1-6)
Business English

Engl. 122 ............ 3(2-0)
Oral English T

Engl. 128 ............ 3(3-0)
Business Management

Econ. 126 ............ 2(2-0)
Technical Writing

Engl. 207 ........... . 2(2-0)

Institutional Management II
Hshld. Econ. 226....... 4(3-3)
Special Problems in Institutional
Administration

Lecturing and Demonstrating

Oral English I

Engl. 128 ............ 3(3-0)
Public Speaking I
Pub. Spk, 101......... 2(2-0)

Extempore Speech I
Pub. Spk. 106......... 2(2-0)

Sociology

Econ. 151 ......... ... 3(8-0)
Technical Writing

Engl. 207 ........... . 2(2-0)

Sanitary Science; Food and Market Inspection

Hygienic Bacteriology

Baet. 206 ............ 4(2-6)
Quantitative Analysis I
Chem. 150 ........... 2(0-6)

Social Welfare Work

Problems in Child Welfare

Hshld. Econ. 201...... 3(3-0)
Hygiene and Home Nursing
Hshld. Econ. 209....... 3(3-0)
Modern Problems of the
Household
Hshld. Ecen. 236....... 2(2-0)
Investigation in Household
Economies
Hshld. Econ. 241...... 2to5
Sociology :
Econ. 151 ............ 3(3-0)
Pan-America
Hist. 207 ....ovvuunnn 2(2-0)
Rural Organization
Edue. 222 ... ... 2(2-0)
Rural Leadership
Edue. 224 . ... ... ... 1(1-0)

Hshld. Econ. 246...... 2t05
Institutional Furnishings

Ap. Art 203........... 3(1-6)
Institutional Accounting

Math., 181 ........... . 8(3-0)
Advertising English

Engl. 125 ... ......... 3{(3-0)
Applied Psychology

UC. 215 veriinn 2(2-0)

Labor Problems

Econ. 111 ............ 2(2-0)
Oral English II

Engl. 181 ............ 3(3-0)
Public Speaking II

Pub. Spk. 102......... 2(2-0)
Extempore Speech II .

Pub. Spk. 108......... 2(2-0)
Applied Psychology

Bdue. 215 ............ 2(2-0)
Rural Sociology

Econ. 156 ............ 3(8-0)
Community Problems

Bcon. 260 ............ 1(1-8)
Dairy Chemistry

Chem. 254 ........... 3(16)
Chemistry of Meats

Chem. 255 ........... 3(1-6)
Food Analysis

Chem. 257 ............ 3(0-9)
Pathogenic Bacteriology I

Bact. 111 ............ 4(2-6)
Water Purifieation and Sewage

Disposal

Bact. 221 ............ 3(1-6)

Pathology of Vegetable Food
Products

Bot. 121 ....cuvnn... 3(1-4, 2)
Meat Inspection

Path. 216 ............ 2(2-0)
Labor Problems

Eeon. 111 ............ 2(2-0)
Current Economic Problems

Beon, 225 ............ 2(20)
Rural Sociology

BEeon. 156 ............ 3(30)
Social Problems

Beon. 257 ............ 2{2-0)
Community Problems

Econ. 260 ............ 1(1-0)
Modern Europe

Hist. 2283 ............ 3(30)

Immigration and International
Relations

Hist. 228 ............ 2(2-0)
Investigation in Household
Economics
Hshld. Econ. 241....... 2to 5

Investigation in Child Welfare
Hshld. Econ. 251...... 2tcb
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State Certificate Requirements for General Teaching

. Bducational Administration I Educational Psychology
Edue. 105 ... ... 3(8-0) Edue. 109 ........... 3(3-0)
Educational Sociology
Educ. 118 ....vivenns 3(3-0)
Additional Educational Courses........ o 9(9-0)

(Nore.—Home Economics Edueation (2 hrs.) and Special Methods in the Teaching of
Home Economics (3 hrs.) should be included by students who wish to teach home
economics. Modern Furope or Advanced English should be added by those expecting to
teacl; these subjects. Additional couvses may be chosen in the line of the student’s inter-
ests.

Applied Art

Professor HOLMAN . Instructor SHELL?
Instructor AVERILL! Assistant EVERHARDY

Taste is cultivated through the impressions received in everyday sur-
roundings and not through the occasional visits to art ‘galleries. We are
not so sensitive to discords in color and line as we are to discords in
sound, because we have not trained our eyes as we have our ears. “The
study of design furnishes a means of exercising and thus developing
good taste in connection with the things which make up environment of
everyday life and of awakening appreciation in nature and in art.” Home
decoration is a study of the factors which produce beautiful surroundings
that make for enjoyment and peace. KEach course consists of lectures,
studio laboratory work, field observation work, and reading.

COURSES IN APPLIED ART
FOR UNDERGRADUATES

101. DEsieN. Freshman year, first semester. Class work, one hour;
is;(:udigl,1 six hours. Three semester credits. Professor Holman and Miss

verill. )

A study is made of the principles which control the use of color and
the selection and arrangement of elements in the production of objects
themselves and in their uses as parts of a whole. Many exercises are
given in which clothing and home furnishings are scored as to design. A
natural motif is adapted to material, function and form.

~106. DESIGN A. Freshman year, first semester. Class work, one hour;
studio, six hours. Three semester credits. To be taken as a substitute
for Design by students who have had color and design work in high school.
Professor Holman and Miss Averill.

A further study is made of harmonies, adaptation of natural motifs,
and design as applied to fabrics and other materials. Art masterpieces
and articles of common use are studied according to the principles of
design and color. i )

108. HousE FURNISHINGS Freshman year, second semester. -Class
work, one hour; studio, three hours. Two semester credits. Prerequisite:
Design or Design A. Professor Holman.

Design is the selection and arrangement of materials for the making of
useful and beautiful things. The decorative phase of design is studied in
the solving of problems which oceur in the furnishings of the house.

1. Absent on leave, November 1, 1919, to May 381, 1920.
2. Temporary appointment, November 1, 1919, to May 31, 1920.

9—Ag. Col.—2702
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112. HANDICRAFT. Elective, second semester. Studio, six hours. Two
semester credits. Prerequisite: Design or Design A. Miss Averill.

Both constructive and decorative designs are studied in handicraft
work. Original designs are carried out in the following mediums:
leather, clay, metal, reeds, and other materials.

114. INTERIOR DECORATION AND FURNISHING. KElective, second semes-
ter. Class work, one hour; studio, six hours. Three semester credits.
Prerequisite: Design or Design A. Professor Holman.

This is a study of color, form and arrangement of home furnishings.
Wall coverings, carpets, pictures, furniture, etec., are discussed and studied
so that the student may recognize and appreciate what is appropriate and
beautiful. A study is made of fine arts, of handicrafts, and of the history
of furnishings. Problems in spacing and coloring of side walls are dis-
cussed and are developed in water color and decorating materials.

116. INSTITUTIONAL FURNISHINGS. Elective, second semester. Class
work, one hour; studio, six hours. Three semester credits. Prerequisite:
Design or Design A. Professor Holman.

A study is made of the fundamental principles of design, including
color, form, and arrangement. These principles are applied to problems
involving the selection and use of the following: wall, floors, furniture,
finishes, coverings, linen, china, and silver.

120. SKETCHING. Elective, second semester. Studio, six hours. Twe

. semester credits. Prerequisite: Design or Design A. Professor Holman.

Objects are sketched singly and in groups in the studio and out of

doors. The media employed are pencil, charcoal, and brush. The aim is

to train the student to see forms in perspective and to represent them with

sufficient accuracy to apply in illustrating the more practical problems in
the other courses in the department.

124. PRINCIPLES OF ART AND THEIR APPLICATION. Elective, second se-
mester. Class work, three hours. Three semester credits. Prerequisite:
Design or Design A. Professor Holman.

A general survey is made of art periods as an index to what the art
quality is. An examination is made of the religious, political, and social
aspects of art expression. Architecture, furniture, textiles, sculpture,
pictures, and the lesser art objects are compared as to their art quality.
The modern fields of landscape, architecture, furnishings, clothing, ad-
vertising, ete., are surveyed. The principles controlling art expression
are applied to these modern fields of life.

" Clothing and Textiles

Professor BIRDSALL Instructor HARRISON
Associate Professor COwWLES Instructor HUNT
Instructor FECHT ) Assistant WORCESTER

Instructor McDONALD

The object of the instruction in clothing and textiles is to give young
women a practical knowledge of the selection of materials, of the grow-
ing of textile fibers, and of the processes used in their manufacture into
fabrics. The course also includes problems in garment construction, the
history of typical forms in dress, costume design and individualization,
the selection, care, and renovation of factory-made garments, clothing
budgets, the economic and sociological phases of the clothing industries.
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COURSES IN CLOTHING AND TEXTILES
FOR UNDERGRADUATES

101. CroTHING I. Freshman year, second semester. Class work, one
hour; laboratory, three hours. Two semester credits. Associate Pro-
fessor Cowles, Miss McDonald, Miss Harrison, and Miss Worcester.

It is the purpose of this course to train the student in the handling of
sewing equipment and in efficient methods of work. Attention is given
to the taking of measurements, development of patterns, and the adapta-
tion of commercial patterns to individual characteristics in form. The
kinds, qualities, and quantities of material suitable for making different
garments are discussed.

. Laboratory.—Construction of unlined garments; millinery; remodel-
ing and repairing of worn clothing. Labor-saving methods and rapid
construction are emphasized. Time studies and speed tests are required.

106. CosTUME DESIGN. Freshman year, second semester. Laboratory,
six hours. Two semester credits. Prerequisite: Design (Ap. Art 101)
or Design A (Ap. Art 106). Miss Hunt.

This course treats of art in dress and comprises the application of the
principles of color, harmony and design; individual requirements in
color and line; comparative design of ancient and modern costumes; orig-
inal problems in' designs for embroidering; sketching of costumes in
pencil, pen and ink, and water colors. This course is directly related to
the construction of garments. o

111. CroTHING II. Sophomore year, first semester. Class work, one
hour; laboratory, six hours. Three semester credits. Associate Pro-
fessor Cowles, Miss Harrison, Miss McDonald, and Miss Worcester.

This course considers the manufacture and selection of clothing;
elothing industries and clothing standards in their relation to the eco-
nomic and social life of the community; comparison of home- and fac-
tory-made garments; hygienic factors involved in clothing; standardiza-
tion of dress, its advantages and disadvantages; clothing budgets for
individuals and family groups.

Laboratory.—The laboratory consists of group work in making entire
outfits of clothing for individuals of different ages or the planning and
making of the garments required in the wardrobe of a family.

116. TEXTILES. Junior year, second semester. Class work, two hours;
laboratory, three hours. Three semester credits. Prerequisite: Organic
Chemistry. Miss Fecht. :

This course considers the historical and economic development of the
textile industry, from primitive ages to the present time. The combina-
tion of art, science, and mechanics that makes possible the elaborateness
of modern textiles is given careful attention.

Laboratory —The behavior of textile fibers toward various chemical
reagents is studied. Physical and microscopic tests are made for the
identification of fibers. Bleaching and dyeing; laundry processes as they
affect color, shrinkage, strength, etc.; and analysis of mixed goods are
likewise considered in the laboratory work.

120. CLOTHING LABORATORY TECHNIQUE Elective, both semesters.
Laboratory, three hours. One semester credit. To accompany Educ. 182.
Professor Birdsall.

This course is offered to all students preparing to teach clothing and
textiles in grade and high school. The course has as its aim the develop-
ment of technique and the making of illustrative material for use in the
teaching of these courses.

124. CroTHING III. Elective, second semester. Class work, one hour;
laboratory, six hours. Three semester credits. Prerequisites: Clothing
I and Costume Design. Miss Harrison and Miss McDonald.
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) The deYelopment of costume, including a survey of the ancient Egyp-
tian, Grecla_n, Roman, and early modern French costumes and present-
day modes, is treated historically.

Laboratory.—The laboratory deals with the adaptation of materials
to the individual and aims to teach self expression through dress. Stu-
dents are expected to execute original designs in materials approved by
the instructor. Those who so desire may devote one laboratory period
each week, or both, to the design and construction of millinery.

130. CLOTHING SALESMANSHIP. Elective, first semester. Class work,
gvo thours. Two semester credits. Prerequisite: Clothing II. Miss

unt.

This course provides instruction to those who wish to prepare them-
selves for positions as educational or departmental directors in large
stores, service managers in factories, or teachers of salesmanship. Actual
practice in department. stores followed by reports and conferences; study
of department systems and policy, based on observation, together with a
certain amount of practical experience, is required of all students.

FOR GRADUATES AND UNDERGRADUATES

236. CLOTHING EcoNoMIcs. Elective, both semesters. From two to
four semester credits, depending upon the work done. Prerequisites:
Textiles and General Economics. Associate Professor Cowles.

This course includes a study of the organization of the clothing trades
and industries; of wholesale and retail clothing markets; of wages and
standards of efficiency in workmanship; conditions of work in the textile
and clothing industries; standardization of fabrics; study of the budget
for clothing and household textiles. Topics are assigned for reading
and investigation and written reports are required.

240. PRrROBLEMS IN HYGIENE oF CLOTHING I. Elective, first semester.
From two to four semester credits. Prerequisites: Colthing II, Em-
bryology and Physiology, and Microbiology. Associate Professor Cowles.

Students are assigned special problems for investigation of clothing in
relation to health and its effect “upon anatomical form, muscular de-
velopment, and physiological funections.

244. ProBLEMS IN HYGIENE OF CLOTHING II. Elective, second semes-
ter. From two to four semester credits. Prerequisite: Problems in
Hygiene of Clothing I or its equivalent.

This course may be taken as a continuation of Course 240, or may be
elected independently by students in Sanitation and Public Health or
General Physiology.

"Food Economics and Nutrition

Professor BOGERT Instructor ROUSES
Associate Professor ROTHERMEL Instructor OTTO®
Assistant Professor PITTMAN Assistant TRAIL
Tnstructor SKINNER! Assistant WILLTAMS
Instructor GREEN? . Fellow THOMAS

Instructor PERRY

Food is one of the determining factors in the health of the individual
and of the family.. The selection of wholesome and economical food re-
quires the constant application of chemistry and of sanitary science.
The preparation and preservation of food involve processes dependent
upon physics, chemistry, and bacteriology. In the modern science of
nutrition and dietetics, the student learns the chemical and physiological
principles involved in the nutritive processes of the body and the quanti-

1. Absent on leave, first sémester, 1919-720,
2. Absent on leave, 1919-'20.
8. Temporary appointment.
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tative application of these principles in planning food for the individual
and the group. Science, applied science, and practice are presented in
their proper relations in order to train the student in fundamental
principles and to_enable her to gain by experience methods of trans-
lating these principles into her everyday household practices. Advanced
cou}'ts.es in this department provide for vocational and professional
positions. :

COURSES IN FOOD ECONOMICS AND NUTRITION

FOR' UNDERGRADUATES

101. Foops I. Freshman year, both semesters. Class work, one hour;
laboratory, six hours. Three semester credits. Prerequisite: entrance
credit in Physics; parallel, Chemistry I. Miss Skinner, Miss Otto, and
Miss Thomas. .

The application of heat to various food principles is the basis of
study in this course. The economic uses of the various foodstuffs is
emphasized, as is also the study of commercially prepared food products.

Laboratory —Experimental and practical cookery, illustrating this
course, forms the basis of the laboratory work.

106. Foops II. Sophomore year, second semester.” Class work, three
hours; laboratory, six hours. Five semester credits. Prerequisites:
Organic Chemistry, Foods I or its equivalent. Assistant Professor Pitt-
man, Miss Williams, and Miss Trail.

This course emphasizes the classification, composition, occurrence, and
general properties of foodstuffs. Food values in relation to cost are
considered, together with the legal and sanitary aspects of food products
handled in commerce. .

Laboratory.—Food products are handled in experiments which demon-
strate the presence of the proximate principles and the various inorganic
constituents, the changes they undergo in cooking, and their nutritive
value as affected by admixture with other food materials. Recipes are
compiled. Practice is given in judging food preparations.

112. HUMAN NUTRITION. Junior year, both semesters. Lectures and
recitations, three hours. Three semester credits. Prerequisites: Or-
ganic Chemistry, Embryology and Physiology, and Foods II.* Dean
Thompson and Professor Bogert.

This course comprises a study of the special characteristics and nu-
tritive functions of the food constituents; the methods of investigation
which have established the quantitative basis in dietetics; the digestive
and metabolic processes and products with emphasis upon energy re-
-lations; the quantitative relations of the ash constituents; nitrogen and
mineral balances; comparative economy in nutrition and growth of
different types of food matexials. 8

FOR GRADUATES AND UNDERGRADUATES

201. DiIETETICS. Senior year, both semesters. Class work, three
hours; laboratory, six hours. Five semester ‘credits. Prerequisite:
Human Nutrition. Associate Professor Rothermel and Miss Perry.

This course deals with the application of the principles of human
nutrition to the practical feeding problems of the individual and the
group. The following topics receive attention: daily food requirements
in health and in disease throughout infanecy, childhood, adolescence,
adult life, and old age; typical dietaries for each period of life; milk .
formulee; the problem of satisfying the diverse requirements in families
and other groups.

* Students from other divisions desiring to elect Human Nutrition may substitute an
squivalent number of hours in other sciences for Embryology and Physiology, and Foods II.
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Laboratory.—Studies in weight measures and cost of some of the
common food materials; calculations and quantitative preparation of
standard portions and combinations of foods; analyses of recipes; com-
putation and scoring of dietaries with special regard to nutritive require-
ments for varying physiologic, economic, and social conditions; practice
in marketing and serving, comprise the work in the laboratory. (Grad-
uate students are required to do an assigned problem in place of the
practice in marketing and serving included in the laboratory for under-
graduates.)

241. SPECIAL INVESTIGATIONS IN Foops I. Elective, first semester.
From one to three semester credits. Hours to be arranged. Prerequi-
site: Human Nutrition. Assistant Professor Pittman.

Special problems are assigned to students for individual consideration.

242. SPECIAL INVESTIGATIONS IN Foops II. Elective, second semester.
From one to three semester credits. Hours to be arranged. Prerequi-
site: Human Nutrition. Assistant Professor Pittman.

This course may be taken as a continuation of Course 241 or may be
elected independently. v

246. INVESTIGATIONS IN Foop EcoNomics AND NuUTrITION I. Elee-
tive, first semester.” From two to five semester credits, depending upon
the nature of the problem. Conferences, laboratory work, and reports.
gpen to senior and graduate students. Dean Thompson and Professor

ogert.

The work of this course may consist of an assigned problem: in the
nutritive value of foods; a feeding experiment; dietary studies; or prac-
tice in the methods commonly used in the simpler experiments in nu-
trition. '

247. INVESTIGATIONS IN Foop EcoNomics AND NUTRITION II. Elec-
tive, second semester. From two to five semester credits, depending upon
the nature of the problem. Conferences, laboratory work, and reports.
gpen to senior and graduate students. Dean Thompson and Professor

ogert.

This course may be taken as a continuation of course 246 or may be
elected independently. '

251. Foop EcONOMICS AND NUTRITION SEMINAR I. Elective, first
semester. Class work, two hours. One or two semester credits. Pre-
requisite: Human Nutrition. Dean Thompson and Professor Bogert.

This is a course of assigned reading and discussion of topies in the
fields of food economics and nutrition. Special attention is given to recent
literature, which bears upon problems in dietetics, in both normal and
pathological conditions; upon growth and upon normal and subnormal
nutrition in infancy and childhood. Feeding experiments are compared
and discussed. A reading knowledge of modern languages, while not a
fixed requirement, is urged as of especial advantage in this course.

252. Foop EcoNomMmics AND NUTRITION SEMINAR II. Elective, second
semester. Class work, two hours. One or two semester credits. Pre-
requisite: Human Nutrition. Dean Thompson and Professor Bogert.

This course may be taken as a continuation of course 251 or may be
elected independently.



Division of Home Economics 199

Household Economics

Professor KNEELAND Instructor FORDY
Associate Professor REYNOLDS* Assistant BALDWIN

Instructor McCoy Fellow ANDERSON
Instructor WARD :

The successful administration of the home, whether it be for the
family or-for the larger institutional group, depends upon the wise ex-
Dpenditure of time, money, and effort, the maintenance of healthful and
comfortable home conditions, and appreciation of the importance and
relation of the home to the rest of society. The courses in this depart-
ment, therefore, apply the principles of economics, sociology and sanitary
science to the problems of household and institutional management, child
welfare, and home nursing and sanitation.

Throughout the work, effort is made to develop the student’s ability to
carry into practice the principles of home making. - Interest in com-
munity service and in industrial and social problems is stimulated. Stu-
dents who plan to do executive work as directors of residence, institu-
tional or lunch-room managers, visiting housekeepers, or hospital die-
titians will find suitable electives in this department.

COURSES IN HOUSEHOLD ECONOMICS
FOR UNDERGRADUATES

103. ELEMENTARY HYGIENE AND HoME NURSING.i Freshman year,
first semester. Class work, three hours. Three semester credits. Asso-
ciate Professor Reynolds.

Emphasis is placed upon personal hygiene as a means of maintaining
and improving health in the home. Practical methods of preventing dis-
ease and of dealing with accidents are investigated and demonstrated.
Standards of health are studied and demonstratmns are given in the
home care of the sick and convalescent.

106. HOUSEHOLD MANAGEMENT. Junior year, both' semesters. Class
work, two hours. Two semester credits. Prerequisite: Foods II. Rec-
ommended to precede or parallel: Economics. Professor Kneeland.

This course includes a study of the evolution of the home and its
present functions and problems; the organization and simplification of
housework through efficient methods of housekeeping and arrangement of
equipment and through the use of labor-saving devices; problems of
household service; experiments in codperative laundering, cooking, clean-
ing, etc.; the expend1tures of the household, and household budgets and
accounts; the use of time freed from housework.

116. PRACTICE COURSE IN HOUSEHOLD MANAGEMENT. Elective, both
semesters. Three semester credits. Prerequisite: Foods II. Recom-
mended to precede or parallel: Household Management. Miss McCoy

This course is conducted in the practice house. The students live in a
group and perform the usual household tasks, including marketing, plan-
ning, cooking and serving meals, caring for the rooms, planning the house-
hold budget, and keeping the accounts. Students who wish to qualify as
teachers under the Smith-Hughes requirements for vocational high schools
are required to take this course.

* Resigned, February 13, 1920.
7 In charge of correspondence work in Household Economics, Home Study Service, Di-
vision of College Extension.
Di i This course may be taken in place of Foods I, with the approval of the Dean of the
ivision. .
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FOR GRADUATES AND UNDERGRADUATES

201. ProBLEMS IN CHILD WELFARE. Elective, first semester. Class
work, three hours. Three semester credits. Prerequisites: Physiology
and Psychology. Professor Kneeland.

A study is made of the needs of the child and of the methods of meet-
ing these needs through the care of the child in the home and through
community child-welfare activities. The topics considered include the®
health problems of mother and child, child mentality and training, play
and recreation, child labor, juvenile delinquency, and the special needs
of defective and dependent children.

209. HYGIENE AND HoME NURSING. Elective, both semesters. Class
work, three hours. Three semester credits. Prerequisites: Human Phys-
iology and Household Microbiology. Associate Professor Reymolds.

"This course puts special emphasis on the prevention of disease and on
the building up of the highest degree of health as the principal functions
of the home nurse. The topics studied include the prevention and treat-
ment of functional disturbances, the methods of controlling and nursing

" communicable diseases, the application of dietetic and serum therapy, the
treatment of injuries and wounds, and the practical care of the sick.
There are lectures, discussions, and demonstrations, and reference work
and special reports are requlred

211. SANITATION AND PuBLIC HEALTH. Senior year, both semesters.
Class work, three hours. Three semester credits. Prerequisite: House-
hold Microbiology. Associate Professor Reynolds.

This course deals with the household as a factor in health conservation,
emphasis being placed upon the interrelation of home and community
health. It includes a study of the influence upon health of the location,
ventilation, heating, lighting, and water supply of the house; the sanitary
disposal of sewage and other wastes; the sanitary care of the house;
housing comditions and their control and improvement; public health ac-
tivities and the methods and importance of public health administration
in relation to the home. Reference work and special reports are required.

221. INSTITUTIONAL MANAGEMENT I. Elective, first semester. Class
work, one hour; laboratory, six hours. Three semester credits. Prereq-
uisite: Human ‘Nutrition.

This eourse deals with the food problem of 1nst1tutlons and includes
the study of marketing, preparation of food, arrangement of menus, and
cost of service for different types of institutions.

Laboratory.—Practical experience in the cafeteria of the department
and investigations of the food problems of other institutions are included
in the laboratory work.

226. INSTITUTIONAL MANAGEMENT II. Elective, second semester.
Class work, three hours; laboratory, three hours. Four semester credits.
Prerequlslte Institutional Management I.

This course includes a study of the various types of institutions; the
qualifications and duties of the manager; the plannifig, equipping, and
general care of buildings and rooms; the organization of work; the
management of employees; institutional accounting; and office manage-
ment.

Laboratory.—Experience is given in the cafeteria of the department,
and special problems of other institutions are investigated.

236. MODERN PROBLEMS OF THE HOUSEHOLD. Elective, both semesters.
Class work and conferences, two hours. Two semester credits. Pre-
requisite: Household Management. Prerequisite or parallel: Economics.
Professor Kneeland.

A brief survey is made of the economic, social, and admmlstratwe
problems of the modern household, in order to give the student a fuller
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understanding of present home conditions and to show the significance
of the special problems chosen for investigation. During the rest of the
course each student investigates a special topic, reporting on her work to
the class or the instructor. The investigation may consist of library
work, field work, or experimentation on a problem of family expenditures,
housing, household equipment, housekeeping methods and schedules, com-
munity conditions and activities related to the home, the use of time
freed from housework, or family relationships.

241. INVESTIGATION IN HoUSeEHOLD EcoNomics. Elective, both se-
mesters. From two to five semester credits, depending on the nature of
the problem. Prerequisites: Modern Problems of the Household, and
Economics. Consult Instructor. Professor Kneeland and Associate Pro-
fessor Reynolds.

The work of this course may be a continuation of the investigation
started in the preceding course, or the investigation of a new economie,
social, or administrative problem of the household. Conferences are
held and reports are made at hours arranged by appointment.

245. SPECIAL PROBLEMS IN INSTITUTIONAL ADMINISTRATION. Elective,
second semester. From two to five semester credits, depending on the
nature of the problem. Prerequisite or parallel: Institutional Manage-
ment II, Dietetics, and Economics. Corsult Instructor. .

Special problems in the organization and management of institution
are assigned for individual investigation. Conferences are held and
reports are made at hours arranged by appointment.

251. INVESTIGATION IN CHILD WELFARE. Elective, second semester.
From two to five semester credits, depending on the nature of the prob-
lem. Prerequisite: Problems in Child Welfare. Consult Instructor.
Professor Kneeland.

A special problem in some phase of child welfare is assigned for in-
dividual investigation. Conferences are held and reports are made at
hours arranged by appointment. .

Home Economics in the Summer School

In addition to instruction in various branches of home economics
available to teachers during the regular College year, the College offers
several courses in this subject in the Summer School. Instruction in these
courses is intended to present correctly that which may be introduced
successfully into graded schools and high schools. Students will be en-
rolled upon presentation of a teacher’s certificate, or of a certified state-
ment showing that two years’ high-school work or its equivalent has
been completed.

A special circular giving in detail the courses offered in the Summer
School may be had by applying to the Vice President of the College. See,
also, the article on Summer School in this catalogue.

Special Courses in Home Economics

The Housekeepers’ Course, which is completed in fifteen weeks or less
and is given each semester, and the one-year curriculum in Lunch-room
Management are to be found grouped and described with other special
courses in another part of this catalogue. They may be found by vefer-
ence to the general index in the back of this book.
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Jurius TERRASS WILLARD, Dean

In the class of colleges to which this institution belongs the classical
studies of the older type of college are replaced by work in the sciences
and in vocational subjects. A sound basis for technical training includes
thorough training in mathematics, physical science, and biological science.
It is believed also that education should include some preparation for the
discharge of one’s duties to the state and to the community in which he
lives. It should afford him that discipline and culture. which alone can
give him a grasp of the relations among persons and activities, peoples
and events with breadth of view and tolerance of attitude, and hence an
influence over his associates and fellow citizens of every station in life.

It is the province of the departments grouped in this division of the
College to give this basic, scientific, cultural and disciplinary training.
Their work is not only foundational, but it penetrates through all the
characteristic vocational courses of the institution, as the structural steel
of the modern skyscraper penetrates the entire building and forms a
secure framework and support for the more readily visible, and evidently
important parts. These departments thus give unity to all of the four-
year curricula, although presenting but few curricula that are distinctive
of their own work. These, however, by means of electives and options,
are susceptible of manifold modification and application.

CURRICULUM IN GENERAL SCIENCE

The curriculum in general science includes fundamental training in
English, mathematics, science, history, economies, military science, and
physical training required in the several specialized vocational courses
now offered by the College and chosen by the great body of our students.
Its required subjects constitute the central educational basis of the in-
stitution. By means of a number of groups of electives, it gives an oppor-
tunity to students to advance themselves still further in these funda-
mental lines and to give special attention to some, instead of taking the
technical subjects characterizing other courses. This opportunity meets
the needs of several types of young people, among whom are: (1) Those
who have not yet fully decided as to theix; vocation, but who wish an edu-
"cation that is strong and well balanced in respect to modern science and
cultural subjects, as a foundation for further education or as a prepa-
‘ration for sound citizenship and intellectual satisfaction in life. (2)
Those who are looking forward to teaching in the high schools of the
State. The electives offered allow one to give special attention to mathe-
matics, physical science, biological science, agriculture, home economics,
history, economics, English, journalism, musie, professional educational
subjects, and several other lines. (3) Those who are fitting themselves
for research work in the sciences, especially as applied to agriculture,
engineering, and other industries.

(202)
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The elective groups offered in this curriculum are to a considerable
extent made up of studies required in one or more of the specialized
curricula. They provide also, however, advanced work not included in
other curricula. The scientific work in connection with the Agricultural
and Engineering Experiment Stations, and several fields of State in-
vestigation and service, calls for the operation of unusually well-equipped
departments in the sciences, and excellent facilities for practical training
in this work are thus afforded.

‘While the curriculum in general science offers a wide choice of elec-
tives, these may not be selected aimlessly, or with the idea of choosing the
easiest, or of obtaining credit for miscellaneous subjects taken elsewhere
or in other curricula. The studies of the freshman and sophomore years
are basic and are required of all, without exception. They insure a broad
and adequate foundation for subsequent work in the several lines of elec-
tives. The electives are to be chosen in groups, approved by the Faculty
or by the Dean of the Division of General Science, and in such manner as
to give logical coherence to the curriculum as a whole. The elective por-
tion of the curriculum, as thus made up, consists for the most part of
several groups of two or more full studies or their equivalent. It is
possible to include some single subjects that may be advantageously taken
without others. Special combinations in sewing, cooking, and shop work
have been planned to meét the needs of prospective teachers of manual
training. Students changing from other curricula to that in general sci-
ence receive credit for work done in the other curricula in so far as it can
be fitted into the general plan of this one.

The curriculum in general science is thus many in one. Such various
combinations of groups are possible that it is not practicable to print
all of them in extended form. There are, therefore, formally presented
here the required subjects of the curriculum-in their specified order
by years and semesters, together with a considerable number of groups of
electives.

CURRICULUM IN INDUSTRIAL JOURNALISM

Knowledge is power only as it comes into the possession of those who
can use it; it gives pleasure in direct proportion to the extent of its
diffusion. A discovery is of but little value as long as the discoverer is
the only one who knows of its existence, and the printed page is by far
the most effective means of extending knowledge concerning it. Maga-
zines and newspapers never sleep, nor do they take vacations, and their
power to elevate mankind is incalculable. But printed knowledge be-
comes effective only -as it is read, and to be widely read in this day it
must stand out from the great mass of other matter and gain the atten-
tion and hold the interest of the reader. To do this its points must be
sharp and easily seen, and the style must be attractive. On the other
hand, if the presentation is not essentially true, the more attractive it is
the worse it is, and the greater the harm that follows wide reading of it.

The curriculum in industrial journalism endeavors to give young men
and women training which will enable them to write both truthfully and
effectively, particularly upon industrial subjects. To such subjects the
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modern newspaper and the general magazine are giving constantly more
attention, while there are also 500 agricultural publications and a greater
number of class and trade publications which are largely or exclusively
concerned with matters relating to industrial life. The training given
by the College has enabled a goodly number of alumni to do successful
work upon these publications.

The aim of the curriculum is to present such subjects as will enable
the writer to see his work in proper perspective, to obtain authoritative
knowledge of some field of industrial activity, and to write acceptably.
The curriculum consequently offers, in the first place, fundamental studies
of literary, social, and scientific character. Because of the materials with
which journalism deals, it is highly desirable that the student obtain a
clear knowledge of the.social sciences and be able to read at least one
current foreign language. Every student in the course is strongly urged
to elect German or French. - In the second place, the student is required
to elect subjects in agriculture, mechanic arts, applied science, or home
economics, depending on the portion of the field of industrial journalism
which he desires to enter, it being expected that every student graduated
from the curriculum shall have special knowledge of some prominent line
of industry. In the third place, the theory and practice of journalism are
presented in a series of courses extending throughout the sophomore,
junior, and senior years, and opportunity is offered for taking additional
electives in journalism simultaneously with the required courses.

The College thus affords preparation for work in a wide and inviting
field. Our unprecedented industrial achievements have been made by
the application of discoveries in physical and biological science. Much
of disecovery and much of application are yet to come, and one who can
write truthfully and attractively of that which is, and of that which

comes, will find ample reward.
CURRICULA IN APPLIED CHEMISTRY

The facilities for instruction in chemistry are ample, and the demand
of students for curricula planned especially to give chemical training is
such that formulations have been made to meet the needs of those de-
siring to specialize in agricultural chemistry, biochemistry, or industrial
chemistry. By suitable modifications of the curriculum in industrial
chemistry the needs of students interested in chemical engineering are
met. The instructional facilities of the Department of Chemistry rein-
forced by opportunities for practical work in connection with the re-
searches of the experiment stations are such as to provide amply for
this specialized training.



Division of General Science

) 3 ! . . .
Curriculum in General Science

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a

week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
College Rhetoric I

Engl. 101 ............ 3(8-0)
Chemistry I

Chem. 101 ........... 5(3-6)
Plane Trigonometry*

Math. 101 ........... 3(3-0)
General Botany I

Bot. 101 ............ 3(1-4,2)
Current History

Hist. 126 ............ 1(1-0)
Library Methods

Lib. Ee. 101.......... 1(1.0)
Military Science I (Men)

il. Tr. 101.......... 1(0-4)

Physical Education M-I

Phys. Bd. 103......... R(0-2)0r

Physical Education W-I
Phys. Ed. 151A........ 1(0-3)

SECOND SEMESTER
College Rhetoric IT

Engl. 104 ............ 3(38-0)
Chemistry II

Chem. 102 ........... 5(8-6)
College Algebra*

Math. 104 ........... 3(8-0)
General Botany II

ot. 105 ........... 3(1-4,2)

Current History

Hist. 126 ............ 1(1-0)
Elective T .vvvrvvevinnnnn. 2( -)

Military Science II (Men)
Mil. Tr. 102.......... 1(0-4)
Physical BEducation M-IT

Phys. Ed. 104......... R(0-2)or

Physical Education W-IL
Phys. Ed. 152A....... 1(0-3)

SOPHOMORE

FIrRST SEMESTER
Englilsgh Literature I

ngl. 171 ... .. ...... 4(4-0)

English History

Hist. 121 ............ 3(3-0)
General Physics I

Physics 185 .......... 4(8-3)
General Zodlogy I

Zo6l. 101 ............ 3(2-3)
Elective ¥ ................ 3(-)
Military Science III (Men)

Mil. Tr. 103.......... 1(0-4)

Physical Education M-III (Men)

SECOND SEMESTER

English Literature II

Engl. 174 ............ 4(4-0)
Modern Europe

Hist. 228 ............ 3(3-0)
General Physics IT

Physics 140 .......... 4(3-3)
General Zodlogy IL

Zodl. 102 ............ 8(2-3)
Elective T .......ooooo... 3(-)
Military Science IV (Men)

i r. 104.......... 1(0-4)

Physical Education M-IV (Men)
Phys. Ed. 106...

Phys. Ed. 105......... R{0-2)or  ~ Phys. Ed. 106......... R(0-2)or
Physical Education W-III (Women) Physical Educdtion W-IV (Women)
Phys. Ed. 153........ 1(0-3) Phys. Ed. 154......... 1(0-3)
JUNIOR

FIRsT SEMESTER-
American Government

SECOND SEMESTER
American History I

Hist. 151 «....ovvvnn 3(3-0) Hist, 101 ............ 3(3-0)
Psychology Economics
Edue. 101 ........... 3(3-0) Econ. 101 ...... - 1¢: X))
Extempore Speech I General Microbiology
Pub. Spk. 106......... 2(2-0) Bact. 101 ............ 3(1-6)
Blective ¥ . ............... 8( -) Elgetive ¥ .......... vee... B(-)
SENIOR

FIRST SEMESTER

Elective T ........ ceveees 16(C - ).

SECOND SEMESTER
Elective T ........... eee. 16( =)

- * Students who offer but one unit of algebra for admission take a five-credit course
in College Algebra, Math. 107, the first semester, postponing trigonometry until the second

semester. The additional credits are applied against electives.

. 1 Electives are to be chosen, with the advice and approval of the Dean, in groups of
not less than eight semester credits,. or in courses which extend fields already entered

in the required work.
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Groups of Electives and Options for Students in the Division

Kansas State Agricultural College

of General Science

In addition to the courses included in the following groups, others will
be found described in the exposition of the work of the respective de-
From any group elected a sufficient number of courses to
constitute an effective block of knowledge must be taken.
semester credits in any new field are usually required, but a smaller

partments.

number will be honored if in a field already entered upon.

—1—

FIRST SEMESTER
Advanced Composition I

SECOND SEMESTER
Advarced Composition IT

Engl. 113 ............ 2(2-0) Engl. 116 ............ 2(2-0)
Business English Advertising English
Engl. 122 ............ 3(3-0) Engl. 125 ............ 3_(3-0)
‘Oral English I Oral English IT ’
Engl. 128 ............ 3(3-0) Engl. 181 ............ 3(8-0)
Argumentation and Debate . Methods of Teaching English
" Engl. 119 ............ 3(3-0) Engl. 134 ............ 3(8-0)
The Short Story . Community English
Engl. 251 ............ 3(8-0) Engl. 254 ............ 2(2-0)
—_2
The English Bible I The Shaksperean Drama
Engl. 271 ............ 3(3-0) Engl. 274 .......... .. 8(38-0)
‘Nineteenth Century Literature American Literature
Engl. 277 ............ 3(38-0) Engl. 280 ....... ... .. 3(8-0)
Current Literature The Novel
Engl. 282 ............ 2(2-0) . Engl. 285 ............ 2(2-0)
English Survey I English Survey II
ngl. 288 ............ 2(2-0) ngl. 0 teviennnnns . 2(2-0)
Browning The Arts and Crafts Movement
Engl. 293A .......... 3(8-0) Engl. 295 ........ cees 2(2-0)
—3—
German I German II
Mod. Lang. 101....... 3(8-0) Mod. Lang. 102....... 3(8-0)
Beginning German I Beginning German II
Mod. Lang. 103....... 5(5-0) Mod. Lang. 104...... . 2(2-0)
German Readings German Short Stories
Mod. Lang. 111....... 3(38-0) Mod. Lang. 201....... 3(38-0)
Scientific German I Scientific German II
Mod. Lang. 236....... 3(3-0) Mod. Lang. 241....... 3(8-0)
Y,
French I French II
Mod. Lang. 151....... 3(3-0) Mod. Lang. 152....... 3(38-0)
Beginning French I Beginning French II
. Mod. Lang. 153....... 5(5-0) Mod. Lang. 154....... 5(5-0)
French Readings French Short Stories
Mod. Lang: 161....... 3(8-0) Mod. Lang. 251....... 3(38-0)
Spanish I Spanish IT
Mod. Lang. 176....... 3(3-0» Mod. Lang. 177....... 3(8-0)
Spanish Readings Commercial Spanish
Mod. Lang. 180....... 3(8-0) Mod. Lang. 183....... 3(8-0)
—_5—
Plane Analytical Geometry Calculus ’
Math. 110 ........... 4(4-0) Math. 119 ........... 3(3-0)
Calculus I Caleulus IT :
Math. 113 ......... .. 5(5-0) Math., 116 ........... 3(3-0)
Analysis of Statistics Institutional Accounting
Math. 125 ........... 3(8-0) Math. 131 ........... 3(3-0)
Differential Equations Special Methods in the Teaching of
ath. 201 ........... 3(3-0) -Mathematics

Math. 122 ........... 3(3-0)

At least eight
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—f —
FIRST SEMESTER SECOND SEMESTER
Advanced Inorganic Chemistry Industrial Electrochemistry
em. 207 ........... 3(3-0) Chem. 205 ........... 2(2-0)
Inorganic Preparations Physical Chemistry
Chem. 202 .. 2(0-6) to 4(0-12) Chem. 206 ........... 5(38-6)
Industrial Chemlstry I Industrial Chemistry II
Chem. 203 ........... 5(8-6) Chem. 204 ........... 5(38-6)
—_
Organic Chemistry Organic Chemistry HE
Chem. 120 ........... 3(2-3) Chem. 121 ........... 5(8-6)
Organlc Chemxstry I Organic Chemistry II
218 ... ... 4(2-6) Chem. 219 ........... 4(2-6)
Orgamc Preparatxons Stereoisomeric and Tautomeric Com-
em. 223 ........... 5(0-15) pounds
Qualltatlve Org Analysis Chem. 224 ........... 2(2-0)
........... 2(0-6) "Carboceyelic and Heterocycelic Compounds
Physwloglcal Chexmstry I hem. 226 ........... 2(2-
282 iiieiaen.. 5(8-6) Physiological Chemistry II
Pathologxcal Chemlstry Chem. 233 ........... 5(8-6)
hem. 235 ..... Ceenee 2(2-0) Physxologlcal Chemlstry
em. 231 ........... 5(38-6)
—_8
Quantitative Analysis I Quantitative Ann]ysxs I
em. 150 ........... 2(0-6) hem. 150 ........... 2(0-6)
Quantltatlve Analysis IL Quant!tat)ve Analysxs III
2 et 3(1-6) 251 ..... RPN 3(1-_6)
Advanced Qua-htatlve Analysis Household Chemlstry
Chem. 240 ......... .. 3(1-6) Chem. 265 [P 3(1-6)
—_0
Household Physics Agricultural Physics
Physies 101 .......... 4(3-3) Physics 111 .......... 3(3-0)
Photography Harmonics
Physics 120 .......... 2(1-3) Physies 222 .,........ 2(2-0)
Molecular Physics Physical Measurements
Physies 221 .......... 4(3-3) Physics 223 ......... . 3(2-8)
Wireless Telegraphy Special Methods in the Teaching of Physies
Physics 130 .......... 2(1-3) Physics 224 .......... 3(2-3)
Spectroscopy Radioactivity and Electron Theory
Physies 230 .......... 3(1-6) Physics 2383 .......... 3(3-0)
—_10—
Agncultural Microbiology Soil Microbiology
Bact. 106 ............ 3(1-6) Baet. 201 ............ 3(1-6)
Hygienic Bacteriology Pathogenic Bacterxology I
Bact."206 ......inn. 4(2-6) Bact. 111 ............ 4(2-6)
Pathog@nic Bacterlology II Dairy Bacterlology .
Bact. 116 ............ 4(2-6) Bact. 211 ............ 3(1-6)
Poultry Bactermlogy ‘Water Purification and Sewage stposa]
Bact. 216 ........ . 3(1-6) Bact. 221 ............ 3(1-6)
— 11—
Plant Pathology I Plant Hxstology .
Bot. 116 ............. 3(1-4,2) Bot. 215 ............. 2(0-6)
Plant Pathology 11 Ecology
L0201 L. 3(1-4,2) Bot. 228 ............. 2(2-0)
Plant Physwlogy I Taxonomic Botany of the Flowering
. 208 ... 3(3-0) Plants
Economw Botany Bot. 225 ...... e 3(1-4, 2)
Bot. 219 ...t 3(1-4, 2) Field Crops and Vegetable Diseases
Evolution of Plants Bot. 203 ......c000... 2(1-2,1)
Bot. 222 .......... ... 3(38-0) Fruit Crop Diseases
Bot. 202 2(1-2,1)
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FIRST SEMESTER
Advanced gr(l);ertebrate Zodlogy

Agricultural College

—_12 —

SECOND SEMESTER
Advanced Vertebrate Zoslogy

Zodl. 201 ............ 2-6) Zodl. 202 ............ (2-6)
Taxonomy of Invertebrates Taxonomy of Vertebrates
Zo8l. 205 ............ 3(0-9) Zo6l. 208 ............ 3(0-9)
Cytology Animal Ecology
Zool. 214 ............ 4(2-6) Zool. 211 ............ 3(1-6)
Parasitology Economic Zoblogy
Zobl. 123 ............ 2(1-3) Zo6l. 126 ............ 3(1-6)
Embryology Advanced Mammalian Embryology
Zodl. 117 ............ 3(2-3) Zo6l. 220 ............ 4(2-6)
— 13—
Dynamic and Structural Geology Historical Geology -
Geol. 101 ............ 2 (2- Geol. 201 ............ 2(2-0)
Engineering Geology
Geol. 102 ............ 4(2-6)
o — 14—
General Entomology ) General Economic Entomology
Ent. 101 ............ 3(2-3) Ent. 206 ............ 3(2-3)
Insect Morphology I Apiculture
211 ...l 3(1-6) Ent. 111 ............ 3(2-3)
Advanced General Entomology Principles of Taxonomy
Ent. 221 ............ (3-0) nt. 216 ............ 1(1-0)
Advanced Apiculture Taxonomy of Insects I
Ent. 228 ............ 3(2-3) Ent. 217 ............ 2(0-6)
— 15—
American History II American History I1I
Hist. 202 ............ 3(3-0) Hist. 203 ............ 3(3-0)
American Industrial History
Hist. 105 ............ 3(3-0)
Pan-America Immigration and International Relations
Hist. 207 ............ 2(2-0) Hist. i 2(2-0)
Modern England axyi the British Comparative Government
Empire Hist. e 2(2-0)
Hist. 226 ............ 3(3-0)
American Political History History of the Home
Hist. 206 ............ 2(2-0) Hist. 225 ...........% 3(3-0)
— 16 —
Business Law I Busmess Law II
Hist. 153 ............ 1(1-0) Hist. 154 ............ 1(1-0)
Farm Law
Hist. 155 ............ 2(2-0)
17—
Economics Agricultural Economics .
Econ. 101 ........... 3(3-0) Ag. EBe. 101.......... 3(3-0)
Sociology Marketing and Cooperatmn
Econ. 151 ........... 3(3-0) Ag. Be. 201.......... 2(_2-0)
Business Organization Money and Banking
con. 106 ........... 1(1-0) Econ. 116 ........... 2(2-0)
Labor Problems Public Finance
con. 111 ........... 2(2-0) Econ. 213 ........... 2(2-0)
—18 —
Educational Administration I Educational Psychology
duc. 105 ........... (3-0) Edue. 109 ........... 3(3-0)
History of Education I Educational Soclology I
Edue. 118 ........... 3(8-0) Edue. 118 ........... 3(3-0)
Rural Education Educational Measurements
duc. 201 ........... 3(3-0) Edue. 211 ........... 3(3-0)
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—19 —

FIRST SEMESTER
Agricultural Education

SECOND SEMESTER
Special Methods in the Teaching of

due. 125 ........... 2(2-0) Agriculture
Edue. 136 ........... 3(8-0)
Supervised Observation and Teaching
in Agriculture
Edue. 161 ........... 3(0-9)
Home Economics Education Special Methods in the Teaching of
Edue, 121 .......... . 2(2-0) Home Economics
Edue. 132 ....... N1 ¢:21)))
Supervised Observation and Teaching
in Home Economics
Educ. 160 ........... 3(0-9)
Industrial Education Special Methods in the Teaching of
ue, 129 ........... 2(2-0) Industrial Arts Subjects
Edue. 140 .......... . 8(8-0)
Supervised Observation and Teaching
in Industrial Arts
Edue. 162 ........... 3(0-9)
. — 20—
Elementary Journalism Industrial Writing
Ind. Jour. 107........ 2(2-0) Ind. Jour. 113........ 2(2-0)
Journalism Practice I Journalism Practice II
Ind. Jour. 110........ 2(0-6) Ind. Jour. 116........ 2(0-6)
Industrial Feature Writing Technical Journalism
Ind. Jour. ceeeeee 2(2:0) Ind. Jour. 130....... . 2(2-0)
Journalism Practice III . Journalism Practice IV
 Ind. Jour. 127........ 2(0-6) Ind. Jour. 188........ 2(0-6)
Materials of Journalism . Magazine Features
Ind. Jour. 213........ 2(2-0) Ind. Jour. 216..... e 2(-)
History of Journalism Journalism Surveys
. Ind. Jour. 219........ 2(2-0) Ind. Jour. 222........ 2(0-6)
—_—928 —
Voice (Music 130)
Two private lesséns a week. Two semester credits.
Piano (Music 140)
Two private lessons a week. Two semester credits.
Violin (Music 135)
Two private lessons a week. Two semester credits.
Wind Instruments (Music 145)
Two private lessons a week. Two semester credits.
Harmony I Harmony I .
Musiec 101 ........... 2(2-0) Music 102 ........... 2(2-0)
Harmony IIX Harmony IV
Music 103 ........... 2(2-0) Music 104 .. ....... .. 2(2-0)
Counterpoint Musical Form and Musical Analysis
Music 107 ........... 2(2-0) Music 109 ........... 2(2-0)
History of Music I History of Music II
© Musie 110 ........... 2(2-0) Music 111 ........... 2(2-0)
School Music Methods I . School Musiec Methods II
usic 120 ........... 2(-) Music 121 ......... o 20-)
School Musi¢ Methods III School Music. Methods IV
Music 122 ........... 2(-) usic 123 ........... 2(-)
Choral Society Choral Society
Music 150 ........... 1¢1-0) Music 150 ........... 1(1-0)
Orchestra Orchestra °
Music 151 ....... .oe. 1(1-0) Musie 151 ........... 1(1-0)
Collefﬁ Band College Band .
usic 152 .......... . 1(1-0) Music 152 ........... 1(1-0Y
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—30 —

FIRST SEMESTER
American History I

Hist. 101 ..ovvvennn.. 3(8-0)
American Government

Hist. 151 .....c0nnnunn 3(3-0)
Pan-America :

Hist. 207 ............ 2(2-0)
English History

Hist. 121 .......... .. 3(3-0)
Economics

Econ. 101 ............ 3(3j0)
Business Organization

Econ. 106 ......... 0. 1(1-0)
Labor Problems

Econ. 111 ............ 2(2-0)
Sociology .

Beon. 151 ............ 3(3-0)

SECOND SEMESTER

American History II or III
Hist. 202 or 203....... 3(3-0)

Modern Europe

Hist. 223 ............ 3(3-0)
Agricultural Economics

Ag. Ee. 101........... 3(3-0)
Money and Banking

Econ. 116 ..... R . 2(2-0)
Public Finance

Eeon. 213 ........... . 2(2-0)
Marketing and Codperation

Ag. Eec. 201........ . 2(2-0)
Agricultural Land Problems

Ag. Ee. 216........... 1(1-0)

_31 —

101 .oeeininnnnn. 3(1-4, 2)
Plant Pathology I
ot. 116 ........uinnn 3(1-4, 2)
Economic Botany
ot. 219 ............. 3{1-4,2)
Farm Forestry '
Hort. 113 .....c..v.n. 4(3-3)
General Zodlogy I
Zodl. 101 . ... ... 3(2-3)
Parasitology
Zool. 123 ... ... ..., 2(1-3)
Embryology and Physiology -
ZoGl. 108 ... an... 5(8-6)
Hygienic Bacteriology
Bact. 206 ........c.... 4(2-6)
General Entomology :
) Ent. 101 ...neeunnn.n. 3(2-3)
Horticultural Entomology .
Ent. 201 ............. 2(2-0)
Organic Chemistry
Chem. 120 ......... ... 3(2-3)
Quantitative Analysis I
Chem. 150 ............ 2(0-6)
Chemistry of Soils and Fertilizers
Chem. 252 ............ 3(1-6)
Chemistry of Crops
Chem., 253 ........... 3(1-6)
Human Nutrition
Food and Nut. 112..... 3(3-0)
Household Physics
. Physies 101 .......... 4(3-3)
Photography
Physics 120 .......... 2(1-3)

General Botany II :
Bot. 105 .....evnnnn.. 3(1-4,2)

Seed Identification and Weed Control

Agron. 105 ........... 2{(1-3)

Plant Propagation
ort. 1 ... 3(2-2,1)

Gardening

Hort. 122 ............ 3(3-0)
Landscape Gardening I

Hort. 125 .....cio... 4(2-6)
General Zodlogy I1I

Zodl. 102 L............ 3(2-3)
Economic Zoblogy

Zobl. 126 - ereii..in... 3(1-6)
General Microbiology

Bact. 101 ............ 3(1-6)
Water Purification and Sewage Disposal

Bact. 221 ............ 3(1-6)
General Economic Entomology

Ent. 206 ...ceovnnn... 3(2-3)
Apiculture

Ent. 111 ............. 3(2-3)

Dairy Chemistry

Chem. 254 ........... 3(1-6)

—32

Household Physics
Physics 101 .......... 4(2-3)

Foods IT .
Food and Nut. 106....> 5(3-6)

Human Nutrition
Food and Nut. 112..... 3(8-0)

Chemistry of Meats

Chem. 255 ........... 3(1-6)
Household Chemistry

Chem. 265 ........... 3(1-6)
Agricultural Physics

Physies 111 .......... 3(3-0)
Wireless Telegraphy ’

Physies 180 .......... 2(1-3)
Foods I

Food and Nut. 101..... 3(1-6)
Household Microbiology

Bact. 121 ............ 5(3-6)
Dietetics

Food and Nut. 201..... 5(3-6)
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FIRST SEMESTER SECOND SEMESTER
Design Clothing I
Ap. Art 101........... 3(1-6) Clo. and Text. 101...... 2(1-3)
Clothing II Costume Design .
Clo. and Text. 111...... 3(1-6) Clo. and Text 106:..... 2(0-6)
Interior Decoration and Furnishing Textiles
Ap. Art 114........... 3(1-6) Clo. and Text. 116...... 3(2-3)
Principles of Art and Their Application
Ap. ‘Art 124........... 3(3-0)
— 85 —
General Botany I General Botany 1T
Bot. 101 ............. 3(1-4,2) Bot. 105 ............. 3(1-4,2)
Market Grades and Classes of Live Stock Plant Propagation
An. Husb. 181......... 3(1-6) Hort. 101 .....oounn.. 3(2-2, 1)
Grain Crop Production Forage Crop Production
Agron. 101 ........... 3(2-2,1)’ Agron. 102 ........... 3(2-2,1)
Elements of Dairying Dairy Judging
Dairy Husb. 101....... 3(2-3) Dairy Husb. 104....... 1(0-3)
Orgamc Chemlstry Farm Poultry Production
120 ....... oo, 8(2-8) Poult. Husb. 101....... 2(1-2, 1)
Plant Patho]ogy I Principles of Feeding
Bot. 116 ........ oo 3(1-4,2) An. Husb. 152........ . 8(3-0)
Soils Orcharding
Agron. 131 .......... ;. 418-8) Hort. 107 ............ 2(1-2, 1)
Quantltatxve Analysis T Soil Fertility
150 ...l 2(0-6) - Agrom. 132 ........... 3(2-2,1)
Engineering Drawing Descriptive Geometry :
Ap. Mech. 155......... 2(0-6) Ap. Mech. 158........ . 2(0-6)
Architectural memg I Architectural Drawing II
Arch. 108 ............ 2(0-6) Arch, 109 ........... . 2(0-6)
Working Drawmgs and Specifications T ‘Working Dra.wmgs and Specifications IT
Arch. 168 ........ ceee 2(0-6) Arch. 169 ............ 2(0-6)
Freehand Drawing I Shades and Shadows
Arch. 111 ............ 270-6) Arch. 130 ............ 2(0-6)
Pesign I Freehand Drawing IT
Arch. 142 ............ 3(0-9) Arch. 114 ........... . 2{0-6)
Pomestic Architecture Design IX
Arch. 172 ............ 2(0-6) Arch. 144 . ........... 3(0-9)
Perspective : '
Arch. 127 ... ..., ... 2(0-6)
Wood Working for Grammar Grades Wood Working I for High Sechools
Shop 120 ............ 2(0-6) Shop 125 ......... co. 2(0-6)
Wood Working II for High Schools Wood Turning
Shop 130 ............ 2(0-6) Shop 185 ............ 2(0-6)
Forging I ' Forging IT
Shop 150 ............ 1{0-3) Shop 155 ..... e . 1(0-3)
Forging IIT Forging IV :
Shop 186 ............ 1(0-3) Shop 189 ..... ceieee. 1(0-3)
Foundry Practice Pattern Making
Shop 160 ............ 1(0-3) ) Shop 145 ............ 1(0-3)
Machine Tool Work I Machine Tool Work II
Shop 170 ............ 2(0-6) Shop 192 ........ ... 2(0-6)
Machine Tool Work III Metallurgy
Shop 193 ............ 1(0-3) Bhop 165 ............ 2(2-0)
Farm Motors Rural Architecture
Farm Engr. 125, 126... 3(2-3) Farm Engr. 102....... 3(0-9)
Concrete Construction Surveying I
Ap. Mech. 140, 145.... 2(1-8) Civ. Engr. 102........ 2(0-6)

Mechanical Drawing I
Ap. Mech. 161......... 2(0-6)

211
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SECOND SEMESTER

FIRsT SEMESTER .
Quantitative Analysis III
251

Organic Chemistry

Chem. 120 ............ 3(2-3) Chem. 251 ........... 3(16)
Quantitative Analysis II Principles of Milling
em. 250 ........... 3(1-6) Mill. Ind. 101......... 1(0-3)
Grain Crop Production Milling Practice I
: Agron. 101 ........... 3(2-2,1) Mill. Ind. 109......... 3(1-6)
Grain Marketing Grain Products
Mill. Ind. 102......... 3(3-0) Mill. Ind. 103......... 2(20)
Wheat and Flour Testing Experimental Baking A
Mill. Ind. 203......... 4(1-9) Mill. Ind. 204......... 2(0-6)
Milling Practice IT .
Mill. Ind. 110......... 2(0-6)

Curriculuni in Industrial Journalism

The Arabie numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
College Rhetoric I

Engl. 101 ............ 3(3-0)
Chemistry I

Chem. 101 ........... 5(8-6)
Principles of Typography I

Ind. Jour. 101......... 3(2-3)
Library Methods

Lib. Ee. 101.......... 1(1-0)
Current History

Hist. 126 ............ 1(1-0)
Options* . ................ 3( -)

Industrial Journalism Lecture.... R

Military Science I (Men)
Mil. Tr. 101........ ... 1(0-4)

Physical Education M-I

Phys. Ed. 103......... R(0-2)or

Physical Education W-I . )
° Phys. Ed. 151A........ 1(0-3)

SECOND SEMESTER
College Rhetoric II

Engl. 104 ............ 3(2-0)
Chemistry II

Chem. 102 ........... 5(3-6)
Principles of Typography II

Ind. Jour. 104......... 3(2-3)
Current History

Hist. 126 ........... . 1(1-0)
Options™ . .....cieiineannn 5( -9

Industrial Journalism Lecture.... R
Military Science II (Men)

Mil. Tr. 102.....cvnnn. 1(0-4)
Physical Education M-IT

Phys. Ed. 104...... ... R(0-2)or
Physical Education W-II

Phys. Ed. 152A........ 1{0-3)

* The options and electives are chosen with the advice and approval of the Dean.
The options are in two general groups, of eighteen semester credits each: (1) social
science, and (2) courses related to an industry or applied science. In the tabulated pres-
entation of electives for students in the Division of General Science, -on preceding pages,
groups may be found that will be accepted as the required option and electives. Group 31
(applied science), group 32 (domestic science), group 33 (domestic art), group 35 (agri-
culture), group 36 (architecture), or group 387 (manual training), may be chosen in
satisfaction of the eighteen hours required related to an industry or applied science. From
group 30, eighteen hours are to be chosen in satisfaction of the social science option. The
options taken in the freshman year, and a large part of those in the sophomore year, must
be those related to an industry or applied science.

The electives are to be chosen in groups of usually not fewer than eight semester
credits, unless they are courses which extend fields already entered through the required
subjects or the optioms.
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SOPHOMORE

¥IRST SEMESTER
English Literature 1

Engl. 171 ......... ... 4(4-0)
General Zodlogy I
Zodl. 101 ............ 3(2-3)or

General Botany I
Bot. 101 ...... L 3(1-4,2)

Elementary J ournalism

Ind. Jour. 107......... 2(2-0)
Journalism Practice I

Ind. Jour. 110......... 2(0-6)
Options* ........ccceiiunnn 6( - )

Industrial Journalism Lectures... R
Military Science III (Men)

SECOND SEMBESTER
English Literature II
Engl. 174 . ........... 4(40)
General Zodlogy I1
Zodl. 102 ....... ..., 3(2-3)if
General Zodlogy I is chosen
the first semester.

General Botany II .

Bot. 105 +....ovini.s 3(1-4,2)0r

General Microbiology )
Bact. 101 ............ 3(1-6)if
General Botany I is chosen
the. first semester.

Industrial Writing

Ind. Jour. 113........ 2(2-0)
Journalism Practice II

Ind. Jour. 116......... 2(0-6)
Options* . .......ievvnnnnn 6( -)

Industrial Journalism Lectures... R
Mil. Science IV (Men)

o Mil Tr. 103, ... 1(0-4) Mil. Tr. 104........ vo. 1(0-4)
Physiecal Educatlon M-IIT (Men) Physical qucatmn M-IV (Men)
Phys. Ed. 105......... R(0-2)or Phys. BEd. 106........ R(0-2)or
Physical Training W- III (Women\ Physxcal Training W-IV (Women)
Phys. Bd. 153....,.... 1(0-3) Phys. Bd, 154......... 1(0-3)
JUNIOR

FirsT SEMESTER
Industrial Feature Writing

Ind. Jour. 123......... 2(2-0)
Journalism Practice IIT . )

Ind. Jour, 127......... 2(0-6)
Extempore Speech I

Pub. Spk. 106...... e 2(2-0)

Options and Electives* .....10( - )
Industrial Journalism Lectures... R

SECOND SEMESTER
Technical Journalism

Ind. Jour. 180........ 2(2-0)
Journalism Practice IV

Ind. Jour. 133......... 2(0-6)
Principles of Advertising

Ind. Jour. 125......... 3(8-0)

Options and Electives*...... 9( - )
Industrial Journalism Lectures... R

SENIOR

FIRST SEMESTER

Circulation and Advertising Promotion
Ind. Jour. 201......... 3(8-0)

Copy Reading
Ind. Jour. 204......... 2(0-6)

Electives and Options*......11{ - )
. Industrial Journalism Lectures... R

SECOND SEMESTER

Editorial Practice
Ind. Jour. 207......... 2(2-0)

Ethics of Journalism .
Ind. Jour. 210......... 2(2-0)

Electives and Options*......11( - )
Industrial Journalism Lectures... R

* See footnote on the previous page.
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Curriculum in Agricultural Chemistry

The Arabic numeral immediately f6110w1ng the name of a subject indicates the number

of semester credits; the first numeral within the parentheses indicates the number of hours
a week of reutatlon the second shows the number of hours a week to be speni at the
laboratory exercise; and the third, where there is such, indicates the number of hours a

week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
College Rhetoric I

SECOND SEMESTER
College Rhetoric IT

Engl. 101 ............ 3(3-0) Engl. 104 ............ 3(3-0)
Chemistry I . Chemistry IT
Chem. 101 ........... 5(3-6) Chem. 102 ........... 5(8-6)
Plane Trigonometry College Algebra
Math. 101 ............ 3(23-0) Math, 104 ............ 3(3-0)
General Zodlogy 1 General Zodlogy 11
Zodl. 101 .......... .. 3(2-3) Zodl. 102 ........ ..., 3(2-3)
Engineering Drawing General Botany I
Ap, Mech. 155......... 2(0-6) Bot. 101 ............. 3(1-4, 2)
Library Methods
Lib. Be. 101........... 1(1-0)
Military Seience I (Men) Military Science IT1 (Men)
Mil. Tr. 101........... 1(0-4) Mil. Tr. 102........... 1(0-4)
Physical Education M I Physical Education M-II
. Ed. 103......... R(0-2)or Phys. Ed. 104......... R(0-2)0r
Physical Education W-I Physical Education W-IT
Phys. Ed. 151A........ 1(0-3) Phys. Ed. 152A........ 1(0-3)
SOPHOMORE
FIRST SEMESTER SECOND SEMESTER
Organic Chemistry I Organic Chemistry II
Chem. 218 ........... 4(2-6) Chem. 219 ........... 4(2-6)
Plane Analytical Geometry Caleulus
Math. 110 ............ 4(4-0) Math. 119 ............ 3(3-0)
Engineering Physics T Engineering Physics II
Physics 145 .......... 5(4-3) Phys. 150 ............ 5(4-3)
General Botany IX Quantitative Analysis
Bot. 105 ..u.verennn.. 3(1-4, Chem. 241 ........... 5(1-12)
Business Law I )
Hist. 153 ............ 141-0)
Military Science III (Men) Military Science IV (Men)
Mil. Tr. 103........... {0-4) Mil. Tr. 104........... 1(0-4)
Physical Education M-III (Men) Physical Educanon M-IV (Men)
Phys. Ed. 105......... (0-2)or Phys. BEd. 106......... R(0-2)0r
Physical Edueation W-III (Women) Physical Educatmn w-Iv (Women)
Phys. Ed. 153........ . 1(0-3) Phys. Ed. 154......... 1(0-3)
JUNIOR
FIRST SEMESTER SECOND SEMESTER
Beginning German I Beginning German II
Mod. Lang. 103........ 5(5-0) Mod. Lang. 104........ 2(2-0)
Scientific German I
Mod. Lang. 286........ 3(3-0)
Physical Chemistry Inorganic Preparations
Chem. 206 ........... 5(3-6) Chem. 202 ........... 2(C-6)
History of Chemxstry
Chem. 208 ........... 1(1-0)
Agricultural chrobnolog; Food Analysis
Bact. 106 ............ 3(1-6) Chem. 257 ..... e 3(0-9)
Soils Soil Fertility
Agron. 181 . ..._...... 4(3-3) Agron. 182 .......... . 8(2-3)

American Government
Hist. 151 ............ 3(3-0)
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SENIOR
FIrRsT SEMESTER SECOND SEMESTER

Comparative Physiology I Economics

Anat. 121 ............ 5(4-3) Econ. 101 ............ 3(3-0)
Chem. of Soils and Fertilizers Chemistry of Crops

Chem. 252 ........... 3(1-6) Chem. 253 ..... PR 3(1-6)
Electives ................. 7(C ) Electives . ......covivannn L10( - )
Thesis ..........civvvunn ..... R Thesis ..........ccou... oo R

Curriculum in Biochemistry

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours a
week required for outside work in connection with the laboratory.

FRESHMAN

FIRST SEMESTER
College Rhetoric I

. SECOND SEMESTER
College Rhetoric IT

Engl. 101 ............ 3(2-0) Engl. 104 ............ 3(8-0)
Chemistry I , Chemistry II

Chem. 101 ......... .. 5(8-6) Chem. 102 ........... 5(3-6)
Plane Trigonometry College Algebra

Math. 101 ............ 3(3-0) Math, 104 ............ 3(3-0)
General Zodlogy I ' General Zooslogy IL

Zodl. 101 ............. 3(2-3) Zodl. 102 ............ 3(2-3)
Engineering Drawing General Botany I -

Ap. Mech. 155......... 2(0-6) Bot. 10L ..u'innnnn.. 3(1-4,2)
Library Methods
: Lib. Be. 101.......... 1(1-0)
Military Science I (Men) Mxhtarv Sclence II (Men)

Mil. Tr. 101........... 1(0-4)  Mil Tr. 102........... 1(0-4)
Physical Education M-I - Physxca,l Educatlon M-II

Phys. Ed. 108......... R(0-2)o0r Phys. Ed. 104......... R(0-2)or
Physical Education W-I Physical Education W-II

Phys. BEd. 151A........ 1(0-3) Phys. Ed. 1524A........ 1(0-8)

SOPHOMORE
FIRST SEMESTER SECOND SEMESTER

Organic Chemistry I Organic Chemxstry II

Chem. 218 ........... 4(2-6) Chem. 219 ........ . 4(2-6)
Plane Analytical Geometry Calculus

Math., 110 ........... 4(4-0) " Math. 119 ... ... 3(8-0)
Engineering Physics I Engineering Physics II

Physics 145 ....... ... 5(4-3) Physics 150 .......... 5(4-3)
General Botany II Quantlta,tlve Analysis

Bot. 105 ............ . 3(1-4,2) Chem. 241 ........... 5(1-12)
Business Law I

Hist. 158 ............ 1(1-0)
Military Scxence III (Men) Military Science IV (Men) :

Mil. Tr. 103........... 1(0-4) Mil. Tr. 104........... a(0-4)
Physical Educa.tlon M-IIX (Men) . Physical Education M-IV (Men)

Phys. Ed. 105...... R(0-2)or Phys. Ed. 106......... R(0-2)o0r
Physical Education W-III (Wom»n) Physical Educatxon W IV (Women)

Phys. Ed. 153......... (0 3) Phys. Ed. 154......... 1(0-
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FIRST SEMESTER
Beginning German I

Kansas State Agricultural College

JUNIOR

SECOND SEMESTER

Beginning German II

Mod. Lang. 103........ 5(5-0) Mod. Lang. 104...... 2(2-0)
Scientific German I
Mod. Lang. 236........ 3(3-0)

Physical Chemistry Inorganic Preparations

Chem. 206 ........ ... 5{(3-6) Chem. 202 ........... 2(0-6)

History of Chemistry

Histology I Chem. 208 ........... 1(1-0)

Path. 101 ........... . 8(1-6) General Microbiology

Bact. 101 ............ 3{1-6)

Comparative Physiology I American Government

Anat. 121 ... .0, 5(4-3) Hist. 151 ...ccvvnnnn. 3(3-0)

SENIOR
FIRST SEMESTER ’ SECOND SEMESTER

Physiological Chemistry I Physiological Chemistry IL

Chem. 232 ........ ... 5(3-6) Chem. 283 ......... .. 5(8-6)
Organic Preparations Biochemical Preparations

Chem. 223 .......... . 5{0-15) Chem. 284 ........... 5(0-15)
Economics Pathogenic Bacteriology I

Econ. 101 ........ veee 8(8-0) Baect. 111 .......... . 4(2-6)
Elective ...........ius veee 8( =) Elective .......... Ceeeee .. 8(-)
Thesis ........ PN veieea.. R Thesis . .ovvuvevnrnennenn veses R

Curriculum in Industrial Chemistry

The Arabic numeral immediately following the name of a subject indicates the number
of semester credits; the first numeral within the parentheses indicates the number of hours
a week of recitation; the second shows the number of hours a week to be spent at the
laboratory exercise; and the third, where there is such, indicates the number of hours &

week required for outside work in connection with the laboratory.

FIRST SEMESTER

College Rhetoric I

Engl. 101
Chemistry I

Chem. 101
Plane Trigonometry

Math. 101
Engineering Drawing

Ap. Mech. 155.........
Library Methods

Lib. Ee. 101..........
Woodwork

Shop 101
Forging I

Shop 150
Military Science I (Men)

Mil®Tr. 101...........
Physical Education M-I

Phys. Ed. 103.........

Physical Education W-I
Phys. Ed. 151A........

FRESHMAN

SECOND SEMESTER

College Rhetoric II

3(3-0) Engl. 104 .........¢
Chemistry II '
5(3-6) Chem. 102 .........
College Algebra
3(3-0) Math. 104 ..........
Descriptive Geometry
2(0-6) Ap. Mech. 158.......
Mechanical Drawing I
1(1-0) Ap. Mech. 161.......
Business Law I
1(0-3) Hist. 153 ..........
1(0-3)
Military Science II (Men)
1(0-4) Mil. Tr. 102.........
Physical Education M-II
R(0-2)or Phys. E4. 104.......
Physical Education W-II
1(0-3) Phys. Bd. 152A......

.. 1(C-3)
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SOPHOMORE

FIRST SEMESTEP
Organic Chemistry I

SECOND SEMESTER
Organic Chemistry II

Chem. 218 ........... 4(2-6) Chem. 219 ........... 4(2-6)
Plane Analytical Geometry Calculus

Math. 110 ....ovvnnn. 4(4-0) Math, 119 ............ 3(3-0)
Engineering Physics I Engineering Physics II

Physics 145 .......... 5(4-3) Physics 150 .......... ©5(4-8)
Adv. Inorg. Chemistry Quantitative Analysis

Chem. 207 .........c.. 3(3-0) Chem. 241 ........... 5(112)
Military Science IIT (Men) Military Science IV (Men)

Mil. Tr. 108........... 1{0-4) Mil. Tr. 104. ... conn.. 1(0-4)
Physical Education M-IIT (Men) Physical Education M-IV (Men)

-Phys. Ed. 105...... ... R(0-2)0r Phys. Ed. 106..... ... RI0O-2)0r
Physical Education W-IIT (Women) Physical Education W-IV (Women)

Phys. Ed. 153......... 1(0-3) Phys. Ed. 154......... 1(0-3)

JUNIOR

FIRST SEMESTER
Beginning German I

SECOND SEMESTER
Beginning German II

Mod. Lang. 103........ 5(5-0) Mod. Lang. 104........ 2(2-0)
. Scientific German I
Mod. Lang. 286........ 3(3-0)
Physical Chemistry Inorganic Preparations .
Chem. 2_06 ........... 5(8-6) Chem. 202 ........... 2(0-6)
History of Chemistry
Chem. 208 ......... ... 1(1-0)
Fire Assaying Industrial Eleetrochemistry
* Chem. 242 ........... 2(0-6) Chem. 205 ........... 2(2-0)
Gas Analysis Electrical Engineering C
Chem. 243 ........... 1(0-3) Elect. Engr. 160, 165... 3(2-2,1)
Elective ......coccvvneeees 8( =) Elective ....vvvieniiiinann 3(-)
SENIOR

FIRST SEMESTER

SECOND SEMESTER

American Government Economics .
Hist. 151 ......... ... 3(3-0) Econ. 101 ...... vee.. 8(8-0)
Industrial Chemistry I Industrial Chemistry II
Chem. 203 ........... 5(3-6) Chem. 204 ........... 5(3-6)
Electives ...... - TGLED | Electives .+ .o.veveeeennnn .. 8(-)
Thesis . ....vvvviinininnnn. R Thesis vt ieviiniininennnnns R
Bacteriology

Professor BUSHNELL
Associate Professor HUNTER
Associate Professor GAINEY

“Instructor WITHAM
Instructor BEAUDETTE

The Department of Bacteriology occupies parts of the first and sec-
ond floors of Veterinary Hall, The space is divided into offices and pri-
vate labqratories, an experiment station and research .laboratory, a
large general laboratory, incubator or temperature room, washroom,
and stock room. The laboratories are well lighted and equipped with
gas, lockers, ice chests, sterilizers, wall cases, microscopes, and other
modern facilities necessary for bacteriological work.

The instruction consists of lectures, recitations, demonstrations, and
laboratory practice. Printed synopses of lecturés and printed laboratory
directions are furnished the students-in some of the courses; in others
textbooks are required. The Department library contains textbooks on

10—Ag. Col.—2702
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bacteriology and allied subjects, also the current files of the important
technical periodicals relating to bacteriology. These are at the constant
disposal of the students for reference. To those who desire graduate
work the Department offers excellent facilities.

Bacteriology is presented to the students as a biological science and
as a practical factor in everyday life. In this subject only the simplest
forms of life, consisting almost invariably of one-celled organisms, are
studied. It is now possible to study these microscopical forms with ease
and accuracy, thus paving the way for a more complete study and bet-
ter understanding of cells in the aggregate. The second point of view
from which this subject is approached is that of its practical application
in agriculture, medicine, domestic science, and sanitation.’ -

COURSES IN BACTERIOLOGY
FOR UNDERGRADUATES

101. GENERAL MICROBIOLOGY. . Sophomore or junior year, second se-
mester. Lectures, one hour; laboratory, six hours. Three semester
credits. Prerequisite: Chemistry II. Professor Bushnell and Miss
Witham.

This general introductory course consists of lectures, recitations and
demonstrations covering the morphological and biological characters,
the classification and the distribution of bacteria, factors necessary for
the development of bacteria, culture media, 'cultural features, staining
values, and fundamental principles of applied bacteriology.

. Laboratory—The student prepares culture media and becomes famil-
iar with principles of sterilization and incubation, and witly general
laboratory technic. During the last half of the semester, organisms
representing the different families and genera are studied microscopically
and culturally. Also preliminary quantitative and qualitive examina-
tions are made of milk, water, soil, ete.

106. AGRICULTURAL MICROBIOLOGY. Junior year, both semesters. Lec-
tvres, one hour; laboratory, six hours. Three semester credits. Pre-
requisite: Organic Chemistry. Professor Bushnell and Miss Witham.

This is a general course consisting of lectures, recitations and demon-
strations. The relation of microdrganisms to agriculture is particularly
emphasized. First, information is given concerning the nature of micro-
organisms; their biological characteristics, classification and distribu-
tion in nature; their influence upon the plant food in the soil; their rela-
tion to certain fermentations, ete. Later some emphasis is placed upon
the relation of microdrganisms to disease; sources and modes of infec-
tion; use of germicidal agents and general hygienic measures. -

Laboratory.—In the laboratory, the student becomes familiar with
methods of cultivating and studying bacteria, yeasts and molds. Various
known forms are studied; methods for the quantitative and qualitative
analysis of water, milk, etc., are given some attention. Some time is
given to methods of sterilization and the use of germicidal agents. The
aim of this course is to give the student a general working knowledge of
the subject and to point out its relation to agriculture and the problems
of everyday life.

111. PATHOGENIC BACTERIOLOGY I. Sophomore year, second semester.
Lectures, two hours; laboratory, six hours. Four semester credits. Pre-
requisite: Chemistry II. Professor Bushnell and Doctor Beaudette.

This is primarily a general introductory course, consisting of lectures,
demonstrations and recitations covering the distribution, the morphologi-
cal and biochemical features of microdrganisms; factors necessary for
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the development and cultivation of bacteria and the fundamental prin-
ciples of the science as applied to veterinary medicine.

Laboratory—The student first becomes acquainted with the general
laboratory technie, comprising the preparation of media, methods of
sterilization, incubation, inoculation, plating, isolating, and staining of
bacteria. Different cultures of microdrganisms are studied morpho-
logically, culturally and biochemically. A quantitative and qualitative
examination of milk and water is made in the latter part of the semester.

116. PATHOGENIC BACTERIOLOGY II. Junior year, first semester. Lec-
tures, two hours; laboratory, six hours. Four semester credits. Pre-
requisite: Pathogenic Bacteriology I. Professor Bushnell and Doctor
Beaudette.

A study is made of the morphology, powers of resistance, pathogenesis,
distribution, channels of infection, and means of dissemination of patho-
Z@nic bacteria, especially those related to the specific infectious diseases
of animals; epizodtic and epidemic diseases of unknown etiology are
further treated. A detailed study is made of the manufacture, stand-
ardization, preparation for the market and use of vaccines, antitoxins,
and other biological products related to the diagnosis, prevention, and
treatment of specific infectious diseases; of susceptibility, immunity, and
infection; of theories of immunity; of anaphylaxis, opsonins, precipitins,
bacteriolysins, and agglutinins.

Laboratory.—A study is made of the microscopical and cultural char-
acter of pathogenic microdrganisms; of laboratory animal inoculations,
autopsy, and diagnosis; prevention and treatment of specific infectious
diseases. Experimental production of opsonins, antitoxins, agglutinins,
precipitins, and cytolysins; experiments showing the constitutions and
mode of action of these antibodies; production of active and passive
anaphylaxis, and of anaphylatoxin; methods for the production and
standardization of biological products, such as diphtheria and tetanus
antitoxin, bacterins, ete.; the application of the various phenomena of
immunity in the diagnosis of infectious diseases; the identification of
animal and vegetable proteins; complement fixation tests for glanders,
opsonic technique, etc., comprise thg, laboratory work.

. 121. HousgHOLD MICROBIOLOGY. Junior year, both semesters. Lec-
tures, three hours; laboratory, six hours. Five semester credits. Pre-
requisite: Elementary Organic Chemistry. Professor Bushnell and Miss
Witham. .

This course consists of lectures, recitations and demonstrations re-
lating to the classification, distribution and the relative importance of
‘bacteria. The morphological and biochemical characters of microdérgan-
isms are considered, together with a study of those factors necessary
for the proper development of bacteria, and the fundamental principles
of the science as applied to household economics. It is designed to give
the student a more thorough knowledge of those microdrganisms which
are of importance in the household. The significance of microbial find-
ings in the analysis of water, milk, and foods, also consideration of the
conditions which tend to increase or decrease the bacterial content of
food substances, are studied in detail. Some time is given to the princi-
ples of sanitation as applied to public-health problems. The class work
is a more theoretical consideration of the problems undertaken in the
laboratory.

Laboratory.—General laboratory technique is first taken up, consist-
ing of preparation of media, methods and principles of sterilization, incu-
bation, plating, isolating and staining of miscro6rganisms. Studies con-
sisting of the morphological, cultural, and biochemical characteristics of
different organisms are made. A study of micro6rganisms and their
activities, both beneficial and harmful, in their relation to household
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economy; bacteriological study of water, milk, and foods; the determina-
tion of the potability of water; milk contamination, the effect of cooling
upon the bacterial content of milk, pasteurization of milk, etc.; micro-
scopical study of yeasts and molds; the spoilage of canned vegetables and
fruits; methods of food preservation; the manufacture of vinegar; study
of activities of various species of microérganisms, thermal death point,
the germicidal action of various disinfectants, ete., are topics taken up
in the laboratory work. i

FOR GRADUATES AND UNDERGRADUATES

201. Somn MicroBioLoGY. Elective, second semester. Lectures, one
hour; laboratory, six hours. Three semester credits. Prerequisite:
Course 101 or 106. Associate Professor Gainey.

This is an introductory course covering the principles of ‘soil micro-
biology as defined at the present time, and fitting the student for inde-
pendent research on microbial investigations of soil, including the influ-
ence of microbial flora, of depth and character of soil, temperature,
moisture, chemical reaction, aération, and other factors; activities of soil
microdrganisms, ammonification, nitrification, denitrification, symbiotic
and nonsymbiotic nitrogen fixation. Various texts are recommended as
reference books.

Laboratory—The laboratory work comprises the preparation of vari-
ous_ special culture media and reagents necessary to conduct bacterio-
logical analyses of the soil; qualitative analysis and the laboratory study
of ammonification, nitrification, denitrification, symbiotic and nonsym-
biotic nitrogen fixation; plot experiments and field work illustrating the
influence of various factors upon the bacterial flora, and the inoculation
of soil with symbiotic nitrogen-fixing bacteria.

206. HYGIENIC BACTERIOLOGY. Elective, first semester. Lectures, twe
hours; laboratory, six hours. Four semester credits. Prerequisite:
General, Agricultural, or Household Microbiology. Professor Bushnell.

Pathogenic bacteria, especially those related to disease of man; chan-
nels of infection, and means of dissemination of pathogenic bacteria;
epidemics, their cause and control; isolation, disinfection, and quaran-
tine; prophylaxis against specific infectious diseases and important pre-
cautions necessary in the control of communicable diseases are studied.
Various books are recommended as textbooks.

Laboratory—The laboratory work comprises microscopical and cul-
tural study of pathogenic bacteria; technique involved in the diagnosis
of Bacterium tuberculosis in sputum; the culture of pathogenic anzrobic
bacteria; the isolation and identification of pathogenic bacteria from
animal tissues, from pus and exudates; bacteriological examination of
air, water, milk, sewage; interpretation of results, etec.

211. DAIRY BACTERIOLOGY. Elective, second semester. Lectures, one
hour; laboratory, six hours. Three semester credits. Prerequisite:
%eneral, Agricuitural, or Household Microbiology. Associate Professor

unter. .

Consideration is given to the bacterial flora of milk, butter, and.cheese;
to infectious diseases conveyed through dairy products; to bacterial con-
tamination of milk by air, water, utensils, ete.; to normal and abnormal
fermentations in milk, their significance and control.

Laboratory—The preparation of culture media necessary for dairy
bacteriological work; milk contamination; quantitative and qualitative
bacteriological analyses of milk; the microscopical and cultural char-
acters of the types of microérganisms representing the flora of milk,
butter, and cheese; types of milk-fermenting organisms; the examina-
tion of cream, wash water, and separator slime; the effect of tempera-
ture on the growth of milk bacteria; pasteurization of milk; examina-
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tion of milk for the presence of Bacterium tuberculosis, leucocytes and
streptococci are taken up in the laboratory work. Various texts are
recommended as reference books. : ’

216. PoOULTRY BACTERIOLOGY. Elective, first semester. Lectures, one
hour; laboratory, six hours. Three semester credits. Prerequisite:
General or Agricultural Microbiology. Professor Bushnell.

Consideration is given to the various microbial diseases of poultry;
etiology, sources, and modes of infection; prevention and cure; to the
microbial content of freshly laid eggs, cold-storage eggs, and egg prod-
ucts, with conditions tending toward increase or decrease of this mi-
crobial content.

Laboratory—Microérganisms pathogenic for poultry; artificial pro-
duction, diagnosis, and control of poultry diseases; microbial content of
eggs and egg preparations produced and handled under various condi-
tions, form the subject matter of the laboratory work.

221. WATER PURIFICATION AND SEWAGE DisposaL. Elective, second
semester. Lectures, one hour; laboratory, six hours. Three semester
credits. Prerequisite: General Microbiology, or Household Microbiology.
Professor Bushnell.

The course comprises a study of the bacterial content of natural
waters; of factors influencing the bacterial flora of water; of bacterial
indicators of pollution; of the collection and transportation of water
samples; of methods of water purification and sewage disposal; of the
application of water sanitation to rural homes and municipalities.

Laboratory—The laboratory work consists of quantitative and quali-
tative examinations, according to standard methods, of samples of water
and sewage; methods involved in the enumeration and identification of
intestinal bacteria in water; laboratory study of conditions influencing
the bacterial content and potability of water. Printed laboratory di-
rections are furnished. )

FOR GRADUATES

301. RESEARCH BACTERIOLOGY. Elective, both semesters. Credit to be
arranged. Prerequisite: At least two of the outlined courses offered by
the department. Professor Bushnell, Associate Professor Hunter, Asso-
ciate Professor Gainey.

Advanced students showing sufficient training, ability and interest in
original research aré admitted to this course, upon approval of the head
of the department. The student is under the direct supervision of a
faculty member of the department, and in consultation with him the
subject for investigation is chosen and outlined. .

Students showing the proper interest and ability are given an oppor-
tunity to do experiment-station and advanced research work, during vaca-
tion periods, under the direct supervision of a faculty member of the
department. ) .

Students desiring to take work leading to an advanced degree are
given individual research problems. After the proper completion of such
an investigation, the results are presented to the graduate faculty in the
form of a thesis. Such a thesis, when accepted by the faculty, fulfills
part of the requirements for a master of science degree. ’
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Botany and Plant Patho!ogy

Professor MELCHERS Instructor HAYMAKER
Professor MILLER Instructor DALBEY
Assistant Professor DAvis Assistant CASHEN
Asgsistant Professor GATES Fellow DALE

The instruction given in the Department of Botany and Plant Pathol-
ogy has a threefold purpose:

First, general training in botany as an observational science, familiar-
izing the students with the meaning and relations of the manifold forms
of plants and the principles governing their life processes. For those
who wish to pursue the subject of botany professionally, opportunities
are offered to secure a broad and thorough training in the courses given
by the department.

Second, the importance of a scientific knowledge of the laws of plant
life being fundamental in agriculture, it is sought in the elementary
courses to provide such training as will generally fit the minds of agricul-
tural students to grasp the underlying meaning of familiar field work
with crops; such training, moreover, as may be built upon in a carefully
graded series of advanced courses. _
~~-The third phase of the work of the Department of Botany and Plant
Pathology les in the investigation of those problems in plant life which
affect agriculture.- Three distinct general lines of work in botany are
being conducted in the Experiment Station: Experimental investiga-
tions in the cause, prevention, and control of plant diseases; physiological
investigations in drouth resistance in forage plants, and investigations
and a survey of the Kansas flora.

The equipment for elementary instruction comprises eighty compound
and sixty-four simple microscopes; a series of Jung, Peter, Kony, and
Frank botanical charts; a lantern-slide projection apparatus; and a very
complete collection of preserved material for studies in general mor-
phology and plant pathology. For advanced work, Zeiss, Spencer, and
Bausch and Lomb microscopes, with apochromatic lenses; a filar mi-
crometer; Bausch and Lomb and Spencer camera lucidas; two Zeiss
binocular microscopes; and Bausch and Lomb simple microscopes of the
highest grade, provided with special camera lucida attachment, are fur-
nished for the use of the members of the staff, and graduate students. A
Minot precision microtome, two Spencer microtomes, electric and gas
embedding and sterilizing ovens, and the usual supplies of reagents and
glassware, are provided for histological studies.

For instruction in physiology a complete equipment of the Ganong and
the Cambridge lines of physiological apparatus and supplies is available.

For investigations in plant pathology and plant physiology in the Ex-
periment Station, a large laboratory is.equipped with apparatus for
studying normal and abnormal conditions in plants. The apparatus used
for making determinations of fungus and bacterial diseases of plants,
and for the study of the life histories of pathogenic organisms, consists
in part as follows: three compound microscopes, a Bausch and Lomb
binocular monobjective compound microscope, a Spencer binocular micro-
scope, analytical balances, drying ovens, hot-air sterilizers, steam auto-
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clave, steam still, a Freas electric incubator, transfer chambers for iso-
lating organisms, a Thelco low-temperature incubator, five Chicago elec-
tric incubators, pathological tables, research desks, a large supply of
glassware for culturing fungi, two soil and air thermographs, a very
complete herbarium, containing the various genera and species of fungi,
and a large and representative collection of preserved specimens, illus-
trating the economic plant diseases.

For general botanical reference there is an excellent herbarium, es-
pecially complete for the State of Kansas. A very good botanical library
is available, containing the usual standard texts and reference works,
and files of the principal foreign journals.

COURSES IN BOTANY

FOR UNDERGRADUATES

101. GENERAL BoTaNY I. Freshman year, both semesters. Class work,
one hour; laboratory, six hours.* Three semester credits. Professor Mil-
ler, Assistant Professor Davis, Assistant Professor Gates, Mr. Haymaker,
Miss Dalbey, and Miss Cashen.

This is a course of lectures, combined with special study of a required
text, with reference reading. The principal life functions of plants, re-
sponse of plants, such as photosynthesis, digestion, respiration, trans-
piration, and growth, and the responses of plants to environmental con-
ditions and physical stimuli, are studied. The anatomy of the plant, in
so far as it relates to the functions concerned, is studied in some detail.
In this course the student gains a general, introductory knowledge of the
functions and reactions of plants, and learns to regard them from the
dynamic standpoint as working organisms. Text, A Textbook of Botany
for Colleges, by Ganong.

Laboratory —A series of typical experiments is followed out in the
laboratory and in the greenhouse. Each student is furnished with a set
of the necessary apparatus, and learns to apply quantitative methods to
the study of functions. Laboratory outlines are furnished by the depart-
ment. :

105. GENERAL .BoTaNY II. Freshman year, both semesters. Class
work, one hour; laboratory, six hours.* Three semester credits. Pre-
requisite: General Botany I. Professor Melchers, Professor Miller, As-
sistant Professor Davis, Assistant Professor Gates, Mr. Haymaker, Miss
Dalbey, and Miss Cashen.

A careful study is made of the morphology of the chief great groups of
plants, of their physiology and ecology, of the classification and geo-
graphic distribution of the plant kingdom, and its economic relation to
man. The latter part of the course is devoted to a systematic study of
some of the more important plant families in which their floral structures
are considered. Some time is given to the tracing out of unknown plants
by means of a key.

Laboratory —The aim of the laboratory in this course is to give as
thorough a study as may be of the morphology of the chief important
groups in the plant kingdom, taken in the order of their relative com--
plexity, and of their probable relations to one another as parts of an
evolutionary series. Laboratory outlines are furnished by the depart-
ment. Text, A Textbook of Botany for Colleges, by Ganong.

111, BoraNY. Elective, second semester. Class work, one hour; lab-
oratory, six hours.** Three semester credits. Miss Dalbey.

* Two of the required laboratory hours are employed in lecture and laboratory quizzes
and reviews.

** Two of the requirsd laboratory hours are used for report writing outside of the
regular laboratory period
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This is a condensed course in general botany offered especially for
students in the Division of Home Economics. In so far as the time al-
lows, a study is made of the morphology of a few of the chief great
groups of plants, of their elementary physiology and their anatomical
structures, particularly with reference to the functioning of plant life.
The latter portion of the course is devoted to a systematic study of the
most important plant families, in which their floral structures are con-
sidered. Time is devoted to the tracing out of unknown wild flowers by
means of a key, so that a student will be able to familiarize herself with
the flora of any community where she may be. This course is designed to
afford a sufficient foundation for teaching botany in a high school.

116. PLANT PATHOLOGY I. Sophomore year, first semester. Class
work, one hour; laboratory, six hours.* Three semester credits. Pre-
requisite: General Botany II. Professor Melchers and Mr. Haymaker.

The diseases affecting the chief economic crops of field, orchard, and
garden are studied in considerable detail. The etiology of the various
diseases and their most evident symptoms are considered. The student
learns to recognize at sight the principal plant diseases he is likely to
encounter on the farm, in the nursery, and in market-garden work. Non-

" parasitic and bacterial diseases are considered to some extent, but the
time is devoted chiefly to the more important diseases caused by the
fungi, the life histories of which are studied in some detail. Preventive
measures are considered in each case. An extensive collection of pre-
served pathological material is available.

Laboratory.—Practical work in the recognition of all the more com-
mon plant diseases of the farm, orchard, and garden is accompanied by
detailed microscopic studies of diseased tissues and identification of the
fungous pathogenes which cause them. Complete laboratory outlines,
which likewise serve as a text in this course, are furnished by the depart-
ment.

121. PATHOLOGY OF VEGETABLE Foop PropucCtS. Elective, first se-
mester. Class work, one hour; laboratory, six hours.** Three semester
;:)reiiits. Prerequisite: High-school Botany, or its equivalent. Miss

albey.

This course is designed primarily for students in the Divisions of Home
Economics and General Science. It deals with fungous and bacterial
diseases and other maladies commonly recognized as-the cause of decay
or other deterioration in plant products, particularly in fruits and
vegetables. The course offers opportunity to acquire the ability to
recognize at sight the presence of fungi in fruits and vegetables as they
occur on the market. The course aims to place emphasis on the pres-
ence of such infection and the results that can be expected when such
products are bought on the market and stored under ordinary conditions.

Laboratory —The laboratory work comprises a study of the organisms
causing decay in plant food products. Attention is given to conditions
affecting the growth and dissemination of the organism, especially tem-
perature and light conditions, and points out the precautions which must
be taken to prevent loss of food products through decay. Exercises
are devoted to the proper way to select, buy, and store vegetables and
fruit as they occur on the market. A study of these is made in the lab-
oratory, since much of the laboratory material is obtained from the
local market. In addition to this, an extensive collection of preserved
material is available. Laboratory outlines are furnished by the depart-
ment.

* Two of the required Iaboratory hours are employed in lecture and laboratory quizzes
and reviews.

** Two of the required laboratory hours are used for report writing outside of the
regular laboratory period.



Division of General Science 225

126. MEDICAL BOTANY. Sophomore year, first semester. Class work,
one hour; laboratory, three hours. Two semester credits. Prerequisite:
High-school Botany or its equivalent. Assistant Professor Gates.

This is a lecture, laboratory, and reading course dealing with poisonous
plants. The lecture includes a study of the principal stock-poisoning
plants of the range; losses due to native poisonous plants, methods of
identification, habitat, poisonous properties and methods of control and
elimination. -

Laboratory.—The laboratory work follows the work presented in the
lectures, and consists chiefly of a study of the native poisonous plants of
the West, the identification of these plants by means of a descriptive key.

FOR GRADUATES AND UNDERGRADUATES

201. PLANT PATHOLOGY II. Elective, first semester. Class work, one
hour; laboratory, six hours.* Three semester credits. Prerequisite:
Plant Pathology I. Professor Melchers. }

The class work consists primarily of a series of lectures. pertaining
to mycology, considering the subject from the evolutionary standpoint.
The classification of fungi causing plant diseases receives considerable
attention, and the relationship of the fungi to one another is emphasized.
This course is designed to train those who wish to become more familiar
with the classification of the fungi and their morphology; it is essential
for those who wish to follow plant pathological work professionally.

Laboratory—The laboratory work .consists of a detailed study of the
genera of fungi. A large supply of plant-disease material in the de-
partment collections furnishes a basis for these studies.

202. Fruir Cror DISEASES. Elective, first semester. Class work, one
hour; laboratory, three hours.t Two semester credits. Prerequisite:
Plant Pathology I. Mr. Haymaker.

The class work consists of a series of lectures dealing with diseases
affecting fruit crops of all kinds. Special emphasis is laid on measures
and methods for controlling these diseases by means of spraying, sani-
tation, and varietal resistance. The preparation and practical applica-
tion of the standard sprays is considered. Text: Manual of Fruit Dis-
eases, by Hesler and Whetzel.

Laboratory.—This consists of a detailed study of each disease affecting
the major fruit crops, together with a detailed microscopic study of
the organisms causing the disease. The course is especially valuable for
those studying horticulture or those expecting to specialize in plant
pathology. .

203. FIELD CROP AND VEGETABLE DISEASES. KElective, second semes-
ter. Class work, one hour; laboratory, three hours.t Two semester
credits. Prerequisite: Plant Pathology I. Professor Melchers.

This class work consists of a series of lectures dealing with the his-
torical development of phytopathology, with special emphasis on litera-
ture pertaining to field-crop and vegetable diseases. The field symptoms
are discussed, varietal susceptibility and resistance are considered, and
control measures are advised.

Laboratory.—This consists of a detailed microscopic study of the
plant diseases attacking field crops and vegetables, and is of value to
those who wish to pursue agronomic or horticultural work, and is es-
pecially designed for those students who expect to specialize in plant
pathology.

* Two of the required laboratory hours are employed in lecture and laboratory quizzes
and reviews.

t One of the required laboratory hours is employed in lecture and laboratory quizzes
and reviews.
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208. PranT PHYSIOLOGY I. Elective, first semester. Class work, three
hours. Three semester credits. Prerequisite: General Botany II. Pro-
fessor Miller.

This course consists of a series of lectures on the more important
phases of plant physiology. Such subjects as the root systems of plants,
absorption, wilting coefficient, resistance to drought, transpiration,
water requirement, photosynthesis, respiration, digestion, and growth
are discussed in detail. The subject matter of plant physiology that
pertains to agriculture is especially emphasized. The course is designed
to give students a broad knowledge of the functions of plants and the
more important factors which influence them. The work is supplemented
by discussions, reference readings, and special reports.

215. PLANT HIsTOLOGY. Elective, second semester. Laboratory, six
1}30%5. Two semester credits. Prerequisite: General Botany II. Miss

albey.

This course is planned to provide a thorough tralnmg in the principles
and practice of microtechnical methods in botany, including the killing,
fixing, and embedding of plant material, microtome work, and the
staining and mounting, by various methods, of a tolerably complete and
characteristic series of permanent slides, representing the vegetative and
reproductive tissues of typical plants, taken from all the principal
groups. Text: Chamberlain’s Plant Histology.

219. EcoNoMIC BoTaNy. Elective, first semester. Class work, two
hours. Two semester credits. Prerequisites: General Botany II and
Plant Pathology 1.

This course consists of a series of carefully planned lectures by the
various members of the department.” It treats of the more important
phases of botany, such as plant pathology, plant physiology, plant ecology,
taxonomy, psychology, morphology, and genetics.

222. EvoLuTioN OF Prants. Elective, first semester. Class work,
three hours. Three semester credits. Prerequisite: General Botany II.
Mr. Haymaker.

Careful consideration is given to the lines.along which evolution has
proceeded in the plant kingdom, to the relationship of the more important
phylla, and to the probable derivation of the chief groups of plants.
Instruction is imparted by means of lectures and reference readings.
Text: FEvolution of Plants, by Campbell. .

225. TAXONOMIC BOTANY OF THE FLOWERING PLANTS. Elective, first
or second semester. Class work, one hour; laboratory, six hours.* Three
semester credits. Prerequisite' Genera.l Botany II. Assistant Professor

‘Gates.
The class work consists of a series of lectures dealing with the terms

employed, the development of the more important systems of classification,
and a consideration of families of plants.

Laboratory.—Selected flower types representing the principal orders
and families of plants are studied and plants are identified in the field
and in the laboratory.

228. EcoLoGy. Elective, second semester. Class work, two hours.
Two semester credits. Prerequisite: General Botany II. Assistant Pro-

fessor Gates. . . .
The ciass work consists of a series of lectures dealing with the struc-

ture and dynamics of vegetation.
Laboratory.—With the opening of vegetation in the spring, field trips
are taken to selected places.

*Two of the required la.boratory hours are employed in lecture and laboratory quizzes
and reviews.
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230. PHYSIOLOGICAL PHENOMENA IN THE GERMINATION OF SEEDS.
Elective, first semester. Class work, one hour; laboratory, three hours.
Two semester credits. Prerequisite: General Botany II. Assistant Pro-
fessor Davis.

This is a course in plant physiology in which the seed is used as the
basis of the work in the laboratory. A study is made of the different
factors in germination, as to water requirement, temperature, oxygen
supply, light, permeability of seed coats by water, solutes, and gases;
dormancy, agencies in so-called. after-ripening, enzymes, etc. This course
is of special interest to students in agronomy, or those who expect to take
up work 'in connection with grain mills, seedhouses, etc.

FOR GRADUATES

801. PraNT PATHOLOGY III. Elective, second semester. Laboratory,
nine hours.* Three semester credits. Prerequisite- Plant Pathology II.
Professor Melchers.

This course is a continuation of Plant Pathology II. Its purpose is to
give the advanced student an opportunity for making a closer and more
extended study of the pathogenic organisms which cause plant disease.
The course includes a somewhat detailed study of the cryptogamic her-
barium. Considerable attention is devoted to the growing of pure cul-
tures of pathogenic fungi, the making of inoculations, isolations of fungi,
etc. The preparation of media of various kinds for the growing of fungi
receives considerable attention. The course is especially designed for
those who intend to pursue plant pathology as 1nvest1gators in experi-
ment stations.

*802. PraNT ParHOLOGY IV. Elective, first and second semesters.
Laboratory, nine hours.* Three semester credits. Prerequisite: Plant
Pathology III. Professor Melchers.

This course involves original research. Problems are chosen by the
student along some lines in which he is interested. A .carefully worked-
out report which summarizes the investigation undertaken, is reqmred
at the end of the semester.

308. INVESTIGATIONS IN TAXONOMY AND ECOLOGY Elective, first and
second semesters- Labs atory work, including conferences and field
work, from six to twenty-four hours. From two to eight semester credits.
Ass1stant Professor Gates.

Open to graduate students and especially qualified undergraduates
upon approval of applieation. This course involves original research in a
problem, chosen by or assigned to the student. The results are embodied
in a written report presented at the end of the course.

*Two of the required laboratory hours are employed in lecture and laboratory quizzes
and reviews.
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.
Chemistry
Professor KING Instructor HARRISS
Associate Professor SWANSON . Instructor K®I1TH
Associate Professor NEWMAN Instructor Dow
Associate Professor HUGHES Instructor McDONALD
Associate Professor BRUBAKER Instructor SPICER
Assistant Professor COLVER Instructor SKOURUP

Instructor WEeST

All of the industries are becoming more and more dependent for their
highest success upon intelligent application of the sciences, and the social
sciences are making their greatest progress by tracing their phenomena
back to the physical and chemical changes that accompany them. A
study of chemistry and physies is therefore essential to any understand-
ing of the processes of nature or of human industry. In the instruction
in chemistry the aim is to insist upon a mastery of the chief concepts of
the pure science through the agency of textbook drill, accompanied by
demonstrations in the lecture room, and experimental observation by
the student himself in the laboratory. As the course proceeds, illustra-
tions of chemical principles are drawn from the industrial processes of
the chemical, agricultural, domestic, and other arts, thus impressing
upon the mind the practical nature of the study. The ultimate object of
instruction in this science is to develop in the student the power to form
independent judgments upon the manifold problems of daily life in which
chemistry plays a part.

The lecture rooms are amply equipped for experiments and demon-
strations, and the laboratories are designed to accommodate 936 students
each semester in freshman work and qualitative analysis. The labora-
tories for more advanced work provide space for 324 students, and are
well supplied with. general and special facilities. The State work in
foods, feeding stuffs, and fertilizers, and the ;"b,emical._investigations of
the Experiment Station in soils, crops, animal nutrition, ete., afford un-
usually good opportunities for students to obtain experience in practical
chemistry. In all of the laboratory work the student is required to give
the designated amount of time, and at least a certain amount of work
must be satisfactorily performed in order to obtain credit.

COURSES IN CHEMISTRY
FOR UNDERGRADUATES

101. CHEMISTRY I. Freshman year, both semesters and summer school.
Lectures and recitations, three hours; laboratory, six hours. Five se-
mester credits. Prerequisite: High-school physics. Professor King, As-
sociate Professor Newman, Mr. West, Miss Harriss, Mr. Keith, Miss
Dow, Mr. McDonald, and Mr. Skourup.

This work begins the study of general chemistry, and is designed, with
that of the succeeding semesters, to give the student a knowledge of the
fundamental principles of chemistry. As all subsequent progress in this
science requires a working knowledge of its principal theoretical concep-
tions, the principles of nomenclature, the significance of formulas, chem-
ical equations, etc., much attention is given to these, while at the same
time the practical uses of the substances, and the processes used in metal-
lurgy, engineering, agriculture, and other arts are emphasized. Me-
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Pherson and Henderson’s A Course in General Chemistry is used as a
textbook, this semester’s work covering the first 331 pages. The text
is supplemented by lectures and is amply illustrated by experimental
demonstrations.

Laboratory.—As far as time permits, the student performs independ-
ently experiments touching the preparation and properties of the more
important siutbstances. Preference is given to those operations which
illustrate important principles, and the student is required, as far as
possible, to study experiments in that light. In this, as in all other labo-
ratory work in chemistry, the objects are to illustrate chemical phe-
nomena, and to teach care in manipulation, attentive observation, logical
deduction, and discrimination and accuracy in recording results and con-
clusions. The student is required to give the designated amount of time,
and a minimum amount of work must be satisfactorily performed in
order to obtain credit. Laboratory Exercises in Elementary Chemistry,
by William McPherson, is used as the laboratory guide.

102. CHEMISTRY II. Freshman year, both semesters and summer
school. Lectures and recitations, three hours; laboratory, six hours. Five
semester credits. Prerequisite: Chemistry I. Teachers same as for
Chemistry I.

The work in -this course for the first half of the semester is a com-
pletion of the study of general chemistry begun the preceding semester.
The second half of the semester is devoted .to the study of the general
principles of qualitative analysis as outlined in an Elementary Treatise
on Qualitative Analysis, by William McPherson.

Laboratory~—In the laboratory the student studies the ordinary
methods of separation and detection of the more common metals, non-
metals, acids, bases, and salts. The teaching of analysis as such is a
secondary object, although the student is held to the exact observation
and careful reasoning required in ascertaining the composition of single
substances and mixtures. The effect of the course is to broaden;
strengthen, and unify the student’s ideas of general chemistry.

105. CHEMISTRY AV-I. Freshman year, first semester. Lectures and
recitations, three hours; laboratory, six hours. Five semester credits.
Mr. McDonald.

This course deals with the fundamental laws and theories ¢f chemistry,
the elements and their inorganic compounds, and lays emphasis on the
application of chemistry to the arts and industries. Both the metals and
nonmetals are studied, but the treatment is less detailed than in Chem-
istry I and IL :

Laboratory.—The laboratory work is intended to give the student train-
ing in manipulation and first-hand knowledge of the important laws of
chemistry and the properties of substances studied, by use of appropriate
experiments which the student himself performs.

106. CHEMISTRY V-II. Freshman year, second semester. Lectures
and recitations, three hours; laboratory, six hours. Five semester credits.
Prerequisite: Chemistry AV-I. Mr. West.

This course follows Chemistry AV-I and has the same general object,
but deals with the organic compounds. )

Laboratory.—The laboratory work consists in the preparation of cer-
tain organic compounds and qualitative study of their properties.

107 and 108. CHEMISTRY E-I and E-II. Freshman year, both semes-
ters. Lectures and recitations, three hours; laboratory, three hours. Four
semester credits each. Prerequisites and teachers same as for Chemistry
I and IIL

These courses cover the work of general chemistry and qualitative
analysis. The relative amount of time spent upon these subjects is the
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same as in Chemistry I and II with the exception of the laboratory. In-
stead of spending six hours a week in laboratory, students in these courses
spend three hours. Throughout all the work in these courses emphasis is
placed upon those phases of chemistry which have a special bearing upon
engineering materials. Texts: Same as for Chemistry I and II.

120. ORGANIC CHEMISTRY. Sophomore year, both semesters and sum-
mer school. Lectures and recitations, two hours; laboratory, three hours.
Three semester credits. Prerequisite: A college course in general chem-
istry. Associate Professor Brubaker, Assistant Professor Colver, and
Mr. West. ’

A systematic study is made of the simpler examples of the more im-
portant classes of organic compounds in their logical chemical relations.
Such substances as touch the everyday affairs of life are treated in
greater detail. Opportunity is thus afforded to consider the hydrocar-
bons, alecohols, organic acids, fats, soaps, sugars, starch, proteins, and
other less-known substances. Compounds used for clothing, fuel, light,
antiseptics, disinfectants, anasthetics, poisons, medicines, solvents, ete.,
are included. While especial attention is given to the useful organic
compounds, the study of others is not excluded, when they contribute to
an understanding of the systematic relations existing among the several
groups. Any serious study of the biological sciences, or of the arts con-
nected with them, must require this as a foundation, and a knowledge
of the properties of organic compounds finds frequent application in
engineering as well. The subject is amply illustrated by experiments in
the lecture room. Text: Norris’s Organic Chemistry, in part, accom-
panied by lectures amplifying certain parts of the subject.

Laboratory—The laboratory work includes experiments and prepara-
tions touching the more important compounds studied in the lectures and
recitations, especially fats, carbohydrates and proteins.

121. OrGANIC CHEMISTRY HE. Sophomore year, both semesters and
summer school. Lectures and recitations, three hours; laboratory, six
hours. Five semester credits. Prerequisites and teachers same as for
Organic Chemistry.

The lectures and recitations in this course are the same as in Organic
Chemistry, with additional emphasis placed on the organic compounds
most intimately related to daily life in the home. Text: Norris’s Organic
Chemistry, in part, accompanied by lectures amplifying certain parts of
the subject. .

Laboratory —The laboratory work includes preparations, and qualita-
tive and quantitative experiments touching the mere important com-
pounds studied in the lectures and recitations. Especial emphasis is
placed on the organic compounds found in fuels, foods, fabries, disinfect-
ants, and other materials used in and about the home. Laboratory guide:
Experiments in Descriptive Organic Chemistry, by Alice F. Blood.

150. QUANTITATIVE ANALyYSIS I. Sophomore year, both semesters.
Laboratory, six hours. Two semester credits. Prerequisites: Chemistry
I and II. Associate Professor Brubaker.

This course is planned to give the student a knowledge of the simpler
operations in gravimetric analysis and volumetric analysis and to lay
the foundation for studies in which such knowledge is required. Particu-
lar emphasis is laid on the importance of exact quantitative work and
its value in investigations connected with agriculture. Textbook: Notes
on Quantitative Chemical Analysis, by C. W. Folk.

FOR GRADUATES AND UNDERGRADUATES.

202. INORGANIC PREPARATIONS. Junior year and elective, both semes-
ters. One semester credit for each three hours of laboratory work. Pre-
requisite: Chemistry II or Chemistry HE-II. Professor King.
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Students of Advanced Inorganic Chemistry are advised to take this
course. It consists in the preparation and purification of some typical
inorganic compound, together with those of more complex composition
and compounds of the rarer elements.

203 and 204. INDUSTRIAL CHEMISTRY I AND II. Senior year and elec-
tive, first and second semesters, respectively. Given in 1919-20 and alter-
nate years thereafter. Class work, three hours; laboratory, six hours.
Five semester credits each semester. Prerequisite: Organic Chemistry.
Professor King and Associate Professor Brubaker.

This course treats the more important technical processes. Consid-
erable attention is given to general operations and the machinery em-
ployed. The more important commercial manufacturing industries are
then taken up, including, with others, the production of alkalies, acids,
glass, clay products, cement, paint, pigments, oils, varnish, soap, gas,
paper, leather, petroleum, sugars, starch and the products of fermenta-
tion and the destructive distillation of wood and coal. Textbook: Manual
of Industrial Chemistry, by Rogers and Aubert.

205. INDUSTRIAL ELECTROCHEMISTRY. Junior year and elective, second
semester. Offered in 1920-21 and alternate years thereafter. Class
work, two hours. Two semester credits. Prerequisite: College courses in
general chemistry and physics. Associate Professor Brubaker.

In this course are treated briefly the principles of voltameters, electro-
chemical methods of analysis, electroplating, electrotyping, and the pro-
duction of metallic objects by electroplating methods. This is followed by
fuller treatment of electrolytic refining of metals, the manufacture of
various industrial products by electrolytic methods, primary cells, the
lead storage battery, the Edison storage battery, the electrometallurgy of
iron and steel, and the fixation of atmospheric nitrogen. Texthook:
Thompson’s Applied Electrochemistry.

206. PHYSICAL CHEMISTRY. Junior year, first semester. Given in
1920-21 and alternate years thereafter. Lectures and recitations, three
hours; laboratory, six hours. Five semester credits. Prerequisite:
Chemistry II or Chemistry HE-II. Professor King.

This course is especially adapted to meet the needs of students intend-
ing to specialize in soils, as well as those students who desire a broader
knowledge of the more fundamental laws of chemistry. In this course
emphasis is placed upon the study of gas laws, osmotic pressure, surface
tension, solution, colloidal solutions, thermochemistry, equilibria, and
electrical conductors.

Laboratory.—In the laboratory the subject matter discussed in the
lectures is investigated experimentally.

207. ADVANCED INORGANIC CHEMISTRY. Sophomore year and elective,
first semester. Class work, three hours. Three semester credits. Given
in 1920-21 and alternate years thereafter. Prerequisite: Chemistry II
or Chemistry HE-II. Associate Professor Newman. :

The course consists of a thorough study of the facts of chemistry and
their theoretical interpretations according to the views of the present
day. Special stress is placed upon the properties of the elements as a
basis for methods of classification, and upon the rarer elements and com-
pounds. Text: Modern Inorganic Chemistry, by J. W. Mellor.

208. HisTorRY OF CHEMISTRY. Junior year, second semester. Lecture
work, one hour. One semester credit. Prerequisite: Physical Chemistry.
Dean Willard.

These lectures deal with the history concerning the development of the
principal laws and theories of chemistry, special emphasis being placed
upon the failures and triumphs of the founders of chemical science.
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209. SURFACE TENSION AND RELATED PHENOMENA. Elective and grad-
uate, second semester. Lectures, two hours. Two semester credits. Pre-
requisite: Physical Chemistry (Chem. 206). Professor King.

This course of lectures deals with surface tension phenomena. Atten-
tion is devoted to methods of measuring surface tension, to surface ener-
geties, and. particularly to the relation of surface tension to absorption,
and colloidal formation.

210. CHEMICAL STATICS AND DyNAMICS. Elective and graduate, sec-
ond semester. Lectures and assigned reading, two hours. Two semester
credits. Prerequisite: An approved course in Physical Chemistry. Pro-
fessor King.

This course of lectures deals with the general topics of chemical equi-
libria, velocity of chemical reactions, hydrolysis, catalysis, etc.

211. PAINT, OiLs AND PIGMENTS. Elective and graduate, first semes-
ter. Lectures and assigned readings, two hours. Two semester credits.
Prerequisite: Satisfactory courses in Organic Chemistry and Quantita-
tive Analysis. Professor King.

This course consists of a series of lectures and assigned readings on
the extraction, purification, and properties of the oils commonly used in
paints, on the manufacture and properties of paint pigments, and on a
general survey of the products employed as protective coverings for both
wood and metal.

218 and 219. OrGaNIC CHEMISTRY I AND II. Sophomore year, first and
second semesters, respectively. Lectures and recitations, two hours;
laboratory, six hours. Four semester credits each. Prerequisite: Chem-
istry II. Assistant Professor Colver and Mr. West.

This course includes a careful, systematic study of aliphatic and aro-
matic compounds to such an extent as time permits. Text: Perkin and
Kipping’s Organic Chemistry.

Laboratory.—The laboratory work includes preparation and purifica-
tion of a number of compounds selected from the aliphatic and aromatic
series for the illustration of important synthetic reactions. In addition
to the verification of the constants of these compounds the important
qualitative tests are made which are characteristic of the classes of com-
pounds. Laboratory guide: Jones’s A Laboratory Outline of Organic
Chemistry.

223. ORGANIC PREPARATIONS. Senior year, first semester. Laboratory
work, fifteen hours. Five semester credits. Prerequisite: Organic
Chemistry II. Assistant Professor Colver.

The compounds prepared in this course are so chosen as to give the
student a thorough knowledge of the fundamental principles of synthetic
organic chemistry.

224. QUALITATIVE ORGANIC ANALYSIS. Elective, first semester. Lab-
oratory, six hours. Two semester credits. Prerequisite: Organic Chem-
istry II. Assistant Professor Colver.

This is primarily a laboratory course designed to impress upon the
student’s mind the characteristic reactions of the various classes of or-
ganic compounds. The first few weeks are spent in carrying out class
reactions, using known compounds; the remainder of the semester is
devoted to the classification and identification of pure, unknown sub-
stances and mixtures. Manual: Class Reactions and Identification of
Organic Substances, by Noyes and Mulliken; reference book, A Hand-
book of Organic Analysis, by H. T. Clarke.

225. STEREOISOMERIC AND TAUTOMERIC COMPOUNDS. For graduate and

advanced students in chemistry, second semester. Lectures, two hours.
Two semester credits. Prerequisite: Organic Chemistry II. Assistant

Professor Colver.
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The course consists of lectures and assigned readings upon such
special topics of organic chemistry as optical isomerism, particularly the
older and more recent methods of determining the configuration of the
asymmetric carbon atoms of sugars; geometrical isomerism; and keto-
enol tautomerism.

226. CARBOCYCLIC AND HETEROCYCLIC CoMPOUNDS. For graduate and
advanced students in chemistry, second semester. Lectures, two hours.
Two semester credits. Prerequisite: Organic Chemistry II. Assistant
Professor Colver. ‘

The course consists of lectures and assigned readings upon carbocyclic
and heterocyclic compounds. In the study of the carbocyclic compounds
the structure, orientation, methods of synthesis, and reactions of ben-
zene, naphthalene, anthracene, and derivatives are considered in much
greater detail than is possible in an elementary course. The heterocyclic
compounds studied include furane, pyrrol thiophene, pyridine, quinoline,

" isoquinoline, purine, pyrimidine, hydantoin, and some structurally related
substances, such as certain classes of dyes, the alkaloids, and uric acid.

230. PRINCIPLES OF ANIMAL NUTRITION. Elective and graduate, sec-
ond semester. Class work, three hours. Three semester credits. Pre-
requisite: Organic Chemistry. Associate Professor Hughes.

This course gives a thorough study of the relations of animals to
matter and energy, and the physiological principles involved. Study of
the researches which h