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The test was made on the boiler and engine at the

(=R V]

flour mill of the Long-Barner Milling Company. The boiler

was installed in a great hurry two years ago as the old

A v -
o -

one was worn out. It 1s eighteen feet long, seventy-two

%
inches 1n diameter, and a total heating surface of 1539
square feet. There are thirty-three square feet of grate
surTace. The boiler was manufactured by Joseph Bromich,

3 S
of Topeka, and installed in 1905,
The fuel used was Weir City nut coal,
best that can be secured here for steaming purposes.
A fresh car-load had just been received the week before,

stored in s covered sh that there could be

lon by weathering

o T

Power is transmitted by belts from a long engine

the engine room wall to the
basement under the mill proper.
revolution counter

this

1 ‘ $ : & Ty +<r1
of the plain slide valve type.
~ A hxr B A 4= Trodne
manufactured by the Atlas Engine

ompany, and has been in almost continuous service in %I

.

basement of this mill for the past twenty-five years.

It is rated as a seventy-five horse power engine. The
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present a surface 1 ne steam v then carry
water over into the engine ey
gave nearly the same resu
by Messrs. Seaton and Wn
calorimeter gave 96 as € ilf Tt 3] while
the other separated his sn lifference would
not account for the fference one prer cent in these
results.

The indicator cards seem to run Very nearly even for
the two ends of the cylinder. A great loss ocecurs in

the steam pressure which was 90 .3 poun 2t the boiler

k
and only had an average maximum pressure in the
of‘49.93 pounds. This loss of 40.07 pounds can not
entirely 6o frietion in the pipe between

and engine, but must be due to too small steanm

shown in the

and one-h alf

furnish sufficient steam to an

) o ) 2 e = B x o4 . o o
eéngine of this size. The expension line after cut-ofH

follows & hyperbols curve during
curve drops below the expansion 1

* a A -y o P B ~
accompanying card.

)

thhe stroke and the release
he atmosphere line, showing that the

o

is large enough. The back Pressure of
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DATA AND RESULTS OF EVAPORATIVE TESTS.

Arranged in aecordance with the short form advised by the boiler test committee of the American Society of
Mechanical Engineers.

Grate surface y 3330./'_7_ e
V) O T 0 4 (2R vh w o b is e S i P Sl i R e e N A e e AR ; /jj&&ﬁf‘?‘. ,3

Ratio of grate to water heating surface /' 7&6,!7 .............
| |
Kind of fuel : L W]EHC/ 7_}//\/07

} |
ALK, 28, L3207
L0 Loyss. ..
Weight of coal fired 3(954:::.5-
Per cent of water in coal &/‘?/"
Total weight of coal consumed, in pounds
Total ash and refuse
Percentage ash and refuse in coal
Total weight of water fed to boiler

Condition of steam

Equivalent water apparently evaporated from and at 212° F

Equivalent water actually evaporated from and at 212° (corrected for moisture in steam)...

HOURLY QUANTITIES.

Pounds coal consumed per hour

Coal per hour per square foot of grate surface .
Pounds feed water per hour
Equivalent water evaporated per hour from and at 212° F. (corrected for moisture in steam). .|

Equivalent water evaporated per square foot of heating surface per hour

AVERAGE BOILER PRESSURES, TEMPERATURES, ETC.

Average boiler pressure, pounds per square inch, gage .

Average boiler pressure, pounds per square inch, absolute ...... ........ ... . ... .
Average temperature of feed water, Fahrenheit

Average temperature of boiler room, Fahrenheit

Average temperature of outside air, Fahrenheit...........ccooovii i [ Q20 4
Barometer : (2& Osj_//VCHé:\S) ........ Y fanr prs
Horse-power developed

Builders’ rated horse-power

Percentage of builders’ rated horse-power

ECONOMIC RESULTS.

Water apparently evaporated per pound of coal under actual conditions

Equivalent water actually evaporated from and at 212° F., per pound of coal fired
Equivalent evaporation from and at 212° F., per pound of dry coal.............cooooo L QU QOTTS

Equivalent evaporation from and at 212° F., per pound of combustible......... ...........| e s AC2 ]
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DEPARTMENT OF MECHA/\//CAL

resr MADE AT MANHATTAN, KHAN

ENGINEERING, K. S A C

OBSERVERS:
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ON L aNG- ~ﬁ/4/-7/\/£ﬁ MILL
DATEM 268, /ﬁ07
Bl o Pressules Tempera,tures I* Weights.
Time. Barom Steam | External  Boiler Feed Flue \ _(3(_)_&]' Cmders.¥ Water. Remarks.
etel Gage. Air. Room. Water: . e \ Gross, Tare. Net. Gross. % Tare. ‘ Net, | Gross, ‘I Tare. Net.
Zegn s EEwaE g TS g E9E g | 00 i 4o 726 159 567
A A G g | ST AT B 13 ) S B 5 2 (R 636.0/73 |523.5
800 g0 6d Za | L2 2420 B70 | /F2 | 8// /65 |96
el il e SR R R ey e Yne s aae ipis 6365
P B2 |-l e m B oS SRR L R AT e e N i U A
925 93 6L & FENIGT T W2 a7 WO 0] 692.51/06.5 |636 |
e 9.3 03 TE /P85 220 7Zd UV 28 P60 /425 |8/0-5
e on 90 | b4 Vel el 570 R 2 - Fd o 673 Y225 15235
G0 s S dd el 73 |RJ0-3 220 | 70 | /dd 786.. 5 /40.5 646
5 G 45 Q0 | 64 | 76 2003 2 B T _ \7742.5|/38.5 636
/0.40 e Wy R OB = 2ed.|  7g 4G LeSag 1739\ |6
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F /4. 30 Zdal a6 | 7Fr 2002 220 20 - ,7JJ /30 620 |
[O4S 59 67 T SR e A I s v N/ v ¢ | 748 Y3190 |66R.J
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11/0 el v AR A T s B o o R 220 __7d /00 57/;’2 /359 076.J
VAN (o B8 BE R\ O I v s 0 P20 7250 L | \7/0 /40 1570
Wiz 0 63 I 2RO | 7J i e | | 7/3.5/38 O75 T
L~ f2pa N RESReH T B N 7 L2 T e | A L AT e | | 706 1/37 569 |
B/ < ' Hels W R L B e O e o A o <l I, 7o B S e | | 70£ 51/38 |566.5]
s J2 g0 S| e 7 6% | 78 |G s Ad b | 708 /4855555
(24T ) 0.3 s B AT | B2a| 70 | /I50 P | \70# /375 \066.T
B, 5 /(o T 6ol zZZa /90 - 220 7P o0 706.5 /425 56%
L:/0 ' Ga . R 7 o b 4,9 s ) Lo 2440 74. | /J0 \7Z27.0/36 3 02?2
(=30 24 | 5P Zo- 2003 2§ A : 700 /30 PI0
SRS T Sbe o n e e e D o T DRG] e DN 1 AR T |\ 704 (101 503
e~ /) VB G G L T L9 6 L LI N el N AL -0 1 P - AN Y e
Y~ S LR | D e B e e ‘ o o 1 702 /25 5600
SRR~ <% 1 (4 B R I N e e R 5 ) 700 |[2] 595
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DEPARTMENT OF MECHAN/CAL

ENGINEERING K S 4 0

OBSERVERS:

TEST MADE AT MANHAT TAN, AN
[ ONG - [SARNER MiLL LOG OF BO/[_ER TRIAL. : = oot
ON L2 X B A7 LAS LNCINE , o i -
BATELIAE BE o o : Sl s b
Prc;sssures. Temperatures, -.F. ‘ Wei;:;;hts.
Time. Barom- | Steam | External| Boiler Feed Flue coul- Cinders-. 7Wat,e1-. : Remarks.
eter. Gage. Air. Roowm. Water. Gases. | Gross. Tare. Net. Gross. Tare. Net, Gross. Tare. Net.
L L4 B 0 T T ol e Eegl gl sl e 70 /265 TOBrsE tEER
L s LA BT el il N 99 220N IO /S8 70 il 9 G T 50 eSS
S 25 86 eI Top 0| A e B AT L TR i = Y e ] L T
500 O3 68 a7 oo J885] 7o e 5 | 7055402 6273
N 7.3 63 7T 20/-F (1245 | 70 |45 |82/ |307 |O/4 8oLl o, il i
T 30 3/ 63 /6.5 \20/2 R = T e <l e R g
e B — - L e
e PSR R e | |
& R e e e o | | -
ToTAL . SHEET2. | 522 | 25346851205 | _—440 0 1300 18923330 |542.54507.5 /409 130985
a7 » %/7%; 55%@'2\3@3@56%3/ 523_4_%@%50 39545 Esmg_. %@_7%&//@-_\}
gk 2] S50, ( 8/66./ ke 0 \54.2.75 \RBR8A3 6 RIS
Average, 903762207575 e e v e | | | | | |
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L 06 GF L NCLA . A,

LONG-LARNE R M/LL

i Areo W /2 e
Gard Trre VAL -
HE [ GA AECE | HE e rmigi/
Ll ZR0 By (P20 225 22882432 205808 =/ 56
2| 749 | 43/ |2 2012.30 |22.858 2480|2042 2/.53 |<1/. 92
A 800 A ,3) 02 29 236 23502550 20.0702207 22 08
B3I | LT 2221234 |23 70 2530|2103 268 |2 .62
J | 830 128 | 2.33 1239 |23:90\26./6|2/05|22./10\23 20
6 | 843 | /30 |25 |2.34 233823642083 |20.32|</./3
7| F0d | j28 |26 |2 38 | 23025 /212P22 72131 #3358
|2/ | [2E | Pg4 |\246 |2 53512530 P24/ |\2/.08|4.3.95
21930 /27 |239 246 |pg75126.732/ 64 |PP45\94.0F
[0 | @D | /30 |2.37 |\P4b6 P4 54 26902/89\|P3/345.0/
[ /0°00 1128 |2.28 |2 .32 |P3.70\P559\20.8312/.66Y243
[R1/0°/D | /2S |23 |2 32 |23.64|2549\2/.03\2/. 75«2 75
(217030 1/30 2.3/ |2 .33 P43/ 2560 |2(.66 2200|346
L2020 | [ 29 |2.70 |2.54 P8 7012773\25.37123.65|49 02
LI 11 dd (27 |2 .24 |2 38 | 2440\P92427 |2/ 29\ 20.55|4( 7.9
(6| L) BT y2RE5\ 2. 360|223 |\P449 2490 12/ 57 2108|4265
(7 /030 /30 |2.34 | 243 24H2\P6422). 772266 |44 3
/3 L0 30 2. 23 12 .30 |98 9010530 B 002 RRS 3 7
L2 | /2:00 /305 |2.25|1P.25 |P2.60|238/ 22 03120.54|<12.57.
A\ 240 (/3] |[2/4 1222 P2 3012338/.3.92|20.25 <02
2L 2 Fd )32 yS | DP6 22 5083 712088 a1 =21 ET
2|l /20129 217|225 22 60238/ /2.98\20.8/\<0.2.9
23| 7 00 [J29 |2 /8 |2./8 |Pre0|P4.24/9.98 120.68| 0.6
e A 30 8 g | B 4S8 12240183 002,05kl LG S~
2J | L50 /29 1222122023 /0123720 203920832240 753
Ab6| /D5 /30 |2.34\223 2947 2372 2/.78 2039|4277
271 2:00 /30512271236 2P358LS 042/08 |21.6/ |42 69
251 2/3 1/225|2.20 |2 30 123.90P4.59\2) /8B 2/ A6| 42 2%
27 2050 27 1259 230 23900620 7820 52t 50
20 | 243 1/30 |2 7|2 2823762438 2/./4 2096 | 22 /0
3/ 11300 1/28 | 222230 12330 L2 602058 1 PAEAR| /<]
32 J /) 450 |\ P oa 237 D3 o e 2. 7302/ 35 |\ o225
22 1330 /29 (2235\|2 RS 1PEFIRLS0HRLE8 2138 <1+ 26
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[ EPARTIMEN T OF MECIHANICAL L NGINEERING

/.06 oF Lnveinve TRIAL

Cc;(ro_ ik RPM | AREA AE, A A AP

30 | 4/0 | /30 12./3| 2.1/ \p)951228//9.56|/9.59\35 /5

37 | 2:30 | /130 |2./5| 2 /0|22 32|22 694i289/2 5113944

38 | 443 | /P8 |2./6 | 2/ |PP4pl23 /3/2 67/9258.3925

32| 300 | /30 |20 |2./7 2320|234520.67 |20 /64183

40 | 3/0 | J22 12352 /7 2440234712/ 57120 /922 76

4/ | 5.30 | 428 233 |24 2R 3I6IL 356 27 37 #9:95|4/.37

TorTAL FOR SWAEL T2 =

775 /332112891 /3864139.3/112273|1/898| 242 73

v

JOTAL FOR|SIHELETY >
[233/3-80.11|. 8115 1308 66186359 721 62| 74338 /45 L 10

- - i3 73 |
TonAL 5306.91.9343 2405 Y047 33//00885 8645386336/ //
/+;/j£q,4@£ 12942 228l 209 2554 P2esl2213|12/03 |43./8




DeEpARTMENT OF MIECHANICAL ENGINEERING, K. S. A. C.

N OBSERVERS:
Mape a1 _MANAAT TAN,  AA PRIMING LOG. =
ON - ONCBAINE T TS s
Dare. AZAE 25 /207 THROTTLING CALORIMETER.
BAROMETER_28.00 I e 2 O L Bs.
Pressure in Steam Pipe. ont Heat Calorimeter Pressure. d Temperature Calorimeter. PR aaline
No. Time. L?Oaid Va )ongzation o ET(;%&I Cor i : - " i T Remarks.
Gage. 1}1)‘5. qq : ; ,,.‘ . Gage. All;c i tuoifxif;i?ﬂg]?f 'J‘hm'm]}{neiet'. Su:)(ih;:a.t St(;qm.
Ll as8l 28 | jor 26 20010/6 56 E e AL
2l Ag G d | 04 26 300G T 26 ‘- 23 S
G g0 kB0 | (0526 . | 240 | /6 66 2/3 . LG
£ Ge0| 9.3 107.26 2 2 50 AT 6 ] A A =T-1T. R
e G0 .9 1042630/ .08188/67| 4300 | [826///9003|223/3 232 (887 |J56.77
6| /0.00| Y0 L0 0530108V 88156 7218 9T |0/ 52 /1 [T JOP 22 AN AN T i/ | Fee 7
72 030N G /0426| 30/.08| 838,87 400 | /BL6|//I0 001223 /3| 280 | 687 26.63
o A b €l WAL [04.26| 30/.08, 88/ 67| 430 | /B T76 [/IJ0H) 22455 244 |[F#T |97 .32
G| 1130 Q05 | 104.76| 30/43|88/42| 4.50 IBAZ6H| S LT LR Betis sl 2L NE A I |Z 7 .82
/0 | 12:00| 203 | /04 76| 30/43 | 88/42~2| 4 /0 (B3t | /150 /122342 2948 P58 |27 68
a4 /21301 20 JO04.L6 3010888/ 67| F /(5 | [BA2] | J[I0./7LE3T6| R4 b6 | EEFH|P7 I3
12  aloh A, [02.26| 30083\ 88(.67 .30 [BT6 0. 30 2RO BRI T |29 A DT B3
/L3 [ 30} "I LOLPE 530708881 67| 4 L5 | [BT/ | IS0 PBLAZEI 248 V25 /3 |7 B/
/- 200 G0 | /0426 30/.08\88/ 67| G420 /BL6| [/TO0LSNLL3. T/ 28 | PH2.2\97 /6
LT 230105 (04 26| 30/ 083188/ 67| 4 .30 18556 | LT3N RLIRIVNCH 7 230, T J T
/6 3.00| B6 /00 26 29810 |BE3I0 | 442 | 1868 //50F/224 33| P46 |2/ 6 7 |S7.T21
/17 330 Z0 |JO4PA| 30/.08\88/ 67| 4 /0 18336 [ITO0.//\|BR3Z2| Pah 2R 5&|\27.T.3
/B3 00| Q0 |[JO04.L6| 30/.08|88/. 67| <00 /826 1/00.03\223 /3| 2B (PALB 7 |97 64
R4 430 8% /03 26| 3003/ |8BELLRL /0 /8.36| [/00.// |22342| 2o (3008 |27.258 |
24 G d0 9T /0726l 3032788024 430 | /B.56|//00.30122382| 250 R6o.0/ |F7 66
L2 FL2ORRG S BOL T BNEBEL AT e B 283 123 /6 |27 3.9

/00 26|
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DEPARTMENT OF MECHANICAL ENG/NEEF?/NG ]S A0

MADE AT L-0NG-[SARNEA Mitt OBSERVERS:
PRIMING LOG. , LN i
ON/ o (SEPARATING CALORIMETER.) R
DATE MAay, 2.8, /907 Lt j : el paldEs ey
o Time. : Scal ding. oun '\,;eigh.nn—si'_li-_h & : : e
o e | e L e SR L ool (|0 Gttty Retudvis,
Start. Stop. i Start. Stop in steam. Start. Stop. steam. ; o
e 70 0 e | 2379 £L.87S | e S e W Sl e e R
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