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PLATE T

FRONT VIEW OF 1885 BLACK COSTUME
FROM HISTORIC COSTUME
COLLECTION
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that the length of the waist is the same

as the half of that size, the breast one-

third, the back one-third, the scye one-

third, the side of the body one-fourth,

and the height of the back one-sixth."

(Giles, p. 145)
Once this new system was established, tailors began to
improve and revise it. They published these revisions
under the auspices of a new title accredited to themselves.

Perfection of fit was an important aspect of nine-
teenth century tailoring. Manipulation of fabric, through
pressing and molding to give a better fit, was a new con-
cept employed in construction of both men's and women's
clothing. Due to the high cost of fabrics, the way in which
the garment was cut ouf became an important consideration.
Therefore, competition arose between dressmakers who were
concerned with whose system achieved the best fit with the
least amount of wasted fabric, but with the simplest instruc-
tions.
The purposes of this study were (1) to examine

three of these late nineteenth century American pattern
drafting systems and (2) to provide an explanation of
how to use the systems, so that historians and designers may
reproduce authentic garments by employing the original methods.
Each method chosen for this study was tested by drafting the
pattern and constructing it in gingham. The next phase of
the procedure was to analyze each system's strengths and

weaknesses in relationship with the others, using fit as

the primary comparative factor.



CHAPTER II

REVIEW OF LITERATURE

Professor W.A. Work's Champion Fitter

Several construction books used by a dressmaker in
the late nineteenth century in Arkansas were loaned to the
historic costume collection at Kansas State University in
the summer of 1975. These books were Professor W.A. Work's

Champion Fitter, an American pattern drafting system, first

patented in 188%5. Later, the instruction book was revised
and fashion books were published quarterly. These fashion
books contained pictures of women's, men's, and children's
clothes with layouts for drafting the corresponding patterns.
Mr. Work's system was based on proportional measure; he
proposed that all figures corresponded proportionately to
their bust and center back measurement in a two to one ratio.
His system contained twenty-five graduated scales, a curved
rule (which was a combination French curve and L-square,

with letters and characters corresponding to letters and
characters on the pattern diagrams) and instruction book.
Theoretically, by choosing the scale corresponding to the
bust measurement any basque (glossary) or sleeve could be
drafted., Also, by choosing the scale corresponding to the hip
measurement (taken five inches below the waist and over the

petticoats or undergarments) any skirt could be drafted. As

(3)
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Mr. Work stated it, "Our two main objectives were, first, to
produce an accurate system; second, to simplify it in order
that all minds would be able to grasp it without tedious

lessons" (Work, 21:4). Mr. Work's set of scales and curved

rule were not available for use in this study.

Mr. Thompson's Universal Garment Cutter

The historic costume collection at Kansas State
Univeregity contained a set of scales donated by Mrs. Ada
Noyes Conrad, whose mother used them prior to 1890 in Cole-

brook, New Hampshire. These scales were part of Thompson's

Universal Garment Cutter. Mr. F.E. Thompson first patented

his system in 1881. (The booklet in the collection was
copyrizhted in 1883.) It too was a proportional measure
system supposedly based on a proportional relationship be-
tween th: bust and center back measurements. The system
contained a set of thirty scales. By choosing the scale
corresponding to the bust measurement any part of the upper
garment, which included the bodice, sleeves, and collar,
could be drafited. For drafting skirts, the scale correspond-
ing to the hip measurement was used. There was no curved
rule or L-square, but the instructions required that the
fabric be squared before drafting. Curves had to be drawn
freehand between points. Mr., Thompson concluded his "General
Directions" with, “The scale gets all the points in pro-
portion to the one you work from. When persons are dis-

proportionate, you can easily regulate the other points
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than the one you take the scale from by the tape line"(Thomp-

son, 15:General Directions).

Mr, McDowell's darment Drafting Machine

Mr., A, McDowell first patented the McDowell Garment

Drafting Machine in 1879 and revised it several times in the

following decades., The 1891 revised edition was used be-
cause of 1ts innovations, which included a skirt on the
basque and an extention to curve the center front seam, if
so desired. The 1891 machine also corresponded to the time
of Mr. Work's system. Mr, McDowell's system was based on
direct measurement and not on a proportional scale. His
system included an instruction book, the machine, and an
L-square with a moveable arm on the long arm of the L-square.
The instruction book gave explicit instructions on how to
take the body measurements using a tape measurer and the L-
square. After this was done, instructions were given for
setting the machine. Mr, McDowell said that to simplify cut-
ting systems he, "combined certain principles of Art and
Sclence mechanically, and as the result we have the most
rapid, most simple, most accurate, and most artistic of
methods" (McDowell, 11:i). The artistic aspects were limited
because the machine could only produce a one or two darted

basic basque and no other variations.

The Higtory of the Art of Cutting in England

The only available history of pattern drafting
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systems was written by Edward B. Giles of London in 1887,

in The History of the Ari of Cutting in England. The book

provided a brief survey of the history of English costume
from the point of view of the tallor, followed by a dis-
cussion of the various cutting systems and their develop-

ment. In his preface, Mr. Giles referred to The History of

the Art of Cutting in Europe by H., Klemm and to the French
author M. Canneva. He translated both their works, but they
were unattainable for this study. From these works arose his
desire to publish a history of cutting in England., Mr. Giles
stated:

Our old authors, who 'lived, died, and

had thelr being,' have not been noticed,

nor their labours recorded, beyond their

own works. It is certainly full time

that their names and works were rescued

from possible oblivion that we should

testify our gratitude for the unselfish-

ness of their labours, and make some

acknowledgement of the benefits we have

derived from their works (Giles, 8:vii),

Since a written history of the art of cutting in

America could not be found, this book aided in understanding

how cutting methods had progressed to the nineteenth century.

Norah Waugh wrote three books: The Cut of Women's

Clothes 1600-1930, (1968), The Cut of Men's Clothes 1600-

1900, (1964), and Corsets and Crinolines, (1954), while

teaching at the Theatre Department of the Central School

of Art and Design in London.
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The Cut of Women's Clothes examined garment construc-
tion from actual period garments available from museum col-
lections., The pictures, diagrams, and scaled-down patterns
were excellent in depicting and comparing detalls, Not all
the patterns provided were actual patterns of the period,
but, they were drawn off existing costumes of the time.
Descriptions of the old pattern drafting systems and how
they worked were not given. Ms., Waugh analyzed each era

and included quotations from contemporary sources which

brought the facts into their historical perspective.

The Cut of Men's Clothes, while similar in format to

The Cut of Women's Clothes, included the development of the

tailor's art and trade. From Norah Waugh's statements, certain
facts were pulled out to aid in solving problems in this

study.

Corsets and Crinolines was an excellent study of
undergarments in the seventeenth, eighteenth, and nineteenth
centuries, the latter period being important to this s _udy.
The book included historical developments, patterns, plates,
and diagrams which were helpful in understanding how under-

garments affected the outer silhouette.

Janet Arnold, who wrote A Handbook of Costume, (1973)

and Patterns of Fashion, (1966), was the senior lecturer in

needlecraft at the Avery Hill College of Education in England.
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A Handbook of Costume was "intended to provide a
guide to the ways in which people interested in costume
(could) obtain information for themselves"(Arnold, 1:7).

Ms. Arnold discussed primary sources, dating, and conserva-
tion. She included a bibliography and discussion of museums
in Great Britain. One chapter discussed "Patterns and
technical works on tailoring and dressmaking"(Arnold, 1:119).
Several early systems were cited, including the McDowell

Garment Drafting Machine, dated 1891.

Ms. Arnold also wrote Patterns of Fashion, English-

women's dresses and their construction c. 1660-1860, Vol, I.,

and c. 1860-1940, Vol., II. Volume II was a great help in

understanding the interior appearance of a garment and how
pattern pieces were manipulated, The folio size books showed
a drawing of a costume, a description, and a drawing of the
inside. On the following page, the pattern pleces were laid
out on graph paper with some suggestions about the construc-
tion., This was a good source of pattern shapes which formed

a specific silhouette.



A, HISTORICAL REVIEW

By the end of the nineteenth century, many results
of the industrial revolutlion were having their impact in the
area of dressmaking. The most obvious one was the invention
of the sewing machine. Although its origins date back to the
late eighteenth century, it was considered a nineteenth century
invention. The earliest machines were designed to copy the
motion of hand sewing. A French patent was issued on February
14, 1804 to Thomas Stone and James Henderson for just such
a machine (Cooper, 6:5), In May 1804, John Duncan patented
a chainstitch machine, which used hooked needles working
simultaneously (Ccoper, 6:5). The first eyed needle machine
was patented in 1807 by E.W. Chapman (Boucher, 5:5) and a
sewing machine which made a couched stitch was patented by
Josef Madersperger in 1816 (Cooper, 6:8). In Monkton,
Vermont a back stitch machine was reported to have been
invented around 1818-1819 by John Knowles, This was record-

ed in the 1867 edition of Eighty Years of Progress of the

United States, but the invention could not be documented

(Cooper, 6:9),

By the middle of the nineteenth century, there were
attempts at using the sewing machine commercially. 1In 1830,
Barthelemy Thimonnlier patented a barbed-needle chain stitch

(9)



(10)

machine with a presser foot, designed to be used in making
tambour embroidery. Realizing the utilitarian advantages

of the machine, in 1841, he sold eighty machines to a uni-
form factory in Paris. A mob of tailors destroyed the

shop because they feared the new machines would eliminate
their jobs. Mr., Thimonnier left Paris but continued to work
on his machine and formed the first sewing machine company
(Coopery; 6:1l).

Meanwhile, Walter Hunt combined the pointed, eyed
needle with an oscillating shuttle to form a lock stitch.
This machine was designed about 1832-1834 and was the first
machine not created on the principle of imitating hand sewing.
However, it was not patented (Cooper, 6:11). Several other
American sewing machines were patented before Elias Howe,
Jr. patented his lock stitch machine in 1846 (Cooper,
6:15), but since it was not readily accepted in the United
States, he took his machine to England. When Howe returned
to the United Stétes, he found his patent rights were being
infringed upon. In 1853, Mr. Howe was granted royalty
licenses. "These licenses granted the manufacturer the
right to use any part of the Howe patent, but it did not
mean that the machines were Elias Howe machines" (Cooper,
6:24). These licenses also prohibited Mr. Howe from pro-
ducing machines without paying royalties to the other in-
ventors. This predicament led to the establishment of the

Sewing Machine Combination (or patent pool) (Cooper, 6:24),
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Another important American inventor was Allen B.
Wilson, who improved on the lock stitch machine by designing
a shuttle pointed at both ends, therefore making a stitch
both coming and going. An 1848 patent, issued to Mr. Brad-
shaw, clalmed this innovation and to avoid a patent suit,
Mr. Wilson relingquished half interest to A.P. Kline and
Edward Lee. After an unsatisfactory partnership, Mr. Wilson
withdrew and went into business with Mr. Wheeler. While in
the company of Wilson and Wheeler, Mr. Wilson invented the
rotary hook shuttle, the stationary bobbin (Cooper, 6:27),
and a four-motion cloth feed (Cooper, 6:29).

Issac Singer founded the most successful nineteenth
century sewing machine company. Although his machine was
not totally original, Mr. Singer made many improvements
on a machine already designed by Blodgett and Lerow. After
losing a patent lawsuit to Elais Howe, Singer bought the
patent rights to a machine designed in 1849 and the Bach-
elder patent because "the established principle of patent
law allowed that a novel device introduced and used in a
patented machine could be covered by a reissue at any time
during the life of the patent" (Cooper, 6:34). Under this
principle, Singer contributed:

the needle moving vertically above a hori-
zontal work-plate (Bachelder patent), a
continuous feeding device by belt or wheel
(Bachelder patent), a yielding presser
resting on the cloth (Bachelgder patent),
the spring of curved arm to hold the cloth

by a yielding pressure (Morey and John-
son patent), +the heart-shaped cam as
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applied to moving the needle bar (Singer
patent) (Cooper, 6:41-42).
The early developments in the sewing machine in-
dustry were very decisive, but there were other important
inventions affecting the clothing and textiles area in the

nineteenth century.

Technological Developments:

At the beginning of the century, mechanical power
was replacing many traditionally hand powered machines.

1. While a power loom was still a new concept in
weaving, J.M. Jacquard, in the first quarter of the nine-
teenth century, invented the "punch-card system of automatic
pattern weaving" (Bono, 4:124),

2, Another area where mechanization appeared was in
the button industry. Bertel Sanders, a Dane, invented the
first machine-made metal shank covered buttons in 1807. His
son replaced the metal shank in 1925 with a flexible canvas
shank (Bono, 4:123),

3. In the United States, John Ireland Howe in 1831
invented the first machine for making solid headed pins
(Wilcox, 19:265),

4, In 1856, William Henry Perkin, a research assistant
at the Royal College of Chemistry, "set out to prepare quinine,
by, as he hoped, oxidizing allyl-toluidine through the addition
of sulfuric acid and potassium dichromate (which war

suppose to yleld the necessary oxygen)" (Bono, 4:129),



(13)

All he got was a reddish-brown residue, Mr. Perkin tried
his experiment again with impure aniline (a coal tar by-
product) and his end products were purple crystals, which
he found would dye silk. The commercial value of aniline
dyes revolutionized fabric dyeing (Bono, 4:129).

5. oeveral attempts were made at making an artifi-
cial fiber in the eighteenth and early nineteenth centuries.
In the latter part of the nineteenth century, Joseph Swan
patented his successful "method of producing fibres by
forcing nitrocellulose in acetic acid through a series of
holes," in 1883 (Bono 4:130). Comte Hilaire de Chardonnet
established a factory in France to manufacture artifical
silk under the name raydn. Chardonnet silk was presented
at the Paris Exhibition of 1889 (Bono, 4:130). Man-made
fibers were slow to be developed and did not gain full

acceptance until the next century.

"The origin of the art of cutting by system is un-
known and it seems almost impossible to discover it. We
shall most probably find it grew by degrees" (Giles, 8:73).

The first known system, A Work on Practical Geometry Relating

—_— —— —— — —

Alcega in 1589. The only technical part of most of these
early systems was their title., Most pattern drafting was.
done from experience gained through trial and error. This
is expressed in the "ancedote of a German tailor's wife who

said to her children when putting them to bed, 'My dears!
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Now pray for your father, for he has a coat to cut!" (Giles,
8:73).

In the early nineteenth century there was an abundance
of authors writing on the subject of cutting systems. The
most significant one was Mr. Hearn, who published a system
in England based on proportions of the breast measure. He
later declided, "proportional systems are only suited to pro-
portional figures. He insisted...the make of the customer
must be provided for by measurement of observation" (Giles,
8:99). The fifth edition of his system, published in 1823,
was a direct measurement system. It was the first of its
kind published in England (Giles, 8:100). Mr., Hearn focused
on two very important concepts about cutting that were new
in the nineteenth century, namely, anatomy and geometry.

In Mr. Golding's "Tallor's Assistant",
published in 1818, we meet with the
statement that "The scheme of the system
is founded upon the application of geo-
metrical rules and principles to the
anatomical proportions of the human fig-
ure," And though there is very little
geometry applied, and still less anatomy,
we have here the glimmering of the truth,
that the true basis of cutting i1s founded
on anatomy of the human figure, and the
application of the method must be by
geometrical rules (Giles, 8:118).

Mr. Hearn promoted and advertised the inch tape
measure. "Who it was that first introduced inch measures,
there are no facts to prove" (Giles, 8:93). But Mr. Hearn

noted that the tape measure was universal and its advantages

so great that it was hard to believe it was not in general
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acceptance in the beginning of the nineteenth century Giles,
8:93), Tailors, up to that time, used tapes with a customer's
measurements notched into them. They mocked and ridiculed

the inch tape measure, until they realized its advantages.

Another important contribution to the art of cutting
was made by Messrs. Minister and Son. They introduced the
plumb line or base line, as it is now known (Giles, 8:133-134).
The base line was a squared line, which was to run paréllel
to the length-wise grain of the fabric, From this line,
points could be established, lines squared out from the
points, and the shape of the pattern outlined.

There were a number of different units of measure-
ment., They had individual national origins with unknown
dates or histories, A 'nail' was an old unit equalling two
and one quarter modern inches. One source said a 'vara' was
equal to two feet eight inches and was of Spanish origin
(Waugh, 16:172). Another source noted that the Spanish
‘barra' was a measure two inches less than the English yard
(Giles, 8:75), An 'aune' was an old French measurement of
1.18 meters (Payne, 12;171). The origin of the inch was
cited as: ™the length of King Henry I's (1100-1135) arm
was taken as the basis of our measurement., This length was
called a yard, it was subdivided into thirty-six parts; each
part was assumed to be equal to the thumb or pounce, as the
French still call the inch" (Giles, 8:145-146), The interest
in these units related to the study of the units used in

proportional drafting systems, since these systems usually
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had a set of graduated scales. The size of the unit and the
theory on how it was achieved were unknown, Therefore, a
survey of measuring devices was essential in hoping to
discover how tl=se units were obtained.

Following this synopsis of the technological develop-
ments influencing clothing and textiles in the nineteenth
century, a brief explanation of costume and fabric of the
1890's will facilitate the understanding of pattern draft-

ing and construction of that period.

Costume and Fabric: 1890's

Fashion progressed through the crinoline (glossary)
of the 1850's and 1860's, and the elaborate bustle (glossary)
of the 1870's and 1880's, into a period of transition in the
1890's. Women were emerging from the confines of the
Victorian era into a modern twentieth century. They were
seeking jobs outside the home and changing thelr image.
Sports, other than horseback riding and swimming, gained
favor. Sailing, tennis, bicycling, hunting, skating, and
golf were examples of new sports which required special
costumes. But the basis of all these costumes was still the
basque and skirt, which was minus the bustle and tied up
drapery of the previous decade (Wilcox, 19:319). "The cor-
set (glossary) was not very long bodied and seemingly straighter
so that the bust is more sharply defined...(Waugh, 18:227).
The mode was an hourglass or wasp-walst style. The corset
was unusually firm, heavy satin and heavily boned with whale-

bone, steel, or cane, It was black or colored (Wilcox, 19:
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315). To achieve this sleek figure, the petticoats were
fitted smoothly across the hips with slight back full:ess,
The flare was added by a flounce or ruffle at the knee
length, "The chemise (glossary) and drawers of fine linen,
batiste, pale silks, and satinet were lavishly lace-trimmed
and beribboned. The lace-edged, beflounced petticoat in
-8ilk, linen, or nainsook created a pretty effect, typical

of the period, held to one side when walking" (Wilcox, 19:
315). At this time there were three main kinds of skirts:
gored, umbrella (circular), and bell-shaped; the sides were
cut fuller and this extra fullness was pulled to the back to
be gauged into the walst line. Day skirts were floor length,
while evering skirts usually had a train. Some costumes
often had both kinds of skirts as companions to one basque,
thus increasing the flexibility and variety of occasions for
which one costume could be worn. Evening costume was distin-
; guished not only by a train cut onto the skirt, but by the
basque which normally buttoned up the back. This contrasted
with the day costume, in which the basque was usually buttoned
up the front. Jackets were inspired by menswear and designed
from the basic basque. By 1892 the bolero and Eaton jackets
were also popular. While high standing Medici collars were
seen on tea gowns and capes, basgues usually had applied col-
lars or revers collars (glossary). Sleeves were voluminous
and often the focal point of the costume, Their volume was
balanced by the width at the hemline of the skirt which created

a harmonious design.
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The full leg-of-mutton sleeve (glossary), which grew
to enormous proportions, was lined or stiffened with buckram
(glossary) or tarltan. In an advertisement from the February,

1896 issue of The Delineator, Fibre Chamois was recommended

for shaping puffed sleeves and skirts., In the directions on
how to use 1%, it was suggested that one choose the proper
weight and "always cut the Fibre Chamois the exact size of
the goods, and sew up the seams with the material; gather and
pleat the same as you would the material and the result will

be a stylish garment."

Norah Waug stated:

Materials in the early 1890's were still
firm and stiff-cloth, serge, tweed, etc.,
for tailored styles, plush velvet, heavy
silk, damask, broche velvet, Dutch satin,
etc., for dresses. Except for bands around
the bottom, and sometimes braiding on seams,
skirts were rarely trimmed. Bodices, on
the contrary, are heavily decorated.
Sleeves, revers, epaulettes, etc., were
often of contrasting colour and material,
usually velvet, over which there might

also be heavy lace flounces and addition
passementerie (glossary) trimming. If

the high collar and yoke were of lace,

this was always backed with silk, and the
collar had a stiff lining (Waugh, 18:231).



CHAPTER ITII

PROCEDURE



A. CONTEMPORARY DRAPED BASQUE

This entire study originated from an assignment to
choose a costume from the Kansas State University costume
collection as an inspiration for a draping project. A
basque from the late nineteenth century was chosen and
directly copied except for the trim (PLATES I, II, III).

The direction of the grain was studied and repcated as well
as possible., Instead of two darts, on each side of the front,
the outside dart was made into a princess seam. By modern
fitting standards and by the modern concept of beauty,

two darts were unnecessary. The contemporary basque seams
were 'boned' with narrow horsehair braid, which gave body
without stiffness, The points of the hem were weighted

with coins (PLATE VI),

The sleeves were the most difficult part to drape.

The grain matched that of Mr. Thompson's sleeve (see: pp. 28-
29), but this fact was unknown at that time since this assign-
ment predated the research on Mr, Thompson's system (PLATE V).
The sleeves took hours to set in and the lack of ease (glossary)
restricted normal arm movements. This lack of ease resulted in
directly copying the historical basque. Nineteenth century
dressmakers had no real concept of extra fabric allowed for
unrestricted movement. Also, thereiwas very little reason
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for a genteel lady to need to move her arms up and down; she
was so restricted in her corsetry that she may not have
noticed her arm movements were restricted too.

Other than the tight sleeves, the rest of the con-
temporary basque fit very well. I conformed completely to
modern standards because it was draped on a personal dress
form (PLATE IV), As compared to Mr, Work's system and
Mr. Thompson's system, the fit was far superior, but it was
equalled, 1if not surpassed, by Mr. McDowell's machine. A
skirt was planned, to be made out of a quilted fabric which

matched the lining of the basque.



B. MR. WORK'S CHAMPION FITTER

Mr, W.A, Work's Champilon Fitter required a set of

scales before drafting could begin. However, there was no
set of scales with the instruction book. The description

of the scales was similar to the description of Mr., Thomp-
son's system's scales; therefore, the latter set of scales
was used with Mr, Work's method. An L-square, which had a
lettered curve, was also needed. On one side, there was to
be an arrow pointing down the long arm with a star below 1t
and on the other side, an arrow with an 0 below it. The
costume ccllection at Kansas State University had an old L-