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This inyention_ relates_to the commercial manufacture

of wearing apparel, and more particularly is directed to
.an improved .apparatus for pattern grading, that is, pro-

ducing sets of proportional patterns of a desired range
of sizes from a master pattern of a model garment, or

_the like, -especially as used.in quantity production in the ¢

clothing manufacturing trade.
Among the objects of the invention is to provide an im-

~proved apparatis, of the character described which appa-
.ratus shall comprlse few and simple parts that.are
,readlly assembled in a compart combination which shall

be simple to mampulate requiring a minimum skill, which
shall be cheap to manufacture, which shall be effective
to produce predetermined proportlonal sized pattern sets

.of a desired range from a master pattern set of a model
. garment, and which shall be practical and efficient to. a

high degree in use.
Cther objects of this invention will in part be obvious
and in. part hereinafter pointed out. The invention ac-

.cordingly. consists, of features of said apparatus construc-
tions, combinatjon of elements and arrangement of parts

which will be exemplified in the constructions hereinafter
described and of which scope. of application will be

. indicated in the following claims.

.Fig. I is a top plan view -of a pattern grading apparatus
constructed to embody ‘the invention.showing one of the
pleces of .a_master pattern in an initial posmon in the

.process . of producmg a. proportronal sized - pattern, the

latter bemg shown in the successive steps in-dot and dash

_outline.

‘Fig. Ia is a_ fragmentary view of the sheet with the

.graded. sized pattern developed in outline corresponding

tothat shownin dotted lines in Fig. 1.
-Figs. II and 1T are fragmentary enlarged cross-sectional
views taken on lines II—%II. and III—III, respectively, in

,Fig. I showing pattern prece carrier releasably intercon-
Lnected to the operational sizing. control, guide plate of
- the base frame of said improved apparatus.

.Fig. IV. is a top perspective view of control guide plate
shown in Fig. I.removed -from said- lmproved apparatus.
.Figs. V and VI are top perspective views. similar - to

Fig. IV showmg portions of modified forms of control

guide plates . constructed to embody the invention.
Figs. VII and VIII are fragmentary cross-sectional
views .taken on line VII—VII in Fig. V and line

VIII—VIII in Fig. VI, respectively, showing details of
_construction of said modified forms of said control guide
.plates, and

Fig. IX is a fragmentary top plan view similar to P:ig.
I of another piece of a master pattern showing in outline

successive ‘steps. of ‘the improved process of practising
.the method embodying the invention.
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Referring in detail to the drawing and as seef from Fig.
1,.20 denotes a. garment pattern. grading apparatus con-~
struction to embody the invention. Said. apparatus 20

. may comprise.a carrier. 21 for a master-pattern piece P

mounted - for - relative . movement on a-frame base 22.
The latter .as: here shown -may:, be made - of a snitably

.weighted material, such as metal in-flat. sheet (OFbar, form
of iron, steel, or the hke, and if desued may.. be molded

of -a suitable plastic: resin, . sajd. frame base 22. having.a

smooth under-surface 224 to provide a steady rest on:a

horizontally disposed work surface or table top T.

‘Said frame base 22 may have any suitable - shape and
as. shown in Figure I is rectangular with:spaced. apart
knobs or handles 23, extended up from.a top surface 225
thereof for convenience of lifting-and moving .said ap-
paratus. 20 when required. Inlaid into the-frame- base
22 to extend longitudinally mrdway along and ad]acent a
leading edge.22c thereof there is demountably secured
a- control plate 24 by any suitable means such.as a. snap
fastener formed with spaced apart. spring.split end pins
25 upstanding to extend:through cooperatively located
holes. 24a provided in said plate 24.

Said control plate 24 as shown in Fig. I may be made
to lie flush with :said frame base upper surface 226 and
may have opposite. end portions thereof through which
said: spring .ended pins.25 extend under-cut as at 24b.to
extend .and {it. on joint forming .extending ledge 22d
recessed from frame base 22 on which said. spring ended
pins 25 are securely mounted -as is clear from Figs. I
and 1.

To mount. carrier 21 and master .pattern piece ‘P . for

-predetermined- limited- control movement with. respect to

frame ‘base 22, there may be provided. associated , groups
of detachably .interconnectingly fitted elements, as:for

-example, an aligning pair. of pins 21a shown in Figs. II

to III.spaced apart.and retained -to -project in a-down-
wardly direction from carrier 21 for entering.and slidably

fitting into one pair of a plurality of openings 24d corre-
:spondingly spaced apart and sized to pins 21a provided-in

control plate 24. -Said pair of openings-24d accommo-
dating pins 21a as.here shown, posmvely insure longi-
tudinal alignment requuements in producing - a -desired

-graded. sized pattern :piece. Pa from master pattern piece

P, the latter being secured to move with. carrier 21- in

. the manner hereinafter described.

For a simple shaped pattern piece P shown in Fig..1,
six pairs of openings.24d may be used,-and. as-denoted

in Figs. I and IV each successive pair may -be-marked

by suitable indicia, as for example, “1,” “1;? “2,” «2;”
“3’59 (53”; “4,13 5:457; 5‘5’75 “57:; and “6,” §ﬁ6'3a The indi—
vidual openings 244 of each. pair may be segregated in
two grouplngs located at opposne end portions of said
plate 24 adjacent the pin receiving holes 24z as shown
in Figs. I, Iil and IV.

Pattern ccarrier 2% may be made of a suitable flat sheet
strip21h of metal or molded plastic resin and of sufficient
length to accommodate mounting of the pins 21a to corre-
spond with separated group arrangement and spacing -of
said pairs of openings 24d. Said pins 21e when forming
separate metal elements may each have a headed end-21c
and be replaceably cotinter-sunk into top facing.side 21e
of strip 21b, each pin 21a being resiliently secured in
position by a suitable leaf spring 21d overlying said
headed end 21c. . Said springs 21d each may be fastened
to said strip up-facing side 21e by anchoring: screws 21f
so that the leading ‘pointéd -ends 21g of:said pins 21g



2,885,784

extend down from the bottom side 21k of said strip 21b,
effective to be selectively fitted in pairs of openings 244,
when mounting carrier 21 on frame base 22, as is clear
from Figs. I to ITL.

For lifting and moving said carrier 21 independent of
frame base 22 during the pattern grading operation suit-
able means may be provided such as finger gripping knobs
26 securely to upstand from said strip up-facing side 21e.

Each master pattern.piece P may be secured to move

- with carrier 21 so that when the latter is firmly seated on
frame base 22, carrier 21 may be in an overhanging posi-
tion to extend beyond said edge 22¢, and one or more suit-
able clamps 27 may be provided to releasably grip said

‘ pattern piece P, preferably along a longitudinally ex-
tending border thereof as is shown in Figs. I and I

- Clamp 27 may be of any conventional construction, and
as here shown two spaced clamps 27 are utilized to re-
‘tain said pattern piece P firmly against accidentally shift-
ing from gripped position to move as a unit with car-
rier21. '

" Each clamp 27 may include a relatively fixed jaw mem-

" ber 27a which is rigidly attached by one end thereof to
carrier 21, as by fastener screws 27b. Gripping end 27c

" ‘terminates member 27a to cooperate with a gripping end

" 27d of a hinged jaw 27e pivoted at 27f midway between
the screw fastener 27b and said gripping end 27¢. For
locking each of said clamps 27 in effective gripping posi-
tion, a rock lever 28 pivoted at 28a on fixed jaw member
27a and formed with a finger release arm 285 and a latch-
ing arm 28c¢ opposite said release arm 285 may be pro-
vided. Each clamp 27 may be locked to firmly grip
master pattern piece P between said jaw member gripping
ends 27c and 27d as shown in full line in Fig. II and
released for removal from said gripped position when
level 28 is swung into the shown dotted line position.

The utility and operation of the improved apparatus
20 will now be apparent. After constructing and assem-
bling the parts above described and shown in Figs. I to
1V, inclusive, each master pattern piece P forming a set
required to produce a garment is firmly lock gripped be-
tween jaw member ends 27¢ and 27d of clamp 27 pref-
erably along a reference or bench line X—X shown in
Fig. T in dot and dash to extend longitudinally of said
pattern piece P, inwardly an edge thereof and as here
shown may be positioned centrally with respect to the
ends thereof.

Starting with carrier 21 first firmly mounted in position
on frame base 22 with pins 214 engaging into a first pair
of openings 24d, as for example, those of the spaced
groups indicated by “1,” “1,” and with said pattern piece
P securely gripped by clamp 27 as described above, mark-
ing Pal is spotted by a point, but preferably by a short
line or lines extending in the direction or directions of
the contour of said pattern piece P, as for example, at a
corner angle at portion P1 of pattern piece P on a sheet
S which ultimately is to form a corresponding pattern
piece Pa of predetermined desired size of a graded pattern
set as will be clear from Fig. I.

Carrier 21 with pattern piece P is then moved as a unit
to a second firmly mounted position on frame member
22 with pins 21a shifted to engage into another pair of
openings 24d, namely, those indicated by “2,” “2,” the
latter also being spaced apart equal to the spacing of pins
21a, marked “1,” “1” and short angle line markings Pa2
are spotted, that is, drawn on sheet S to extend along the
contour at the top corner region portion P2 of the said
pattern piece P.

The spacing of openings 24d designated “2,” “2” from
those designated “1,” “I1” may be made to correspond to
the predetermined grade size proportioning of the re-
gional area portions of said pattern pieces, such as along
a bottom bench line B—B shown in Fig. I passing through
corner P1 and P2 for locating markings Pal and Pa2,
respectively, on sheet S when carrier 21 is successively
positioned with pins 21a engaged in openings 24d desig-
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nated “1,” “1,” and “2,” “2,” respectively, said line B—B
extending in an angular relation to said longitudinal
bench line X—X. A knee bench line H—H passing
through the knee region portion P3 locates marking Pa3
on sheet S when carrier 21 is positioned with pins 21a
engaged in openings 24d, designated “3,” “3” and a waist
bench line W—W passing through angle corners P4 and
P5 correspondingly locates markings Pa4 and Pa5, re-
spectively, on sheet S when carrier 21 is successively
positioned with pins 21a engaged in openings 24d, indi-
cated at “4,” “4,” and “S,” “5,” respectively. Likewise a
crotch bench line C—C passing through crotch region
portion P6 locates marking Pa6 on sheet S when carrier
21 is positioned with pins 21a engaged in openings 244,
designated “6,” “6.”

The directional movements or shift distances of the
carrier 21 with the pattern piece P on frame base 22,
as from openings 24d, designated “1,” “1” to those desig-
nated “2,” “2,” and from the latter to those markings
designated “3,” “3,” and thereafter, are thus in each in-
stance predetermined by differences desired in size grad-
ing being produced on sheet S. Therefore if the master
pattern piece P is part of a set for manufacturing a front
panel of slacks size 14 and an up graded size 16 is to
be produced with panel piece Pa, the increase dimen-
sional size requirements, namely, said shift distance will
be selected to correspond to the predetermined propor-
tional size requirement.

Abrupt change, that is, deviation of direction of the
contour portion of said pattern piece P, either as an
angular or rounded crest or trough therein may also be
used to determine the number of openings 244 and their
relative spacing, as for example, when size grading with
master pattern pieces have arm holes contour portions
such as shown in Fig. IX. Between said pattern con-
tour portions where there is no abrupt change corre-
sponding to successively designated opening 24d, such
directional changes will hereinafter be referred to as being
“substantially straight” lines. Thus sheet S may have
traced thereon, spot or line mark Pa3 at the intersection
with knee bench line H—H corresponding to the por-
tion of the rounded crest P3 of the comtour of pattern
piece P when the carrier 21 is mounted with pins 21a
engaging in openings 24d designated “3,” “3,” and spot
or corner lines marked Pa4 and Pa5 at the intersection
of waist bench line W—W corresponding to the corner
region P4 or P5, respectively, of pattern piece P after
carrier 21 has been successively shifted to engage pins
21a in openings 24d designated “4,” “4,” and “5,” “5,”
respectively. Similarly spot or line marking Pa6 may be
made on sheet S at the junction of rounded trough por-
tions P6 of pattern piece P. Thus said spot markings
are made after each successive sift mounting movement
of the carrier 21 and pattern piece P with pairs of pins
21a engagingly fitted in openings 24d designated “1,” “1”;
“2’5, “2”; “3’” u3”;-“4’” “41); 555’” “5”; and “6,” “6,” re-
spectively, to determine outline developing markings Pal,
Pa2, Pa3, Pad, Pa5 and Pa6 on sheet S.

After said markings Pal to Pa6 have been spotted on
sheet S, they may be connected successively by said
“straight lines” for outlining a development on sheet S
to produce when cut out the desired graded size pattern
piece Pa ready for use with other pieces of the set
developed and cut out in the manufacture of garments
of predetermined proportions corresponding to the de-
veloped size graded pattern pieces of the last mentioned
set, as is clear from Figs. I and Ia.

To facilitate joining up the successive markings Pal
to Pa6 to develop in outline said pattern piece Pa as
described above, the corresponding contour portion of
the master pattern, slightly extended to reach from mark
to mark, may be used as a ruler tracing means. To that
end the master pattern piece P is removed from carrier 21
and superimposed on sheet S after markings Pal to Pa6
have been spotted théreon. The various portions be-

I _
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‘tween:successive markingsPal:toiPa6ate;then:line con-
nected  by-matching -the..corresponding ;contours.; of: por-
tions of pattern piece P to guide in .development of out-
lining said pattern piece P, as shown inFig. 1a.

Since each garment, such.as.slacks, has two or more
master paftern pieces each, other,pattern pieces required
to;form. the .complete predetermined.size graded. pattern
‘st with pattern piece Pa may. be. produced in-the san
‘manner- as, described above by Tepl pattern 3
.gripped;in; position to carrier 21 by, 1] by ano
master pattern piece, such as a rear side panel, and a
corresponding graded sized pattern piece spotted, and
traced for developing in outline thereof, on another blank
area of sheet material S, and then cut out in the same
manner as described above for producing each size
graded pattern piece required.

Each size graded pattern piece of the set may if desired
be made from a different control plate 24. However
the same control plate 24 may also be made to serve for
producing a plurality of pattern pieces, as for example,
two independent grouped pairs of openings 244 may be
provided for, namely, said pattern piece Pa and another
pattern piece PPe which may be for a front panel of
a sleeveless jacket to be part of a garment associated
with the slacks requiring size graded pattern piece Pa,
as is clear from Figs. I and IX.

For size graded pattern pieces Pa, as described above
and from the drawing, only six numbered grouped pairs
of openings 24d on control plate 21 are required, pattern
piece PPag as here shown requires a different numbered
grouped pair of openings 24d, namely, “1,” “1”; “2.” “27
5‘3’” (13”; 554,” ‘54”; us’” (:5”; “6,” “6”; “7,71 517,9; and “8,”
“8,” due to the arm-hole shaping, and additional control
plates 24 being furnished as part of apparatus 20 as re-
quired by the number of master pattern pieces in each set.

Control plate 24 may be of suitable machine or molded
construction, and when molded may be of colored or clear
resinous plastic material which can have impressed thereon
directions or diagrams as at D and said indicia enumer-
ated in a clear legible manner.

With above apparatus 20 the making of only a one
up-graded size pattern piece set has been described, as
exemplified, by up-size grading from size 14 to size 16 in
producing pattern picces Pa from master pattern piece P.

To make pattern pieces for other sizes, as for example,
a size 18, said pattern piece Pa, namely that produced
for size 16, is utilized as the master pattern piece instead
of said pattern piece P and same control plate 24 may
be used with openings 24d spaced and arranged in pre-
determined relation for enabling the workman to draw
in outline development and cut out the ‘required . size
graded pattern piece for size 18 by repeating the same
steps of procedure as described above for making pattern
piece Pa with master pattern piece P.

By utilizing other control plates 24 master pattern
piece P may be up or down grading in full or in-between-
sizes as well as for making combination sized patterns,
such as for the production of a 16 size hip measurement
with a 14 size waist line measurement garment.

Figs. V and VII show a modified form of control plate
44 which is like control plate 24 in shape and size, and
may be formed with end under-cut portions 44b and an-
choring holes 444. In addition control plate 44 is pro-
vided with a grooved track 44e interconnecting succes-
sive openings 44d, that is, from those marked with nu-
meral “1” to those successively marked to numerals
“6.” This modification of control plate 44 may -be in-
stalled in place of control plate 24 above described for
apparatus 20 and facilitates shifting carrier 24 in laying
out each graded sized pattern piece Pa since pin ends
21g may be directly guided in track 44e for successive-
ly entering into said openings 44d.

Another modification of control plate 54 embodying
the invention is shown in Figs. VI and VIII. This con-
trol plate 54 is likewise shaped and sized like control

ps 27 by, another 1
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ostituted ; therefor, - sdid -control
h unde ut-end. portions 545

+of  steel, iron 0
6 .82;54

t, the succes-

n he succ
slideway - 54e

of a,

ed that pins 21a used with con-
trol plates 44 or 54 may if desired be formed in the
well understood manner to interlock in grooved track
4de or slideway 54e, respectively, to prevent dismount-
ing of carrier 21 from frame base 22 except for provid-
ing the necessary limited movement therebetween to op-
erate as above described.

Whereas apparatus 20 fitted with either control plate
24 or 44 requires the carrier 21 to be . lifted free from
control plate 24, or partially lifted from seated position
with respect to control plate 44 to clear openings 44d
in track groove 44e, control plate 54 may be made with
a through slotted slideway 54e and the carrier 21 may
be moved by sliding without lifting successively for
spot tracing for forming graded size pattern piece Pa
in the manner above described.

It will thus be seen that there is provided an appara-
tus of the character described whereby the several ob-
jects of this invention are achieved and which is well
adapted to meet the conditions of practical use.

As various possible embodiments might be made of
the above invention, and as various changes might be
made in the embodiments above set forth, it is to be un-
derstood that all matter herein set forth or shown in the
accompanying drawings is to be interpreted as illustra-
tive and not in a limiting sense.

Having thus described my invention, I claim as new
and desire to secure by Letters Patent:

1. A pattern size grading apparatus comprising a
frame base, a carrier mounted for selective positioning
with respect to said base having a portion for releasably
securing a master pattern piece to move therewith be-
yond said frame base, said master pattern piece having
a series of designated points arranged at spaced dis-
tances around the periphery thereof in sufficient num-
ber to define the contour of the pattern when connected
by substantially straight lines, and a series of predeter-
mined carrier positioning indicia carried by a portion
of the frame base, each of said indicia corresponding
to one of said designated points on the master pattern
piece whereby the carrier is aligned successively with
each index to determine the position of the designated
points defining the contour of the next size pattern.

2. The pattern size grading apparatus defined in claim
1 in which the portion of said frame base carrying said
indicia is of demountable construction for interchang-
ing with other portions having indicia corresponding to
other master pattern pieces.

3. The pattern size grading apparatus defined in claim
1 in which said portion of the frame base carrying the
indicia is a demountable control plate, said plate hav-
ing openings serving as said indicia, and pin means car-
ried by said carrier for engaging in each of said plate
openings to effectuate said alignment thereof.

4. The pattern size grading apparatus defined in claim
1 in which said portion of the frame base carrying the
indicia is a demountable control plate, said plate having
openings serving as said indicia, pin means carried by
said carrier for engaging in each of said plate openings
to effectuate said alignment thereof and additional con-
trol plates each having indicia corresponding to other
master pattern pieces for forming a complete pattern
set.

5. The pattern size grading apparatus defined in claim

‘;6;’;
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‘1 in which said series -of predetermined carrier position- for. guiding said pin riding therein from opening to open-
“ing indicia are formed ‘as spaced apart openings, and ing when moving the carrier with respect to said base.
pin means carried by said carrier for engaging in each References Cited in the file of this patent

of said -openings to effectuate said alignment thereof.
6. The pattern ‘size grading apparatus defined in claim 5 = UNITED STATES PATENTS

"1 in which said series of.predetermined carrier position- 1,635,300 Abrams et al. _ o July 12, 1927
ing indicia are formed as spaced apart openings, pin ' 2,569,265~ Sudhoff _eeeoeeooer- Sept. 25, 1951
means carried by ‘said carrier for engaging in each of - 2,589,105 Maiocchi v oo Mar. 11, 1952
"said openings to’ effectuate said alignment thereof, and __ 2,689,402°  Breitbart —.—eeo—-- e Sept. 21, 1954
a grooved track extending to interconnect said openings 107 2,711,588 INram ——eocmmommmeme June 28, 1955
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