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57 ABSTRACT 

A method and apparatus for manufacturing garments 
in a continuous and automatic manner from strip ma 
terial cut to provide profiled blanks. The method com 
prising the steps of traversing a blank on a first con 
veyor through a number of work stations to provide a 
semi-finished garment and then mechanically transfer 
ring it to a second conveyor for traverse through gar 
ment finishing stations. 

20 Claims, 31 Drawing Figures 
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METHOD AND APPARATUS FOR 
MANUFACTURING ARTICLES OF CLOTHING 
This invention has been devised to provide a method 

and apparatus for the automatic manufacture of gar 
ments from fabrics, including non-woven fabrics and it 
has particular application in the manufacture of gar 
ments from sheet material e.g. disposable briefs. To 
date these have been manufactured by conventional 
sewing techniques and consequently the price at which 
they could be economically sold has proved to be high. 
For this reason such garments have not met with wide 
spread consumer acceptance. It is an object of the pres 
ent invention to provide a method and apparatus for 
the manufacture of disposable briefs from non-woven 
fabric, at a rate of at least one dozen per minute, 
thereby enabling such garments to be sold at a more at 
tractive price. 
According to the invention the method for the manu 

facture of disposable briefs from non-woven fabrics 
comprises the steps of successively feeding single sheet 
blanks from a roll of blanks pre-cut to provide for leg 
and waist openings in a finished brief onto garment 
forming board equally spaced along an intermittently 
moving first endless conveyor which traverses the 
forming boards successively through a plurality of gar 
ment forming stations where each blank is: 

a. folded about its forming board and releasably se 
cured thereto in folded position; 

b. has edge portions thereof aligned and permanently 
secured together to form the side seams of the fin 
ished garment thereby defining said leg and waist 
openings; 

c. has at least one gusset portion thereof located in 
overlying relationship with the crutch portion of 
the garment and temporarily secured in position; 

d. is encircled by an elasticised band adjacent the 
waist opening of the garment, the waist portion of 
the garment then being temporarily secured to the 
elasticised band, 

to provide a semi-finished garment; transferring each 
semi-finished garment from its associated forming 
board on the first conveyor to one of a plurality of body 
forms equally spaced along an intermittently moving 
second endless conveyor the movement of which is syn 
chronized with said first conveyor and traversing said 
body forms successively through a plurality of garment 
finishing stations where the elasticised waist band is 
permanently secured in position and said leg openings 
are trimmed and edged thus securing the gusset in posi 
tion. 
The apparatus for carrying out the method comprises 

a first endless intermittently moving conveyor having a 
plurality of individually movable garment forming 
boards equally spaced therealong, releasable garment 
blank gripping means on each forming board to grip 
and hold a garment blank thereon in an initial unfolded 
condition and subsequently a folded position after the 
operation of blank folding means, means to align side 
edge portions of each blank, means to secure said edge 
portions together to form the side seams of the finished 
garment thereby defining said waist and leg openings, 
means to position and temporarily locate a gusset flat 
on the crutch of the garment, means to position an elas 
ticised band adjacent the waist opening of the garment 
and means to temporarily secure the waist portion of 
said garment to said band thereby completing the for 
mation of a semi-finished garment; a second endless in 
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2 
termittently moving conveyor having a plurality of indi 
vidual movable body forms equally spaced therealong, 
synchronized drive means for the first and second con 
veyors, means positioned in the path of said second 
conveyor to secure the waist band permanently in posi 
tion and further means positioned in the path of travel 
of said second conveyor to hem the leg openings and 
secure the gusset in position on said garment. Suitable 
feed means is provided to introduce the blanks into the 
first conveyor. 
A more detailed production sequence is as follows: 

1. A strip of fabric profiled to a repeating pattern is fed 
from a continuously rotating roller through a slack 
take-up mechanism to the fabrication machine. This 
machine has a number of garment forming boards 
mounted on an endless conveyor which is intermit 
tently advanced to transport the forming boards 
through the various manufacturing stations where man 
ufacturing operations are carried out to form a semi 
finished article, in the manner hereinafter set forth. 
2. Prior to the strip entering the fabrication machine it 
is partially severed at positions along its length by a 
transverse series of slits through the strip to provide a 
chain of shaped blanks. 
3. The free end of the first blank of the strip is releas 
ably secured by grippers mounted on a forming board 
at the loading station. As the forming board is moved 
away from the loading station by the conveyor the 
blank is drawn onto it and also onto the next following 
forming board as it enters the loading station in succes 
sion. The slits between the blanks are aligned with the 
grippers on the said next following forming board at the 
loading station and the leading end of the second blank 
is then moved under the grippers by tensioning means. 
The tensioning operation and the securing of the sec 
ond blank takes place with the conveyor and the strip 
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feed rollers stopped. When the grippers of such form 
ing board have secured the second blank, severing 
means complete the severance of the first blank from 
the second. The blank securing tensioning and severing 
operations are repeated for each forming board as the 
strip is drawn into the machine at the loading station. 
4. The loaded forming board is then advanced through 
a turn over station where it is rotated through an angle 
of approximately 180 and the blank is smoothed and 
positioned on the reverse side of forming board where 
the trailing edge of the blank is releasably secured by 
further grippers positioned on that side of the forming 
board. The upper and lower sides edges of the blank 
hang loosely by the sides of the forming board. 
5. As the leading forming board is advanced to a seam 
ing station the upper and lower sides of the blank are 
positioned in an overlapping relationship so as to 
project outwardly and centrally with respect to the 
sides of the forming board. These overlapping sides are 
then permanently secured together by movable seam 
ing devices thereby forming the side seams of the gar 
ment. 
6. The leading forming board is then advanced to a gus 
set positioning station where the gusset flap which 
forms part of the blank is moved into overlying position 
with the crutch of the garment by positioning and 
smoothing means which locate the gusset over a pre 
pared area of the crutch, e.g. pre-glued. The purpose 
of the glue is to retain the gusset in position until it is 
finally secured by a subsequent finishing operation. 
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7. The leading forming board is then advanced to a 
waist banding station where a preformed loop of elastic 
is deposited around the forming board over the blank. 
8. At the next station the loop of elastic is temporarily 
secured in position. 
9. The second conveyor of the conveying means has a 
number of evenly spaced hollow garment finishing 
body forms mounted thereon. These body forms have 
waist and leg openings. Each first conveyor forming 
board sequentially lines up with a second conveyor 
body form at a change over station where, during a 
pause in the travel of both conveyors a transfer mecha 
nism transfers the semi-finished garment from the first 
conveyor to the second conveyor and positions it with 
respect to waist and leg openings in the aligned body 
form. 
10. The leading body form is advanced to a waist finish 
ing station where the body form pauses and a finishing 
head, for example carrying sewing machines, perma 
nently secures the loop of elastic in position due to rela 
tive movement between the body form and finishing 
head. 
11. The leading body form is then advanced to a leg fin 
ishing station after being rotated through approxi 
mately 180° to position the body form leg openings ad 
jacent to two angularly disposed seaming machines 
which simultaneously trim surplus material from 
around the leg openings in the garment and may apply 
in a finishing operation an elasticised edge finish to the 
garment around the leg openings and at the same time 
the gusset which terminates at the leg openings is se 
cured in position. 
12. The leading body form is then moved to a stripping 
station where the finished garment is removed prior to 
inspection and packing. 
The invention in a presently preferred form is de 

scribed with reference to the accompanying drawings 
in which: 
FIG. is a schematic flow-chart type representation 

of the overall machine operation. 
FIG. 2 illustrates (in perspective) part of a strip of 

blanks. 
FIG. 3 is a view of the apparatus for slitting the strips 

from a web of fabric. 
FIG. 3a is a sectional view of the apparatus of FIG. 

3 on section line 3-3. 
FIG. 4 is a perspective view of the apparatus for 

forming tear tabs in a strip. 
FIG. 5 is a perspective view of the mechanism for 

producing intermittent conveyor drive. 
FIG. 6 is a perspective view of a forming board. 
FIG. 7 is a perspective view of tear tab severing appa 

ratus. 
FIG. 8 is a perspective view of forming board turn 

over mechanism. 
FIG. 9 is a perspective view of a blank smoothing de 

WC. 

FIG. 10 is a perspective view of garment side sewing 
mechanism. 
FIG. 10a is a perspective view of the bottom mount 

ing means for the mechanism of FIG. 10. 
FIG. 11 is a perspective view of the gusset tear tab 

cutting and gusset folding and glueing mechanisms. 
FIG. 12 is a perspective view of a loop forming mech 

anism for producing elastic waist loops. 
FIG. 13 is a perspective view of the drive of FIG. 12. 
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4 
FIG. 14 is an enlarged fragmentary view of part of the 

drive of FIG. 13. 
FIG. 15 is a fragmentary view of part of the mecha 

nism of FIG. 12 at the commencement of an operating 
cycle. 
FIG. 16 is a view similar to FIG. 15 after part of an 

operating cycle. 
FIG. 17 is a view similar to FIG. 16 at the later stage 

in the operating cycle. 
FIG. 18 is a view similar to FIG. 16 at a still later 

stage in the operating cycle. 
FIG. 19 is a view similar to FIG. 18 where a loop is 

being removed after completion. 
FIG. 20 is a perspective view of apparatus for tempo 

rarily securing a loop to a semi-finished garment. 
FIG. 21 is a perspective view of the mechanism for 

transferring a semi-finished garment from one con 
veyor to the other. 
FIG.22 is a perspective front view of the waist sewing 

mechanism. 
FIG. 23 is a perspective side view of the mechanism 

of FIG. 22. 
FIG. 24 is a view of the drive for the mechanism of 

FIG. 22. 
FIG.25 is an enlarged perspective view of part of the 

rear of the waist sewing mechanism. 
FIG. 26 is a side view of the leg opening sewing 

mechanism. 
FIG. 27 is an enlarged view of FIG. 26. 
FIG. 28 is an end view of the FIG.26 mechanism and 
FIG. 29 is a perspective view of the mechanism for 

removing a finished garment from the machine. 
The general functioning of the machine can be seen 

in FIG. 1 which is a flow-chart type representation of 
the various machine components and their functions. 
The legend for the code numbers is as follows: 
1. Bulk supply of fabric. 
2. Fabric tensioning. 

. Register mark printing. 
Longitudinal slitting of web into three strips. 
Draw rollers to fed web through cutting unit. 

. Rewinding of strips into rolls. 
Bulk strip supply for machine. 
Slack take-up and strip tensioning. 

. Side alignment sensing means. 
10. Slitting strip to form tear tabs. 
11. Gripping the leading edge of each blank after posi 
tioning lengthwise, and separating the first and second 
blank. 
12. Forming board turnover with initial smoothing of 
blank. 
13. Blank completely smoothed and gripped at trailing 
edge. 
14. Side seams formed. 
15. Gusset tear tabs severed and gusset temporarily se 
cured in place. 
16. Elastic loop for waist made and fitted. 
17. Elastic waist loop temporarily secured in position. 
18. Transfer of semi-finished garment from Conveyor 
1 to Conveyor 2. 
19. Body form positioned for waist sewing. 
20. Waist sewing performed. 
21. Body form position for leg sewing. 
22. Leg sewing performed. 
23. Finished garment stripped from body form. 
Steps 1 to 6 of FIG. 1 represent the initial preparation 

of material to be used in the machine of this invention. 
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Fabric from a jumbo or bulk roll of fabric web of the 
non-woven type indicated is fed over "dancing' rol 
lers 2 of known type which maintain a tension on the 
fabric web. The fabric web then passes through a sim 
ple printing station 3 where it is printed with registra 
tion marks to facilitate the accurate side alignment of 
the web at a later stage in the fabrication sections of the 
machine. The printed fabric web is then passed through 
a profiling station 4 where it is slit into three strips the 
profile of which can be seen from FIG. 2. The mecha 
nism for slitting the web into strips is illustrated in 
FGS. 3 and 3a, and will be described later. 
At 5 there is a bank of feed rollers which engage the 

strips and draw the web from the bulk roll and through 
stations 2, 3 and 4. 
After leaving the feed rollers 5 the strips are individu 

ally rolled into three reels 6. The reels 6 of profiled and 
printed fabric are then mounted one at a time in posi 
tion at the feed end of the fabrication machine at sta 
tion 7. The fabric strip passes through several devices 
before fabrication commences on the first conveyor 
which moves intermittently in the direction of the ar 
row. The feeding of the fabric strip is achieved by one 
end of the strip being gripped on a forming board which 
is one of a plurality mounted on the conveyor 7, this en 
gagement will be described later. The devices through 
which the fabric strip is drawn prior to fabrication are 
firstly a strip storing device 8 which will store strip, un 
wound continuously from the reel 6, during a stationary 
condition of the conveyor 7 so as to provide a store of 
strip for immediate feeding to the conveyor at its next 
forward movement. This storing device 8 is of known 
dancing roller type as illustrated. 
Subsequent to this station the strip passes through a 

side aligning device 9 of any known type which will 
"read' the side alignment print marks and make side 
adjustments of the reel 6 to ensure centralised strip 
feeding into the conveyor. 
After alignment the strip passes through a cutting de 

vice (see FIG. 4) which laterally partially severs con 
secutive blanks and a gusset on each blank. 
For convenience in the following detailed description 

prefix numbers or letters will be used, unless otherwise 
stated the prefix number indicates the drawing in which 
the item is to be best seen. 
FGS. 3 and 3a illustrate the web slitter. The slitter 

comprises a support table 3/1 over which the web to be 
slit is drawn by the feed rollers referred to previously. 
A cam bearing cylinder 3/2 is mounted on the table and 
the cams 3/3 thereon engage follower assemblies 3/4. 
Each follower assembly comprises four rollers 3/5 se 
cured to the work head 3/6 of a conventional dual 
bladed nibbling machine indicated 3/7. Each machine 
3/7 is rotatably supported in a slide member 3/8 
mounted on a pair of rails 3/9 fixed to the table 3/1. 
Slide members 378 slide from side to side on rails 3/9 

and the nibbling machines 3/7 rotate in the slide men 
bers 3/8 as the follower assemblies track around the 
cams 3/3. The result is a smooth edge of the cuts made 
by the nibbling machine along the web to split it into 
three strips. 
As a result of the slitting operation there is provided 

three strips of material having the profile shown in FIG. 
2. The short broken lines represent the outline of a fin 
ished garment if it were to be unfolded. 
From F.G. 4 it will be seen that the device for form 

ing tear tabs in each blank comprises an assembly of 
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6 
knives indicated generally 4/1 which are movable 
transversely across part of the strip and can be raised 
and lowered. More particularly there is provided an 
arm 4/2 pivotally mounted as at 4/3 and controlled as 
to movement by an air cylinder 4/4. Longitudinally 
mounted on the arm 4/2 is a cylinder 4/5 which is con 
nected to a bar 4/6 mounted in guide rollers 4/7 and 
carrying the knife assembly. By operation of the cylin 
ders 4/4 and 4/5 the knife assembly can be raised and 
lowered and advanced and retracted respectively. The 
knife assembly is mounted over a cork cutting pad 4/8. 
A gang of three bars 4/9, 4/10 and 4/1 l are mounted 
on the bar 4/6. Mounted on each bar is a plurality of 
spring loaded blade carriers 4/12 each blade carrier is 
pivoted at one end to a support 4/13 and has a blade 
4/14 mounted thereon. The free ends of the blade car 
riers 4/12 can be raised and lowered by adjusting 
screws 4/15 and the blades 4/14 are held in lowered po 
sition by compression springs 4/16. Referring now the 
blanks shown in FIG.2. It will be seen that operation of 
the blade assembly provides cuts which form four tear 
tabs 2/1 whereby the leading blank is held connected 
to the next blank in the strip of blanks, and tear tabs 2/2 
which secure a gusset flap 2/3 in position until such 
time as they are severed and the gusset flap 2/3 is glued 
in position over the crutch portion of the garment. 
Conveniently during the tear tab forming operation the 
strip is held down by an air operated foot 4/17. By 
means of a simple co-ordination of air valves and cams 
the knife assembly is maintained in an elevated position 
during the forward movement of the strip as the con 
veyor advances. During the sequential pause of the 
conveyor the knife assembly, which is in its extended 
position, is lowered onto the fabric and retracted to 
make the slits which leave the tear tabs. Subsequently 
the knife assembly is raised and again moved to the ex 
tended position ready for the next operation. The cams 
referred to are conveniently driven by shaft 5/1 for the 
primary conveyor which, through a geneva action 
shown in FEG. 5, intermittently advances the primary 
conveyor. 
From F.G. 5 it will be seen that the main drive shaft 

5/1 carries a Geneva drive member 5/2 which engages 
the Geneva driven member 5/3 and turns it and the 
shafts 5/4 fixed thereto through 90°. The gears 5/5 cou 
ple the conveyor drive shaft 5/6 and sprocket 5/7 to the 
drive shaft 5/1. Thus for every rotation of shaft 5/1 
there is a partial advance of the conveyor chain in the 
direction of the arrow. 
A handwheel 5/9 is shown on the shaft 5/1, this is for 

use in setting up the machine. The shaft 5/1 is driven 
by a motor-gearbox combination, not shown. 

in order that the invention may be thoroughly under 
stood beyond this point it is necessary to describe the 
forming boards mounted on the primary conveyor. A 
forming board is best seen in FIG. 6 and is generally in 
dicated 6/1. The forming board will be seen to con 
prise a hollow wedge shaped member indicated at 6/2. 
Internally of the member 6/2 there is arranged two 
shafts each having fixed to it three grippers 673. Three 
grippers extend through openings 614 in each of the 
sides of the board so as to be openable and closable to 
grip or release a blank fed under the grippers 6/3 in the 
manner to be explained. The grippers are spring biased 
to closed position. Non-inventive linkage connects the 
gripper shafts respectively to levers 6/5 and 6/6. Each 
lever has a roller 6/7 thereon adapted to be engaged by 
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cam means so that by operation of the lever 675 the top 
grippers 673 will open and close and by operation of the 
levers 6/6 the bottom grippers 6/3 can be opened and 
closed. A shaft 6/8 projects from the hollow end of the 
forming board and there is an arm carrying a dog 6/9 
fixed to the shaft 6/8. The shaft 6/8 working through 
non-inventive cam means causes wings 6/10 on the 
edges of the forming board to open and close angularly. 
The purpose of the wings 6/10 is to stretch the waist 
portion of a semi-finished garment on the forming 
board whilst subsequent operations are performed 
thereon in a manner to be described later. Each form 
ing board is supported on arms 6/l 1 by means of shafts 
6/12 engaged in driving chains 6713 of the primary con 
veyor. Fixed to the shaft 6/12 (at the left hand side) 
there is an arm 6/14 with a roller 6/15 in engagement 
with cam means 6/16. Turnover means (to be de 
scribed) is adapted to engage the arms 6/14 and turn 
the forming board from a blunt end leading to a sharp 
end leading condition. 
The arrangement between the roller 6/15 and its cam 

means 6/16 is such that upper most surface of the form 
ing board, irrespective of whether the sharp or blunt 
end of the forming board is the advancing end, will be 
maintained substantially horizontal. The forming board 
also has lateral and longitudinal grooves therein indi 
cated 6/16 respectively. These grooves permit the 
operation of garment transfer mechanisms, to be de 
scribed later. In the upper surface of the forming board, 
as shown in F.G. 6 there are raised blades 6/17 which 
co-coperate with pressure rollers in a fabrication step 
to severe the tear tabs 2/1 formed previously. 
At the station illustrated in FIG. 7 there is provided 

a mechanism which comprises a support bar 7/1, pivot 
ally connected by links 7/2 to an overhead support 7/3. 
The bar 7/1 is oscilatable by means of a cylinder 7/4. 
Mounted on the bar 7/1 are four arms 7/5 the upper 
ends of which are connected by springs 7/6 to pegs 7/7 
on the bar 7/1. Each arm 7/5 carried at its lower end 
a pressure roller 7/8. As the cylinder 7/4 extends the 
bar 7/1 is oscillated to the right and the rollers 7/8 are 
lifted above the forming board allowing it to pass 
freely. The leading end of the first blank is held by the 
grippers 6/3 of forming board 6/1a. The trailing end of 
the first blank and the beginning of the second blank, 
connected together by the tear tabs 2/1 as previously 
described, are supported on the second forming board 
6/1b. At this stage, due to the length of each blank 
being greater than the pitch of the forming boards the 
cuts separating the tear tabs 2/1 lie just in front of the 
grippers 6/3 of the second forming board 6/1b. In order 
to advanve the cuts towards the grippers 6/3 to place 
the leading edge of the second blank under the grip 
pers, which have been opened by suitable means oper 
ating through lever 6/5, a bar 7/9 is provided. The bar 
7/9 is U-shaped and connected to a partly rotatable 
shaft mounted on the rear of the support 7/3. The shaft 
for the bar 719 has an arm 7/10 fixed to it which is 
raised and lowered by means of cylinder 7/11 thereby 
to raise and lower the base of the U-bar 7/9. In the 
blank advancing position the base of the U-bar 719, line 
the bar 7/1, is in the raised position. With the conveyor 
stopped the cylinder 7/11 lowers the base of the U-bar 
7/9 to create a deflection in the first blank at the crutch 
position indicated generally as 7/12, by doing this the 
cuts separating the tear tabs between the first and sec 
ond blank are drawn forward and the leading edge of 
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8 
the second blank is introduced under the grippers 6/3 
of the second forming board. Subsequent to this inser 
tion the grippers are closed by rotation of the gripper 
control member 6/5. The tabs are now severed by low 
ering the bar 7/1, by means of cylinder 7/4, so that the 
rollers 7/8 are drawn over the tabs 2/1 which rest on 
the blades 6/17 mounted in and projecting upwardly 
from the forming board. The bar 7/1 has an arcuate 
travel and pressure between rollers 7/8 and blades 6/17 
tensions the springs 7/6 thereby causing cutting pres 
sure to be exerted between the rollers 7/8 and the 
blades 6/17. 
Subsequent to the severance of the tabs 2/1 the cylin 

ders 7/4 and 7/11 are extended to raise the bar 7/1 and 
the bar 719 respectively to permit the conveyor to ad 
vance by the operation of the Geneva action shown in 
FIG. 5. It will be appreciated that substantially all the 
controls for the air equipment can be by cams and air 
valves. The cams being conveniently driven by shaft 
5/1 which is continually rotating and imparts intermit 
tent drive to the conveyor by the Geneva action. As the 
conveyor advances the first forming board 6/1a, 
carrying a now severed blank gripped at one end, is 
turned over by means of the arm 6/14 which engages 
in a turnover mechanism, see FIG. 8. The turnover 
mechanism comprises an air operated piston and cylin 
der combination indicated 8/1 which comprises a pair 
of spaced apart pistons inside a cylinder connected by 
a common piston rod in which teeth are cut to form a 
rack. The rack engages with a pinion coupled to a shaft 
8/2 to which is fixed an arm 8/3 having a plurality of 
pegs 8/4. The arm 8/3 is positioned initially to receive 
between the four pegs 8/4 the arm 6/14 as the conveyor 
advances to a position where the axis of the shaft 6/12 
is aligned with the shaft 8/2, air is then admitted to the 
cylinder 8/1, the pistons move from one end of the cyl 
inder towards the other end causing the arm 8/3 to 
move through approximately 180 carrying with it the 
arm 6/14. This causes the forming board to turn over 
and brings the roller 6/15 into engagement with cam 
means 6/16. An air cylinder of the above type is known 
by the trade mark KUAX. 

Referring now to FIG. 9, the turn over station is posi 
tioned so that in order for the forming board 6/1 to 
reach its turned over condition the sharp end thereof 
(over which the garment crutch is folded) must wipe 
along brush 9/1. It is then advanced to pass under 
brushes 9/2 and 9/3. With the blank lying loosely on the 
now upper most (formly underside) of the forming 
board a blank smoothing operation is performed. 
The brushes 9/2 and 9/3 have stretched the central 

trailing edge of the blank to the position where it can 
be received below the now open grippers 6/3. The grip 
pers 6/3 on the uppermost side of the forming board 
are opened by the engagement of lever 6/6 with suit 
able cam means as the forming board advances. A mov 
able cam extension 9/4 operated by an air cylinder (not 
shown) releases the grippers 6/3, after smoothing of the 
blank, by allowing the roller 6/7 to rise. The grippers 
then grip the trailing edge of the blank. In order to 
smooth out the garment there is provided adjacent the 
brush 9/3 two sweeping brushes 9/4. The sweeping 
brushes are mounted on carriages 9/6 to which racks 
9/7 are fixed. The carriages 9/6 are mounted on angu 
larly disposed rails 9/8 along which they are driven by 
means of a gear 9/10 rotatably mounted on support 
9/11 and a gear 9/10 direct coupled to the shaft of and 
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air operated Kuax cylinder indicated 9/12. The brushes 
9/4 sweep the trailing edge extremities of the blank 
under the grippers 6/3 which when released by the 
movable cam extension 9/4 close under spring pressure 
to secure the trailing end of the blank. 
The blank now secured to the forming board by the 

grippers 673 has its upper and lower side edges extend 
ing beyond the forming board and hanging down 
wardly. 
The next operation is to align the blank edges and to 

sew them together to form side seams for the garment. 
From FIG. 10 it will be seen that the forming board is 
advanced to a position adjacent to blank edge support 
ers indicated 10/1 and 10/2 both mounted on arms 
10/3 so as to be pivotable about support shafts. The 
blades 10/1 and 10/2 are moved in unison by air cylin 
ders (not shown) when the forming board is in the posi 
tion indicated in FIG. 10. The arcuate movement of the 
blades 10/1 and 10/2 sweep the side edges of the gar 
ment together and nip the two overlying garment edge 
portions with a part thereof projecting beyond the nip 
of the blades 10/1 and 10/2. The garment sides are thus 
pressed onto the forming board wings 6/10. This opera 
tion occurs simultaneously on both sides of the con 
veyor however for convenience only one nipping and 
sewing mechanism has been illustrated. 
A sewing machine for example of the type Singer 246 

K3 shown in representative outline and indicated 10/4 
is mounted on a platform pivotally connected to the 
tops of a pair of arms 10/5. The arms 10/5 have at their 
lower ends shafts 0/6 and 1077 which rotate in bear 
ings 10/8 fixed to a platform 10/9. Pivotally mounted 
at 10/10 on frame members 10/11. In and out move 
ment of the sewing machine is effected by means of the 
cam indicated 10/12 fixed to the main drive shaft 5/1. 
The cam 0/12 engages cam rollers 10/13 on an arm 
10/14 fixed to the platform 10/9. The sewing machine 
is in known manner driven by a clutch operated motor 
10/15, the clutch cylinder is actuated at the appropri 
ate time by cam means 10/16 on a shaft driven by the 
main shaft 5/1. The sewing machine drive pulley indi 
cated 10/17 is coupled by means of a bevel gear 10/18 
to a shaft 10/19 which has a threaded portion engage 
able by a split nut assembly indicated generally at 
10/20 and brought together and forced apart by an air 
cylinder 10/21. 
The sewing machine 10/4 can be moved laterally rel 

ative to the conveyor under the influence of cam 10/12 
about shaft 10/10 and it can be moved in the same gen 
eral direction as the conveyor about shafts 10/6 and 
10/7 by engagement of the leadscrew 10/19 by the nuts 
10/20. The sewing machine 10/4 can thus be advanced 
along the line of nip of the plates 10/1 and 10/2 which 
is at an acute angle to the direction of travel of the con 
veyor. At the end of its sewing travel the sewing ma 
chine (in known manner) clips the sewing thread and 
the nuts 10/20 are released by de-activation of the ac 
tuating air cylinder. By this time and shaft 5/5 will have 
been rotated to the position where the sewing machine 
can drop laterally away from the conveyor, due to a 
counter-waiting effect produced by the positioning of 
the various components e.g. the sewing machine motor. 
The sewing machine is moved in the direction opposite 
to the sewing direction by means of an air cylinder (not 
shown). The blades 10/1 and 10/2 are then retracted 
and the forming board can advance to the next station 
where temporary gusset positioning is performed. 
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At the next station the wings 6/10 are expanded by 

rotation of shaft 6/8 through dog 6/9 in any suitable 
manner, for example by an air operated arm. Referring 
now to FIG. it will be seen that at this station there 
is provided a reversable drive cylinder 11/1 of the Kuax 
type previously described having a central drive shaft 
1 1/2 to which is fixed a pinion wheel 1 1/3 in engage 
ment with a rack 1.f4. The rack 1 1/4 has a crosshead 
11/5 on which is mounted a pair of brushes 11/6. The 
rack slides in bearing 1 1/7 and is pivotally mounted so 
that by means of cylinder 11/8 the rack may be raised 
and lowered. Mounted to the underside of a member 
joining the rack bearings is a pair of cylinders 1 1/9 and 
1/10. On the piston rod of the lower cylinder 1/9 is 
a finger 11/11 and on the end of the piston rod in the 
cylinder 11/10 there is a beak 11/12. The beak 11/12 . 
is pivotally mounted to the finger ill/11 so that relative 
movement between the pistons of cylinders 11/9 and 
11/10 will cause the beak 1/12 to move into and out 
of clamping engagement with the finger 1/11. 

In the initial position the brushes 11/6 are extended 
and the finger 11/11 in an elevated position due to the 
inward movement of the piston into the cylinder 11/8. 
This station also includes a glueing assembly compris 
ing a pair of glue reservoirs 11/13 in which there are 
rollers 1114. The reservoirs 1/3 can be moved 
towards and away from each other by means of an air 
cylinder (not shown) operating through linkages indi 
cated generally at 1 1/16. Spaced above the reservoirs 
11/13 is a glue plate 1/17 which can be raised and 
lowered between the reservoirs 11/13, when they are in 
their separated position, by means of an air cylinder 
11/18. Not shown but disposed beneath the finger 
11/11 there is an air jet nozzle for a purpose to be here 
inafter described. Above and straddling the rack 11/4 
is a pair of tear tab cutters 11/19 suspended from the 
piston of an air cylinder 10/20. 

In operation, after a garment blank is fed forward on 
a forming board to a position where the gusset flap is 
located adjacent and under the finger 1/l 1 (this finger 
having been raised during the advancing of the forming 
board and the brushes advanced to the extended posi 
tion) the air jet referred to previously blows a stream 
of air to lift the already severed end part of the gusset 
flap. At this stage the finger 11/11 and the brushes are 
lowered so that the finger 11/11 occupies the position 
formerly occupied by the air lifted end of the gusset. 
The air jet is then stopped and the cutter comprising 
the two blades 11/19 are lowered by the air cylinder 
11/20 to sever the gusset tear tabs. The lowered 
brushes 11/6 are then retracted in the lowered position 
to wipe the gusset flap onto the top of finger 11/11 and 
below beak 11/12. The cylinder 11/8 then raises the 
finger 11/11 and the brushes A/6. At this stage the 
glue rollers 11/13 are brought towards each other by 
means of their operating cylinder thereby depositing 
glue on projections (not shown) on the underface of 
the plate 11/17 and are then separated. The plate 11/17 
is lowered by the cylinder 11/18 to print a plurality of 
glue spots on the garment crutch at the position to be 
covered by the gusset flap. The beak i 1/12 is then 
closed on the finger R/11 by cylinder 1 / 10 to grip the 
gusset flap. The closed beak finger combination is then 
advanced in the raised condition to bring the gusset 
flap to a position above the pre-glued portion of the 
crutch of the garmnet. The cylinder 11/8 then lowers 
the finger 11/11 to superimpose the gusset on the pre 
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glued crutch portion of the garment. The beak 11/12 
is released and the finger 11/11 is retracted in the low 
ered position. The brushes in the lowered position are 
advanced to wipe the gusset flap firmly onto the pre 
glued crutch position. When the brushes complete their 
out stroke the cylinder a 1/8 operates to raise the 
brushes and the mechanism is ready for another cycle. 
Each garment after gusset glueing is advanced on its 

forming board to a waist band fitted station where a 
mechanism shown in FIGS. 12 to 20 is located to manu 
facture and fit a loop of preglued elasticated material 
to the garment. For convenience all reference numbers 
for this particular mechanism will be prefixed A. 
The loop forming apparatus comprises a frame All on 

which is mounted a pair of inter-connected swinging 
arms A2 rotated by an air cylinder (not shown) in non 
inventive manner. The arms A2 are tied together at one 
end by a bar A3 and at their other ends by a rail A4 piv 
otally mounted as at A5 to permit the rail A4 to be 
partly rotated relative to the arms A2. The part rotation 
of the rail A4 is achieved by means of air cylinder A6 
extending between a frame bar A7 and the frame A1. 
Two carriages A8 and A9 are mounted on the rail A4, 
each carriage incorporates a rack extension A10. The 
two rack extensions are engaged by a rotatable pinion 
A11 dirven by a shaft A12 through universals A13 from 
an air cylinder A14 (of known Kuax type) having two 
pistons joined by a piston rod with a rack cut therein, 
the rack being in dirving engagement with a gear, the 
gear is direct coupled to the shaft A12. From each car 
riage A8 and A9 there is a downwardly extending bar 
A15, each bar A15 has two parallel fingers A16. It will 
thus be seen that by rotation of shaft A12 the two car 
riages A8 and A9 can be brought together or separated 
also that by operation of air cylinder A6 the four fin 
gers A16 can be moved in unison through an arc. 
The remainder of the loop forming machine com 

prises a main support frame A17. Transversely 
mounted on the frame AE7 is a number of inter 
connected shafts supported principally in plates A18. 
The shafts are best illustrated in FIG. 3 and FIG. 4 

and comprise a main drive shaft A19 on which there is 
a sprocket A20 whereby a drive can be applied to the 
shaft A9 from an outside source. Also fixed to the 
shaft A9 is the dirving member of a Geneva action 
movement (of known type) indicated generally at A21. 
The driving member A2 of the Geneva action move 
ment engages a driven member A22 of the Geneva ac 
tion movement thereby imparting intermittent motion 
ot the gear A23 coupled thereto. The gear A23 driv 
ingly engages gear A24 which is fixed to a shaft A25 
(see FIG. 14) carrying a work head A26. The ratio of 
the gears A23 and A24 is such that for one quarter rev 
olution of the gear A23 there is a full revolution of the 
gear A24 and thus of the work head A26. The shaft 
A19, the shaft A27 and the shaft A28 are intercon 
nected by gears indicated A29. A30 and a gear (not 
shown) so as to control the operation of cams and le 
vers and other members to be hereinafter described in 
order to fulfil the functions of the various components 
which work in co-operation with the work head A26. 
Attached to the plate A17 there is a mast A31 with 

a standard wire stitcher (sold commercially under the 
trade mark BOSTITCH with a code number 2601 AC) 
vertically mounted thereon. The stitcher is indicated by 
the number A32 and is operated by an air cylinder in 
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2 
known manner. The stitcher air cylinder is controlled 
by cam A.33 on shaft A27 and air control valve A34. 

Elastic A35 is fed from any suitable source through 
a tensioner A36 to the work head A26 where the end 
of the elastic is nipped between the two jaws of the 
beak A37 (See FIG. 15) after the elastic is run through 
a stationary support member A38. The beak A37 has 
a path of travel from a first position to the right of the 
stitcher as shown in FIG. 15 laterally to the left of the 
stitcher A32 to advance the elastic to a position where 
it will be gripped between gripper bar A39 and an anvil 
portion A39a in a cutout in the work head A26. 
The gripper bar A39 is fixed to an arm A40 pivotally 

supported by a stub axle A41 rotatable in a hole in the 
work head A26. The bar A39 is biased to its gripping 
position by a spring A42 housed in a socket in the work 
head A26. The spring A42 engages a stud A43 slidable 
in a slot A44 in the work head A26. The gripper A39 
is raised from its gripping position by the action of a 
cam A45 (on shaft A19) acting on stud A46 on the arm 
A40. This can only occur when the work head A26 is 
at rest as shown in FIG. 16 which illustrates the situa 
tion where the gripper A39 is gripping the end of the 
elastic just released by the beak A37 which has taken 
up its retracted and thus hidden position. The beak 
A37 is mounted on an arm A47 and comprises a first 
part A48 fixed to the arm A47 and a movable part A49 
pivoted as at A50 to the arm A47. The parts A48 and 
A49 are biased into engagement with each other by 
spring A51 housed in arm A47 and separated by the 
movement of rod A52. The rod A52 is slidably 
mounted at the upper and lower ends of the arm A47 
and is moved by cam A53. 
The arm A47 is forked at its lower end and has a 

swivel block A54 mounted by axles A55 in the fork 
limbs. The swivel block A54 has a central opening 
where it is rotatably mounted on shaft A28. The cam 
A53 fixed to the shaft A28 acts as a collar to retain the 
swivel block A54 in place. A cam followr A56 on the 
arm A47 is urged into engagement with a cam A57 on 
the shaft A27 by a spring A58 extending between an 
axle A55 and the frame A27. 
On the arm A47 there is also a cam follower A59 

which is urged into engagement with a face cam A60 
by a spring A6 extending between the arm A47 and 
the frame A7. The cam A60 is fixed to shaft A9. 
The operation of the mechanism just described is as 

follows. One rotation of shaft A19 causes a quarter turn 
of gear A23 which, acting on the gear shafts A25, A27 
and A28 causes rotation of these shafts. Assuming the 
beak A37 is in the position shown in FIG. 15 it will be 
closed, as the rod A52 will be on the low part of cam 
A53 and will be forward because follower A59 will be 
on the raised part of cam A60. The arm A47 will be 
moved to the left as shown in FIG. 16 by the cam and 
roller combination A56-A57 past gripper A39 which 
will be raised by reason of the stud A46 being on the 
lift part of cam A45. The stud A46 will drop onto the 
low part of the cam A45 as shaft A19 rotates and the 
gripper A39 will drop behind the beak A37 to grip the 
elastic held by the beak A37 against the anvil A39a. 
The beak is then opened by continued rotation of shaft 
A28 and the cam A53 acting on the rod A52. The beak 
is retracted as the shaft A9 rotates and the cam fol 
lower A59 drops onto the low part of the cam A60 
under the influence of spring A61. The beak A37 is 
then moved to the right due to the follower A56 drop 
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ping onto the low part of cam A57 and the influence of 
spring A58. The beak A37 will remain in its retracted 
(to the right) position until the cam follower A59 again 
moves onto the raised part of the cam A60, at this time 
the rod A52 is still on the raised part of the cam A53 
therefore the beak A37 is open. As the beak advances 
and closes the work head A26 will complete its single 
revolution thereby forming the circle of elastic and the 
beak A37 is then closed onto the elastic prior to the sta 
pler A32 being operated by stapler air cylinder A31 to 
stitch together the portion of elastic just behind the 
gripper A39 and the elastic overlying that portion. Sub 
sequent to the stapling operation a cutter indicated at 
A62 which is supported on arm A63 and vibrated by 
vibrator A64 is brought into elastic severing position in 
front of the beak by means of the co-operation of cam 
A65 and arm A66 which is pivotally mounted on the 
frame A7 and biased to a rest position by spring A67. 
The performance of the foregoing operations results in 
the manufacture of a stapled loop of elastic with the 
leading end of the supply of elastic firmly gripped in the 
beak ready for a repeat of the loop forming and stapling 
operations. 

During the performance of the loop forming opera 
tion the arms A2 have remained in the position shown 
in FIG. 12 with the bars A15 vertically extended and 
widely spaced apart. This is a preferred position but al 
ternatively the arms A2 could be raised, the bars A15 
could be closely spaced and angled as shown in FIG. 
18. Subsequent to the position of FIG. 18 being 
achieved, either as a primary or secondary position, the 
cylinder A6 is actuated to swing the fingers A6 into 
openings A68 provided in the work head A26. Subse 
quent to the insertion of the fingers A16 in the open 
ings A68 cylinder A14 is actuated to cause the bars 
A15 to be moved apart. In moving apart the finished 
loop adopts the transitional configuration shown in 
FIG. 19. 
The cylinder A6 is again actuated to cause the now 

widely spaced bars A15 to re-adopt the tilt position 
shown in FIG. 18 with the loop of elastic stretched 
around the fingers A16. 
The rail A4 is lowered and straightened by cylinder 

A6 to position the expanded loop of elastic into the 
path of a forming board. The forming board is ad 
vanced into the loop and it is deposited onto the form 
ing board around the semi-finished garment. The fin 
gers AE6 may then be removed by manipulation of the 
arms A2 and the carriages A8 and the bar A4. If neces 
sary, simple temporary retaining means of movable 
type may be used to hold the loop while the fingers A16 
are withdrawn from the loop. 
Subsequent to the elastic loop being fitted to the 

forming boards they are moved into a heat sealing sta 
tion where the elastic loop (which has been preprinted 
with heat reactive glue) is subjected to heat. 
This apparatus is shown in FIG. 20 from which it will 

be seen that there is provided movable upper, lower 
and side heating elements 20/1 movable into and out of 
engagement with the forming board surfaces and wings 
6/10 by cylinders 20/2 supported from frame members 
20/3 
The two conveyors have synchronised drive means 

which successively align a forming board with a body 
form to permit a garment transfer. 

After heat sealing the forming board is moved to the 
transfer station where the semi-finished garment is 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
transferred from the first conveyor to the second con 
veyor. The semi-finished garment is transferred from 
the forming board to the body form by the mechanism 
illustrated in F.G. 2. 
This mechanism comprises four pairs of arms 2,71, 

21/2, 21/3 and 21.f4. The arms are pivotally mounted 
on shafts having parallel axes indicated 21/5, 21/6, 
2117, 21/8. The arms are interconnected at one end by 
a linkage indicated generally 21/9 operated by an air 
cylinder 21/10 whereby the pairs of arms are moved in 
unison together or apart. Two chain drives 2/1 1, 
21/12 extend between the arms of each pair, each 
chain carries a gripper 21/13 operated by an air cylin 
der 21/14. In the interest of clarity only two such grip 
per-cylinder combinations have been illustrated. How 
ever there is one such combination on each of the eight 
chains illustrated. The chains are driven from a com 
mon drive indicated generally at 21/15 which includes 
a Kuax cylinder 21/16 output shaft and gearbox. 21/17. 
The arm pairs 21/3 and 21/4 receive a drive from 

chains 21/18 to gearboxes 21/19 which direct a drive 
by shafts 21/20 to sprockets 21/21 engaging chains 
21/12. A short drive 2/22 extends to drive chains 
2/11. 
A drive from gearbox 21/17 to arm pairs 2/1 and 

21/2 is continued by chains 21/23 to sprockets 21/24 
to drive the chains between the arms 2/1 and 21/2. 
The Kuax cylinder 21/16 is pivotally supported and 

is movable between a first tilted position and a second 
tilted position by an air cylinder 21/25. 
The outline of a forming board and a body form have 

been dotted in to aid description. The forming board 
grooves 6/16 previously identified are essential and 
their purpose will now become clear. 
Assuming the arms 21/1 to 21/4 to be in the outer 

most position the two conveyors work together to align 
a forming board and a body form. The grippers 21/13 
are open and at the forming board end of the chains. 
The cylinder 21/10 is operated and the arms come to 
gether and some of the grippers pass along the lateral 
legs of the forming board grooves and some are posi 
tioned in the spaces between the open forming board 
wings 6/10 and the forming board. By design the grip 
pers are thus below the level of the garment waist. 
The Kuax cylinder 21/16 is now tilted by cylinder 

21/25. This is equivalent to a displacement of the Kuax 
pistons and thus the chains 21/11 and 21/12 are moved. 
This in turn advances the grippers along the longitudi 
nal legs of the forming board grooves and along the 
space between the forming board wings and the form 
ing board to a position where one jaw of each gripper 
is below the waist edge of the garment and the other 
jaw of each gripper is above the waist edge of the gar 
ment. The gripper cylinders 2/14 are now actuated to 
grip the garment. 
Air is admitted to the Kuax cylinder and the chains 

are moved toward the body form. During the chain 
movement the gripped garment is stripped from the 
forming board and deposited on the body form. When 
the garment is positioned on the body form the grippers 
21/13 are released and due to the elasticised waistband 
the garment snaps around the back of the body form 
thereby holding the garment firmly in position. 
The Kuax cylinder 21/16 is reversed in direction and 

tilted by cylinder 2/25 to its original position. The 
arms are opened by cylinder 21/10 and both conveyors 
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are then indexed to align the following forming board 
and body form for another garment transfer. 
Having been transferred to the second conveyor the 

semi-finished garment on the body form is subjected to 
waist and leg finishing. The body form is first conveyed 
through a turn over station as illustrated in FIG. 8 
where the body form is positioned as shown in area 20 
of FIG. 1. The waist finishing is carried out with the 
body form in this position, i.e. with the waist down. The 
waist finishing is carried out by the mechanism shown 
in FGS. 22 to 25. 
For convenience the numbers of the components of 

this mechanism will be prefixed B. 
Each body form is hollow representing the trunk of 

a body, that is from the waist to the thighs. In the waist 
portion of the body form there is an infill member, indi 
cated B2, to which is centrally fixed a mounting plate 
B3 having a central shaft B6a housed in a housing B4. 
Fixed to the lower end of the shaft in the housing B4 
is a drive plate B6. The housing B4 is supported on a 
travelling bar B5. The upper end of the housing B4 is 
notched at B8 to receive a roller B9 supported by a 
bracket B10 on the plate B3. Engagement of the roller 
B9 in the notch B8 locates the body former in a rest po 
sition. Housed within the member B4 is a compression 
spring not shown which urges the plate B6 downwardly 
and the roller into notch B8. 
Notches B12 are diametrically disposed in the plate 

B6 so as to be engageable by a bar B13 on a rotatable 
locating shaft Bi4 forming part of a drive assembly. 
The shaft Bi4 has a pointed end which, when it is 
raised, engages in an opening B16 in the centre of the 
driving plate B6 and the bar B13 enters the notches 
B12. The shaft B14 is rotatably housed in bearings B18 
supported on a frame B19 which can be raised and low 
ered. The frame B19 is supported by arms B20 from a 
stationary frame comprising posts B21 and connecting 
shafts B22 and B23. The frame B19 is raised and low 
ered by cam means driven through a drive assembly. 
The drive assembly also includes a plate B26 on which 
is mounted a drive shaft B27, a bevel gear B28 drives 
another bevel gear B28a fixed to a gear B29. A mating 
gear B29a drives a main gear B30. The gear B30 is 
fixed to a tubular shaft B34. To the underside of the 
gear B30 is fixed a cam B32 which engages a roller B33 
fixed to a support member B24. Thus, as the shaft B27 
is rotated the shaft B34 rotates and so does the cam 
B32 which co-operates with roller B33 to cause the 
frame B19 to rise and fall. The inner shaft B14 extends 
through the shaft B34 and has attached at its lower end 
a replica B35 of the peripheral shape of the body form 
B2. This replica B35 has a section of roler chain B36 
fixed around its periphery. The roller chain B36 is en 
gaged by a sprocket B37 concentrically mounted with 
a sprocket B38 which is driven through a chain B39 
from a sprocket (not shown) on the bottom of a shaft 
B40 mounted rotatably on the plate B26. To the top of 
the shaft B40 are fixed gears the B28a-B29. Sprocket 
B37 is pulled into engagement with the roller chain on 
the replica B35 by spring means (not shown) and will 
drive the peripherally mounted chain B36 at a uniform 
peripheral speed although the angular velocity of the 
inner shaft B14 will vary. Because of the foregoing ar 
rangement the surface speed of the periphery of the 
waist of the body form B is constant and therefore 
when stitching of the garment waist is undertaken the 
stitch length will be uniform. 
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6 
A sewing machine shown in broken outline and indi 

cated generally at B41, is mounted on support frame 
B42 at the top of an arm B43 pivotally connected as at 
B44 to an arm B45 in turn pivotally connected to col 
umns B19. The top end of the arm B43 is laterally sup 
ported by guides B46. The sewing machine may be of 
any suitable type such as for example a Union Special 
43-200F machine. Mounted on the arm B43 there is a 
bracket B47 which supports corresponding ends of two 
cylinders B48 extending between the bracket B47 and 
the lugs B49 on the arms B19. By maintaining an up 
thrust in the cylinders B48 a roller B50 is kept in en 
gagement with a cam B51, fixed to shaft B34, which 
controls the up and down movement of the inter 
connected arms B43 and B45. The sewing machine 
B41 is moved towards and away from the body form B1 
by a cam B52 fixed to the shaft B14 and engaging an 
elongated roller B53. Desirably a spring is used to 
maintain the cam and roller B52-B53 in contact. It fol 
lows therefore that as the shaft B34 rotates the cam 
B51 rotates and the arms B43-B45 move up and down. 
Simultaneously the arm B43 moves in a pivotal action 
about the pivot shaft B44 by the engagement of the 
cam B52 with the roller B53. The shape of the cam B52 
approximates the shape of waist of the body form B1 
and the replica B35. As a result of the foregoing mech 
anisms the sewing machine B41 will move in and out so 
as to maintain the needle and foot thereof in line with 
the periphery of the waist of the body form B. 
A drive is taken to the sewing machine B41 from an 

air cylinder operated clutch motor B54 via toothed 
drive belts B55 and B56 running around pulleys on 
shaft B44. 
A gang of air valves B57, mounted on a bracket B58 

extending between the columns B19, is operated by 
cams adjustably mounted on a plate B59 fixed to the 
shaft B34. 
The cams operate the valves B57 and the valves B57 

control the operation of various cylinders forming part 
of the apparatus. For example the cylinder operating 
the clutch for the sewing machine motor, the thread 
clipper, the edge lifter and feeder which directs the 
portion to be sewn between the presser foot and the 
needle of the sewing machine in known manner. 
Only one sewing machine arrangement has been de 

scribed, it will be appreciated that the time required for 
a waist sewing operation can be reduced by duplicating 
some mechanisms and using two sewing machines each 
to sew half of the waist length. 
The waist band having been sewn the body form is 

again inverted (in like manner as before) and in the 
waist up position the leg openings of the garment are 
finished. The leg openings are finished by two simulta 
neously operating machines. However, for convenience 
only one such machine is illustrated in FIGS. 26 to 28. 
For convenience the numbers of the components of 

this mechanism are prefixed C. 
The machine comprises a main frame on which is 

mounted a movable table C5. Two pairs of arms C6 
connect the table C5 to the frame C4 and on the upper 
surface of the table CS there is secured a drive motor 
C7. Rotatably supported in bearings on the underface 
of the table C5 is the outer of a pair of concentric tubes 
and through the centre of the inner tube there is a shaft 
C8. The shaft C8 is slidably mounted in the inner tube 
and is connected to a cylinder C9 whereby the shaft C8 
may be moved into and out of an aligning socket C10 
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in the body form. Such an arrangement is required to 
accurately position the support C1 in the garment fin 
ishing position. 
The table C5 is moved to and froso as to bring a sew 

ing machine (not shown in the interest of clarity) 
mounted on a carrier indicated generally C11, into 
sewing vicinity with the leg opening of the body form. 
The sewing machine could be a standard Singer sewing 
machine Type No. 246 K43 of the type commonly used 
in the garment industry or a similar machine. 
The inner tube indicated Ci3 in drawing B3 has a 

pulley C14 fixed to it, the pulley C14 drives the sewing 
machine through a belt. The drive for the tube C13 is 
by means of the pulley C15 and belt C16 coupling pull 
ley C15 to motor pulley C7. The motor C7 has an air 
cylinder operated clutch control cylinder and operating 
lever therefor indicated generally by the numeral C16a. 
The sewing machine carrier C11 is rotatably 

mounted relative to the table C5 and is secured to the 
outer tube C17 of the concentric tubes. Also secured 
to the outer tube C17 is a wide spur gear C18. This spur 
gear C18 is driven by a gear C19 fixed to a shaft C20 
rotatably mounted in bearings C21 and C22 on the 
frame C4. The shaft C20 is driven from a main drive 
shaft C23 through a pair of bevelled gears C24. From 
the foregoing it will be seen that rotation of the shaft 
C23 causes the shaft C20 to rotate thereby driving gear 
C18 through gear C9 with the result that the sewing 
machine carrier C1 rotates with the sewing machine 
needle concentric with the concentric tubes and the 
shaft C8 and hence the leg opening of the body form. 
The gear C18 is made sufficiently wide so that as the 
table C5 is moved to and fro under the influence of cam 
means the gears C18 and C19 will remain in driving en 
gagement. The cam means comprises a rotating cam 
C26 fixed to the shaft C20 and a co-operating cam rol 
ler C27 mounted on the underface of the table C5. The 
load on the cam and roller C26, C27 is lightened by 
means of a chain supported counter balance weight 
C28. The to and fro movement of the table C5 can be 
modified as required to accommodate the shape of an 
edge to be hemmed. For example, the leg opening in 
the body form, when looked at in the direction of the 
shaft C8, is circular in cross section but the edge C29 
of the opening when viewed at right angles to the axis 
of the shaft C8 is not in the one plane. 
The wavy profile of the leg opening edge is followed 

by the sewing machine needle by reason of the cam and 
follower C26 and C27. 
Certain operations of the machine, as referred to ear 

lier, are controlled by air cylinders. For example, the 
shaft C8 is advanced and retracted as required by air 
cylinder C9, also the sewing machine clutch arrange 
ment C16a includes an air cylinder C32 which must be 
operated at an appropriate time. The sewing machine 
carrier CA1 carries three air cylinder control valves in 
dicated generally C30. These air control valves are op 
erated from cams (not shown) on plate C30a. The 
valves C30 provide for normal sewing machine func 
tions for example the operation of a thread cutter (in 
known manner) and the blowing away of threads and 
fluff. The sewing machine may be of the known type 
which trims the edge of the garment just prior to hem 
ming thereby requiring the trimmings also to be blown 
away. The cam carrying plate C30a is moved into and . 
out of alignment with valves C30 by an air cylinder C31 
which with cylinder C32 of assembly Ció and cylinder 
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18 
C9 are operated by valves C33 and cams C34 on the 
shaft C23. 

In order to deliver air to the valves C30 a gland of 
known type is mounted around tube C17 so that air can 
pass into an air take-off manifold on the tube CA7 and 
from there to the valves C30. 
Because of the larger inertia of the rotating sewing 

machine and its carrier C11 it is rotated continuously. 
The spool indicated C35 indicates elastic thread 

which may be sewn simultaneously around the leg 
opening of the garment with an overlocking stitch using 
sewing threads indicated C36. 

After leg opening sewing the body form is advanced 
to another station where the garment is removed for 
packing. The removal may be mechanically or manu 
ally effected. 
As illustrated in FIG. 29 the finished garment is me 

chanically removed by means of lifting and gripping 
means. The lifting means comprise a plurality of air cyl 
inder operated fingers 29/l mounted on pairs of arms 
29/2 and 29/3 pivotally mounted on shafts 29/4. The 
arms are interlinked and operation of cylinder 29/5 ef 
fects movement of the arms from a position outward of 
the body form to the position illustrated and vice versa 
as required. The fingers 29/1 in the "in' position lie 
within the periphery of the waist portion of the body 
form and when moved by their air cylinder they lie 
level the periphery of the body form. 
The body form is movable in its support housing B4 

as hereinbefore described. At the stripping station illus 
trated the body form is initially advanced by air cylin 
der 2916 prior to the arm 29/2 and 29/3 being moved 
together. The movement of the body form permits the 
fingers to pass below the body form waist portion. The 
body form is then retracted and this places the elasti 
cised waist band of the garment (which at this stage is 
curled over the waist edge of the body form) over the 
fingers 29/1. The fingers 29/1 are then moved by their 
cylinders to engage and lift the waist edge of the gar 
ment to the level of the periphery of the body form as 
the body form is again extended. 
An air operated gripper 29/7 is advanced by a cylin 

der 2918 to engage the elasticised edges of the garment 
leg openings of the garment on the body form. 
Retraction of the gripper 29/7 withdraws the garment 

and the waist thereof slides freely from the fingers over 
the waist edge of the body form. 
The garment is removed from the gripper 29/7 and 

the body form is released from piston 2916 after the 
arms are separated. The conveyor is then advanced to 
bring the next body form into the position shown in 
F.G. 29. 

claim: 
1. Apparatus for automatically manufacturing briefs 

from blanks cut from a strip of interconnected blanks, 
said apparatus comprising a first endless intermittently 
moving conveyor having a plurality of forming boards 
equally spaced therealong, releasable blank gripping 
means on each forming board to grip and hold a blank 
thereon in an initial unfolded condition and subse 
quently a folded position, means to align side edge por 
tions of each blank, means to secure said edge portions 
together whilst held aligned to form the side seams of 
the waist and leg openings thereby defining said waist 
and leg openings for the finished briefs, means to posi 
tion and temporarily locate a gusset flap over the 
crutch of the briefs, means to position an elasticised 
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loop around the side seamed blank adjacent the waist 
opening, means to temporarily secure the waist portion 
of said briefs to said loop thereby completing the for 
mation of a semi-finished pair of briefs; a second end 
less intermittently moving conveyor having a plurality 
of individual movable body forms equally spaced there 
along, synchronized drive means for the first and sec 
ond conveyors, means positioned in the path of travel 
of said body forms to secure the waist loop perma 
nently in position and further means positioned in the 
path of travel of said body forms to edge finish the leg 
openings and thereby permanently secure the gusset in 
position on said garment. 

2. The apparatus claimed in claim wherein said 
forming board is hollow and of generally wedge shape 
having a sharp end, a blund end, two substantially par 
allel edges and two substantially rectangular converg 
ing faces, said grippers being supported fron within the 
forming boards and projecting from the faces thereof 
with operating arms for the grippers on each face of the 
forming board projecting beyond the forming board 
edges, wings on each edge of the forming board each 
wing being a truncated triangular prism hinged at its 
small end and being connected at its large end to a 
mechanism whereby the wings can be moved in unison 
relative to the forming board about their hinged con 
nections and support arms fixed to the forming board 
carrying axles whereby the forming board is connected 
to the first conveyor and is able to turn end over end, 
and a cam follower arm fixed to one of said axles. 
3. The apparatus claimed in claim 2 including cam 

means engaged by said cam follower arm and adapted 
to maintain the uppermost face of the forming board 
substantially horizontal during the traverse of a gar 
ment blank along the first conveyor. 
4. The apparatus claimed in claim 3 including blank 

positioning means which is operated at a blank severing 
station where the forming board is stationary and prior 
to blank severing, said positioning means by pressing 
on a blank between a forming board gripping one end 
of that blank and the next forming board moving the 
leading end of the attached following blank into grip 
ping relationship with the grippers of said next forming 
board. 

5. The apparatus claimed in claim 4 including blank 
severing means whereby each blank is severed from the 
next blank, said severing means including pressure rol 
lers on a movable member located in the path of travel 
of said forming boards and blades mounted in said 
forming board and adapted to be traversed by said 
pressure rollers, 

6. The apparatus claimed in claim 2 including a turn 
over station having forming board turn over means 
comprising a turn over arm pivotal about an axis and 
having lugs to embrace the cam follower arm fixed to 
successive forming board axles, said axis being in line 
with the axle of each forming board when it stops at the 
turn over station so that by movement of said turn over 
arm said forming board is turned end over end. 

7. The apparatus claimed in claim 6 including 
smoothing means at said turn over station to smooth 
the blank out over and end of the forming board and 
on the uppermost (formerly lowermost) face thereof as 
the forming board is turned over. 

8. The apparatus as claimed in claim 7 also including 
a smoothing station where moving brushes angularly 
sweep acorss the portion of the blank on the uppermost 
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face of the forming board to smooth the blank and in 
sert the trailing edge thereof under the grippers on that 
face of the forming board. 

9. The apparatus as claimed in claim 2 including a 
sewing station having movable blades which position 
side edges of the blank in overlying relationship and 
sewing machine positioning and drive means which di 
rect sewing machines along the overlying side edges of 
the blank to form garment side seams. 

10. The apparatus claimed in claim 2 including agus 
set station having gusset severing and positioning 
means, said positioning means including brushes and a 
gripper assembly, said brushes sweeping a severed end 
of the gusset into the gripper assembly and after the ap 
plication of glue to the crutch part of the garment by 
glue printing means and the overlying of the gusset on 
the crutch part by the gripper assembly said brushes 
apply pressure to said gusset. 

11. The apparatus claimed in claim 2 including an 
elastic material loop forming and fitting station, said 
elastic material being printed at spaced positions along 
its length with spots of heat reactive glue, said loops 
being formed and fitted to a forming board over a side 
seamed blank thereon by a machine, said machine 
comprising a rotatable work-head having a circular pe 
riphery and a central axis of rotation, bearing means on 
a frame to support the work head, a stitching machine 
fixed to the frame in operative relationship to an anvil 
fitted into the periphery of the work head, gripper 
means on the work head biased to a grip position on 
said anvil and releasable by first cam means on the 
frame, an arm universally pivotally mounted on the 
frame, an openable beak biased to closed position fixed 
to the arm, means to bias the arm to a position where 
the beak occupies a first position, second and third cam 
means on the frame adapted to move the arm and thus 
the beak through a path of travel which is substantially 
rectangular the four terminal points of said path defin 
ing four operative positions for said beak, fourth cam 
means on the frame to open the beak, and drive means 
adapted to rotate said work head and move the beak 
between its four operative positions and actuate said 
stitcher and actuate a material severing device, the 
operation of said machine being to move the beak from 
its first position to its second position with the beak 
open to close the beak to grip the end of a strip from 
a material supply which is to be formed into a loop, to 
move the beak to its third position to locate the strip 
behind the beak under the gripper which is open and 
over the anivl, to close the gripper to clamp the mate 
rial on the anvil and to open the beak and move it to 
its fourth position, to rotate the work head and at the 
same time move the beak from the fourth to the first 
position, upon completion of one rotation of the work 
head to operate the stapler to form a loop of material 
and at the same time move the beak to its second posi 
tion and grip the material supply behind the staple 
forming the loop, to actuate the severing device to cut 
the material supply strip between the staple and the 
beak and release the gripper, and a loop transfer mech 
anism comprising two pairs of fingers on carriages 
mounted on a rail and adapted to be moved together or 
apart, to provide a spacing between the pairs of fingers 
equal to and in excess of the spacing of two pairs of cut 
outs in the periphery of the work head, said rail being 
pivotally mounted on arms, drive means selectively op 
crable to raise and lower the arm, move the carriages 
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and tilt the rail relative to the arms, the relative posi 
tioning of the fingers and the work head being such that 
with the arms raised and the rail tilted the fingers can 
be swung into work head cut-outs by removing the rail 
tilt, and by separation of the carriages and tilting and 
lowering of the rail and arms respectively remove the 
finished loop to free the work head for a further loop 
fabricating cycle and position the loop in line with the 
forming boards on the first conveyor which at the loop 
positioning station stop with the waist end of the side 
seamed blank in line with the loop and by manipulation 
of the fingers the loop is deposited in position on the 
blank. 

12. The apparatus claimed in claim 11 including an 
elastic loop securing station where heated members are 
brought into engagement with the elastic loop to react 
the glue thereon. 

13. The apparatus claimed in claim 1 including a 
transfer station having movable arms carrying movable 
gripping fingers adapted to engage a semi-finished 
blank and transfer it from a forming board to an aligned 
body form on the second conveyor. 

14. The machine claimed in claim wherein said 
body forms are each a replica of a body trunk from the 
waist to the thigh having a waist opening and a pair of 
leg openings and is mounted rotatably on a bar rotat 
ably supported on the second conveyor transverse to 
the direction of movement thereof. 

15. The machine claimed in claim 14 including a 
waist finishing station having a waist finishing mecha 
nism comprising a fixed frame, a frame movable rela 
tive to the fixed frame, a drive shaft rotatably mounted 
on the movable frame and co-axial with the axis of rota 
tion of the body form, a replica of the periphery of the 
shape of the waist opening fixed to the drive shaft and 
drive members on the drive shaft engageable with 
driven members fixed to the body form by movement 
of the movable frame, a constant speed power shaft ro 
tatably mounted on the movable frame drivingly cou 
pled to a power transfer shaft and the periphery of said 
replica, first and second cam means driven by the trans 
fer shaft, and third cam means driven by the power 
shaft, a sewing machine carrying arm assembly pivot 
ally supported from the moving frame, said first cam 
means controlling the movement of the moving frame, 
and said second and third cam means controlling the 
movement of said arm assembly, the arrangement 
being such that rotation of the power shaft causes 
movement of the moving frame with consequent driv 
ing engagement of the drive shaft with the body form 
and movement of the arm assembly into operative rela 
tionship with the waist edge of a garment and rotation 
of the drive shaft and thus the body form with a uni 
form surface speed for the periphery of the garment 
waist opening. 

16. The machine claimed in claim 15 wherein the 
transfer shaft and the drive shaft are concentrically 
mounted and the arm assembly includes a first pair of 
arms pivotally connected to the moving frame at their 
first ends and respectively at their second ends to the 
ends of a second pair of arms, said second pair of arms 
being disposed between side guides and carrying a cam 
roller urged toward a lateral positioning cam forming 
the third cam means and a sewing machine support 
mounted on the second pair of arms and wherein said 
second cam means includes an up and down position 
ing cam and engaged by a roller mounted on said arm 
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assembly, said last mentioned can and roller being 
maintained in engagement by an air cylinder extending 
between said arm assembly and said moving frame. 

17. The machine claimed in claim 15 including two 
angularly disposed leg opening finishing mechanisms 
positioned at a finishing station, each mechanism com 
prising a main frame, a table mounted on the main 
frame and movable to and fro, a work shaft rotatably 
mounted on the table co-axial with an axis of the leg 
opening to be finished which is circular in shape, a sew 
ing machine support fixed to the work shaft, cam 
means on a drive shaft rotatably mounted on the frame 
to engage and move the table to and fro in a path which 
represents the profile of the edge of the leg opening to 
be finished in a plane at right angles to said axis, power 
transfer means coupling the work shaft and the drive 
shaft to effect rotation of the former, a sewing machine 
drive comprising a lay shaft mounted rotatably on the 
table co-axial with the work shaft and adapted to trans 
fer a drive from a sewing machine motor mounted on 
said table to a sewing machine mounted on said sewing 
machine support and controlling the sewing machine 
functions as a result of the rotation of said drive shaft 
the arrangement being such that rotation of the drive 
shaft effects rotation of the sewing machine support 
and movement of the table to cause the sewing mecha 
nism of a sewing machine to trace a path which is circu 
lar relative to said axis and follows the profile of the 
garment opening edge in a plane at right angels to said 
axis. 

18. The machine claimed in claim 17 including for 
each mechanism a locating bar which is co-axial with 
the work shaft and is mounted on the table and moving 
means to axially move said locating bar into and out of 
engagement with a socket opening in the body form in 
line with said axis. 

19. The machine claimed in claim 1 including a strip 
ping mechanism to remove finished briefs from a body 
form said stripping mechanism comprising arms mov 
able into and out of position beneath a body form to be 
stripped, lifters on said arms adapted to engage the 
waist of a pair of briefs and expand it and a movable 
gripper to grip the crutch of the briefs and strip them 
from the body form. 
20. A method for the automatic manufacture of 

briefs from fabric, said method comprising the steps of 
providing a fabric strip of blanks pre-cut to provide for 
leg and waist openings in a finished brief, successively 
feeding the blanks onto garment forming boards 
equally spaced along an intermittently moving first 
endless conveyor, advancing the conveyor thereby tra 
versing the forming boards successively through a plu 
rality of garment forming stations and performing the 
following steps on each blank: 
a folding about its forming board and releasably se 
curing each blank thereto in folded position; 

b. securing the edge portions permanently together 
to form the side seams of the briefs thereby defin 
ing said leg and waist openings; 

c. forming at least one gusset located in overlying re 
lationship with the crutch portion of the briefs and 
temporarily securing said gusset in position; 

d. encircling said blank with an elasticised loop adja 
cent the waist opening of the briefs, temporarily se 
curing the waist portion to the elasticised band, 

to provide a semi-finished pair of briefs, transferring 
each semi-finished pair of briefs from its associated 
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forming board on the first conveyor to use of a plurality stations, permanently securing the elasticised waist 
of body forms equally spaced along, an intermittently band in position at one of said garment finishing sta 
moving second endless conveyor the movement of tions and edge finishing the leg openings of said briefs 
which is synchronized with said first conveyor, advanc- 2 8 g opening 
ing said conveyors thereby traversing said body forms 5 at another of said garment finishing stations. 
successively through a plurality of garment finishing ak k k k k 
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