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57 ABSTRACT 

The three components of a shoe upper, namely, a 
quarter, a vamp and a tongue, are gauged and fed to 
gether in a sewing machine, where they are sewn 
along a predetermined stitching path. The components 
move during sewing to actuate a variety of switches, 
which cause the stitching path to change direction. 
The switches are mechanical and photoelectric, and 
enable abrupt changes in the stitching path. The fin 
ished product is a complete shoe upper, with the three 
components interconnected in the conventional man 
ne. 

9 Claims, 37 Drawing Figures 
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APPARATUS FOR AUTOMATICALLY 
INTERCONNECTING COMPONENTS OF 

STITCHABLE MATERIAL 

This invention relates to a method and apparatus for 
automatically interconnecting a plurality of compo 
nents formed of stitchable material along a predeter 
mined path of connection. 

In particular, the invention relates to a method and 
apparatus for the fully automatic assembly, by stitch 
ing, of preformed fabric components such as, for exam 
ple, the component parts of a shoe upper. 

In this disclosure and in the appended claims, the 
terms plurality means two or more. The stitchable ma 
terial referred to herein may be, for example, fabric, 
leather, leather-like material, plastics, plastic coated 
textiles and textiles. 
The invention is particularly concerned with the 

manufacture of shoe uppers fabricated from a material 
which is of composite rubber and canvas. Such shoe 
uppers usually consist of three components, namely the 
quarter, the vamp or toe-cap and the tongue. The quar 
ter is the long narrow piece which extends along the 
two sides and around the heel and is, in general, made 
in two parts so as to provide a curved joint at the heel. 
The vamp is the part which covers the toe of the shoe. 
The front of the vamp is shaped in an elongated oval 
and the reverse edge thereof is shaped in a double ogee 
curve concave in front of the lacings at its centre and 
extending somewhat along the side of the shoe to con 
nect with the quarter. Finally, the tongue is the part 
which extends into the shoe for attachment and extends 
beneath the lacings when the shoe is placed on a foot. 

In commercial practice, the quarter and tongue are 
cut out of the shoe material by clicker dies and either 
bound with tape or stitched on those edges which are 
exposed in the finished shoe. The vamp is also cut out 
of the same material, but instead of being bound on its 
rear or exposed edge, it is curled over and glued down 
in the machine for this purpose. In the manual stitching 
of the vamp seam, which is also the assembly of these 
three components, the operator carries stacks of such 
parts on her lap, and introduces under the needle or 
needles of a commercial sewing machine first, the 
vamp and the quarter at their mating corners further 
most from the operator, with the vamp uppermost. The 
operator proceeds to stitch, holding the stitch line 
closely parallel to the curve of the vamp which, as 
noted, is a double ogee. When the operator has stitched 
to approximately three-fourths of an inch of the centre 
of the shoe, she stops the sewing machine and inserts 
the tongue under the leading edge of the quarter, and, 
of course, under the vamp, which is on top of the quar 
ter. Then at a slow speed of the sewing machine, con 
trolled by her foot on the clutch, and holding the as 
sembly together, the operator makes several tacking 
stitches to secure the tongue in position which ad 
vances the stitching to approximately the centre of the 
shoe. At this point, the operator again stops the sewing 
machine and picks up the trailing corner of the quarter, 
loops it round to make the circle of the upper, and in 
serts it adjacent to the leading corner of the quarter 
under the vamp and over the tongue. The operator 
makes a few tacking stitches, then proceeds along the 
pattern of the stitch at the normal speed of sewing. It 
is customary when the operator reaches the end of the 
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assembly, to continue stitching for a half an inch or so, 
in a thread chain, in order not to have cut the thread 
in the sewing machine. The operator then takes an 
other assembly, and repeats the entire operation, pro 
ducing finished assemblies in a chain form, having a 
few chained stitches between each unit. When this 
chain gets sufficiently long to be unwieldly, the opera 
tor stops her sewing operation and cuts the various 
completed assemblies apart, which are then stacked for 
subsequent operations preparatory to lasting and put 
ting on the sole in a press. 
The manual stitching operation is highly skilled and 

takes many months of training. In some countries, it is 
difficult to find operators at all, capable of this work. 
With the automatic apparatus in accordance with the 
present invention, it is expected that a single attendant 
will be able to tend three or more machines, and this 
job is relatively unskilled. 

Briefly stated the present invention provides an appa 
ratus for automatically interconnecting a plurality of 
components formed of stitchable material along a pre 
determined path of connection, said apparatus com 
prising: 
a means for engaging and gauging at least two of said 
components prior to interconnection; 

b. means for feeding said components into over 
lapping relationship at a stitching location; 

c. means for stitching said components at said stitch 
ing location, in overlapping relationship along said 
predetermined path of connection; and 

d. sensing means for controlling the direction of 
travel of said components to ensure the stitch-ing 
of said components along said predetermined path 
of connection. 

It is an object of the present invention to provide a 
method and apparatus enabling the whole of a shoe 
upper sewing operation to be performed automatically; 
that is, to feed the quarters, the vamps and the tongues 
continuously from stacks which will be loaded, from 
time to time, as required and in practise found to be ap 
proximately every twenty minutes, to make continuous 
assemblies which are cut apart as they are made and 
the completed assemblies may then be either stacked 
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or placed into a convenient pile for stacking in prepara 
tion for the next operation. 
Another object of the invention is to provide a mech 

anism which will individually feed the separate shoe 
parts and gauge them precisely into predetermined lo 
cations to fit the assembly but at a place sufficiently re 
mote from the assembly and stitching area to provide 
feeding and gauging operations simultaneously with the 
stitching of the previous unit, then to introduce individ 
ual gauged components to the assembly area as re 
quired by mechanical strokes of a precise length and 
direction, returning the relative transfer units to their 
respective feeding and gauging stations so as again to 
feed and gauge other components simultaneous with 
the stitching. This contrasts with the manual operation, 
where the operator must select each piece while the 
sewing machine is at rest and position the parts of the 
assembly under the needle also while the sewing ma 
chine is at rest. 
Another object of the invention is to provide an ap 

paratus in which the assembling operation will be 
stopped as the bobbin in the sewing machine is approxi 
mately finished, at which time the sewing machine will 
automatically be withdrawn from its surrounding com 
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plex of feeds, stitch control units, and other mecha 
nisms, where it is accessible for changing the bobbin. 
When the bobbin has been changed, operation of the 
manual push button will return the sewing machine to 
its sewing position, and operation of a further push but 
ton will restart the cycle. 
Another object of the invention is to provide a means 

for determining the approaching finish of the bobbin, 
as for example, by counting the total number of stitches 
made since the last bobbin change and to provide an 
arrangement whereby any desired advance warning 
signals can be supplied to assist the operator in han 
dling several units. 
Another object of the invention is to provide an ap 

paratus for the automatic assembly of shoe uppers 
which is substantially independent of the size of the 
shoe being worked and which obviates any necessity 
for using a range of premade cams of templates in de 
pendence on the size of shoe being worked. 

In accordance with the foregoing and other objects, 
the invention contemplates the provision of a method 
connecting a plurality of pre-formed stitchable compo 
nents by stitching along overlapping edges of a com 
pound curve to form an assembly of desired shape com 
prising the steps of moving the components through a 
stitching cycle following a stitch pattern created by 
first, second and third arcs, and a straight line, all of 
controlled length, said first and second arcs being used 
twice, the straight line also being used twice, each of 
said straight line sections being introduced sequentially 
into the stitching cycle intermediate said first and sec 
ond arcuate sections, and followed by the third or me 
dian arc. The second half of the stitch pattern is an in 
version of the first half thereof about the centre of the 
median arc section, using the same arcs and the same 
straight line but in inverted order. 
Other features which may be included in accordance 

with the present invention will be described hereinafter 
and referred to in the appended claims. 
The invention will now be more particularly de 

scribed with reference to the accompanying drawings 
which show a preferred embodiment of the invention, 
in which: 
FIG. 1 is a plan view showing the three components 

of a shoe upper separately; 
FIG. 2 is a plan view showing the three components 

of FIG. 1 in assembled condition; 
FIG. 3 is a plan view of an apparatus constructed in 

accordance with the present invention showing a sew 
ing location and the relative disposition of quarters, 
vamps and tongues before and during a sewing opera 
tion; 
FIG. 4 is a partly sectioned end view of a stack of 

quarters and a feed mechanism; 
FIG. 5 is a side view of a quarter transfer unit and 

gauge station; 
FIG. 6 is a partly sectioned side view of a vamp feed 

mechanism; 
FIG. 7 is a side view of a vamp transfer unit; 
FIG. 8 is an end view of a tongue feed mechanism; 
FIG. 9 is a perspective, partly sectioned view of the 

head of a sewing machine with a movable fence mecha 
nism mounted therein; 
FIG. 10 is a side view of a quarter turning assembly; 

FIG. 11 is a plan view of a portion of the quarter turn 
ing assembly; 
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4. 
FIG. 12 is a plan view of the sewing location showing 

the quarter gripped by the quarter turning assembly; 
FIG. 13 is a perspective view of a portion of the quar 

ter turning assembly of FIG. 10; 
FIG. 14 is a plan view similar to FIG. 12 showing the 

quarter being moved by the quarter turning assembly; 

FIG. 15 is a perspective view of a bar clamp for en 
gaging and holding the vamp during a sewing opera 
tion; 
FIG. 16 is a perspective view of a rod clamp, which 

acts in conjunction with the bar clamp, for engaging 
and holding the vamp during a sewing operation; 
FIG. 17 is a perspective view of a first guiding lement 

for engaging the vamp and causing the sewing path to 
follow a convex arc with respect to the vamp; 
FIG. 18 is a perspective view of a pressure member 

and wander pin assembly; 
FIG. 19 is a perspective view of a second guiding ele 

ment for causing the sewing path to follow a straight 
line; 
FIG. 20 is a perspective view of a third guiding ele 

ment for causing the sewing path to follow a concave 
arc with respect to said vamp, and for controlling the 
length of said concave arc; 
FIG. 21 is a perspective view of a fourth guiding ele 

ment for causing the sewing path to follow a median 
Concave arc, 
FIGS. 22 to 30 are plan views, partly in phantom out 

line, of the sewing location showing the relative loca 
tion of the foot of the sewing machine and the compo 
nents progressively during a sewing operation; 

FIG. 31 is a plan view of the sewing location showing 
the quarter swung into position by the quarter turning 
assembly to beneath the pressure member; and 
FIGS. 32 to 37 are a single schematic view of the cir 

cuit used in the apparatus of the present invention, in 
which the views should be read consecutively with the 
bottom of the first sheet continuing into the top of the 
second sheet, etc. 

GENERAL DESCRIPTION OF APPARATUS 

In the following general description very little refer 
ence is made to the drawings. The apparatus, which is 
a machine intended to be easily disassembled for ship 
ment to various parts of the world, and on which the ac 
tual stitching tooling is readily demountable so as to ac 
commodate changes which may arise out of alterations 
in patterns in the shoes, may be briefly described as 
follows. 
A base (not shown) for the apparatus is in the form 

of a rectangular welded box frame, approximately 4 
feet long by 2 feet wide by two feet high, the sides of 
which serve as support structure for batteries of pneu 
matic valves. Attached to the top of the box by a suc 
cession of U-bolt clamps are two parallel three inch di 
ameter steel tubes of considerable sections, about 8 
feet long, which constitute the working base of the ma 
chine. Along the feeding and stitching parts of the ma 
chine the tubes pass through holes in a series of U 
shaped bulkheads to which they are bolted. The U 
shaped bulkheads, which are aluminum and about 1 
inch thick, serve to hold this structure absolutely 
square in the bottom section, and rise on either side of 
the clamps to the operating height of the machine, 
about 5 feet, where they serve as support members for 
two parallel sets of 1 inch steel rods A (see, for exam 
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ple, FIGS. 3, 5, 6 and 17 to 19), one set on each side 
of the working area of the machine over the stitching 
table B. All of the elements of the stitching apparatus 
are clamped to the one inch steel rods A, whereby the 
elements of the apparatus can be removed one at a 5 
time, and replaced if necessary by square parts, or parts 
of slightly different design. Mounted over the steel base 
tubes, and projecting out of the rear end of the ma 
chine, are two parallel steel rails on which is mounted 
a sewing machine 20, its drive motor, and drive belt, 10 
and needle positioning motor. This assembly is 
mounted on commercial ball bushings so that the entire 
sewing machine 20 and drive unit can be run out of the 
tooling complex longitudinally of the apparatus on the 
rails to clear the sewing machine for bobbin changing, 15 
repairs. or for replacement of the sewing machine. 
Under the sewing machine 20, and at the rear end of 
the structure, is mounted a vacuum pump to supply 
suction for the various suction cups used in the opera 
tion. An air intake filter, a regulator and a lubricator 20 
are also mounted under the sewing machine. Extending 
out on the input side of the machine there is mounted 
the entire vamp feed section with its feed mechanism, 
gauging station and related stack. At the stitching level, 
and supported on the bulkheads, is a stitching table B 25 
made of aluminum plate with a surface of polished 
stainless steel, on which the components are assembled 
and stitched. This table is cut out in a number of places 
(see FIG. 3) to permit the operation of the tools 
through the table, and, as will be noted in the detailed 
description, part of the table is in the form of a trap 
door, which can be lowered to admit the transfer tools 
bringing in the tongue. Towards the front end of the 
machine is mounted an aluminum box structure which 
houses the entire quarter feed mechanism with feed 
tools, and associated stack. Approximately at the mid 
section of the machine at the input side extending to 
the output side at about a foot below the stitching level, 
is mounted the tongue feed mechanism with associated 
stack. At the extreme front end of the machine is the 
control panel containing switches, transformers, fuses, 
etc., and a large number of control relays of the tele 
phone type, or alternatively solid state components 
comprising integrated circuits, transistors, diodes, etc., 
and associated capacitors, resistors, etc., mounted on 
plug-in cards similar to those used in computers. On the 
back of this panel are also mounted a number of valves, 
which must be close to the associated mechanisms to 
ensure adequately rapid action. The entire machine, 
therefore, including its complete control system, is 
mounted on one continuous structure approximately 9 
feet long by 4 feet wide, including projections, and 5 
feet high, which can be shipped and handled as a unit, 
or alternatively can be partly disassembled by remov- 55 
ing the tools from their support rods, and if necessary 
detaching the base from the two main frame tubes 
which support the cross bulkheads which together 
comprise the standing structure of the machine. 
Across the top of the machine, and approximately on 60 

the centre line, is a conduit and hose box terminating 
in the control panel, and running approximately the 
length of the machine, in which is mounted some of the 
hose connections and wiring for tools to be reached 
from above. Similar conduits feed through the base of 65 
the machine for tools reached from below. On the input 
side of the machine, and approximately at the location 
of the quarter feed, is a console containing a number 
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6 
of push buttons and signal lights which are to be used 
in setting up, maintenance, and monitoring. 

DESCRIPTION OF FABRIC COMPONENTS 

Referring to the drawings, the three components 
which together form the complete show upper consist 
of a quarter 2, a vamp 4, and a tongue 6. The quarter 
2 is formed of two parts 2a and 2b joined together at 
the heel by a seam 3. 

In assembling these three components to form a com 
plete shoe upper, the parts are stitched together in a 
basic pattern consisting of a sequence of convex arc 8 
to a straight line 10, to a small radius convex arc X, to 
a median concave arc 12 of larger radius than the con 
cave arc X, to another concave arc Y of the same ra 
dius as concave arc X, to another straight line 14, and 
finally to another convex arc 16, which is of the same 
radius as the first convex arc 8. 
The means for progressing the assembly through 

stitching is provided entirely by the feed of the sewing 
machine generally designated 20, but the direction of 
stitching, which is the angular attitude of the fabric 
components to the stitch feed direction, and therefore 
the pattern, is controlled by a series guiding elements 
in the form of either individual needle points or groups 
of needle points arranged to pivot about a common axis 
referred to hereinafter as "pins' or "pin group ele 
ments' which are intermittently and selectively pressed 
into the assembly from above. The pins are mounted 
such that each pin group element as a unit turns about 
the centre of the convex arc 8 or 16, or about the cen 
tre of the concave arc X or Y, or about the centre of 
the concave arc 12. The guiding elements will be de 
scribed in more detail hereinafter. 

DETAILED DESCRIPTION OF APPARATUS 

Component Feeds - Quarter 
The feeding of the various components into the as 

sembly is accomplished in the following manner. With 
reference to FIG. 4, a supply of quarters 2 is placed in 
a stacking device 30, which is inclined at about 15 
from the vertical. The stacking device 30 is close to the 
longitudinal axis of the sewing machine 20 at the end 
of the apparatus opposite the sewing machine 20 and 
approximately 2 feet from the needles of the sewing 
machine. The quarters 2 are stacked approximately 
horizontally with their corners projecting parallel to the 
longitudinal axis of the sewing machine 20. The quar 
ters 2 are fed from the bottom of the stack by a curved 
tool 31, which is approximately the same shape as the 
concave transverse arc defined by the centre line of the 
quarter at the heel. The tool 31 which is propelled by 
a short straight line stroke of an air cylinder 32 project 
ing out behind the lower end of the stack at an angle 
of approximately 15 to the horizontal passes under the 
centre of the stack of quarters, and terminates in a 
small hook 33. The hook 33, on moving forward en 
gages an open seam 3a (see FIG. 1) at the back of each 
quarter 2 and picks one quarter at a time out of the 
stacking device 30. The front end 3b of the quarter 2 
passes under a curved vertical blade 34 closely adjust 
able to permit the passage of only one quarter at a time 
(this constitutes a device commonly known as a "card 
feed"). The curved tool 31 pushes one quarter 2 far 
enough out of the stack to be able to be seized by a 
clamp 35 attached to a transverse horizontal motion 
device 36. 
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The clamp 35 includes a fixed jaw 37 and a rotatable, 
generally L-shaped jaw 38 the lower end 39 of which 
is pivoted for rotation about a horizontal axis defined 
by a pin 40. The lower end 39 of the jaw 38 is in the 
form of a pinion, the teeth of which mesh with the teeth 
42 of a rack 43. The rack 43 is slidable on a base 44, 
and is reciprocated in the direction of arrow 45 by a 
pneumatic cylinder 47, also mounted on the base 44, 
with the outer end of its piston rod 48 connected to the 
rack 43. The base 44, supporting the jaws 37 and 38, 
the rack and pinion arrangement, and the cylinder 47 
are slidably movable transversely of the apparatus by 
the device 36, which includes a rod 50 extending into 
a cylinder 51 of a piston cylinder arrangement. 
Thus, a quarter 2 is grasped by the clamp 35 and then 

moved transversely of the apparatus by the device 36. 

Once the quarter 2 has been moved transversely far 
enough to be entirely clear of the stacking device 30, 
it is deposited close to a quarter lead corner gauge 55 
(see FIG. 5). At this point, the gauge 55, which in 
cludes an upper plate 57 and a shorter, lower stop plate 
58, is lowered by the vertical stroke of an air cylinder 
59 to precisely fit the forward end of the quarter 2 with 
special reference to the leading edge 2d on the eyelet 
side. A rotary brush 61 equipped with a small motor 62 
is also lowered by an air cylinder 63 and rotated to 
brush the quarter 2 lengthwise firmly into the gauge 55 
against the plate 58, but the brush 61 is angled in such 
a fashion as to favour very precise fit along the eyelet 
side 2f and to the front corner 2d of the quarter 2. The 
gauge 55 is also of sufficient length to avoid any angu 
lar displacement of the quarter 2. The quarter 2 is then 
seized by a pair of transfer scissor jaws 65 near the back 
of the leading portion of the quarter 2, which jaws 65 
engage the quarter at two separate points 66 and 67 
and lock it into place exactly as gauged. The gauge 55 
and associated brush 61 are lifted, and at the same time 
the curved feed tool 31, which brought the quarter 2 
out from under the stack retracts for another stroke to 
being out a fresh quarter, when actuated. The trans 
verse motion device 36, however, remains in place until 
after the quarter 2 has been transferred so as not to dis 
turb it. The quarter 2, therefore, is seized in the pair of 
transfer jaws 65 and lined up both as to location and at 
titude at an exact distance from the position it will oc 
cupy in the sewing machine 20 at the start of the stitch, 
i.e., the quarter 2 is gauged. 
Since this entire feeding cycle takes place during the 

stitching of the previous assembly, the feeding cycle 
can occur leisurely relative to the rest of the apparatus 
cycle. The apparatus is cycled by a commercial mul 
tipulse timer (described in the electrical circuit), i.e., 
a small clock driven timer having a number of limit 
switches engaged by cams, adjustable for start and du 
ration, which call in various air cylinders, e.g., 59 and 
63, on a pre-set cycle. The timer is triggered regularly 
on each cycle of the sewing machine 20 so that a fresh 
quarter 2 will be on hand and in the jaws 65 as required 
by the stitching cycle. 
The transfer jaws 65 are pivotally mounted on a 

frame 68 at the end of a horizontal pneumatic transfer 
unit including a rod 69 having a stroke of approxi 
mately 30 inches, and on a signal from the stitching 
control, the jaws 65, by moving with the rod 69 along 
fixed rods 70, deliver this quarter 2 precisely under the 
sewing machine needles at the exact time required. 
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Component Feeds - Vamp 
The feed assembly for the vamp 4, as shown in FIGS. 

3, 6 and 7, is of the same general arrangement as the 
quarter feed assembly. The vamp feed assembly, gener 
ally indicated at 75, is located to one side of the sewing 
machine 20 so that the points 4a and 4b of the vamp 4, 
when gauged, are approximately in line with the normal 
stitching line of the sewing machine 20, and on the 
input side. A stacking device 76 is provided 8 inches 
from the gauge point on a line parallel to the sewing 
machine 20 towards the back or frame end of the appa 
ratus. The vamps 4 are loaded in the vertical, gravity 
feed stacking device 76, which is readily adjustable for 
different sizes. The travel of the vamps 4 from the 
stacking device 76 to the gauging position is parallel to 
the longitudinal axis of the sewing machine 20 at right 
angles to the travel of the vamps 4 from the gauging po 
sition into the stitching position. On each cycle of this 
feed, the bottommost vamp 4 in the device 76 is en 
gaged by three suction cups, 78,79 and 80 on the ends 
of ducts 81, which cups rise updirectly from below the 
vamp 4 a short distance through slots 82 between vamp 
guides 83, and then travel horizontally, propelling the 
lower-most vamp 4 out of the bottom of the stack and 
toward the gauging position. Vamps 4 are drawn, as are 
the quarters 2, under what are commonly known as a 
'card feed,' that is, a closely adjustable vertical knife 
edge under which the lower-most vamp must pass, and 
which will permit the passage of only one vamp 4. This 
type offeed for the quarters 2 and the vamps 4 is facili 
tated by the appreciable thickness of the material, and 
the fact that the vamps 4 are curled and the quarters 2 
are bound, i.e., doubled over at the leading edges as 
presented out of the stack, thus adding to their edge 
thickness. 
The suction cups, 78, 79 and 80 are mounted on a 

small sub-carriage 85, which is free to rise and fall, and 
which is lifted by cams 86 at the forward extremity of 
the stroke, where the cups project between the station 
ary guides 83 longitudinal to the feed stroke, engage 
the vamp 4, and the sub-carriage 85 is held up by the 
suction from the vamp 4. The vamp transport tool is 
now moved horizontally carrying the bottom-most 
vamp 4 under a card gauge 88. After a travel of about 
8 inches, the vacuum is shut off which causes the sub 
carriage 85 to drop, freeing the vamp 4, which is now 
resting on guides 83, between the slots 82 for the suc 
tion cups. At this point the gauge 88, which precisely 
fits the correct convex curve and the two lead corners 
of the vamp, is lowered in front of the vamp 4, which 
is then firmly driven into the gauge 88 by a rotary brush 
90. The brush 90 is mounted in a bracket 91 connected 
to a vertically movable frame 93 include a pair of rods 
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94 extending through a block 95. The frame 93 and 
brush, 90 are reciprocated vertically by a pneumatic 
cylinder 96 relative to the block 95. The block 95 is 
pivotally mounted for rotation about a vertical axis de 
fined by a pin 98 extending through an arm 99 con 
nected to the stacking device 76. Advantage is taken of 
the fact that the contour of the centre part of the con 
cave curve is closely uniform over the design range of 
shoe sizes (4 to 10), as are the terminations of the tips 
4a and 4b of the vamp 4. The wall 101 of the lower 
plate 102 of the gauge 88 against which gauging is per 
formed is slightly higher than the thickness of the vamp 
4, and the surrounding area is covered with a flat plas 
tic upper plate 103 which is bevelled at its front end 
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104 to permit entry of the vamp 4, but having entered, 
the plate 103 holds the vamp 4 flat during gauging. As 
soon as the vamp 4 is gauged, it is seized by two pairs 
of transfer jaws 106 (see FIG. 7), which hold the vamp 
in scissors fashion with the open side of the scissors fac 
ing the sewing machine 20, one near to each of the for 
ward corners 4a and 4b, the former of which is to be in 
serted into the stitching position. The jaws 106 are 
mounted at the front end of a horizontal pneumatic 
motion device 107 having a stroke of approximately 
one foot which propels the vamp 4 into the stitching 
position on demand from the stitching electrical se 
quence. 
The horizontal pneumatic motion device or vamp 

transfer unit includes a cylinder 108, with a piston 110 
extending outwardly therefrom and connected to a car 
riage 112, which is slidable along a rod 113 toward and 
away from the sewing location. Transverse motion of 
the jaws 106 towards the sewing location actuates a 
switch 115, which is closed by the carriage 112, to ac 
tuate a cylinder 117 with a piston 118 connected to a 
plate 120 for movement into position beneath the vamp 
4 to support the latter. Transverse movement of the 
jaws 106 is limited by a switch 121, which reverses 
movement of the carriage 112. As shown in FIG. 7, the 
jaws 106 are interconnected by a linkage 122 for ensur 
ing simultaneous closing and opening of the jaws 106. 
The jaws 106 are opened and closed by a cylinder 124 
with a piston 125 connected to the linkage 122. 
As with the quarter 2, as soon as the jaws 106 have 

properly seized the gauged vamp 4, the vamp primary 
feed assembly tools are withdrawn to feed another 
piece. The gauge 88 is lifted to permit the vamp 4 to 
transfer sideways into the stitching position. This again 
is at a relative leisurely pace, and it is again pro 
grammed by a multipulse timer shown in the electrical 
circuit which is started in its cycle as soon as the gaug 
ing position is cleared. 
Component Feeds - Tongues 
Referring now to FIG. 8, the tongues 6 are fed to the 

sewing location from a vertical stacking device 128, 
which is approximately in line with the sewing machine 
20 off to the inputside where the tongues 6 are stacked 
upside down. There are only three sizes of tongues 6 in 
the range of shoe sizes required so that separate stack 
ing bins are supplied for each size, and these are con 
toured quite closely to the actual tongue shape so that 
they also serve as a gauge. The tongues 6 are extracted 
one by one from the stacking device 128 by a suction 
cup 130 mounted on one end of a horizontal pneumatic 
slide 129 equipped with rocker arms 132 and 133 so 
that the cup 130 rises vertically to engage the tongue 
6 at the beginning of the stroke, and is drawn down 
through a guard feed or broad central slot 134, which 
permits only one tongue at a time to emerge from the 
stack. The arms 132 and 133 are rotated about pins 
136 in a block 137 by a rod 138, which is reciprocated 
by a cylinder (not shown). 
The horizontal stroke carries the tongue 6 toward the 

sewing machine 20, but at a level below the bed thereof 
and into insertion position under the needles 136. At 
the termination of its stroke, while still secured by the 
suction cup 130, and when approximately exactly be 
neath the cylindrical bed out of the sewing machine 20, 
the tongue 6 is gripped by a pair of transfer jaws 139 
closed by a cylinder 140. These grip the tongue 6 by the 
free end which will protrude from the assembly as it is 
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made up, but are arranged to give a slight longitudinal 
camber to the tongue 6 so as to increase its longitudinal 
stiffness and facilitate its entry to the assembly under 
the vamp 4 and the quarter 2. The jaws 139 close and 
the suction cups 130 and the transfer tools associated 
therewith again retract in readiness for the next feeding 
cycle. Placement of the tongue 6 into the assembly is 
not on a horizontal line as with the vamp 4 and quarter 
2, but in a circular motion of approximately 180°, 
which brings the tongue 6 around the end of the cylin 
drical bed out of the sewing machine 20, and thus into 
stitching position to be inserted under the first half of 
the quarter 2 and the vamp 4 which are already par 
tially stitched. The tongue 6 is then right side up. Ex 
tending from the lower transfer jaw 139, which be 
comes the upper transfer jaw 139 as the tools roll over, 
is a shaped wire projection (not shown) which helps to 
skid the tongues 6 under the other components 2 and 
4 in the manner of a shoe horn. Movement of the jaws 
139 from a position adjacent the suction cup 130 to the 
sewing machine bed is effected by a pair of gears 142 
and 143 mounted on one end of one arm 145 of the 
jaws 139 and on a horizontal arm 146 of a stand 148, 
respectively. The gears 142 and 143 are caused to ro 
tate by a cylinder 150 connected to the gear 143 by a 
rod 151 and an arm 153. 
The feeding jaws for the quarter, vamp and tongue, 

and particularly the tongue, are carefully shaped in 
order to impart a camber to the associated pieces to 
help them enter the assembly at the correct level, rela 
tive to the other parts of the assembly. The cloth com 
ponents of the shoe upper are relatively stiff, being a 
sandwich with an inside layer of rubberized material. 
However, like all cloth, they are subject to curling and 
twisting in manufacture and storage. The quarters 2 
and tongues 6 are edge bound with tape, or simple edge 
stitched and any uneveness of the tension during the 
stitching of these edges results in a curl. Also, any slight 
irregularity in application of glue to the edge of the 
vamp 4 or the rolling action of the glue spreader on the 
vamp, results in the vamp 4 having a curled edge or 
causes the corners of the vamp to twist. Such curls or 
twists, vary from lot to lot, and from peice to piece. The 
transfer jaws therefore have been experimentally 
evolved to counteract unfavourable twists and curves 
and to induce a camber of favourable shape, or if the 
piece happens to be absolutely flat, then to induce a 
slight favourable curl. 
As will be noted from the description of the gauges 

for both the quarter 2 and the vamp 4, the gauging of 
these components is done to the centre of the piece in 
volved. It is found experimentally, that gauging to the 
lead corners where stitching commences, would not 
produce a uniform centre line to the shoe because of 
the normal manufacturing variations in the shape of 
these pieces. A constant problem in dealing with the 
mechanisation of any stitching process is the inevitable 
variation in the piece of cloth, either cut by a clicker 
dye or other automatic cutting device, as subseuqently 
worked on by any stitching operation such as edge 
binding, etc. The natural compliance of cloth under 
any form of working or stretching and the size varia 
tions due to humidity, etc., constantly introduce a vari 
ation of details of shape which must be compensated 
for in the assembly process. In this method of gauging, 
the variations between the vamp 4 and the quarter 2 
show as irregularities along the outside edge of the shoe 
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upper. In regular practice, there is a considerable full 
ness on this outside edge to provide adequate material 
for the bonding with the sole at the time of lasting, so 
that irregularities at this point are not observed and do 
not effect the quality of the shoe. The manual operator 
makes this assembly with considerable judgement, such 
judgement being an important factor in the long train 
ing which this operation requires. 
Sewing Machine 
The shoe upper assembly is made on a standard com 

mercial sewing machine 20 of the lock stitch variety, 
having two parallel needles 156 set from 4 inch to 3/16 
inch apart normal to the line of stitch. The piece is pro 
gressed through this machine by what is known as a 
compound feed, that is to say, the needles 156 in addi 
tion to the vertical motion required for stitching have 
also an integrated horizontal motion of the length of 
the stitch, so that the ends of the piece proceed through 
the horizontal motion which advances the piece by one 
stitch length, and on emerging, are retracted in hori 
zontal motion to the starting point. This horizontal mo 
tion is achieved by a crank action set normal to the ver 
tical crank motion. A feed dog 155, which alternates 
with the action of the needles 156, engages at the time 
the needles engage and makes its feed stroke together 
with the needles. A sewing machine foot 157 is a sur 
rounding open rectangle to hold the cloth in place be 
tween stitches, and does not engage the dog 155 as with 
a normal dog feed machine. The bed of this machine, 
which houses the rotary hooks and bobbins and the 
mechanism to drive them is a cylinder approximately 3 
inches in diameter projecting out from the main frame 
of the sewing machine, terminating about 2 inches be 
yond the needles, and with a clear space under the bed 
and above the base of the frame. This particular design 
of sewing machine which is one of several commercial 
types available for this particular stitch and further de 
scription of which is deemed unnecessary herein, pro 
vides maximum clearance around the point of stitching 
for insertion of the components, particularly the 
tongues 6. The sewing of the shoe components is con 
trolled, in part, by a moving fence mechanism 158, 
which includes a small vertically extending rod 159 
passing through the sewing machine 20 immediately 
back of front plate 160 and approximately opposite the 
needles 156 utilizing convenient holes in the casting, 
and supported at the upper and lower ends of a vertical 
foot bar 161 by bushed brackets 162 in which it is free 
to turn. The rod 159 projects forwardly horizontally 
through a horizontal block 164 where it is bent down 
wardly at 166 terminating in a smooth flat end, which 
by rotation of the rod 159 can be pressed against the 
foot 157 (only one half shown) of the sewing machine 
20, but is of such a height that during the progressive 
start of the sewing machine stitch it will just engage the 
upper projecting edge of a vamp 4 which is the top 
component of the assembly, and which, as noted here 
inbefore, is curled over on this edge, and therefore pro 
vides an appreciable thickness having a firm edge. The 
rod 159 emerges from the top of the sewing machine, 
and is attached to a tension lever 168 which is adjust 
ably spring loaded by a spring 169 on a bracket 170 
mounted on one side of the sewing machine 20. The 
lever 68 and springs 169 impart an adjustable spring 
force against to the edge of the vamp 4 during the 
stitching process. The lever 168 can be rotated by rod 
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2 
173 extending outwardly from a cylinder 172 on the 
bracket 70. 

COMPONENT GUIDING ELEMENTS 
Quarter Turning Assembly 
As mentioned hereinbefore, the fabric components 

are progressed by the feed of the sewing machine 20. 
However, it is necessary to turn the quarter sections 2 
during stitching to form the closed upper shown in FIG. 
2. Referring to FIG. 10, turning of the quarter sections 
is achieved using an assembly in the form of a generally 
U-shaped frame 175, one arm 176 of which is located 
above the stitching table B with the other arm 178 be 
neath the table B. Turning of each quarter section 2, as 
described in more detail hereinafter, occurs half way 
through the stitching operation. For this purpose, the 
upper arm 176 of the frame 175 includes a vertically 
movable arm 80, which is slidably mounted on rods 
181 in a bracket 182 on the upper arm 176 of the 
frame. Movement of the arm 180 is effected by a pneu 
matic cylinder 184 and a piston rod 185. The lower end 
of the arm 180 is provided with an end portion 187 (see 
FIG. 13), which has a hold for rotatably receiving an 
insert 188 with a square hole 189 therethrough. A bi 
furcated plate 190, secured to the base of the insert 188 
and held in place by a nut 191, is provided with down 
wardly extending pins 193 for engaging one corner 2c 
of the quarter 2. The plate 190 and the insert 188 can 
be rotated about the end portion 187 of the arm 180, 
and rotation of the plate 190 is limited by lugs 195 and 
196 on the end portion 187 and plate 190 respectively. 

In order to rotate the pins 193, a square cross section 
rod 198 is provided beneath the plane of the table B for 
movement upwardly through a slot 199 in the table B 
into the hole 189. The rod 198 is a vertical extension 
of a piston rod 201 projecting out of a pneumatic cylin 
der 203 mounted on the arm 178 of the frame 175. Up 
ward movement of the rod 198 is limited by a switch 
204, the contact 205 of which is actuated by a nut 208 
on the rod 201. The rod 198, and thus the pins 193, is 
rotated by a gear 210 securely mounted on the rod 198 
beneath the table B and rotated by a worm 212. The 
worm 22 is reciprocated by a pneumatic cylinder 213 
also mounted on the frame 175 beneath the table B. 
The entire frame 175 can be moved toward and away 
from the table B by means of a pneumatic cylinder 215, 
permitting access to the sewing area. 
Immediately prior to turning the quarter section 2, 

i.e., at the midpoint of the sewing operation, the quar 
ter section 2 is gauged in a gauge 217 (see FIG. 12). 
The gauge 217 is similar in structure to the other 
gauges in the apparatus, and ensures that the quarter 
section 2 is properly oriented for turning. Brushes 218, 
driven by motors 220 force the quarter sections 2 into 
the gauge 217 prior to engagement of the quarter sec 
tion 2 by the pins 193 and movement of the rod 198 
and pins 193 with the corner 2c of the quarter section 
2 out of a slot 199 in the table B for turning. 
Centre Point Correction Device 
Upon reaching the centre point of the stitching pat 

tern, i.e., when the vamp 4 and on end of the 2 have 
been stitched together (see FIG. 14), a centre point 
correction is made to ensure that the second half of the 
stitching pattern is the mirror image of the first half 
thereof. 
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The centre point correction device is a small toothed 
wheel modified mitre gear 221, which is mounted on 
the end of a shaft 222 driven by a drive in the form of 
a small motor 223 mounted on the sewing machine 20 
under the centre line thereof and back towards the ver 
tical post of the sewing machine. The entire motor 223 
is rotatable about the input shaft of the gear box which 
is transverse to the centre line of the sewing machine, 
and a lever (not shown) extends backwards from the 
motor 223 to a piston rod (not shown) of a small clevis 
mounted approximately vertical air cylinder, the clevis 
being fastened to the structure of the unit. Coupled to 
input shaft of the gear drive is a small direct current 
permanent magnet gear motor. In its normal position, 
the lever is drawn down and the shaft 222 is approxi 
mately horizontal, in which case the gear 221 clears the 
component (vamp 4) by approximately 4 inch. Upon 
actuation of the air cylinder, the rear lever is raised and 
pushes the forward projecting shaft downwardly so that 
the gear 221 engages the cloth with an adjustable force. 
The motor is arranged to operate in either direction as 
explained hereinafter in connection with the circuit di 
agram. 
Vamp Clamping and Guiding Elements 

In order to perform the stitching of the shoe compo 
nents in the pattern defined hereinbefore, with refer 
ence to FIGS. 1 and 2, at least one of the components 
must be periodically clamped, caused to move in a 
straight line or caused to pivot about a fixed point or 
points to facilitate formation of the arcs and straight 
lines forming the stitching pattern. 
While stitching is more or less continuous, pauses 

occur between the formation of the various arcs and 
straight lines defining the stitching pattern. During such 
pauses, movement of the components must be pre 
vented; otherwise, the stitching pattern will be non 
uniform, i.e., the distance between the line of stitching 
and the upper edge of the vamp 4 will vary, or the 
stitching may even leave the vamp 4. 
The elements for clamping and guiding the vamp dur 

ing stitching are shown in FIGS. 15 to 21 and include 
the following: 
Bar Clamp 
A bar clamp 225 (FIG. 15) including a bifurcated 

bracket 226 is mounted on the bars A at the side of the 
working area of the apparatus near the sewing machine 
20. A block 228 is slidably mounted for vertical move 
ment in the bracket 226. The block 228 and a down 
wardly depending arm 229 are moved by a pneumatic 
cylinder 231 and piston rod 232. A horizontal disposed 
bar 234 at the lower end of the arm 229 engages the 
vamp 4 during stitching. 
Rod Clamp 
Referring now to FIG. 16, a rod clamp 235 is pro 

vided on the side of the apparatus opposite the bar 
clamp 225 is similar in structure and operation to the 
bar clamp 225. The rod clamp 235 includes a bifur 
cated bracket 237 movable supporting a block 238, 
with a downwardly depending arm 240 and rod 242 for 
engaging the vamp 4. The block 238 slides or rods 243 
(only one shown) extending between the upper and 
lower arms of the bracket 237, and is driven by a pneu 
matic cylinder 245 and piston rod 246. 
First Guiding Element 

In order to cause the vamp to rotate, i.e., to form the 
arcs 8, X and 12, the vamp must be caused to pivot 
about fixed point. Since the fabric components are 
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4. 
drawn through the sewing machine 20 by the needles 
156 by clamping the vamp 4, for pivoting about an axis, 
the arcs can be formed in the stitching pattern. For this 
purpose guiding elements are provided on the bars A 
at the sides of the working area of the apparatus. One 
such guiding element is the element 250 illustrated in 
FIG. 17 for providing the convex arc 8. 
The guiding element 250 includes a bifurcated 

bracket 252, with rods 253 extending between the 
upper and lower arms of the bracket for slidably sup 
porting an arm 255. The arm 255 is moved vertically 
by a pneumatic cylinder 257 and piston rod 258. A 
three-pronged plate 260 is pivotally mounted on a pin 
261 on the outer end of the arm 255 for rotation about 
a vertical axis defined by the pin 261. Each prong 263 
of the plate 260 is provided with a downwardly extend 
ing pin 264 for engaging the vamp. A spring 266 inter 
connects the arm 255 and the plate 260 for returning 
the pins 264 to their initial position after rotation about 
the axis defined by the pin 261. 
Pressure Member and Wander Pin 
A wander pin and pressure member assembly 270 

(see FIG. 18) are used in each half of the stitching cy 
cle, as defined hereinafter in greater detail. This assem 
bly 270 includes a pair of inverted L-shaped brackets 
272 and 273 mounted on the side bars A. One of the 
brackets 272 supports a pneumatic cylinder 274 having 
a downwardly extending piston rod 275 for vertical 
movement. The rod 275 performs as a pressure mem 
ber for forcing one corner of the quarter section 2 and 
vamp 4 together, after the quarter section 2 has been 
swung around to form a closed structure with the vamp 
4 and prior to the second half of the stitching cycle. 
The bracket 272 is provided with a pair of horizon 

tally extending arms 276 for pivotally supported in I 
shaped linking plate 277 for rotation about a vertical 
axis defined by pins 280 interconnecting the arms 276 
and the plate 277. The plate 277 pivotally supports a 
bifurcated bracket 281 which is also rotatable about a 
vertical axis 283. A wander pin 285 extends down 
wardly from an arm 287 secured to a block 288 which 
is slidably mounted on rods 290 in the bracket 281. 
Vertical movement of the pin 285 is effected by a pneu 
matic cylinder 292 and piston rod 293. 
The other bracket 273 supports a cylindrical block 

295, in which a hollow arm 296 is slidably mounted. 
The outer end of the arm 296 is provided with block 
298 having a V-shaped groove 299 for engaging a peg 
301 extending upwardly from the top of the bracket 
281. A nylon cord 303 passes from the peg 301 through 
the block 298 and the arm 296, and through the lower 
end of a piston rod 304 to a screw 306 on the bracket 
273. The piston rod 304 and consequently the peg 301, 
bracket 281 and wander pin 285 are controlled by a 
pneumatic cylinder 307 mounted on an arm 309 ex 
tending upwardly from the bracket 273. 
Second Guiding Element 
A second guiding element (see FIG. 19) for causing 

the stitching pattern to follow a straight line, 10 or 14 
(see FIG. 1) includes a frame 30, one end 311 of 
which is mounted on the side bars A. The frame is gen 
erally V-shaped with a base formed by rods 312 and a 
second end 316 remote from the bars A. A bracket 317 
is slidably mounted on the rods 312 for movement be 
tween the ends 311 and 316. The bracket 317 is pro 
vided with an upwardly extending arm 319 on which is 
mounted a pneumatic cylinder 321 having a rod 323 
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supporting a bracket 325. One end 326 of a square 
cross section arm 327 is pivotally mounted in the 
bracket 325 for rotation about a horizontal axis defined 
by a pin 328. The other end of the arm 327 is pivotally 
supported in a plate 329 on the inner ends of the arms 
312 for rotation about a horizontal axis defined by a pin 
330. An arcuate rod 331 extends outwardly and down 
wardly from the inner end of the arm 327 and termi 
nates in a pin 332. 
A pneumatic cylinder 334 extends outwardly from 

the other end 316 of the frame, and its rod 335 is con 
nected to a spring 337 by a small arm 340. The spring 
337 is in turn connected to the bracket 317 by a rod 
342 for moving the bracket 317 along the rods 312, and 
consequently the arm 327 and the pin 332 along a 
straight line path of travel. 
Third Guiding Element 
Referring now to FIG. 20, a third guiding element for 

causing the stitching pattern to follow a concave arc X 
or Y (see FIG. 1) is also in the form of a lower frame 
345 mounted on the side bars A (not shown in FIG. 
20). The lower frame 345 is stepped and slidably sup 
ports an upper frame 346 on rods 347 and 348. The 
frame 346 is moved between a lower position defined 
by the frame 345 and an upper position defined by a 
bar 350 by a pneumatic cylinder 352. A vertical arm 
354 is mounted on the outer end of the frame 346, and 
is provided with a flange 356 at its lower end for rotat 
ably supporting a shaft 357. Each end of a lever 359 on 
the lower end of the shaft 357 is provided with a pin 
360 for engaging the quarter 2. 
The shaft 357 end is connected at its upper end by a 

gear 362 to a gear 364 on a shaft 365 extending up 
wardly through the frame 346 and a flange 366 on the 
arm 354. The shaft 365 is provided with a spring 367 
for returning the arm to its initial position after it has 
been rotated to enable the pins 360 to define the arc X. 
A flag 368 extends outwardly from the top of the shaft 
365 for occluding a photoelectric cell 369 mounted in 
a flange 371 on the upper end of the vertical arm 354 
to limit the extent of travel of the pins 360. 
Fourth Guiding Element 
A fourth guiding element (see FIG. 21) causes the 

stitching pattern to follow a shallow concave arc 12 
(see FIG. 1). The fourth guiding element includes a 
generally E-shaped bracket 372 mounted on the side 
bars. A for slidably supporting an intermediate frame 
374 on rods 375 for movement beneath a plate 376 at 
the top of the frame 372. A pneumatic cylinder 378 re 
ciprocates the intermediate frame 374. A plate 380 is 
slidably mounted on rods 381 in the frame 374, and is 
reciprocated by a pneumatic cylinder 383. A down 
wardly extending arm 384 on the plate 380 pivotally 
supports a yoke 389 with downwardly projecting pins 
390. A spring 392 at the pivot point between the arm 
384 and the yoke 389 ensure return of the pins to their 
rest position after the pins have defined the arc 12. 

OPERATION 

In operation a quarter section 2, and a vamp 4 are fed 
into overlapping position beneath the head of the dew 
ing machine 20, after being properly gauged in the 
manner described hereinbefore. As mentioned, the 
means for progressing the assembly through stitching is 
provided entirely by the sewing machine 20. 
At the commencement of stitching a fresh quarter 2 

arrives at the stitching position with its leading edge ap 
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proximately under the sewing machine needles 156. At 
this point, the foot 155 of the sewing machine 20 is 
dropped to secure the assembly, and at the same time 
both pieces of the assembly are engaged by the bar and 
rod clamps 234 and 242, respectively to ensure that 
they are not disturbed during removal of the transfer 
tools. At the same time the wander pin 285 is dropped 
down onto the assembly from its fixed point located ap 
proximately toward the conclusion of the first half of 
the stitching pattern, and remains at the commence 
ment of stitching to simulate the fingers of the manual 
operator who normally feed the assembly at this point. 

The first figure of stitching is the convex curve 8 and 
to start stitching (see FIG. 22), the first pins 264 (FIG. 
17) are inserted, which provide for the convex arc 8. 
This entire pin group 264, being under the front arm of 
the sewing machine 20, must be retracted before the 
sewing machine 20 can be drawn out of its stitching po 
sition. As will be noted in the electrical diagram, the 
signal to remove the sewing machine 20 from the 
stitching complex is always preceeded by a signal to 
swing this entire pin group 264 clear of the sewing ma 
chine where it remains until the sewing machine 20 is 
returned to position, then the return of the sewing ma 
chine 20 engages a limit switch which swings the entire 
pin group 264 back into its stitching position behind 
the sewing machine. The vertical stroke of the pins 264 
is provided by the vertical air cylinder 257 which 
projects up from the top of the bracket 252, sufficiently 
wide of the centre line to clear the sewing machine 20 
when in stitching position, and the pivot 261 on which 
this indexing pin group 264 turns is therefore mounted 
on the arm 255 operated by this air cylinder 257, and 
is precisely on the needle centre line. 
Attached to swing about this axis are the three index 

pins 264, so arranged that two of them will engage the 
vamp 4 in the first figure of stitching, and two of them 
will engage the vamp 4 on the last figure of stitching, 
these two figures occurring about the same arc. The 
vertical motion is sufficient to ensure that the pins 264 
properly engage the vamp 4, but do not scrape the ta 
ble, as the components are moving through the stitch 
ing cycle. The entire plate 260 is spring loaded to a stop 
which relates to the commencement of the first figure 
and the last figure of stitching, and is lightly spring 
loaded radially so that as the components in the course 
of stitching carry the plate 260 radially about its centre 
to the end of the figure, a lifting of the small vertical air 
cylinder 257 which depresses the plate 260 will pull the 
pins 264 from the vamp 4, and the plate 260 will spring 
back radially to its starting position. This plate 260 is 
equipped with two small limit switches (not shown) op 
erating through bush rods, and closely adjustable so 
that each one delineates a certain predetermined arc of 
turn before closing the switch. The closing of these two 
switches are the determining points for the conclusion 
of these two figures of stitching, as will be referred to 
in the electrical explanation. The turning of the work 
piece about the centre of the arc 8 also turns the plate 
260 holding the pins 264 until it engages a finely adjust 
able limit switch (not shown), indicating a precise num 
ber of degrees of turn. 

Instantly, the convex arc pins 264 are drawn up and 
thus released, the straight line pin 332 (see FIGS. 19 
and 23) is engaged so that the assembly must now pro 
ceed in a straight line, until the retreating edge of the 
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moving vamp 4 in the projected straight line of the 
straight line seam passes over and permits the illumina 
tion of a small photoelectric cell 400 in the table B indi 
cating that the combination of first radius and straight 
line have brought the actual workpiece being stitched 
to a predetermined position. 
The mechanism for the straight line pin 332 (see FIG. 

19) is basically a slide mounted on a shaft mounted in 
commercial ball bushings which project out to the 
input side of the sewing machine. This slide also sup 
ports the vertical air cylinder 321, which moves with 
the pin 332 and provides the vertical movement to in 
sert and withdraw the straight line pin 332. The entire 
slide is outside of the stitching area, and the tool (rod 
331) itself is a 1/4 inch steel rod projecting forward 
from the slide in under the tools of the stitching area, 
being of twisted shape in order to avoid interference, 
and terminating in a downward projection to which is 
attached a replaceable sharpened steel pin 332. The 
stroke of the cylinder 321 is again carefully adjusted so 
that the pin 332 exactly penetrates the cloth without at 
the same time scraping on the table B. The slide is 
lightly spring loaded by spring 337 towards its rear ex 
tremity; that is, the end furthest from the pin 332. 
When it is pressed into the cloth, and the stitch is pro 
gressing in the direction of stitching, which is away 
from the input side, this pin 332 is drawn forward 
against its light spring loading, and maintains a certain 
web tension on the cloth during the straight line stitch 
which, in conjunction with the feed of the sewing ma 
chine 20, effectively stitches in a straight line. 

Instantly the straight line pin 332 is withdrawn, the 
concave arc pins 360 are inserted (see FIG. 24). Being 
pivoted as a unit at the centre of concave arc X, the 
pins 360 provides for the turning of the assembly on 
concave arc X. The centre of the group of pins 360 is 
the short vertical shaft 357 which lies under a project 
ing part of the sewing machine 20, but it is geared to 
the adjoining shaft 365, the two shafts being lightly 
spring loaded rotationally to a stop at the starting posi 
tion of the arc. The pins 360 which perform the small 
concave radius X or Y, which is the third figure and the 
fifth figure in the stitching pattern, is mounted on the 
frame 345 extending from the support bars A on the 
input side of the sewing machine 20. The location of 
this element can be very precisely adjusted. The shaft 
365 projects downwardly to about within an inch of the 
sewing machine table B, and approximately an inch 
from the sewing needle, and is connected by the small 
gears 362 and 364 to the parallel, vertical shaft 357, 
which is actually under the protruding front face of the 
sewing machine 20 in order to fit to the centre of the 
small concave arc X. The short shaft 356 terminates in 
the two pins 360 which, when depressed, straddle an 
eyelet E of the quarter 2 which, at the time of the 
stitching of this figure, is almost under the turning cen 
tre of the small concave radius. The pins 360 are spring 
loaded by the spring 367 in a counter clockwise direc 
tion against a stop so that when it engages the cloth, 
due to the motion of the components around the arc X, 
it will be turned in the clockwise direction against this 
light spring. Through the action of the gears 362 and 
364, this also turns the upper shaft 365 at the top end 
of which is attached the adjustable flag 368 for the oc 
clusion of the photoelectric cell 369. The photoelectric 
cell 369, is stationary. When the vertical air cylinder 
352 pushes the two shafts 357 and 365 and the pins 360 
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down, the flag 368 also moves downwardly, being at 
tached to the second or outboard shaft 365, and at the 
termination of the stroke, arrives at a position approxi 
mately one thirty-second of an inch above the station 
ary photocell 369 so that as the flag 368 turns at a cer 
tain angle, it occludes the photocell 369 by the use of 
strong ambient light, and without parallax. When the 
vertical motion is released at the end of figure X or fig 
ure Y of the stitching, the pins 360, shaft 362 and 364 
and flag 368 move upward and hence the pins 360 are 
released from the cloth, and turn back to their stop po 
sition on the light rotational spring loading. This ele 
ment therefore, is a measurement of a segment of arc 
with great accuracy always starting from the same an 
gular position. Turning of the workpiece about the cen 
tre of this arc X also turns the light flag 368, which at 
a certain and finely adjustable degree of turn occludes 
the small photoelectric cell 369. Instantly the sewing 
machine 20 is stopped, and after a momentary delay to 
make certain the stop is complete, the assembly is 
clamped by the stationary bar 234 and rod clamp 242 
and index pins 360 are withdrawn. The stationary 
clamp 234 actually holds the assembly prior to the 
commencement of stitching, and on both of the inter 
vening stops. When released, the bar 234 springs up so 
as to clear the components by apporximately three 
fourths of an inch. The rod clamp 242 mounted on the 
output side of the sewing machine 20 extends out hori 
zontally in a curved path over the assembly so as not to 
interfere with other tools, and to engage, quarters 2 
somewhat forward of the needle. When the clamps 234 
and 242 are closed they provide a three point grip on 
the partial assembly to the point in stitching which it 
has reached, such that new parts can be inserted with 
out danger of the assembly being displaced. This is par 
ticularly necessary since during the placement of addi 
tional parts, the foot of the sewing machine 20 must be 
lifted. 
The tongue 6 (see FIG. 25) is then introduced, fitting 

into the centre of the assembly, having been previously 
fed and gauged and presented in a manner described 
hereinbefore. Then, the index pins 390 the median 
index group, engage the assembly. The pins 390 are 
pivoted about a centre to produce a concave arc 12 of 
large radius. 
The pins 390 for the median section are mounted on 

the horizontal bracket 372 mounted on the bars A of 
the machine on the inputside, and inclined inwardly to 
reach the centre line of the sewing machine 20. The 
bracket 372 is equipped toward its end with a slide 
(plate 380), which is operated simultaneously by the 
two parallel air cylinders, 378 and 383, the action of 
which is compounded so as to produce a stroke of ap 
proximately 2 inches in length which is necessary in 
order for the pins 390 to clear the assembly during vari 
ous parts of the stitching. The compound air cylinder 
arrangement is optional, but is considered to give the 
action more precision and greater speed. Projecting 
forward from this compound air cylinder slide action is 
the axis of turning which is directly on the centre line 
of the sewing machine, and approximately 2% inches 
in front of the needle. The bracket 372 which holds the 
pins 390 pivoted about this point, is of a shape so as to 
avoid interference with other parts of the machine. The 
actual pins are 4 inch steel rods curved for this pur 
pose, terminating in replaceable hardened steel pins, 
and they engage the assembly at three places, two of 
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them on the vamp 4 on either side of the needle and the 
third one on the first part of the quarter 2 which by the 
time this tool is used is already secured to the vamp. 
The vertical stroke is of course in a closely controlled 
length so as just to engage the components and not to 
scrape the table B. The clamp (which includes the bar 
clamp 234 and the rod clamp 242) for clamping the as 
sembly to the table B is then withdrawn and stitching 
is recommenced, the assembly being forced to follow 
the curve of the larger concave arc 12. 
As the assembly moves across the table B in this large 

arc, that edge of the vamp which is advancing across 
the table occludes a photocell 402 (see FIG. 25) placed 
on a projection of a tangent to the arc in the direction 
of travel of the component, thus indicating that the as 
sembly has reached a predetermined position with re 
spect to the needle of the sewing machine 20, where 
upon the sewing machine 20 is again stopped, and after 
a time allowance to make certain the stop is complete, 
and after a correcting motion (to be described herein 
after), the assembly is again clamped to the table, by 
clamps 234 and 242, and the index pins 390 are with 
drawn. The assembly is now ready to receive the sec 
ond half of the quarter 2. 
At this point a correcting motion occurs. The cor 

recting motion consists of the small right angle worm 
gear drive 223 about 2 inches by 2 inches mounted on 
the sewing machine 20 itself under the centre line and 
back towards the vertical post of the sewing machine. 

During the stitching of the first half of the upper, the 
trailing corner 2c of the quarter 2 is free to move. The 
natural motion arising out of the progression of the as 
sembly in the stitch pattern causes the free end 2c of 
the quarter to start at the input side of the centre line 
of the sewing location, traverse across the centre line 
to the output side to a limit, then reverse its direction 
and tend again toward the centre line (see FIGS. 22 to 
25). After the trailing end 2c has made its first traverse 
the form gauge 217 (see FIG. 12) is brought down on 
the table in such a position as to intercept the direction 
of travel towards the centre line, but to leave a consid 
erable slack in the trailing end 2c lengthwise so as to ac 
commodate a considerable range of sizes. Commencing 
at the stop for insertion of the tongue 6, this trailing end 
2c is swept into the gauge 217 by the rotary brushes 
218 set at different angles, so as to fit into the gauge 
217 snuggly. Above the gauge 217, is poised the upper 
plate 190 of the quarter turning assembly (FIGS. 10 to 
14). When the stitching is stopped at the centre point 
of the pattern, the pins 193 are dropped vertically 
down on the trailing edge 2c of the quarter 2, where 
they engage the trailing edge 2c at three selected 
points, including the corner, so as to hold that portion 
of it flat, which must to be held flat for the final stitch 
ing operation. This plate 190, vertically movable of the 
clamp, forms the upper member of the clamp, the 
lower member of which is a plate 200 (see FIG. 12) 
having detent points to fit the pins 193 of the upper 
member, and attached to the compound motion device 
(see FIG. 11), which can first move the upper plate 190 
along the table, forward in the direction of the sewing 
machine 20, and then rotated on its own axis in such a 
fashion as to being the trailing end 2c of the quarter 
precisely into position in the assembly. The plate 190 
of this clamp is free to move along the straight line mo 
tion and free to turn on a similar axis. It is temporarily 
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connected to the plate 200 of the frame for the purpose 
of imparting such motions by the square rod 198 which 
rises from under the table through the lower plate 200 
of the clamp and into the square mating hole 189 in the 
plate 190 of the clamp so that the plate 190 is required 
to move in the same straight line and turn on its axis, 
which is the axis of the square rod 198 identically with 
the lower plate 200. The purpose of this elaborate 
clamping arrangement which forms the quarter turning 
assembly, is that the heel of the upper is quite stiff and 
required considerable force after it has been correctly 
clamped in the precise position as determined by the 
gauge 217 to come into the desired position in the as 
sembly, particularly as it is also held flat along a portion 
of the stitching area of the second half of the pattern. 
After the trailing end 2c has been gauged and so 
clamped before it commences to move into position, 
the gauge 217 which would otherwise interfere is with 
drawn. At this time also, to secure the trailing corner 
2c in place in the assembly against the considerable 
springiness imparted by the stiff heel of the shoe upper, 
a commercial automatic hot melt adhesive applicator 
(not shown) is brought forward and down to deposit a 
drop of quick setting hot melt cement on the extreme 
tip of the quarter 2 which will come under the vamp 4 
as the assembly comes together. When the quarter 2 
has been turned and thus brought into place to com 
plete the last half of the assembly under the edge of the 
vamp 4, this drop of glue projects upward from the 
quarter 2 towards the vamp 4, and at this instant the 
vertical pressure member 275 (see FIGS. 18 and 26) is 
brought down to secure the glue bond which is instan 
taneous. 
The lower or driving half of the transfer clamp for the 

trailing end 2c of the quarter has its action and mecha 
nism under the sewing table B. It is a three part articu 
lated motion. The first stage of articulation which is 
mounted on the machine frame by attachment to one 
of the bulkheads, is a pneumatically powered slide run 
ning in commercial ball bushings approximately 3 
inches in length, but minutely adjustable at each end by 
micrometer stops. Its front end terminates about 2 
inches from the needle, and its direction is backwards 
towards the output side of the machine from the centre 
line by about 20'. Mounted on this is the second articu 
lation, which is the turning motion of a maximum of 
180° operated by the rack 212 and pinion 210 and 
which the air cylinder is carried on the first motion. 
This turning device is also minutely adjustable at each 
end of the stroke by a micrometer stop. Just above the 
table, and nearly as possible flush with the table, and 
secured to this turning device, is the approximately cir 
cular plate 200 which contains recesses for the mating 
pins 193 of the top half of the clamp, as previously de 
scribed. During the course of the straight line motion 
which preceeds the rotary motion in the forward direc 
tion, and follows the rotary motion in the reverse direc 
tion, this plate 200 is secured from turning as it rides 
in the slot 199 in the table B. When, however, it has 
reached the terminus of the forward motion, it bridges 
an approximately circular hole 202 in the stitching 
table which leaves it free to turn through its approxi 
mately 180° arc. The plate 200 is carefully faired on its 
periphery, and it is only about one-sixteenth of an inch 
thick, so that it presents no interference to the quarter 
2, when sliding over it in the source of stitching. The 
third stage of articulation which travels with both the 
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straight line and the turning motion is the square rod 
198 at the centre of the turning device equipped with 
the vertical air cylinder 203 by which it can be made 
to retract so that the tip is well under the table B, and 
advance upward so as to engage the upper plate 190 of 
the quarter turning device, not only when it is clamped 
down on the components, but also after it has been 
lifted by approximately 2 inches to clear the compo 
nents, and is being restored to its home position. The 
mating upper part of the quarter turning device, the ac 
tion of which has already been described, is the three 
pronged web to engage the three parts of the quarter, 
carried in a swivel mount which is completely free to 
turn, having the square hole 189 through its centre 
which is engaged by the square rod 198 previously re 
ferred to. This pivot is the extremity of the long sliding 
U-shaped frame 175 which is mounted under the sew 
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ing table, and precisely in line with the straight line mo 
tion of first articulation of the transfer clamp extends 
around the end of the sewing machine table and canti 
levers out forward to pick up the pivot attachment. 
This frame 175 is somewhat in the form of a jigsaw 
frame, and is made of aluminium plate. 

In the assembly, the trailing edge 2c of the quarter is 
placed adjacent to the leading corner 2d of the quarter 
2, and with the eyelet edges 2e and 2f overlapping at a 
predetermined angle. The purpose of this overlap is to 
provide for the necessary compound curvature in the 
finished upper when it is lasted and the eyelet edges 2e 
are parallel. The finished upper (see FIG. 2) is of 
rounded or felled shape in the shoe, but before it is 
lasted it can be pressed flat along the lines of the vamp 
stitching, and this causes the eyelet edges 2e of the 
quarter 2 to overlap to a certain constant angle. There 
fore, by assembling flat in the sewing machine with the 
overlap of this constant angle, when the upper is ap 
plied to the last and felled, the eyelet edges 2e will 
again become parallel. 

In addition to the above mentioned sequence of pins 
or pin groups to establish uniformity of pattern, it is de 
sirable to have a general over-all correcting monitor 
function at the midpoint of the pattern to ensure more 
positively that the entire pattern is precisely oriented 
about the needle at this point. Immediately after the 
stop which occurs for inserting the second half of the 
quarter 2, the small gear or toothed wheel 221 (see 
FIG. 14) which is mounted almost horizontally and just 
above the vamp 4, with the axis approximately under 
and parallel to the centre line of the sewing machine 
20, is lowered on the assembly, and the last engaging 
index pins 390 are lifted. This small toothed wheel 221 
is attached to the small motor 223 which can be driven 
in either direction. At the instant that it is applied, a 
certain point on the inside curve of the vamp 4 in its 
second half, which has not yet been stitched, and is 
therefore free for photoelectric gauging by occlusion of 
a photocell 404 in the table B, ought to bisect a photo 
switch located at a precisely determined position. If this 
photoswitch is illuminated at this time, it causes the 
motor 223 to turn in such a fashion as to rotate the as 
sembly slowly in a direction such as to occlude the pho 
tocell 404. If, on the other hand, it is occluded at the 
onset of the signal, then the motor 223 is caused to turn 
in such a fashion as to illuminate the photocell 404. At 
the instant of change from occlusion to illumination, or 
vice versa, on the photocell 404, which indicates that 
the gauging point on the vamp 4 has precisely passed 
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the point of gauging, the motor 223 is instantly stopped 
and withdrawn, and the components are clamped. The 
correction required is on the average very minute, but 
in the event that cumulative error has occurred in the 
pattern up to its mid point, the error is corrected. 
When the trailing corner 2c of the quarter 2 has been 

placed in position as described, and secured as de 
scribed, the pins 390 are re-engaged for continuance of 
the median concave arc 12. The clamps 234 and 242 
which secure the assembly to the table are released and 
stitching is recommended. In this half of the stitching 
it is unnecessary to use the wander pin 285 (see FIG. 
18), which is later described as being used in the first 
half of the stitch because its function is performed by 
the glue bond at the extreme end of the pattern. 
The wander pin 285 is mounted as are all tools on the 

side bars A of the machine on the input side. The verti 
cal motion of the cylinder 292 is closely controlled as 
to length so as to project the pin 285 downward just 
sufficiently to penetrate the cloth, but not to scrape on 
the table B. Also projecting out from the side frame of 
the machine on the input side is the bracket 273 hold 
ing the air cylinder 307. When the air cylinder 307 is 
retracted the cord 303 will be drawn in. At this time, 
the first articulation (plate 277) of the wander pin 285 
is approximately in line with the sewing machine 20 
and the second articulation (bracket 281) is approxi 
mately normal to the line of the sewing machine. When 
the peg 301 is released the wander pin 285 is free to 
move over a required range of attitudes as described in 
the action of the stitching cycle. Great care is taken 
with the pivots of this structure so that they are very 
free turning, while at the same time the entire structure 
is quite rigid. In this way, the two components, the 
vamp 4 and quarter 2, can be held together by the wan 
der pin 285 and go through the figure of the stitch with 
out any danger of the solid structure twisting or de 
forming other than by the precise action of the pivots, 
and the wander pin 285 moves across its path with a 
minimum of friction. 
As the stitching proceeds along the concave section 

12, the assembly moves in a shallow arc toward another 
photocell 406 (see FIG. 27) in the table B, in a projec 
tion of that part of the arc which is being currently tra 
versed, and on the instant that this is occluded by the 
approaching edge of the vamp 4, the pins 390 are with 
drawn and substituted by the pins 360 to produce con 
cave arc Y similar to the identical arc X on the other 
side of the median line. The length of the arc Y is deter 
mined, as was the length of the previous concave arc X, 
by a photoswitch flag signal operated from the action 
of the turning pins 360 through the pair of gears 362 
and 364. At the end of this arcuate section Y, the pins 
360 are withdrawn, and replaced by the straight line 
pin 332 previously referred to. This straight line motion 
continues until the end of this section 14 of stitching 
which is determined in a similar manner to the previous 
straight line stitch 10. A small photocell 408 (see FIG. 
28) is placed in the path of the approaching vamp 4 
along a line which is an extension of the stitch line 14, 
and the occlusion of this cell 408 determines the end 
of the straight line section 14. Instantly at the termina 
tion of the straight line motion 14, straight line pin 332 
is lifted and is replaced by the pins 264, on the same 
axis as was used in the first convex arcuate section 8. 
Stitching then continues on the convex arc 16 until the 
completion of the assembly, which is also indicated by 



3,799,087 
23 

a switch on the convex motion device, upon which the 
pins 264 are withdrawn (see FIG. 30). 

It will be seen that the entire pattern of the stitch is 
created by three arcs, 8 or 16, X or Y, and 12, two of 
them used twice, and the straight line 10 or 14, also 
used twice. The length of each of the arcs and straight 
lines is controlled either by a predetermined measured 
distance in the machine's motions, or by the passage of 
a convenient edge of the assembly over a photoelectric 
sensing device to indicate, by inference, that the sec 
tion of stitch has proceeded to its correct length. These 
various motions are introduced sequentially into the 
stitching cycle. The second half of the cycle is an inver 
sion of the first of the stitching about the centre of the 
median concave curve 12 which is only used once, and 
the other two acrs 8 and X and straight line 10 are each 
used twice, but in inverted order. 

In addition to the above mentioned pins, there is also 
the wander pin 285, which initiates at the commence 
ment of stitching in a fixed position for insertion into 
the cloth on the first half of stitching at approximately 
the centre of the stitch; that is, at approximately the 
forward corner 2d of the first half of the quarter 2 
towards the eyelet edge 2f. The pin 285 penetrates both 
the vamp 4 and the quarter 2, and serves to secure 
them to each other. The pin 285 is released from its 
fixed position immediately after having been applied, 
and is free to move in any direction, being mounted on 
an articulated two-stage motion device (see FIG. 18) in 
the manner of a drafting machine. The purpose of the 
wander pin 285 is to form a temporary attachment be 
ween the vamp 4 and the quarter 2 toward the termina 
tion of the first half of the stitch pattern which persists 
until the first half of the stitch pattern is well estab 
lished, which is during the course of the straight line 10 
segment of stitching. This is similar to the action of the 
manual operator in holding the two halves of her as 
sembly together with a thumb and finger towards the 
terminal end of each half of the stitching pattern in 
order to ensure the close alignment so that each half 
comes out to the correct final position. The function of 
the wander pin 285 in the second half of the stitching 
is performed by the glue bond previously described. 
The stitching control system described in the forego 

ing provides a general pattern of stitching which is 
partly geometric and partly influenced by reference 
from signals arising from the precise position of the in 
dividual components being stitched. In order to main 
tain a more precise and consistent margin between the 
line of stitching and the edge of the vamp 4, however, 
it is necessary to have an additional detailed guidance 
device which will accommodate to relatively small vari 
ations in the shapes of the component pieces. This is 
provided by the moving fence mechanism 158 de 
scribed hereinbefore with reference to FIG. 9. At the 
end of each stroke the needle 156 is retracted, the feed 
dog 157 is lifted, and cloth is prevented from slipping 
backwards by the foot 155 which has a vertical motion 
but no horizontal motion, and which is engaged as a 
clamp to hold the cloth during the return stroke of the 
needle 156 and propelling foot. The movable fence 
mechanism 158 mounted on the holding, or horizon 
tally stationary foot 155, but is rotationally acted on by 
the horizontal movement of the feed dog 157 by a slight 
modification of the foot 155 so as to form a cam which 
engages the lower end of the fence. The result of this 
action is that when the cloth is being progressed 
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through the stitch by the needle 156 and the moving 
dog 57, the fence is down to its lowest position, just 
clearing the lower part of the assembly; but when the 
needle 156 and feed dog 157 are retracted upwards and 
backwards in order to take a fresh bite of the cloth, i.e., 
the ensuing stitch, the fence is moved slightly upward, 
outward, downward, and released inward again on its 
spring tensions to again engage the edge of the vamp 4. 
This intermittent sweep of the fence ensures that its ex 
tremity, when fully down, is freshly presented to the 
edge of the vamp 4 on each forward stitching stroke, 
which prevents the edge of the vamp 4 from proges 
sively wedging under the fence, and defeating its pur 
pose which is to hold a specific relationship between 
the sewing machine foot 155, which determines the po 
sition of the stitch, and the edge of the vamp 4. 
One of the principal objects of this entire stitching 

system is to keep it independent of the size of the shoe 
upper and to avoid the necessity of using a range of 
cams. To achieve this, vamps and quarters are gauged 
from their centre lines, in order that any variations of 
the manufacture of these parts will be taken up in the 
last, and will not show in the finished shoe upper. How 
ever, the size relationship of the centre line to the start 
ing point of the stitch is a small variation which can 
readily be adjusted for both vamp and quarter. 
The sewing machine 20, which is the controlling and 

pace making mechanism, has a motor which runs con 
tinuously at a controlled speed, and is started and 
stopped by the use of a commercial electric clutch/- 
brake which is later referred to. In addition, the sewing 
machine 20 is equipped with a needle positioner which 
operates in a conventional manner. A second motor is 
provided which turns the sewing machine at slow speed 
through an over-running clutch, and on the fly wheel of 
the sewing machine are two slip rings, each containing 
an insulated gap, such that if the motor is operated in 
series with one slip ring, a series brush is presented to 
the slip ring, it will cause the needle positioning motor 
to stop with the needle up, and if the motor is operated 
in series with the other slip ring, it will cause the posit 
oning motor to stop with the needle down. This posi 
tioning motor is brought into play in one mode or the 
other when the machine is stopped as will later be indi 
cated. The circuitry for this is appended to the circuit 
drawings (FIGS. 32 to 37), and the slip rings are desig 
nated SL 1 and SL 2. 

ELECTRICAL CONTROL CIRCUIT 

In the following description of an electrical control 
circuit for the apparatus of the present invention, some 
effort is made to correlate the mechanical and electri 
cal components of the apparatus. Often an electrical 
circuit number is given, with the mechanical reference 
numeral in brackets. 
Referring now to FIGS. 32 to 37 during stitching of 

the last convex curve 16, a signal is initiated which op 
erates two times T1 and T2. When these timers time 
out, they actuate the air cylinders which control the 
forward transfer of the quarter 2 and of the tongue 6 
respectively. This continuing signal is provided by relay 
71B subject to relay CR 2 not being actuated to indi 
cate that the machine is not in a position of changing 
bobbin. Relay 2040 serves to carry the signal unitl 
timer T2 has timed out. Alternative start is provided 
push button. The recycle signal on the first line can be 
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interrupted opening the switch which will cause the 
machine to cease cycling. 
On the arrival of the quarter 2, in stitching position, 

as indicated by limit switch LS288; and the subsequent 
arrival of the vamp 4 in stitching position, as indicated 
by limit switch LS478, and subject to a photo 
protective system marked F1 to indicate that the vamp 
4 and quarter 2 are actually in place, relay 64A is 
pulsed to initiate the action. Note that if the arrival of 
the vamp 4 precedes the arrival of the quarter 2, no 
pulse will result, as the pulse capacitor C1 will not be 
charged. The arrival of the quarter 2 charges the capac 
itor C1. The pulsing of relay CR 64 A on its return to 
normal position pulses relay CR 64B which is a time 
signal to be used later as will be described. 
Operation of relay 64A initiates the action by bring 

ing the sewing machine foot 155 down on the assembly 
of quarter 2 and vamp 4. This foot 155 is held down by 
an interlock which is broken both at the conclusion of 
the stitching, and by a timer which is part of the se 
quence of stopping and re-starting in order to insert the 
tongue and the second half of the quarter. It will be 
noted that the foot 155 is also brought down by relay 
CR 75A and CR 75B which are in the sequence of stop 
ping for the tongue 6 and the second half of the quarter 
2 respectively at the conclusion of each sequence 
where stitching is about to be resumed. 
A clamp CR66 fixed to the sewing machine frame 

serves to clamp the assembly in place when it is not 
being stitched, and this clamp is applied by relay CR 
64A and also by a timer T721 coming out of the se 
quence of the stop for the tongue. The timer T721 re 
lates to the instant at which the stitching is finished be 
fore the insertion is made. The clamp is also applied by 
a pulse from relay CR 708 which indicated that the cor 
recting motion later referred to is complete. The clamp 
CR66 is held in, or locked, by relay 62 which is the sew 
ing machine control, so that it is instantly released as 
soon as the sewing machine 20 starts. After the assem 
bly has been correctly clamped by the sewing machine 
foot and the clamp, the delayed relay CR 64B operates, 
and gives the signal to release the vamp 4 from its trans 
fer clamp, and then withdraw the transfer clamp, and 
then withdraw the transfer action. The vamp transfer 
motion in retracting, on engaging the oneway limit 
switch LS473, operates relay CR473. This relay actu 
ates a relay CR 13 which brings up a folding table AC 
13, which is close to the sewing machine 20, and com 
pletes the entire stitching surface, but has to be folded 
down out of the way during the delivery of the vamp. 
It is put into stitching position after the vamp tool has 
retracted, and remains there until the end of stiching. 
The action of bringing up table CR 13 is used electri 
cally to initiate a timer T13, which actuates the releases 
of the quarter transfer clamp and the return stroke of 
the quarter tool. This timer also initiates CR71A which 
determines the first figure of stitching i.e., the first con 
vex radius 8. CR71A is locked down until broken by 
73A, the next figure of stitching i.e., the straight line 
portion 10 of the pattern. It immediately activates the 
convex stitching tool (AC71), and at the same time the 
wander pin 285 is actuated by relay 79. 
When not engaged on the workpiece and moving 

through the stitch the wander pin 285 takes a home po 
sition, that which is required to join the ends of the 
quarter 2 and vamp 4 for the first half of the pattern. 
The wander pin 285 is actuated to make this join when 
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in the home position. A fraction of a second after this 
join is completed, however, the wander pin 285 is re 
leased from its home position and made free to travel 
in a horizontal plane following the movements of the 
shoe components as they go through the pattern of the 
stitch. Before the completion of the straight line stitch 
10, however, the wander pin 285 will have approached 
the sewing machine 20 to its practical limit, and by this 
time the stitch will be established so it is withdrawn and 
returned to its home position. The timer T13, action of 
which is initiated by the folding table 5 coming into 
place, relay CR79 is actuated which brings down the 
pin 285 and this realy is locked in until released by 
timer T73A, which is the timer initated by the com 
mencement of the first straight line stitch 10. The wan 
der pin 285 has been held in its home position by relay 
CR77 which is actuated by relay CR 79 in its normal po 
sition, that is to say, when not in use. Then relay CR79 
is actuated, and relay CR77 is de-energized, but after 
a very short interval of time, as it is momentarily held 
in by a parallel capacitor. The action, therefore, is that 
air cylinder AC77 (274) which holds the wander pin 
285 in its home position is normally actuated, to be re 
leased momentarily after the wander pin 285 is en 
gaged, and is reactuated when the wander pin 285 is 
disengaged in the course of the first straight line stitch 
10. 
The closing of relay CR71A, marking the first por 

tion of the stitching pattern, starts two timers which ini 
tiate the actual start of the sewing machine 20, and the 
application of the moving fence after stitching has 
started. Timer T71A closes and locks relay CR62 
which starts the sewing machine 20 a fraction of a sec 
ond after the events previously described, and the 
workpiece assembly is secured for stitching by the sew 
ing machine foot 155 and the stitching tool. The start 
of stitching is conditional on limit switch LS128 which 
indicates that the sewing machine is not retracted, but 
is presumably in its operation position. The sewing ma 
chine is stopped on opening relay CR62 by three sepa 
rate events - the two stops for the vamp 4 and the sec 
ond quarter 2 respectively, and the stop at the end of 
stitching. It is also restarted by timer T727 which will 
be discussed later. 

It will be noted that when LS128 is closed, indicating 
that the sewing machine 20 is retracted, it can be oper 
ated manually by a switch. This is for the purpose of ad 
justing and testing the sewing machine 20 outside of the 
stitching cycle. The sewing machine clutch and brake 
are shown as separately controlled so as to enable the 
required amount of torque both for starting and stop 
ping the sewing machine. 
Timer T71C is also initiated by relay CR71A after a 

longer period of time. It brings into action CR65 and 
AC65 the moving fence which serves as a continually 
moving, self-adjusting fence 158 against which to oper 
ate the stitching. The 158 cannot be put into position, 
however, until after the stitch is started, and has pro 
gressed approximately 4 inch. This fence 158 is with 
drawn at the conclusion of the stitching cycle. 
As the cloth stitches around the first convex turn 8, 

the convex tool engages the adjustable limit switch 
LS716 which makes the first of the tool transfers by ac 
tuating relay CR73A for the first straight line 10, the 
second figure of stitching. It will be noted that relay 
CR71A, the first figure of stitching, is locked by relay 
CR73A. As relay CR73A, is engaged, this lock breaks 
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and transfers the tools. The relay CR73A is its turn is 
locked in by relay CR 74A which is the third figure X 
of stitching. Relay CR73A of course brings in the 
stitching tool which is the straight line stitching tool. 
Relay CR73A also actuates timer T73A which is set to 
release the wander pin 285 during the course of the 
straight line configuration. 
Photoswitch P701, the base connection of which is 

not shown, and which is actuated by the illumination of 
the edge of the vamp 4 in transit by the straight line 
FIG. 10, actuates a realy CR 74A thereby dropping out 
relay CR 73A, bringing in air cylinder AC74 (352) and 
releasing air cylinder AC73 (321). Relay CR74A is 
locked up by timer T722 which is the stopping se 
quence related to introducing new parts of the assem 
bly. 
The next tool change, therefore, is initiated by photo 

cell P 702 (369), which is actuated by the occlusion of 
a vane marking the length of arc of the small radius 
through a geared connection as described in the me 
chanical section, and which actuates CR 720. This stops 
the machine forthwith and thereafter drops out all 
tools. The first action of relay CR720 is to stop the sew 
ing machine, instantly followed by the action of the po 
sitioning motor 223 in series with slip ring to bring the 
needle up. No other action takes place for a period of 
time in order to ensure that the sewing machine 20 is 
completely stopped before any tooling changes are 
made. Relay CR720 also initiates the action of two 
timers - T721 and T722. These timers are also used in 
connection with the next stop instituted by relay 
CR724 which stops to admit the second half of the 
quarter 2 for the tongue stop. Timer T721, used in con 
junction with relay CR 720, reinstates the sewing ma 
chine bar clamp 234. Timer T722, in conjunction with 
relay 720, lifts the foot and releases the sewing tools 
i.e., 74A as above noted, and at the same time starts 
into motion the tongue transfer. Timer T722 in series 
with CR 720 indicating the first stop is also in series 
with a further protective photoswitch to ensure that the 
tongue 6 is actually in place in the tool which is about 
to insert it into the stitching assembly. The reversed 
order of these relays is in order to accommodate the in 
terface of the photoswitch transistor PF2 into the relay 
circuit. 
Air cylinder 55F initiates the tongue transfer which 

brings the tongue 6 into the stitching assembly. When 
the tongue tool has arrived in place as indicated by 
LS558, it brings in CR75A which is the next portion of 
the stitching pattern. This co-operating relay CR75A is 
momentarily prevented from locking by T722, but inas 
much as a certain period of time must take place be 
tween the initiation of the action on air cylinder 55F 
and its completion, this timer will have re-opened to its 
normal position before the arrival of the tool at limit 
switch LS558, and the lock will hold with the aid of 
small capacitor C3 to ensure a slight overlap of time. 
The closing of relay CR75A immediately brings in 
stitching tool air cylinder AC75, and also used in the 
next stop to insert the second half of the quarter 2. 
Timer T725 starts the removal of the respective parts 
tool; in the first case the tongue clamp, and tongue 
transfer element, and timer T726 restarts the sewing 
machine 20 through pulse relay CR 727. The stitching 
tool now employed is 75, in combination with 76 which 
is the large concave arc operated by relay CR75A, 
which is the fourth portion of the stitching pattern. The 
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action of starting the sewing machine automatically re 
leases the clamp. 
T725, which is the first of the timers on the comple 

tion side of the stopping motion, when conditioned by 
relay CR75A to indicate that it is in the earlier stop, 
that is to say, the tongue stop, release the tongue tool 
and returns it to position. Timer T726, as mentioned 
before, starts the sewing machine. As the stitching ar 
rives at photocell P703. YL1 relay CR724 is actuated 
which repeats the stopping sequence previously given 
by relay CR720. The relay in itself instantly stops the 
sewing machine. As the stitching arrives at photocell 
P703 which is also a photoswitch mounted under the 
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stitching table B actuated by the approaching edge of 
the tongue 6 as the cloth moves across the table in the 
fourth figure of stitching 12, relay CR 724 is actuated 
which repeats the stopping sequence previously given 
by relay CR720. The relay CR 724 in itself instantly 
stops the sewing machine, and is immediately followed 
by an action of the needle positioning motor used this 
time in conjunction with a second slip ring to stop the 
sewing machine in the needle down position. 
Simultaneously with the stitching of the first half of 

the assembly, the trailing end 2c of the quarter 2 has 
been moved by the action of stitching through a course 
starting at the input side of the centre line, moving 
across the centre line lying out horizontally on the 
stitching table away from the sewing machine, and as 
the concave arcs come in, moving back towards the 
centre line of the output side. At the commencement 
of the first concave arc 8 indicated by relay CR74A, 
the gauge 217 operated by AC31 is brought down onto 
the sewing surface so that it will intercept the motion 
of the trailing end 2c of the quarter 2 as it is proceeding 
back toward the centre line. This gauge 217 is held in 
until after a signal CR708 is produced by the correcting 
mechanism to indicate that the trailing end is in the 
correct position to be clamped for insertion into the as 
sembly, also by a further short time interval to ensure 
the clamping action determined by a parallel capacitor. 
When this gauge 217 is brought down, at the same 
time, the two rotary brushes 218 operated by motors 
M31A (220) and M31B (220) are also brought down, 
and their motors turned on. These are in such a posi 
tion as to force the trailing end 2c of the quarter 2 sol 
idly into the gauge 217 where it is held pending the next 
State. 

T721 which is the first of the timed actions on the 
stopping side of the intermediate stop, comes into play 
after the assembly has positively reached a stop, with 
the needle down as previously explained, and acting in. 
conjunction with CR724, which indicates that it is in 
the second or median stop position, actuates a relay 
CR14 which brings in the correcting motion. Almost 
instantly afterwards T722 releases the pins 390. This 
correcting motion is the small knurled wheel 221 which 
is mounted on an almost horizontal shaft near the cen 
tre line of the sewing machine, and under the sewing 
machine arm so that the shaft is approximately parallel 
and approximately under the centre line of the sewing 
machine. It is powered by a small DC motor 223 which 
can be operated in either direction, projects towards 
the needles of the sewing machine on a cantilever 
mount which is depressed by the action of AC14, bring 
ing the wheel 221 onto the forward portion of the vamp 
4 approximately 1 % inches forward of the needle. As 
explained in the mechanical description, when this 
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knurled wheel 221 comes into place, the vamp 4 is held 
by the needle at its centre point and by the action of the 
index pins 390 ought to be at such an angle that its edge 
will besect the photocell 404 placed to be partly cov 
ered by a free edge of the inside or gauging curve of the 
vamp, as far distant from the neddle as is practical. 
When this tool is brought into place, the photocell 404 
will either be marginally illuminated or marginally oc 
cluded, and as shown in the reversal wiring diagram for 
the motor armature of 223 (M15) the closing or open 
ing of the relay which is operated by this photocell will 
cause the motor to turn in a clockwise or counter 
clockwise direction. This photocell 404 operates 
through a solid state amplifier the base connection of 
which is not shown. The simultaneous lowering of this 
wheel 221 and the turning on of the motor 223 in one 
direction or the other by the actuation of CR14 will 
cause the photocell 404, if illuminated, to be occluded, 
and if occluded, to be illuminated. The precise instant 
of change is supplied by a pulse on relay CR708 which 
lifts the wheel 221 clear of the vamp 4 and stops the 
motor 223 by releasing relay CR 14. This signal, CR708 
as previously noted, releases the gauge 217 after a short 
period, but at the same time it operates the positioning 
motor through the first slip ring to bring the needle to 
its up position. It operates relay CR66 to restore the bar 
clamp 234, and it operates relay CR32 which brings 
down on top of the end of the quarter 2, the quarter 
turning device. Simultaneously, relay CR34 is also ac 
tuated which brings up the square bar 198 which en 
gages the square hole 189 in the upper part of the 
clamp and a moment later, propels it through its two 
motions, one a straight line, and the other an arc, to 
bring the free end 2c of the quarter 2 into correct posi 
tion in the assembly. Accompanying the actuation of 
relay CR32, but delayed slightly by the inertia of the 
part, the glue applicator (not shown) operated by relay 
CR33 and AC33 is brought downward and inward on 
a straight slide motion to touch the precise spot on the 
gauged trailing edge 2c, which by this time has been 
clamped, where the glue is to be applied to attach it to 
the vamp in the final assembly. This is a commercial 
hot melt applicator in which the hot melt is actually ap 
plied by the action of a small motor spouting it out an 
orifice. This motor is turned on by a cam action at the 
outward extremity of the stroke of AC33, and is a self 
contained action outside of the machine logic. The 
downward stroke of relay CR33 is provided by a timed 
capacitor pulse so that the applicator is immediately 
withdrawn after depositing the glue. 
A timer T32 is initiated by relay CR.32 and provides 

time for the above actions to occur; that is, for the sec 
ond half of the quarter to be clamped in position for 
transfer. It starts air cylinder AC35 (215) forward, 
which is the first half of an articulated motion to bring 
in the second part of the quarter 2. This motion starts 
with a straight line, and terminates with an arc of ap 
proximately 180°. The limit switch at the end of the 
straight line cylinder AC35 (215) pulses the air cylin 
der AC36 (213) forward. The termination of the arc 
movement, noted by limit switch LS368, actuates relay 
CR78 which operates cylinder AC78 (274) to bring 
down the pressing tool 275 over the junction of the 
vamp and quarter close to the end of the stitching pat 
tern and directly above the then location of the spot of 
glue previously applied to the quarter 2. Just as the ter 
minal corner of the quarter 2 is coming into place, a 
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small air jet AC16 (see FIG. 31) is turned on which mo 
mentarily lifts the vamp 4 to permit the free entry of the 
quarter 2. It also brings in the next stitching relay 
CR75B which is the second half of the large concave 
radius, and this again sets up the two timers, T725 and 
T726, which successively remove the transfer tools and 
set down the sewing machine foot, and later start the 
sewing machine as in the tongue stop. Just before the 
commencement of stitching the quarter transfer tools 
are retracted. T725, in conjunction with T724, opens 
the quarter turning device (air cylinder 184) and initi 
ates the retraction of AC36 (cylinder 213) which, at its 
termination, actuates limit switch LS361 (204), which 
then reverses air cylinder AC35 (215) being the same 
sequence of actions of the two motions which brought 
the quarter 2 into place, but in reverse. During this re 
verse action the upper part of the clamp, is still secured 
by the square peg 198 actuated by AC34 (air cylinder 
203) which is necessary to bring the upper part of the 
tool back to its home position. An additional timer, 
T34, is also actuated by CR708 for a longer period of 
time, and it, when actuated, reverses AC34 (cylinder 
203) retracting the square peg 198 back below the 
table B so that the device is open to permit the passage 
of another quarter. 

Stitching then proceeds to photocell P 704, which is 
also in a group of photocells occluded by the transit of 
the edge of the vamp, which actuates relay CR 74B 
controlling the next portion of stitching. The actuation 
of relay CR 74B releases the tools actuated by air cylin 
der AC75 and AC76 and brings in the tools actuated 
by air cylinder AC74 (352) which is the small concave 
arc X. Stitching on the small concave arc X is con 
trolled by the engagement of the third pin group, which 
as shown in the mechanical description, operates 
through gears a vane which occludes the photoelectric 
cell during a precise determination of arc in this mo 
tion. This signal, a repetition of signal 702 previously 
described, but distinguished by its use in conjunction 
with relay CR74B, brings in relay CR 73B which re 
leases tool AC74 making the concave arc, and actuates 
tool AC73 (air cylinder 334) to stitch in a straight line. 

Stitching then proceeds to photocell P706 which 
brings in relay CR71B, and this releases the straight 
line tool, and brings in the convex turning tool AC 71 
(air cylinder 257) which is the final figure of stitching. 
This relay is released by the final stitching signal, 
CR718, which is the termination of the stitch. It will be 
noted that these three relays, CR74B, CR73B, and 
CR71B, operate the same tools as their opposite num 
bers CR74A, CR73A, and CRT1A. The conclusion of 
stitching is marked by a limit switch LS718 which is in 
the turning arc of tool AC71, along with 716 which is 
used to indicate the termination of the first figure of 
stitching. This switch is self opening and the result of 
the signal is to lift tool AC71, which permits the whole 
motion to rock back on a light spring, opening the 
switch. Switch 718 produces the various terminal sig 
nals for stopping the sewing machine, operating the 
needle positioning motor M63 through the first slip ring 
to bring the needle to its up position in preparation for 
the next insertion of components, also raising the foot, 
releasing the clamp, etc., and also initiates the first of 
the discharge signals, air cylinder AC 82. 
The action of the discharge system is actuation of air 

cylinder AC82, the clamp, which is put into engage 
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ment by limit switch LS718. As the sewing machine is 
stopped at this time, the emerging assembly is simply 
held in this position until the next stitch starts. When 
this starts, with signal 64A, air cylinder AC81, which is 
the discharge transfer, is retracted. The clamp, which 
is holding the workpiece assembly, and which slides 
along the transfer motion is not attached to the air cyl 
inder AC81, but is pulled backwards by a negator 
spring, that is to say a spring having a constant gradient, 
and when cylinder AC81 is withdrawn, it releases the 
stop restraining the spring, and the clamp is free to 
move backward under the pressure of the spring. It is, 
of course, clamped to the assembly which has just been 
stitched, and which is attached to the new assembly by 
the chain of stitches between the assemblies. The nega 
tor spring therefore puts a constant tension backwards 
to withdraw both assemblies out of the sewing machine, 
and this tension is necessary to get the stitch started 
correctly, and to carry the threads free of the stitch. As 
the motion passes along, being drawn by the spring and 
released by the emerging stitch, it passes limit switch 
LS815 which triggers a rapid chopper action to cut the 
threads between the two pieces. As soon as the thread 
is cut, of course, the free assembly which is not being 
stitched, but is held in the clamp, is free to run back 
along the motion drawn by the spring to a limit switch, 
LS818, which opens the clamping air cylinder and 
drops the assembly onto a waiting stack. Air cylinder 
AC81, the transfer stroke, is returned to its forward po 
sition later during actuation of relay 73B which con 
trols the second to the last portion of the stitching pat 
tern so that it will arrive in position just in time to make 
the grip at the finish of the next stitch. 
Outside of the stitching sequence, and the various el 

ements which arise from it, there are a number of ele 
ments provided for the purpose of taking a fresh quar 
ter, vamp and tongue respectively out of thier feed 
stacks, and putting them into the transfer clamp ready 
for transfer into the stitching operation. As these ele 
ments are in progress during the course of the stitch, 
they are leisurely relative to the stitching operation, 
and the most economical way to automate them is by 
the use of clocks, that is to say mutlipulse electric tim 
ers driven by small telechron motors. Each clock is 
geared for the motor to give a positive speed, in this 
case a 7 second total revolution which can be altered 
in steps of approximately 1 second by changing gears. 
Each clock is provided with 8 cams operating micro 
switches on which both the starting time and the finish 
time of the cam action can be set with considerable 
precision by adjusting the cams. One of these cam 
switches is connected in such a fashion as to cause the 
clock to make one exact revolution per input pulse, and 
the other seven operate air cylinder valves, generally 4 
way with spring return, so that each cam turns one air 
cylinder on for advance, and off for retract. 
Clock 1 is triggered by limit switch LS283 which is 

a one way switch on the return of the transfer device 
of the quarter, the action of which has been described 
previously. The return of this device to its home posi 
tion under the stack initiates the cycle of the clock 
which successively operates the feed hook, feed clamp 
and feed stroke which are the three motions necessary 
to extract the next quarter from the stack, "gauge 
down," which puts the gauge 55 into functioning posi 
tion. It also operates the engagement of the continu 
ously turning rotary brush 61 which, when engaged, 
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sweeps the quarter 2 into the gauge 55, and finally the 
make up stroke for the transfer clamp 65. At the con 
clusion of this sequence of operations, a fresh quarter 
2 has been removed from the stack, gauged, and placed 
in correct position in the transfer clamp 65 ready to be 
called into the stitch as required. 
Clock 2 is similarly operated in sequence the various 

feed motions for the vamp 4. It is triggered by limit 
switch LS473 (115) which is actuated by the return 
stroke of the vamp delivery device 107. The elements 
effected are the vamp suction, which is turned on just 
before the feed starts; the vamp feed element, which 
withdraws the vamp 4 from the stack; engagement of 
the constantly running brush motor, which pushed the 
vamp 4 into the gauge 88; the gauge plate 101 which 
is lowered into gauging position; and the transfer clamp 
106 which is made up by this clock in order to prepare 
the vamp 4 for delivery into the stitch as required. 
Clock 3, which performs a similar action for the 

tongue 6 is triggered by limit switch LS553, a one way 
limit switch acting on the return of the tongue delivery 
stroke. It operates the suction for the tongue, the feed 
of the tongue from the stack 128, and the making up 
of the tongue clamp 139. As the tongue 6 is particularly 
easy to gauge, it is arranged that the feed stroke from 
the stack 128 puts the tongue into the correct position 
and attitude. 
This concludes the operating motions of successive 

stitching. Unless interrupted, the cycle is reconstituted 
each time by a signal originating from relay CR71B 
which controls the final portion of the stitching pattern. 
The circuit ensures all the stitching operations as 
shown, and triggers all the clock operations. 
Certain motions necessary in order to effect the stop 

in stitching operation for the changing of bobbins. A 
geared electro-mechanical counter is attached to the 
sewing machine 20 which will in effect count stitches, 
although not individually, but at the ratio of 3 to 1. This 
will read out into two predetermined numbers, one 
smaller than the other. The second or higher predeter 
mined number will be the final number of stitches 
which can be made from one bobbin. This of course 
will be independent of the size of shoes involved, but 
the number will leave enough to spare so that the shoe 
then in process can be finished on the remaining thread 
in the bobbin. The preliminary signal will come approx 
imately one shoe ahead of the final signal. The prelimi 
nary signal when it comes up will merely turn on a 
lamp to indicate to the operator that this particular 
sewing machine is about to run out of bobbin thread. 

When the second count comes to the counter, it is 
stored in the circuit until relay CR73B is actuated, 
which is the second last portion of the stitching pattern 
of the then current shoe. This closes and locks relay 
CR2 which can only be unlocked by manual push but 
ton. Relay CR2 inhibits the signal, which sets up the 
original timers to bring in new assemblies for a fresh 
shoe. As the rest of the cycle is initiated by the arrival 
of the tools carrying these assemblies, and as the signal 
to bring in these assemblies is suppressed, no new cycle 
starts. At the end of a short time delay set up by timer 
T3, and subject to limit switch LS718 which determines 
that the switch is actually concluded, air cylinder AC11 
forward is actuated in a forward direction to retract 
those stitching tools which would interfere with the 
withdrawal of the sewing machine from the stitching 
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position. The conclusion of the retract of these tools, 
marked by limit switch LS118, actuates air cylinder 
AC12 to withdraw the sewing machine 20 from the 
stitching position. It will be noted that relay CR2, 
which sets up the condition of being out of thread and 
changing the bobbin, also inhibits the signal for the last 
previous assembly by air cylinder AC82, the discharge 
clamp. Otherwise, this assembly would be torn from the 
needle by the retract of the sewing machine 20. When 
the sewing machine 20 has reached this retract posi 
tion, it turns on a warning lamp through limit switch 
LS128A to indicate that the unit is ready for bobbin 
change. The actuation of this limit switch also permits 
operating the sewing machine by a push button. This is 
so that the sewing machine can be independently tested 
when out of position. 
To reverse this action, after the bobbin has been 

changed, a push button PB1 is operated to actuate air 
cylinder AC12 in a forward direction which brings the 
sewing machine back into place, and at the conclusion 
of its forward stroke engages a limit switch LS128 
which restores the stitching tools to their position en 
closing the end of the sewing machine. It is also neces 
sary to press another push button PB2, which will 
clamp the jaws of the discharge motion after having put 
the still attached assembly correctly into these jaws. 
AFter this, the start push button will reinstate the signal 
to bring in the complete but unused assembly in the 
jaws of the quarter and the vamp transfer mechanism, 
and will recommence the stitching cycle. 

It will be noted that the pacemaker for the entire sys 
tem is the actual stitching. Stitching is initiated by a se 
quence of signals which indicated that the assembly is 
in place ready to commence stitching, and all future ac 
tions are goverened by a series of electronic switches 
which mark the termination of each figure of stitching. 
As the shoe is now designed, stitching starts with a con 
vex curve, then goes to a straight line, then a sharp con 
cave curve, followed by a large concave curve to the 
centre of the stitch. These same figures are repeated in 
the opposite direction on the reverse part of the stitch; 
first the second half of the large concave curve, then 
another short concave curve, the another straight line, 
and a finishing convex curve. All signals arising out of 
the stitching sequence, that is the relay sequence, are 
timed by these photo-electric signals which are trig 
gered by the motion by the cloth itself. Therefore, the 
speed of the entire system is dependent on the operat 
ing speed of the sewing machine, which of course can 
be warried. As for the feed motions which are operated 
by clocks independently on true time, it is only neces 
sary that these be fast enough. In short, the signal to 
start each clock is given at the earliest convenient time 
and the clock must run fast enough to deposit a fresh 
workpiece in the jaws of the transfer mechanism by the 
time this material is called for. As the entire machine 
is speeded up, the clock motions can be speeded up by 
changing gears. It does not matter if they deliver the 
workpieces with time to spare. 
Although the circuit described is based on relays it 

will be appreciated that a solid state circuit which may 
be a straight-forward transposition of the relay circuit 
could also be used. The photo-electrics is such a solid 
state circuit would be the same, being operated by lin 
earchips in either case, and the open bases of the tran 
sistors in the relay circuits are intended to accommo 
date the output of linear chips. In the solid state circuit 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

34 
it is contemplated that there would be in general a flip 
flop chip, or a bi-stable multivibrator to control each of 
the air cylinder motions through its associated valve. 
These chips would operate to turn the valves on and off 
according to signals brought in from the photocells, 
etc., and coordinated by means of and orgates. The op 
erating outputs of the flip-flop chips would then be ap 
plied to Darlington amplifiers or other two stage ampli 
fiers to provide sufficient voltage and current to oper 
ate DC valves, and the clutch brake mechanism which 
is also DC. It will be appreciated therefore that change 
over therefore from a relay circuit to a solid state cir 
cuit would not alter the sequence of motions or the ac 
tual mechanical actions of the machine. 
We claim: 
1. An apparatus for automatically interconnecting 

shoe upper components including a quarter, vamp and 
tongue formed of stitchable material along a predeter 
mined path of connection extending parallel to one 
edge of said vamp, said apparatus comprising: 
A. means for engaging and gauging said components 

prior to interconnection, including 
i. a stacking device for retaining a stock of each of 
said components; 

ii. gauging means for gauging each of said compo 
nents one at a time; and 

iii. feed means for feeding each of said components 
one at a time to said gauging means; 

B. means for feeding said components into overlap 
ping relationship at a stitching location 

C. means for stitching said components, at said 
stitching location, in overlapping relationship along 
said predetermined path of connection, said stitch 
ing means including 
i. a sewing machine; and 
ii. guiding means for causing said components to 
move along said predetermined path of connec 
tion through said sewing machine, said guiding 
means including (a) a first guiding element for 
causing said path of connection to follow an arc, 
(b) a second guiding element for causing said 
path of connection to follow a straight line, and 
(c) third and fourth guiding elements for causing 
said path of connection to follow arcs, said arcs 
being of different radii, said arcs and straight line 
defining one half of said path of connection; and 

D. sensing means for controlling the direction of 
travel of said components to ensure the stitching of 
said components along said predetermined path of 
connection. 

2. An apparatus according to claim 1, wherein said 
sensing means includes: 

i. photoelectric cell means for occlusion by said 
components during travel along said path of con 
nection, whereby the direction of the path of 
connection can be changed; and 

ii. electrical control means for actuating and deac 
tuating said guiding elements in a predetermined 
sequence. 

3. An apparatus according to claim 1, including a 
quarter turning assembly for turning one end of said 
quarter into engagement with one end of said vamp fol 
lowing completion of one half of said path of connec 
tion. 

4. An apparatus according to claim 3, including a 
centre point correction device for ensuring that the 
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second half of said path of connection is the mirror 
image of said one half of the path of connection. 

5. An apparatus according to claim 4, including 
clamping means for movement into engagement with 
said vamp between stitching of said arcs and straight 
line. 

6. An apparatus according to claim 5, including a 
wander pin for engaging and guiding said quarter and 
vamp at the start of stitching. 

7. An apparatus according to claim 1, wherein each 
said first, third and fourth guiding elements includes: 

i. pins for engaging said vamp; 
ii. means pivotally supporting said pins for rotation 
about a vertical axis from an initial rest position 
through an arc; 

iii. means for returning said pins to said initial rest 
position; and 

iv. means for moving said pins vertically into and 
out of engagement with said vamp. 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

36 
8. An apparatus according to claim 1, wherein said 

second guiding element includes: 
i. a pin for engaging said vamp; 
ii. means slidably supporting said pin for movement 
along a straight line path of travel from an initial 
rest position; 

iii. means for returning said pin to said initial rest 
position; and 

iv. means for moving said pin vertically into and 
out of engagement with said vamp. 

9. An apparatus according to claim 3, wherein said 
quarter turning assembly includes: 

i. pins for engaging said one end of said quarter; 
ii. means for moving said one end of said quarter 
along a straight line path of travel; and 

iii. means for turning said one end of said quarter 
through a semicircle into engagement with said 
one end of said vamp. 
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