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5 Clairas. (C. i2-204) 

This invention relates to apparatus for guiding a work 
piece under the needle of a sewing machine and, more 
particularly, to Such apparatus of the kind in which 
the workpiece is automatically guided along a stitching 
line of predetermined form. In one known form of 
apparatus of the kind specified a supporting carriage for 
a frame holding the workpiece is provided with first con 
trol means adapted to effect movement in a first sense 
of the carriage in a plane normal to the needle of the 
Sewing machine and second control means adapted to 
effect movement of the carriage in the said plane in a 
Second Sense at or substantially at right angles to the first 
Sense. Driving means for the control means in that 
known form of apparatus comprise a constant speed 
electric motor having associated therewith a spring 
biassed friction clutch mechanism of known form which 
may be actuated so as to transmit the drive of the elec 
tric notor through suitable gearing both to the main 
shaft of the sewing machine head and a further drive 
shaft for operating the first and second control means. 
The employment of a constant speed notor in the known 
form of apparatus described above gives rise to certain 
operational difficulties particularly when it is desired to 
Stitch along a predetermined stitching line which includes 
a discontinuity, the term discontinuity being used herein 
to embrace such things as the ends of a stitching line cr 
an abrupt change of direction in the line of stitching. One 
operational difficulty arising from the use of a constant 
speed motor in previously known forms of apparatus is 
that starting of the motor at the beginning of the stitch 
ing line creates a high initial acceleration of the moving 
parts which, in the case of a Workpiece comprising a plu 
rality of Superposed textile fabric plies, may give rise to 
the formation of a sewing ripple. 

Also, with the known arrangenheint described above, 
it is difficult to ensure that stitching will be terminated 
xactly at the end of the stitching line. This fact has 
led to the practice of providing means whereby the elec 
tric motor is disengaged a few, say 5 or 6, stitches before 
the end of the stitching line and the inertia of the moving 
parts of the apparatus is utilised to effect stitching of the 
end portion of the stitching line. One important defect 
cf this technique is that the tightness of coacting moving 
parts of the apparatus and the viscosity of oil in the gear 
box containing the gearing of the drives to the sewing 
machine drive shaft and the drive shaft of the first and 
econd control means varies and may result in the inertia 

of the apparatus being insufficient to effect Stitching of 
the selected number of stitches to bring the needle to the 
end of the stitching line. in this event, the operator of 
the apparatus has to operate the sewing head manually 
to perform the final stitch or stitches of the stitching line. 
Alternatively, appreciable momentum of the moving parts 
inay remain at the end of the stitching line, causing ap 
preciabie strains and wear upon sudden stopping of the 
drive. Further, the sudden stopping of the drive may 
cause breakage of the sewing thread. 

it will be appreciated that these disadvantages adverse 
iy affect the productive capacity of the known form of 
apparatus described above and it is, accordingly, one 
cbject of the present invention to provide an improved 
form of apparatus for guiding a workpiece under the 
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needle of a sewing machine in which the said disadvan 
tages can be largely, if not entirely, overcome and which 
is, accordingly, capable of operating at a higher rate of 
production than the known form of apparatus described. 
The invention includes apparatus for automatically 

guiding a workpiece under the needle of a sewing ma 
chine along a line of stitching of predetermined form 
including a discontinuity, comprising a workpiece Sup 
porting carriage, first control means adapted to effect 
movement of the carriage in a plane normal or Substan 
tially normal to the needle of the sewing machine in a 
first sense, second control means adapted to effect move 
ment of the carriage in the said plaine in a second sense 
normal or substantially normal to the first sense, and 
driving means adapted to effect movement at least of the 
first and second control means at a first relatively low 
rate over a length of the line of stitching including the 
discontinuity and at a second relatively high rate over 
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the remainder of the line of stitching. 
Another object of this invention is to provide an auto 

matic sewing machine of the character described wherein 
a workpiece supporting carriage, movable in a plane Sub 
stantially normal to the endwise reciprocating needie on 
the machine, carries a workpiece under the needle and 
along a defined path in said plane that causes a stitching 
line of predetermined configuration to be formed in the 
workpiece, wherein the carriage advances the workpiece at 
a high speed through the greater portion of the length 
of the path but moves the workpiece at a lower speed 
in predetermined portions of the path where discon 
tinuities are to be made in the stitching line or where 
for other reasons slower motion of the workpiece reia 
tive to the needle is required, and wherein the rate of 
needie reciprocation is so controlled that needle speed 
is at all times coordinated with the speed at which the 
workpiece is advancing along its path. 
By providing an apparatus whereby the Sewing rate and 

rate of noverinent of the workpiece is reduced over a length 
of the stitching line including a discontinuity, it willite uil 
ierstood that the high initial acceleration of the noving 
parts and the consequent sewing ripple occasioned thereby 

Similarly, by arranging for a reduced rate 
of movement of the workpiece and the sewing machine nee 
die at the end of the line of stitching, it is possible, because 
of the comparatively low inertia of the moving parts of 
the apparatus at this lower rate of noverneat, to ensure 
that the stitching is terminated instantaneously upon coin 
pletion of the final stitch in the stitching line. Further, 
it has been found possible to speed up that part of the 
stitching operation which is carried out at the higher speed 
thereby increasing the productive capacity of the appa 
rais. 
Another object of this invention is to provide an auto 

matic sewing machine which achieves the above stated 
objectives and which also includes ineans for automatically 
insuring that the needle of the machine is stopped in a 
raised position at the finish end of each stitching line. 
The invention will now be described, by way of ex 

ample, with reference to the accompanying diagrammatic 
drawings, in which: 
FIGURE 1 is a perspective drawing of an automatic 

ewing machine to which the invention is applied; 
FCJRE 2 is a perspective drawing of the techanism 

of the sewing inachine shown in FIGURE i, certain of 
the parts being shown of simplified construction and dis 
placed somewhat in order to clarify the arrangement; 
FIGURE 3 is a side elevation, party in section, of 

a two-motor driving assembly indicated in FGURE 2; 
FGURE 4 is a plan view of a stop latch mechanism 

indicated in FEGURE 2; 
FiGURE 5 is a front elevation of a can assembly indi. 

cated in FIGURE 2: 
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FiGURES 6, 7 and 8 are side elevations respectively of 
three disc cams shown in FIGURE 5; 
FIGURE 9 is a front elevation of an interlock mecha 

nism indicated in FIGURE 2; and 
FIGURE 10 is an electrical circuit diagram for the au 

tomatic sewing machine shown in the preceding figures. 
Referring first to FIGURES 1 and 2, the function of 

the apparatus is to guide a workpiece under the needle 
of a sewing machine so that the workpiece moves along 
a stitching line of predetermined form including a discon 
tinuity; and the apparatus is utilised in the mass produc 
tion of men's shirt collars of the one piece kind for the 
preliminary sewing of the interlining to the front and rear 
fabric plies of the coilar prior to the turning of the collar 
in known manner to locate the interlining between the 
front and rear plies. The apparatus includes a sewing ma 
chine head a having a sewing needle 3, a needle driving 
main shaft sprocket 5 and a bobbin 7. The sewing ma 
chine head is mounted on a cabinet 9 in and on which 

A carriage are mounted the other parts of the apparatus. 
li, on which is detachably mounted a workpiece support 
ing frame i3, is mounted for sliding movement from left 
to right, as viewed in the direction indicated by the arrow 
A in FIGURE 1, on two horizontal paralei rods 5, and 
these two rods are secured at their ends to sieeves 17 
themselves slidably mounted on two further parallel rods 
18 which extend in a horizontal direction normal to that 
of the rods is. Thus, unless otherwise constrained, the 
carriage 1 can move over a limited range in two hori 
Zontal directions which are normal to one another. Au 
tomatic first and second control means are provided for 
movement of the carriage 11, the first control means in 
cluding, mounted on a horizontal cam shaft 19, a cylin 
drical can 21 formed in the outer surface thereof with a 
helical groove 23 constituting the cam track and adapted 
to control movement of the carriage in a plane normal 
to the axis-of the sewing machine needle 3 and in a direc 
tion from left to right of the head . The second con 
trol means include, mounted on the camshaft 19, a disc 
caim 25 formed with a peripheral cam track (not shown) 
adapted to control movement of the carriage it in the 
same plane. normal to the sewing machine needie axis 
as the first control means but in a direction from front to 
rear of the needle. The first control means includes a 
pin 29 engaged in the helical groove 23 and coupled to 
the carriage if through a mechanical linkage indicated 
generally by 31, while the second control means includes 
a pin 39 engaged in the cam track in disc can 25 and 
coupled to the sleeves 7 through a mechanical linkage 
indicated generally by 45. The apparatus described 
above is described in greater detail in the specification of 
our United Kingdom Patent No. 745,474, which also in 
cludes a description of the operation of the apparatus. 

iriving means adapted to effect movement of the can 
shaft 9 and, therefore, of the cylindrical can 23 and 
the disc cam 25 of the first and second control means in 
clude a main electric motor 5 disposed with its axis up 
right and an auxiliary motor 53 disposed with its axis hori 
zontal. Although the arrangement of these two motors 
is indicated diagrammatically in FIGURE 2, the construc 
tional detail of the mechanical interlinkage between these 
two motors is shown more clearly in FiGURE 3. On the 
output shaft 55 of the motor 5 is nounted a flywheel 57, 
through the intermediary of an output member 59 locked 
to the shaft 55 by a key 65 and locked to the flywheel by 
a key 63. Output member 59 is supported in a thrust 
resisting-ball bearing 65 carried by an end plate 67 se 
cured to the motor housing, and has mounted in it a 
bushing 69 coaxial with the shaft 55. The flywheel 57 
thus rotates with the shaft 55 and constitutes a driving 
member of a clutch mechanism described below. Mount 
ed on the end plate 67 is a housing 75 to an upper part 
of which is bolted the housing of the auxiliary motor 53. 
Through housing 7 extends a vertical driven shaft 73 co 
axial with the output shaft 55, supported at its upper 
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4. 
end in a journal ball bearing 75 and at its iower end in 
the bushing 69. A V-belt pulley 77 is mounted on the 
shaft 73 and is slidably keyed to that shaft by a key 79. 
A depending boss of the pulley is formed with a waisted 
portion encircled by a clutch withdrawal ring 33 engaged 
at two diametrically opposite points by pins, such as the 
pin 83, carried by a forked end of a clutch lever 85 piv 
otally mounted on a pin 87 carried on the housing 71. 
This depending boss is fermed, below the ring &A, as a 
plate 89 having a central recess 39A to leave an annular 
clutch bearing surface 89B arranged to engage, when the 
pulley 77 is forced downwardly, an annular insert 57A of 
friction material such as cork mounted in the upper face 
of the flywheel 57. 

Normally, the pulley. 77 is held out cf engagement. 
with the flywheel and to this end there is connected with 
the clutch lever 85, on the side of the pivot pin 87 re 
mote from the clutch withdrawal ring, a spring 93 act 
ing between the lever 85 and an abutment 95 formed on 
a bracket 97. The spring 93 acts to bias the lever 85. 
to a position in which the pulley 77 is out of engagement 
with the flywheel 57 and is in engagement, with a lower 
surface of a ring 99A of friction material secured to a 
driving member 99, which is described in more detail be 
low. The end of the clutch lever 85 remote from the 
pulley 77 is provided with an adjustable stop 101 which 
bears against the upper end of a vertical armature rod 
183A of an electro-magnet 03, energisation of which 
effects upward movement of the armature rod 193A and 
thereby rocking of the ever 85 about its pivot pin 37 
against the action of the biasing spring 93 with the re 
sult that the pulley 77 is disengaged from the driving 
member 99 and is brought into operative engagement with 
the flywheel 57. 

Rotatably mounted on the part of shaft 73 which lies 
above the pulley 77 is a wormwheel member 105 formed 
at its lower end with the driving member 99 and having a 
wormwheel (7 mounted on it and locked against rotation 
on it by a key 99. Above the wormwheel 07 the mem 
ber 105 is provided with a thrust resisting ball bearing 
:15 acting between the wormwheel 107 and the upper end 
of the housing 71. When the electro-magnet 3 is de 
energised, the spring 93 causes the upper face of the 
pulley 77 to engage the lower face of the ring 9.9A on the 
driving member 99 coupled to the wormwheel 07. 
This Wormwheel is engaged with a worm gear 113 pro 
vided on the horizontally extending output shaft is of 
the auxiliary motor 53. The free end of that shaft 5 
is Suitably supported in the housing 71. The upper end 
of the shaft. 73 is continued upwardly above the housing 
7; and is utilised as a bobbin winder shaft in well known 
alier. 
The main electric motor 5 is a /3 horsepower motor 

having an output shaft speed of 1440 rp.m., and the 
auxiliary motor 53 is a Ao horsepower motor having an 
output shaft speed of 2850 rp.m., these speeds being 
nominal speeds. The speed reduction effected by the 
Worm gear E3 and the wormwheel 107 is 24:1, so that 
while the speed of the flywheel 57 is 1440 rp.m., that 
of the driving member 99 is only about 119 rpm. 
As will be described hereinafter in greater detail, three 

conditions of operation are afforded by the twin motor 
arrangement described above. First, with the electro 
magnet 103 de-energised the pulley 77 is coupled to the 
auxiliary motor 53, and with that motor de-energised, the 
pulley is at rest. This is the state whether the main motor 
51 is energised or de-energised. Secondly, the auxiliary 
motor 53 can be switched on whilst the electro-magnet 
13 is de-energised, so that the pulley is driven at the 
lower Speed of 119 rp.m. by the auxiliary motor. 
Thirdly, both the main motor 51 and the electro-magnet 
i03 can be energised, whereupon the pulley 77 is coupled 
through the flywheel 57 to the main motor 51 and is 
driven at the higher speed of 1440 rpm. 

Whilst in the apparatus described two motors have 

3. 
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been utilised, the invention comprehends the use of a 
single motor or prime mover to afford different driving 
speeds for the pulley 77. Those skilled in the art will 
appreciate that with a single motor, dual speed operation 
of the pulley may be effected by utilising the shaft of the 
single motor to drive an auxiliary shaft which is provided 
with a clutch device for driving a further shaft carry 
ing a worm gear which is in mesh with the wormwheel 
on the pulley shaft 73. 

Referring now to FIGURE 2, the pulley 77 is arranged 
to drive by means of a W-belt 2: a further pulley 23 
which is keyed to an upright shaft 125 provided above 
the pulley 23 with a bevel gear 127 and below the pulley 
with a worm gear 29. Bevei gear 527 is in mesh with a 
bevel gear 131 mounted on a horizontal shaft 33 on 
which is keyed a chain sprocket 35. A chain 37 cou 
ples the chain sprocket 135 to the needle driving sprocket 
5. It will be appreciated that this sprocket 5 drives 
the main shaft in the sewing machine head, and drives, 
in addition to the needle 3, the shuttle located below the 
needle. The worm gear 529 is in mesh with a worn 
wheel 139 keyed to a shaft 141 extending laterally of the 
machine and on which is keyed a further bevel gear 143 
in mesh with a bevel gear 45 provided on the rearward 
end of a forwardly and downwardly extending propeller 
shaft 147. At its forward end, the shaft 47 enters a 
gear box 49 in which a bevel gear secured to the shaft 
is in mesh with another bevel gear carried on the hori 
zontally disposed cam shaft 9. 

Also carried on the shaft 25 of the further pulley 23 
is a stop latch (see FIGURE 4) in the form of a disc 
5i having a radially outwardly extending projection 
15A adapted to engage a detent 53 pivotally mounted 
on a fixed pin 154 together with a member 55 biassed by 
a spring 157 into contact with the periphery of the disc 
5 and arranged to engage the Substantially radial face 

of the projection 15iA opposite to that engaged by the 
detent 253, and thereby to limit rebound of the projec 
tion upon engagement wtih the detent 153. The detent 
153 is formed with a lug 62 provided with a pin i53 by 
which the detent is coupled to an end of a stop latch 
control rod 65. Movement of the rod 55 in a sense 
tending to release the detent from the projection 5A is 
opposed by a biassing spring 67 which is connected at 
one end thereof to the control rod 55 and is anchored 
at its other end to a fixed pin 169. As hereinafter de 
scribed, the stop latch control rod is adapted to be actu 
ated by a foot pedal of the machine. 
The can shaft i9 is continued through the gear box 

243, and on the side of the gear box remote from the 
cylindrical cam 21 an extension of the can shaft 9 has 
mcuited on it an asserably of three disc cams 8A, 333, 
and 3;{c (see FIGURES 5 to 8). As indicated in 
F.G. JRES 6 to 8, each of these disc cans is formed with 
a peripheral recess 83A, 183B cr 2330 having a radially 
inwardly extending leading edge i33AX, 333BX or 
E33CX, a circumferentially extending intermediate suf 
face E33AY, 83 BY or 33CY, and an outwardly and 
rearwardly inclined trailing edge 533AZ, 83EZ of S3CZ. 
The leading edge 33AX of the recess 33A in the first 
disc carn 233A is disposed angularly in advance of the 
leading edge 83CX of the recess 533C of the third disc 
cam 31C by an amount deterrained by the number of 
Stitches it is required to perform by the auxiliary notor 
53 at the end ci the line of stitching, whilst the leading 
edge S3BX of the recess 2333 of the second disc can 
18iB is disposed angularly in the rear of the leading edge 
i83CX of the recess 133C of the third disc cam 81C by 
an amount dependent upon the number of Stitches which 
the auxiliary ractor 53 is required to perform at the begin 
ing cf the line. 
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The recesses of the three disc cams 18A, ESAB and 
18iC are respectively adapted to be engaged by three 
pivotally mounted lever latches 35A, 35B and 85C. 
The lever latches i35A and 585B associated with the first 75 

6 
disc cann $83A and the second disc cam 3: B are spring 
biassed towards contact with their associated disc cams 
and are adapted in their movements into and out of their 
associated recesses E33A and 283B to operate respective 
microswitches 137 and i89. The pivotally mounted lever 
latch 85C is pivoted between its ends and is adapted 
lipon rotation thereof to cause rotation of an integral arm 
85CX which is connected by a pivotal connection i93. 

to a connecting rod 193 itself pivotally connected near 
the rear of the machine to the stop latch control rod 55 
(see Fig JRE 4) through a bell crank lever 95. The 
end of the lever atch 85C which is remote from the 
disc cam 3810 is linked with a left foot pedal 197 of two 
foot pedals 97, 99 provided at the front of the appara 
tus (see FEGURES 1 and 2). A vertical rod 28i con 
fiected at its lower end to the foot pedal 197 has a hooked 
upper end 25A, the free end of which is vertically slotted 
and the lever atch sliding vertically in that slot. The two 
parts of this free end, on either side of the slot, extend 
between two pins 263 provided on the lever latch 85C 
and extending right through that lever latch. A vertically 
xtetiding bolt 285 extends down into the slot of the free 
end of the rod upper end 2531A and permits adjustment 
cf the position in the travel of the foot pedal 197 at which 
it becoines effective to release the latch 35C from the 
recess 133C. By depressing this left foot pedal 97, the 
lever latch 35C is thus released and at the same time 
the stop latch control rod i65 is moved to release the stop 
latch shown in FIGURE 4. Molinted on the disc can 

is a Sector-like plate or arm 267 mounted on a 
89 which is adjacent to and parallel to the shaft 9, 
rin 287 being biassed by a spring 250 towards a stop 

2ii. When the arm 297 is butting against the stop 23.1, 
it prevents re-entry of the lever latch 85C into the recess 
i833, but if the disc cam 32C is then rotated through 
one revolution in the direction indicated by the arrow 2:3, 

i85CY of the lever latch engages the leading edge 
227A of the arm 237 and holds it against further rotation, 
So that in due course the lever latch can drop into its 
63S3. 
The right foot pedal i99 is mechanically linked to the 

follower pin 2s of the first control means and also to the 
presser foct of the sewing machine head . Depressing 
of Élie right foot pedal 599 causes the follower pin 29 
to be withdrawn from the helical groove 23 and causes 
the foct of the sewing machine head to be raised. The 
anechanism involved is not shown, but FIGURE 9 shows 
a linecitanical interlock device indicated generally in FiG 
J&E 2 and which serves upon depressing the left foot 
pedal i97 to cause the right foot pedal 199 to be raised, 
whereby the follower of the cylindrical can is returned 
to the cam track thereof whilst the foot of the sewing 
Riachine head is lowered onto a workpiece. The foot 

a 557 is connected by a vertical rod 25 to a lever 
ounted on a horizontal pivot pin 219 and swingable 

between fixed stops 221 but biassed upwardly by a spring 
The foot pedal 139 is connected by a vertical rod 

225 to a lever 227 mounted on a horizontal pivot pin 229 
and Swiiigable between fixed stops 23; but biassed in an 
2nticlockwise direction by the spring 233. The top edge 
227A of the lever 227 is arcuate about the pin 229 and 
is shaped to provide two oppositely facing abutments 235 
and 237. A first pawl 239 mounted on a pivot pin 248 
is biassed by a spring 241 into contact with the top edge 
227A and is connected by a red 243 which permits lost 
inction to the lever 217. Thus the spring 243 will main 
tain the pawl in contact with the edge 227A unless the 
left pedal 597 is depressed, and even when that pedal is 
ilot depressed, the pawl can move against the spring to 
engage the abutment 235. A second pawl 245 mounted 
oil a pivot pin 246 is biassed by a spring 247 away from 
the top edge 227A against a stop 249, but is connected to 
the 3rmature 25 A of an electromagnet 2S, which, when 
energised, moves the pawl 245 against the effect of the 
Spring 247 into engagement with the edge 227A. A 

i i. 
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microswitch 253 is engageable by a stud 255 mounted 
on the lever 227 in such a manner-that when the right 
pedal 199 is in its up position the microswitch is operated. 
It will be seen that, if the electromagnet 25i is energised 
when the parts are in the position shown, the pawl 245 
will engage the abutment 237 and prevent depression 
of the right pedal 599. Further, when the right pedai is 9 
has been depressed, the pawl 239 will engage the abut 
ment 235, and prevent upward movement of the right 
pedal 199 until the left pedal 97 has been pressed to 
release the pawl 239. 
The mechanical sequence of operations may now be 

described. On depressing the right foot pedal 199 the 
foot of the sewing head 1 is raised and the follower pin 
29 of the cylindrical can 25 is removed from the groove 
23. The carriage it is now freed and can be manually 
moved to an extreme left position where a frame holding 
workpiece is attached to the carriage. The left foot 
pedal 597 is then depressed and the mechanical interlock 
shown in FIGURE 9 releases the right pedal i99 so that 
it is raised by its spring 233 and the foot of the sewing 
machine head is lowered onto the workpiece whilst 
the follower pin 29 of the cylindrical cam 2i is re-en 
gaged in its cam groove 23. Upon this depression of the 
left foot pedal 97 the stop latch detent 53 releases the 
projection 151A on the disc 151 (see FIGURE 4) to free 
the stop latch and sewing of the workpiece commences 
under the influence of the auxiliary motor for a predeter 
mined number of stitches whereupon the sewing operation 
automatically is brought under the control of the main 
Inotor 5 and remains under the control of this motor 
until a predetermined number of stitches before the end 
of the stitching line, at which instant the sewing operation 
is again automatically brought under the control of the 
auxiliary motor 53 and sewing proceeds to the end of the 
stitching line under the control of this motor. At the 
end of the stitching line the auxiliary motor 53 is stopped 
with the needle of the sewing machine out of the work 
piece. The right foot pedal 199 is then depressed once 
more and the frame carrying the workpiece is removed. 
The carriage a can then be returned to its extreme left 
position for attachment of a further workpiece holding 
frame. 
The electrical apparatus required for performing the 

above sequence of events will now be described. As 
shown in FIGURE 4, a lever 255 is mounted on a pin 257 
carried by the detent 153 and is biassed by a Spring 259 
towards the shaft 25. As the disc 151 rotates in direc 
tion indicated by the arrow 26, a pin 262 mounted on the 
disc 5 can cause the lever 255 to rock against the bias 
sing force of spring 259 to engage the operating member 
of a microswitch 263. The contacts of switch 263 are held 
open when the parts are in the position shown in FIG 
URE 4. 
The interconnection of the various motors and micro 

switches is shown in FIGURE 10. In series with the stop 
latch microswitch 263 is the microswitch 253 of the inter 
lock device between the two foot pedals, the switch 253 
being normally open but being closed upon depression 
of the left foot pedal 197. Also in series with these 
two microswitches is a coil of a relay 265 for operating 
the auxiliary motor 53, relay 265 being referred to here 
inafter as the auxiliary motor relay 265. A two position 
manually operated emergency switch 267 having "normal' 
and "emergency” dispositions indicated by 'N' and “E” 
respectively, is also provided of which the "normal” con 
tacts N are arranged in series with the stop latch micro 
switch 263. 
The branch, hereinafter called branch , comprising the 

stop latch microswitch 263, the auxiliary motor relay coil 
26S, the interlock microswitch 253 and the “normal' con 
tacts N of the emergency switch is connected in parallel 
with the main motor 51 and with a starter 269 therefor, 
the latter being connected to the electrical mains supply 
272 by way of a mains switch (not shown). 
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8 
nected in parallei with branch I is a branch comprising an 
energency relay coil 273 and the emergency contacts. E 
of the two position emergency switch 267, these latter 
contacts E being shunted by a pair of contacts 273A of 
the emergency relay 273 in series with a pair of contacts 
275A of a push-button reset switch 275. These contacts 
cof the reset Switch are biassed towards, a closed position 
thereof. 

Further connected in parallel with branch i is a series 
path comprising the auxiliary notor 53, a two position 
contact 277A of a clutch control relay 277 and a pair of 
contacts 265A of the auxiliary motor relay 265. The 
two position contact 277A of the clutch control relay 
265 is biassed to a position when the coil of this relay is 
de-energised, to provide a current path through the auxili 
ary notor 53 and the contacts including contact 277A of 
the auxiliary motor relay in series therewith. 

Three further branches connected in parallel with 
branchi each including the pair of contacts 265A are pro 
vided. These comprise first a branch in which the aux 
iliary motor relay contacts 26SA are connected in series 
with the coil of the interlock electromagnet 25, energisa 
tion of which serves to maintain the right foot pedal 199 
iii its upper interlocked position as has been described. 
above in connection with FIGURE 9. Secondly, the 
contacts 265A are connected in series with the following 
elements: a pair of contacts 273B; associated with the 
coil of the emergency relay 273, the microswitch 189 
actuated by the lever latch 235B of the second disc cam 
18B, and the coil of the clutch control relay 277. Third 
ly, the contacts 265A are connected in series with the 
following elements to form a branch connected in parallel - 
with the branch I: the clutch control relay coil 277, the 
microswitch E87 actuated by the lever latch 185A of the 
first disc cam 181A, and the two-position contact 277A 
of the clutch control relay 277. These latter contacts 
of the two-position contact of the clutch control relay are 
'adapted to close upon the energisation of the clutch con 
troi relay coil 277. Shunting the microswitches i87 and 
89 is a pair of contacts 275B of the reset switch 275 and 

these contacts are biassed to the open position thereof. 
The coil of the electromagnet 103 controlling the op 

eration of the clutch mechanism associated with the main 
Timotor 5 is connected in series with a pair of contacts 
277B of the clutch control relay 277 across the mains 
Supply and further connected across the mains supply is 
a primary winding 279P of a transformer 279 in the 
secondary circuit of which is provided a lightbulb 281 for 
illuminating the needle of the sewing machine head. 
At the commencement of operation, the left and right 

foot pedals 197 and 99 are both in their uppermost posi 
tions and the mains switch is operated to provide a sup 
ply of current for the main motor 5. The rightfoot pedal 
i99 is then depressed with the result that the follower pin 
29 of the cylindrical cam 23 is withdrawn from its cam 
groove 23 and the foot on the sewing machine head is 
raised. The carriage is of the machine is moved to its 
extreme left position and a frame supporting a workpiece 
is then attached to the carriage. The left foot pedal 197 
is then depressed and causes release of the stop latch 
(FIGURE 4) and re-enegagement of the follower pin 29 
of the cylindrical cam2 in its associated cam track groove 
23. Depressing the left foot pedal 197 also be releasing 
the right foot pedal lowers the foot of the sewing ma 
Chine head onto the workpiece. Immediately prior to the 
depressing of the left foot pedal 197 the lever latch 185A 
of the first disc cam i85A is engaged in the circumferen 
tially extending part 583AY of the recess 83 in that cam, 
the lever latch 185B of the second disc cam 81B is en 
gaged with the periphery of the second disc cam 181B a 
few degrees in advance of the recess 183B in that cam 
whilst the lever latch 85C of the third disc cam 18 C is 
engaged within the recess 83C of that can adjacent the 
radially inwardly extending leading edge 83CX thereof. 
Upon depressing the left foot pedal 197, the interlock 

Also con- 75 microswitch 253 closes and the Stop latch microswitch 
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263 is also clused, with the result that the auxiliary notor 
relay 253 is energised and the pair of contacts 265A 
associated therewith close. Upon closure of the contacts 
265A, the auxiliary motor 53 is switched on and sewing 
commences at the lower speed determined by the auxiliary 
motor and its associated gearing. Sewing at the lower 
speed proceeds until the camshaft 19 has rotated through 
the few degrees necessary to cause the lever latch 35B 
associated with the second disc cam 18i B to drop into the 
recess 83 of that cam. When this happens the contacts 
of the microswitch 589 actuated by that lever latch close 
and energisation of the clutch control relay coil 277 takes 
place by way of the branch comprising that coil, the con 
tacts of the microswitch 39, the contacts 273A of the 
emergency relay 273 which are biassed to a closed position 
and the closed contacts 265A of the auxiliary motor relay. 
Also, by virtue of the energisation of the clutch control 
relay coil 277, the two-position contact 277A in series 
with the microswitch 37 associated with the first disc cam 
18A are moved to break the circuit of the auxiliary mo 
tor 53 and to close the contacts of the two-position con 
tact. 277A in series with the microswitch 187. As rota 
tion proceeds the lever latch 35A associated with the first 
disc cam 18A rides up the rear trailing edge 183AZ 
of the recess 183A in that cam, causing the contacts of 
the microswitch 187 to close slowly whilst the lever latch 
135B associated with the second disc cam 31B sub 
sequently rides up the trailing edge i83BZ in that cam 
causing the contacts of the microswitch 189 associated 
with that can to open slowly, but the result of this is 
that although energisation of the clutch control relay 277 
by way of the microswitch 189 is interrupted, energisation 
of this relay coil 277 is maintained as a result of the 
closure of the nicroswitch 87 associated with the first 
disc cam SEA. The energisation of the clutch control 

5 

0 

5 

30 

35 
relay causes closure of the contacts in series with the 
coil of the electroinagnet 283 which operates the clutch 
mechanism of the main motor 51 and the drive of the 
main motor is thereby transmitted both to the sewing ma 
chine head 1 and to the cam shaft 9 and sewing, there 
fore, continues at the higher speed governed by the main 
motor. 
Towards the end of a complete revolution of the cam 

shaft 9 and thus of the three disc cams 8A, 18B and 
81C, the lever latch 35A associated with the first disc 
cam 33A drops into its associated recess 33A and the 
contacts of the microswitch 87 associated with that cam 
open causing de-energisation of the clutch control relay 
277 with opening of the contacts 277A associated with 
that relay and consequent de-energisation of the electro 
magnet 193 which actuates the clutch mechanism. The 
drive of the main motor 5i is thus disconnected both 
from the sewing machine head and from the camshaft 
49. Also, the two-position contacts 277A in series with 
the microswitch 187 are de-energised and the two-posi 
tien contact 277A is repositioned so as to switch on the 
auxiliary motor 53 so that over the last few stitches of 
the predetermined stitching line sewing proceeds at the 
lower rate governed by the auxiliary motor 53. After 
a few further degrees of rotation of the three disc cams, 
the lever latch 85C associated with the third disc can 
18iC drops into its associated recess 183C with the re 
suit that the stop latch (see FIGURE 4) is operated, the 
detent 53 stopping continued movement of the disc 5: 
by engaging the leading face of the projection 15A and 
the member 55 preventing any rebound movement. At 
the same time rocking of the lever 255 by the pin 262 
about its pivot pin 257 causes the contacts of the micro 
switch 263 to open with consequent de-energisation of 
the auxiliary Inotor relay 265. The contacts 265A of the 
auxiliary motor relay 265 are, therefore, opened and the 
auxiliary motor 53 stops. The stopping position deter 
mined by the stop latch is arranged so that the needle of 
the sewing machine head is out of the workpiece. 

tJpon stopping of the auxiliary motor 53 the right foot 
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pin 29 of the cylindrical cam 2; from its associated cam 
track groove 23 and causing the foot of the sewing ma 
chine head to be raised off the workpiece. The frame 
holding the workpiece can then be removed and the car 
riage a can be repositioned manually in its extreme left 
position in which a further workpiece holding frame can 
be attached to the carriage. 

In the event of an obstruction, for example, breaking of 
the needle 3 of the machine, arising during operation, the 
emergency switch 267 is placed in the "emergency' posi 
tion to contact the terminal E. This causes de-energisa 
tion of the auxiliary motor relay coil 265, energisation of 
the emergency relay 273, closure of the centacts 273A in 
series with the coil of relay 273 and opening of the con 
tacts 273B in series with the contacts of the microswitch 
89 associated with the second disc can SSB. Both the 

auxiliary motor 53 and the clutch electromagnet E.63 are 
therefore de-energised and the carriage of the apparatus 
is brought to rest and the obstruction can then be cleared. 
The emergency switch is then restored to its "normal' posi 
tion with the result that the auxiliary motor relay 265 is 
energised and sewing recommences under the influence of 
the auxiliary motor 53. When it is observed that opera 
tion is proceeding satisfactorily, the reset button 275 is 
pressed causing de-energisation of the emergency relay 
273 and closure of the emergency relay contacts 273B in 
series with the contacts of the microswitch 89 associated 
with the second disc cam 3AB. The pressing of the reset 
switch button 275 causes energisation of the clutch control 
relay 277, depending upon the positions of the latch levers 
185A, 35B and 185C of the three disc cams 8A, 8B 
and 181C, either by way of the contacts of the micro 
switch 189 associated with the second disc cam 1818 or 
by way of the contacts of the microswitch 387 associated 
with the first disc cam 8:A in series with the contacts 
273B of the emergency relay 273, which are biassed to 
closure thereof. If, upon pressing of the reset switch 
button 275 energisation of the clutch control relay 277 
takes place by Way of the contacts of the microswitch 87 
associated with the first disc cam 8A and the contacts 
273B of the emergency relay 273, it will be appreciated 
that upon energisation of the auxiliary motor relay coil 
265 the contacts of the two-position contact 277A in 
series with the contacts of the microswitch 387 associated 
with the first disc cam 3A are closed so that energisa 
tion of the auxiliary motor relay coil 255 is maintained 
notwithstanding release of the reset push button 275. 
The apparatus described enables sewing of a predeter 

mined stitching line to be carried out in three stages, 
namely, a first stage in which sewing is conducted over 
an initial portion of the stitching line at a lower speed 
governed by the auxiliary motor 53, a second stage during 
which sewing of an intermediate portion of the stitching 
line is conducted at a higher speed governed by the main 
motor 51 of the apparatus, and a third stage in which a 
final portion of the stitching line is conducted at the lower 
speed determined by the auxiliary inctor 53. 
Those skilled in the art will appreciate, however, that 

by providing the first and second disc cams i8AA and 
18B with further peripheral recesses, sewing at the lower 
rate governed by the auxiliary motor 53 of a portion or 
portions of the stitching line other than the beginning and 
end thereof can be effected. Thus, for example, the in 
vention renders feasible the attachment of an interiining 
ply to the plies of a one-piece collar without the use of 
loops at the points of the collar as described in Jinited 
Kingdom patent specification No. 709,642. Also, the in 
ventioil provides the possibility of applying the peripheral 
decorative stitching to a one-piece collar after the turning 
of the collar to bring the interlining thereof between the 
front and rear plies of the collar. 

Further, by incorporating an electro-magnetic clutch in 
the drive from the motors 52 and 53 to the main shaft 
of the sewing machine head , for example, at the sprocket 

pedal 199 is depressed thereby withdrawing the follower 75 5 or the sprocket 135, the further possibility is afforded 
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of forming a predetermined line of stitching including a 
reak, that is to say a section in which no stitches are 

made. 
It has been found, moreover, that with the driving 

means of the present invention the speed at which stitch 
ing can be carried out under the influence of the main 
driving motor 51 can be increased. Also, sewing ripples 
at the commencement of stitching are avoided. Further, 
the invention enables stitching to be stopped precisely at 
the end of the stitching line with the needle out of the 
Workpiece, so that no manual operation of the sewing 
machine needle by the operator of the apparatus is re 
quired. Breakages of thread caused by the sudden stop 
ping of the apparatus at the end of the stitching line are 
also avoided. 
With the advantages enumerated above the apparatus 

of the present invention facilitates mass production of arti 
cles for use in the garment industry, for example, shirt 
collars or cuffs, to be effected at a higher rate than has 
been the case hitherto. 

claim: 
1, in a sewing machine of the type having an endwise 

reciprocable needle and having a workpiece supporting 
carriage mounted for motion in a plane substantially nor 
mal to the needle: - - - 

(A) a first power shaft rotatably driven at low speed; 
(B) a second power shaft rotatably driven at higher 

speed; 
(C) a rotatable driven shaft; - 
(D) means comprising a clutch device for alternatively 
and selectively coupling the driven shaft with either 
the first or the second power shaft; 

(E) carriage actuating means, drivingly connected with 
the driven shaft, for moving the carriage; 

(F) needle reciprocating means drivingly connected with 
the driven shaft; 

(G) means comprising a manually operable actuator for 
causing the clutch device to couple the driven shaft 
with the first power shaft to initiate carriage move 
ment and needle reciprocation at low speed; and 

(H) a clutch control comprising means connected with 
the driven shaft to be responsive to the position of 
angular displacement thereof and operatively asso 
ciated with the clutch device for causing the clutch 
device to couple the driven shaft with the second 
power shaft for high speed operation of the carriage 
and needle in consequence of a predetermined rota 
tional displacement of the driven shaft at low speed. 

2. In a sewing: machine of the type having an endwise 
reciprocable needle and having a workpiece supporting 
carriage mounted for motion in a plane substantially 
normal to the needle: 
(A) a first power shaft rotatably driven at low speed; 
(B) a second power shaft rotatably driven at higher 

speed; 
(C) a rotatable driven-shaft; 
(D) means comprising a clutch device for alterna 

tively coupling the driven shaft with either the first 
or the second power shaft; 

(E) needle reciprocating means connected with the 
driven shaft for moving the needle through a cycle 
of reciprocation each time the driven shaft is rotated 
through a predetermined angle of rotational dis 
placement; 

(F) carriage actuating means, drivingly connected with 
the driven shafts for moving the carriage through 
a predetermined path in its said plane of motion each 
time the driven shaft undergoes a predetermined ro 
tational displacement from a predetermined. rota 
tional position; and 

(G) clutch control means responsive to rotational dis 
placement of the driven shaft and operatively asso 
ciated with the clutch device 
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(1) for causing the clutch device to couple the 
driven shaft with the first power shaft at times 75 

2. 
when the driven shaft is rotatably displaced by 
certain angles from its said rotational position, 
and 

(2) for causing the clutch device to couple the 
driven shaft with the second power shaft at 
times when the driven shaft is in other positions 
of rotational displacement from its said rota 
tional position. 

3. The sewing machine of claim 2, further character 
ized by: . - 

(A) detent brake means releasably engageable with the 
driven shaft means for stopping the same in its said 
predetermined rotational position; 

(B) brake actuator means operatively associated with 
the detent brake means and responsive to rotational 
displacement of the driven shaft for engaging the 
detent brake means with the driven shaft whenever 
the driven shaft is brought to its said one rotational 
position; and 

(C) manually operable means for effecting release of 
the brake actuator means. 

4. The sewing machine of claim 2, further charac 
terized by the fact that: the carriage actuating means com 
prises cam means rotatably driven by the driven shaft; 
and further characterized by the fact that the clutch con 
trol means comprises other cam means driven by the 
driven shaft for rotation in unison with said first desig 
nated cam means. 

5. In a Sewing machine having a lengthwise recipro 
cable needle and a workpiece supporting carriage mounted 
for motion in a plane normal to the needle and by which 
a workpiece can be carried under the needle to be stitched 
along a predetermined line: 

(A) a first power shaft rotatably driven at a low speed; 
(B) a second power shaft rotatably driven at a higher 
speed; - 

(C) a rotatable driven shaft; 
(D) means including a clutch device for alternatively 
and Selectively coupling the driven shaft with either 
the first or the second power shaft; 

(E) camshaft means drivingly connected with the 
'driven shaft for rotation at a speed which is in a 
predetermined ratio to the speed of the driven shaft; 

(F) carriage actuating means drivingly connected with 
the driven shaft, for moving the carriage along the 
length of a predetermined path in its said plane of 
motion during each revolution of the camshaft means 
from a predetermined rotational position; 

(G) cam means carried by the camshaft means for 
rotation in unison therewith; 

(H) clutch control means comprising cam follower 
means cooperating with said cam means and opera 
tively associated with the clutch device 

(1) for coupling the driven shaft with the first 
power shaft during movement of the cam shaft 
means through predetermined portions of each 
revolution thereof out of its said predetermined 
rotational position, and 

(2) for coupling the driven shaft with the second 
power shaft during other portions of each revo 
lution of the camshaft means; 

(I) needle reciprocating means drivingly connected 
with the driven shaft; 

() detent brake means releasably engageable with 
the driven shaft for stopping the same in a predeter 
mined position of rotation at which the needle is 
raised; 

(K) brake actuator means comprising other can fol 
lower means cooperating with said cam means and 
operatively associated with said detent brake means 
for engaging the latter with the driven shaft when 
the camshaft means is in its said predetermined ro 
?tational position; and 

(L.) means for manually releasing the detent brake 
eaS, 

(References on following page) 
  



3,079,880 
13 

References Cited in the file of this patent 

2,404,850 
2,561,346 
2,684,651 

UNITED STATES PATENTS 
Knott ------------------ July 30, 1946 
De Vlieg et al. ----------- July 24, 1951 
Bihaly ----------------- July 27, 1954 

2,692,667 
2,790,337 
2,796,034 
2,920,729 
2,942,564 

14 
Bliedung et al.----------- Oct. 26, 1954 
Von Zelewsky et al. ------ Apr. 30, 1957 
Bihaly ----------------- June 18, 1957 
Breuer ----------------- Jan. 12, 1960 
Larys et al. ------------- June 28, 1960 


