A, EPPLER.
SHOE SEWING MACHINE,
APPLIOATION FILED MAR. 16, 1903,

Patented Mar. 1, 1910,

950,616,

. TBHEET8—SHEET 1.

ADRow n



‘ APPLIOATION FILED MAR, 16, 1903,
950,616,

20

FI5]

A. EPPLER.
SHOE SEWING MACHINE,

Patented Mar. 1, 1910,

7 SHEETS—SHEET 2,




A, EPPLER,
SHOE SEWING MACHINE,

950,6 1 6; APPLICATION FILED MAR, 16, 1903, Patented Mar' 1, 1910.

7SHEETS—SHEET 3.

_Treveretorr

~KDREW B. GRAHAM CO, PHOTO.LITHOGRAPH



A, EPPLER.

SHOE SEWING MACHINE,
APPLIOATION FILED MAR, 16, 1903,

950,616, Patented Mar. 1, 1910.

7 SHEETS8—SHEET 4.

‘@?c%rc&asés.- TFeverebo-

G o

BHOREW [ GRAHAM CO. PHOTO-LITHOGRAPHERS, WASHINGTON N &



A, EPPLER.

SHOE SEWING MACHINE,
APPLIOATION FILED MAR. 1§, 1003,

050,616, Patented Mar. 1, 1910.

78HEETS—SHEET 5.

%ﬂ 4 %L/d,,(

ANDREW B, GRANAY €O., PHOTO-LIEMOGRAPHERS, WASMINGTON, U1 &



A. EPPLER.
SHOE SEWING MACHINE,

) APPLICATION FILED MAR, 16, 1903.‘
950,616,

Patented Mar. 1, 1910,

TSHELTS—SHEET 6.

ANDREW 4 GRANAM CO. PHOTO.LITHOGHAPRERS, y-AWINGTOH 0. ¢



A. EPPLER,

SHOE SEWING MACHINE,
APPLICATION FILED MAR, 16, 1803,

950,616.

Patented Mar. 1, 1910,

7TSHEETS—SHEET 7.

e recssas:
/ziw PV und

ANDREW D GRAMAM CO, PHOTO.LITHOGRAPAERS. WASHINOTON D. &



Lo

15

30

35

40

UNITED STATES PATENT OFFICE.

ANDREW EPPLER, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO UNITED SHOE
MACHINERY COMPANY, OF PATERSON, NEW JERSEY, A CORPORATION OF

NEW JERSEY.

SHOE-SEWING MACHINE.

950,616.

Specification of Letters Patent.

Application filed March 16, 1903.

“atented Mar. 1, 1910.
Serial No. 147,879.

To all whom 4t may concern!

Be it known that I, Axorew Errieg, a
citizen of the United States, residing at Bos-
ton, in the county of Suffoll and State of
Massachusetts, have invented certain new
and useful Improvements in Shoe-Sewing
Machines; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

The present invention relates to an im-
provement in shoe sewing machines and
more particularly to curved hook needle
wax thread chain stitch sewing machines of
which the commercial welt and turn wa-
chines are examples.

The object of the present invention is to
reorganize and improve the sewing machines
of the above class.

To the above end the present invention
consists in the devices and combination of
devices hereinafter described and particu-
larly defined in the claims.

In the accompanying drawings illustrat-
ing the preferred form of this invention,
Figure 1'is a front elevation with parts re-
moved for the sake of clearness; Fig, 2 is a
side elevation of the front portion of the
machine looking from the right of the ma-
chine as seen in g, 1; Fig. 3 1s a side eleva-
tion looking at the machine from the left as
seen in Fig. 1; Fig. 4 is a rear elevation of
the machine, parts being omitted for the sake
of clearness; and Tigs. 5, G, 7, 8. 9 and 10
ave diagrammatic illustrations of positions
which the parts assume daring the formation
of cach stitch more particularly referred to
hereinafter in connection with the descrip-
tion of the operation of the machine.

The present invention is an improvement
on the sewing machine illnstrated in the
patent granted to the father of the applicant
March 10, 1891, No. 447,872, us improved in
the manner illustrated in the patent granted
to the said patentee November 29, 1891, No.
487,214, and more particularly as further
improved and modified by the present appli-
cant as illustrated in the patent granted No-
gember 2, 1892, No. 593,156. In the ma-
chine of said Patent No. 447,872, the stitch
was tightened and set solely by the needle
which entered the work from the channel
side and emerged on the welt side of the in-

seam, laying the chain in the channel, and |

' in the machine of thesaid Patent No.487,214,
.~ the needle was assisted in the tightening and
setting of the stitch by a take-up which op-
erated during the forward movement of the
needle to shorten the loop last drawn
through the material. In the machine of
the patent granted to the present applicant
No. 593,156, the needle was caused to enter
the work on the welt side and to emerge in
the channel thereby laying the chain on the
welt or upper side instead of in the channel,
but otherwise the machine in its general con-
struction and organization is similar to the
machine of the said Patent No. 487214
This machine of Patent No. 593,156 is also
provided with a take-up operating, during
the forward movement of the necedle, to
shorten the loop of thread drawn back by
the needle.

Tn the present machine the needle, like
the needle in said Patents Nos. 447,872 and
487214, enters the material from the chan-
nel side and emerges through the upper or
welt laying the chain in the channel, but in
addition to the stitch forming instrumen-
talitics of said patents there has been pro-
vided a pull-off as a separate instrumentality
from the take-up which operates to pull oft
thread from the supply, thereby relieving
the take-up of this duty and materially im-
proving the work done by the machine.

In machine of Patent No. 593,156, as in
the machine of said Patent No. 487,214, the
take-up operated to shorten the Joop of
thread drawn back by the needle during the
advancing movement of the needle and pro-
vision was made for adjusting the throw of
the take-up to cause the latter to take up
and give up more or less thread In order to
vary the amount of thread taken up and
given up according to the thickness of ma-
terial being sewed. It has been found, how-
ever in aclual practice with sueh machines
that while increasing the throw of the take-
up causes it to handle more {hread, its opera-
tion as a pull-off only will he increased, as
a consequence of which it is impossible to
shorten the loop of thread drawn back by
" the needle any more with one adjustment of
the take-up than with avother. In other
words, whenever the take-up action was in-
ereased the pull-off action was correspond-
ingly increased and the amount of thread
handled increased to the same extent so that
the effect upon the loop of thread drawn
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back by the needle was the same in both
cases.

One of the objects of the present inven-
tion has been to provide a machine of this
character with a pull-off which, while sep-
arate and distinct from the take-up, so that
the adjustment of the amount of take-up
will be inoperative to vary the stroke of the
pull-off, will operate to vary the thread pull-
ing capacity of the pull-oif.

Another object has been to preduce a ma-
chine in which the take-up, pull-off and
needle operate in a new way upon the thread
to form the stitch, whereby the loops of
thread drawn back by the needle are short-
ened to the desired amount necessary to re-
duce the reeving of the thread in the hook
of the needle to a smaller amount than has
hitherto been found possible.

Other features of the invention will be
pointed out in connection with the descrip-
tion of the machine illustrated in the ac-
companying drawings.

The needle N is mounted in the needle seg-
ment 1 pivoted on the stud 2 and sliding in
the needle guide G. A link 4 connects the
needle segment to the needle lever 5 being
pivoted at one end to the needle segment at
6 and at the other end to the needle lever at
7. The needle lever 5 is pivoted to the
frame of the machine at 8. The link 9 piv-
oted at 10 to the needle lever 5 intermediate
its ends is pivoted at its opposite end at 11
to the needle cam lever 12 pivoted at 13 to
the frame of the machine, carrying upon its
upper end a stud bearing the cam roll 14
which engages the cam path. 15 in the cam
disk 16 mounted upon and secured to the
main shaft M of the machine. The needle
is arranged so that on its forward movement
it enters the chanmnel of the insole of a welted
shoe or the sole of a turned shoe and emerges
through the welt or upper as the case may
be in the manner similar to that in which it
operates in the said Patents Nos. 447,872
and 487,214, laying the chain in the channel.

The needle guide G is pivotally mounted
upon the stud 2 provided with an aperture
to receive, guide and support the needle.
The needle guide is actuated by means of a
link 17 which is pivotally connected to the
guide and extends upwardly therefrom and
1 pivotally connected at its upper end to the
needle guide slide 18 which carries upon its
upper end a stud bearing the cam roll 19
which engages a cam path 19* in the cam
disk 20, said cam path being indicated in
dash and dot lines in Fig. 1, said cam 20 not
being shown in Fig. 1 for sake of clearness
of illustration. The link 17 consists of two
parts which are adjustably secured together
by means of a bolt 21 which passes through
a slot in the lower part of said link and
screws into the upper part so that the length
of the link may be varied and whereby the
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position of the needle guide is adjusted with
relation to the needle segment. The needle
guide is oscillated in timed co-relation to the
needle so that during the first part of the
forward movement of the needle it is ad-
vanced and affords a support for the needle,
which advancing movement terminates after
the needle guide has been brought in prox-
imity to the work when the needle guide
stands still during the remainder of the for-
ward movement of the needle.

The looper L is secured to the lower end
of the looper lever, being secured thereto by
means of cap bolts. The looper lever con-
sists of two parts, a lower part 22 and an
upper part 23. The looper lever is pivot-
ally mounted upon the stud 24 to oscillate
in a plane normal to the plane of motion of
the needle, the stud 24 entering a hole in a
boss in the upper part 23 of the looper lever,
and the lever being secured in place by
means of the stud 24 which is screwed into
the end of the slide 30 hereinafter referred
to. The upper part 23 of the looper lever
carries a pin 26 upon its lower end upon
which the lower part 22 of the looper lever
is secured by means of a clamp screw 27, the
upper end of the lower part 22 of the looper
lever being slotted so that by screwing up
the bolt 27 the Jower part 22 of the looper
lever may be secured in the desired position
upon the stud 26. The stud 26 is made
lenger than the boss of the lower part 22
of the looper lever which embraces it so that
the said lower part may be adjusted for-
ward and back in a line parallel to the plane
of movement of the needle as well as across
such plane, whereby the position of the path
of movement of the looper may be varied.
The upper end of the upper part 28 of the
looper lever is provided with a stud carrying
a cam roll which engages a cam path 28 in
the cam disk 29 mounted vpon the main
shaft M of the machine. By this means os-
cillations across the plane of motion of the
needle are imparted to the looper L. The
stud 24 above referred to is screwed into the
lcoper slide 30 mounted in guides so that it
may move forward and back in a direction
parallel to the plane of movement of the
needle. The looper slide is provided with a
stud carrying a cam roll 31 which engages
a cam path 32 in the cam disk 29 above re-
ferred to.
parted to the looper in a direction parallel
te- the plane of movement of the needle.
The above described arrangement is such
that the looper is caused to move over the
needle after the same has been thrust
through the materials rearwardly around,
and over the needle again to-lay a loop of -
hread in the hook of the needle. It will
be observed that the looping movements are
the resultant of the motions imparted to it
by the cam paths 28 and 32. The shape of
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the path of motion of the looper is acecu-
rately determined by these cams but the po-
sition of the path movement of the looper
may be changed by adjusting the lower part
99 of the looper lever upon the stud 20, thus
by swinging the part 22 to the left, as seen
in Fig. 1, the path of motion of the looper
will be moved to the left and by swinging it
to the right the path of motion of the looper
will be correspondingly moved to the right.
By moving the lower part 22 toward the
front of the machine the path of motion of
the looper will be moved forward, and vice-
versa by moving it back the position ot the
path of motion of the looper will be moved
backward.

The channel guide C is fixedly and ad-
justably secured by gib and groove connec-
tion and cap bolts passing through elon-
gated holes in the shank of the channel
guide, to a stationary part of the frame of
the machine with its work engaging end
located alongside of the path of motion of
the needle.

The awl or feed point A\ is adapted to
penetrate the work from the side opposite
the needle, that is to say, to enter the work
in the machine operating in the manner in
which this machine does on the upper or
welt side and to make a puncturing move-
ment through the materials, which hole sub-

sequently guides the needle through the ma-
terial. The awl A is mounted in the lower

5

end of the awl lever 33 pivoted at 34 upon a
stud 35 mounted in the ear 36 projected
rearwardly and downwardly from the teed
olide 87. The feed slide is mounted in bear-
ings on the front part of the frame of the
machine so that the said slide may move
transversely to the plane of motion of the
needle. The feed slide carries upon its rear
side « block 38 which is adapted to be se-
cured to the slide by a cap serew 39 which
passes through the slotted hole 40 in the
teod slide and serews into said block 38, An
adjusting screw 41 provided with a collar
49 which engages a greove cut in the block
38 ig provided for adjusting the block 38 to
the right or left as may he desived, said
serew 41 screwing into a threaded aperture
in the end of the feed slide. DBy loosening
the cap bolt 39 the block 38 may be ad-
justed to the desired position and then fixed
there by means of the cap screw 3. The
block 88 is provided with a grooved portion
43 upon its rear side, the groove being ver-
tical and adapted to receive a block 4L car-
vied by the stud 45, which stud is adjustably
socured to the lever 46 passing through
slot 47 in said lever. The lever 46 1s pivoted
at 48 upon the frame of the machine and is
provided upon its upper end with a stud
which carries a cam roll which engages a
cam path 49 in the rear face of the cam
disk 20 mounted upon the main shaft of the

|

|

|

3

machine in front of the cam disk 29, the said
cam path being shown in dash and dot lines
in Iig. 1. By adjusting the stud 45 in the
slide 47 the length of the feed may he va-
ried. By this means the feed wotions of the
awl to feed the worl and to return the awl to
its original position are accomplished. The
awl lever 33 is bifurcated at its vear end be-
ing provided with a slot 50 which receives a
block 51 mounted upon the lower end of the 75
slide 32 carvied in guideways in the frame
of (he machine. The upper end of the slide
52 is provided with a stud which carries a
am roll which engages a cam path 53 in
the rear face of the cam disk 29, said cam
path being shown in dotted lines in Ifig. 1.
The cam path 53 veciprocates the slide 52
vertically “and imparts oscillating move-
ments to the awl by means of the awl le-
ver 33.

The above described arrangement is such
that after the needle has retreated drawing
a loop of thread through the materials the
awl advances and engages the material op-
posite the right-hand edge of the channel
guide as viewed in IMig. 1, puncturing the
materials slightly beyond the edge of the
channel guide, thereafter the awl retreats
slightly, before it moves laterally to feed
the materials so as to clear the channel guide
and to release the material, then the awl
moves laterally feeding the materials to the
left as viewed in Fig. 1 until the awl comes
opposite the needle when it again advauces
in order to hold the materials firmly against 100
the channel guide and in position for the
needle to male its advancing stroke. The
awl thereby presents the materials very ac-
curately to the needle and vetreats slightly
in advance of the forward motion of the 105
needle so that as the awl retreats through
the materials the needle follows it there-
through.

The welt guide W is adjustably secured to
the lower end of the welt guide lever 5, be- 110
ing provided with a gib and groove connec-
tion between the welt guide and the lower
end of the welt guide lever 54, u cap bolt and
clongated hole being provided for securing
the welt guide in adjusted position.  The 115
welt guide lever 5t is pivotally mounted at
34 upon the hub of the awl lever 33 and its
upper end is provided with an adjustable
portion 55 which is pivoted at 56 to the said
Tover and slotted to receive a eap bolt which 120
cerews into the extreme upper end of said
welt guide lever 54 The part 35 is pro-
vided upon its upper end with a lug or pro-
jeetion 57 which is adapted to be engaged by
a cam lug 58 upon the vertical slide 59 125
mounted in suitable guideways in the frame
of the machine and carrying upon its upper
end a stud beaving a cam roll which engages
a cam path 60 in the cam disk 29. A spring
61 is provided which is secured at one end to 130
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the part 55 of the welt gnide lever above re-
ferred to, and at the other end to a pin on
the frame of the machine, said spring nor-
mally acting to move the welt guide to its
rear position, that is to say, the spring nor-
mally tends to pull the welt guide away from
the shoe while the cam in timed codperation
with the other parts acts to force the welt
guide positively against the shoe te present
the welt thereto. The movements of the
welt guide are so timed that it moves for-
ward, presents the welt to the upper, retreats
slightly during the feed and again advances
to hold the work against the channel guide
during the time the needle is penetrating the
materials; the adjustable connection between
the part 55 and the welt guide lever 54 af-
tording means for adjusting the welt guide
to adapt it to varying thicknesses of ma-
terials being sewed.

The back rest B is mounted in horizontal
guideways in a bracket at the front part of
the frame of the machine and is projected
forward to engage the shoe by means of the
spring 62 which encircles the stud 63 mount-
ed on the rear part of the machine and which
normally presses upon the back rest with the
tendency to force it forward. A spring
abutment 64 is secured to the end of the stud
63 by means of a bolt 65 and by turning the
abutment 64 and fixing it in the desired posi-
tion the force exerted by the spring may be
varied to the desired amount. The back rest
B is provided upon its upper edge with a
rack 66 which is engaged by a pinion (not
shown) secured to the ratchet wheel 67; said
pinion and ratchet wheel being loosely
mounted upon the stud 68. A pawl 69 is
pivotally mounted upon said bracket of the
machine so that its operative end may en-
gage the teeth of the ratchet wheel 67, a
spring 70 being employed normally to press
the pawl into engagement with the teeth of
the ratchet wheel. A pawl tripper 71
mounted upon the right-hand side of the
needle lever 5 is provided, which when the
needle is retracted engages the tail of the
pawl 69 and releases it from engagement
with the ratchet wheel 67 so that at this time,
that is, during the feed of the materials, the
back rest is released. The pawl tripper 71
Is provided with two slots and serews pass-
ing through these slots hold the pawl tripper
i adjusted position. This adjustment pro-
vides for the engagement of the pawl tripper
with the tail of the pawl early or later, as
may be desired. ,

The take-up, indicated in a general way
by the reference character T, is mounted on
the left side of the machine and codperates
in timed relation with the needle to take up
some of the loop of thread pulled back by
the needle through the materials. The take-
up truck 72is rotatably mounted on the take-
up lever 78 pivotally mounted upon the stud
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T4, being provided with an upwardly ex-
| tended arm 75 to which is pivotally con-
nected the link 76, the opposite end of which
link is secured to the take-up cam lever 77
pivoted at 78 on the frame of the machine
and carrying upon its upper end a stud bear-
ing the cam roll which engages the cam sur-
face 79 on the cam disk 16. . The lower end
cf the lever 77 is slotted at 80 and the link
76 is adjustably secured to the lever 77 by
means of a_bolt which passes through the
said slot. By moving this bolt upward in
the slot the amplitude of oscillation -of the
take-up truck 72 is varied and as a conse-
quence the take-up action is increased or
diminished as desired, the oscillation being
decreased by moving the bolt upward in the
slot 80 and increasing by moving it down-
ward in the said slot. —

The pull-off, indicated in a general way
by the reference character P, consists of &
pull-off truck 81 rotatably mounted upon the
extremity of the pull-off arm 82 which is se-
cured to one end of the short shaft 83 mount-
ed in bearings in the frame of the machine
and carrying upon its opposite end the arm
84 which is connected by means of a link 85
with the lower end of the pull-off cam lever
86 pivoted at 87 to the frame of the machine
and carrying upon its upper end a stud
bearing the cam roll which engages the cam
surface 88 on the cam disk 16. The take up
cam lever 77 and the pull-off cam lever 86
are held against their cam surfaces by means
of the spring 89 which connects these two
levers and tends to hold them in engagement
with the cam surfaces which actuate them.

The tension device indicated in a general
way by the reference character D is described
as follows:—The stud 74 above referred to
In connection with the malke-up is extended
in both directions through a plate which
forms a part of the frame of the machine
and upon one end carries the take-up lever
while upon its opposite end it carries the
thread truck 90 rotatably mounted upon the
said stud 74, being provided upon its rear
side with a friction pad which bears against
a_fixed stationary surface and being pro-
vided on its front part with a collar 91
which is engaged by a collar 92 upon a
sliding sleeve 93 also mounted on said stud
. A friction washer is preferably inter-
posed between the two surfaces 91 ‘and 92.
The end of the stud T4 is reduced in size

ing nut 94 which is serewed thereon. Be-
tween the adjusting nut 94 and the sliding
| sleeve 93 is interposed a spring 95 and by
adjusting the pressure of the nut 94 upon
the spring the tension may be varied.

The tension releasing device consists of the
| following mechanism :—The sleeve 93 above
 referred to is provided with an ear 96 to
which is pivotally attached the link 97 in
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turn pivotally connected at its opposite end
to the arm 98 which is secured to the hub
99 mounted upon the hollow stud 100 se-
cured to the frame of the machine. The
hub 99 carries the upwardly extended arm
101 which is secured to said hub and whicl
carries upon its upper ewnd a segment 102
which is loosely pivoted to said avm 101
By moving the arm 101 to the right as
viewed in Fig. 4, the arm 98 is turned “own-
wardly and The sleeve 93 is cansed to be
moved to the right, thereby compressing the
spring 95 and relievi ing the thread truck 90
of its pressure thereby removing the tension.
A spring 103 fastened at one end to the said
arm 101 and at the other end to a pin on
the frame of the achine tends to hold the
arni 101 in the position illustrated in Fig. 4
The segment 102 is provided with two cy-
lindvrical surfnces, the centers of curvature
of which arve the center of the axis of the stud
104 by which the segment 102 is attached
to the arm 101.  The Lyhndmcal surface 105
is of shorter radius of curvature than that
of the eylindrical surface 106 and these two
surfaces arve separated from each other a
short distance, a tooth 107 being interposed
therebetween but located in a plane along
side of the plane of the surfaces 105 and
106, said tooth being adjustably secured to
the segment 102 by the screws 109 and the
gib and groove connection. The arm 101
is prov1ded with a segmental plate 108 hav-
ing the circular slot 110 therein which is en-
a:aoed by the pin 111 secured to the seg-
ment 102. With the parts in the p()Slthll
shown in Fig. 4 the short radius cylindrical
surface 105 engages the surface of disk 112
mounted upon and secured to the main shatt
M of the machine, which main shaft during
the operation of the machine rotates in tho
direction of the arrow 118. The surface of
the disk 112 therefore normally tends, dur-
ing the operation of the machine, to hold the
seoment 102 in the position shown. Along-
side of the disk 112 there is mounted a
toothed disk 114 which is provided with
teeth which are adapted to be engaged by
the tooth 107 above referred to.

After the completion of the sewing of a
shoe the operator grasps the hand wheel 1T
and turns it in the opposite direction to its
uormal direction of rotation so that the
main shaft M is rotated Dbackward. The
slight friction between the surface 105 and
the surface of the disk 112 causes the seg-
ment 102 to be rotated so as to bring the
tooth 107 into engagement with one of the
teeth of the toothed disk 114. The engage-
ment of the tooth with the disk during the
continued backward rotation of the main
shaft causes the segment 102 to be still fur
ther rotated upwardlv as viewed in Fig. 4
and this motion continues until said tooth
107 passes out of engagement with the teeth

S

of the toothed disk 114 when the surface 106
rolls into contact with the surface of the disk
112 and continued backward rotation of the
main shaft retains the parts in the position
which they have wsum(,d By this mezlns
after the (omplotmn of the sewing of a shoe
and the rotation of the main shaft back-
ward the tension is velieved from the thread
and the shoe may be taken out without com-
pelling the operator to pull upon a shoe with
sulfticient force to draw the thread from the
supply against the full tension strain, This
tension l(‘l(‘lSIDO device aflords means act-
ing at any pomlon in which the main shaft
may come to vest to throw off the tension im-
mediately upon the backward rotation of the
main shaft. The pin 111 by cengagement
with the upper end of the slot 110 Timits the
upward motion of the segment 102 so that
thereatter further backward rotation of the
main shaft is inoperative to produce any
turther operation of the parts, the surface of
the disk 112 gliding under the surface 106 of
the segment 102. Upon the beginning of
forward rotation the oper: ations thus de-
scribed ave veversed the friction hetween the
surface 106 and the surface of the disk 112
rotating the segment 102 downwardly brings
the tooth 107 into engagement with one of
the teeth of the toothed disk 11- 4, which then
turns the segment 102 still farther down un-
til the surface 103 comes in contact with the
surface of the disk 112, thereby restoring
tension to the thread.

A wax stripper S is provided which con-
sists of a roll 115 loosely mounted on the
stud 116 on the frame of the machine adja-
cent to the tension device which cobperates
with a roll 117 loosely mounted on the stud
118 secured to the lower end of link 119 piv-
oted at its upper end to stud 120, said link
119 having a spring 121 acting thereon,
which being connected at one end to the
lower end of said link 119 and at the other
end to the stationary part of the machine
operates to press the rolls 115 and 117 to-
ward each other. A thread eye 122 guides
the thread to the rolls, the thread passing
through the thread eye 122 thence between
the rolls 115 and 117 which press the thread
as the thread is drawn between them and
squeeze out surplus wax from the thread
which wax passes to the ends of the rolls
and drops back into the wax pot below. The
stripper S is quite satisfactory in use as it
removes such surplus wax as would be more
than the necessities of use demanded and at
the same time does not deprive the thread of
the wax to an undesirable extent.

The lead of the thread is indicated in dot
and dash lines in Fig. 3, the thread extend-
ing up through the “thread eye 122, thence
between the rolls 115 and 117 of the stripper
S, thence over the thread truck 90 of the
tension device D completely around the same,
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thence up over the pull-off truck 81 of the
pull-off P, thence down underneath the talke-

up truck 72 of the take-up T, thence to the

eye of the looper L.

The needle, needle guide, looper, welt
guide, awl, back rest, tension device, and
tension releasing device, together with their
construction, organization, and mode of op-
eration, have been described in order that
the complete machine in which the inven-
tion is preferably embodied may be described
and illustrated, but the construction, organi-
zation, and mode of operation of these parts
is not essential to the carrying out of the
present invention except as hereinafter
pointed out. The tension releasing device,
however, forms the subject matter of an-
other application filed by the present appli-
cant of even date herewith, Serial No.
14.7,880.

Before proceeding to a description of the
operation of the machine by reference to
Figs. 5, 6, 7, 8, 9 and 10, it is convenient to
point out that the dotted line m indicates in
these figures the path of motion of the center
of the pull-off truck. This path of motion
shows the relative position of the pull-off
truck with relation to-the extremities of its
path of motion in the several positions in
which the parts are shown. Similarly the
dotted line n indicates in these figures the
path of motion of the center of the take-up
truck. Tigs. 5, 6, 7, 8, 9 and 10 illustrate
the parts referred to in the different posi-
tions which they assume during the forma-
tion of each stitch and are for convenience
marked respectively, positions I, IT, ITL, IV,
V and VI, each figure including a plan of
the work showing the position of the needle
and looper with relation thereto.

Beginning with the parts in the position
indicated in position I, with the needle at
the extremity of its retracting stroke hold-
ing the loop of thread which it has just
drawn through the materials in the barb
thereof, with the pull-off truck and take-up
truck in their lowermost positions, the feed
movement takes place, and then the take-up
truck and pull-off truck both rise moving
from the positions illustrated in dotted lines
in position II to the position shown in full
lines in position II. The rising of the tale-
up truck at this time shortens the lead of the
thread but it does not shorten the lead of the
thread as much as the rising of the pull-off
truck lengthens it, as a consequence of which
the pull-off truck pulls off thread from the
tension while the needle i§ standing still in
its retracted position holding the loop in its
barb or hook which it has just drawn through
the materials under tension. The needle
now advances through the materials and
moves to the position illustrated in position
IIT, the take-up truck falling from a posi-
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tion illustrated in dotted lines in position
TI1 to the position illustrated in full lines
in said figure, thereby shortening the loop
of thread extending around the shank of
the needle as the needle advances and draw-
ing it up, but not tightly, around the shank
of the needle. This is the take-up action of
the take-up truck. The pull-off truck at
this time stands still. The looper now
travels around the needle and lays the
thread in the barb or hook thereof, the pull-
off moving downward during this looping
action of the looper and giving up thread
freely to the looper so that the motion of
the Tooper does not tend to further shorten
the loop of thread standing around the
shank of the needle. The needle barb at this
time stands somewhat above the materials
so that the length of the thread extending
from the last needle hole to the needle hook
is greater than the distance from needle hole
to needle hole. This is for the purpose of
assisting the needle during its retracting
strole by avoidance of pulling up too tightly
the loop of thread standing around the shank
of the needle. During the time the looper is
performing its looping movement the pull-
off truck, as has been stated, falls and by
reference to position IV it will be observed
that it has fallen through only about one-
half of its total path of motion, the position
of the pull-off truck being located at the
completion of the looping movement at
about the middle of the path.
now begins its retracting movement and
during the first part thereof the pull-off
falls from the position illustrated in dotted
lines in position V to the bottom of its path
of motion. The needle does not therefore
during the first part of its retracting motion
exert any substantial strain upon the thread,
the thread being supplied to the needle freely
the thread does not slide down the needle as
it retracts but buckles. During the time
the needle hook is passing through the mate-
rials the pull-off is giving thread to it upon
one side and it is taking thread on the other
side from the thread extending from the
needle to the preceding needle hole or from
the loop standing around the shank of the
needle, or from both, so that after the needle
has emerged from the materials and moved
rearwardly to the position substantially that
illustrated in position V there is no reeving
of the thread in the hook of the needle:
During the time the needle is moving from
the position indicated in position V to the
position indicated in position VI the needle
completely shortens the loop standing around
the thread drawn through by the needle, if
not already completely shortened, and the
stitch of which said loop forms a part is set,
that is, drawn into the position which it
occupies in the finished seam. '
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In order to compensate for the slight
variations in the thickness of the stock be-
ing sewed, the amount of thread pulled off
by the pull-off must be made slightly less
than the amount consumed in the formation
of each stitch, and therefore just before the
retracting stroke of the needle is completed
the needle must pull off a slight compensa-
tory amount of thread from the thread sup-
ply under the full tension strain. This pull-
off function of the needle is slight and by
the present construction reduced to as small
amount as is possible consistent with the
variations in the thickness of the materials
which are met with in practice.

It is to be noted that the channel guide
being stationary and the needle always ve-
tracting to the same distance from the chan-
nel guide the loop of thread drawn back
by the needle measured from the edge of the
channel guide is always the same, but that
with an increase of thickness of materials
the amount of loop taken by the take-up
must be decreased and that because the
amotint of thread consumed in each stitch
is increased with the thickness of the stock,
the amount of thread supplied for each
stitch must be increased. Now the stroke
of the pull-off truck is constant but its ca-
pacity to pull off thread is determined by
the stroke of the take-up, when the stroke
of the take-up is increased the pull-off ca-
pacity of the pull-off is decreased. This is
precisely what is required. When the stock
1s thicker the amount of take-up must be
less because the loop extending to the needle
as measured from the channel guide must
be shortened to a less extent in order prop-
erly to extend to the next needle hole than
when the stock is thinner, and that the
amount of thread consumed in the forma-
tion of a stitch avound thicker stock is
greater consequently the amount of thread
pulled off must be increased. The construe-
tion produced by the applicant and em-
bodied in the present invention provides for
adjustment of the stroke of the take-up
which acts divectly to increase or diminish
the amount of thread taken up by it and acts
indirectly to decrease ot increase the amount
of thread pulled off by the pull-oft although
the Iatter is not adjusted at all. The in-
vention therefore contemplates a pull off op-
erating to make its pulling off stroke while
the needle holds a loop of thread in its hook
and a take-up operating to take-up thread
from the loop of thread just previously
drawn back by the needle while the ncedle
is advancing, and also a cobperating pull-
off and take-up mechanism having provision
for increasing or diminishing the stroke of
the take-up operating thereby to decrease
and increase the effective thread pulling ca-
pacity of the pull off.

The present invention is not limited to
the embodiment thereof illustrated in the
accompanying drawings and described here-
in but may be cmbodied in other forms of
chain stitch sewing machines without de-
parture therefrom and while for reasons ap-
parent to those skilled in the art it is con-
sidered that the invention is of greater util-
ity in a machine not provided with a thread
finger still the invention is not limiled to
such a machitie as it may be embodied in a
machine provided with a thread finger. Nor
is the invention limited to the embodiment
in a machine in which the stiteh is tightened
and set by the needle or an instrumentality
operating on the thread on the needle side
of the work as 1t is considered that it may
be embodied in a machine in which the stiteh
is set by a take-up operating on the thread
en the opposite side of the work from the
needle.

Having thus described the invention what
is claimed is:

1. A chain-stitch sewing machine, having,
in combination, a needle, a looper, a con-
stant throw pull-ofl, an adjustable throw
take-up, the adjustment of the throw of the
take-up operating to vary the amount of
pull-oft inversely with the variation of the
amount of take-up, and mechanism for ac-
tuating the parts, substantially as deseribed.

2. A chain-stitch sewing machine, having,
in combination, a needle, a looper, a pull-off,
a take-up, means for actuating the pull-oft
to draw thread from the supply while the
needle holds a loop of thread in its hook,
and weans for actuating the take-up to
shorten the loop of thread pulled back by
the needle, substantially as described.

3. A chain-stitch sewing machine, having,
in combination, a needle, a looper, a pull-off,
a take-up of less throw than the pull-off,
means for actuating the pull-off to make its
thread-pulling stroke while the necdle is re-
tracted holding a loop of thread in itshook,
and means for actuating the take-up to
shorten the lead of the thread during the
pulling off movement of the pull-off, sub-
stantially as described.

4. A chain-stitch sewing machine, having,
in combination, a needle, a looper, a pull-off,
a take-up, means for actuating the pull-oft
to draw thread from the supply while the
needle holds a loop of thread in its hook,
and means for actuating the take-up to
shorten the lead of the thread during the
pull-off movement of the pull-oft and to
shorten the loop of thread pulled back by
the needle, substantially as described.

5. A chain-stitch gewing machine, having,
in combination; a needle, a looper, a pull-off,
a take-up of less throw than the pull-off,
and means for actuating the take-up and
pull-off to move simultaneously to pull off
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thread from the supply, the amount pulled
off being the difference between the threac
pulling capacity of the pull-off and the
thread taking capacity of the take-up, sub-
stantially as described.

6. A chain-stitch sewing machine, having,
in combination, a needle, a looper, a con-
stant throw pull-off, a take-up having pro-
vision for adjustment of its throw, and ac-
tuating mechanism for the pull-off and
take-up to cause the pull-off and take-up to
cobperate to pull off thread from the supply
while the needle is retracted and to take up
thread from the loop drawn back by the
needle while the: needle is advancing, the
adjustment of the throw of the take-up op-
erating to vary the amount of the pull off
inversely with variation of the amount of
the take up, substantially as described.

7. A.chain-stitch sewing machine, having,
in combination, a needle, a looper, a pull-off,
and a take-up, the pull-off and take-up be-
ing constructed and arranged so that an

adjustment of the thread taking capacity of
the one will operate inversely upon. the
thread taking capacity of the other, sub-
stantially as déscribed.

8. A chain stitch sewing machine having,
in combination, a hook needle, a looper, a
tension, a pull-off, a take-up having provi-
sion for adjustment of its throw, and means
for actuating the parts, said pull-off and
take-up acting on the thread extending
freely between them and being located in
such relative position adjacent to each other
between the needle and the tension that the
adjustment of the throw of the take-up con-
trols the amount of thread pulled off by the
pull-off, substantially as described.

In testimony whereof I affix my signature,
in presence of two witnesses.

ANDREW EPPLER.

Witnesses:

. Horace Vax Everew,
Farvum F. Dorszy.
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