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JERSEY,
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1,030,54%.

Specification of Letters Patent,

Patented June 25, 1912.

Application filed Mareh 31, 1908, Serial No. 424,318,

To all whom it may concern :

Be it known that I, WiLLarp A. Sarrri,
citizen of the United States, residing at Mel-
rose, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Machines for
Lacing Shoe-Uppers; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

The invention relates to machines for lac-
ing together the eyeleted quarters of shoe
uppers preparatory to placing them on the
last for the lasting and other operations in

order that the edges of the lacing slit shall

be held at the proper distance apart, and the
upper properly fitted to the last during the
lasting operation.

The features of the invention may be em-
bodied with special advantage in that class
of machines in which the lace inserting
mechanism comprises a plurality of spindles
or needles arranged to pass a series of loops
of lacing cord through the eyelet holes of an
upper, an example of which 13 shown in Pat-
ent No. 779,008, dated Janunary 3, 1905. The
broader features of the invention are not
limited, however, to this form of machine,
but may be embodied with advantage in
other forms of machines, and the specific
construction and arrangement of the various
parts may be varied as may be found desir-
able or best suited to the form of machine in
which the invention is embedied, and to the
construction and arrangement of lace insert-
ing devices and the devices cotperating
therewith.

The primary object of the invention is to
provide a shoe upper lacing machine having
its various parts so constructed and ar-
ranged that the operations incident to the
lacing together of the quarters of the upper
may be performed at a high rate of speed

‘and in a uniformly reliable and satisfactory

manner.

A further object is to so construct and ar-
range the parts of the machine that they
may be readily and conveniently adjusted or
their operation modified to secure such ma-
nipulation or control of the lacing cord and
of the work as is best suited for inserting

lacing in the particular style or size of shoe
upper which is-to be operated upon.

With these objects in view, one feature of
the invention contemplates the provision in
a machine in which a series of loops of lac-
ing cord are formed and inserted in the eye-
let holes of an upper, of means for varying
the amount of slack in the lacing independ-
ent of the loop forming and inserting de-
vices. This means in its preferred form
consists of a slack thread device arranged
to engage the lacing cord on the supply side
of the loop forming devices, and so mounted
and arranged that it may be rendered active
or inactive at the will of the operator. The
device is also preferably so mounted and
operated that the amount of slack produced
by its action may be varied to give the de-
sired amount of slack in the completed lac-
ing. The presence of this slack thread de-
vice in the machine enables the amount of
slack fermed in the lacing to be increased
beyond the amount which is provided for
by the adjustment of the loop forming de-
vices in case an unusual amount of slack is
required, as, for instance, in lacing certain
styles and sizes of bluchers. The slack
thread device may be rendered inactive when
it is desired to remove substantially all the
slack in the lacing, or to leave only such an
amount of slack as may be provided for by
the adjustment of the loop forming devices.

A further feature of the invention contem-
plates the provision in a machine in which
the lace is inserted by passing a series of
loops of lacing cord through the eyelet holes
of an upper and then passing a locking cord
through the loops, of a novel form and ar-
rangement of work positioning device which
acts to hold or to position and hold the up-
per out of the path of the needle or other
means for passing the locking cord through
the loops during the passage of such cord
through the loops.

In accordance with one feature of the in-
vention, the work is positioned and retained
in position during the passage of the loclk-
ing cord through the loops by an automati-
cally -operating work . positioning device
which is so constructed that the locking
cord is passed through the loops between
the work positioning device and the upper.
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This enables the amount of slack in the lac-
ing to be reduced to a minimum, since the
locking cord may pass through the loops
close to the upper. This construction also
enables the work engaging end of the posi-
tioning device to be so curved or shaped that
there is no danger of the positioning device
passing between the two quarters of the up-
per, or of striking the edge of either quarter
and damaging it as the upper is brought
into position back of the positioning device.

Another feature of the invention consists
in providing the work adjuster with a work
engaging finger so constructed and mounted
that 1t will not interfere with the proper
adjustment of the guard which underlies the
cord carrying needle in adjusting the ma-
chine to insert lacing in only two or three
pairs of eyelets, as, for instance, in lacing
baby work.

Tn accordance with another feature of the
invention, the adjustable work engaging
finger of the work positioning device 1s
formed on the end of a rod which is mounted
to swing laterally about a pivot on the plate
which carries the looper fingers. This pro-
vides a simple construction which permits
the free lateral movement of the finger into
any desired position.

Another feature of the invention contem-
plates the provision of improved means for
varying the length of cord taken up by the
locper fingers and looper needles in forming
the loops which are to be passed through the
eyelet holes of the upper.

" In machines in which a series of loops are
formed by a plurality of needles or spindles
and codperating looper fingers, the length of
cord taken up by the looper fingers and nee-
dles in forming the loops has been varied by
the adjustment of the looper fingers longitu-
dinally of the needles, so that the length of
the loops formed by the relative movement
of the fingers and needles is varied. The
mechanism for operating the looper fingers,
and the means for making this adjustment,
has been such that the distance to which the
looper fingers are moved beyond the ends of
the needles in discharging the upper from
the needles has varied with the variation in
the length of loops formed, the looper fin-
gers being moved to a greater distance be-
yond the end of the needles when adjusted
for short loops than when adjusted for long
loops. It frequently happens, therefore, in
doing some classes of work, that the upper is
carried outward beyond the ends of the nee-
dles by the forward movement of the loopers
to such a distance that the lacing is broken
between the upper and the devices which
grip the ends of the lacing, or the proper op-
eration of the machine is otherwise inter-
fered with. , , '

The uniform and proper operation of the
machine, whatever the length of loop being

1,030,547

formed by the needles and looper fingers, is
insured, in accordance with the present in-
vention, by providing means for varying the
length of the loops formed by the needles
and looper fingers without varying the
movement of the loopers beyond the ends of
the peedles in discharging the upper there-
from. The variation in the length of the
loops is preferably secured without varying
the outward movement of the loopers be-
yond the ends of the needles, by providing
for a variable lost motion in the connections

‘between the looper fingers and the cam

which operates them. In embodying this
feature of the invention in a machine such as
is shown in the patent above referred to, it is
preferred to so connect the looper carrying
plate with the looper operating slide that
there is lost motion between the plate and
glide when short loops are to be formed, and
providing means for varying the lost motion
so that varying lengths of loops may be
formed, there being substantially no lost mo-
tion when the longest loops are being
formed.

A further feature of the invention con-
templates the provision In a machine in
which a plurality of loops of lacing cord are
passed through the eyelet holes of an upper,
of means for supplying cord from both sides
of the loop forming devices in accordance
with the number of loops being formed, so
that the cord may be properly manipulated
in forming the namber of loops required for
different classes of work. In embodying
this feature in a machine similar to that
shown in the patent above referred to, it is
preferred to supply the thread from one side
of the loop forming devices by a thread arm
arranged to engage the cord between the de-
vices which hold the free end of the thread
and the loop forming devices, and operated
to draw off slack thread from the thread
supply prior to the formation-of the loops,
and to give up this slack thread to the loop
forming devices during the formation of the
loops, the operating mechanism being so
constructed that the operation of the thread
arm may be varied to draw off and give up
varying amounts of thread, according to the
number of loops being formed.

TFurther features of the invention contem-
plate the provision of novel and improved
mechanism for operating the clamps which
hold the ends of the lacing, and for operat-
ing the knife which severs the lacing from
the thread supply; the provision of novel
and improved means for tightening the knot
formed by the knot tying mechanism; the
provision of an improved form of knot tying
mechanism; and the provision of improve
means for adjusting the looper needles of a
multiple needle machine to adapt the ma-
chine for operation upon uppers having dif-
ferently spaced eyelets.
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The various features above referred to, as
well as the further features relating more or
less to the preferred form and ar ‘angement
of devices employed in embodying the
broader features of the invention in a ma-
chine of the class shown in the patent above
referred to, will be understood from an in-
spection of the accompanying drawings, in
which-— ,

Iigure 1'is a front elevation of a machine
embodying the various features of the inven-
tion in their preferred form, the parts being
shown in the position which they oceupy
when the locps have been formed and ave
being held by the needles and looper fingers
In position to be passed through the eyelet
heles of an upper; Fig. 2 is a plan view of
the machine; Fig. 8 is a sectional view on
line 2—z, ¥ig. 2; Fig. 4 is a sectional view
on line y—y, Fig. 2; Tig. 5 is a sectional
view on line #—a, Fig. 2; Fig. 6 is a detail
front view showing the front of the carrier
for the looper needles and looper fingers and
the work positioning device, the front plate
of the needle carrier being removed to show
the devices for adjusting the needles; Fig. 7
Is a_plan view of the carrier for the looper
needles and looper fingers; Fig. 8 is a simi-
lar view with the slide on which the looper
fingers arve mounted removed Fig. 9is a de-
tail sectional view showing the friction gib
for holding the looper carrying plate in po-
sition on the looper slide; Ifig. 10 is a detail
clevation of the devices foracting onthe ends
of the lacing; Fig. 11 is a front view of the
paits shown in Fig. 105 Fig. 12 is a vertical
sectienal view on line w-—w, Fig. 10; Fig.
13 1s a seetional view on line v—, Iig. 1715
Fig. 14 is a horizontal sectional view on line
s—s, Fig. 12; and Fig. 15 is an elevation,
partly in section, showing the slack thread
device.

The machine illustrated in the drawings
has the same general construction and mode
of operation as the machine shown in the
patent above referred to, and the construc-
tien and arrangement of the parts is sub-
stantially the same as the construction and
arrangement of the parts in the machine
shown and described in an application filed
by W.-A. Smith, January 16, 1906, Serial
No. 296,388, except where the construction
and arrangement of the parts is medified or
changed in embodying the features of the
present invention in the machine. :

The machine comprises a plurality of nee-
dles equal in number to the number of paire
of eyelet holes which it is desired to lace, a
plurality of looper fingers codperating with
the needles to form a series of loops in a
lacing cord and retain the loops in position
until the shee upper is placed on the needles,
a cord feeding needle acting to place the
cord in position to be engaged by the needles
and looper fingers, and to pass a portion of

[ the cord through the loops after they have
been inserted in the eyelet holes of the up-
per, cord clamping grippers to hold the ends
of the lacing, a cntter to sever the lacing
trom the cord supply, and a knot - tying
mechanism acting to tie the ends of the lac.
ing together.

The looper needles or spindles 1, of which
there- are five in the machine shown, are
mounted in a carrier 3, and the codperating
looper fingers 2 are mounted on a slide 4
supported on the cavrier. The front end of
the carrier 3 is supported by a link 5 from
one arm of a bell crank lever 6 which is piv-
oted on a shaft 7 and is rocked to give verti-
cal movements to the carrier by a cam § en-
gaging a cam roll 9 on the other arm of the
lever. The rear end of the carrier is pivot-
ally supported upon the arms of a yoke 10,
which is pivoted upon a rod 11, and is
rocked to give the carrier its forward and
return movements by a cam 12 acting upon
a roll 13 which is mounted on one of the
arms of the yoke. The weight of the carrier
is supported or partially supported upon a
spring 14. Movements are imparted to the
slide 4 which carries the looper fingers tv
move the looper fingers longitudinally of
the needles through a lever 15 which is con-
nected with the slide by a link 16, and is
provided with a roll 17 engaging a cam 18.

The looper needles 1 are secured in spin-
dles 19 which are mounted in blocks 20, and
the blocks are mounted in guideways formed
in the front of the carrier 3, so that the
blocks may be adjusted to vary the spacing
of the needles. One of the blocks shown at
the right in Fig. 6 is secured in fixed posi-
tion, while the others are mounted to slide
laterally in the carrier in changing the spac-
ing of the needles. The needle blocks, which
are moved with relation to the right-hand
bleck in adjusting the needles for different
spacings of eyelets, are pivotally connected
with the upper ends of a series of levers 21.
One of these levers, preferably the left-hand
lever, is extended downward to form an op-
erating handle 22 which may be grasped by
the operator in adjusting the needle blocks.
The movable blocks to the right of the oper-
ating lever are connected by means of links
23 with the operating lever, the links being
connected to the operating lever at varying
distances from the fulerum of the lever, so
that the needle blocks will be moved vary-
ing distances, and the equal spacing of the
needles be maintained, whatever the adjust-
ment of the blocks. The needle blocks are
held in adjusted position by means of a

faces of the links 23, and is yieldingly forced
against the links by a spring 95 interposed
between a plate 26 and the bar (Figs. 3,4
and 6). These needle adjusting devices are
simple in construction and arrangement,

s

clamping bar 24 which engages the front -
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=
and enable the needle blocks to be readily
and conveniently adjusted by the applica-
tion of comparatively little force to the lever
99, since there is comparatively little tend-
enicy to cramp the blocks in their guiding
bearings, and comparatively little friction
between the moving parts.

The looper fingers 2 are secured in blocks
97 carried by a plate 28 which is mounted
upon the upper side of the looper carrying
olide 4. The plate 28 is retained upon the
upper surface of the slide by means of
screws 29 which pass through slots 30 in the
plate and are provided with heads overlying
the plate. The plate 28 (Fig. 4Y is also con-
nected with the slide 4 by means of a link
31, the rear end of which is provided with a
slot 32 engaging a screw 33 on the head
(Fig. 3). The front end of the link 31 is
pivoted to a lever 84 which is mounted upon
the slide 28. The lever 34 is provided with
an operating handle 85 which is pivoted to
the lever, and is forced yieldingly toward
the face of the segmental plate 36 to which
the lever is pivoted. The segmental plate is
provided with a series of notches arranged
to be engaged by a lug on the face of the
handle 35, and to codperate with the lug n
locking the lever 84 in any desired adjusted
position. The lever is also provided with a
finger 37 arranged to codperate with a scale
38 formed on the segmental plate in indi-
cating the adjustment of the lever 34 and
link 31 :

By means of the slotted link 31 and the
slots 30 through which the screws 29 pass,
the looper carrying plate is so connected
with the operating slide that a variable
amount of lost motion between the plate and
slide may be secured, and thus the length of
loop drawn by the looper fingers and needles
be varied, without varying the outer posi-
tion of the loopers with relation to the ends
of the needles. When the slide 4 is ad-
vanced, the screws 29 will engage the front
ends of the slots 30 and move the looper
fingers forward to a definite position with
relation to the ends of the needles. When
the slide 4 is retracted, the screws 29 will
ride idly in the slots 80, and the slide 4 will
move rearward without effecting any move-
ment in the plate 28 until the screw 33 en-
gages the rear end of the slot 32 in the link
31. The plate 28 will then be moved rear-
wardly with the slide 4 until the slide has
reached its rearward position. If the lever
34 is adjusted so that the rear end of the
slot 82 is in engagement with the screw 33
when the screws 29 are in engagement with
the front ends of the slots 30, then there will
be no lost motion between the slide 4 and
the plate 28, and the movements of the plate
98 will correspond to the movements of the
slide 4. With this adjustment the longest
loops will be formed. By varying the po-

1,030,547

sition of the lever 34 and link 31, the amount
of lost motion between the slide 4 and plate
98 may be varied, and thus the extent to
which the plate 28 is retracted by the rear-
ward movement of the slide 4 may be va-
ried to vary the length of loops drawn by
the looper fingers. Whatever the adjust-
ment of the link 31, and whatever the length
of loops being drawn, the looper fingers will
be advanced to the same point with relation
to the needles by the engagement of the
serews 29 with the front ends of the slots 30,
the length of the loops being varied by the
variation in the position to which the loopers
are moved during the backward stroke of
the slide 4. The discharge of the upper
from the looping needles will thus be ef-
fected uniformly and properly and without
danger of breaking the lacing or interfer-
ing with the operation of the knotting dé-
vices, whatever the length of loop being
formed. The plate 28 1s retained m posi-
tion against accidental displacement by
means of a friction gib 39 arranged be-
tween one of the bearing plates 40 and the
upper surface of the plate 28, and forced
against the surface of the plate 98 by the
spring 41 (Fig. 9).

The blocks 27 which carry the looper fin-
gers 2 are mounted for lateral adjustment
in the front end of the plate 28, and are con-
nected with the needle carrying blocks 20 by
lugs 42 formed on the rear ends of the
needle blocks, and arranged to embrace the
front ends of the looper carrying blocks.
By these connections the looper fingers are
adjusted simultaneously with the looper
needles when the needles are adjusted for
different spacings of eyelets, so that the
proper relation between the needles and
looper fingers is automatically maintained.

The spindles 19 in which the needles 1 are
secured are rocked at proper intervals to
bring the hooks in the needles into position
to receive the lacing cord, and to thereafter
tarn the needles into position to hold the
loops so that the cord carrying needle will
pass through the loops, by means of crank
arms 43 secured to the rear ends of the spin-
dles, and provided with pins 44 engaging a
slot in a transverse bar 45. The bar is car-
ried on the forward ends of two bell crank
levers 46, the upper ends of which extend
into the path of shoulders 47 which are
formed on the slide 4. When the slide 1s
advanced to bring the looper fingers in front
of the hooks in the looper needles, the rear
shoulders 47 act on the levers 46, moving
the bar 45 downward and thus turning the
needles into position to bring the hooks up-
ward where they may receive the lacing cord.
When the slide 4 is retracted, and the looper
fingers have engaged the cord, and coOperat-
ing with the needles, have formed the loops
in the cord, the front shoulders 47 act upon
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the levers 46, raising the bar 45 and turn-

ing the needles through an angle of 90°, so
that the loops are held by the needles in po-
sition for the passage of the cord carrying
needle through the loops.

The cord feeding or shuttle needle 48 is
secured in an arm 49 of a needle carrying
slide 50 which is mounted to slide in ways
51. The needle carrying slide is recipro-
cated- by means of a cam 52 which engages
a roll on the rear end of a lever 53, the front
end of which is provided with a gear seg-
ment 54. The segment 54 engages a pin-
lon 55 which is connected with a gear 56
engaging a rack 57 on the needle carrying
slide.  The lacing cord leads from the eye

of the needle 48 through two guides 58 ar-

ranged on opposite sides of a lever 59, the
lower end of which is arranged to engage
and frictionally clamp the cord between the
guides. The lever 59 is forced yieldingly
in clamping position by a spring 60, and is
operated to relieve the tension on the cord
when the needle is in its retracted position,
by a cam 61 arranged to engage a roll on the
upper end of the lever.

The machine is provided with a guard
plate 62 arranged to underlie the shuttle
needle, and adjustably secured to a vertical
guard plate 63. The guard plate 62 is pro-
vided at its front end with an eye 64 (Fig.
15), through which the lacing cord passes
from the left-hand looper finger to the eye
of the shuttle needle when the needle is in
its retracted position. In order that the
amount of slack thread in the lacing may
be increased, if desired, beyond the amount
produced by the adjustment of the looper
fingers to draw the longest loops, a slack
thread device in the form of a hook 66 is
arranged to engage the cord between the
loop forming devices and the thread supply.
As shown, the hook 66 is formed on the
lower end of a rod 67 which is adjustably
secured in the outer end of a lever 68. The
devices for operating and controlling the
arm 68, and the slack thread hook 66 car-
vied thereby, are so constructed that the
hook may be thrown into or out of action
as desired, and so that it may be operated to
give more or less slack as desired. The
means for operating the slack thread hook
66 consists of a lever 69 which is operated
from a cam 70 through a lever 71, one end
of which cairies the roll engaged by the
cam, and the other end of which is con-
nected with one end of the lever 69 by a
link 72. The forward end of the lever 69
1s arranged to play in a slot formed in an
arm 78 which extends upward from the le-
ver 68. The arm 73 is provided with a se-
ries of holes 74 adapted to receive a pin 75
which, when in position in any of the holes
74, extends across the path of the lever 69.

When the slack thread drawing hook is

8

in action, the pin 75 is inserted in one of

the holes 74, determined by the amount of -

slack which it is desired to provide in the
lacing. When the parts are in position for
receiving the upper, as indicated in Fig. 1,
the hook 66 stands in its lowest position below

the cord leading from the left-hand looper

finger through the eye 54 to the shuttle
needle. When the machine is started, and
the looper fingers and needles move upward
to bring the loops into position for the pas-
sage of the shuttle needle, the front end of
the lever 69 is swung upward, and in its up-
ward movement engages the pin 75 and lifts
the lever 63 and hook 66 through a distance
depending upon the adjustment of the pin
75. In this upward movement the hook 66
draws a loop of thread from the thread sup-
ply. The hook reaches its upper position
Just before the shuttle needle starts for-
ward, and remains in this position until the
shuttle needle has carried the cord through
the loops held by the looper needles and fin-
gers, and has nearly reached its retracted
position. The hook therefore acts to retain
a loop of slack thread in the lacing on the
supply side of the looping devices, and thus
provide slack thread in the lacing independ-
ent of the loop forming devices. The hook
66 moves downward to give up the loop of
thread held thereby as the looper needles
and fingers move downward and the looper
fingers move forward to discharge the up-
per from the needles. As the upper is dis-
charged, the hook comes into position with
its lower end just above the eye 64, through
which the lacing cord passes to the upper,
and is retained in this position by a sup-
porting latch 76 which is pivoted to the
frame, and is yieldingly retained in sup-
porting position by a spring 77. When in
this position, the hook is properly located
to readily shed the loop as the upper is dis-
charged from the looper needles. ~After the
downward movement of the hook 66 is ar-
rested by the engagement of the lever 68
with the latch 76, the operating lever 69
continues its downward movement, and as
this movement is completed, a cam 78 on
the lever strikes the latch and disengages it
from the hook carrying lever, thus allowing
the hook 66 to drop down into its lower
position with its lower end underlying the
path of the shuttle needle. The hook 66
moves down into this lower position below
the path of the shuttle needle just before
the shuttle needle starts forward, so that in
presenting the thread in position to be en-
gaged by the looper needles, the lacing cord
Is carried over the hook and brought into
the position indicated in Fig. 1. In case
the hook 66 is to remain out of action, the
pin 75 is removed from the holes 74, and
may be conveniently located in a hole 79 in
the upper end of the arm 738. In such case
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the operating lever 69 moves idly up and
down in the slot in the arm 73 without im-
parting any movement to the hook carrying
lever 68, and consequently the hook 66 re-
mains in its lower position and does not en-
gage and act upon the lacing cord. :

After the upper has been placed on the
needles, and the loops carried by the needles
thus passed through the eyelet holes of the
upper, the carrier for the looper needles and
looper fingers is moved upward to bring the
loops carried by the needles into line with
the shuttle needle 48, so that the shuttle
needle on its forward stroke carries the cord
through the loops on the needles. In order
that the upper may be held in such position
upon the needles that it will be out of the
path of the shuttle needle during its ad-
vance stroke, a work positioning and hold-
ing device comprising two work engaging
fingers 80 and 81 is provided. These
work engaging fingers are formed on
the forward ends of two rods 82 and
83, the rear ends of which are piv-
otally connected at 84 and 85 respec-
on the upper face of
the looper carrying plate 28. 'The rods 82
and 83 are supported near their forward
ends by a bar 86 through which they pass,
and which is pivotally supported upon the
frame of the machine. The forward ends
of the rods are bent or extended downward
to form the work engaging fingers 80 and
81. Above their work engaging ends the
fingers 80 and 81 are ¢urved or bent out-
ward so that the shuttle needle may pass be-
tween the fingers and the upper in passing
the lacing cord through the loops carried
needles. The outwardly
curved lower ends of the work engaging
fingers also insure the proper positioning of
the work back of the fingers as the upper
is carried up back of the fingers by the up-
ward movement of the looper needles.
Thus all dariger of improper positioning of
the upper, or of injury to the upper by the
work positioning device, or by the shuttle
needle, is avoided. ‘

The work engaging finger 80 is arranged
to engage the upper near the upper eyelet
through which the lacing cord is passed, and
the work engaging finger 81 is arranged to
engage the upper near the lower eyelet. In
order that the position of the work engag-
ing finger 81 may be varied to correspond
with the variations in the positions of the
needles when adjusted for different spaced
evelets, the support to which the rod 83 is
pivoted is itself pivotally mounted upon the
looper carrying plate 28, so that the rod and
finger may be swung laterally. The bar 86
is also provided with a longitudinal slot 87
through which the rod 83 passes. In order
that the lateral adjustment of the finger 81
and rod 83 may be automatically effected in

1,030,547

adjusting the needles, the finger 81 is con-
nected with one of the looper carrying
blocks by means of an arm 88, the rear end
of which is pivoted to the block, and the
front end of which is forked, and is ar-
ranged to embrace the upper part of the
finger 81. The front end of the forked arm
88 1s supported by engagement with shoul-
ders 89 formed on the finger 81. By thus
forming the finger 81 upon the outer end of
a laterally movable rod, the finger and its
supporting rod may be readily and easily
adjusted. This construction also enables the
finger and its support to be moved laterally
into proper position to codperate with the
looper needles when it 1s desired to insert
the lacing through only two or three pairs
of eyelet, holes. When thus adjusted, the
work engaging finger and its support do
not interfere with the proper adjustment of
the guard plate 62 which underlies the shut-
tle needle 48. When loops %re to be insert-
ed through only two or three pairs of eye-
let holes, as in doing baby worlk, for in-
stance. the looper needles at the right and
adjacent to the knot-tying mechanism are
utilized for forming and inserting the loops.
Tn order that the upper may be properly re-
tained in position upon the needles, without
danger of projecting up into the path of the
chuttle needle, the plate 62 in such case
should be adjusted to overlie the space to
the left of the looper needles being used, and
thus prevent the swinging of the upper up
into the path of the shuttle needle. The
lateral movement of the rod 83 in adjusting
the work engaging finger 81 into proper re-
lation to the looper needles being used, car-
ries it into position where it does not in-
terfere with the proper
needle guard plate 62.
When the looper needles are moved up-
ward to bring the loops into position for
the passage of the shuttle needle, the upper
carried on the needles passes up back of the
work engaging fingers 80 and 81, the fingers
acting to press the work back upon the
needles, and to restrain it from springing
forward into the path of the shuttle needle.
When the looper fingers move forward lon-

gitudinally of the needles to remove the .

Taced upper from the needles, the rods 82
and-83 and the work engaging fingers car-
ried thereby move forward with the loopers,
so that the fingers do not interfere with the
removal of the upper.

The grippers 90 and 91 for grasping the
ends of the lacing are arranged at the right
of the loop forming devices, and cobperate
with a plate 92 in gripping the cord. The
grippers are in the form of fingers which
project forward from the lower ends of two
sliding bars 93 and 94, and these bars are
moved at proper intervals through levers 95
and 96. The front ends of the levers en-
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gage recesses in the rear sides of the gripper
bars, and are yieldingly forced in a direc-
tion to operate the grippers to clamp the
lacing cord by springs 97. The gripper 90
1s arranged and operated to grip the free
end of the cord when the shuttle needle ad-
vances, so that on the return stroke of the
needle the cord is fed into position to be
engaged by the hooks of the lTooper needles.
The cord at this time lies in front of the
guide bar 98, and when the loops are formed
by the needles and looper fingers the cord
draws across this bar, being retained in po-
sition on the bar by engagement with a
notch 99 (Figs. 11 and 12). The gripper 91
is arranged and operated to grip the lacing
cord carried by the shuttle needle after the
needle has passed through the loops carried
by the looper needles. ~After the cord has
been gripped, and the shuttle needle has
started on its return stroke, the cord leading
from the gripper to the eye of the needle
draws over the gripper finger 91, and after
the needle has returned a sufficient distance
to provide a free end of thread projecting
through the eye of the needle, the cord is
severed at the gripper 91 by the action of a
knife 100 which is formed on the lower end
of a knife bar 101. The bar 101 is op-
erated through a lever 102, the front end of
which engages a recess in the rear side of
the knife bar. The lever is forced yield-
ingly in a direction to raise the knife bar
by a spring 108.

In order to insure that the cord shall be
drawn taut at the moment when the cutter
acts, and to insure the complete separation
of the ends of the thread, a cam 104 (Fig.
1) is provided for engaging the roll on the
upper end of the tension lever 59, and fore-
ing the lower end of the lever firmly against
the cord, so that a pull is put upon the cord
at the time the cutter acts.

The operating levers 95 and 96 for the
cord grippers are operated at proper inter-
vals to raise and lower the grippers, and the
operating lever 102 for the knife bar is
rocked at proper intervals to reciprocate the
knife bar, through a single lever 105 the
rear end of which is provided with a roll
106 engaging a groove in the cam 107.
When the parts are in the position indicated
in the main views of the drawings, the lever
105 is in the position indicated in Fig. 10.
The front end of the lever is provided with

two bearing blocks 108 arranged to engage

the rear ends of the levers 95 and 96, and
these blocks are so constructed that when
the lever 105 is in the position of Fig. 10,
the operating lever 95 for the gripper 90 is
free to be operated by its spring 97, and this
spring acts to force the gripper down
agalnst the end of the lacing with a spring
pressure. The bearing block which engages
the operating lever 96 is so shaped that when

7

| the lever 105 is in this position, the gripper

91 1s retained in its upper position. At this
time, also, the knife bar is maintained in its
upper. position by the action of the spring
103.  When the shuttle needle carries the
locking cord into positien to be gripped by
the gripper 91, the lever 105 is moved up-
ward to allow the gripper 91 to be operated
by its spring 97 to grip the cord. After the
shuttle needle has been retracted a short dis-
tance, the upward movement of the lever
105 continues. During this continued move-
ment of the lever it strikes an adjusting
screw 109 in the end of the knife operating
lever 102, and forces the knife downward to
sever the cord. The lever 105 immediately
moves downward far enough to allow the
spring 103 to raise the knife bar to its upper
position, but not far enough to operate either
of the grippers 90 and 91. The lever 105 re-
mains in this position until the ends of the
lacing are about to be gripped by the jaws
of the knotter, when the lever is moved down
to its lowest position, operating both levers
95 and 96 te raise the erippers 90 and 91
and release the ends of the lacing. The
lever 105 remains in this position until the
laced upper has been discharged, and the
shuttle needle has advanced and brought the
free end of the thread carried thereby into
position below the gripper 90, when the
lever moves back to the intermediate posi-
tion shown in Fig. 10. This movement
allows the gripper 90 to be forced by its
spring 97 against the free end of the cord,
but is not sufficient to release the gripper 91.
During the veturn stroke of the shuttle
needle, after it has given the fres end of the
cord to the gripper 90, and is laying the cord
in position to be engaged by the hook of the
looper needles, the cord between the gripper
and the guide bar 98 is acted upon by a
thread arm 110 which is arranged in front
of the cord, and at this time is moved rear-
ward to draw slack cord from the cord sup-
ply. When the looper fingers and looper
needles are operating to form the loops in
the cord, this thread arm again moves for-
ward to give up its slack cord, so that the
cord is supplied from both sides of the loop
forming devices, the supply of cord for the
right-hand loops being drawn from the cord
given up by the thread arm, and the cord for
the left-hand loops being drawn from the -
cord supply. This thread arm is also oper-
ated during the knot tying operation to lay
the lacing into the jaws of the knotting
mechanism, as will ' be more fully described
in connection with the description of the
knotting mechanism. The thread arm 110
1s_formed on the free end of a lever 111
which is pivoted at 112 to the under side of
the plate 92, and is connected by a link 113
witha rod 114. Therod 114 isreciprocated to
impart the proper movements to the thread
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arm by a cam 115 (Fig. 4) which engages
a roll carried by one arm of a lever 116, the
other arm of which is connected by a link
167 with the rear end of the rod (Fig. 5).
Tn order that the thread arm may operate
to supply a proper amount of thread to the
loop forming devices when they are operated
to form different numbers of loops, means is
provided for adjusting the amount of slack
drawn off and given up by the thread arm.
In the construction shown, this adjustment
is provided for by connecting the front end
of the link 113 to the thread arm lever 111
in such manner that the connection may be
adjusted toward or from the fulerum of the
lever, and thus the motion imparted to the
thread arm by the operating cam be varied.
As shown, the adjustable connection consists
of a series of holes 118 formed in the lever
111 and adapted to receive the pivot screw
119 which connects the end of the link 113
with the lever. : '
After the shuttle needle has passed the

~ locking cord through the loops held by the
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looper needles, and - the cord has been
gripped by the gripper 91 and severed by
the knife 100, the two ends of the lacing cord
extend side by side across the guide bar 98
The ends of the lacing are
now in position to be acted upon by the
knotting mechanism, which operates to tie
the ends of the lacing together. In the con-
struction shown, the knotting mechanism is
constructed to form a loop in the lacing
cord, and to draw a bight of the cords
through the loop, and to then tighten the
knot thus formed. As shown in Figs. 11 to
13, the knotting mechanism is provided with
a looping post formed by the lower ends of
two semi-cylindrical members 120 and 121.
These members are mounted in a sleeve 122
and are provided at their lower extremities
with operating
ping the cord.” During the tying of the knot
the members are rotated to form a loop
about their lower ends, and are also moved
longitudinally to grip the cord between the
jaws and draw it through the loop. The
sleeve 192 is rotated to impart rotary move-
ments to the members 120 and 121 through
a pinion 125 which is engaged by a segmen-
tal gear 126. This gear is formed on the
front end of a lever 127, the rear end of
which is acted upon by a cam 128 (Figs. 2,4,
and 5). The members 120 and 121 are con-
nected to the sleeve 122 by means of a bar
199 extending through a slot formed in the
adjacent faces of the members, so that the
members will rotate with the sleeve, while
being free to move longitudinally therein.
Longitudinal movements are imparted to the
menmbers by means of levers 130 and 131, the
forward ends of which are connected to the
members, and the rear ends of which are
engaged by cams 132 and 133 (Fig. 2).

jaws 123 and 124 for grip-
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The looping post formed by the lower
ends of the members 120 and 121 is provided
with a cord retaining latch 184 formed on
a lever which is pivoted at 135 In a recess
formed on the inner face of the member 120.
The latch is so formed that when its lower
end is in engagement with the looping post
it underlies the lacing cord, and retains the
cord upon the post during the formation of
the loop. A half sleeve 136 is secured upon
the lower end of the sleeve 122, and is pro-
vided at its lower end with a finger 137 ar-
ranged to lie within a slot in the member
191 and to act to strip the loop off the loop-
ing post when the post is drawn upward
within the sleeve. The latch lever 1s op-
erated to move the end of the latch toward
and away from the looping post, and to re-
tain the latch in either open or closed posi-
tion, by means of two arms 138 and 139
formed on the latch lever, and arranged to
cobperate with a lug 140 and retaining sur-
face 141 on the sleeve 136.

The knotting mechanism normally stands
in the position indicated in Figs. 12 and 13.
When the lacing has been inserted, and the
ends are to be tied together, the members 120
and 121 are moved downward to carry the
looping post formed by their lower ends
and the lateh 184 on opposite sides of the
ends of the lacing cord, and thus bring the
lacing cord into position to overlie the end
of the latch when the latch is closed. After
the lower end of the latch has passed below
the lacing cord, the arm 139 on the latch
lever strikes the lug 140, and the latch lever
is swung about its pivot to bring the lower
end of the latch against the looping post,
and to hold it in this position. After the
knotting mechanism has moved into this po-
sition, the upper is forced off the looping
needles and falls away from the needles, so
that it is supported from the ends of the
lacing cord which pass over the latch 134
and are held by the grippers 90 and 9L
When the upper falls into this position, the
two strands of the lacing cord leading from
the grippers over the latch of the knotting
mechanism to the upper lie against a lateral
extension 142 formed at the lower end of the
guide bar 98. The front face of this ex-
tension 142 forms a fixed jaw against which
the lacing is gripped by a clamp 143 during
the knot tightening operation. The clamp-
ing plate is formed on the lower end of a
lever 144, and is provided with a proj ecting
finger 145 which underlies the fixed jaw 142
and prevents the lacing from swinging too
far to the right when the upper is discharged
from the needles. The clamping lever 144
is operated from the lever 127 which rotates
the knotting mechanism by a link 146. The
clamping lever is operated to clamp the
thread as the members 120 and 121 of the
knotting mechanism rotate to form a loop
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upon the looping post at their lower ends.
During the rotation of the members 120 and
121 the latch 134 supports the lacing cord
on the looping post at the lower ends of the
members, and carries the cord around the
post so that a loop is formed. As the mem-
bers complete their rotation, the thread arm
110 is moved rearwardly to carry the ends
of the lacing between the knotter jaws 128
and 124, and these jaws are closed and the
members 120 and 121 move upward. As
the members move upward, the arm 138 on
the latch lever rides against the under side
of the lug 140 and against the engaging sur-
face 141, so that the latch is opened to re-
lease the loop, and is maintained in open
position. As the upward movement of the
knotter jaws continues, the loop is cast off
the end of the jaws by the finger 137, and
the lacing carried by the jaws is drawn
through the loop. About the time that the
knotter jaws grip the lacing, the grippers
90 and 91 are operated to release the ends of
the lacing. During the upward movement
of the knotter jaws the lacing below the knot
1s gripped by the plate 143 at the lower end
of the clamping lever, and the knot is effec-
tively tightened by the relative movement be-
tween the knotter jaws and the knot tight-
ening clamp. As the knotter jaws reach
their upper position, the members 120 and

.121 are operated to open the jaws, and the

lever 127 returns to its normal position, thus
operating the cord clamping lever 144 to re-
lease the lacing cord, so that the laced upper
drops away from the machine.

The various cams for operating the differ-
ent parts of the machine are secured upon a
cam shaft 147 which is driven through gear-
ing from a pulley 148. The machine is pro-
vided with a stop mechanism indicated at
149 (Fig. 1), which operates to stop the ma-
chine with the parts in the position indi-
cated in the main views. The stop mecha-
nism is operated to start the machine
through a treadle (not shown) connected
with a rod 150. When the machine is
thrown into operation, it makes a single
revolution and then stops, ready for the ap-
plication of another upper to the looper
carrying needles. ‘

Having explained the nature and object of
the invention, and specifically described one
form of machine in which the invention ma v
be embodied, what T claim is:—-

1. A machine for lacing shoe uppers, hav-
ing in combination, means for forming a
series of loops of lacing cord, and thereafter
inserting said series of loops in the eyelet
holes of an upper, and additional means for
varying the amount of slack in the com-
pleted lacing, substantially as described.

2. A machine for lacing shoe uppers, hav-
ing, in combination, means for inserting a
lacing cord in the eyelet holes of an upper

O

adjustable to vary the slack in the completed
lacing, and a slack thread device for further
increasing the slack in the lacing, substan-
tially as described.

3. A machine for lacing shoe uppers, havy-
ing, in combination, means for inserting a
lacing cord in the eyelet holes of an upper,
and, a slack thread device arranged to en-
gage the cord and supply slack in the com-
pleted lacing in addition to the slack pro-
duced by the lace Inserting means, substan-
tially as described.

4. A machine for lacing shoe uppers, hav-
Ing, in combination, means for inserting a
lacing cord in the eyelet holes of an upper,
a slack thread device arranged to engage
the cord and supply slack in the completed
lacing in addition to
by the lace inserting means, and means for
varying the amount of slack supplied by
the slack thread devices, substantially as de-
scribed.

5. A machine for lacing shoe uppers, hav-
ing, in combination, means for inserting a
lacing cord in the eyelet holes of an upper,
and a slack thread device adjustable to ren-
der it effective or ineffective to increase the
slack in the lacing cord, substantially as
described.

6. A machine for lacing shoe uppers, hav-
ing, in combination, a pﬁu’ality of needles,
means codperating therewith to form a series
of loops in a lacing cord, means for adjust-
ing the length of the loops to vary the
amount of slack in thé lacing, and a device
for further varying the slack in the com.-
pleted lacing, substantially as deseribed.

7. A machine for lacing shoe uppers, hav-
ing, in combination, a plurality of needles,
means coGperating therewith to form a series
of loops in a lacing cord, a slack thread de-
vice arranged to engage the cord on the
supply side of the needles, and means for
passing the cord through the loops, sub-
stantially as described. _

8. A machine for lacing shoe uppers, hav-
ing, in combination, means for passing .a
series of loops of lacing cord through the
eyelet holes of an upper, means for Passing
a portion of the cord through the loops, and
a slack thread device movable into and out
of position to engage the cord between the
loops and the means for passing a cord
through the loops, substantially as described.

9. A machine for lacing shoe uppers, hav-. :

ing, in combination, means for passing a
serles of loops of lacing cord through the
eyelet holes of an upper, means for passing
a portion of the cord through the loops, a
slack thread device arranged to engage the
cord between the loops and the means for
passing the cord through the loops, -and
means for varying the amount of slack sup-
plied by the device, substantially as de-
scribed. :

the slack produced
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'10. A machine for lacing shoe uppers,
having, in combination, a plurality of nee-
dles, looper fingers codperating therewith to
form a series of loops in a lacing cord, a

5 shuttle needle for carrying the lacing cord

through the loops, a thread finger arranged
to engage the cord between the loop. form-
ing devices and the shuttle needle, and
means for rendering the thread finger effec-
10 tive or ineffective, substantially as described.
11. A machine for lacing shoe uppers,
having, in combination, a plurality of nee-
« dles, looper fingers codperating therewith to
form a series of loops in a
15 shuttle needle for carrying the lacing cord
through the loops, a thread finger arranged
to engage the cord between the loop forming
devices and the shuttle needle, means for
rendering the thread finger effective or in-
20 effective, and means for operating the fin-
ger adjustable to vary the amount of slack
supplied by the finger, substantially as
described. o :
19. A machine for lacing shoe uppers,
25 having, in combination, means for forming
aseries of loops in a lacing cord and re-
" taining them in position to be passed
through the eyelet holes of an upper; a work
positioner, means acting to automatically
30 change the relation of the work positioner
and loop forming means to retain the upper
in position, and means for passing a locking
cord through the loops between the work
positioner and the upper, substantially as
35 described. 7 ) ‘
13. A machine for lacing shoe uppers,
having, in combination, a plurality of nee-
dles, means coGperating therewith to form
a series of loops in the lacing cord and re-
40 tain them in position to be passed through
the eyelet holes of an upper, a work posi-
tioning device, means. to automatically
change the relation of the needles and work
positioning device to position the work on
45 the needles, and means for passing a locking
cord through the loops between the work
positioning device and the upper, substan-
tially as described.
14. A machine for lacing shoe uppers,
50 having, in combination, means for forming
a series of loops in a lacing cord and re-
taining
through the eyelet holes of an upper, means
for passing a locking cord through' the
55 loops, a work positioner provided with an
outward curve above its work engaging end
for the passage of the locking cord, means
acting to automatically change the relation
of the work positioner and loop forming
60 means to retain the work out of the path
of the means for passing the locking cord
through the loops, substantially as described.
15. A machine -for lacing shoe uppers,
having, in combination, means for forming

Iacing cord, &

them in position to be passed:
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‘2 series of loops in a lacing cord and re-
taining them in position lo Dbe passed
through the eyelet holes of an upper, a shut-
tle meedle for passing a locking cord
through the loops, a work positioning de-
vice acting to position the work on the
needles and adjustable for different numbers
of loops, and a guard underlying the needle
and adjustable for corresponding numbers
of loops, substantially as described.

16. A machine for lacing shoe uppers,

65
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75

having, in combination, a plurality of -

needles, a plurality of loopers cooperating
therewith to form a series of loops in the
lacing cord, a shuttle needle for passing a
locking cord through the loops, a work po-
sitioning device acting to position the work
on the needles and adjustable to co-act with
the varying numbers of active needles, and
a shuttie needle guard adjustable for corre-
sponding numbers of active needles, sub-
stantially as described.

17. A machine for lacing shoe uppers,
having, in combination, means for forming
a series of loops in the lacing cord and re-
taining them in position to be passed
through the eyelet holes of an upper, means
for passing a locking cord through the loops,
and a work positioning device including a
rod movable laterally of the loops and car-
rying a work engaging finger, substantially
as described.

18. A machine for lacing shoe uppers,
Laving, in combination, a plurality of
needles, a plurality of looper fingers co-
‘operating therewith to form a series of loops
in a lacing cord, a looper carrier, means for
operating the looper carrier, and a work
positioning device comprising a rod con-
nected with the looper carrier to swing lat-
erally of the series of needles and provided
with a work engaging finger, substantially
as described. '

19. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers coGp-

erating therewith to form a series of loops

in a lacing cord, a looper carrier, and a
work positioner comprising two rods piv-
ctally connected with the looper carrier, one
of said rods being mounted to swing later-
ally, and work engaging fingers at the outer
ends of the rods, substantially as described.

90. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers, means

for causing a relative movement between
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loops in the lacing cord and to discharge -
and means for

the upper from the needles;
varying the length of loops without varying

“the  relative position of -the loopers and

needles in discharging the upper, substan-
tially as described. -~
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21. A machine for lacing shoe uppers,

having, in combination, a plurality of
needles, a plurality of looper fingers, oper-
ating mechanism ‘acting to relatively ad-
vance the loopers to a uniform position at
the ends of the needles, and to relatively
retract the loopers to a position variable
according -to the length of loops to be
formed, substantially as described.

22. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers cooper-
ating therewith to form a series of loops in
the lacing cord, and mechanism for advanc-
ing the looper fingers to a uniform position
and for retracting the fingers a variable dis-
tance in accordance with the length of loops
to be formed, substantially as described.

23. A machine for lacing shoe uppers,
baving, in combination, a plurality of
needles, a plurality of looper fingers codper-
ating therewith to form a series of loops in
a lacing cord, and mechanism for relatively
actuating the looper fingers and needles,
having provision for allowing a variable
lost motion for varying the length of loops,
substantially as described.

24. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers, a car-
vier for the looper fingers, an actuating
slide, and means for securing a variable lost

- motion between the slide and carrier for
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varying the length of the loops, substan-
tially as described.

25. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, means cooperating therewith to
form a series of loops in a lacing cord,
means for adjusting the length of the loops,
and means for indicating the adjustment
tor different lengths of loops, substantially
as described.

26. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers codp-
erating therewith to form a series of Ieops
in a lacing cord, and actuating mechanism
for relatively actuating the looper fingers
and needles, including a manually adjust-
able lever and connections for varying the
length of the loops, substantially as de-
scribed.

27. A machine for lacing shce uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers coop-
erating therewith to form a series of loops
in a lacing cord, actuating mechanisim for
relatively actuating the looper fingers and
needles, ncluding a manually adjustable le-
ver and connections for varying the length
of the loops, and means for latching the le-
ver in adjusted positions and mdicating the
adjustment, substantially as described.

i

28. A machine for lacing shoe uppers,
having, in combination, = plurality of
needles, a plurality of looper fingers coop-
erating therewith to form a series of loops
in a lacing cord, a carrier for the looper
fingers, actuating mechanism for the car-
rier, a manually adjustable lever on the car-
rier, and a link connecting the lever and the
actuating mechanism, substantially as de-
scribed. \ :

29. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, a plurality of looper fingers codp-
erating therewith to form a series of loops
in a lacing cord, a carrier for the looper
fingers, actuating mechanism for the carrier,
a manually adjustable lever on the carrier, a
link connecting the lever and the actuating
mechanism, and means for latching the le-
ver in adjusted position and indicating the
adjustment, substantially as described.

30. A machine for lacing shoe uppers,
having, in combination, means for forming
a plurality of loops in a lacing cord, means
for supplying cord from both sides of the
loop forming means, and means for varying
the supply from each side of the loop form-
ing means in accordance with the number of
loops  being formed, substantially as de-
scribed.

31. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, means codperating therewith to
form a series of loops in a lacing cord,
means for feeding the lacing cord to the
needles, means acting at one side of the
needles to draw cord from the supply prior
to the formation of the loops, and means
for adjusting the amount of cord drawn
from the supply in accordance with the
number of
as described.

32. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, means codperating therewith to
form a series of loops in a lacing cord,
means for feeding the lacing cord to the
needles, a thread arm arranged to engage
the cord on one side of the needles, means
for operating said thread arm to draw cord
from the supply prior to the formation of
the loops, and to give up said cord during
the formation of the loops, and means for
varying the operation of said thread arm
in accordance with the number of loops to
be formed, substantially as described.

33. A’ machine for lacing shee uppers,
having, in combination, a plurality of
needles, means codperating therewith to
form a series of loops in a lacing cord, means
for feeding the lacing cord to the needles,
means for holding the free end of the cord,
means acting on the cord between the
needles and said holding means to draw

loops to be formed, substantially
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cord from the supply prior to the forma-
tion of the loops and to give up said cord
during the formation of the loops, and
means for varying the amount of cord drawn
from the thread supply in accordance with
the number of loops to be formed, substan-
tially as described.

34. A machine for lacing shoe uppers,
having, in combination, a plurality ot
needles, means cobperating therewith to
form a series of loops in a lacing cord,
means for feeding the lacing cord to the
needles, means for holding the free end of
the cord, a thread arm arranged to act on
the cord between the needles and said hold-
ing means, and actuating means for the
thread arm adjustable for varying numbers
of active needles, substantially as described.

35. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles arranged to pass a series of loops of
lacing cord through the eyelet holes of an
upper, an adjusting lever, and links directly
connected to the lever and connected with
the needles to move them varying distances
in accordance with the eyelet holes in the
upper to be laced, substantially as described.

36. ‘A machine for lacing shoe uppers,
having, in combination, a plurality of
needles arranged to pass a series of loops of
lacing cord through the eyelet ‘holes of an
upper, an adjusting lever, and links con
nected with the needles and with the lever
at varying distances from its fulcrum for
changing the relative lateral positions of the
needles to space the needles in accordance
with the spacing of the eyelet holes in the
upper to be laced, substantially as described.

37. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles arranged to pass a series of loops of
lacing cord through the eyelet holes of an
upper, needle carrying blocks, levers 21 con-
nected with the blocks, and links 23 connect-
ing the levers together, substantially as de-
scribed.

38. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting a lacing cord in the eyelet holes of
an upper, a knot tying mechanism arranged
to act on the ends of the lacing, actuating
mechanism for the knot tying mechanism,
and a gripper actuated from said mecha-
nism to grip the lacing on the work side of

5 the knot during the tightening of the knot,

substantially as described.

39. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting a lacing cord in the eyelet holes of
an upper, a knot tying mechanism arranged
to act on the ends of the lacing, a cam and
connections for operating the knot tying
mechanism, and a gripper actuated by, said
cam to grip the lacing on the work side of

1,080,547

the knot during the tightening of the knot,
substantially as described.

40. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting a lacing in the eyelet holes of an
upper, a knot tying mechanism provided
with a pivoted lace retaining latch, and
means for swinging the latch on its pivot to
retain and release the lace and for holding
it in retaining position during the forma-
tion of the knot loop, substantially as de-
seribed.

41. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting a lacing in the eyelet holes of an
upper, a knot tying mechanism provided
with rotary and reciprocating jaws, a latch
pivotally mounted on the jaws, and means
for swinging the latch about its pivot as
the jaws are reciprocated and for holding
it in retaining position during the rotation
of the jaws, substantially as described.

42. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting lacing cord in the eyelet holes of
an upper including a cord feeding device,
grippers for grasping the ends of the lac-
ing, a cutter for severing the lacing cord,
and a single cam and connections for oper-
ating the grippers and cutter, substantially
as described. ‘

48. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting lacing cord in the eyelet holes of an
upper including a cord feeding device, grip-
pers for grasping the ends of the.lacing,
springs for imparting gripping movements
to the grippers, and means for actuating the
grippers against the force of the springs to
release the lacing, substantially as described.

44. A machine for lacing shoe uppers,
having, in combination, mechanism for in-
serting lacing cord in the eyelet holes of an
upper including a cord feeding device, grip-
pers for grasping the ends of the lacing, a
cutter for severing the lacing cord, and an
actuating lever and suitable connections for
actuating the grippers and actuating the
cutter to sever the cord, substantially as de-
scribed. _

45. A machine for lacing shoe uppers,
having, in combination, means for passing a
series of loops of lacing cord through the
eyelet holes of an upper, means for passing
a portion of the cord through the loops, and
a slack thread device arranged to engage
the cord between the loop passing means
and the means for passing a cord through
the loops and means for actuating the finger

to draw slack thread, substantially as de-

seribed.

46. A machine for lacing shoe uppers,
having, in combination, a plurality of
needles, looper fingers codperating there-
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with to form a series of loops in the lacing | In testimony whereof, I affix my signa-
cord, a 1shuttle nee(lile for carrying the lac- ture, in presence of two witnesses.

ing cord through the loops, a thread finger ,

arranged to engage the cord between the WILLARD A. SMITIL
loop forming devices and the shuttle needle Witnesses:
and means for actuating the finger to draw Crmartns W. MoDernror,
slack thread, substantially as described. N. D. McPuarL.

Copies of this patent may.be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, ¢.”




