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UNITED STATES

PatenT OFFICE.

DANIEL AARON WILLIAMSON, OF TYRONE, PENNSYLVANIA.

.__.-"'

SHOE-LACING MACHINE.

SPECIFICATION forming vart of Letters Patent No. 692,956, dated February 11,1902,
| Application filed April 30, 1900, Serial No, 15,019, (No model.) |

To alt whony it may conceri: |

Be it known that I, DANIEL AARON W IL-
LIAMSON, a citizen of the United States, re-
siding at Tyrone, in the county of Blair and
State of Pennsylvaria, have invented a new
and useful Lacing-Machine, of which the fol-
lowing is a specification. |

This invention relates to a shoe-upper-lac-
ing machine; and the objectof the same is to

provide simple and effective mechanism for

regularly threading a shoe-lace through the
eyelets of an upper in a uniform and regular
manner previous to lasting thesaid upper and
to overconie the disadvantages arising from
hand-lacing and preserve the uniformity of
different sizes of shoes after completion and
permit the same to be closely laced when worn
and have a regular dimension at the location
of the instep without defacing the edges of
the upper adjacent the eyelets or tearing out

~ the latter during the lasting strain.
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The invention consists in the construction,
arrangement, and general and detail combi-
nation of parts which will be more fuliy here-
inafter deseribed and claimed. o

In thedrawings, Figure1lisa side elevation

of an upper-lacing machine embodying the

features of the invention. ¥ig. 2is a top plan

view of the improved machine with the arm

broken awayv. Fig. 3isa frontend elevation
of the same. Fig. 4 is a horizontal section
taken in the plane of the line 4 4, Fig. 1. Fig.
5 is a detail perspective view of the upper-
holding clamp and a part carried thereby.

Fig. 6 isa bottom plan view of the loop-frame

which is ecarried by the clamp. IFig. 718 a
detail elevation of one of the actuating cams
and gears. Iig. 8 is a perspective view of
the improved lacing-machine, showing the
shoe-upper in applied position thereon. Iig.
9 is a plan view of a portion of the shoe-up-
per, showing the lacing as 1t appears on one
side afterinsertion. Fig. 10is a similar view
of aportion of the shoe-upper looking toward
the opposite side of the same. Figs, 11, 12,
13, and 14 are diagrammatic views illastrat-
ing the manner of inserting the lace in the
upper. | | | |
Similarnumerals of referenceare employed
to indicate corresponding parts in the several
Views. |

- The numeral 1 designates a bed, whieh is

' of such dimension and contour as to partially
houseand afford convenient means for mount-
ing the several mechanisms supported there- 55
by, and from the rear thereof the vertical
member 2 of an arm 3 rises to a desired height
and continues into the horizontal member 4
of said arm, from which project upper and
lower bearing extensions 5 and 6, the exten- 6o
sion 5 being constructed with an angular bear- .
ing-plate 7 and the extension 6 itself being
disposed horizontally under the plate 7 and
both suitably apertured for thie vertical re-
ciprocation therethrough of a needle-bar 3, 65
having a threading-needle 9 clamped in the
lower extremity thereof. Toone side of the
arm 3 an oscillating lever 10 is pivotally con-
nected, the fulerum being located nearer the
rear end, and thus inereasing the throw of the 7o
portion of the leverinadvance of said fulerum
or toward the front end of the machine, as
will be readily understood, and to the rear
end of said lever, beyond the fulerum, a con- -
necting-stud 11 is secured and engaged by 75
. the upper slotted end 12 of a vertical pitman
13, having an eccentric connection 14 at its
lower extremity, with the drive-shatt 1o ex- -
tending transversely through the bed, and
having thereon also at one end a grooved 3o
driving-pulley 16 to receive a belt from a suit-
able source of power and at the other end a
pinion 17 for a purpose which will be pres-
‘ently explained, the pulley 16 and pinion 17
being located on the exterior of the opposite 85
sides of the bed 1. The frout end of the le-
ver 10 is also formed with a slot 18 for loose
engagement with a pin 19, projecting from
the needle-bar 8, and by means of the said
slot 18 in the lever 10 and the slot 12 in the go
pitman 13 the parts for driving the said nee-
dle-bar move easily and without binding or
without too muech lost motion to thereby prop-
erly reciprocate the said needle-bar and effec-
tually carry out thelacingof the upper, which g5
will be more fully hereinafter specified.

The pinion 17 meshes with a spur-gear 20,
integrally formed with a cam-rim 21 on it in-
ner side, as clearly shown in Fig. 7, and De-
tween which and the correspondingly-shaped 1oo
web 22 a cam-groove 23 is regularly defined -~ -

‘in eccentric relation to the innerside of said
spur-gear. The cam-groove 23 is engaged by

| a pin 24, having a roller 25 thercon for anti-
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frictional purposes, the said pin beingsecured | the machine it is folded so that the eyelets in

to a bell-crank lever 26, fulerumed on the ad-
jacent side of the frame, and to the opposite
arm of said bell-crankleveran angularly-bent
connecting-rod 27 1s secured and eccentric-

ally attached at its opposite extremity to the

cross-arm 28 of a segmental oscillating gear
20, pivoted on a homzoutal seat 30 at the front
end of themachine. The said segmental gear
29 isin continual mesh with a pinion 81, fixed
in a horizontal position on a whirl- poqt 32,
havinga whirl-head 33 on the upperextremity
thereof, with an opening 34 therein, through
which the shoe lace or thread is fed, and op-
erates in such manneras to place the thread
or lace in the hook 35 at the lower extremity
of the needle 9. The pinion 34 and whirl-
post 32 have engagement with a front voke
36, which 18 secured to the central reduced
portion of the seat 30, adjacent the location
of the said whirl-post and pinion, and has its
upper horizontal member 37 forming a bear-
ing for the said post.  ‘I'he lace or thread,

which is fed from a suitable reel or spool lo-

cated in proper relation to the machine, is
passed through the outer looped end of the
yoke 36 and then around a tension 38, simi-
lar in all respects to an ordinary sewing-mh-
chine tension, and from the said tension the
thread or lace is led through the opening 34
in the whirl-head 33. 1t will be obvious that
the funection of the tension 38 is to take up
the slack of the thread or lace, and it will
also be seen that the employment of the seg-
mental gear 29 and the cam mechanism for

| opemtlnw the same will cause the whirl-post

and whirl-head to be properly rotated and in

timed relation to the reciprocation of the nee-

dle to form the loop and produce a chain-
stiteh.

. Onthedrive-shaft 15acam 39 is also mount-
ed and has a peripheral cam-groove 40 with
a lateral deflection 41 and is enfra,fred by a
pin 42, carrying a roller 43 and connected to
the rear end of a feed-arm 44, fulerumed on
the top of the bed 1, as at 45 and having a

plurality of apertureg 46 thelem for the pur-

pose of adjustment and to regulate the stroke
of the same. 'The outer end of the feed-arm
carries a yielding feeding-finger 47, which
takes into and operates in conjunction with
a ratchet face or edge 48, formed in the rear
edge of a lower member 49 of a clamp 50,
which also comprises an upper freely-adjust-
able member 51, which i1s movable on verti-
cal posts 52, I'lSlIlU‘ from the rear portion of

thelower member 49 andsurrounded by coiled

springs 53, bearing against the under side of
the said u‘ppar member- 51 0 thereby nor-
mally hold the latter in elevated position.
Both members 49 and 51 are provided with a

‘slot 54, and the slots in the two mémbers are

“in Vertwal alinement and are of the same con-

shoe-upper.
cates through the slots 54 of the clamp mem- |

tour as the line defined by the eyelets in a
The needle 9 vertically recipro-

opposite edge portions thereof are in aline-
ment and then placed over the lower member
49 with thesaid eyelets accurately coinciding

with the slot 54 in said members, and while

in this position the shoe-upper is clamped -
against accidental movement by moving the
upper member downwardly thereagainst and

locking it against movement or tendency to
return to its normal elevated position by a

“cam-lever 55, eccentrically fulerumed on an

upright 56, rising from the rear portions of
the lower clamp member 59. The clamp 50
isremovably held on the outer end of the bed
1 under the needle and needle-bar through
the mediuam of a transversely-extending sup-
porting-bar 57, centrally connected to a flat
arm 58, attached to the adjacent portion of

36

the bed and normally bearing on the said

supportlnﬂ*-bdr is the lower member 49 of said
clamp, which also has sliding movement on
the bar during the feeding operation through
the medium of the feed-ﬁnger 47, carried by
the feed-arm 44, successively engaging the
teeth of the ratchet 48. The supporting-bar
57 and a portion of the arm 58 enter a retain-
ing-cuide 59 on the under side of the rear
portion of the member 49 of the clamp, as

shown by Figs. 1 and 6, the dimension and
curvature of the said ﬂmde being such as to

cause the supportmmbm 57 to hold the en-
tire clamp in proper position and permit it to
be shifted in a transverse direction in the arc
of a circle over the end of the bed.

The rear

go

IGO0

upper depending flange 60 of the retaining-

guide contacts with the adjacent edge portion

of the outer end of the bed, which is regularly

curved to cause an accurate feed or to hold
the slots 54 in the members 49 and 50 of the
clampsin true alinement at-all times with the
needle 9. The clamp also carries with it a

‘looping:-frame 61, which comprises a pin-bar
62, having a plurahty of pins 63, extending in

a rear Wald direction and ia a plane at rwht
angles to the said bar,
lower clamp member49. Thispin-barissup-
ported by bracket-arms 64, depending from
the lower clamp member 49 and each having
a vertical slot 65 therein, in which a screw 66

105

110

whleh is under Lhe -

II5 |

is adjustably mounted and secured at its in-

ner extremity to an outwardly-extending arm

67, each of the screws 66 being attacued to a

similar arm 67 and the latter hm ingcombined
cuideand bearing pins 63 pm,}ectmﬂ' Inwardly

120

therefrom and on whmh the pin-bar 62isfreely -

movable and held inward to Lring the ends
of the pins 63 normally in cﬂnbact with the
outer face of the guide 59 by springs 69, sur-

rounding said pins 68 and bearing at oppo-

site extlemlties against the pin- bar and the
contiguous faces of the arm 67.

To chanﬂe the stroke of the end of thearm
44, carrying the finger 47, and consequently
ehanﬂ‘e the extent of the feed of the upper
holdmn" device, the screw 45 is released and
reset in other of the openings 46, the latter

125

130

bers, and When the shoe-upper is applied to : registering mth similar opemnﬂq 46* in the




i0

20

25

30

35

40 €

49

_50

55

60

tinued far enough to the right to bring the-

looking at the machine as shown by Flﬂ' 3

_needle 9, and from this time the cast-off re-

692,956 ' 8

bed, as shown in Fig. 8, the arm in the ad- |
Justment shown belnﬂ' arranged for its great-
est sfroke.

The lace or thread from the opening 34 in
the whirl-head 33 is brought upwardly and
looped over the pins 63, and in commencing
the operation of feedmﬂ' and looping the
thread or lace through the. eyelets of the shoe-
upper the elamp 50 “and all the parts carried
thereby, including the loop-frame 61, -are si-
multaneously moved to the right in 1001{1110*
at the end of the machine, as shown by I‘lﬂ'
3, by releasing the feed-finger 47 from the
mtchet 48 a,nd again setting the said feed-fin-
ger in proper p051t10n in the said ratchet.
ThlS adjustment of the clamp-frame is con-

first pin in close 1elat1on to the needle 9 when
the latter descends directly over the whirl-
head 33.

In the bearing extensmns 5 and 6 a cast-off
70 is also movably mounted and consists of a
vertical rod having a lower inwardly-bent ex-
tremity 71, n01ma,11y in contact with the nee-
dle 9, the said cast-off being provided at its |
uppe1 end with a stop-collar 72, adapted to be
engaged by a finger 73, slidable in a vertical
dueetlon on the same above the upper bear-
ing extension 5 and preferably integrally
formed with & clam ping socket or cap 74, fit-
ted on the upper end of the needle-bar. To
the under side of the bearing extension 5 a |
bearing-clamp 75 is located, and therethrough
the sald cast-off has movement the elemp
serving to hold the cast-off in true position
relatwelv to the needle-bar and prevent too-
loose mevement S0 as to cause the said cast--
off to e eebua,lly epera,te in the desired man-
ner or to carry out its intended funetion of

casting off the loops of the thread or lace from
the needle hook 35.  DBelow the clamp 75 a
stop-collar 76 is adj usta,bly mounted on the
cast-off and is engaged by a projeciion 77, se- !
cured to the pin 19, forming the connectwn
between the lever 10 and the needle-bar 3.

In the operation of the machine the shoe-
upper is clamped under the needle-bar in the
manner hereinbefore explained and with the
line of eyelets coinciding with the slots 54 in |
the clamping members £9 and 51, the elamp
50 having been first moved to the right in

and until the pins 63 of the loop-frame 61 are
disposed .in starting relation to the shoe-up-
per above. The opemtlon of the drive-shaft

15 through the pulley 16 will cause the ec- |

centric 14 to verticall y reciprocate the pit-
man 13, and thereby oscillate the lever 10,
which :Lrst moves the needle-bar 8 in a down-
ward direction, and after the needle-bar has
moved downwardly apredetermined distance
the cast-off 70 moves in the same direction
until the lower extremity comes in confact
with the eyelet disposed in the path of the

mains mectwe and while the needle con-
tinues downwardly into the whirl-head 33, 1

which has been opeletecl by the sen'mentel
oear 29 and connecting-rod 27 and the means

for actuating the letter to form a loop, which 7o

is caught bv the hook 35 of the needle 9and
drawn upwardly through the eyelets of the
shoe-upper in ehnemeqt until the lower ex-

‘tremity of the cast-off is reached, when the
operation hereinafter more fully explained

will ensue, and the thread orlace in loop form

75

will be disengaged from the hook 35, and at

this time the feed-elm 44 is horlzontally 0S-
cilated. by the deflection 41 of the cam 40 to
thereby cause the feed-finger 47 to move the
clamp 50 and all parts eerued thereby one
step toward the left or such a distance as to
bring the next unoecupled pair of eyelets in
the shoe- -upper in the path of the needle,
when the same operation ensues and con-
tinues until all the eyelets have been thread-

ed or laced or as many of the same as it is de-

sired to connect. It will be seen that the
thread or lace, which is of a temporary cha,r-
acter for the purpose of lasting, does not pass
over the edges of. the launcr ﬂles, and the
strain dmmfr the lasting operatlon is exerted
in a direction tlansversely of the flies, and
thereby permits the shoe-upper of the com-
pleted shoe which has been so treated during
the lasting operation to be laced closely orso
that the edﬂ'es of the lacirng-flies may be

drawn tegether and also have the upper fit

well over the instep and in accordance with
the form of the last. Heretofore the means
employed for holding the upper of a lace-shoe
daring the lasting epemmon permitted the
laelnﬂ' flies to pull away from each other and
ma.de it difficult to closely lace the completed

shoe or have it fit with comfort and regular-
1ty over the instep. The stroke of the. cast-

off will be regulated by adjusting the collars 72
and 76 to aceommodate different thicknesses
of material for the length of stiteh, and by ad-
justing the pm -bar 62 through the medium of
the screw 66 in theslot 65 the loop of the thread
or lace may be lengthened or shortened, so as
to accommodate uppers having eyelets pleced
close to the edge of the flies, as it is apparent
that the closer the eyelets are to the fly edges
the shorter the loops must be. When the

last stiteh or loop is drawn u pw&rdly through

the terminal eyelet-of the series operated on,
it is caught by the hand of the operator and
a sulta,ble length of the thread orlacingdrawn

upwardly and secured to one of the d,dgacent :

30

Qo .

95

ICO

105

11O

115 -

120

previously- formed loops, so that it may be

conveniently reached afterlasting for the pur-
pose of removing this temporary thread or
lacing. In the operatlon of inserting the lac-

125

ing thmunfh the eyelets of the upper bhe nee-
dle males a descent through the first pair of

‘alined eyelets and into the eenter of the whirl,

with the hook of the said needle just below
the upper surface of said whirl, the cast-off
during such descent of the needle remaining
in close contact relation with the upper eye-
let of the pair being at the time operated upon.
The Whlll then moves from left to rwht ::md

130




- carries the lacing or thread around the fmnt "
of the needle and disposes said lacing or |
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thread in the hook of the latter, and the nee-
dle now ascends with the lace or th1 ead there-
in, and when the hook thereof reaches the
plane of the upper eyelet, as shown by Fig.

11, the cast-off coversthe said hook and ﬁrmly

holds the lace or thread in the latter to thus
form aloop. The parts are so arranged that
when the clamp 50 is shifted to start "the lac-

ing operation the first pin 63 will be in-such |

pOSlthIl that the first updrawn lace or thread
loop will be brought to bear against the rear
portion thereof, as shown by Fig. 12.
reaching the hln'hest point of its movement
the needle again immediately descends, the
clamp having been in the meantime shifted”
to bring the space between the first and sec-
ond pins 63 under the needle, as shown by
Fig. 13, to pass through the next eyelets,and
after reaching the latter the cast-off again re-
mains on'the uppermost oyelet, while the nee-
dle continues to descend, as before, to the
whirland again have the laee or thread thrown
around the hook thereof to form a second
loop. As the needle moves upwardly from
the top surface of the shoe-upper the loop of
laceor thread is between the needle and cast-
off and under updrawing tension to form a
loop, this joint upward movement of the nee-
dle and cast-off continuing for a compara-
tively short distance ﬂbove the plane of the
upper,when the needle-hook beeomes cleared
from the cast-off and immediately descends

through the loop, followed after an interval j

by the cast-off, that descends to the planeof
the uPper and holds the loop until the needle
again ascends with a new-canght portion of
the thread, which is drawn through the pre-
viously-formed loop to lock the latter, the
cast-off operating asbefore. The nextupward

- movement of the needle draws the loop of the

lace or thread upwardly between the first two
pins and through the second pair of eyelets

and the first- formed loop,which has been held |

in place by the cast-off during the second de-
scending movementof the ueedle through the
second set of eyelets and down to the Wh1rl as

~shown by Fig. 13, to thereby interlock the

§0

T

6o

‘the second loop to be drawn

loops. The cast-off again engages the needle-
hook, and the needle aind cast-off rise above
the clamp with the second loop, as in the first
instance, the clamp again being shifted as be-
fore to place a succeedmw set of eyelets under
the plane of movement of the needle to cause
against the sec-
ond pin 63 and bring the space between the
second and third pins sunder the needle. This
operation is regularly successive until all the
eyelets of the upper have been engaged in a
similar manner, and it will be seen that as
the loops are formed and drawn above the
plane of the upper the clamp is shifted to.

carry the loop from one set of eyelets to the |

next set; of the latter. After the eyelets are

ail engaged the pin-bar62isdrawn outwardly |

After |

602,056

to clear the pms 63 from the 100ps and the
upper is removed from the clamp in a pre-
pared condifion for application to a last.

| Previous to the removal of the upper from
' the clamp 50 the pin-bar 62 is drawn out-

wardly by hand to disengage the pins 63 from
the loops or to afford means for cledrance ot

the loops.

The advantage of the nnpmved machine is
that it overcomes the irregularities and un-
satisfactory results arising from hand-laeing

uniform and regular. It frequently occurs
in uppers laced by hand that the strain inci-
dent to the lasting operation will cause the
lacing-flies to open, owing toslack lacing, and
the next upper of the pair would be laced too
close, with the result that the completed shoe

embadymﬂ' the lasted upper that was laced

too slack when put on the foot could not be
made to snugly fit by the ordinary lacing
means em ployed in applying a shoe to a foot
and the other tightly-laced upper for lasting

could be drawn snugly to fit the foot, and thus
a very serious objection m a pair of shoe%

would naturally result.

In Figs. 9 and 10 the threaded or looped

70

75

| and provides means for having every upper

30

go

lace i 18 shown as it appears fromopposite sides .

of the upper and illustrates the secure method
of holding the upper without liability of tear-

95

ing out the eyelets or breaking through the

edrres of the upper during the la,stmﬂ' strain.

Havmﬂ' thus described the in Ventlon what
13 clalmed as new is—

1. Inalacing-machine of the class set for th,
the combmatwn of a bed, a cla,mpmn' devwe
for a shoe-upper, means for imparting a step-
by-step movement to said clamping device
over one end of the bed, and mechanism car-

ried by the bed for 100p1nﬂ' a thread or lace

and drawing the same through the eyelets of
the upper, the said Cl&ﬂlpll’lﬂ‘ deviece having
means for holding portions of the loopsof the
thread or lace away from the upper.

2. In alacing-machine of the character set
forth, the combination of a support, a shoe-
upper-holding device having loop-holders in
connection there‘ﬁ ithand movable on one end
of the support, and mechanism on the said
support for automatically drawing a thread
or lace through the eyelets of the upper.

3. Ina lacing-machine of the character set

- 107

105

110

115.

forih, the combination of a support, a shoe-

upper -holding device having loop-holders in
connection Lherewu‘,h and movable on the said
support, means for moving the said holding
device and means opelatmﬂ" in timed relation
to the movement of the holding device for
the shoe-upper for drawing a thread or lace

120

125

through the eyelets of theupper and securing |
the opposne parts of the la,ttet preparatory to
lasting.

4, In a lacmmmachme of the chametm set'
f01t,h the eombmatlon of a support, a slot-
ted elamp having loop-holders in connection
theremth and movable over the support by a

130
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step-by-stepfeed and arranged to receive and
tightly bind a shoe-upper, a needle-bar car-
rying a hooked needle having reciprocation
through the slotted portion of the clamp and
the upper held thereby, a looping device be-
low the clamp, and means for operating the
sald parts. - o

5. In a lacing-machine of the character set
forth, the ecombination of a support, a slot-
ted clamp having loop-holders in connection
therewith and movable over the support by a
step-by-step feed and arranged to receive and
tigchtly bind a shoe-upper, a needle-bar car-
rying a hooked needle having reeciprocation
through the slotted portion of the clamp and
the upper held thereby, a looping device be-
low the clamp, a cast-off device working In
conjunction with the needls-bar and needle,
and means for operating the said parts.

6. In a lacing-machine of the character set
forth, the combination of a support, a shoe-
upper-holding device having loop-holders in
connection therewith and movable on the said
support, a vertically-reciprocating needle-bar
carrying a hooked needle movable through
the said clamp and the shoe-upper carried
thereby to draw a thread or lace through the
eyelets of the upper, means for looping the
thread or lace and located below the clamp, a
cast-off in intimate relation to the needle-bar
and needle and having a timed actuation by
the movement of the needle-bar, means for
controlling the movement of the cast-off and
regulating its time of actuation, and means
for operating the several mechanisms. |

7. In a lacing-machine of the character se
forth, the combination of a support, a clamp
having loop-holders in connection therewith
and movable over the support and arranged
to receive the upper of a shoe, a loop-frame
adjustably carried by and movable with the
clamp, mechanism for formingand drawing a
looped thread or lace through the clamp and

-

loop-frame, and means for operating the sev-
eral devices.

8. Ina lacing-machine of the character set
forth, the combination with mechanism for
looping a lace or thread, of a regularly-fed
holding device for a shoe-upper disposed 1n
operable relation to the said mechanism to
permit the looped thread or lace to be drawn
through the eyelets of the upper, means for

feeding the said holding device, and a loop-

ing-frame carried by the said holding device
and movable and adjustable independently
of the latter and also manually movable in &

plane at right angles to the feeding direction

of the latter to release the loops therefrom.
9. In a lacing-machine of the character set
forth the combination with mechanism for
looping a lace or thread, of a shoe-upper-
holding device disposed in operable relation
to said mechanism to hold the eyelets in the
shoe-upper in alinement therewith, an ad-
justable loop-frame carried by the said hold-
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ing device, and mechanism for operating the

several parts. _

10. Alacing-machine of the class set forth,
comprising a device for supporting and hold-
ing a shoe-upper to dispose the eyelets there-
of in alined pairs, a loop-forming mechanism
having a single needle to successively pass
through the eylets of the upper and lock the
series of loops loosely in said eyelets, means
for imparting a step-by-step movement to
said device for supporting and holding the
upper, and means for operating the loop-form-
ing mechanism in timed relation to the move-
ment of the said device. |

In testimony that I claim the foregoing as
myown I have heretoaffixed my signaturein
the presence of two witnesses. |

| ' DANIEL, AARON WILLIAMSON.

Witnesses:
H. C. SMITH,
- GEO. S. FLENNER.
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