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of the machine; Fig. 3
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Lo all whom 1t may concern: -
Be 1t known that we, Wriirram HAarny

Josrin and Maxrrep Hexry BenwyeTT, Ccitl-

zens of the United States, and residents of

Scituate, in the county of Providence and

State of Rhode Island, have invented a new

and Improved Lace- flppmo Machine, of
- which the following 1s a full, clear, a and ex-

act description.

1he 1mvention 1s an 1mprovement in ma-
chines for tipping laces, and has in view a
machine construction in which the lacing 1s
carried as a continuous length past a tip-
applying mechanism, where a metal blank
is wrapped about it at successive poInts
spaced apart equal to the length of the lace

1'eq1111'ed and each blank severed to form

two laces, the finished laces being bunched
into Iots of a definite number
bunch moved to a convenient point for re-
moval, the said tip- apprmO‘ mechanism
mbodymﬂ punching dies, bending dies and
cutters for the ribbon of metal from which

“the tips are formed, successively arranged

one above the other and each operated 1n
proper sequence to pertorm its proper func-
tion, the pu:ﬂchmu__‘er es 1 the cycle of op-
emtmn working oir O P-ial ribbon one or
more tips ahead of- the bending dies and
the ribbon being intermittently fed and op-
erating to retain the driving mechanism of
the machine engaged, vher eby when the

stop.

Reference 1s to be had to the accomp‘un -
ing drawings forming a part of this specifi-
catlonj in which similar characters of refer-
ence indicate corresponding parts 1n all the
Views.

Figure 1 1s a plan of a machine complete

constmcted 111 accordance with OHl Inyven- .

tion; Fig. 2 is a left-hand half of the ma-
chine in side elevation, showing the shifting
lever of the outer duteh'm section; g, 922
15 a like view of the 1 10111 hond half pox tmﬂ
1S & ¢ross-section of
the machine qubstfmtm] v on the line 3—3
of Fig. 1, looking in the direction of the
arrow, certain portions of the machine be-
g 1emoved to better diselose the nature
and constluchfm cf the counting mecha-

‘nism; Ki1g. 4 1s a cross-section of the ma-

‘md each |

“section;
' the t1p apphﬂno mechanism, showine one

being

chine on the line 4 il of Fig. 1, 1001{1110‘ 11
the direction of the arrow: I‘lo 5 1S a 51de
view, partly in section, of the carrvier for the
finished laces; Fig. 6 is a cross-section of
the 111“1{3111110 on he hne 6—06 of Fig. 1, look-
ing 1n the direction of the arrow: I‘lﬂ 7 18

) T’(}ltlcal section through the housn‘w of
the punching

ter; Kig. 8 1s a similar section, showing
the Parts in a relatively different posﬁmn
1g. 9 13 a fragmentary cross-sectional view

- of “the machine, showing the gripping fin-

cers for raising the ﬁmshed side of the lace
from the b@11CLln0 cdies to the cutters; Fig.
10 1s a sectional
wheel which su
the endless carrier for the lacing at an 1in-
termechate point; ¥ig. 11 1s a cross-section
o1 the housing WLICh CATTIeS the dies and

- cutters, also showmg the gripping fingers

Tor elevumn the hcmo into the cutt{,rs n
I*ln 12 18 a fl"amnﬂnhry plan of

of the gripping fingers of the endless car-
rier 1n the position to carry the lacing for-
ward preparatory to the application of an-
other tip, the lacing which has just been
c&mpleted by severing the metal blank, be-
ing shown in dotted outline; Fig. 13 is a
10n01tudmdl vertical section thlouo}l the
machine dir ectly at the front of the housmﬂ

_ : of the tip-applying mechanism: Ifg. 14 1s
ribbon 1s exhausted, the said mechanism will

be released and the machine brought to & |

an mverted plan of the cover of the housmgﬂ

showing tlw cutters for severing the tip;:

- Hig, 15 is a plan of the male punchmo die;

g, 16 is a side view of a oTipper for rais-
g the unf*m%hed sice of the lace to the cut-
ting dies; Fig. 17 is a perspective view of
the lower gripping finger for raising the
finished side of the lace mto the cuttmn dles :
and If1g. 18 1s a perspective view of one of
the grippers of the endless carrier for feed-
mg the lacing through the machine. -
uupported on and above a table 20, by
standards 21, 15 a head 22 having a Voke
extending to the rear and a yoke extmdmﬂ'
to one side, in which are respectively jour-
naled a 10ﬂ01+udmfﬂ main or cam-shaft 23
and a crosg%haft 24, the latter extending
‘towqrd the front of the table and drlven
trom the main shaft through intermeshing
beveled gears 25 and 26, one of said gears
ned to each of the sa1d shafts. Ad-

I..._

and bendmg dies and the . cuts

view, showing the spl ocket
ppolts the upper lenoth of
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jacent to the gear 2 the shaft 28 is provided
with a balance ‘“‘f]me 27, and at its opposite
end portion carries a pull“\ an a cluteh

29, the pulley being ]Uu‘mlm on the shet!

and the cluteh slidably splined at the outside
of the pullev and controlled by a shifting

lever 30 which is fulerumed at its inner wd
and extends to the front oif the machine
through a guide-bar 31 fixed to and ex-
tended to one side ()f the head 29, the lever
being forced in a direction to disengage the
cluteh, by a spring 32. The cross- shatt ﬁ-’%L}
as best shown 1n g, 4, has a {ixed gear 33
1 mesn with 4 SOMmew lmt ﬂmﬂ]lel oear u_i
which 1n turn 1s ey red to & short C-h.:lf
journaled 1n bearings uuzed helow

shaft 24 by certain of the standards 21.

having a Sprochet wheel @
outer “end.

Lh@
and

36 secured to its
At the front of the table 20 and about the
same elevation, 1s carried on supports 37, a
longltudinally extended hm ""85 which, as
shown 1n cross-section m ifigs. 3 and 4,
1n the form of an wmverted T-iron, the b
extending a f-1‘*1)5tﬂm;ﬂl distance beyond th@
J(J“ 11;;111(:1 side of the table and at each end
arrying a vertical support 89, as best shown
1 Figs. 2 and 2% 1n the upper portions of
which are rournaled stub shafts 40, cach
shaft havinge an attached sprocket wheel 41,
with the sprocket wheels connected by a
chain 42, constituting an endless chain car-
rier for the continunous length of lacing. as
wiil be here?m fter made apparent, At the
mner end of the shatt 40, aL the right of the
machine, a sprocket wheel 43 is secured and
dllven from the sprocket wheel 36 through
he intermediary of a chain 44.

The head 22 18 constr
for the movable dies and the cutters of the
tip-applying mechanism, the housing ex-
tending from the front to the rear of the
head between the rear voke and having a
removable cever 45, which. as best showr in
Tles 11 and 14, 15 constructed with a slot on
its under "“lde 1m which 1s shidably mounted
a plunger liwmg a cutter 47 removably
secured to 1tfs outer end, the cutter movable
along side of and G(mcbmg with a stationary
cutter 48 fixed to the cover 45. 'The cutter
47 has a shearing notch 47* 1n 1ts lower edge
and the stationary cutter 48 has a shearing
notch 48 at its outer end, (see Kig. 8.) As
shown 1 Fig. 11, the ph neger 46 1s sepa-

oy Ei'c:

1‘ater1 from a 1*11‘gel phmﬂu 49 by a plate |

4.5" [ned to the under side of the cover and
ﬁitmﬁ in the upper nort |

ton of the slot or
way 1 which the plu:nﬂe 49 1s shidable, the
plunﬂel 49 having a bending die 50 secm acl
in a cut-out portlon in its forward end, as
shown in Figs. 7 and 8, the bending die hav-
ng a 8110‘11"11’10 edoe 50¢ and an af‘hmmnﬂ

crirved bendnw shoulder or surface 50° posi-
tmned some distance inw ardly of the front

of the die.

| r-.-.(,ated on and secured

form the metal tip with corresponding )

']Jlll UU b“, d

1eted with a hor 15111;:;

The movable bending die 50 co- |

078,168

s

operates with an oplmaed stationar v bending

¢ie 51 having a similarly curved bending

ince on 1its mner side and carried on n
femnale punch die 52, the meu i turn being
to the forwar {_I_l_yuam—
tended portion of the head 22. Codperating
with the die 52 15 a punch or male punching
{1;0 53 secured to the outer end of a plunger
o4, whieh, as shown 1n e, 11, 1s shidable 1n
the ]*011531110 cdirectly below the plunger 49,
Ax shown m detall in Fig. 15, the punching
die 53 has a number of peints in order to
er-
forations., with a bur at the Gdfge OT e.mh
perforation so that the tip will bite into the
lacimg, as1s well known., A pin 55 extends
irom the bottom of the plunger 54 through
a slot 1n the housing .:11“”1 is connected to u
SHTING 57, tendimg to draw the
1}11111“{31 to a vetracted ]){Jsluﬂm (wee Hig. 0).
Secured to the shaft 23, d 116&15? at the reav
of the phmﬂeis 1{-3 a camy 98 bearing on an
.:!.(.L.]L bt:lbl@“ ot b9 carvied b\f the 1*‘*1{}{, hﬂnd

R

'imuu ]u] thewon and mumb] n tl*@ pml
of an are 61 also secured to the plunger 4f
>na adapted to vetract the plunger 49 unden
the action of the voller after the suid
plunger has been forced forwardly under
'.,,he direct influence of the cam.: The foot 59
projects downw udhf sullictently to extend
into the path of an adjusting screw 62
threaded into and locked to the vear end of
the punch plunger 54, thus c{u,l.f::m;__g the
plunger 54 to move ferwardly with the
nlunger 49 against the tension of the spring

57. On a support 63 carried on tie ma-
chithe table 1s fulerumed a bell-erank lever

64 h:—millg a slottgd upper end portion en-
oaged with a p‘i’hﬁ extending frein oue
side of the cutter plunger 46, the lever Tiav-
img at the opposite side of 1ts falerun, a
rigid arm 66 provided with a pin or roller
G7 arranged 1m the path of the cam 38, the
latter in 1ts revolution depressing this end of
the lever and retracting the cutter plunger
46, the said plunger being forced forw mlh
by a suitable projection carried on the
plunger 49, which, 1m the present mstance,
s shown to be the head of w bolt 68 secur-
g the foot 59.

Between the male and female punching
dies, the head 22 is vertically slotted and u—
ceives the upwardly-extended i’)mum of
block 69, (see Hig. §) secured to the nndu.
side of the hefmj 2 space being lett at the
fiont of the block and the forward edge of
the slot to permit of the passage of a nmml

- ribbon 70, from which the tips are cut. "The

ribbon passes between feed rollers 71 which
are journaled in bearings carried by the
block, the bearings of one of the rollers be-
g pressed by a spring 72 toward the bear-
inos of the other roller in order that the

rollers may yield to take care of any in-
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equalities in the thickness of the metal. Be-
low the feed vollers, the ribbon 1s held to
the face of the block by adjustable clips 73
arranged at opposite sides, ..and by a keeper
T4 bel.owj extending crosswige of the hlock,
as shown 1n Figs. 2 and 2=

As will be obsewed i Iig. 3, the metal
r1bbon passes from a spool 75 Tevol ubly sup-
ported below the tep of the table, and pre-
paratory to passing throngh the euideway of
the block 69 _passes between a slotted arm 76
and a lever 77, the arm being at the firont of
the ribbon and the lever at the rear. The
lever is fulecrumed at one end, at which, as
shown 1 Ifg. 22, it 15 provided on 1ts mner
side with a projection or pin 78, the pin be-
ing arranged n the path of the lower arm
of lever 79 which is forced in a direc-
tion to swing the lever 77 forwardly by a
spring 80. The 1 pper arm of the lever
hears against an offset portion of a shifting
rod 81 shidabiy supported and connected at
its right-hand end portion with a vertical
lever 82 having a guide 83, through which
the lacing 1s led in passing thr ough the ma-
chine. The shi fting rod &1 1s extenced to
the opposite side of the shoulder with which
the lever 79 engages, and, as shown in Ifip.
2, 18 connected with a trip lever 84 having a
bill portion 85 engaging with a similar por-
tion 86 of a latch 87, the latch bemg ful-
crumed at its outer end on the guide- bar 31
and having a shoulder 88 arranged to engage
the edge of the shifting lever 30 when the
latter 1s moved to a position to throw in the
clutch, the latch being normally pressed up-
Wal"dly to present the shoulder to the lever,
by a spring 89. By this construction 1t will
be seen that when the ribbon 1s about ex-
hausted and the end thereof passes over the
lever 77

[, the latter will be'released which
in turn releases the lever 79, which, under
the influence of its spring 80, forces the
shifting rod in a direction to press the latch
87 downwardly through the engagement of
the portions 85 and 86 and withdraw the
shoulder 88 from the shifting lever, wheve-
by the lever 1s released and the clutch
thrown out, stopping the machine. 'The
will also be moved 1 a like
divection and the machine stopped by the
engagement of a knot or other enlargement
with the ouide of the lever 82.

Plepamtow to p%smx} by the tip- appl?
inge mechanism the lacing pasces through suit-
able oulding eyes 90, “thence between the
ﬁnoers of a lifting device 91, the upper
ﬁnoer 92 of said f]emceq as shown in detail
in [Fig. 16, being spring-pressed to the lower
ﬁnoer 03 which is adjustably secured to and
e*ctends ontwardly from the side of a lever
94, and has a guide slot 95 through which

the lacing is led the outer end portion of the

Jower ﬁnoer bemﬂ slotted out to receive the

i

noer 92. The lever 94, as best shown in

-rrr

Ctip-applyvine mechanmism the

* Ty

A 'ia

Fio. 923, 1y fulerumed intermediate 1ts
]ennth to the head 22, with its opposite end
”\wndmﬂ under and in the path of a cam
05 secured to the transverse shaft 24, the
lever belno pressed against the cam by’ a
spring 96.

At the opposite and ieft-hand side of the
lacing passes
fingers 97, best shown in
9, the said i‘f11ﬂel- 1}01110 10 the nature
of a pau ot tongs, the members of which are
pivotally supported on the head 22 and re-
spectively extend into the paths of cams H8
and 99 carried on a cam disk 100 fixed to
the main shaft 23, each member being forced
ina direction to hold it against its respective
cam by a sprine 101, The cams 98 and 99
are arranged on the disk 100 so that the
upper ﬁnﬁ v will be forced agamst the lower
fineer by its respective spring when the
fingers are in an elevated pmﬁmnq and the
hnﬂu% will be spread apart when the lower
hﬂeel is in a depressed poatmn thus inter-
mlttﬂnﬂv clamping the face when elevated
and permlttmﬂ it to freely pass between
theimn when lowered. The chain 42 of the
enclless carrier tor the continuous length of
lacing 15 provided with a number of oT1]P-
pers 102 spaced apart distances suitable for
the length of lacings which are to be made,
cach gripper, as shown in detail in Fig. 18,
comprising a base block 103 and a gr 1ppmn
finger 104, the base block having a “serrated
OT1PPING surface and the ﬁnUEI having a
short shaft 105 journaled in a hlg 106 1101d
with the base block and provided with ra-
diating tripping pins 107, the gripping
anger 104 bemg pressed to the base block
and hd& m a 1(1’f1"1{:,ted position by a spring
108. the spring being attached to the lug and
having a later: ally _extended portion ‘lddpt(‘d
to bear against the flat end of the grpping
finger or sgainst its lower edge. The base
block 103 of each gripper 1s suitably se-
cured to the inner 51(1{:" o1 the chamn J;_;, with
one of the tripping ping, when the grippmng
finger 104 18 1n clamping position, arranged
to strike a tripper 109, and with the Uthex
tripping pin, when the eripping finger 1s
raised, arianged to strike a tripper 110, the
tripper 109, as best shown 1n Flgn. 1 and 2,
being adjustably carried on the left-hand
support 39 adjacent to and extending under
the sprocket wheel 41 at this end of the
machine, and the trippﬂl 110, as best shown
m Mg, 12, beino in the nature of an angle-
plate secnred to the forward extended por-
tion of the head 22 and arranged shightly to
the right of the tip-applying 1116611{1111%11] the
particalar portion of the plate which en-
onges with the trippine pm beme in the

bhetween hifting
T

nature of an upwardly-turned lip 110,

For gmding and additionally %nwpmtnw
the fingers as lhmf pass in front of the tip-
applymﬂ mechanism, as shown in Fig. 6, a
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r1b or guide 111 is carried on a plate 112 and | unison by intermeshing gears 139 secured to

engages in a groove on the unden side of the

hase block 103 of each eripper. The upper

f' ength of the chain 42 is additionally sup-

")01‘1@(] about this pomt by a third sprocket,
113, the upper portion of which 15 covered
over, as also the chain, by a guar 114

‘T'o the front of the T-iron 3 , at the left-
nd portion of the machine, 1s suit-
ably supported a shoit shaft 115 muymo 1
sprocket wheel 116 driven from a sprocket
wheel 117 by a chain 118, the sprocket wheel
117 being secured to a shaft 119 longitudi-
nally arranged and supported on the ma-
chine table a-‘t the rear. The cham 118 which
constitutes a carrier for the bunches of
finished laces of definite number is provided
at intervals with outwardly- proudm PINS
120, forming lace-receiving pockets. The
laces as they’ are received 1n the pockets are
prevented from becoming entangled in the
he chain 42 by a box guard
121 hmmw a downwardly and 111quch 111~
clined chute 129 at its inner right-hand edge.
eit of the box guard a similar chute
or slide 123 1s carried at the inner end of the
bearing pin or shaft of the adjacent
sprocket 41.

Around the outer side ot the sprocket
wheel 116 a guard 124 extends, the ends of
the guard beum secured to the T-bar 38 by
bolts or other 3 sitable de evices, which In the
embodiment of the invention disclosed, are
shown to also connect the outer ends of lace-
supporting bars 125, the bars being arranged
at opposite sides of the chain 118 and con-
verging rearwardly, where they are sup-
NOT fed on the shaft 119.

Journaled at a convenlent point in bear-
ings carried by the machine table 1s a longi-

tufhna] shaft 1926 carrving a number of
ratchet wheels 127, 128 and 129 all of which

have an equal number of teeth and succes-
sively 1ncrease and decrease 1 diameter,
vith the lavgest and the mtermediate

ratchet wheels each having one teoth of 2
depth equal to the depth of the teeth of the
smallest ratchet wheel, the teeth of ecach
wheel bemg engaged by a
pawl 130 which operates to prevent the
atchet wheels from turning backwardly.
'he smallest ratchet wheel 1s fixed to the
shaft, with the remaining wheels journaled
thereon, the laroest wheel being at all times
eugaged by ‘1 pﬁW’] 131 carried on one arm
of a lever 132 which 1s operatively connected
with the arm of an eccentric 133 by a link
134, the eccentric being arranged on the

ma 111 shaft 23 and h:;wmﬂ an O{st arm 135

acjustably connected to an arm 136 jour-
naled on the extended end of one of the
ribbon feed rollers 71 and carrying a pawl
137 engaging a ratchet wheel 138 fixed to

the said extended portion of the feed roller,
the rollers being geared together to move in | 8.

W 111(]1 will cause the laces ¢

spring-pressed

their opposite ends, as shown in Kigs. 2
and 9.

The shaft 126 has an attached sprocket
wheel 140 connected with a relatively smaller
sprocket 141 by a chain 142. Hrom the con-
struction just described it will be seen that
as the eccentric arm rocks back and forth,
the metal ribbon will be intermittently fed
by the feed rollers, the length of the metal
fed at each movement of the rollers being
controlled by the adjustable connections be-
tween the two arms 135 and 130, the rock-
g action of the eccentric also revolves the
large ratchet wheel 127 tooth by tooth until
Al complue revolution 1s made, when the
pfm*l 131 drops mto the deep tooth of the
ratchet wheel and also engages the inter-
mediate ratchet wheel, moving “the latter one
tooth. When the intermediate ratchet whee]
has been revolved a complete revolution its
cleep tooth and the deep tooth of the larger
ratchet wheel register so that the pawl en-
oages all three Wh@@l& turning them one
tooth, and since the smaller Wheel 1s secured
to the shaft 126, the latter 1s also turned,
which drives the carrier for the hnmhea
laces, the shafts 126 and 119 being geared
too ether so that the chain 118 will bo moved

2 distance equal to the distance between the
pum 120 for each engagement of the pawl
131 with the small ratchet wheel 129. In
this way when a definite number of laces
have been dropped into the pocket at the
foot of the chutes 122 and 123, depending
on the number of teeth 1n the ratchet wheels,
the carrier will be moved to bring the next
adjacent pocket 1n pOSl tion to receive the
laces. 1In practice, and
drawings, each ratchet wheel of the count-
ing mechanism will contain twelve teeth,
o be counted out

N grosses.

in the operation of the machine, the metal
ribbon 1s passed between the feed rollers be-
tween and shightly above the punching dies

- and the machime given one stroke to trim

and punch the ribbon in reaciness to malke
onne of the tips. The lacing 18 then led
throngh the guide eyes 88 and 90 and be-
tween the ﬁnﬂem OF the gripper 91 and the
fingers 97 of the gripper at the opposite side
of the tip-applying mechanism. On then
starting the machine all of the plungers are
moved forward, the punching dies nunch—
ing the metal for the next successive L1p and
the bending dies cutting off and Wrapping

the provu}ash? punched blank around the ex

tended lace. The plunger of the ll’l{)“i”ibl{i
punch and that of the movable bending die
are then retracted, and about the same TFime
the lace with the blank applied is lifted ver-
ticaily by the gripping fingers into the shear-
ing notches of the cutters, as shown in Fig.
Immediately after, the movable cuttor

s shown 1in the
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18 retracted and the blank severed, forming

two tips. The grippers then dr 0p with 1he

fingers 97 opening so that the free end of !

'-r-;'-r

the lacing falls.  While the gripper 91 1s
holding the lacing in its lower position one
of the oTIPPers 102 of the endless carrier,
with the finger 104 lifted {froi: the Dbase-

plate, moves over the outer end portion of

the gripper 91, Wlth th{-}, base- plate 103 be-

low and the ‘Cinﬂel‘ 4 above, and picks up
the lace end with the finished tip and 1s
clampec thereto as one of the pins 107
strikes the lip 110% of the tripper. The con-
tlnuous length of lacing now travels for-

vard with the oripper 103‘ the latter sliding
the lacing between the f] rwers of the gripper
01. As the oripper 102 reaches the extreme
outer portion of the left-hand sprocket
wheel 41, the lace momentarily stops *md o1l
further movement of the 01"11:}13@1' 102 1ts
hinger 104 1s lifted by the other tripping
pin 107 engaging the tripper 109, thus re-
leasing this end of the lace. At the instant

the travel of the lace ceas ses, the punchmﬂ

plunger and the bending plunﬂ er which have

cut off the previously punched blank, wrap
the latter twhtlv about the lacing
m e, 7. The punching pmnﬂer and the
bendmﬂ plunger are then 1118L£111tlv retracted,
when the lifting grippers again raise the
lacing with the prphed blank into the shear-
ng cmters.} at which time the blank is cut
in half with the lacing, the weight of the
finished lace drawing 1ts inner end from be-
tween the grinping ﬁngerg 97 and the lace
sliding at opposite sides of the finished lace

s dS Eaﬂ OWll

F:—ﬂ

-®

bLum about the lacing atintervals and sever-
ing 1t to form two tips, an endless flexible car-
rier arranged to receive the finished laces,
having pocicets, and means for advancing the
last-named carrier step by step as a deﬁmte
number of lacings are deposited in each
pocket
. 'The combination in a lace-tipping ma-
]"~ 1ne, of a lace tip-applying mechanism hav-
ng cutters to sever the blank applied to
form  two tips, means for intermittently
teeding a continuous length of lacing past
the tip applying mechanlsm and means for
Iitting the lacings with the applied tip to
the cutters.

4. The combination in a lace-tipping ma-
chine, of an endless lace carrier, a tip-apply-
Ing mechanism having cutters to sever an
qpphed blank to the lacing to form two
tips, grippers to draw a continuous length
of lacing through the machine past the tlp-
applymﬁ mechqmsm carrlied by the carrier,

each gripper hfwmo 2 base member and a

finger, and grippers arranged at opposite

sides of the tip-applying mechanism to raise
been moving forward, having respectively

punched the ribbon for another blank and |

the lacing mto the cutters.
5. The combination in a lace-tipping ma-

- chine, of an endless lace carrier, a tip-apply-

5 ablo past one oi the

carrier on the chutes 122 and 123 into the

registering pocket.

one pocket, when the carrier 1s advanced to
place the next pocket 1n register with the
lower portions of the slides or chutes.
bunches of counted laces :

This operation 18 con-
tmued until a gross has been received into |

The

are removed irom around the lﬂcmo at intervals of its length

the pockets at periods, the chain 118 of the

carrier being sufficiently long to carry sev-
eral bunches of laces at one time,

Having thus describec our invention, 1

AV

- fArst monhoned carrier and having pockets,

- carrier

Ng mechanism having cutters. Qrippers ar-
1an0ed at each side of the ap-applymg
mechanism to elevate the lacing to the cut-
ters and having gripping fingers, a gripper
for drawing a ~continuoms length of lacing
through the machine past the t1p- %pplvmo
mechqmsm carried by the carrier, each grip-
per hmvmo a base-plate and 4 oripping
finger, with the base- plate and finger mov-
rst-named grippers at
opposite sides of the fingers thereof.

6. The combination 1n a lace-tipping ma-
chine, of an endless lace carrier having
means for drawing a length of lacmg
through the chhmef, a tip-applying mech-
ATISIN hfwmo means tor wrapping a blank

and severing it to form two tips, an endless
for the finished laces, ‘111"21,1106(1 at

approximately right-angles to and below the

claim as new and desire to secure by iset-

ters Patent:

1. The combination 1 a lace-tipping ia-
chine, of an endless lace carrier having
means for drawing a length of lacing
through the machine, means for applying
a blank about the lacing at intervals and
severing 1t to form two tips, an endless

chain carrier arranged to receive the finished

laces, and means for advancing the last-
named carrier a step after each @01111}1&1’[1011
of a definite number of laces.

2. The combination in a lace-tipping ma-
chine, of an endless flexible lace carrier hav-
ing means tor drawing a length of lacing
through the machine, means for applying a

slides for directing the finished hcmos mto

the pockets of the last-named carrier, and

neans for advancing the last-named car-
rier after a definite number of lacings have
been slid into one pocket.to bring another
pocket into operative posttion to said shdes.

7. The combination 1n a lace-tipping ma-
chine, of a tip-applying mechanism, means
for feedmg a ribbon to the said mechanism
to form the tips, means to stop the machine,
having a shifting rod, a lever having means
to force the rod 1n a direction to operate the
stepping means, a slotted arm arranged to
extend over one side of the ribbon, and a
lever arranged to extend over the opposite

' side of the ribbon, having a projection to
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engage the first-niamed lever and hold 1t
agalnst movement.

“S8. The combination in a lace- -tipping ma-
chine, of punching dies, bending dies to
wrap a blank about the Tace to form two
tips, arranged above the punching dies, and
cutters to sever the applied blank, arranged
above the bending dies.

9. The combination in a Ince-tipping ma-
chine, of a shaft having a cam, phnchﬂm
dies, bmdnw ies, cutters L osaid dies and
cutters each having an operating plunger,
and means for act mhnﬁ all of said ])111115101‘3
from said eam.

10. The combination in a lace- Uppllw ma-
chine, of a shaft having a cam, punching
dies, bendnm dies, cutters s, said dies and cut-
ters each h:;wmﬂ an operating planger,
means for adv‘ln{,lng and retracting the
plungers of the bending
and advancing the plunger of the punching
dies by the cam, and 111depuluem means for
returning the plunger of the punching dies.

11. The combination in a lace- t1pping ma-

chine, of punching dm-~ bending dies, cut-
ters, means for vertical ly feeding a 1bbon
between tne puncuing cies, means operating
the punching dies and bmﬁmﬂ dies to re-
spectively punch the ribbon and cut off a
previousiy punched blank from the ribbon
and bend 1t about the lace to form two tips,
means for elevating the lacing with the
blank applied 1to the cutters, and means
for retracting one of said cutters to sever
the blank and lacing.

12. The combination in a lace- -tipping ma-
chine, of means for applying a blank about
the | *1(311*1*:} cutters, one of which 18 movable
and the other stationary, means to elevate
the applied blank to the c.u-,tunf, aind means
for vetracting the movable cutter to sever
the bLmL and lacing to form two tips.

13. The wmbumhon m a lace- tlppmn mna-
(311111@.J punching dies, bending dies, cutters,
each set of dies and cutters ! having a recipro-

cating plunger, means to advance the bend-
1N die plunger, and means carried by said
phmﬂer to contact with and move the other
plungers forward when it is advanced.

" 14. The combination in a lace-tipping ma-
chine, of bending dies to wrap a blank about
the LlCHlf.;r, with one of said dies having a
1*@{;”])10&&1110 plunger, an are attached to
sald plunger, a cam arranged to engage and
advance the plun%l and a roller
the cam, arranged to engage the arc and re-
tr {1(,.{: the plunﬁel
The combination i a lace-tipping ma-
clune, of means for applymg a blank about
the lacing sufficient 1 length to form two
tips, a coacting stationary and movable cut-
ter, with the movable cutter having a shear-
g notch m its lower edge, and the station-
.;uy cutter having a shearing edge at its end,
means to elevate the lace with the apphed

d1eg and cutters |

| t(;

ariied by

- tinuecus length of I

079,168

blank between the shearnig edges of the cut-
ters, and meais to retract the wovable cut-
ter to sever the blank and lacing.

16. The combination 11 a lace- ipping 1 -
chine, of bending dies having means to sever
and w1 ap a blank about a length of lacing,
cutters to sever the lacing, one of the bend-
g cies and one of the cutters having an
operating plunger, an are attached (o the

| plunger of the bending die, a lever engnged

with the plmmel of the cutter , and acam
arranged to engage the plunger of the bead-
ne die and the lever to vespectively foree
the bending die plunger forward and re-
(ract the plunf‘u of the cutting die, and
havine a roller arranged to engage thg 210
and wtmct the plmmel of the bendine die.
17. The combination m a lace- Uppuw -
chine, of punching dies, belmmg dies, cut-
ters, one of each set of dies and one of said
cutters each having an operating plunger,
means carried h\ the plunger of the bend-
ine die arranged to engage the other piun-
cers and move them forward when the said
bendmﬂ die plunger 1s advanced, and means
vairy the eifective length of the punching
die plunger. '
18. The combination in a lace -t1pping ma-
chine, of means to mtermittently draw a
1@11%11 of lacing through the nmduno i\

- Uip- ‘11}plyl110 mechanism h.«,wmf* {‘utw and

grippers to elevate the lacing to the cutters,
arranged at opposite sides of the tip ap]ﬂ\ -
ing mechanism, with one of said grippers
having fingers separafed in a depressed posi-
tion and clamping the lacing 1m an elevated
POSItIoN. |
19. The coimbination m a lace-tippilug ma-
chine, of a tip- &pi}lymg mechanism having
:::z;mus oripping fngers arranged at one
side of the mechanisim to elevate the lacine
to the cutters, and means to raise and fowor
the fingers respectively in a closed and open
p{mt]m}

20. The combination in a lace-tipping ma-
chine, of an endless carrier to draw a con-
tinuous length of lacing throueh the ma-

cnine, of a hp *11);)]31110 111(,,('11{1111‘3111 having
cutters, a longitudmal shaft baving means

to actuate the cutters, a 1_1.:.111m(_31:;u shaft
driven irom the longitudinal shatt, means
driving the endless carvier from the trans-
verse sha 11, s_gnppm% arranged at the oppo-
site sides of the t1p applwnn mechanism,
and means carried b\, the respective Shafts
to raise the grippers to carry the lacang to
the cutiers.

21. The combination 1 a lace-tipping ma-

- chine, of a tip-applving mechanism, means

for Je{l{lmﬂ a ribbon to the said mechanism
o form the tips, a carrier to draw a con-
wing through the machine
past the t1p apphmnn mechanisi, a carrier
arranged to receive the finished laces, means
to advance the carrier a step after the com-
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pletion of a predetermined number of laces,
and an oscillatory arm operatively connected
to the last-mentioned means .;md to the 1ib-
bon-feeding means.

99. The combination in a Iace- Opping ma-
chine, of a tip-applying mechanisni, weans
Tor i{,eumu a ribben to the said mechanism
to form the tips, a carrier to draw a con-
tinuous length of lacing through the ma-
chine past the tip- applwno mechanism, a
carrier arranged to receive the finished laces,
means to advance the last-named carrier n
step after the completion of a predetermined
number of laces, a driving shaft, and an ec-
centric carried by the drivi ing shatft opera-
tively connected to the means for adv ANeing
the finished lace carrier and operatively con-
nmted to the ribbon-feeding means.

The combination in a lace- -t1pping ma-
hme of means for feeding a length of lacing
thy 011011 the machine, means to ‘lp]'}lV 2 blank
at intervals of the length of the lacine and
sever it to form the finished lacings, an end-
less carrier arranged to recelve the finished
lacings, a shaft, a series of wheels arranged
on the shaft successively increasing in diam-
cter, with the smallest wheel secure red to the
shaft and the larger wheels journaled there-
on, eiach wheel having an equal number of
teeth, with one tooth of each of the larger
wheels cut to approximately the depth of the
teeth of the smaller wheel, oscﬂ]atow NMeans
in engagement with the tee n of the larger
wheel and adapted to drop into the dﬂe)
tooth thereot and engage the smaller Wl‘*eels
and means for drwmo “the carrier from the
saicd shatt.

24. 'The combination in a lace-tipping ma-
chine, of a tip-applying mechanism, a orip-
per to frictionally hold the lacing prepara-
tory to the passage of the lacing to the tip-
applying mechanism, an endless carrier, a
oripper carried by the carrier and having
opposed gripping members, and means to
actuate the last-named gripper to cause one
of said members to move over and the other
beneath the first mentioned gripper and pick
up the enc of the lacing 1in advance of the
first mentioned gripper preparatory to draw-
ing the lacing past the tip- applving mecha-
111%111

25. The combination in a lace-tipping
machine, of a tip-applying mechanism,
means to intermittent] Iy feed a length of
Iacing past the tip-applying mechanism, a
shaft, means for operating the tip-applying
mechanism from the shatt, cams carried by
the shaft, and a gripper to engage the lace
as the teedmo movement of the latter sto 3PS,
having fingers pivoted together, each op-
evated by one of said cams.

26. The combination 1n a lace-tipping
machine, of a tip-applying mechanism hav-
1o cntter% means to draw a length of lacing
throucrh the machine past the cutters, a

|

of Llcmn thoaﬂh the first-me:

oripper frictionally and constantly binding
the lacing preparatory to the passage of the
tatter l*v said mechanism, a gripper ar-
ranged at the opposite side of the said
-11c*cl1f1m--11'1.. and means to actuate the last-
mentioned gripper to engage the,lacing and
raise both of the grippers to elevate the lac-
g to the cutters.

27. The combination 1 a lace-tipping
1) :,(h.me of a tip-applying mechanizsm, a
Qripper wnanged at one side of the mech-
anlsnl, a carrier, a gripper to draw a length
1tionecd grip-
per pa st the tlppnw mechanism, having two
oripping members and provided with means
for separating and moving said members
together, a tripper mlmnned to operate the
last mentioned means to %eparate sald mem-
bers when a length of lacing has been drawn
]a%t the tip- ﬁpplvlm mechanism equal to
the length of the finished lacing, and a trip-
per to actuate the said means to move the
members together when the gripper passes
the first mentmned 01‘1p1i)er

28. The combination m a lace- tlppmo
machine, of an endless lace carrier, a tip-
applyime mechanism, and a gripper to drfm'
a length of lacing through the machine
past said mechanism, carried by the carrier
and having a base- plate and a pivoted fin-
oer, with a spring to hold the finger both in
a retracted and projected 1)081t1011

20. The combination m a lace-tipping

machine, of a carrier for the lacing, a base-
11lember secured to the carrier, a gripping
finger coacting with the base member to
orip the ]ﬂcnm having a flattened end, and
A SPring arr mned to “hear on said end of
the finger and hold it in a retracted position.

30. The combination 1 a lace-tipping
machine, of an endless carrier for the lac-
ng, a base member %ecured to the carrier,
a shaft having a oripping finger sectired

E?

thereto and mmnﬂed to bind the lacing to

the base member, a spring carried on the “fin-
oer and arranged to hold the latter in re-
tracted and dtpie-ﬁed positions, and trip-
ping pins projecting from the shatft.

31. The combmation m a lace-tipping
machine, of an endless lace carrier, a tip-
applying mechanism having Cutter ar1IP-
pers arranged at opposite sides of said mech-
anisn, erippers to draw a continuous length
of lacing through the last-mentioned grip-
pers 1n successive portions, means to release
one of the grippers after the feeding of each
portion of the lacing, and means to simul-
taneously elevate the grippers at the oppo-
site sides of the tipping mechanism to carry
the lacme to the cutters.

32. The combination 1n a
machine, of a head having a housing, punch-
ing dies, bending dies and cutters respec-
tn*elv f11"1"f111ﬂed one above the other, one cie
of each set and one of said cuttere having

lace - tipping
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a plunger slidable 1n the hommg, an endless In testimony whereﬂj we have signed our 0
lace carrier arranged at the front of the | names to this speciiication i the ple%ence
cdies and cutters hfwnw ﬂnppu 5 to draw | of two subscribing witnesses.

successive portions of a contimuous length WILLIAM HARRY JOSIJ

r{ .{ o \ " o N i e W € K

of lacing between the bending dies, and ATANTRED Iﬂ* NRY BEN] TLTT.
means to_actuate the ])hlllOLlr:- to apuh 3]

severed Dblank about the lacing after the |: Witnesses: ‘_

feeding of each portion, to form the fin-| Grorcr Parxer Havr,

1shed hces | | WILLIAM HENRY DROWXN.
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