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UNITED STATES
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PATENT OFFICE

CARL A. MATSON, OF DANVERS, MASSACHUSETTS, ASSIGNOR, BY MESNE ASSIGNMENTS,
TO SHOE LACE COMPANY, OF BOSTON, MASSACHUSETTS, A CORFORATION OF MAINE

LACE TIPPING MACHINE

Application filed March 15, 1929. Serial No. 347,424.

This invention relates to lace tipping ma-
chines and is illustrated as embodied in a
machine of the type disclosed in United States
Letters Patent No. 1,594,971 and No.
1,605,965, granted on August 3, 1926, and
November 9, 1926, respectively, on my appli-
cations. o

In the machines disclosed in the above-
mentioned patents, a continuous length of
lacing is formed into a series of loops which
are intermittently and successively moved on
a conveyor into a position herein termed a
“peceiving” position in which a portion of
the lacing having previously been treated
intermediate between the vertices of the loops
with a moldable material is presented to a
mechanism for molding the treated portion
and for severing it at its mid point to cut
a finished lace from the continuous length
of lacing. The molding mechanism com-
prises a plurality of dies which are mounted
on a rotating carrier and which are carried
successively into engagement with and closed
abont successive strands of lacing to effect the
formation of tips thereon by a relatively fixed
cam about which the die mechanism rotates.
The dies are held closed throughout a part
of a revolution and are then opened to re-
lease the lace tips and to permit the discharge
of the laces at what is termed herein their
“discharge” position. .

On account of the relatively large amount
of pressure required to mold the lace tips, the
operating parts of the dies must have great
strength.  Therefore, as illustrated in the
above-mentioned patents, the movable ele-
ments of the dies including their roll fol-
lowers which engage with acam forclosingthe
(ies asthey rotate about the cam are relatively
large. Moreover, for the sake of smoothness
in the operation of the machine, that portion
of the cam surface which causes the dies to
be closed should have a larger radius of curva-
ture than that of the roll followers. The
minimum angle through which the dies may
move with respect to the cam in order that
they shall be completely closed is therefore
determined to a large extent by the diameter
of the roll followers, and it is apparent that
the greater the diameter of the rolls, the

greater will be the angle through which the
dies pass while closing, and the shorter the
period during which the dies can be held
closed te mold a lace tip.

If, in order to provide a rapid closing of
the dies, the operating face of the cam is
relatively steep, there results considerable
side pressure in the guideways for the mov-
able elements of the dies causing excessive
friction and wear and hence the likelihood
of misalinement of the elements of the dies.
On the other hand, if the face of the cam
which is operated to close the dies has a rela-
tively slight inclination to obviate the above
difficulties, the angle through which the dies
must rctate in order to be completely closed
would be so great as to reduce the molding
period to such an extent that it would be
necessary to run the machine at an uneco-
nomically low speed in order to provide an
adequate molding period.

In view of the above prerequisites of con-
struction and in order to provide a high-speed
machine in which lace tips of superior quality
may be molded, an object of the invention is
to provide an improved lace tipping machine
so organized that the tip-molding period ex-
tends through a much greater part of the
cycle of operation of the die mechanism than
it has heretofore. In accordance with this
object, an important feature of the invention
is constituted by the combination with a tip
molding die mounted for movement between
lace receiving and discharge positions, and
die operating means for closing and opening
said die to effect the molding of a lace tip
therein, of means for moving the die operat-
ing means in a direction opposite to that of
the movement of the die to close it, the last-
mentioned means also being constructed and
arranged to return the die operating means
to its original position. To insure against
the die being opened as the die operating
means is returned to its original position, the
die operating means as embodied in the ma-
chine illustrated herein is returned to its
original position at a speed slower than
that of the die. Preferably, and as
shown herein, the die operating means com-
prises a cam which is moved quickly as
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soon as the lace to be molded has been fed to
the die in order further to insure a relatively
rapid closing of the die. This movement is
derived from connections with a driving cam
which is operatively connected with the
means for driving the lace conveying means.
The driving cam is also of such shape that
the operating cam is retracted gradually to
its initial position by the time that the lace-
tip molding die will have again reached the
lace receiving position.

As laces are finished by the machine in
which the invention is illustrated as em-
bodied, they are deposited on a collecting
means comprising a plurality of lace hold-
ers, a predetermined number of laces being
collected on each holder. A further and im-
portant object of the invention is to provide
1mproved mechanism for causing the collect-
ing means to be operated after a predeter-
mined number of laces has heen transferred
to one of the holders in order to bring an
empty holder into a position in which it may
receive laces as their tips are removed from

. the tipping device. To this end, the illus-

trated machine, which comprises a tipping de-
vice, a lace collecting means, means for oper-
ating said collecting means, and means for
transferring laces from the tipping device to
the collecting means, is provided zlso with
means controlled by the laces for causing the
transferring means to actuate the above-men-
tioned operating means. As a result of the
use of such a construction a very light pres-
sure of a lace against one element of the mech-
anism will cause a positive driving connec-
tion to be established Letween the means
which transfers laces to the holders on the
collecting means and the means for rotating

- the holders after the desired predetermined

number of laces has been received on one of
them, thereby insuring an accurate count of
the cellected laces.

In the drawings,

Fig. 1 is a side elevation of a machine in
which the invention is embodied ;

Fig. 2 is a side elevation of a control ap-
paratus for the machine shown in Fig. 1;

Fig. 3 is a rear elevation with parts re-
moved ;

Fig. 4 is a sectional side elevation of the tip
molding die mechanism

Fig. 5 is an elevation with parts in section
illustrating the means for closing and open-

" ing the tip molding dies:

&5

Fig. 6 s a side elevation of the mechanism
for collecting the counting finished laces;

Fig. 7 is a side elevation of a portion of the
mechanism illustrated in Fig. 6 showing a
lace being transferred to the collecting
means; ’ :

Fig. 8 is a plan view with parts broken
away of a part of the mechanism shown in
Fig. 6 for operating the collecting means;
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Fig. 9is a side elevation showing a die and
a part of its operating means;

Fig. 10 is an end elevation of the die shown
in Fig. 9;

Fig. 11 is a sectional elevation taken along
the line XT—XT of Fig. 10; and

Fig. 12 is an enlarged section of the mold-
ing elements of the die in closed position
token along the line XI-—XT of Fig. 10.

The machine herein illustrated comprises
a pair of spaced feed chains 20 (Figs. 1 and
4) which are intermittently moved to bring
loops of lacing material 22 previously sup-
plied thereto into position to be received by
tip-molding dies 24 (Fig. 4) which are
mounted on a continuously rotating carrier
26, one feed chain 20 being at each side of
the carrier 26. The lacing 22 is supplied to
the feed chains by means of an oscillating
arm 28 which leads it over lugs 30 on a pair
of loop forming chains 32 at opposite sides
of the machine.” The lugs on the loop form-
ing chains 32 form the vertices of the loops
of lacing the central portions of which are
grasped at either side of their center and
outside of the dies by the feed chains 20.
The loop forming chains 32 are driven at a
constant rate through connections with the
mechanism for driving the die carrier 26.

For a detailed description of the manner in
which a continuous length of lacing is fed to
the illustrated machine in loops, reference
may be had to the above Letters Patent No.
1,594,971 disclosing a machine which, in the

&
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O

above respect, operates similarly to that in ::

which the present invention is embodied.
Mechanism is provided at the location
where the lacing is supplied to the feed chains
20 for applying a molding compound to a
portion of each loop of lacing intermediate
between the feed chains 82, and between this
location and that in which the dies operate to
form lace tips is a pre-treating zone created
by a heating unit 34 which partially sets the
molding composition on the laces, thereby
facilitating the molding operation. The feed
chains 32 are intermittently driven by a
ratchet mechanism, operated by a cam 36
(Fig. 1) fixed to a rotatable shaft 38, by
means of connections comprising a lever 40
associated with the cam and a link 42 connect-
ing the lever with the ratchet mechanism.
Cams 44 and 46 operate means for supplying
molding material at the mid portion of the
loops of lacing, as more fully shown and
described in the above-mentioned Letters
Patent. The arm 28 is adjustably fixed on
the end of a shaft 48 which is constructed and
arranged to be oscillated by connections (not

105

110

1

shown) comprising a gear 50 which meshes i:-

with a gear 52 loose upon the shaft 88. A
clutch 54 is splined to the shaft 38 and may
be moved into or out of engagement with the
gear 52 to connect the apparatus for oscil-

lating the arm 28 with or disconnect it from 1;.
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the feed chain driving mechanism. The
cluteh is operated by means of a lever 56 the
upper forked end of which engages a periph-
eral groove in the clutch. The lever 56 is
fulcrumed on a pin 58 in a frame 60 and 1s
connected at its lower end by a link 62 to a
control lever 64 (Fig. 2) by means of which
the clutch may be operated with ease by the
operator of the machine. The control lever
64 is pivotally mounted on a stand 66 which
supports the electrical starting and cut-out
equipment 68 as well as a mechanism 70 for
severing the lacing in case impoerfections in

the form of knots or enlarged portions occur

in the lace. The severing mechanism oper-
ates to sever the lacing and simultaneously to
shut off the power, as fully described in the
above - mentioned.  Letters Patent No.
1,605,965, before a knotted or otherwise im-

“perfect portion of the lace reaches the arm

28.
The shaft 38 is driven at a relatively slow
speed by a reduction gearing (not shown) op-

erated from a shaft 72 (Fig. 8) to one end of

30

40

65

" means of rods 100 and 102.

" which is attached a worm wheel T4 which

meshes with a worm 76 on an upright driving
shaft 78 journaled in the frame 60. At its
lower end the drive shaft 78 is provided with

_a skew gear 80 meshing with a similar gear
82 on a shafh 84 horizontally journaled in the

frame and which may be connected in any
suitable manner to a source of power such as
a motor 86. ‘

Continuous rotation is imparted to the die

carrier 26 by means of a worm 88 (Fig. 1)

integral with the upper end of the drive shaft
78. A worm gear 90 meshing with the worm
83 is fixed to one side of the carrier and is
also keyed to a shaft 92 (Fig. 3) rotatably
supported in bearings 94 at either side of the
carrier and also in the outer bearings 96 in
the standards 98 one of which is at each side
of the machine. The standards 98 are alined
and fixed with respect to the frame 60 by
The rods 100
and 102 also provide guides for supports 104
(Fig. 6) one at each side of the machine on
each of which is mounted means for remov-

* ing finished laces from the loop forming and
~ feed chains and means for collecting and

counting the finished laces. Since the dis-
tance between the loop forming chains deter-
mines the length of lacing being made in the

machine, it is necessary that means be pro-

vided for conveniently adjusting laterally the
position of the loop forming chains. To this
end, the supports 104, the position of which
determines the lateral position of the loop
forming chains, may be moved longitudinal-

1y along the guide rods 100 and 102 and the

shaft 92 by means of & screw 106 which ex-
tends from one standard 98 to the other and
which has a left-hand thread on one side of
the machine and a right-hand thread on the
other, so that the supports 104 at either side

3

of the machine are moved an equal amount
but in opposite directions whenever the screw
106 is turned. To facilitate the operation of
the screw 106 a hand crank 108 is fixed to one
end thereof. '

The above features of construction have
been completely described in the above-men-
tioned Letters Patent and reference may be
had thereto for a more detailed description
of those parts of the present machine.

In the illustrated machine the rotation of
the dies and the intermittent motion of the
feed chains are so correlated that successive
dies operate on successive strands of lacing
Leld by the feed chains as the dies reach the
receiving position, which is that occupied by
that die in Fig. 4 shown as about to remove
a lacing from the feed chains. Fach die com-
prises a molding element 110 (Fig. 11) fixed
relatively to the carrier 26, and a relatively
movable molding element 112, which ele-
ments are held in closed position, or that po-
sition in which the molding elements are op-
eratively associated to form a lace tip on the
lacing material held therebetieen, while the
dies rotate from their receiving position to
their discharge position or that occupied by
the die, as herein shown, diametrically oppo-
site to the die at the lace receiving position.
At the discharge position the molding ele-
ments of the dies are separated to release the
lace upon which a tip has been molded.

In order to close the dies, they are rotated
about a cam 114 (Figs. 5 and 9) which is ro-
tatably mounted on a bushing 116 keyed to
the shaft 92. Roll followers 118 engage the
operating face of the cam and are mounted
on the inner ends of the supports 119 for the
movable elements 112 of the dies. When a
die is in receiving position the cam 114 and
the follower are in the position shown in
Figs. 4 and 9 and it is apparent that, on ac-
count of the counterclockwise direction of ro-
tation of the carrier, the die which is'in re-

ceiving position will be closed as its follow-

er passes the eccentric portion of the cam
face. In order to accelerate the closing of
the dies, the cam 114 which is rotatably
mounted on the shaft 92, is rotated quickly

through a relatively small angle in a direc-

tion opposite to that of the rotation of the
carrier by mechanism which will next be
described.

Each of the illustrated relatively fixed
molding elements 110 is composed of two
parts separated sufficiently to allow a knife
121 to slide therebetween. The knife is fixed
in a recess in the relatively movable element
of the die 112. The rounded form of the com-
pleted lace tips is imparted thereto by co-
operating curved faces 123 and 125 on the
relatively fixed and movable die elements re-
spectively. When the dies are closed the
space included between the cooperating
curved walls 128 and 125 of the die is sub-
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stantially cylindrical, which shape is there-
fore imparted to the molded tip which occu-
pies that space. Asillustrated in Figs. 11 and
14, the shearing portion 127 of the knife 121
is disposed slightly in advance of the curved
face 125 of the relatively movable die mem-
ber which supports the knife. As shown in
Fig. 12, the shearing edge 127 of the knife
is sufficiently advanced with respect to the
molding face of the movable die element 112
that when the dies have been closed the shear-
ing edge 127 of the knife will have passed
the surved molding face 123 of the relatively
fixed element 110, thereby shearing a smalil
portion of the lace, equal in length to the
width of the knife, from the center of the
molded portion of the lace, thereby forming
two completed tips therefrom. In Fig. 12,
129 indicates the position of the molded lace
tips in the dies when closed, and 121 indicates
the position of the severed portion of the lace.
A running fit between the support 119 and
the die 24 isinsured by the proper adjustment
of 8 133 by means of set screws 135 which

ib
5 may%le locked to the die 24 in adjusted posi-

tion by nuts 137.

An arm 120 (Fig. 4) is fixed by mcans of
a key 122 to the hub of the cam 114 and is
pivotally connected by means of a bolt 124 to
a link 126 which is also pivoted by means of
8 pin 128 to the outer end of a lever 130 ful-
crumed to the frame 60 on a stub shaft 132.
Between the ends of the lever 130 is a pair
of depending arms 134 between which is
mounted a roll cam follower 136 which en-
gages the face of a cam 138 keyed to a shaft
140 rotatably mounted in the frame 60. In
order that the cam 114 shall be operated in
synchronism with the movement of the feed
chains the shaft 140 is positively connected to
the drive shaft 78 which also operates mech-
anism for driving the feed chains, as above
described. This connection comprises a gear
142 (Fig. 8) fixed to the end of the shaft
140 remote from the cam 138 and arranged
to mesh with a pinion 144 which is integral
with the hub of a gear 146 rotatably mounted
on a stub shaft 148 fixed in the frame. The
gear 146 meshes with a pinion 150 keyed to
the shaft 84 which also provides power for
the drive shaft 78 through the skew gears 80
and 82 as above described.

It may be noted that upon further opera-
tion of the machine from that position in
which the parts are shown in Fig. 4, the cam
114 will be rotated in a clockwise direction by
the mechanism above described, thereby tend-
ing to close the dies at the receiving point
irrespective of the movement of the
dies about the shaft 92, and that bodily
movement of the dies about the shaft
92, and hence about the driving cam 114,

‘will also tend to close the dies irrespective of

the movement of the cam. Since the rota-
tion of the cam and that of the carrier for

1,888,429

the dies-are simultaneous and in opposite
directions, each movement augmenting the
effect of the other to close the dies, the angle
through which the carrier must rotate be-
fore the dies are permitted to close is appre-
ciable reduced. Thus a relatively long mold-
ing period is insured since the dies are closed
with great rapidity as soon as a lace has been
fed thereto. In order that the dies shall be
held closed between their receiving and dis-
charging positions, the operating cam 114
is provided with a face 152 which is concen-
tric with the shaft 92 about which the cam
114 and the die carrier 26 rotate.

In crder to separate the dies at the dis-
charging pesition, each movable element
tlrereof 1s provided with a pin 154 which en-
gnzes the mner edge of a wedge 156 pivotal-
iy mounted on a bolt 158 fixed in an extension
of a cap 160 for one of the bearings 94, As
the die carrier brings a die to the discharg-
g position, & roll 162 mounted on a serew
it carried by tie reintively fixed part of the
die cngagos toe outer face of the wedge 156,
providing a temporary abutment therefor.
As the die rotates past the wedge, the latter’s

wner fuce engagos the pin 154 which is moved
mwardly, carrying with it the movable ele-

ment of tae die to an extent determined by
the propertions of the wedge. Just before
the weidge 156 operates to separate the ele-
menis of the die which is in discharging po-
sition, the.operating cam 114 has been moved
to close the die which is in receiving posi-
tion. This movement carries the concentric
portion of the cam 114, which holds closed
he dies that are between receiving and dis-
charging position, past the follower 18 of
the die which is in discharging position so
that it is free to be moved inwardly by the
wedge 156 as above described, thereby re-
ieasing the tips on one end of each of two
leees.  Shortly after the pin 154 passes off
the wedge 156 it engages with a cam plate 157
fixed to the frame, which cam plate retracts
the movable die element to its extreme inner
position, that positicn in which it is illus-
trated in Fig. 9, and holds it there until the
die leaves the lace receiving position.

It may be noted that the driving cam 138
is s0 proportioned as to votaie the operating
cam 114 to close the dies quickly. Iu cthor
words, the cam 138, as illustrated, need be
rotated substantially only one eighth of a
revolution in order to operate the cam 114
to close the dies, while it must be rotated sub-
stantially one half a revolution in the same
direction before the operating cam 114 shall
have been retracted to the position in which
it is shown in relation to the die in feeding
sosition (Fig. 4). The retractive movement
of the illustrated cam 114 is necessarily in
the same direction as the rotation of the car-
rier but is at a slower rate in order that the
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die last closed shall remain closed until 1t
reaches its discharging position.

As also illustrated in the above-mentioned
Letters Patent No. 1,594,971, a pair of wheels
166 fast upon the shaft 92 are associated with
the supports 104 (one of these wheels being
shown m Fig. 6), and are constructed and
arranged to grasp the lace at the inner side
of the loop forming chains 32 near the ver-

tices of the loops in order to support the laces

in conjunction with the dies as the laces are

removed from the loop forming and feed
chains. A series of clamps, one for each die,
are pivotally mounted on each of the wheels
166 on pins 170 and are resiliently held nor-
mally to clamp a lace against the wheel 166
by means of springs 172 attached to exten-
sions 174 of the clamps 168. The wheels 166
are splined to the shaft 92 and hence must
rotate at the same speed as the carrier 26,
and the lugs 80 on the loop forming chains
32 are so spaced in relation to the peripheral
velocity of a sprocket 176, which is fixed to
the wheel 166 and which drives the loop
forming chains 32, that successive clamps
168 grasp and receive successive loops of lac-
ing from the loop forming chains 32. To
facilitate this operation the clamps 168
while at their lacing receiving position are
held retracted, as indicated at 177 in Fig. 6,
by means of a cam 178 which is fixed to the
support 104 by screws 180 and which engages
a pin 182 extending laterally from each clamp
168.  Before the wheel 166 has rotated suffi-
ciently so that a clamp has removed a loop of
lacing from the loop forming chain 32, the
pin 182 will have passed off the end of the
cam 178, thereby allowing the spring 172
resiliently to urge the clamp 168 toward the
wheel 166 holding the lacing just removed
from the chain 32 against the wheel 166.

A bracket 184 is fixed to the lower end of
each support 104 and carries at its upper end
a reel 186 having a plurality of lace receiv-
ing holders 188, means to be described later
is constructed and arranged to move the reel
0 as to bring the holders successively into
a position at which the laces having complete-
ly molded tips are transferred thereto and
the movements of the reel occur as soon as a
predetermined quantity of laces have been
deposited upon a holder. To assist in the
transfer of the laces to the lace holders, a
horn 190 is attached to the upper extremity
of a U-shaped extension 192 one of which is
fastened to each bracket 184 by means of
bolts 194. As shown in Figs. 3 and 6, the tip
of each horn 190 is in juxtaposition to a wheel
166 and is so placed with respect thereto that
loops of lacing held by the clamps 168 are
guided over the horn in passing by it. The
transfer of the laces from the horn to a holder
of a reel is further facilitated by an exten-
sion 196 of the horn 190 (Figs. 3 and 7),

5 which extension overhangs the upper ex-

5

tremity of that lace holder which is in posi-
tion to receive laces. As the lace passes off
the horn 190 it is drawn between the holder
188 and a catch 197 (Fig. 8) pivoted on a

support 199 secured to the upper extremity-

of a shaft 200 which carries the reel 186. A
spring 201 normally urges the lower end of
the catch 197 against that holder of the reel
which is adjacent to the horn 190, thereby

preventing a large collection of laces on the.

holder 188 from creeping upwardly on the
holder and interfering with the rotation of
the reel. When the wheel 166 has been ro-
tated so far that the pin 182 on a clamp 168
engages a face 198 on the cam 178, that clamp
168 is retracted, thereby freeing the lace pre-
viously clamped to the wheel 166.

~As the vertex of a looped lacing is thus
being transferred from the wheel 166 to a
holder 188 of the reel 186 at either side of
the machine, the completed lace tip is being
removed from the die at its discharge posi-
tion. The means for removing the tipped
extremity of the lacing from the molding dies
is constructed in duplicate, each of which
comprises a finger 203 (Fig. 4) which is piv-
oted on a stub shaft 205 supported in an
arcuate extension 207 of the frame of the ma-
chine. The finger 203 is urged toward its
uppermost position, determined by a stop 209,
by a helical spring 211. As a die rotates to
ifs discharge position, a part of the lace about
to be removed from the die is brought into
engagement with a light spring 213 the func-

tion of which will be described later and -

which is fixed to the finger 203. Upon fur-
ther rotation of the dies a finger 215 which
is pivoted on the shaft 205 is rotated, by
means which will presently be described, in
a clockwise direction as viewed in Fig. 4
to clamp a lace against the finger 203, clock-

“wise rotation of which is resisted by the

spring 211. The rotation of the fingers 203
and 215, when a lace isclamped therebetween,
is at a greater rate than the rotation of the
dies in which the lace to be removed has been
tipped and hence causes the removal of the
lace tips from the dies. This movement is

‘derived from a cam 217 fixed to the shaft 140

which is connected to the finger 205 by means
of a lever 219 having on one end a roll fol-
lower 2921 which engages the cam 217 and
having pivoted to its other end one end of a
curved link 223 the other end of which is
pivoted to the finger 215. At the time that
the fingers 203 and 215 are operated, the
part of the lace which they grip is held rela-
tively taut between the wheel 166 and the
die, being in engagement with the spring 213
under the extremity of the finger 215 before
the latter is moved. When the finger 215
is lowered, however, thereby forcing the lace
againgt the finger 208, tension is immediately
imparted to the lace by the spring 218 over
which the lace has been stretched. It may
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thus be seen that the lace is tensioned to some
extent even before the finger 203 has been
rotated, and that the tension will pull, or
~temd to pull, the tipped end of the lace out

. g of the die as soon as the molding elements

thereof have been separated. To insure the
vemoval of the laces from the fingers 203 and
215 as well as from the dies, additional means
is. provided comprising an auxiliary finger

30 225 which is constructed and arranged to be:

oscillated suddenly in a counterclockwise di-
“veetion from its position illustrated in Fig.

-4 agsoon ss the fingers 203 and 215 begin their-

upward movement after having pulled a lace

-45 tip from the dies which molded it. This

movement is provided by a cam 227 mounted
on the shaft 140 and connected to the finger
225 by means of a bell crank one arm 229 of
which carries a roll follower 231 which en-

- 80 gages the-cam 227. - The other arm 233 of the

~bell crank, which is pivoted in one extremity
-of a bracket 235 fixed to the extension 207, is
bifarcated to receive a pin 237 fixed in one
extremity of a lever 239 also pivoted on the

§s beaeket 235 and which lever at the other end
-supports the finger 225. When the lace, hav-
ing been plaeed over the horn 190 and later
the helder 188, is struck by the finger 225,

i falls away from the wheel 166 and is held

. 30 entirely by the holder 188 upon which it has

been deposited. After a predetermined num-
ber of laces have thus been transferred from
the wheel 166 to a holder 188, the reel 186 is
rotated to bring an empty holder into posi-

- 86 ‘tion to receive laces, which is that occupied

by the holder illustrated in Figs. 6 and 7.
The mechanism for thus turning the reel

186 comprises means for intermittently rotat-

ing the reel through an angle equal to that

.40 separating the lace holders. This means is

power operated but is controlled by the laces

transferred from the wheel 166 to an arm 188,

it being understood that the lace being thus

transferred acts to trip the mechanism for
45 operating the reel 186 and hence is not affect-
ed in any eycle of operation of the machine
in which a lace is not transferred to the
reel 186. The mechanism for bringing an
empty holder into lace receiving position
remains inactive in the event of the absence
of a lace at any clamp 168. The control of
the reel turning mechanism by the laces them-

selves is, of course, effective to insure an-

accurate count of the laces.

8 - The reel 186 is rotatably mounted on the
shaft 200 (Fig. 6) fixed in the upper ex-
tremity of the bracket 184 and carries in a
recessed portion 202 a ratchet wheel 204
(Figs. 6 and 8). “A pawl 206 is pivoted to

60 one extremity of a rock arm 208 also
rotatably mounted on the shaft 200. A
helical spring 210 connects the pawl and
the rock arm resiliently to hold the pawl
in . engagement with the ratchet 204.

65 The pawl and ratchet mechanism is operated
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intermittently to rotate the reel (for ex-
ample, after one hundred and forty-four
laces have been deposited on one of the arms
188) by means of a link 212 pivoted to the
rock arm 208 at one end and at its other end
to a lever 214 by means of a pin°216. The
lever 214 is fulcrumed on the support 104 on
a stub shaft 218 (Fig. 6) which is fixed to
the support. Between the ends of the lever
214 is an extensiou 220 cavrying ab its outer

end a cam follower 222 (Figs. 6 and 8) which’

is held in engagement with the face of a
cam 224 by a helical spring 926 connecting
the lever 214 with the bracket 184. The cam
224 is integral with a worm wheel 228 rotat-
ably mounted on a shaft 230, the driving
mechanism for which will presently be de-
scribed. It is now apparent that upon rota-
tion of the illustrated cam 224 the lever 214,
as shown in Fig. 6, will be rotated in a clock-
wice direction until the follower 222 passes
the highest point on the cam. At that in-
stant the lever 214 is free to be rotated in a
counterclockwise direction by the action of
the spring 226, thereby moving the link 212
to the right which, through the pawl and
ratchet mechanism above described, rotates
the reel 186 through that part of a revolution
corresponding to the angle separating sue-
cessive lace helders 188. 'While the predeter-
mined quantity of laces are being transferred
to the reel 186, the cam 224 is being rotated
through the angle separating successive
highest points, which cam through the con-

nections above described, moves the link 212 .

to its extreme right-hand position as seen in
Fig. 6. When the parts are in this position
a catch 232 is'in juxtaposition to an upstand-
ing lug 234 integral with a lever 236 vivoted

on a bolt 238 in the upper portion of the

bracket 184. The lever 236 is provided with
an arm slotted as at 240 to receive a pin 244
transversely fixed in a rod 246 which is slid-
ably engaged in a hearing 248 integral with

the bracket 184. A spring 250 connecting the

bracket 184 to-an arm 252 on' the lever 236
normally urges the lever in a clockwise direc-
tion thereby tending to lift the rod 246 up-
wardly to engage within sockets 254 so placed

in the reel 186 that it is locked, when one of -

its arms is adjacent to the horn 190, by the
reception of the rod 246 therein. When the
cam 224 releases the lever 214 to rotate the
reel 186, the catch 232, which, at the beginning
of ‘its movement; is behind the lug 234 on
the lever 236, engages the lug, thereby rotat-
ing the lever 236 in a counterclockwise di-
rection as viewed in Fig. 6, lowering the
rod 246 and thercby unlocking the reel 186.
Upon further movement of the link 212 the
catch 232 will be carried past that point at
which the lever 236 is released, caused by
the lug 234 slipping off the upper side of
the catch to the position shown in Fig. 6.
Thus the rod 246 is resiliently urged up-
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wardly against the reel 186 by the spring
250 and engages within the succeeding sockets
954 ag the reel rotates to bring them into a
position of alinement with the rod. If, for
any reason, this locking apparatus should
fail to operate, the reel is prevented from
rotating past the desired point by a bracket
956 fixed to the link 212 which is engaged
by pins 258 depending from the reel 186 and
so placed that the reel will be stopped by
the bracket 258 when a holder is adjacent to
the horn 190.

Tn the illustrated machine the cam 224
comprises a face so proportioned that, upon
one complete revolution, the reel is operated
twice: therefors the worm wheel 228 shouid
be rotated a half revolution while the number
of laces desired to be deposited nupon any one
arm 188 are heing transferred thereto. The
mechanism for operating the worm wheel
and cam in this menner comprises a worm
260 (Fig. 6) fixed to a shaft 262 (Figs. §
and 7) supported by a yoke 264 which also
supports the shaft 220 and which is fized %o
the bracket 184. The worm 260 is interm’t-
tently operated by a ratchet m~chanism com-
prising a bell-crank lever 266 pivotally
mounted on the shaft 262 and to which 1s
pivotaily connected 2t one end a pawl 268
adapted to engage a ratchet wheel 270 fized
to the shaft 262. A spring 272 is connected
with an extremity of the pawl 268 and like-
wise to the end of a pawl 274 wh'ch is sup-
ported by the yoke 264 in order to prevent a
counterclockwise rotation of the worm 260.
Tt is apparent that the spring 272 will hold
hoth pawls 268 and 274 in operative relation
with the ratchet wheel 270. The bell-crank
lever 266 is normally urged in a counterclock-
wise direction by a spring 276 which con-
nects the arm 266 with the suppert 104, The
hell-crank lever 266 is oscillated intermit-
tently whenever a lace is transferred fo the
reel o turn the worm through that part of a
revolution corresponding to the number of
teeth on the ratchet wheel 270. For this pur-
pose the bell crank 266 also comprises an arm
278 to the upper end of which is piveted on
a pin 280 a finger 282 the movement of which
on the pin 280 is limited. A spring 284 nov-
mally urges the finger 282 in a counterclocl-
wise direction to its extreme left-hand posi-
tion, ag illustrated in Fig. 6. In order that
the finger shall be brought into position to be
acted upon to operate the reel operating
mechanism above described, the lace 286
which is held taut between the clamp 168
and the corresponding die engages 2 lever 288
pivoted on a pin 290 fixed n a sleave 202
which is adjustably clamped to a rod 204
which is secured to one extremity of an ex-
tension 198 of the bracket 184 by screws 268,
When the lever 288 is thus rotated, as illus-
trated in Fig. 7, a link 298 pivoted to the
lever 288 by means of a pin 300 1s lifted,

7

thereby rotating in a counterclockwise direc-
tion a lever 302 fulecrumed at 301 to the exten-
sion 198 and pivoted at 303 to the link 298.
The right-hand end of the lever 302 is pro-
vided with a face 304 adapted for engage-
ment with the lower surface of a lug 306 on
the finger 282, rotating it in a clockwise direc-
tion against the tension of the spring 284
when the lever 288 is depressed. Thus, the
upper extremity of the finger 282 is moved
within the path of movement of a series of
pins 208 on the wheel 166, one for each of the
clamps 168. Upon further rotation of the
wheel 166 the pin 308 corresponding to that
clamp 168 holding the lace which has lifted
the finger 282 into operative position, as just
Jescribed, engages the finger 262 and rotates
it in a clockwise direction, as viewed in Figs.
6 and 7, thereby operating the pawl and

ra’chet mechanism 268, 270 which operates s

the means for bringing an empty arm of the
reel 186 into lace recelving position. As the
finger 282 approaches the extremity of its
cleckwise rotation, a hook 310 connected to
the pin 280 engages a hook 312 fixed to the
lever 302, thereby rocking the lever 302 in
a clockwise direction and lowering the link
208 and rototing the lever 288 to the position
in which it is shown in Fig. 6. To the end
of an upwardly extending arm 314 of the
laver 302 is secured a helical spring 316 so
arranged that it is substantially in alinement
with the arm 314 when the lever 302 is in the
extreme position of its clockwise rotation.
Tt will now be apparent that, upon a shight
movement of the lever 302 in a counterclock-
wise direction caused by the lace 286 engag-
ing the lever 288, the lever 302 will be rotated
by the spring 316, thereby lifting the finger
982 into a position in which it may be en-
aged by the approaching pin 308. Asapin
08 passes off the end of the finger 282, the
ever 288 is set in its position shown in Fig. 6
.5 described; and the finger 282 is returned
to its position, as shown in Kig. 6, by the

GVl (o]

jav)

-spring 276.

Tn order that an empty holder 188 of the
reel 186 may be brought adjacent to the horn
190 at any period of the machine’s operation,
o hand crank 318 is fixed to the shaft 262 and
by operation of the crank, the cam 924 may be
roteted manually to actuate the mechanism
for rotating the reel.

In the operation of the machine, let it be
assumed that a continucus length of lacing
is being fed in loops to the loop forming and
feed chains, as described above and as more
fully explained in the above-mentioned pat-
ents, it being understood that, in the illus-
trated machine, the feed chains 20 are inter-
mittently moved and that the loop forming
chains 32 are continuously moved, being
driven by the same means which drives the
die carrier 28. As a loop of lacing held by
the feed chains 20 approaches that position
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it occupies when it is gripped by the die 24,
one of the dies in the carrier 26 will have
been rotated to a position such as that of the
die in Fig. 4 which is about to operate on a
lace. As soon as the dic has thus come in
contact with a lace on the feed chains, it is
closed by means of the cam 114 about which
the carrier rotates, the cam itself being ro-
tatable in a direction opposite to the rotation
of the carrier quickly to close the die. As
soon as the die 24 thus operated by the cam
114 has been closed, the cam is rotated in
the opporite direction until it is again in the
position in which it i= shown in Fig. 4. This
retraction of the cam occurs at a slower rate
than that of the rotation of the carrier 26 in
order not to release the dic last operated
upon, but scon enough te be in pesition to
close the succeeding die as soon as it leaves
the lace receiving position. When the dies
reach the discharge positicnr, which is sub-
stantially that which the most nearviy hori-

-zontal die (at the left-hand side of the car-

rier) occupies (Fig. 1), the wedge 156 oper-
ates to open the dies upon further rotation
of the carrier, thereby releasing the lacing.
At this point the cam 217 opecates the finger
215 to clamp the lace about to be delivered
from the dies against the ccoperating finger
203 to which the lace has been brought by
the rotation of the carrier. The canl is so
shaped that the fingers firmly gripping the
lace travel at the point where the lace is
grasped at a greater rate than that of a cor-
responding point on the die. The fingers 203
and 215 therefore operate to pull the tip of
the lace out of the die. As soon as the lace
is freed from the die, the auxiliary finger
225 is rapidly oscillated past the fingers 203
and 215, thereby freeing the lace tips from
these fingers and allowing the laces to fall
outwardly and to become entirely supported
by the holder 188. The above operation of
the fingers occurs during a relatively short
interval of time and all of the movements of
the fingers are abrupt and rapid in order ef-
fectively to free the tipped end cf the lacing.

The lace being transferred from the reel
to an arm 188, in passing over the horn 190,
contacts at its taut side with the lever 288
and in lowering it throws the upstanding arm
314 of the lever 302 far enough off center
so that the spring 816 may quickly operate
the lever 302 to hold the finger 282 in the
position in which it is illustrated in Fig. 7.
Upon further rotation of the wheel 166 the
pin designated 308 will engage the upper end
of the finger 282 and carry the finger with
it in a clockwise direction, thereby rotating
the ratchet wheel 270 a corresponding amount
in the same direction. When the finger 282
reaches the latter portion of its travel the
hook 310 engages the hook 312 to reset the
lever 302 in its original position, thereby
holding the lever 288 in the position in which
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it is shown in Fig. 6 until another lace is
transferred to the holder. The rotation of
the ratchet wheel 270 causes the cam 224 to be
rotated an amount depending upon the num-
ber of teeth in the worm gear 228. It will
now be apparent that for each cycle of the
cam 224 there sheould be as many teeth on
the worm wheel 228 as the number of teeth
in the ratchet wheel 270 may be divided into
the number of laces desired to be counted
and collected upon any arm 188, assuming
that the worm wheel has only one thread.
The above operation occurs as the fin-
ished laces are delivered one by one to the reel
and once for each lace so transferred. While
the predetermined number of laces desired to
be counted are thus collecied on a holder 188,
the cam 224 is being rotated about its sup-
port 230 to retract the lever 214 to its extreme
position in a clockwise direction. As soon
as the predetermined number of laces to be
counted have been transferred to the reel
the cam 224 will have been rotated to allow
the follower 222 to pass over a high point
thereon and the spring 226 then operates
the lever 214 in a counterclockwise direction,
moving the link 212 and hence the pawl and
ratchet 266 and 204 to bring an empty holder
of the reel adjacent to the horn 190, Thus,
in the illistrated machine, the operative may
ailow severzl of the arms to collect and ac-
curately count a predetermined number of
laces before the reel need be unloaded.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent of the United States is:

1. In a lace tipping machine, in combina-
tion, a tip molding die mounted for move-
ment between a lace receiving and a lace dis-
charge position, die operating means for clos-
ing and opening said die to effect the molding
of a lace tip therein, and means for moving
said die operating means in a direction oppo-
site to that of the movement of the die to
close the latter, said means being constructed
and arranged to return the die operating
means to its original position.

2. In alace tipping machine, in combina-
tion, a tip molding die mounted for move-
ment between a lace receiving and a lace
discharge position, die operating means for
closing and opening said die to effect the
molding of a lace tip therein, and means for
moving said die operating means in a diree-
tion opposite to that of the movement of the
die to close the latter and subsequently in the
opposite direct’on to its original position at
a slower speed than that of the movement
of the die. ‘

3. In a lace tipping machine, a rotatable
die for molding a lace tip therein between a
lace receiving position and a discharge posi-
tion, means for operating said die, and means
for rotating said die operating means in a
direction opposite to that of the rotation of

70

75

80

85

90

95

100

105

110

120

125



L34

10

15

20

[V
<

40

50

55

1,888,429

C'r-

he die to mold a lace tip therein constructed
nd arranged to return the die operating
heans to ifs original position.

4, Inalace *";Jplr g machme a tip molding
die continuously i otwtmg between a lace re-
ceiving p Josition and & discharge position, ro-
ﬂtablv mounted means for closin g said die
operable in a direction opposite to that of the
rotation of said die to close the die, and means
for operating said die closing 1eans to close
the die constructed and arranged subsequent-
Iy to re‘zﬂ 2 Pﬂ’ﬂ Ule closmo means to 1ts
mltl

o)

Jom

chargs

5. inala
means ior
tween a'lac

ce mpomp machine, a molding die,
confinuously moving said die be-
e recelving 1)051;,10’1 &nC{aCLlSCh“I’Oe
gosdrlon, & CONVEyOr IoT b inging lacing 1n
loops into engagement with a mcﬁdmo Tace
of said die, means for closing said die aboub
the lacing ed tnereto, and means for operat-
ﬂg said die closing means in a direction oppo-
site to that of the die to close the die, and svb-
sequently return said die clesing means to its
initial position to open the die as it ap-
proaches a
CONVEYor.
6. in a lace
susly rotata

tipping 1 “nachme, a continu-
carrier supporting a plu-
rality of di ntermittently operated con-
Mvor for feedi f_r 1 cing in Ioops successwe-
to succes sSive 5:% , rotatable Cfun for clos-
o said C‘lca about t‘lb (31'10 fed thereto 1n
ce recelving x)OS’ tion and for holding those
ies closed which are bebween the 1ecuwm0
d discharge positions, and means for ro-
ating said ca 1 in a direction opposite to that
ihe rotation of the dies te clese them,
fl means being constructed and ananged to
said cam in the opposite direction at
rate than that of the movement of fhe

b'i

ot ke ,«,‘
g bl
&

'
v}

29

i

;1 (@]
3 H:-

In a lace tipping Inacmm, a plurality
of ches motnted on a coumuoﬂ 1y rotatable
carrier, rotatable means for closing said dies
in succession upon reaching that position in
which hey receive laces, and mechanism for
rotating smd means in a direction opposite
to that of the rotation of the carrier to close
the dies, constructed and arranged to return
the said means to its original position where-
byt me die is openad
3. Xn a lace tipping machine, a plurality
of dies radially mounted on a continuously
rctatable carvier, and an oscillating cam for
g said a-es uccessively as they leave
osition in which they receive laces con-
structed and nrarﬂed to be rotated in a direc-
101 Pf‘"‘Slﬁ“ to thai of the carrier to close
the dies nnd subseqy en’m7 to be rotated in the
cwwosALe dnecuﬂl ut at a ~lower rate than

, 9 In a }“ce an!ncr machine, a plurality
of dies mounted on a continucusly rotatable

a suceeeding loop of lacing on said

9

carrier, means for holdmg said dies closed
durmw substantially one half of a revolution
of the carrier, and means for rotating said
last menuoned means m a direction opp051te
to that of the rotation of the carrier to close
the dies upon leaving that positlop in which
tnﬂy recelve laces and subs equently rotating
it in the opposite direction to its initial po-
sition before succeeding dies are brought to
the lace receivin p051t10n
10. In a lace tlppmo machine wherein a
die is continuously rotated between a receiv-
ing position and a discharge posltlon, means
£or dOldﬂ’lO‘ said die closed Tetween its receiv-
ing and dischar ge positions, and means for
rotating said frst-m ntioneq means in a di-
rect on or\posme to that of the dis to close the
die whereby a -101dmg period of maximum
lencth ig insured and gradually retracted in
the opposite direction to itsinitial position.
11. in a lace tipping machine, a tlp -form-
ing die, means for continuously rotating said
che between a hcp receiving position and a
discharge position, oscilia tmw means for
holding eaid die closed between its lace Te-
ceiving and discharge positions, and means
for Ofevmmo said oscillati Ag means quickly
’n o direction opposite to that of the rotation
of the die to close the die whereby a molding
oemod of maximum length is Insured and
radually in the orposme direction without
1eleftsmg said die.
19 Inglace ti ppmo machine, a die mount-
ed for continuous rotation, means for closing
sald die, and means for operating said elosmo
means in a direction onpos1te to that of the
direction of movement of the die to cause the
die to mold a lace tip therein said operating
means being constructed and arranged gmdu-
ally to retract said closing means to its initial

position while said closmg means holds the

die in closed position.

13. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length there of, a die for molding
tips on said lacing, means Tor moving said die
between a lace receiving position and a dis-
charge position, means for operating said die
and said loop forming means in s fnchromsm

whereby the loops ot lacing are successively
bromh* into the lace receiving position,
means for holding said die closed between the
lace receiving and discharge positions, and
means for operating said closmg means in a
direction opposite to that of the movement of
the die to mold a lace tip therein constructed
and arranged to return said operating means
to its initial pesition.

14. In a lace tlpp’no machine, means for
forming a series of lcops of lacing from =
continuous length therect, a die for molding
tips on said lacing, means for moving sa aid
die between a lace receiving position ‘and a
discharge position, means for operating said
die and said loop forming means in synchro-
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nism whereby the loops of lacing are succes-
sively brought into the lace receiving posi-
tion, means for holding said die closed be-
tween the lace receiving and discharge posi-
tions, and means for moving said last-men-
tioned means quickly in a direction opposite
to that of the movement of the die to close the
die and for gradually retracting it in the op-
posite direction to its initial position to re-
lease the tipped lace.

15. In a lace tipping machine, means for
forming a series of loops of lacing from a con-
tinuous length thereof, a die for molding tips
on said lacing constructed and arranged to
be moved between a lace receiving position
and a discharge position, means for moving
said die and said loop forming means in
synchronism whereby the loops of lacing are
successively brought into receiving position,
means for closing and opening said die, and
means for moving said die opening and clos-
ing means oppositely to the direction of move-
ment of the die to close it and subsequently to
retract said die opening and closine means at
a slower rate than that of the movement of
the die whereby the die is held closed until it
reaches the lace discharge position.

16. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length thercof, a die for molding
tips on said lacing, means for moving said
die between a lace receiving position and a
discharge position in synchronism with
said loop forming means whereby the loops
of lacing are successively brought into the
receiving position, means for closing said
die about the lacing fed thereto comprising
a cam, and means for rotating said cam al-
ternately oppositely to and in the direction
of movement of the die to canse said die to be
closed substantially at the lace receiving posi-
tion and opened at the lace discharge posi-
tion.

17. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length thereot, a piurality of dies
constructed and arranged to form tips on
said lacing, means for moving said dies con-
tinuously between a lace receiving position
and a discharge position, means for bring-
ing the lacing loops successively into the re-
celving = position operated synchronously
with the dies, a rotating cam for closing said
dies about the lacing fed thereto, and means
for operating said cam in a direction oppo-
site to that of the movement of the dies to
close said dies in succession as they pass
from the lace receiving position, and in the
opposite direction to release the dics in suc-
cession as they arrive at the discharge posi-
tion.

18. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length thereof, a plurality of tip
forming dies, mechanism for moving said
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dies successively between a lace receiving po-
sition and a discharge position, means for
bringing the lacing loops successively into
the receiving position operated synchronous-
ly with the dies, die operating means for clos-
ing said dies in succession upon reaching their
receiving position and for releasing them in
succession as they arrive at the discharge
position, and means for causing said die op-
erating mesns alternately to be moved in a
direction opposite to that of the motion of
the dies and then retracted while successive
dies pass the lace receiving position.

19. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length thereof, a plurality of tip-
forming dies, mechanism for moving said dies
successively between a lace receiving position
and a discharge position, means for bring-
ing the lacing loops successively into the
receiving pesition operated synchronously
with the dies, die operating means for hold-
ing said dies closed during a part of their
movement, and means {or moving said die
operating means in a direction opposite to
that of the movement of the dies to close
the dies quickly upon leaving their lace re-
ceiving position and subsequently in the op-
posite direction to its initial position before
a succeeding die 1§ moved to the lace receiv-
ing position.

20. In a lace tipping machine, means for
forming a series of loops of lacing from a
continuous length thereof, a plurality of
dies for forming tips intermediate between
the ends of the loops, means for carrying
said dies between a lace receiving position and
a discharge position, means for bringing
the lacing loops successively into the receiv-
ing position operated synchronously with
the dies, means for holding said dies closed
while passing between receiving and dis-
charge positions, means for driving said last-
mentioned means quickly in a direction oppo-
site to that of the movement of the dies to
close the dies whereby a molding period of
maximum length is insured and gradually to
retract it in the opposite direction to its
initial position without releasing said dies,
and means for operating said driving means
at a constant speed in timed relation with
the movement of said dies.

21. In a lace tipping machine, a molding
die comprising relatively fixed and movable
tip forming elements, a carvier for support-
ing said die which may be rotated to move
the die between a lace receiving position and
a discharge position, a rotatable cam concen-
tric with said carrier for operating said mov-
able tip forming element of the die to mold
a lace tip therein, a cam for driving said die
operating cam and connections therebetween,
said driving cam being of such proportions
that the die operating cam is rotated quick-
ly to close the die upon leaving its rveceiving
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position thereby to insure a relatively long
molding period.

992. In a lace tipping machine, a molding
die comprising relatively fixed and movable
tip forming elements, a carrier for support-
ing said die which may be rotated to move the
die between a lace receiving position and a

~ discharge position, a rotatable cam concentric
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with said carrier for operating said mov-
able tip forming element of the die to mold a
lace tip therein, a cam for driving said die
operating cam and connections therebetween,
caid driving cam being of such proportions
that the die operating cam is rotated quickly
to close the die upon leaving its receiving po-
sition and thereafter to retract said die op-
erating cam gradually to its initial position
without releasing said movable tip forming
element. '

93. In a lace tipping machine, a molding
die comprising relatively movable and fixed
tip forming elements, a Totatable carrier for
supporting said die, a cam for operating said
movable tip forming element rotatable in a
divection opposite to that of the rotation of
said earrier to close the die, a cam for driving
said die operating cam and driving connec-
tions therebetween, said driving cam being co
proportioned that said operating cam may be
rotated quickly to close the tip molding die
upon leaving that position in which it receives
laces thereby to insure a relatively long mold-
ing period.

4. Tn a lace tipping machine, a tip mold-
ing die comprising relatively movable and
fixed tip forming elements, a rotatable car-
rier for supporting said die, a cam for operat-
ing said relatively movable tip forming ele-
ment to close the die, a driving cam and con-
nections between it and the die operating cam
for rotating said latter cam quickly in a di-
rection opposite to that of the rotation oi the
carrier to close the die and thereafter grad-
ually to rotate said die operating cam in the
opposite direction to its initial position with-
out releasing said die elements.

95. In a lace tipping machine, a plurality
of tip forming dies radially mounted on a
continuously rotatable carrier, said dies com-
prising relatively fixed and movable tip form-
ing elements, a cam for operating sald mov-
able tip forming elements, a driving cam and
connections between it and the operating cam,
said driving cam being so proportioned that
the operating cam shall quickly move said
movable tip forming elements to mold tips on
laces as said carrier is rotated and to retract
said operating cam to its initial position grad-
ually without releasing those dies between the
lace receiving position and discharge position.

96. In alace tipping machine having a tip-
ping device and means for collecting tipped
laces comprising a plurality of holders, means
for transferring laces from the tipping de-
vice to the collecting means, means for inter-

11

mittently operating said lace collecting means .

to bring its holders successively into position
to receive the tipped laces, and means con-
trolled by said laces for causing said trans-
ferring means to actuate said operating
means.

27. In a lace tipping machine having a
tipping device and means for collecting
tipped laces comprising a plurality of hold-
ers, means for transferring laces from the
tipping device to the collecting means, means
for intermittently operating said lace col-
lecting means to bring its holders successive-
ly into position to receive the tipped laces,
and means operated only when a lace is re-
ceived by said collecting means for causing
said transferring means to actuate said op-
erating means.

98, In a lace tipping machine, means for
collecting tipped laces comprising a plurality
of holders, means for operating said lace col-
lecting means after a predetermined number
of laces have been deposited on one of said
holders to bring an empty holder into lace
receiving position, means for actuating said
operating means and being normally discon-
nected therefrom, and means for establish-
ing a driving connection between said actuat-
ing means and operating means when a lace
is received on the collecting means.

99. In a lace tipping machine having a
moving tipping device, means for collecting
tipped laces comprising a plurality of hold-
ers, means for operating said collecting means
to bring an empty holder into lace recéiving
position after a predecessor has received a
predetermined number of laces, means mov-
Ing with said tipping device for carrying
laces to said collecting means, means adapted

to be connected with said lace carrying means

for actuating said operating means, and lace
engaging means constructed and arranged to
establish a driving connection between said
actuating means and said lace carrying means
whenever a lace is received on the collecting
means. ’

30. In a lace tipping machine, a plural-
ity of holders for collecting tipped laces,
means for intermittently operating said hold-
ers to bring them successively into position
to receive tipped laces, a pawl and ratchet
mechanism for operating said last-mentioned
means and being mnormally disconnected
therefrom, means for driving said pawl and
ratchet mechanism, and lace operated means
for causing said pawl and ratchet mechanism
to be connected with said driving means only
when a lace is received on a holder.

31. In a lace tipping machine having a tip
forming device and lace collecting means
comprising a plurality of holders for receiv-
ing tipped laces, means for transferring laces
from the tip forming device to the collecting
means, means for operating said collecting
means after a predetermined number of laces
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have been deposited on one of said holders
to bring an empty holder into lace receiving
position, and means for positively actuating
said operating means comprising mechanism
‘tontrolled by said laces for establishing a
driving connection between said operating
means and said transferring means whenever
a lace is received on said collecting means.
32. In a lace tipping machine having a tip

10*forming device and a lace collecting means

comprising a plurality of holders for col-
lecting tipped laces, means for transferring
laces from the tip forming device to the col-
lecting means, means for operating said col-

15Meeting means to bring an empty holder into

20

lace receiving position after a predecessor
has received a predetermined number of
laces, connections between said transferring
means and said operating means, and lace
“operated means for moving one element of
said connections into the path of movement
of said’ transferring means whenever a lace
is received in said collecting means where-
by the movement of the transferring means

25™s imparted to the operating means.
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33. In a lace tipping machine, a rotatable
reel comprising a plurality of holders for
collecting tipped laces, means for intermit-
tently rotating and limiting the rotation of
said reel to bring its holders suceessively into
position to receive the tipped laces, means
for locking said reel as its holders are brought
successively into lace receiving position, and
means controlled by said laces for actuating
said operating means.

34. In alace tipping machine having a tip-
ping device and a rotatable reel comprising
a plurality of holders for collecting tipped
laces, means for transferring laces from said
tipping means to said holders, means for ro-
tating said reel to bring an empty holder into
lace receiving position after a predecessor
hasreceived a predetermined number of laces,
driving means associated with said reel rotat-
ing means constructed and arranged to be
supported either within or outside of the
path of movement of said transferring
means, and lace controlled means for sup-
porting said driving means within the path
of rotation of said transferring means as a
laceis received on said reel to cause said driv-
ing means to be operated by said transferring
means.

35. In a lace tipping machine wherein a
continuous length of lacing is formed into a
plurality of loops which are successively fed
to a die for molding tips intermediate be-
tween the vertices of the loops, means for
grasping the loops constructed and arranged
to carry them from their position when re-
ceived by the die to that in which they are
discharged therefrom, means for collecting
the tipped laces, and means cooperating with
said collecting means and grasping means for
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guiding the laces as they pass to said collect-
Ing means.

36. In a lace tipping machine, lace collect-
ing means comprising a plurality of holders,
means for operating said collecting means to
bring the holders successively into position
to receive a predetermined quantity of laces,
said means comprising a cam, a follower for
said cam, a pawl and ratchet associated with
said collecting means, connections between
said follower and said pawl and ratchet, and
means for operating said cam through one
cycle while said predetermined number of
laces are being collected on a holder of said
collecting means whereby an empty holder
1s brought into lace receiving position.

37. In a lace tipping machive. lace collect-
ing means comprising a plurality of holders
for receiving laces in a predetermined quan-
tity, means for operating said collecting
means to cause said holders to be brought
successively into lace receiving position com-
prising a cam, a follower for said cam, a
pawl and ratchet associated with said collect-
Ing means, a link connecting said follower
and pawl and ratchet, said connecting link
having a Iug thereon, a pin for each of said
arms on said lIace collecting means arranged
to engage said lug upon the completion of the
rotation of the collecting means to prevent
rotation of sa‘d collecting means past that
position in_which an empty helder of said
collecting means is in the lace receiving posi-
tion, and means for operating said cam

through one cycle once while said predeter- 1

mined number of laces are being fed to the
holder on said collecting means which is in
lace receiving position.

38. In a lace tipping machine, lace collect-
Ing means comprising a plurality of holders
for receiving laces in a predetermined quan-
tity, means for operating said collecting
means to cause said holders to be hrouaht suc-
cessively into lace recciving position com-
prising a cam, a follower for said cam, a
pawl and ratchet associated with said collect-
Ing means, a link connecting said follower
and said pawl and ratchet having a lug there-
on, a pin for each of said arms on said lace
collecting means arranged to engage said Iug
upon the completion of the rotation of the
collecting means to prevent rotation of said
collecting means past that position in which
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an_empty holder of said collecting means is

In its lace receiving position, a latch for Jock-
ing said collecting means when a holder
thereof is in lace receiving position, a finger
on said link for releasing said latch before
said collecting means is rotated to bring an
empty holder into lace receiving position, and
means for operating said cam through one
cycle once while said predetermined number
of laces are being fed to the holder on said
collecting means which is in lace recelving
position.
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39. Tn a lace tipping machine wherein a
continuous length of lacing is formed into a
plurality of loops which are successively fed
to a die for molding ¢ips intermediate be-
tween the vertices of the loops, means for
grasping the loops constructed and arranged
fo carry them from their position when re-
ceived by the die to that in which they are
discharged therefrom, a collecting means
comprising a plurality of holders, and means
for actuating said collecting means to cause
said holders to be brought successively into
lace receiving position comprising connec-
tions between said lace grasping means and
said lace collecting means constructed and ar-
ranged to be operated positively whenever a
lace is transferred from said lace grasping
means to sald collecting means.

40. In a lace ipping machine wherein a
continuous length of lacing is formed into 2
plurality of loops which are successively fad
to a die for molding tips intermediate be-
tween the vertices of the loops, means for
grasping the loops constructed and arranged
to carry them from their position in which
they ave received by the die to that in which
it is discharged to a collecting means com-
prising a plurality of holders, means for ac-
tnating said collecting means to cause said
holders to be brought successively into posi-
ion to receive laces, a pawl and ratchet mech-
anism for intermittently operatingsaid means
for actuating said lace collecting means, a pin
associated with said lace grasping means, an
arm associated with said ratchet mechanism,
and mechanism controlled by the lace being
transferred from said grasping means to said
collecing meang for holding said arm within
the path of movement of said pin on the
grasping means to cause said pawl and ratch-
et mechanism to be operated as laces are
transferred to the collecting means.

41. Tn a lace tipping machine wherein a
continuous length of lacing is formed into a
plurality of loops which are successively fed
to & die for molding tips intermediate be-
tween the vertices of the loops, means for
grasping the loops constructed and arranged
fo carry them from their position when re-
ceived by the die to that in which they are
discharged to a collecting means comprising
a plurality of holders, means for actuating
said collecting means to cause its holders to be
brought successively into lace receiving posi-
tion, a pawl and ratchet mechanism for in-
termittently operating said means for actu-
ating the lace collecting means, an arm asso-
ciated with said ratchet mechanism, and
means for holding said arm either within or
outside the path of said grasping means op-
erated by that lace being transferred from
said grasping means to said collecting means.

49 Tn a lace tipping machine wherein a
continuous length of lacing is formed into 2
plurality of loops which are successively fed
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to a die for molding tips intermediate be-
tween the vertices of the loops, means for
grasping the loops constructed and arranged
to carry them from their position in which
they are received by the die to that in which
they are discharged to a collecting means
comprising a plurality of holders, means for
actuating said collecting means to cause its
holders to be brought successively into lace
receiving position, a pawl and ratchet mecha-
nism for intermittently operating said means
for actuating the lace collecting means, an
arm associated with said ratchet mechanism,
means for holding said arm resiliently either
within or outside of the path of movement of
said grasping means, a lever in the path of
laces held by the grasping means, and con-
nections between said lever and said last-
mentioned means operated by the lace as it is

transferred to said collecting means for mov- -

ing said arm into the path of the grasping
means to cause said pawl and ratchet mecha-
nism to be operated as laces are transferred
to the collecting means.

In testimony whereof I have signed my
name to this specification.

CARL A. MATSON.
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