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PATENT OFFICE.

CARL E. ANDERSON AND GUST A. FREEVOL, OF CHICAGO, ILLINOIS.

WIRE-WINDING MACHINE.

Application filed August 27, 1920.

This invention relates to improvements in
machines for forming metallic tips -on elec-
trie wires, and the like, a‘nd iits purpose is to
provide apparatus for automatically effect-
mg the operatlons of strmpnm the ends of

the wire of its insulation, and then effecting
a spiral winding «of wire thereon to form a
metallic tip at the end of the insulation.

The principal ebject  of the invention is
to.provide improved apparatus for effecting
autometically and efficiently the operation
of winding a metallic tip on-an electric wire.
A further object is to provide apparatus
which is capable of operation at relatively
great speed for effecting a continuous series
of operations -on ‘electric wires, whereby the
ends of the wires are provided with spirally
wound metallic-tips. A further ob]'ect is to
provide improved apparatus for stripping
Still
another feature is the provision of mecha-
nism -adapted to effect the -eoperations of
holding the insulated wire, svinding a me-

tallic tip of fine binding wire thereon, re-
leasing the insulated wire from the holdnw‘
‘means. cutting the fine binding wire after
the winding operﬂ.tlon has been completed,
crawing out the free end ef the binding
wire in order to- elinvinate all slack in the
part of the wire which has been svound, and
returning all parts-of the apparatus auto-
mratically to their initial positions fer re-
winding another insulsted wire. - Other ob-
jects retate to various features of construc-
tion and arrangement, which will appear
~more fully hereinafter.

The nature of the invention will be un-
derstood from the following specification,

taken in connection vrith ‘the qccompanvﬂw
drawings, in which one embodiment is illus-
trated.

In the rh‘nwmrfs—

Figure 1 shows a top plan view -of the
apparatus cmbodylng the present invention ;

Fig. 2 shows a transverse -sectional view
on the line 2—2 of Tig. 1, llustrating the
stripping apparatus in elevation ;

Fig. 3 shows an enlarged sect‘ﬂonal view,
similar-to Tig. 2, illuste mnw the positions
of the parts when they ave in position to
grip and strip-an insulated ~wire;

Fig. 4 showsa vertical section -on the line
4t Of Fig. 8, looking in the direetion of
the #rrows; .

H5—5 of n10 3,

Tine 9—9 of '] 1g.

o the line 15—15 of Ifig.

Serial No. 408,391,

Fig. 5 shows a verbmd section on the line
looking in the direction of
the arrows

Tig. is a detail view, :on the line 6—§

Cof Tig. 3 showing an end elevation of the

Lolders LOI the stripping blades;

Fig. 7 shows 2 vertical section, taken on

the hne 7 (—( of Fig. 3;

Fig. 8ig a deta 11 vertical section on the
Jine 8—8 .of Fi ig. '8, showing Lbe method of

mounting the le‘lppmgg blades in the hold- -

ers;

i 1g. 9 shows a detail sectional view on the
1, loeking in the direction
of the arrows;

Fig. 10 shosws a detail sectional view on

the hine 10—10 of Tig. 1, looking in the d1-

rection ot the arrews:

Fig. shows a Jongitudinal sectional
Yiew on the line 11—11 of Fig. 1, illustrat-
ing a side elevation ef the major po1t10n of
the winding apparatus;

Mig. 12 shows a4 trax
on the line 19—12 of I‘w 1, looking in the
direction of the arrows:;

Fig, 13 shows a tmn‘sverqe‘sectional view

on the line 18—13 of Irig. 1, looking in the

direction of the arrows;

Itig. 14 shows a transverse sectional view
on theline 14—14 of Fig. 1, locking in the
direction of the arrows;

Fig. 15 shows a transverse sectional view
1, looking in the
direction of the arrows;

Fig. 16 shows a transveérse sectional view
on the line 16—16 of Fig. 1, Iooknw n the

direction of the arrows;

Fig. 17 shows a perspective view of the
parts which enter divectly into the holding
and winding operations 1lluqtr:mnd the po-
sition of the end of the fine wire in the
apparatus and the relative positions of ad-
jacent parts when they are in position te
hegin winding operations and just before

the insulated wire is placed in position fo

be wound ;
Ifig. 18 shows a perspective view of the
parts ustrated in Fig. 17 in the relative

’f)':i;tion which they occupy n a succeed-
ing stage of the oper ation immediately after

the end of the insulated wire has been spi-
rally wound by the fine wire;
Fm 19 shows a porﬁpecblve view, siinilar
o those of Figs. 17 and 18, Iﬂnulratmo the
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same parts and other asscciated parts of the
mechanism in a succeeding stage of the op-

eration, where the insulated wire has been.

released from the holding device and the
free end of the fine wire which has been
drawn out from the spool is about to be
severed by the cutting blade;

Fig. 20 shows a perspective view of the
end of an insulated wire before the strip-
ping operation has been performed;

Fig. 21 shows a perspective view of the
same insulated. wire after the insulation has
Leen stripped from the end therzof; and

Fig. 22 shows a similar perspective view
of the end of the insulated wire after it has
been spiraily wound by the apparatus of this
invention to form a metallic tip.

The apparatus, as lustrated in the draw-
ings, is mounted upon a base plate 30, which
may preferably be supported upon a table
or the like, to permit the convenient opera-
tion_of the mechanism. - A’ casing 31 is se-
cured to one end of the base plate by means
of screws 32. This casing has a shafl 33
journalled therein and adapted to be driven
by a worm gear 34 fixed thereon. This worm
gear is driven by a worm 35, which is mount-
ed in a cylindrical extension 31* of the cas-
ing on a main driving shaft 37, journalled
in bearings carried by the casing. A pulley
38 is fixed on the projecting end of-the shaft
37, and this pulley is adapted to be driven
by a belt connected to an electric motor or
the like. All parts of the apparatus are
driven: from the shaft 87, either directly or
through the worm 35 and worm wheel 34.

The stripping mechanism is actuated di-
rectly by the shaft 37, which projects from
the casing 317 at the end opposite the pulley
88, This part of the shaft has a transversely
extending block 40 rigidly secured thereon,
and this block is provided with notches 41
at its opposite ends adapted to receive the
arms 42, which are pivoted thereon by means
of pins 43. The longer ends of these arms
which project away from the casing 31 are
normally forced together by means of a pair
of coil springs 44, which are connected to
the arms by means of screws 45, The clos-
ing movement of the arms 42 is limited by
means of a pair of set screws 46, each of
which engages one of the arms and is held
in adjusted position by a lock nut 47. The
inner extremities of these set screws are
adapted to coact with the shaft 37, in order
to limit the movement of the arms.  The
extremities of the arms 42, heyond the
springs 44, are rigidly connected te trans-
versely extending holding plates 48, which
are provided with vertically extending re-
cesses forming grooves adapted to receive

the cutting or stripping blades 50. These
blades are held in position.on the holding

slates 51, which are secured to the members
1 ) ¢ ¢
48, by means of screws 52. The meeting

dnsulation from the metallic wire.

1,592,592

ends of the holding plates and the clamping
plates are provided with notches 48* and 517
respectively, into which the cutting blades
50 project; and, when the insulated wire is
ingerted in position to register with these
notches, the cutting blades are adapted to
rotate with the shaft 87, and thus sever the
When
the shaft is rotating, the centrifugal force
veated by its rotation operates normally to
separate the holding members 48 against the
tension of the springs 44, so that the arms
49 occupy the positions illustrated in Fig. 2,
and when the operator desires to strip the
end of the insulated wire, it is necessary to
effect the closing of the blades by means of
a sliding collar 54, having an inclined cam
face 54* formed on the end thereof to coact
with the extremities of the arms opposite the
cutting blades. The sliding collar is: pro-
vided with transversely projecting pins 55,
which are adapted to engage slots 56 formed
in the U-shaped arms of a lever 57. This
lever is pivoted at 58 on a supporting posé
59 carried by the base plate 30, and it is
actuated by a transversely extending lever

“arm. 60, which may be secured thereto or

formed integrally therewith. The donble-
armed lever 57 is normally held in the posi-

tion illustrated in Fig. 2 by means of the !
g Y

coil spring 61, which is connected at its
upper end to a screw 62 projecting from the
lever 57 above its pivoted axis. At its lower
end the coll spring is connected by a screw
63 to the base 59* of the post 59.

When the operator desires to move the
cutting blades into a position wherein they
engage the insulated wire 65, as illustrated
in Fig. 3, the lever arm 60 is moved down-
wardly by means of a chain 66, which ex-
tends through an aperture 67 in the base
plate and is connected preferably to a pedal,
which may be operated by the feet. This
movement of the lever arm 60 moves the
collar 54 outwardly on the shaft 37, and
the inclined face 54* of the collar serves to
move the arms 42 about their pivots and
thereby move the cutting blades together.

The electric wire 65 is held in position
during the stripping operation by means of
a pair of pivoted holding arms 68, of the
form illustrated particularly in TFig. 4.
These arms are pivotally mounted on screws
69, which are carried by an upwardly ex-
tending plate or frame member 70 securved
to the base 80 by means of screws 7T1. This
supporting plate is provided with a vertical
slot 72, through which the lever arm 60 is
adapted to project, and the downward
movement of this lever arm is limited by
means of a threaded stop member 73, which
engages apertures in the base plate 80 and
in the lower flange 70* of the supporting
plate, being held in adjusted position by
means of lock nuts 74.
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The upper ends.of the arms 68 are curved
inwardly toward each other -and are pro-
vided with registering notches 75, which
are adapted to engage the insulated wire 65
and hold it during the stripping operation.
The upper ends of these arms are normally
forced apart by means of a coil spring 76,
which is mounted between them, but they

are brought into position to engage the in- .

sulated wire by the action of the lever arm

60, which, when it moves downwardly, en-

gages the cam faces 77 which are formed
on the lower extremities of the holding
arms. The inward movement of the upper
ends of the holding arms, due to the down-
ward movement of the lever 60, is limited
by means of a pair of pins 78 which pro-
ject outwardly from the plate 70 and engage
slots 79 formed in the holding arm 68. The
insulated wire is adapted to be supperted in
a position wherein it will be engaged by the
notches 75 of the holding arms by means of
a plate 80, which is secured to the support-
ing plate 70 by screws 81 and mounted in
a position wherein its upper edge terminates
slightly below the registering notches 75.
The inward movement of the msulated ire
65 between the holding arms 68 is limited

by means of a stop member 83, which.

threadedly engages the end of the shaft 37,
as shown in Fig. 3. The stop member is
held in adjusted position by means of a lock
nut 84, and the end thereot is hollowed out,
or recessed, as shown in 83% so that the end
of the electric wire is automatically centered
in ‘line with the axis of the shaft 37. DBy
adjusting the position of the stop member
it 1s possible to regulate the length of insu-
Iation which is stripped from the wire by
the action of the rotating blades 50.

The shaft 37 operates continuously dur-
ing the operation of the apparatus, and the
arms 42, which carry the stripping blades,
normally occupy the position illustrated in
Fig. 2. When the operator is about to strip
the insulated wire of a portion of its insu-
lation, the end of the wire is inserted be-
tween the holding blades 68 above the sup-

“porting plate 80 until the end of the wire

engages the recess 83" in the stop member
83. The operator then presses downwardly
on the pedal and causes the lever arm 60 to
be lowered. The lowering of this lever arm
brings the holding arms 68 into engage-
ment with the wire 65, and shortly there-
after the cutting blades 50 are brought into
engagement with the insulation by the ac-

tion of a collar 54, which slides longitudi-.

nally on the shaft 37. The inward move-
ment of the cutting blades 50 is somewhat
gradual, due to the gradual inclination of

the inclined surface 54% so that the rotating-

blades 50 gradually sever the insulation
from the wire and 1t is pulled off the wire
when the operator holds the body portion

of the wire out between the holding arms
68.  The cutting blades may be adjusted in
any desired position between the plates 48
and 51, and the blades may further be ad-
justed to engage any size of wire or thick-
ness of insulation by regulating the adjust-
ing screws 46. After the end of the wire

has been stripped of its insulation, it is

ready to be wound with fine wire to form
a metallic tip by means of the mechanism
heveinafter described. ,

The shatt ‘
ings carried by the casing

83, which is journalled in bear-
o 31, has & pinion
85 secured to the projecting end thereof, and
this pinien is adopted to drive a gear 86,
rotatably mounted upon an intermediate
haft 87, which extends longitudinally of
he apparatus and is jouwrnalled in bearings
88 carried by the base plate 30. "A ratchet
wheel 90 is secured to the gear 36 by means
of vs 91, and a driving- connection is
I between the gear 86
[ threngh a pawl 92, which
8 92 on a driving arm 94 rigidly
secured to the shaft 87. A coil spring 95 1s
connected to the pawl and the driving arm
at the points 96 and 97, respectively, so that
the pawl is normally forced into engagement
with the teeth of the ratchet wheel, and
when in this position the longitudinal shaft
87 is dyiven by the gear 86 and the driving
pinion 85.
A collar 98 is

oyt

e
st
-~
]
<
et
o
o
P

securad to the end of the
shatt 87, and a coil spring 59 is mounted be-
tween this collar and the face of the gear,
in order to force the gear and its ratchet
wheel toward the fixed driving arm 94. The
cam 92 is provided on its under side with
a curved notch or recess 92¢, which is adapt-

ed to be engaged by a pin 100 projecting :

an

from arresting arm or lever 101. This
lever is pivetally mounted cn the shaft 87,
between the arm 94 and the adjacent bear-
ing 88, and it is provided with a lower de-
pending arm 1018, which 1s pivotally con-
nected at 102 to a erark rod 103, This con-
necting rod is actuated by the crank arm
104, which s secured to a shaft 105 jour-
nalied in a bearing bracket 1006, carried by
the base plate 20.
hand lever 107 is secured to the end of the
shaft 105 opposite the crank arm, and this
hand lever has a downwardly extending
projection 1077, as illustrated in Fig. 19,
which iz adapted to engage the base 30 and
mit the downward swinging of the lever
under the influence of a coiled spring 108,
which ig mounted on the shaft 105, with its
extremitics engaging the base plate of lever
107, in-the manner illustrated in Fig. 1.
This ¢pring tends to cause the lever to oc-
cupy the normal position iHustrated in Fig.
12, and this correspends to the position of
the arresting lever 101, illustrated in Fig. 2.
The position occupied by the arresting lever,

8

An upwardly extending
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or-the limit of movement thereof, is deter-
mined by an adjusting screw 110, which

(h’e‘idoclly engages a bracket 111, secured

to the base plate 30 by means of screws 112.
This 2 cmxstma screw is secured'in position
by a lock niut 113, and it has a coiled spring
114 mounted therecn, between the bra cLet
111 and the lower end of the lever 101.
After the driving arm 84 has completed
one revolution with the pawl 92 engaging

the tecth of the ratehet wheel 90, the pa\ﬂ

automatically vides up over the pm 100 and
remains stationary, supported by this pin,
while the gear and !fzztchet~,\\f]\eel continue
to rotate. When the operator wishes to set
the longitudinal shaft 87 in operation, the
hand lever 107 is moved toward the right,
as viewed in Fig. 12, thereby causing the pin
100 to ride out from beneath the tooth of
the pawl 92, which then moves into engage-
ment with the teeth of the ratchet wheel
under the inﬁuenoe of the spring 95. The
operator then releases the hand lever, which
returns to its normal position under the
.inﬂuence of the spring 108,

The principal puts of the winding mecha-
nism s
is :A(‘d on the lf)nmtuduml shaft 87. This
cam is of the form illustrated partmulfn"’
in Fig. 14, being provided on its lateral side
with -an annular groove 121, of irregular
curvature, which is adapted to be enmoed
by a roller 122, mounted on a pin 123 car-
ried by the mtelmedl-xte Iever 124. This in-
termediate lever is mounted adiacent an ac-
tua tmg lever 125, and both levers are piv-
oted, at 126, on a bracket 127 carried by the
hase plate 30. The intermediate lever ter-
minates in a transverse flaige 1242, which 1s

adapted to he engaged on. its opposite sides
bV springs 128 seated on the ends of adjust-
ing serews 129. These adjusting serews en-
rse ears or flanges 130 which
are formed on the actuating lever 125 5y and
are held in adjusted po~=1t10n by means of
lock nuts 181, The springs provide -a re-
silient connection between the. intermediate
lever and the actuating lever, and the screws
129 cerve as stops to limit the relative move-
ment of the two levers. The actuating lever
carvies a rack bar 138 at its end, and this
rack bar is adapted to drive a pinion 134,
fixed on a countershaft 135. This counter-
shaft is journalled in a 1 bearing 136, formed
in a vertical frame 134. which is secured to
the base 80. A relatively large gear 138 is
secured to the cownter shfdt mhacent the pin-
ion 134, and this gear is adapted to drive a
pinion 109 jourt nalled on a stub shaft 140
carried by the frame 137. A gear 141 is
mounted to rotate with the pinion 139, and
this larger gear drives a small plmon 142,
which is fixed on the winding spindle 144,
This winding spindle is ]ournalled in an
elongated heaving 145, which extends laters

are actuated through a cam 1‘)0 which-

1,592,592

ally from the frame 137, and the end there-
of oppomie the pinion 142 carries the fixed
hub 148 of the winding arm or finger 147,
which -extends longitudinally  therefrom,
termin
148.

A guiding membe
part 148, and both
provided with alzmng
Iocated in alinement with the axis of the
winding - ':pn*ule and  adapted to travel
avound the end of the insulated wire dur-
ing the process of winding. -The guiding
member 149 has a curved nook 151 which
extends oubwardly from the lower part
thereof, as viewed in Figs. 17, 18, and 19.
The fine binding wive 155, hy which the
metallic tip i3 formed on the insulated wire,
is bzought out tﬁ}mmn an aperture 156,
which is formed in the guiding member 149
at the bottom of tuo recess 150. The wire
155 is-led to the aperture 156 through the
guidhing wember from the back of the wind-
ing ﬁmm‘ 147, where it passes through a
gnide 157 carried | by the winding arm. “The
wive Isled to the ﬂm('e hlm‘gh an aperture
158 which is formed in the winding arm, as
Hlustrated in bl.g,. 11, and the wire is led to
the aperture 158 through an axial opening
160 which extends Iormltuﬂm‘tll' through
the winding spindle 144, Frem  the outer
end of the Wmdmo spindle the wire 155 ex-
tends 1Un9\lt‘t’dl.ﬂa11‘,7 and the supply there-
of is wound on a spool 162, which is mount-
ed on a shaft 163, “carried by a bracket 164
secuved” to- and  ex tcndmﬂ
from the base plate 30, A d
1640 1s <ec“red to the end Oii: the shaft 163,
to permit the spool of wive to be replaced by
a new %upblv

The rotation of the pf)ol 182 1s controlled
by a flat spring 165, which coacts with the
drum 166 formed on the end of the spool.
This spring is carried by an arm 167, which
is pivoted at 168 on the bracket 164,
shown at ¥Fig. 10. An adjusting screw 169
threadedly engages the projecting end of
the arm 16. and coacts with the bracket
to permit 10001(\* 10w of the pressure of the
cpring on the drmm of the spool. The wire

1;9 is %emued to the
membhers. are
ved notches 150,

-~

letachable collar

155 is supported between the spool 162 and
the spmdle 144 by a guide member 170,
which is secuved to the bracket 164.
During each winding operation of the
spindle 744 and the v'mclmfr arm 147, the

wire 155, in the region b ot\veen he w mdin(r
spindle and the Omde 170, is pl‘] ed do\vn—
wardly by means of an arm 171, which is
plomded with an aperture 172, through
which the wire passes. This arm is carried

by a lever 173, ‘Wwhich is pivoted at 174 on

a bracket 175 secured to the base 30. A trans-
verse pm 176 projects from the lever 173
and coacts with a cam 177, secured on the
longitndinal shatt 87, Tlus pin i mains

ating in a transversely bent portlon;

longitudinally.
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tained in contact with the cam by means of
a colled spring. 178, which is connected to
two screws 179 aml 180 ‘carried by: the
bracket 175 and the lever 173, Iesnw.weh‘
The cam 177 is of the form ilustrated par-
ticular h in Tig. 16, being provided with
a recess 177% on one ¢ When the

)

side thereof.
recess x,eaches the proper position; it per-
mits the lever arm 173 to move 001\’nwardly
under the mﬂneme of ihe spnno 178, there-
by cauemg the arm I71 to press the wire

155 downwardly and draw a new supply
of wire from the spool 162.  The lever 173
is notehed, as shown-at 173% to permit it to
clear the hub 177" of the cam'when the lever
is in its lower position. After continued
rotation of the cam, the lever is elevated to
the position shown in Fig. 16, thereby creat-
ing a slack in the wire 1ao, which can be
drawn up through the winding arm in the
manner hereinafter described.

The insulated wire 65 is held and manipu-
lated during the process of winding by means
of rmechanism mounted: on- a gliding. plate
or carrier 185. This carvier has depend:
ing ears or flanges 186, which' are clidably
mounted on'a palr of guide rods 187. These
guide rods are supported in horizontal posi-
tions at one end by the frame 137, and at
the other end by a bracket 188 which: ex-
tends upwardly from the base 30.
springs 1
and th

v the righty as viewed in Figs. 10 and
The. carrier ' is moved periodieally to-

11.
ward the left and against the compression’
ot the gprings 189 by means of a lever arm
190, which is pivoted at 191 on a-flange 192,

cervied by the frame 187. This lever arm
is provided at one end with a longitudinal
slot 198, which 15 engaged by a “headless
serew 194 secured to the carrier. This scres
extends through a
is engaged. above and below the carrier by
waghers 196 and nuts 197, so that the guid-
ing screw 194 can be adjusted tiansvereely
of the p plate to regulate the travel of the car-
vier with a prede etermined angular movement
of the lever 190. The end of the lever op-
posite the slot 193 is pr V‘ded with an up-
wardly projecting lug 198, adapted to-coact
with the curved end iﬂce of a:cam 199 mount-
ed on the shaft 135, This shiaft, as previ-
ously deseribed, is )ournalled in a bearing

carried by the frame 187, and is also bup—f
a bearing formed in a vertical-

ported by
plate 200 secured to the ends of integral arms
) hid extend longitudinally from the
irame 13

The cam 199. is ser'ured to the shuft be-
tween the frame 137 and the plate 200, and
its angular pesition on the shaft may be
reg ulated by a set screw 202. The end of the
shatt 135, which progects beyond the plate

Coil’
89 are mounted between the bracket
o adjucent ears 186, and these springs
tend normally to move the carrier 185 to-

glot 195 in:the carrier, and-

200, carries a radial stop arm 204, which is
secured thereto by a set screw 205. This
stop arm-is adapted to coact in certain posi-
tions with the screws 207, which threadedly
ergage lugs 208 carried by the plate 200.
11\6% set-screws form stop members which
may be secured in adjusted positions by the
lock nuts 209, and they serve to. determine
the limits of travel of the stop arm and the
corresponding angular movement of ths
shaft 135.

70

The movable carrier 185, which is actuated .

in the manner heretofore deseribed, supports
a-vertically extending fixed post 910 which
has mounted thereon a fixed jaw 211 and a
movable jaw 212, both of which extend trans-
versely of the machine and are provided at
their ends with alining notches or recesses

80

214, which are wclaptefl to aline with the .

notches 150 in the end of the winding arm

147, and also with the axis of the Wmdlnot'

spmdle 144. The upper fixed jaw 211 is

provided with a vertical slot 215 at the end

thereof, and one wall of this slot terminates
in 4 forwaldly projecting tooth 216. The
fine' wire 155, by which the metallic tip is
formed, is adapted to be looped around this
tooth at the initial stage of the winding oper-
ation, as shown in Plo 17, and at this stage
of the. operation the omdmo member 149,
carried at the end of “the Wlndln(r arm, 1s
adapted to lie in close contact with the later-
al sides of the jaws 211 and 212. The lower
jaw: %12 is provided with a rearwardly ex-
tending.arm 218, and it is pivoted on the
post ‘)lO by means of a pin or screw 219. A
coil spring. 220 is attached to a screw 221,
carried by the post 210, and the upper end oi
the spring is connected to the arm 218 at 299,
so that the lower jaw 212 is _normally held
in closed position, as shown in Fig. 19.

A handle 224 extends upwardly “from the-
arm 218, so that the jaws can be opened to
permit thie insertion of the insulated wire 65
between them in the manner illustrated in-
Fig. 18. Tt will be understood that the in-
sulated wire 65, Wthh initially has the ap-
pearance 1llustrated in Fig. 20, is first
stripped at its end by the mechanism here-
tofore described, so that the end thereof then
has the a ‘lppeL.Lance illustrated at 65* in Fig.
21. - This projecting end 65% having the in-
sulation stripped thelefrom, i1s arranged to
project beyond the jaws 211 and 212 into
the notches 150 formed above the projection

151 at the end of the winding arm.

After the fine wire 155 has been looped
around the tooth 216, as shown in Fig.
and the insulated wire has been placed be~
tween the jaws in the manner just described,.
the rotation of the winding arm 147 operates
to form a spiral winding. 995 on the end of
the wire, as shown particularly in Figs. 18,
19, and 92 where the spiral winding is shown
in the different stages of conmletlon Dur-
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ing this winding operation the carrier is
gradually moved toward the left, as viewed
in Fig. 11, due to the operation of the cam
199 and the lever arm 190, thus advancing

the insulated wire progressively as the fine

wire is wound around 1t by the rotation of
the winding arm 147.

Afteér the fine binding wirve 155 has been
spirally wound around the insulated wire at
thé end of the part which has been stripped,

it is automatically released from the jaws

15

o

M
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60
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211 and 212 by means of certain mechanism

llustrated particularly in Figs. 13 and 15,
where it is shown in the two different stages
of its movement. - This mechanism com-
prises a releaging arm 230, which is secured
on a shaft 231 journalled in brackets 232 car-
ried by the sliding carrier 185. - This releas-
ing arm is provided at its upper end with a
forwardly projecting fixed jaw 233 and with
a movable jaw 234 forming a wire-receiv-
ing recess 235, which is adapted to aline with
the notches 214 “in the jaws 211 and 212
when the releasing arm reaches the proper
position in its travel,  The movable jaw is
pivoted on the upper end of the releasing
arm at 236, and this jaw is normally held
in its open position by means of a wire spring
237, which is keyed around a pin 238 pro-

3¢ jecting laterally from the extremity of the

arm 2342 and which is connected at its other
end to the releasing arm 230 by means of
a 'screw 239. :

" During the travel of the releasing arm 230
the movable jaw 234 is guided by a pivoted
cam member 240, which is mounted to rock
about a pivot 241 carried by the post 210.
An arm 242 extends rearwardly from the
cam, and is connected to the sliding plate or

carrier 185 by a spring 243, which normally -

holds the cam member in the position illus-
trated in Fig. 13 A lug 244 extends down-
wardly from the cam member to engage the
rear side of the carrier 185, and the forward
tilting of the cam member in opposition to
the spring 243 is limited by the engagement

£ the lower extremity 245 thereof with the
upper-surface of the carrier. The rear por-
tion of the cam member 240, which curves
upwardly and forwardly substantially con-
centric with the shaft 231, is provided along
its upper edge with a notch 247, which is
engaged by the pin 238 when the releasing
arm is in 1ts normal position, as illustrated
in Fig, 13:

The releasing arm 230 is actuated to move
toward the left, as viewed in Fig. 13, by
means of a crank arm 249, secured on the
shaft 231 by means of a set-screw 250. . A
connecting rod. 251 is pivotally connected
to the crank arm at 253, and the other end
of this connecting rod -is pivotally attached,
at 254, to an upwardly extending operating
lever 255, This lever 1s pivoted on a bracket
256, carried by the base 80, and it carries a

1,592,592

pivoted roller 257 which is adapted to co-
act with a cam 258 secured on the longitudi-
nal shaft 87. When the projecting part 258°
of this cam comes in contact with the roller
257, the crank arm 249 is moved toward the
right, as viewed in Fig. 12, thereby rocking
the releasing arm 230 to the left, as viewed
in Fig. 13. The roller is maintained in con-
tact with the cain 258 by means of a coil
spring 259, which is counected to the lever
255 and to a serew 260 carried by the base
plate.

Asg the releasing arm 230 reaches a posi-
tion whereln the wire-receiving recess 235
registers with the wire-receiving notches in
the jaws: 211 and 212, the pin 238, carried
by the jaw arm 234%, rides up on the curved
surface 261 of the cam 240, thereby closing
the jaws 233 and 234 upon the Insulated
wire 65, which has just been spirally wound
with the fine binding wire 155 at its end.
At the same time the insulated wire is auto-
matically released from the jaws 211 and 121
by means of a cam 262, secured on the shaft
87. The major portion of this cam is con-
centric with the shaft, so that during a large
part of the cycle of movement of the appa-
ratus the extremity of the arm 218 rides
upon the circular portion of the cam and
permits the jaw 212 to remain in its closed
position under the influence of the spring
220. When the insulated wire is seized by
the releasing jaws 238 and 234 the jaw arm
218 rides up on the projection 262* of the
cam, thus opening the movable jaw 212 and
permitting the insulated wire 65 to be car-
ried in a forward direction by the releasing
jaw as the releasing arm continues its for-
ward movement.

As the releasing arm moves in a forward
direction from the holding jaws 211 and 212,
the spirally wound tip 225, which is formed

-on the insulated wire, is still connected to

the supply of fine wire 155, which is led
thereto through the winding arm, and the
forward movement of the insulated wire
away from the winding arm serves to draw
out from this arm a new supply of fine wire,
thus taking up- the slack which was created
in the fine wire during the winding oper-
ation by the downward movement of the
arm 171, controlled by the cam 177, When
a suitable length of wire has been drawn
out from the end of the winding arm, this
wire 18 cut off by means of a knife 265,
which-is pivoted at 266 on the front face of
the releising arm 230. The upper end of
this knife blade is adapted to enter and co-
act with a groove or recess 267 formed in
the side face of the lower fixed releasing jaw
233. . The wire which is drawn out from the
end of the winding arm extends across this
groove, and at a suitable point in the oper-
ation of the mechanism the knife 265 is
moved inwardly across the groove, thereby
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cutting the wire. This cutting movement of
the knife is etfected by means of an oper-
ating arm- 268, w lncn ig pivotally connected
to the lower end of the knife, as shown at
270. This arm is provided with an offset
po1 tion 271, au.xptel to travel in a cam slot
272, formed in the curved plate 278, which is
secured to the carrier 185 by means of
screws 274 The other end of the actuating
arn 268 extends beneath the curved plate,
and is provided with a cylindrical extrem-
ity 275, adapted to form a sliding engage-
ment- with the upper end of the crank arm
249. The actuating arm is thus moved by
the releaging arm 230 andithe cvank army, and
ig guided by the cam slot 272. At a suitable
point in its travel this cam slot guides the
actuating red toward the right, as viewed

in Fig. 11, thereby causing the wire-cutting:

blade 265 to. engagé the noteh 267 and sever
the wire.

After the fine wire 155 has been severed
from the supply wire which leads from the
Wmdmh arm, and while the insulated wire
65 continues to be held by the releasing arm
230, there is brought into action a wire-
pulling device; which is adapted to seize the
free end 277 of the fine wire whicli has been
weoundiaround the end of the insulated ~wire.
This free end was initially looped around
the tooth 216 of the holding jaw 211, as il-
Instrated in Fig. 17, and, after the spnal
winding 225 has been founcd this loop still
remaing around the tooth, ag illustrated in
Fig. 18 It is then necessary to seize the
free end of this wire, which les within the
spival winding and parallel to the insulated
wire, in'order to remove the loop. This op-
eration is-effected by means-of a wire-draw-
ing arm: 280, carried by a sleeve 281, which
is’ shdabiy and’ rotatably mounted upon the
shaft 231. A coil spring. 282 is mounted
on the sleeve, between the arm 280 and one
of the bearing brackets 232 in which the
shaft is jot 1nalled, and serves normally to
force the sleeve and wire-pulling arm .280
toward. the left, as viewed in Fig. 11,

The upper curved “extremity of the wire-
pulling arm is provided with a longitudinal
notch or recess 283, which is adapted to be
engaged by a- holdmo arin or jaw 284, piv-
oted at 285 on the side of the arm 280. The
spring 286 is mounted on the pl\/ot pin 285,
and’'engages a-transverse lug 287 on the pro-
jecting end of the holding arm 284, so that
the npper jaw of this holding arm is nor-
mally held in its gpen po%rtlon The jaws
of the wire-pulling arm are controlled by a
guiding cam 290, which is secured by a
serew 291 to ome of the depending flanges
186 of the carrier 185 This guiding cam is
curved forwardly and: downwardly, as
shown in:Fig. 14, and it is also curved lon-
gitudinally toward the right;, as viewed in
Fig. 11:

The pulling arm 280 is provided with a
projection 292, which is adapted to coact with
the cam 290 and cause a movement of said
arm longitudinally of the shaft 231, as the
arm is moved in a forward divection. The
puliing armis moved in a forward and down-
ward direction by the shaft 231 by means of
a red 294, which projects laterally from the
releasing arm 230, The lug 287, which is
formed on the end of the pivoted jaw or
arm 284, is adapted to coact with the upper
surface of the cam 290, and when this-en-
Oﬂoelll(ﬂm first beems the projection 287 is
ad ‘73tb(1 to vide in a iepie\sed portion- 295 of
the cam. When the cutting “blade 265 is
actuated by the rod 2€3 to sever the wire, as
illustrated in Fig. i9, the projecting lug
287 of the ]d‘\'\' ot rides up on the curved
surface 296 of the cam 290, and causes the
jaw to grip the wire against the walls of
the slot 283, which operation is illustrated
particularly in Fig. 19. As the forward
movement of the arm 280 is continued, the
insulated wire 65 1is still 01’1ppeJ. firmly by
the jaws 233 and 234 of the releasing arm,
since the PlOJe\leH pin 238 of the jaw 234
continues to ride upon the upper curved
surface 201 of the cam 240, but the arm 280
has a simuitaneous longitudinal :movement,
due to the action of the cam 290, and thus
causes the loose end 277 of the fine wire, at.
155, to be drawn 101;gltuqmaﬂv of the insu-
lated wire, thereby eliminating or drawing
out the small loop 298, which pr eVlously oc-
cupied a position around the tooth 2 216 dur-
ing the process of winding.

Durmg the movement of the arms 230 and
280, and after these arms have moved to a
suﬂ"lmem extent. to dfect the cutting of the
wire and the provision of sufficient clearance
between the Jaw 234 and the end of the
winding arm, the free end: of the wire 155,
betw een the aperture 156 and the-end of the
winding arm and the point where the wire
has been cut by the knite 265, is bent.around
towards the right, as viewed in Fig. 11, until
it occupies a position substantially parailel
to-the winding arm 14'7 This operation is
effected by means of a bending arm 300,
which is pivotally mounted ‘at 301 upon the
upper end of the post 210. This arm car-
ries a depending hook 302, which extends
downwardly g nd 18 aqapucd to sweep aroun d
the ends of the j Jaws 211 and 212; and around
the end of the projection ml of the wind-
ing arm until the free end of the wire 155
occupies o positi aralled to the arm 147
The avin 300 then returns to- U\e no ulm] po-
sition illustrated in Fig. 17 ctuated

"v

by a connecting rod 305 which is plvot‘mﬂy »

connected to a projecti on 304 thereon, "This
connecting rod-303 extends rearwardly, and
is pivotally connected to the upper end of
the operating lever 305. This lever is piv-
otally mounted on the bracket 256, by which
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the lever 245 is su
transversely projecting roiler 308,
to coact with a cam 307
shaft 87. 'This cam normally causes the
bending arm 300 to cccupy 1ts normal po-
sition. When: the projection 307 engages the
roller 306, the bending avm isinoved oround
its pivot to engage the projecting end of the
wire 155. The roller ig maintained in con-
tact with the cam 307 by means of a spring
308, which is connected to the lever.and to a
screw 809 projecting upwardly from the
base.

While the bending arm.is pLL otming its
function, 280 co*xtmuc

pported, and it carries a
adapted

the arms 230 and
their downward movement until the project-
ing pin 238, carried by the jaw 234, pas

out of engagement with the curved surface
261 of the cam 240 and enters the depressed
portion 311 of the cam. This movement of
the pin permits the jaw 234 to open, due to
the action of the spring Ao(, and at the same
time the holding jaw 284 of the pulling arm
1s opened by the spring 286, due to the en-
gagement of the lug 287 with the lower ve-
cessed portion 312 of the ca un 290, The in-
suhted wire 65, provided with its spirally-
wound tip, and the projecting enf’t of the
wire which has been drawn out by the pull-
ing arm are thus automatically releaged by
the j jaws which have been holding them, and
they are free to drop therefrom. The re-
moval of the wire 65 from the jaws i1s en-
sured by means of a toggle miember 314,

which is pivoted ut 315 on an arm 316 ex-
tending upwardly froin the base 80. This

toggle member hag a curved face 317, which

normally occnpies a position in the path of

travel .of the insulated wire 65, and as this
wire is moved downwardly by-the arm 230
the toggle member is pushed outwardly un-
til the wire passes beneath the portion 318
thereof.  The toggle member then returns
by gravity to its normal position, with the
hook member overlying the insulated eru,
the inward movement of the toggle member
being limited by a lug 319, which projects

over the outer face of the fu‘nl 316.. \Vhen,;

the wire 65 has been released by the jaws
‘)11 and 212 and the jaws 233 and 234, the
wrm 230 begins its return movement, and the
wire 65 is then positively forced out of en-
gagement with the jaws by the toggle 314,
in case the wire has ot 1110(1dy dr 0‘)ped by
aravity.

As the arm 250 continues its return move-
ment the cutting blade 2065 is again opened
by the enoawement of the dctmtlnfr rod 268
with the cam slot 272, so that
end of the cutting blade is fldapted to pass
beyond the inturned end 148 of the winding
arm 147 as the 1eleasmcr arm 230 passes be-
tween the end of the winding arm and the
holding jaws 211 and 212. During the time
that the releasing arm-is performing its for-

mounted on the

the projecting
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ward and return movements, the winding
arm 147 remains stationary, due to the fact

‘that the roller 122 is then engaging a por-

tion of the cam 120, which Uermlts the lever
125 and the rack bar 183 to remain substan-
tially stationary while the shaft 87 con-
tinues to rotate and actuate the holding, cut-
ting and bending arms.

As soon as the releasing arm 230 has re
turned to a position re‘xrwqrdly of the Wmd-
ing arm, the rack bar 133 begins its upper
moVemént, thus causing the winding arm to
continue its rotation and causing the shaft
135 to renew its actuation of the cam 199,
thereby returning the carrier 185 to the
right, as viewed in Fig. 11, due to the opera-
tion of the lever 190. The return motion of
the cairier is continued by the-cam until the
wire-holding member 149, at the end of the
winding arm, occuples a position substan-
tially in contact with the side faces of the
holding jaws 211 and 212. During this
movement of the carrier 185 the arms 230
and 280 remain substantially stationary, ex-
cept for their bodily movement with the
carrier. ,

When the wire-holding member 149 has
engaged the side faces of the holding jaws
211 and 212, it will be found that the stop
arm 204 is engaging the upper stop screw
207, and that the rack bar 133 has reached
the upper limit of its travel.  The arm 97,
which drives the sharft 87, through the en-
gagement of the pawl 92 with the ratchet
wheel .90, will aloo hzwe completed one revo-
lution, so that the recess 92¢ in the pawl
will wgaln engage the pin 100 carried by the
arm 101, thereby releaging the pawl From
the vatehet wheel and furestmo the opera-
tion of the mechanism, except for the con-
tinued operation of the stripping appara-
tus, which is operated directly by the
shaft 37. '

The parts are thew in readiness for an-
other operation of stripping and winding
the end portion of the insulated wire. - After
the wire has been stripped in the manner de-
scribed, it is placed between the. holding
jaws 211 and 212, and the operation, as pre-
viously dekcubed continued until the wind-
ing operation is completed At some point
dmmg the winding operation, and before
the insulated ~wire has been- carried in its
forward movement by the arm 230, the pull-
ing arm 280 is returned to its upper posi-
tion by means of a rod 320 which ex itends
longitudinally from a curved lever 821, piv-
oted at 322 on the upper projection 323 of
the carrier 185. This lever is actuated by
a connecting rod 324, which is pivotally con-
nected to the central part-thereof, as shown
at 325, and attached at the other end to the

upper end of the lever arm 326. Thls lever

arm is piveted at 327 on a bracket 328 car-
ried by the base 30, and an intermediate
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portion of the lever is provided with a roller
329 adapted to coact with a cam 380, fixed
on the shaft 87. This lever 321 normally
asstumes, by gravity, the position illustrated
in Fig. 14, but during the winding opera-
tion the projecting portion of the cam en-
gages the voller 829 and causes the rod 320
to push the arm 280 upwardly and force the
projecting lug 287 of the jaw 284 over the
shouider at the lawer end of the eurved por-
tion of the cam 290,  The return movement
of the lever 280 is limited by the engage-
ment of the projecting arm 280* theveof
with the upper surface of the carrier 185,
and when this position is reached the lug
will engage the depressed portion 295 of
the cam 290, and thus allow the jaw 284 to
assume an open position, in readiness to en-
gage the free end 277 of the fine wire 155,
when this end portion is carried in a for-
ward dipection by the jaws 233 and 234,
The mechanism in the region of the cam slot
2792 is protected by a guard plate 832 and a
similay guard 338 is mounted over the strip-
ping apparatus. ‘

The operation of the apparatus, which is
deubtless clear from the foregoing descrip-
tion, may be briefly summarized as follows:
The shaft 27 rotates continuously and the
spring blades carried by the arms 42 are
held apart by the action of centrifugal force,
the opening movement of the arms being
limited by the springs 44 and by the en-
gagement of the ends of the arms with the

: collar 54. The operator inserts the end of

the insulated wire 65 between the holding
arims 68 and above the supporting member
80, these arms being normally spread apart
by the action of the spring 76. After the
end of the wire has been brought into en-
gagement with the recess 83* of the stop
member 83, the operator causes the chain 66
to be pulled downwardly, thereby lowering
the lever 60, closing the holding arms 68,
and causing the collar 54 to slide in a for-
ward direction and close the stripping
blades 50 upon the wire 65. The insulation
is thns cut from the wire, and is removed
therefrom when the wire is pulled out from
between the jaws. When the operator re-
leases the chain 66, the parts of the strip-
ping apparatus are automatically returned
to their mormal positions, as illustrated in
Fig. 2, by the action of the spring 61. The
operator then separates the helding jaws
211 and 212, by pulling in a forward direc-
tion on the handle 224, The wire 65 is then
nassed into engagement with the notches 214
of these jaws, with the stripped end portion
thereof projecting cver the projecting part
151 of the wire-holding member 149 and in
regizter with the notehes 1502t theend of the
winding arm 147. - Before placing the insu-
lated wire in this position, the fine wire 155
is looped around the tooth 216, -as illus-

S

trated in Fig. 17. The parts are then in
readiness for the winding operation, which
is begun by manually manipulating the
hand lever 107, in order to actuate the arm
101 and permit the pawl 92 to ride over the
pin 100, so that it will be permitted to pass
into engagement with the teeth of the
vatchet wheel 90, The shaft 87 1s then ro-
tated by the vatchet wheel, and the levers
124 and 125 operate the rack bar 133 to ef-
fect the actuation of the winding spindle 144
through the train of connected gears. As
the winding arm 147 is rotated the trans-
verse end portion 148 thereof and the wire-
holding member 149 ave carried around the
projecting end portion of the wire 65, and
at the same time the carrvier 185 is moved
toward the left, as viewed in Fig. 11, due to
the action of the cam 199, so that the fine
wire 155 is caused to form a closely arranged
helix on the end of the insulated wire.
During this operation the arm 175 is
moved downwardly under the control of the
cam 177, in order to provide slack in the
wire 155, which may be drawn up in readi-
ness for the next succeeding operation of
winding. When the spiral winding of the
end of the insulated wire has been com-
pleted, the rack bar 133 will have reached
the lower limit of its travel, and it is then
permitted to assume a substantially station-
ary position, due to the curvature of the slot
121 in the cam 120. The wire-holding mem-
ber 149 is then separated from the hold-
ing jaws 211 and 212, and the cam 258 then
operates the lever 255 to turn the crank arm
249 and carry the releasing arm 230 in a for-
ward direction. As this arm passes betweer
the wire-holding jaws, the insulated wire is
released by the holding jaws snd is gripped

by the jaws 233 and 234. The insulated wire

is then carried'in a forward direction away
from the winding arm 147, and this oper-
ation serves to pull out the slack which has
previously been provided in the wire 155 by
the action of the arm 171.

After this wire has been drawn out, it is
severed by the action of the cutting blade
9265, which is actuated by the rod 268, and
at the same time the free end 277 of ‘the
wire, which has been wound around the in-
sulated wire, is gripped by the movable jaw
984 at the upper end of the pulling arm 280.
The releasing arm 230 and the pulling arm
are then moved in a downward direction and
simultaneously spread-apart, so that the
free end of the wire is pulled out to elim-
inate the loop which previously passed
around the tooth 216. When the arms 230
and 280 reach the lower limits of their
travel their jaws are separated by the action
of the cams 240 and 290, respectively, and
the insulated wire is then permitted to be
withdrawn, either by gravity or by the ac-
tion of the toggle 314. The arm 230 then
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returns to its forward position, which move-
ment is permitted by the spaced relation of
the end of the winding arm with respect to
the holding jaws 211 and 212. This move-
ment of the arm 230 is not interfered with
by the projecting end of the wire 155, due
to the fact that this end .portion of the
wire has been bent around into a position
parallel with the winding arm by the action
of the bending arm 300. . After the arm 230
has returned to its normal position, the rota-
tion of the arm is continued, and the carrier
185 is moved to the right, as viewed in Fig:
11, until the parts assume the telative posi-
tion siwown in Fig: 17, ready for the winding
operation. o

It wiil be observed that various parts of
the mechanism are capable of adjustment in
order to permit the operation of the mech-
anism upon wires of different sizes, and also
to permit the winding of metallic tips of
various lengths. - After the winding has
been completed by this machine, a hollow
tip is provided, as llustrated in Fig. 22, and
it is then merely necessary to cut off the pro-
jecting end of the wire. If desired, a metal
cap may be fitted over the wire helix and
the whole tip may be dipped in solder. in
order to provide a more Tigid construction.

Although we have shown and described a
certain embodiment of ‘the invention for
purposes of illustration, it will be under-
stood that it may be constructed in various
forms without departing from the scope of
the invention as defined in the appended
claims, ’

We claim: :

1. In apparatus of the class described,
means for holding an insulated wire, means

for holding the end portion of a binding

wire, - means for supplying said binding
wire, and means engaging said binding wire
petween the second named holding means
and said supplying means for winding said
binding wire about said insulated wire.

2. In apparatus of the class described,
means for holding an insulated wire; means
for supplying binding wire, means for

winding said binding wire around said in--

sulated wire, and means erngaging said in-
sulated wire for moving said insulating
wire and thereby drawing out a new supply
of binding wire after each winding opera-

tion in readiness {or a succeeding operation.”

3. In apparatus of the class described,
means engaging a binding wire for spirally
winding a metallic tip on an insulated wire,
and ‘means for ingerting a pull on the end
of said binding wire after said winding op-
eration to tighten the wound wire. =~ .

4. In apparatus of the class described,
means for holding an insulated wire, means
for winding a metallic wire-thereon, means
for moving said holding means longitudi-

nally of said insulated wire during the -

1,592,592

winding operation, and means for releasing
said insulated wire from said holding means
after said winding operation.

5. In “apparatus of the class described,
means for holding an insulated wire, a
winding arm adapted to revolve around the
end of said wire, means carried by said
winding arm for supporting a metallic wire
adapted to be wound on said insulated wire,
means for securing the end of said fine wire
in fixed position with relation to -said in-
sulated wire, and means for moving said
holding means longitudinally of said insu-
lated wire during the rotation of said wind-
ing arm. ,

6. In apparatus of the class described,
means for holding an insulated wire, a
winding arm adapted to revolve around the
end of sald wire, means carried by said
winding arm for supporting a metallic wire
adapted to be wound on said insulated wire,
means for securing the end of said fine wire
n fixed position with relation to said insu-
lated wire, means for moving said holding
means longitudinally of said insulated wire
during the rotation of said winding arm,
and means movable between said winding
arin and said holding means for removing
said insulated wire from said holding means
after said winding operation.

7. In apparatus of the class described,

'means for holding an insulated wire, a

winding arm extending longitudinally from
In proximity to the end of said insulated
wire and having a part adapted to revolve
about said wire, means carried by said wind-
ing arm for supporting a fine wire to be
wound on said insulated wire, a projecting
member movable with said holding means
and adapted to have said fine wire looped
about it, and means for moving said holding
means away from said winding arm dur-
ing the operation of winding.

8. In apparatus of the class deseribed,
means for holding an insulated wire, a wind-
ing arm adapted to revolve about said insu-
lated wive, means carried by said winding
arm for supplying a fine metallic wire to
be wound on said insulated wire, means for
supplying said fine wire to. said winding
arm, means for providing slack in the sup-
ply of said fine wire during the winding
operation, and means operated after the
winding operation for removing said insu-
lated wire from said holding means and
drawing out said slack through said wind-
ing arm.

9. In apparatus of the class described,
means for holding an insulated wire, means
for winding a fine metallic wire around said
insulated wire, a projecting tooth carried by
said holding means, the free end of said fine
wire being adapted to be looped about said
tooth, means for moving said insulated wire
out of engagement with said holding means
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for disconnecting said loops of fine wire
from said tooth after the winding opera-
tion, and means for engaging the free
end of said fine wire and drawi ng out said
loop.

10. In apparatus of the class described,
means for holding an insulated wire, a
winding arm, means cartied by said wind-
ing arm for supporting a binding wire
adapted to be wound on s(ud insulated wire,
means for connecting the free end of said
binding wire in h\ed position with respect
to said wsulated Wu'e, means for cutting off
said binding wire after the winding opera-
tion, and means for drawing out the bind-
ing wire through said wmdmg arm in prep-
aration for the succeeding operation in
winding.

11. In apparatus of the class described,
means for holding an insulated wire, a
winding arm, means for supplying binding
wire from said winding arm, means for ro-
tating said winding arm and simultaneously
;r:clvan(*mg said holding means, means for
moving said insulated wire from said hold-
ing means after the winding operation and
thelebv drawing out said binding wire
through said wmdmor arm, and means for
cumng, the drawn-out portion of said bind-
ing wire.

12. Tn apparatus of the class described,
means  for holding an insulated wire, a
winding arm, means for supplying binding
wire from said winding arm, means for ro-
tating said winding arm and simultaneously
advancing said holdmo means, means for
moving said insulated wire from said hold-
ing means after the winding operation and
thereby drawing out said binding wire
through said Wmdmo arm, means for cut-
ting t‘le drawn-out portlon of said binding
W 11‘e, and means for drawing out the slack
in the portion of said bmdwno wire which
has been wound on said insulated wire.

13. In apparatus of the class described,
means for holding an insulated wire, a
winding arm, means for supplying binding
wire from said winding arm, means for ro-
toting said winding arm and simultaneously

dvmuno szud holamw means, means for
moving sald insulated wire from said hold-
ing means after the winding operation and
theleby drawing out sald b1ndlno wire
through said w mdmo arm, means. tor cub-
ting the drawn-out porhon of said binding
wire, and means for bending the free end ot
said binding wire into a position alongside
of said W'ndin(r arm.

14. In appa watus of the class deseribed, a
pair of holding jaws, means for manually
operating said “holding jaws to permit the
insertion of an. insulated wire therein, a
winding arm, means to.revolve a part of sald
Wmchno arm  about said insulated wire,
means to move said jaws away from said

11

winding arm during its rotation, means mov-
able between said winding arm said
jaws for engaging said insulated wire and
moving it ¢ mnsvexsﬂly to said winding arm,
and means f(n utomatlf“dly o,)mmﬂ salt 1
jaws to veleas ald msamted wire.

15. In appdratus of the class deseribed, a
pa of holding jaws adapted to hold an in-
sulated wire, a winding arm having a part
adapted to revolve about said wire, means
for %uppbmg binding wire through said
winding arm, means for oper ‘tmg said

vinding arm, means for moving said jaws
away from said winding arm during its
rotation, and veleasing means adapted to
engage ¢ enid insulated wire to carry it away
irom mud jaws and thereby draw out a new
supply of said binding wire through smd
winding arm,

16. In apparatus of the class Qegcnbe Loa
pair of holding jaws adapted to hold an in-
sulated wire, a Wlndmg arm having a part
adapted to revolve about said wire, means
for nupp‘ylno binding wire through said
winding arm, means for oppmtmo said
Winding arm, means for moving said jaws
away from said winding arm during its ro-

ol
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tation, releasing means adapted to engage -

sald 1nsul‘1ted wire to carry it away from
said. ] ws and thereby draw out a new sup-
ply of said binding wire through said wind-
ing arm, and means for cutting the drawn-

‘out portxon of said binding wire.

. In apparatus of the class described,
mezms for holding aninsulated wire; a- wind-
ing arm having a part adapted to revolve
about said wire, means for operating said
winding arm, means for supplying bmdmg
wire from said winding arm, means for mov-
ing said holdino means away from said
winding arm during its rotation, a 1elcasmo
arm adapted to move between said windiz ng
arm and said holding means, and jaws car-
ried by said releﬂsmg arm to engage said
insulated wire.

18. In apparatus of the class described,
means for hoiding an insulated wire, a wind-
ing arm aaving a part adapted to revolve
about said wire, meanb for operating. said
winding arm, means for upplylno binding
wire from said winding arm, means for mov-
ing saild holding means away from said
winding arm during its rotation, a veleasing
arm adapted to move between said Wmduw
arm and said holding means, jaws carried b}
said releasing arm to engage said insulated
wire, and meansg for : UtOPluU ally opcrm-
ing said holding means to release said insu-
lated wire.

19. In apparatus of the class described,
means for holding an insulated wire, a rotat-
able winding arm, means for supplying
binding wire from said winding arm, a re-
leasing arm comprising means for engaging
said insulated wire and removing it from
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said holding means after the winding opera-
tion and thereby drawing cut said bmcunO‘
wire from said winding arm, and means ca
ried by said veleasing arm for cutiing ,;zud
binding wire after it "has been drawn out.

20. In apparatus of the -class described,
means for holing an insulated wire, a rotat-
able winding arm, means for Sm)plvmo
binding wire from siid wing Lmo arm, a re-
1easin0 ari comprising means for enga.gmu
said insulated wive and reimoving it from
said holding meuans after the w mdmv opera-
tion and thereby drawing out said bnmlno
wire from said w n\dlng Ay, mesns carried
ng arm for. cvttl 1g said bind-
g wire after it has been drawn out, and a
puHmo arm Lm:\L,nmlo neans \npted to
grip the free end of the V\- 8 Wl‘wh has been
wound on said insulated wire and move
longitudinally ulexeu.“()ul to dmw out the
slack.

91. In apparatus of the class described,
means for holding an mculawl wire, means
for winamg a metallic binding wive thereon,
means for engaging said insu n.e.d wire and
removing it from said b ulmno means after
the W’lndmn operation, and means movable

away from “said last named means tor grip-

ping the free end of the wire which has been
wound and drawing out the siack therein.

29. In apparvatus “of the class deseribed,
means for holding an insulated wire, means
for winding a Lmdmﬂ wire thereon, a tooth
prmecung “from said hold ng means and

adapted to have _\uJ bi mhnﬂ wire looped
aLouL it, means for moving said binding
wire out ot engagement w lt‘x gaic tooth and
releasing s:uo insnlated wire from said hold-
ing means after said winding operation has
Jreen completed, and means “movable away
from said last nfzmel means for 011‘391*1g
the free end of the binding wire. and draw-
ing out the loop which has been formed by
passing it around said tooth. -

23. In apparatus of the. class des fi'bcd

means for winding a binding wir ¢ on an’

msulated wne, means for ﬂ(ﬂdh“‘ sald 1n-
gulated wire after it has been \\ound, and
means n1ov1b1e away - from . said holding
means for drawing oat the slack in the bmJ-
ing wire which h‘ms eon wound.

34, In apparvatus of the class deseribed,
means for holding an insulated wire, & wind-
ing arm adapted to revolve about sald in-

sulated \\116 means for supnlvmn binding

wire, a releasing AT 1 vable hansvubek‘
to said insulated ire, jaws carried. by said
releasing arm to engage said insulated wire
and meve it away ﬁom said holmnv means
thereby dmwino out said binding wire from
said supply means, and means mole“ with
and away from said releasing arm for grip-
ping the end of said binding wire and draw-
mg out slack in the portion \VhiCh has been
wound.

1,502,592

95. In apparatus of the class deseribed,

means for holding an insulated wire, a wind-
ing arm adapted to revolve about smd insu-
lated wire, means for supplying binding wire
a 1‘eleqsing arm movable transversely to smd
insulated wire, jaws carried by said veleas-

ing arm to engage said insu lated wire and
move it away from sald holding means there-
by drawing out said binding wire from said
supply means, a pulling arm movable with
said releasing arm, and jaws carried by said
pulling arm o engage the free end of said
binding wire and pull out the slack in the
portion which has been wound while said
insulated wire 1s carried by said releasing
ari.

26, In apparatus of the class described,
means for  holding an insulated wire, a
winding arm adapted to revolve about said
insulated wire, means for supplying bind-
ing wire, a releasing arm movable trans-
versely to said 1113111111;\,(:. wire, jaws carried
by said releasing arm to engage said insu-
Iated wire and move it away from said hold-
ing means thereby drawing out said binding
wire from said supply means, a pulling arm
movable with said releasing arm, jaws car-
ried by said pulling arm to engage the free
end of said binding wire and pull out the
glack in the portion which has been wound
while said insulated wire is carried by said
releasing arm, and means carried by said re-
leasing arm iror cutting the portion of bind-
ing wire which has been drawn out from

said supply means.

27. In apparatus of the class described,

wmeans. for holding an insulated wire,
o winding arm adapted to revolve about

said insulated - wire, means for supplying
binding wire, a releasing arm ‘movable
transversely to said insulated wire, jaws
carried by said releasing arm to engage
said insulated “wire ‘and move it away
from said holding means thereby drawing
out said b;ndmg wire from said supply
means, a pulling arm movable with said
releasing arm, ]'ams carried by said pulling
arm to engage the free end of said binding
wire and pul out the slack in the portion

~which has been wound while sald insulated

wire is carried by said releasing arm, means
carried by S.ud releasing arm for cufting the
portion of binding wire which has Deen
drawn out from said supply means, means
for returning said releasing arm to its nor-
mal position, and nieans for retwrning said
pulling arm to its normal- position.

28. In apparatus of the class described,
a driving shaft, means actuated by said driv-
ing shait for stripping the insulation from
the end of an insulated wire, a ratchet wheel
driven by said driving shaft, an intermedi-
até shaft, a dxi 'ing arm mounted on said
intermediste shaft, a pawl carried by said
driving arm and adapted to engage said
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ratchet wheel, and means for automatically for connecting said shafts, means for break-

disengaging said pawl after one rotation
of said driving aim. '

© 99, In apparatus of the class deseribed,
a driving shaft, means actuated by said driv-
ing shaft for stripping the insulation from
the end of an insulated wire, a ratchet wheel
driven by said driving shaft, an intermedi-
ate shaft, a driving arm mounted on said in-
termediate shaft, a pawl carried by said
driving arm and adapted to éngage said
ratchet wheel, means for automatically dis-
engaging said pawl after one rotation of
said driving arm, and means for manually
operating said disengaging means to permit
the continued actuation of said driving arm
by said ratchet wheel.

30. In apparatus of the class described,
a driving shaft, means actuated by said driv-
ing shaft for stripping the insulation from
the end of an insulated wire, a ratchet wheel
driven by said driving shaft, an intermedi-
ate shaft, a driving arm mounted on said
intermediate shaft, a pawl carried by said
driving arm and adapted to engage said
ratchet wheel, means for automatically dis-
engaging said pawl after one rotation of
sald driving arm, means for manually op-
erating said disengaging means to permit the
continued actuation of said driving arm by
said ratchet wheel, and means actuated by
said intermediate shaft for winding a me-
tallic tip on the end of said insulated wire.

31. In apparatus of the class described, a
driving shaft, a ratchet wheel actuated by
said driving shaft, an intermediate shaft, a
driving arm connected to said intermediate
shaft, a pawl mounted on said driving arm
and adapted to engage said ratchet wheel,
means for automatically disconnecting said
pawl and said ratchet wheel after a prede-
termined rotation of said intermediate shaft,
means for holding an insulated wire, means
for winding a binding wire thereon, and
means operated by said intermediate shaft
for actuating said holding means and said
winding means.

32. In apparatus of the class described, a
driving shaft, a ratchet wheel actuated by
said driving shaft, an intermediate shaft, a
driving arm connected to said intermediate
shaft, & pawl mounted on said driving arm
and adapted to engage said ratchet wheel,
means for automatically disconnecting said
pawl and said ratchet. wheel after a pre-
determined rotation of said intermediate
shaft, means for holding an insulated wire,
means for winding a binding wire thereon,
means for moving said -holding means
away from said winding means, and means
actuated by said intermediate shaft for op-
erating said moving means and said wind-
ing means. ‘

33, In apparatus of the class described, a
driving shatt, an intermediate shaft, means

ing said connection after a predetermined
rotation of said intertnediate shaft, n'sliding
carrier, means actiated by said intermediate
shiaft for moving said cdrrier, holding means
supported by said cafrier for holding an
insulated  wire, and votatable winding
means mowited independeritly of said ear-
rier and operated by said intermediate shaft
for winding a binding wire on said in-
stlated wire duririg the movement of said
garrier. V

84. In apparatus of the cliss described, a.

driving shaft, aii intermediate shaft, meuns
for connecting said shafts, means for break-
ing said connection after a predeterinined
rotation of said intermediate shaft, a sliding
carrier, means actiated by said interme-
diate shaft for moving said carrier, holding

meang supported by said carrier for holding s

an insulated wire, rotatable winding means
mounted independently of said carrier and
operated by said intermediate shaft for
winding a binding wire on said insulated
wire during the movement of said carrier,
and means mounted on said carrier and
movable across the axis of rotation of said
winding means for engaging said insulated
wire and moving it away from said holding
means.

85. In apparatus of the class described,
a driving shaft, an intermediate shaft,
means for connecting said shafts, means for
breaking said connection after a predeter-
mined rotation of said intermediate shaft,
a- sliding carrier, means actuated by said
intermediate shaft for moving said carrier,
Lolding means supported by said carrier
for holding an insulated wire, rotatable
winding means mounted independently of
said earrier and operated by said interme-
diate shaft for winding a binding wire on
said insulated wire during the movement of
said carrier, means mounted on said carrier
and movable across the axis of rotation of
said winding means for engaging said 1n-
sulated wire and moving it away from said
holding means, and means mounted on said
carrier and movable simultaneously  with
said last named .means for engaging the
free end of the binding wire and drawing
out the slack in the portion which has been
wound. :

86. In apparatus of the class described,
a driving shaft, an - intermediate shaft,
means for connecting said shafts; means for
breaking said connection after a predeter-
mined rotation of said intermediate shaft,
a sliding carrier, means actuated by said
intermeciate shaft for moving said carrier,
holding means supported by said carrier
for holding an insulated wire, rotatable
winding means mounted independently of
said carrier and operated by said intsrme-
diate shaft for winding 2 binding wive on
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said insulated wire during the movement
of said carrier, means mot unted on said car-
rier and mov'lble across the axis of rotation
of said winding means for engaging said
insulated wire and moving it  away from
said holding means, and means actuated by
said intermediate shaft for operating said

‘hst named means.

37. In apparatus of the class described, a
driving shaft, an intermediate shaft, means
for connecting said shafts, means for break-
ing said. connection after a predetermined
rotation of said intermediate shaft, a slid-
ing carrier, means actuated by said interme-
dnte shaft for moving said carrier. hold-
ing means supported b) said carrier for
holding an insulated wire, rotatable winding

1,592,593

means mounted independently of said car-
rier and operated by said intermediate shaft
for winding a binding wire on said insu-
lated wire durlnfr the movement of said
carrier, means mounted on said carrier and
movable across the axis of rotation of said
winding means for engaging said insulated
wire and moving it away - from said holding
means, cutting means movable with said
last- named means, and a cam mounted on
said carrier - for controlling the operation
of said cutting means.

In testlmony whereof, we have subscribed
our names. :

CARL E. ANDERSON.
GUST A. FREEVOL.
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