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This invention relates to improvements in 
machines for forming metallic tips. On elec 
tric wires, and the like, and its purpose is to 
provide apparatus for automatically effect 
ing the operations of stripping 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 object of the invention is 

to provide improved apparatus for effecting 
automatically 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 object is to 
provide improved apparatus for stripping 
the end of the wire of its insulation. Still 
another feature is the provision of mecha 
nism adapted to effect the operations of 
holding the insulated wire, winding a me 
tallic tip of fine binding wire thereon, re 
leasing the insulated wire from the holding 
in eans, cutting the fine binding wire after 
the winding operation has been completed, 
drawing out the free end of the binding 
wire in Older to eliminate all slack in the 
part of the wire which has been wound, and 
returning all parts of the apparatus auto 
imatically to their initial positions for re 
winding another insulated wire. Other ob 
i.ects relate to various features of construc 
tion and arrangement, which will appear 
more fully hereinafter. 
The nature of the invention will be un 

derstood rein the following specification, 
taken in connection with the accompanying 
drawings, in which one embodiment is illus 
trated. 

In the drawings 
Figure I shows a top plan view of the 

apparatus embodying the present invention: 
Fig. 2 shows a transverse sectional view 

on the line 2-2 of Fig. 1, illustrating the 
stripping apparatus in elevation: 

Fig. 3 shows an enlarged sectional view, 
similar to Fig. 2, illustrating the positions 
of the parts when they are in position to 
grip and strip an insulated wire; 

Fig. 4 shows a vertical section on the line 
4-4 of Fig. 3, looking in the direction of 
the arrows: 

Fig. 5 shows a vertical section on the line 
5-5 of Fig. 3, looking in the direction of 
the arrows: 

Fig. 6 is a detail view, on the line 6-6 
of Fig. 3, showing an end elevation of the 
holdei's fol' the stripping blades; 

Fig. 7 shows a vertical section, taken on 
the line 7-7 of Fig. 3; 

Fig. S is a detail vertical section on the 
line S-S of Fig. 6, showing the method of 
Inounting the stripping blades in the hold 
CS 

Fig. 9 shows a detail sectional view on the 
line 9-9 Of Fig. 1, looking in the direction 
of the arrows: 
Fig. 10 shows a detail sectional view on 

the line 10-10 of Fig. 1, looking in the di 
rection of the arrows: 

Fig. 11 shows a longitudinal sectional 
View on the line 11-11 of Fig. 1, illustrat 
ing a side elevation of the major portion of 
the winding apparatus: 

55 
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Fig. 12 shows a transverse sectional view 
On the line 12-12 of Fig. 1, looking in the 
direction of the arrows; 

Fig. 13 shows a transverse sectional view 
on the line 13-13 of Fig. 1, looking in the 
direction of the arrows; 

Fig. 14 shows a transverse sectional view 
on the line 14-14 of Fig. 1, looking in the 
direction of the arrows; 

Fig. 15 shows a transverse sectional view 
on the line 15-15 of Fig. 1, looking in the 
direction of the arrows: 

Fig. 16 shows a transverse sectional view 
on the line 16-16 of Fig. 1, looking in the 
direction of the arrows: 

Fig. 17 shows a perspective view of the 
parts which enter directly into the holding 
and winding operations illustrating the po 
sition of the end of the fine wire in the 
apparatus and the relative positions of ad 
iacent parts when they are in position to 
begin winding operations and just before 
the insulated wire is placed in position to 
be wound: 

Fig. 8 shows a perspective view of the 
parts illustrated in Fig. 17 in the relative 
positions which they occupy in a succeed 
ing stage of the operation immediately after 
the end of the insulated wire has been spi 
rally would by the fine wire; 

Fig. 19 shows a perspective view, similar 
to those of Figs. If aid 18, illustrating the 
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at its opposite 

same parts and other associated 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 
been stripped from the end thereof; and 

Fig. 22 shows a similar perspective view 
of the end of the insulated wire after it has 
been spirally wound by the apparatus of this 
invention to form a metallic tip. 
The apparatus, as illustrated 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 screw's 32. This casing has a shaft 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 3, either directly or 
through the Worm 35 and Worm wheel 34. 
The stripping mechanisin is actuated di 

rectly by the shaft 37, which projects from 
the casing 31 at the end opposite the pulley 
3S. This part of the shaft has a transversely 
extending block 40 rigidly secured thereon, 
and this block is provided with notches 4i. 

ends adapted to receive the 
arms 42, which are pivoted thereon by means 
of pins 43. The longer ends of these arims 
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, beyond the 
springs 44, are rigidly connected to trans 
versely extending holding plates 48, which 
are pi'ovided 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 
plates 51, which are secured to the members 
AS, by means of screw's 52. The meeting 
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ends of the holding plates and the clamping 
plates are provided with notches t8 and 51, 
respectively, into which the cutting blades 
50 project; and, when the insulated wire is 
inserted in position to register with these 
notches, the cutting blades are adapted to 
rotate with the shaft 37, and thus sever the 
insulation from the metallic wire. When 
the shaft is rotating, the centrifugal force 
created by its rotation operates normally to 
separate the holding members 48 against the 
tension of the springs 44, so that the arms 
42 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 can 
face 54 formed on the end thereof to coact, 
with the extremities of the arms opposite the 
cutting blades, 
vided with transversely projecting pins 55, 
which are adapted to engage slots 56 formed 
in the U-shaped arms of a lever 5. This 
lever is pivoted at 58 on a supporting post, 
59 carried by the base plate 30, and it is 
actuated by a transversely extending lever 
alm 60, which may be secured thereto or 
formed integrally there with. The double 
armed lever 57 is normally held in the posi 
tion illustrated in Fig. 2 by means of the 
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 coil 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 3, 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 Fig. 4. 
These arms are pivotally mounted on screws 
69, which are carried by an upwardly ex 
tending plate or frame member 70 secured 
to the base 30 by means of screws 71. 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 30 and 
in the lower flange 70° of the supporting 
plate, being held in adjusted position by 
means of lock nuts 74. 

The sliding collar is pro 
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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 supported 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 insulated wire 
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 thereof 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. By 
adjusting the position of the stop member 
it is possible to regulate the length of insu 
lation 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 g 
from the wire and it is pulled off the Wre 
when the operator holds the body portion 

gradually sever the insulation 

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 
heleinafter described. 
The shaft 33, which is journalled in bear 

ings cai'ried by the casing 31, has a pinion 
35 secured to the projecting end thereof, and 
this pinion is adapted to drive a gear 86, 
rotatably mounted upon an intermediate 
shaft, 87, which extends longitudinally of 
the apparatus and is journal led in bearings 
88 carried by the base plate 30. A ratchet 
wheel 90 is secured to the gear 86 by means 
O S 91, aid a driving connection is 
adapted to be formed between the gear 86 
and the shaft, 87 through a pawl 92, which 
is pivoted at 93 on a driving arm 94 rigidly 
secured to the shaft 8. A coil spring 95 is 
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 diiven by the gear 86 and the driving 
pinion 85. 
A collar 98 is sectired to the end of the 

shaft 8, and a coil spring 99 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 
caim 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 
from an arresting air)} or lever foi. This 
lever is pivotally mounted on the shaft, 87, 
between the arm 94 and the adjacent bear 
ing 88, and it is provided with a lower de 
pending an 101, which is pivotally con 
nected at 102 to a crank rod 103. This con 
necting rod is actuated by the crank arm 
104. which is secured to a shaft 105 jour 
halled in a bearing bracket 106, carried by 
the base plate 30. 
hand ever i0, is Secured to the end of the 
shaft 105 opposite the cra ink arm, and this 
hand lever has a downwardly extending 

3 

An upwardly extending 
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projection 107, as illustrated in Fig. 12, 
which is adapted to engage the base 30 and 
limit the downward swinging of the lever 
under the influence of a coiled spring 108, 
which is mounted on the shaft 105, with its 
extremities engaging the base plate of lever 
10, in the manner illustrated in Fig. 1. 
This spring tends to cause the lever to oc 
cupy the normal position illustrated in Fig. 
12, and this corresponds to the position of 
the arresting lever 101, illustrated in Fig. 2. 
The position occupied by the arresting lever, 
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secured to the countershaft adjacent the pin 
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gage the transve 

or the limit of movement thereof, is deter 
lined by an adjusting screw 110, which 
threadedly engages a bracket 111, secured 
to the base plate 30 by means of screws 112. 
This adjusting screw is secured in position 
by a lock nut 113, and it has a coiled spring 
14 mounted thereon, between the bracket 

111 and the lower end of the lever 101. 
After the driving alm 84 has completed 

one revolution with the pawl 92 engaging 
the teeth of the ratchet wheel 90, the pawl 
automatically rides up over the pin 100 and 
remains stationary, supported by this pin, 
while the gear and ratchet, wheel continue 
to rotate. When the operator wishes to set, 
the longitudinal shaft 87 in operation, the 
hand ever 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 influence of the spring 95. The 
operator then releases the hand lever, which 
returns to its normal position under the 
influence of the spring 10S. 
The principal parts of the winding mecha 

hism are actuated through a cam 120, which 
is fixed on the longitudinal shaft St. This 
cann is of the form illustrated particularly 
in Fig. 14, being provided on its lateral side 
with an annular groove 121, of irregular 
curvature, which is adapted to be engaged 
by a roller 22, mounted on a pin 123 car'- 
ried by the intermediate lever 124. This in 
termediate lever is mounted adjacent an ac 
tuating 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 flange 124, which is 
adapted to be engaged on its opposite sides 
by springs 128 seated on the ends of adjust 
ing screws 29. These adjusting screws en 

ise ears or flanges 130 which 
are formed on the actuating lever 125, and 
are held in adjusted position by means of 
lock nuts 131. The springs provide a re 
silient connection between the intermediate 
lever and the actuating lever, and the screws 
129 serve as stops to limit the relative move 
ment of the two levers. The actuating lever 
carries a rack bar 133 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 bearing 136, formed 
in a vertical frame 137, which is secured to 
the base 30. A relatively large gear 13S is 

ion 134, and this gear is adapted to drive a 
pinion 139, journalled 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 pinion 142, 
which is fixed on the winding spindle 144. 
This winding spindle is journalled in an 
elongated bearing 145, which extends laters 
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ally from the frame 137, and the end there 
of opposite the pinion 142 carries the fixed 
hub 146 of the winding arm or finger 147, 
which extends longitudinally therefrom, 
terminating in a transversely bent portion 
48. 
A gliding member 149 is secured to the 

part, 148, and both of these nenbers are 
provided with alining curved notches 150, 
iocated in alienent with the axis of the 
winding spindle aid adapted to travel 
around the end of the insulated wire dur 
ing the process of winding. The guiding 
emier 149 has a curved hook 51 which 

extends outwardly from the lower part 
thereof, as viewed in Figs. 7, 18, and 19. 
The fine binding wire 153, by which the 
net allic tip is for red on the insulated wire, 
is brought out through an aperture 156, 
which is formed in the guiding member 149 
at the bottom of the recess 50. The wire 
155 is led to the aperture 156 through the 
guiding ember from the back of the wind 
ing ?inger 14, where it passes through a 
guide 157 carried by the winding arm. The 
wire is led to the guide through an aperture 
15S which is toined in the winding arm, as 
illustrated in Fig. 11, and the wire is led to 
the aperture 158 through an axial opening 
130 which extends longitudinally through 
the winding spindle 144. From the outer 
end of the winding spindle the wire 155 ex 
tends longitudinally, and the supply there 
of is wound on a spool 162, which is mount 
ed on a shaft 163, carried by a bracket 164. 
secured to and extending longitudinally 
from the base plate 30. A detachable collar 
164 is secured to the end of the shaft, 163, 
to permit the spool of wire to be replaced by 
a new supply. 
The rotation of the spool 162 is 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 alm 167, which 
is pivoted at 168 on the bracket 164, as 
shown at Fig. 10. An adjusting screw 169 
threadedly engages the projecting end of 
the arm 6 and coacts with the blacket, 
to permit regulation of the pressure of the 
Spring on the drum of the spool. The wire 
155 is supported between the spool 162 and 
the spindie 144 by a guide member 170, 
which is secured to the bracket 164. 

During each winding operation of the 
spindle 144 and the winding arm 147, the 
wire 155, in the region between the winding 
spindle and the guide 170, is pulled down 
wardly by means of an arm 171, which is 
provided with an aperture 172, through 
which the Wire passes. i.his aim is carried 
by a lever 173, which is pivoted at 174 on 
a bracket it 5 sectired to the base 30. A trans 
verse pin 176 projects from the lever 173 
and coacts with a cam 177, secured on the 
longitudinal shaft, 87. This pin is mains 
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tained in contact with the can by means of 
a coiled spiring i73, which is connected to 
two screws 179 and 180 carried by the 
bracket 175 and the lever 173, respectively. 

'm illustrated par The city in 177 is of the 
ticularly in Fig. 16, being provided with 
a recess it on one side thereof. When the 
recess reaches the proper position, it per 
mits the lever arm 173 to move downwardly 
under the influence of the spring ITS, there 
by causing the alia Ji 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 17 of the can when the lever 
is in its lower position. After continued 
rotation of the can, the lever is elevated to 
the position shown in Fig. 16, thereby creat 
ing a slack in the wire 155, 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 mechanism mounted. On a sliding plate 
or carrier 185. This carrier has depend: 
ing ears or flanges 186, which are slidably 
mounted on a pair 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. 

\vard the right, as viewed in Figs. 10 and 
11. The carrier is moved periodically to 
Ward the left and against the compression 
of the springs 189 by means of a lever arm 
190, which is pivoted at 191 on a flange 192, 
carried by the frame 137. This lever arm 
is pi'ovided at One end with a longitudinal 
slot 193, which is engaged by a headless 
screw 194 secured to the carrier. This screw 
extends through a slot 195 in the carrier, and 
is engaged above and below the carrier by 
tvasher's 198 and nuts 197, so that the guid 
ing screw 194 can be adjusted transversely 
of the plate to regulate the travel of the car 
lier with a predetermined angular movement 
of the lever 190. The end of the lever op 
posite the glot. 193 is provided with an up 
Wardly projecting lug 198, adapted to coact 
with the curved end face of a 'cam 199 mount 
ed on the shaft 135. This shaft, as previ 
ously described, is journalled in a bearing 
carried by the frame 137, and is also sup 
ported by a bearing formed in a vertical 
plate:200 secured to the ends of integral arms 
201 which extend longitudinally from the 
frame. 3... . 
The cann 199 is secured to the shaft be 

tween the frame 137 and the plate 200, and 
its angular position on the shaft may be 
regulated by a set screw 202. The end of the 
shaft 135, which projects beyond the plate 

30. Coil 
springs 189 are mounted between the bracket 
and the adjacent ears. 186, and these springs 
te}}d normally to move the carrier 185 to 

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 
engage lugs 208 carried by the plate 200. 
These 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 the 
shaft 135. 

O 

The movable carrier 185, which is actuated 
in the manner heretofore described, supports 
a vertically extending fixed post 210, 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 
214, which are adapted to aline with the 
notches 150 in the end of the winding arm 
14, and also with the axis of the winding. 
Spindle 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 a forwardly 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 Fig. 17, and at this stage 
of the Operation the guiding member 149, 
carried at the end of the winding arm, is 
adapted to lie in close contact with the later 
all sides of the jaws 211 and 212. The lower 
jaw 212 is provided with a rearwardly ex 
tending arm 218, and it is pivoted on the 
post 210 by means of a pin or screw 219. A 
coil spring. 220 is attached to a screw 221, 
ca'ried by the post 210, and the upper end ot 
the spring is connected to the arm 218 at 222, 
so that the lower jaw. 212 is normally held 
in closed position, as shown in Fig. 12. 
A handle 224 extends upwardly from the 

alm 218, so that the jaws can be opened to 
permit the insertion of the insulated wire 65 
between them in the manner illustrated in 
Fig. 18. It will be understood that the in 
sulated wire 65, which initially has the ap 
pearance illustrated in Fig. 20, is first 
stripped at its end by the mechanism here 
tofore described, so that the end thereof then 
has the appearance illustrated at 65 in Fig. 
21. This projecting end 65, having the in 
sulation stripped therefronn, is 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. 17, 
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 225 on the end of 
the wire, as shown particularly in Figs. IS, 
19, and 22, where the spiral winding is shown 
in the different stages of completion. 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 it by the rotation of 
the winding arm 147. 

After the fine binding wire 155 has been 
spirally wound around the insulated wire at 
the end of the part which has been stripped, 
it is automatically released from the jaws 
211 and 212 by means of certain mechanism 
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illustrated particularly in Figs. 13 and 15, 
where it is shown in the two different stages 
of its movement. This mechanism conn 
prises a releasing 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 
aim at 236, and this jaw is normally held 
in its open position by neans of a wire spring 
237, which is keyed around a pin 238 pro 
jecting laterally from the extremity of the 
arm 234, 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 
cah, 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 
of 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 its normal position, as illustrated 
in Fig. 13. - 
The releasing arm 230 is actuated to move 

toward the left, as viewed in Fig. 13, by 
lileans 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 is pivoted on a bracket 
256, carried by the base 30, and it carries a 
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pivoted roller 257 which is adapted to co 
act with a caim 258 secured on the longitudi 
nal shaft 87. When the projecting part 258 
of this cam connes in contact with the roller 
257, the crank arm 249 is moved toward the 
right, as viewed in Fig. 12, thereby rocking 
the releasing alm 230 to the left, as viewed 
in Fig. 18. The roller is maintained in con 
tact with the caim 258 by means of a coil 
spring 259, which is connected to the lever 
255 and to a screw 260 carried by the base 
plate. 
As the releasing arm 230 reaches a posi 

tion wherein 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 lineans of a can 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 233 and 234 the jaw arm 
218 rides up on the projection 262 of the 
calm, thus opening the novable jaw 212 and 
permitting the insulated wire 65 to be car 
Fied 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 is cut off by means of a knife 265, 
which is pivoted at 266 on the front face of 
the releasing alm 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 effected by means of an oper 
ating ai'in 268, which is pivotally connected 
to the lower end of the knife, as shown at 
270. This ai'in is provided with an offset 
portion 271, adapted to travel in a cam slot 
272, formed in the curved plate 273, which is 
Secured to the carrier 185 by means of 
Sciews 274. The other end of the actuating 
arh- 268 extends beneath the curved plate, 
and is provided with a cylindrical extrem 
ity 25, adapted to form a sliding engage 
nent with the upper end of the crank arm 
249. The actuating arm is thus moved by 
the releasing arm 230 and the crank arm, and 
is guided by the can slot 272. At a suitable 
point in its travel this cam slot guides the 
actuating rod toward the right, as viewed 
in Fig. 11, thereby causing the wire-cutting 
blade 265 to engage the notch 267 and sever 
the wire. 

After the fine wire 155 has been severed 
from the Supply wire which leads from the 
winding 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 27 of the fine wire which has been 
wound around the end of the insulated wire. 
This free end was initially looped around 
the tooth 216 of the holding jaw 211, as il 
lustrated in Fig. 17, and, after the spiral 
winding 225 has been formed, this loop still 
renains around the tooth, as illustrated in 
Fig. 18. It is then necessary to seize the 
free end of this wire, which lies within the 
spiral 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 slidably 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 backets 232 in which the 
shaft is journalled, and serves normally to 
force the sleeve and wire-pulling arm 280 
toward the left, as viewed in Fig. 11. 
The tipper curved extrenity of the wire 

pulling arm is provided with a longitudinal 
notch or recess 283, which is adapted to be 
engaged by a holding arm or jaw 2S4, piv 
oted at 285 on the side of the all 280. The 
spring 286 is mounted on the pivot pin 285, 
and engages a transverse lug 287 on the pro 
jecting end of the holding alm 284, so that 
the tipper jaw of this holding arm is nor 
inally held in its open position. The iaws 
of the wire-pulling arm are controlled by a 
guiding carn 290, which is secured by a 
screw 291 to one 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 2S0 is provided with a 
projection 292, which is adapted to coact with 
the can 290 and cause a movement of said 
arm longitudinally of the shaft, 231, as the 
arm is moved in a forward direction. The 
pulling arm is moved in a forward and down 
Ward direction by the shaft, 231 by means of 
a l'od 294, which projects laterally from the 
releasing arm 230. The lug 287, which is 
formed on the end of the pivoted jaw or 
arin 284, is adapted to coact with the upper 
surface of the can 290, and when this en 
gagement first begins the projection 287 is 
adapted to ride in a depressed portion 295 of 
the cann. When the cutting blade 265 is 
actuated by the rod 268 to sever the wire, as 
illustrated in Fig. 19, the projecting lug 
287 of the jaw 284 rides up on the curved 
Surface 296 of the can 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 is still gripped firmly by 
the jaws 233 and 234 of the releasing arm, 
since the projecting pin 238 of the jaw 234 
continues to ride upon the upper curved 
surface 261 of the calm 240, but the arm. 280 
has a simultaneous longitudinal movement, 
due to the action of the cam 290, and thus 
causes the loose end 27 of the fine wire, at 
155, to be drawn longitudinally of the insu 
lated wire, thereby eliminating or drawing 
out the Small loop 298, which previously oc 
cupied a position around the tooth 216 dur 
ing the process of winding. 

Duiling the movement of the arms 230 and 
280, and after these arms have moved to a 
sufficient extent to effect 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, 
between the aperture 156 and the end of the 
winding airlin and the point where the wire 
has been cut by the knife 265, is bent around 
towards the right, as viewed in Fig. 11, until 
it Occupies a position substantially parallel 
to the winding arm 1:47. This operation is 
effected by means of a bending arm 300, 
which is pivotally mounted at 801 upon the 
upper end of the post 210. This arm car 
lies a dependil)g hook 302, which extends 
downwardly and is adapted to sweep around 
the ends of the jaws 211 and 212, and around 
the end of the projection 51 of the wind 
ing alm until the free end of the wire i55 
occupies a posi ion parallel to the ar: 147. 
The artin 300 then returns to the normal po 
sition illustrated in Fig. 17, and is actuated 
by a connecting rod 303, which is pivotally 
connected to a projection 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 supported, and it carries a 
transversely projecting roller 306, adapted 
to coact with a cann. 30 mounted on the 
shaft 8. This can normally causes the 
bending arm 300 to occupy its normal po 
sition. When the projection 307 engages the 
roller 306, the beading arh is noved around 
its pivot to engage the projecting end of the 
wire 155. The roller is maintained in con 
tact with the can 307 by means of a spring 
30S, which is connected to the lever and to a 
screw 309 projecting upwardly from the 
base. - 

While the bending arm is performing its 
function, the arms.230 and 280 continue 
their downward movement until the project 
ing pin 238, carried by the jaw 234, passes 
out of engagement with the curved surface 
261 of the calm 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 237, and at the same 
time the holding jaw 284 of the pulling arm 
is opened by the spring 286, due to the en 
gagement of the lug 287 with the lower re 
cessed portion 312 of the cam 290. The in 
sulated wire 65, provided with its spirally 
wound tip, and the projecting end of the 
wire which has been drawn out by the pill 
ing arm are thus automatically released by 
the jaws which have been holding thers, and 
they are free to drop therefronn. The re 
moval of the wire 65 from the jaws is en 
sured by means of a toggle member 314, 
which is pivoted at 315 on an arm 316 ex 
tending upwardly from the base 30. This 
toggle member has a curved face 317, which 
normally occupies 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 31S 
thereof. The toggle member then returns 
by gravity to its normal position, with the 

being limited by a lug 319, which projects 
over the outer face of the arm 316. When 
the wire 65 has been released by the jaws 
211 and 212 and the jaws 233 and 234, the 
arm 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 not already dropped by 
gravity. - - - 

As the arm 230 continues its return move 
ment the cutting blade 265 is again opened 
by the engagement of the actuating rod 268 
with the cam slot 22, so that the projecting 
end of the cutting blade is adapted to pass 
beyond the inturned end 148 of the winding 
arm 147 as the releasing arm 230 passes be 
tween the end of the winding arm and the 
holding jaws 211 and 212. During the time 4-1-4 a 

that the releasing arm is performing its for 
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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 permits the lever 
125 and the rack bar 133 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 arn 230 has re 

turned to a position rearwardly of the wind 
ing ai'im, the rack bar 133 begins its upper 
Jmovement, 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 carrier is continued by the cam until the 
wire-holding member 149, at the end of the 
winding arm, occupies a position substan 
tially in contact with the side faces of the 
holding jaws 211 and 212. During this 
ovement of the carrier 185 the arms 230 

and 280 remain substantially stationary, ex 
cept for their bodily movement with the 
Cae. 

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 
all 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 shaft 87, through the en 
gagement of the pawl 92 with the ratchet 
wheel 90, will also have completed one revo 
lution, so that the recess 92 in the pawl 
will again engage the pin 100 carried by the 
arm 101, thereby releasing the pawl from 
the latchet wheel and arresting 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 then 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 described, continued until the wind 
iing operation is completed. At some point 
during the winding operation, and before 
the insulated wire has been carried in its 
forward movement by the arm 230, the pull 
ing alm 280 is returned to its upper posi 
tion by means of a rod 320 which extends 
longitudinally from a culved lever 321, 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 3:25, and attached at the other end to the 
upper end of the lever arm 326. This lever 
alm is pivoted 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 
829 adapted to coact with a cam 330, fixed 
On the shaft 87. This lever 321 normally 
a SSunes, by gravity, the pasition illustrated 
in Fig. 14, but during the winding opera 
tion the projecting portion of the cam en 
gages the 'oller 329 and causes the rod 320 
to push the arm 280 upwardly and force the 
projecting lug 287 of the jaw 284 over the 
shouidel' at the lower end of the curved por 
tion of the calm 290. The return movement 
of the lever 280 is limited by the engage 
ment of the projecting arm 280 thereof 
With the upper surface of the carrier 185, 
and when this position is reached the lug 
will engage the depressed portion 295 of 
the cana 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 direction by the jaws 233 and 234. 
The mechanism in the region of the cam slot 
272 is protected by a guard plate 332 and a 
similal' guard 333 is mounted over the strip 
ping apparatus. - 
The operation of the apparatus, which is 

doubtless 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 
alms 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. 
alid causing the collar 54 to slide in a for 
ward direction and close the stripping 
blades 50 upon the wire 65. The insulation 
is this cut from the Wile, 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 normal positions, as illustrated in 
Fig. 2, by the action of the spring 61. The 
operator then separates the holding jaws 
211 and 212, by pulling in a forward direc 
tion on the handle 224. The wire 65 is then 
passed into engagement with the notches 214 
of these jaws, with the stripped end portion 
thereof projecting over the projecting part 
151 of the wire-holding member 149 and in 

er with the notches 150 at the end of the 
wilding arm 147. Before placing the insu 
lated wire in this position, the fine wire 155 
is looped around the tooth 216, as illus 

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 
'atchet wheel 90. The shaft S7 is then ro 
tated by the 'atchet 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 are carried around the 
projecting end portion of the wire 65, and 
at the same time the carrier 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 
calm 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 
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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 between 
the wire-holding jaws, the insulated wire is 
released by the holding jaws and 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 
265, 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 
284 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 splead 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 polition of the 
wire has been bent around into a position 
parallel with the winding alim 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 
1S5 is moved to the right, as viewed in Fig. 
11, until the parts assume the relative posi 
tion shown in Fig. 17, ready for the winding 
operation. - 

It will be observed that various parts of 
the mechanism ale 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 illustrated in Fig. 22, and 
it is then merely necessary to cut of 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 rigid construction. 
Although we have shown and described : 

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 
between the second named holding means 
and said supplying ineans 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 engaging 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 for a succeeding operation. 

8. In apparatus of the class described, 
means engaging a binding wire for spirally 
Winding a metallic tip on an insulated wire, 
and means for inserting 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, 
lineans 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 
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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 alm 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 alm. 

6. 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 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 
arm and said holding ineans 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 inoyable with said holding means 
and adapted to have said fine wire looped 
about it, and means for moving said holding 
means a Way from said winding arm dur 
ing the operation of winding. 

8. In apparatus of the class described, 
means for holding an insulated wire, a wind 
ing ai'im adapted to revolve about said insu 
lated wire, means carried by said winding 
arin for supplying a fine metallic wire to 
be wound on said insulated wire, means for 
supplying Said fine wire to said winding 
an, neals for providing slack in the sup 
ply of said fine wire during the winding 
operation, and means operated after the 
yvinding. Operation for removing said insu 
lated Wire from said holding means and 
drawing out said slack through said wind 
ling arm. 

9. In apparatus of the class described, 
lileans for holding an insulated wire, means 
fol' winding a fine Inletallie 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 drawing out said 
loop. 

10. In apparatus of the class described, 
means for holding an insulated wire, a 
winding arm, means carried by said wind 
ing arm for supporting a binding Wile 
adapted to be wound on said insulated wire, 
means for connecting the free end of said 
binding wire in fixed position with respect 
to said insulated wire, means for cutting off 
said binding wire after the winding opera 
tion, and means for drawing out the bind 
ing Wire through said winding 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, meals for Supplying binding 
wire from said winding arm, means for ro 
tating said winding arm and simultaneously 
advancing said holding 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 winding arm, and means for 
cutting the drawn-out portion of said bind 
ing wire. 

12. 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 
advancing said holding means, means for 
noving Said insulated wire from said hold 
ing means after the winding operation and 
thereby drawing out said binding Wire 
through Said winding arm, means for cut 
ting the drawn-out portion of said binding 
wire, and means for drawing out the slack 
in the polition of Said binding wire which 
has been Wound on said insulated wire. 

13. In apparatus of the class described, 
In eans for holding an insulated wire, a 
wilding arm means for supplying binding 
wire from said winding arm, means for ro 
tating said winding arm and simultaneously 
advancing said holding means, means for 
Inoving said insulated wire from said hold 
ing means after the Winding operation and 
thereby drawing out said binding wire 
through said winding arm, means for cut 
ting the drawn-out portion of said binding 
wire, and means for bending the free end of 
Said binding wire into a position alongside 
of said winding arm. 

14. In apparatus of the class described, 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 said 
winding arm about said insulated wire, 
means to move said jaws away from said 

L 

winding arm during its rotation, means mov 
able between said winding arm said 
jaws for engaging said insulated wire and 
moving it transversely to said winding alli, 
and means for automatically opening said 
jaws to 'elease said insulated wire. 

15. In apparatus of the class described, a 
pair of hoiding jaws adapted to hold an in 
stilated wife, a winding arm having a part 
adapted to revolve about said wire, means 
for supplying binding wire through said 
winding airlin, neans for operating Said 
vinding alia), means for moving said jaws 
away fro: Said winding arm during its 
rotation, and releasing means adapted to 
engage said insulated wire to carry it away 
from said jaws and thereby di'aw out a new 
Supply of said binding wire through said 
Winding arm. 

16. In apparatus of the class described, a 
pair of holding jaws adapted to hold an in 
sulated wire, a winding arm having a part 
adapted to revolve about said wire, means 
for Supplying binding wire through said 
Winding arth, means for operating said 
Winding arm, means for moving said jaws 
away from said winding arm during its l'o- 
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tation, releasing means adapted to engage 
said insulated wire to carry it away from 
said jaws and thereby draw out a new sup 
ply of said binding wire through said wind 
ing aim, and means for cutting the drawn 
out portion of Said binding wire. 

17. In apparatus of the class described, 
means for holding an insulated wire, a wind 
ing arm having a part adapted to revolve 
about Said wire, means for Operating said 
Wiilding arm, means for Supplying binding 
wire from said winding arm, means for mov 
ing said holding means away from said 
winding arm during its rotation, a releasing 
alm adapted to move between said winding 
alm and said holding means, and jaws car 
ried by said releasing arm to engage said 
insulated wire. 

18. In apparatus of the class described. 
means for holding an insulated wire, a wind 
ing alni having a part adapted to revolve 
about said wire, means for Operating said 
winding arm, lineans for Supplying binding 
wire from said winding arm, means for mov 
ing said holding means away from Said 
winding an during its rotation, a releasing 
arm adapted to move between said winding 
arm and said holding means, jaws carried by 
said releasing aim to engage said insulated 
wire, and means for automatically operai 
ing said holding means to release said insul 
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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by said releasin 
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said holding means after the winding opera 
tion and thereby drawing out said binding 
wire froin said Winding airin, and aeans car 
lied by said releasing arm for cutting Said 
binding wire after it has been di'awn out. 

20. In apparatus of the class desci'ibed, 
means for holing an insulated wife, a rotat 
able winding airin, leans for Supplying 
binding wire fron said winding arm, a re 
leasing arian coinprising means for engaging 
said insulated wire and reinoving it from 
said holding means after the winding opera 
tion and thereby drawing out said binding 
wire from said winding all:, lineans carried 

garian for cutting said bind 
ing wire after it has been drawn out, and a 
pulling alth colliprising lineais adapted to 
grip the free end of the wife which has been 
wound on said insulated wire and move 
longitudinally therefron to draw out the 
slack. 

21. In apparatus of the class described, 
means for holding an insulated wire, Yieans 
for winding a metallic inding wire thei'eoin, 
means for engaging Said insulated Wii'e and 
removing it from said holding heans after 
the winding operation, and neals 3 Ovable 
away from said last named lineans for girlp 
ping the free end of the wire which has been 
wound and drawing out the therein. 

22. In apparatus of the class described, 
means for holding all insulated wire, Ileans 
for winding a binding wire thereon, a tooth 
projecting from said holding means and 
adapted to have said binding wire looped 
about it, means for moving said binding 
wire out of engagement with said tooth an 
releasing said insulated wire from said hold 
ing means after said winding operation has 
been completed, and means movable a Wily 
from said last named means for gripping 
the free end of the binding wire and dra W 
ing out the loop which has been formed by 
passing it around Said tooth. - .. 

23. In apparatus of the class described, 
means for winding a binding wire oil an 
insulated wire, means for holding Said in 
sulated wire after it has been wound, and 
means movable away from said holding 
means for drawing out the slack in the bind 
ing wire which has been wound. 

24. In apparatus of the class described, 
means for holding an insulated wire, a Wind 
ing arm adapted to revolve about said ill 
-sulated 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 lineans 
thereby drawing out said binding wire fron 
said supply means, and means movable with 
and away from said releasing arm for grip 
ping the end of said binding wire and draw 
ing out slack in the portion which has been 
wound. - 
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25. In apparatus of the class described, 
means for holding an insulated wire, a wind 
ing arm adapted to revolve about said insul 
lated wire, means for supplying binding Wire; 
a releasing arian movable transversely to said 
insulated wire, jaws carried by said releas 
ing arm to engage said insulated wire and 
move it away from said 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 to engage the free end of Said 
binding wire and pull out the slack in the 
portion which has been wound while said 
insulated wire is carried by Said releasing 
3. 

26. In apparatus of the class described, 
leans 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 insulated wire, jaws carried 
by Said releasing arm to engage said insu 
lated 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 
lied by Said pulling arm to engage the free 
end of said binding wire and pull out the 
slack 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 for cutting the portion of bind 
ing wire which has been drawn out fron 
said Supply means. 

27. in apparatus of the class described, 
means for holding an insulated wire, 
a winding arm adapted to revolve about 
said insulated wire, lineans 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 binding wire from Said supply 
means, a pulling arm movable with said 
releasing arm, jaws carried by said pulling 
arm to engage the free end of said binding 
wire and pull out the slack in the portion 
which has been wound while said insulated 
ville is carried by Said releasing arm, means 
carried by said releasing arm for cutting the 
portion of binding wire which has been 
drawn out from Said supply means, means 
for returning said releasing arm to its nor 
anal position, and means for returning said 
pulling arm to its normal-position. 

28. 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 ratehet 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 
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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 alm. 

29. 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 in 
termediate 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 
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 
said 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 
ermined 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, 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 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 shaft, an intermediate shaft, means 

ing said connection after a predetermined 
rotation of said intermediate shaft, a sliding 
carrier, means actuated by said intermediate 
shaft for moving said carrier, holding means 
supported by said cairier for holding an 
insulated wire, and rotatable winding 
means mounted independently of said car 
lier and operated by said intermediate shaft 
for winding a binding wire on said in 
Sulated wire during the movement of said 
carlier. 

34. 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 sliding 
carrier, means actuated by said interine 
diate shaft for moving said callier, holding 
means supported by said carrier for holding 
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 
eaS. 

35. 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, 
holding means supported by said carrier 
for holding an insulated wire, rotatable 
winding means mounted independently of 
said carrier 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 in 
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. 

36. 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, 
holding means supported by said carrier 
for holding an insulated wire, rotatable 
winding means mounted independently of 
said carrier and operated by said interme 
diate shaft for wiriding a binding wire on 
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Said insulated wire during the movement 
of Said carrier, means mounted on said car 
lier and movable 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 
last 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 
diate shaft for moving said carrier, hold 
ing means supported by said carrier for 
holding an insulated wire, rotatable winding 
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means mounted independently of said car 
rier and operated by said intermediate shaft 
for winding a binding wire on said insu 
lated 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 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 testimony whereof, we have subscribed 

OU anneS. 

CARL E. ANDERSON. 
GUST A FREEWOL. 

30 


