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Jr., Worcester, Mass., assignors to Sleeper & 
Hartley, Inc., Worcester, Mass, a corporation 
of Massachusetts 

Application September 14, 1938, serial No. 229,958 
2 Claims. 

This invention relates to a wire coiling ma 
chine, and particularly to a machine which will 
form a plurality of spaced coils on a Wire, 
The primary object of the invention is to pro 

5 vide a machine of this class which will form a 
series of coils spaced by straight wire portions 
and sever the same in a desired length. 
A further object is to provide a machine of 

this type which may be adjusted to provide coils 
10 of desired pitch and number of turns as well as 

to sever the wire after a predetermined number 
of spaced coils has been formed thereon. 
A still further object is to provide a wire Coiling 

machine which will make the coiled parts ex lf peditiously and economically and which will coil 
and form the desired product from a single long 
piece of wire and cut the same in desired lengths 
without requiring manual operations. 
Another object is to make a coiled wire strip 

20 suitable for use as a loose leaf book binder. Still 
other objects will be apparent in the following 
disclosure. 

Referring to the drawings, we have there 
shown a preferred embodiment of this invention 

25 in which: 
Fig. 1 is a plan view of a book binding coiled 

wire made by our machine; 
Fig. 2 is a side view of the same looking in the 

direction of the arrow 2 of Fig. 1 and showing 
30, its use in binding loose-leaf pages into a binder; 

Fig. 3 is a top plan view, with parts broken 
away, of a machine constructed for making said 
coiled wire; 

Fig. 4 is a side elevation thereof, looking in the 
35 direction of the arrow 4 of Fig. 3; 

Fig. 5 is a detail showing a part of the driving 
mechanism with the gear Segment removed; 

Fig. 6 is a section on the line 6-6 of Fig. 5; 
Fig. 7 is a fragmentary view of the reduction 

40 gearing for driving the can that controls the 
wire cutting operation, looking in the direction 
of the arrow of Fig. 3; 

Fig. 8 shows a fragmentary view of the leading 
end of the wire as it is first bent prior to the wire 

45 coiling operation; 
Fig. 9 is a sectional vertical elevation, partly 

broken away, showing the coiling arbor and driv 
ing mechanism, the section being taken on the 
line 9-9 of Fig. 3; 

Fig. 10 is a top plan view of the parts shown 
in Fig. 9; 

5) 

Fig. 11 is a fragmentary section taken on the 
line fl- of Fig. 10; 

Fig. 12 is a similar view showing a different 
i55, position of the parts; 

(CI. 153-67) 
Fig. 13 is a fragmentary detail of the coiling 

arbor and associated parts as they are located 
at the beginning of the wire. Coiling Operation; 

Fig. 14 is a similar view showing the locations 
of the parts when the wire has been coiled; 

Fig. 15 is a fragmentary. Section on the line 
5-5 of Fig. 14, but with the parts in the initial 

coiling positions of Fig. 13; 
Fig.16 is a similar sectional view of the parts 

as arranged in Fig. 14; 
Fig. 17 is a fragmentary Sectional view taken 

on the line - of Fig. 3; 
Fig. 18 is a sectional view on the line 8 

of Fig. 17; 
Fig. 19 is a fragmentary sectional view on the 

line 9-9. Of Fig. 10; 
Fig. 20 is a plan view on the 

Fig. 19; 
Fig. 21 is a detail of the parts arranged for 

bending the wire at the end of the coiling opera 
tion; 

Fig. 22 is a fragmentary Section. On the line 
22-22 of Fig. 20; 

line 20-20 of 

O 

5. 

20: 

Figs. 23, 24 and 25 are details showing the 
steps involved in bending the wire at the endo 
the coiling. Operation; 

Fig. 26 is a detail taken on the line 26-26 of 
Fig. 25; . . . 

Fig. 27 is a view corresponding with Fig. 25 
showing the start of coiling another coil; 

Fig. 28 is a sectional view on the line 28-28 of 
Fig. 3; 

Fig. 29 is an elevation looking in the direction 
of the arrow 29 of Fig. 28; 

Fig. 30 is a Sectional view on the line 30-30 
of Fig. 29; - 

Fig. 31 is a sectional view on the line 3-3 of 
Fig. 29; 

Fig. 32 is a detail in elevation, looking in the 
direction of the arrow 32 of Fig. 30, or the re 
verse side of Fig. 29; 

25 

30 

35, 

40 

Fig. 33 is a sectional view on the line 33-33 of 
Fig. 3; and 

Fig. 34 is a fragmentary detail of a cutter 
shown in Fig. 33, as positioned just prior to the 
cut. 
This machine is intended primarily for mak 

ing a Wire having a series of Spaced coils, as 
ShoWn in FigS. 1 and 2, which are so constructed 
and arranged that loose-leaf sheets of paper may 
be bound thereby into a binder, although it will 
be appreciated that the machine is also adapted 
for making wire coils for various uses. The book 
binder comprises a resilient wire coiled to form 
several loops ?o spaced by thi? straight pieces if 
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which are arranged in substantial alignment with 
one another and with a given peripheral portion 
of the coil. This coiled wire may be of the size 
shown in Figs. 1 and 2 and of varying lengths, 
although the diameter of the coil and the spaces 
thereof may be widely varied. The straight por 
tions of the binding wire are intended to be 
Secured between the covers of the book or binder 
With the coils () projecting between the 
covers in Such positions as to secure in 
place a set of paper sheets 2 which have T 
shaped slots 3 and flaps 4 interfitting with the 
coils, as shown in Fig. 2. These sheets of paper 
may be inserted either by Squeezing the coils 
together or by merely bending the flaps.f4 of the 
paper So as to allow them to slip into place. This 
type of coiled wire may be made from a long 
piece of wire and cut off in desired lengths; for 
use in the book binders, - - - - 

The machine for making the coiled wire is so 
constituted and arranged that the wire 5 (Fig. 
3) is drawn from a supply reel 6 of suitable con 
struction and through a set of straightening rolls 

by means of a rotating arbor 8 (Figs. 10, 13 
and 14) which has a projecting pin 9 adapted 
to engage the advance portion of the Wire lying 
at 90 to the line of feed. As the arbor rotates, 
the Wire is moved longitudinally or parallel with 
the axis of the wire by means of a guide or sleeve 
20 (Fig. 10) carried on a slide 22 mounted in 
dove-tailed slideways 23 and suitably reciprocated 
by a cam mechanism to be described. This re 
ciprocated member determines the pitch of the 
coil or the spacing of the loops of the wire. The 
number of loops of the coil is determined by the 
operation of a reciprocable gear segment:25 (Fig. 
4) and driving mechanism that is adjustable to 
rotate the arbor through a required number of 
turns. By the time the gear segment has reached 
the end of its forward drive, the feeding wire 
f5 has been made into the desired number of 
coils and the wire then butts against the side 
of an upstanding stop 28. (Fig. 4) which is lon 
gitudinally adjustable to vary the length of the 
coiled... portion of the Wire. Then a finger 30 
moves forward from the position of Fig. 14 to 
that of Fig. 23 where it lies back of the upper 
part of the last wire coil on the opposite side of 
the wire from the stop 28. Then a grooved re 
voluble member 32 moves down and straddles the 
wire and revolves in the direction of the arrow 
in Fig. 23 so as to bend the wire outside of the 
coil into the position shown in Fig. 24. The 
finger 30 holds the coil against the thrust of the 
bending operation. This leaves a portion 34 of . 
the Wire arranged at substantially right angles 
to the straight portion if and thus in position for 
forming another coil. 
The machine (Fig. 4) comprises bed plates 49 

arranged to carry the shafting and supported on 
base frame 4f, which in turn carry a driving mo 
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tOr 42 adjustably Supported on a swinging shelf 
43. This motor connects through a belt 44 with 
a pulley 45. This pulley is loose on the shaft 46 
and serves to drive the shaft through a suitable 
manually controlled clutch mechanism 7 (Fig. 
3), the pinion 37 drives through a large gear 48 
the small gear 49 keyed on the same shaft there 
with, and the latter in turn drives another large 
gear 50 which operates the segment 25. This 
gear 50 which is suitably mounted on the ma 
chine, carries a pin 52 (Fig. 5) projecting from a 
sliding block 53 carried in under cut slideways 54 
(Fig. 6) and adjustable into position radially of 
the gear 50 by a hand operated adjusting screw 

2,192,260 . . . . . . 

55. This pin 52 engages a suitably shaped hole 

. . . . . . . . . . . . . 

in the block 58 (Fig. 4) which is slidably mounted 
in a slot 59 in the gear segment 25. The latter is 
pivotally mounted on a short shaft 6 on the 
bed and arranged to SWing back and forth and 
be driven by the connecting pin 52, as the gear 
50 rotates. The radial throw of the pin 52 is 
varied by the adjusting screw 55 and this deter 
mines the distance of movement of the gear seg 
ment and the number of revolutions of the coiling 
arbor. 
This gear segment 25 drives a small gear 6) 

keyed on the end of the cross shaft 62 (Fig. 9) 

0. 

which has keyed on its opposite end a large gear 
64 driving a small gear 66 fixed on a sleeve 69 15 
mounted on the ball bearings 78 which are in 
turn suitably mounted in the surrounding hous 
ing 7 f on the frame. The right hand end of the 
sleeve. 69 is tapered to receive the spring collet . 
2 slidably fitted therein and held in position by 

the clamping bolt 68. A nut T3 on the opposite 
20 

end of the bolt 68 serves to draw the collet tightly 
into the sleeve and make the sleeve and shaft 
rotate together. The collet is hollow and has 
slots in its sides forming resilient members adapt 25 
ed to clamp against the left hand end of the . 
arbor 8 and hold it in position for rotation. 
This makes it possible to utilize arbors of differ 
ent diameters and lengths for making different 
types of wire coils. The arbor 8 has a tapered 
collar 74 Secured thereto, by a set Screw and this 

30 
is of large diameter and shaped to bear against . 
the in-feeding, wire at the end of the operation 
of forming the straight part of the binder 
wire, as shown in Fig. 24. That is, the revoluble 
member 32 forces the wire against the inner face. 
of this collar and bends it at right angles there 
against and thus leaves the wire in proper posi 
tion for forming a new coil. . . . . 
When the wire 5 is first threaded through the 

guide or sleeve 20 for starting a coiling operation 
the advance end is bent by hand at right angles, 
as shown in Fig. 8, and this bent portion 80 is 
positioned back of the pin 19 for starting the 
first coil. As shown in Figs. 11, 12 and 13, the 
starting end 8 of the wire is held against the 
arbor 8 by means of two clamping jaws. 82 and 
83 having half cylindrical surfaces thereon of a 
slightly larger radius than that of the arbor plus 
the thickness of the wire thereon, so that the 
jaws will hold the wire in interlocking engage 
ment with the pin. 9 and the latter will drag the 
wire therewith and cause it to coil on the arbor. 
The clamping jaw 82 (Fig. 12), is mounted on a 
rocking lever 86, and the other jaw 83 is mounted 
on a rocking lever 87, both of which are pivoted 
on the short shaft 88 suitably mounted on the 
framework. A continuation 89 of the lever 86 
has the roller 90 thereon, and a similar continui 
ation 92 of the lever 8 has another roller 93. 

35 

45. 
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60. 
thereon. These rollers are adapted to engage 
cams 94 and 95 mounted on the shaft 98. This 
cam shaft (Figs. 3 and 4) has a gear 99 keyed 
thereon, which meshes with the gear 50 and 
thus is rotated at a very slow speed, which is 
Once for the total number of convolutions of the 
coil to be made, such as 4.75 turns of which four 
remain after the coil has unwound due to the re 
siliency in the wire. These cams are so shaped 
that the clamps are held stationary surrounding 
the advance end of the wire during the entire 
stage of making the convolutions, as shown in 
Fig. 12, so that the wire cannot escape from con 
tact with the driving pin 9. A spring 90 serves 
to hold the jaw levers against the cams. 
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The pitch of the coil is determined, as above 

stated by the guide, or sleeve. 20 carried on the 
slide block 22 which is moved steadily towards 
the left during the coiling operation. This no 
tion is accomplished by an adjustable linkage 
05. (Fig. 3) which is connected to the upper 

end of a rocking lever 26 pivoted at 07 on the 
framework, 
roller 08 engaging the side face of a cam 0 
on the cam shaft 98. This cam is so shaped 
that, as the arbor makes its complete number of 
turns in the coiling direction, the slide block and 
its sleeve 20 will move at a desired rate of Speed 
towards the left. The rate of this speed of the 
pitch of the coil may be varied by changing the 
cam for another of a different face shape. The 
rod O5 has a turnbuckle 09 therein to adjust 
its length and thus adjust the starting position 
of the coil. 
At the end of the coiling operation, the Wire 
5 has been moved by the sliding guide or sleeve 

20 so that it now touches the inner face of the 
stop 28 (Fig. 9), which is an L-shaped member 
adjustably mounted on the framework of the 
machine. The throw of the gear Segment has 
been so adjusted that the rotation of the arbor 
stops when the wire is at this point. Then, the 
finger 30 moves forward, as above described, to 
hold the wire in position. This finger 30 is 
tapered, as shown particularly in Figs. 14 and 24, 
so that it slips in between the last coil and the 
straightaway portion of the wire 5 and it serves 
as a backstop to take the back pressure of the 
coil when the next stage of bending the wire is 
effected. As shown in Figs. 17 and 18, this finger 
30 is movably mounted on a block 20 pivoted at 
23 on a dovetailed slide 2 mounted on a slide 
way in the top of the member 22 suitably carried 
on the base. The block 20 is held in an adjusted 
position by a cap screw 27 passing through an 
elongated slot in the block 20 and threaded in 
the slide 2. 
30 laterally to position it tightly against the wire 
when the bend is made. ... " 
The rear end of the slide 2 is connected to 

the short upper end of the lever 24 pivotally 
mounted at 25 on the base of the machine. The 
lever has a roller 26 adapted to be moved by 
the peripheral face of the can 28 mounted on 
the cam shaft 98 and held in place by a Spring 
30. This cam is so shaped that the finger 3 
moves to engage the last convolution of the coil 
only after the coiling has been finished and to 
stay there during the next step of bending the 
Wire. Then the finger 3 is removed from COn 
tact with the coil and another coiling operation. 
may proceed. As shown particularly in Fig. 16, 
the stop 28 engages only the lower half of the 
coil, while the finger 39 engages the upper half of 
the coil on the opposite side of the wire. These 
two parts, although not opposite each other, nev 
ertheless serve as a guide which holds the wire 
therebetween and it permits the wire to be bent 
above the top edge of the stop. 28. 
On the top of the housing 7 which carries the 

arbor and its ball bearings, as shown in Fig. 9, 
is mounted a bracket 36, which supports a ver 
tical shaft 38. An arm. 39 (Figs. 10, 19 and 
20) which is pinned on this shaft 38 has a roller 
40 on its inwardly bent end Which engages the 

side face of the cam 42 keyed on the shaft 98. 
Loosely mounted on the shaft 38 is a Swinging 
gear segment 44 (Fig. 20) and keyed to the shaft 
38 is an arm 46 which is wider than the gear 
segment 44. This arm has two upstanding lugs 

return this arm 46 and the segment 44. 

The lower end of this lever has a 

This adjustment moves the finger 

3 
48 which carry adjusting screws f49 therein ar 
ranged to engage, the opposite sides of the gear 
segment 44 and thus adjust the position of the 
segment as well as to move the same under the 
action of the cam 42. A spring 45 serves to 

The 
gear segment 44 meshes with a small pinion 56 
on a shaft 5. This gear 50 is mounted be 
tween the arms of a yoke 52. On a continua 
tion of the yoke 52 is a vertical projection. 55 
which is dovetailed in shape and serves as a 
slide adapted to interfit with a slideway 58 in 
the housing 7. The springs 58 (Fig. 19) serve 
to hold the slide in an uppermost and inoperative 
position. , 
The lower end of the shaft 5 (Fig. 9) carries 

a disk shaped head 60 arranged to receive and 
support the wire bending member 32. Two cap 
screws 62 (Fig. 21) serve to Secure the element 
32. On the head. The member 32 is shaped as a 
downwardly projecting, narrow, tapered body, 
and it is provided with a slot in its under face 
of a size slightly greater than the diameter of 
the wire, so that it will straddle the same at the 
end of the last convolution and beyond the stop 
28 and the back member 30. The gear 5 there 
fore serves to rotate the Wire bending tool 32 at 
a required time as driven by the gear Segment 
44 which in turn is operated by the cam 42. 
As shown in Figs. 19 and 22, an arm 70 pro 

jects outWardly from the slide 55 near its bot 
tom end. The outer end of this arm it engages 
an adjustable screw 72 on the end of a further 
rocking lever 74 pivoted at 75 on the member 
22. A roller 76 on the opposite end of this 
rocking lever engages a cam keyed on the 
Cam shaft 98. This serves at a predetermined 
time to nove the side upWardly or to allow it, 
to move down, so that the Wire bending tool 32 
Will engage the Wire as needed. The bending 
tool 32 has a length. Substantially equai to the 
straight portion on the finished product, 
The right hand edge of the forming tool 32 (Fig. 
22) is slightly to the left of a vertical diametrical 
line of the arbor and coil but close enough thereto 
so as to form a very Sharp bend 8 (Fig. 24) 
in the Wire. 
The sleeve or guide 2G is located somewhat 

above the top of the arbor so that when the 
forming tool 32 comes down and grips the wire, 
it will bend the wire slightly downwards, as 
shown in Fig. 22. The resiliency of the wire 
thus tends to lift the coil after the forming tool 32 
has receded from contact there with. That is, 
as shown in Fig. 26, when the jaws 83 and 83 are 
opened, the coil is lifted so that the upper por 
tion of the coil is above the forming pin 9. 
Hence, the resilience of the wire holds the coil 
in that position and the forward movement of 
the coil caused by the reverse movement of sleeve 
20 towards the right will carry it past the pin 
9 to the position shown in Fig. 27. Both of the 
segments 344 and 25 return to their initial start 
ing positions while the clamping jaws 82 and 83 
are in an open position. This allows the arbor 
pin 9 to revolve in a reverse direction to its 
Starting position and not to interfere with the 
loops of the coii. That is, the spring wire, owing 
to its natural resiliency, will open up to a nuch 
larger loop than the diameter of the coiling arbor, 
hence there is room inside of the coil for the 
coiling pin 9, to revolve freely to its starting 
position. At the end of the return stroke of the 
driving segment, the pin 9 has revolved to a 
point where it may contact the bent loop 8 
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4. 
and is again in position for making a new coil. 
At the same time, the jaws 82 and 83 (Figs. 11 
and 24) move doWinWards to hold the Wire in 
contact with the pin 9 so that a new coil will 
be started. The coil that has been previously 
made is free and revolves about its axis as the 
next loop of the Wire is being formed, an enlarged 
recess 9 being provided in the jaws for receiv 
ing the coiled wire. , 
During the time that the forming tool 32 Swings 

around to bend the wire (Fig. 23) the sleeve 28 
is being moved on its slide block to the position 
shown in Fig. 24, where the straight portion 34 of 
the wire is in line with the sleeve. Then the 
sleeve 20 moves again towards the right to the 
position shown in Fig. 27 and thus, shoves the 
previously made coil out of the coiling position 
and leaves the wire ready for making a new coil. 
The coiling operation then proceeds anew, and 
the cycle of operations is repeated until the re 
quired number of coils has been made and the 
Wire is to be cult off. 
The Wire with its spaced coils comes off the 

Coiling arbor and ultimately rests in a trough 
80 which serves to support the same in thema 
chine while it coils; also it centers the coil rela 
tive to the arbor so that the pin 9 may revolve 
freely during its return stroke. This V-shaped 
trough 89, as shown particularly in Fig. 28 is 
Supported on two rocking arms 82 which are 
pivotally mounted on a cross shaft. 84 suitably 
Supported on the machine frame. A further 
arm 86 (Figs, 3 and 28) is keyed to the shaft, 
and this has a roller 87 thereon engaging the 
peripheral surface of the cam 88 which is keyed 
to the cam shaft 98. This cam has a high cylin 
drical surface, as shown in Fig. 28, which serves 
to hold the trough in the position of Fig. 26 
slightly away from the coil during the wire coil 
ing operation. Then the roller 87 rides onto a 
lower cylindrical portion of the cam and lifts the 
trough 80 into the position shown in Figs. 28 
and 34, where the trough acts as a support for 
the coiled wire against the pressure of the wire 
cutting tool. 
The cutting operation is accomplished by means 

of a stationary cutter 9 (Fig. 33) cooperating 
with a movable cutter 92 arranged to grasp the 
Wire therebetween and cut the same. The sta 
tionary cutter 90 is a suitably shaped rectangular 
bar with a sharpened rear edge which is remov 
ably inserted in a slot 93 in the right hand end 
of the rocking arm 94 and is held in place by 
a removable plate 95, as illustrated. The arm 
94 is pivotally mounted on a stud 96 carried 
by a bearing 9 suitably mounted on the frame 
work of the machine. The left hand end of the 
rocking lever 94 has a roller 98 thereon, which 
engages a cam 200 mounted loosely on the cam 
Shaft 98. This cam 200 has a single hump on 
its periphery, as shown in Fig. 33, which is adapt 
ed to lift the roller 98 momentarily and to rock 
the arm 94 bearing the cutter knives. 
The other cutter tool 92 is slidably mounted 

in a groove in the Swinging arm 202 and held in 
place by a plate 203, and it is adjusted to a desired 
position by a screw 204 threaded through the 
rocking arm 202 and engaging the rear of the 
cutter bar 92. The arm 202 is pivotally mount 
ed. On a stud 206 secured in the side of the rocking 
lever 94, so that the cutter 92 may swing rela 
tive to the other cutter. This swinging motion 
is accomplished by means of a rocking lever 208 
freely pivoted on the stud 96 and connected by 
a short link 20 with the Swinging arm. 202. This 
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lever 208 has a roller 22 on its lower end engag 
ing a further cam 24 also loosely mounted on 
the camshaft 98. A spring 25 tends to hold 
the two rollers on the levers in engagement with 
their respective cams. 
The two cams 200 and 24 are fixed on a sleeve 

216 which is loosely mounted on the shaft 98. 
This sleeve has a member 2.8 integral therewith 
at its right hand end which is shaped as a spool 
(Fig. 29) providing a deep annular groove 220 
within which rides the upper end of a lever 222. 
The latter is a part of a clutch mechanism that 
controls the number of coils that may be made on 
the wire before the cutters sever it. This spool 
shaped member 28, is rotated by the shaft 98 at 
certain timed intervals as determined by the 
clutch mechanism to be described. 
The clutch mechanism which locks the spool 

218 to the shaft 98 comprises the swinging lever 
222, which is pivotally mounted on a stud 224 
(Fig.29) carried on the base of the machine. The 
spool 2 8 has a slot 226 (Fig. 30) therein parallel 
with its axis, within which slides a sliding bar 
228 held toward the lever by means of a spring 
229 which tends to push the sliding bar 228-to 
ward the left, as shown in Fig. 32. This sliding 
bar is adapted to be moved by the spring into a 
groove 230 located in the clutch member 232 (Figs. 
29 and 32) which is keyed to the shaft 98. This 
bar normally rides with the spool, and it locks. 
the spool to the rotating member 232 only when 
the bar 228 has been sid into the slot 230. The 
bar is moved from its unlocked position to a locked 
or clutched position by means of the arm 222 
which is provided with a beveled end 234 engaging 
a correspondingly shaped part projecting up 
wardly from the sliding bar 228. The lever 222 
is normally in the position of Fig. 30 in which its 
beveled end engages the beveled block 228 and 
holds the sliding bar 228 out of the groove 230, 
so that the spool is not rotated. When the lever 
222 is, however, moved in the opposite direction 
by a cam mechanism, it swings away from the 
wedge block and the spring 229 then causes the 
sliding bar to strike against the inner face of the 
rotating member 232 and ride thereagainst until 
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45 
the groove 230 comes around, whereupon the bar 
slips into the groove and thus locks the spool 2 8 
to the rotating sleeve 232 which in turn is driven 
by the camshaft 98. 50 
The clutch mechanism is controlled by a cam 

240 (Fig. 28) mounted on a short shaft 24 on 
the machine. This shaft 24 is rotated, as shown 
in Fig. 7, by means of a large gear 2.42 keyed to 
the shaft 24f which is driven by a small gear 243 
on a further short shaft 244 which carries a large 
gear 245 keyed thereto. This large gear is in turn 
driven by a small gear 246 on the camshaft 98. 
These parts are so constructed and arranged 
that the large gear 242 and its cam 240 are ro 
tated at a very slow rate as compared With the 
camshaft 98. The gear ratio may be varied as 
desired by an exchange of gears, and this makes 
it possible to make a desired number of coils be 
fore the wire is cut. The gear ratio, for example, 
may be such as to produce 6, 11 or any other 
desired number of coils. ". . . . . . 
This slowly rotating cam 240 has high and low 

parts on its periphery which are arranged to en 
gage a roller 250 (Figs. 28 and 29) on a rocking 
lever 252 mounted on the same shaft 224 that 
carries the locking lever 222. 
222 has a latch 254 pivoted at 255 thereon, and 
this latch has a downwardly projecting lug 256 
adapted to serve as a latch to hold against the 
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pointed top 258 of the lever 252. 
connected to the rocking latch 254 and a plate 
projecting from the lever 252 tends to hold the 
latch in its locked position, so that when the can 
246 rotates and pushes on the roller 250 it causes 
the lever 252 to move towards the right and thus 
move the lever 222 with it. When the high part 
of the can 242 moves its levers towards the right, 
this releases the locking bar 228 and causes it to 
engage the slot 230 and lock the spool. 218 to the 
driving plate 232. This causes the cams 200 and 
24 to rotate and operate the cutter bar nech 
anism. The spool. 28 has a pin 26 (Fig. 28) 
projecting from its periphery, and this pin is 
adapted to strike against the lefthand end of the 
latch .253 and lift the latch from its locking 
position and permit a spring 262 (Fig. 29) on the 
bottom of the lever 222 to SWing the same for Ward 
into engagement with the sliding bar 228 and 
thus pull the bar from its locking position. That 
is, the pin 26 on the Spool uinlocks the latch for 
each revolution of the Spool, so that the Spool 
can make only one complete revolution before the 
clutch is thrown and the spool is stopped. A 
spring 272 holds the lever 252 with its roller 
against the cam. 
The rotation of the cams 200 and 24 by this 

clutch mechanism first causes the roller 98 to 
strike the hump on cam 200 and Swing the right 
hand end of the rocking bar 94 downwardly un 
til the wire is located in a Space 276 (Fig. 34) 
between the fixed cutter bar 30 and the notched 
end of the movable bar 92. Then after this has 
taken place, the hump on the Second cam 24 
strikes the roller 2 2 on the rocking lever 208 
and thrusts the movable cutter 92 towards the 
right and thus severs the wire. The roller f38 
will not have passed the hump 200 before the 
cutting operation takes place. The cutter parts 
are so located as to cut substantially half way 
between two coils and thus leave a projection on 
each end of the binder wire, as shown in Fig. 1. 
The cutter assembly is held in position by cap 
screws 274 set into the frame and located in long 
slots in the support 97, so that the cutters may 
be adjusted along the Wire and thus form long 
or short ends (Fig. 1) on the coiled wire binder. 
The operation of this device Will be apparent 

in view of the above discloSure. The machine 
comprises a rotatable, non-reciprocating arbor 
which is rotated intermittently through a pre 
determined but variable number of turns. The 
arbor has a coiling pin 9 thereon adapted to en 
gage a bend in the wire and to wind the Wire 
around the rotating arbor. The incoming wire 
is fed tangentially to the arbor from a Source 
of supply which includes straightening rolls 
that grip the wire with sufficient pressure to 
insure a considerable frictional drag and thus 
make the Wire coil tightly about the arbor. The 
pitch of the coiled wire is determined by the lon 
gitudinal sleeve or guide 2 which is reciprocated 
by cam mechanism through a given distance and 
at a rate that is determined by the throw of 
the cam. The distance and rate may be varied 
by changing the shape of the cam? () or otherwise 
adjusted, such as by varying the position of the 
pivot point iO7 of the lever 106, that is moved 
by the cam 0. The adjustable turnbuckle (9 
determines the starting or stopping positions of 
the wire. The driving mechanism, which includes 
the driven gear Segment 25 and its adjustable 
connection with the driving gear 50, determines 
the extent of rotation of the arbor 8 and thus 
controls the number of turns or coils of Wire Which . 

A spring 259 are wound on the arbor during its forward mo 
tion. The pitch determining sleeve or guide. 20 
moves steadily in a lateral direction to wind the 
Wire in evenly spaced coils. When it reaches its 
end position as determined by the throw of its 
driving can the Wire then comes against the sta 
tionary but adjustable stop 28 so that the pitch 
changes at this point and the wire is Substan 
tially at right angles to an axial plane, as shown 
in Figs. 23, 24 and 25. The arbor is substantially 
stationary at this time while the gear segment 
drive for the arbor is going over dead center, and 
the bending tool 82 is lowered by its can 77 and 
the cooperating levers 74 and the arm f () (Fig. 
19) So that the bending tool straddles the in 
Corning portion of the wire 5. Before the bend 
ing tool 32 can rotate, the finger 30 is also moved 
forward by its can 28 (Fig. 17) So that it is in 
the position of Fig. 23 and forms with the part 
28 a guide which holds the coiled wire immovable 
while the bending takes place. Then the member 
32 is revolved by its driving gear 50 and the gear 
segment 43 which are in turn actuated by the 
cam 42 (Fig. 20). This bending tool 32 revolves 
from the position of Fig. 23 to that of Fig. 24, 
and preferably slightly more than 90°, so that 
the natural resiliency in the wire may be per 
mitted to straighten the bend to some extent and 
leave the Wire Substantially parallel with a dia 
metrical plane of the arbor. Then the pitch de 
termining sleeve or guide 2, which has moved 
rapidly to the left as the tool 32 bent the Wire, 
now starts back towards the right. The clamp 
ing jaws 82 and 83 have heretofore been in the 
closed position of Fig. 12 during the coiling op 
eration. So that the Wire cannot jump off the coil 
ing pin 9. The cams 94 and 95, which control 
these jaws, are so timed relative to the other 
mechanism that the jaWS are Open by the time 
the coiling pin 9 has made a turn or partial turn 
in the non-coiling direction, and then permits 
the coil of Wire to expand under its natural 
resiliency and thus be released from the coiling 
pin. The jaws in their wide open position permit 
the coil to be moved to the right as the sleeve 20 
travels rapidly to its initial starting position 
where the straight portion 5 of the wire strikes 
the pin. 9. Then the arbor and coiling pin - 9 
start again in their reverse direction and the 
sleeve 23 again moves to the left for a new coiling 
operation. At the same time, the jaWS close to 
prevent the wire from jumping off the pin. 
This coiling operation is repeated until the de 

sired number of coils have been formed on the 
Wire. Then the cutter tining mechanism comes 
into play and the cutting tools governed by the 
cams 280 and 284 sever the wire at a time when 
the trough 8) has been moved upwardly by its 
cam 88 to serve as a rest to steady the wire while 
it is being cut. The cutters are preferably so 
timed that the recoil or uncoiling of the coiled 
wire has stopped after the jaWS have opened so 
that, the coiled wire is stationary. The clutch 
mechanism illustrated particularly in Figs. 29 to 
32 controls the numbers of coils that may be 
made on the Wire before the cutters sever it. 
This variation in coils is effected in the present 
construction by varying the ratio of the teeth on 
the driving gears 242 and 243 shown in Fig. 7, the 
mountings for which are so arranged that differ 
ent sizes of gears may be readily Substituted for 
those previously used. One may, if desired, Sub 
stitute other types of Speed control mechanism 
therefor. The cam 240 and associated mecha 
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to be produced. 
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20. 

6 
2f 8 to the driving plate 232 and thus controls the 
operation of the cutter cams. 
The position of cutting the wire between two 

coils is determined by sliding the cutter assembly 
back and forth. If it is desired to have no wire 
projecting from the end coils, then two pairs of 
cutters may be placed side by side in the cutter 
mechanism and operated simultaneously so as to 
cut Out a predetermined portion of the wire and 
cause that part to be removed from the object 

It will be appreciated that many other changes 
may be made in the constructional features of 
this mechanism and that One may substitute 
equivalent mechanical movements for those 
shown in the dra WingS. For example, one may 
use adjustable cams and thus avoid the necessity 
for changing the cams to vary their action. Other 
constructions may also be employed to vary the 
throw of the cam follower for each of these cams. 
Also, equivalent devices, such as slots and shoul 

25. 

ders formed on the coiling arbor may be sub 
stituted for the coiling pin. It will further be 
appreciated that the clamping jaws 82 and 83 
form a tubular member which is movable to hold 
the wire operatively associated with the coiling 
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round the arbor and pin may be employed in place 
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pin during production of the coil and thereafter 
to permit recoil or expansion of the coiled wire 
and leave it free for movement along the arbor; 
hence various tubular constructions which sur 

of the split tube here shown. Also the guide 20 
may be variously shaped and arranged to deliver 
or feed the wire to the arbor and determine the 
pitch, as well as to move the coil axially along 
the arbor. The finger 32 and the collar 74 form 
spaced stops against which the Wire is bent, and 
it is to be noted that each contacts With the Wire 
on the outside of the bend so as to allow the Wire 
to take a natural shape determined by its physical 
properties and thus avoid cutting the wire. How 
ever, other constructional arrangements may be 
substituted therefor which will serve to shape the 
incoming wire after one coil has been made and 
leave the wire positioned for making a second 
coil spaced from the first. It will also be under 
stood that various constructional features herein 
described may be used in other types of wire coil 
ing apparatus, such as one which comprises a 
reciprocating, rotating arbor, and that they are 
not necessarily limited in their use to the machine 
shown in the drawings. Hence, the above dis 
closure is to be considered as illustrative of the 
invention and not as limiting it except as defined. 
by the claims appended hereto. 
We claim: 
1. A Wire coiling machine comprising a ro 

tatable, non-reciprocable arbor having a coiling 
pin thereon, means for rotating the arbor inter 
mittently in opposite directions and means in 

With the arbor rotation which feeds wire to the 
arbor and determines the coil pitch during move 
ment in one direction and which moves the coil 
axially along the arbor during the reverse move 
ment thereof. 

2. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, means for rotating the arbor inter 
mittently in opposite directions, means including 
a guide reciprocable parallel with the arbor axis 
in one direction for feeding wire to the arbor and 
determining the pitch of the coil and in the other 
direction to move the wire coil axially of the 
arbor, and means associated therewith for shap 

2,192,260. 
ing the uncoiled wire and leaving it in operative 
association with said pin for making another 
coil. 

3. A wire coiling machine comprising a ro 
tatable and non-reciprocable arbor having a coil 
ing pin thereon, means for rotating the arbor, 
intermittently actuated means for holding the 
Wire in coiling a SSociation. With said pin and for 
releasing the same therefrom, and means includ 
ing a reciprocable guide which feeds wire to the 
arbor and determines the pitch of the coil while 
moving in one direction and which moves the 
coil axially along the arbor when the coil is re 
leased from Said pin. 

4. A wire coiling machine comprising means 

10. 

5. including a rotatable arbor having a coiling pin 
for making a Wire coil on the arbor and a tubular 
member surrounding the arbor and coiling pin. 
for holding the coiled Wire in position against 
the pin during the coiling stage. 20 

5. A wire coiling machine comprising means, 
including a rotatable arbor having a coiling pin 
thereon arranged to engage and coil a wire de 
livered thereto, and means providing a movable 
tubular member surrounding the coiling pin and 
arbor which is movable to hold the wire in en 
gagement With the pin during the coiling opera 
tion and thereafter release the coil. 

25: 

6. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin adapted to Wind wire thereabout, a wire 
feeding guide reciprocable parallel to the axis of 
the arbor which determines the pitch of the coil 
when moving in one direction and which moves 
the coil axially along the arbor when moving in 35. 
the opposite direction, and means comprising a 
tubular member which holds the wire in coiling 
contact with the pin during the coiling operation 
and thereafter permits removal of the coiled wire. 
from the arbor. 

7. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, a pair of jaws movable to provide 
a tubular Surface Surrounding the arbor and coil 
ing pin and holding the wire in engagement there 
with during the coiling operation, a reciprocable 
guide for feeding Wire to the arbor and deter 
mining the pitch of the coil while moving in one 
direction and which moves the coil axially along 
the arbor when moving in the opposite direction 
and means for opening the tubular jaws to permit 
recoil of the Wire and removal of the coil past the coiling pin. 

8. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, a guide reciprocable for feeding wire 
to the arbor and determining the pitch of the 
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coil when moving in one direction and for re 
moving the coil from the arbor while moving in 
the Opposite direction and means actuated in 
timed relationship with the guide movement for 
Severing the coiled wire. 

9. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, a guide reciprocable parallel with the 
arbor axis for feeding wire to the arbor and 
determining the pitch of the coil while moving in 
one direction and for moving the coil axially 
along the arbor during the reverse movement, 
means for Shaping the end of the wire after the 
coiling operation, and cutter mechanism oper 
ated in timed relationship therewith for severing, 
the end of the shaped wire. - - 

10. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor...having a coiling. 

(ii). 
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pin thereon, means including a reciprocable guide 
for feeding wire to the arbor and determining 
the pitch of the coil and thereafter moving the 
coil axially along the arbor, means for bending 
the incoming portion of the Wire and leaving it 
positioned for a further coiling operation and 
means for severing the wire after a multiplicity 
of coils has been formed thereon. 
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1. A Wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, means including a reciprocable guide 
for feeding wire to the arbor and determining the 
pitch of the coil and thereafter moving the coil 
axially along the arbor, means operated in timed 
relationship with the reciprocating guide for 
bending the incoming Wire towards an axial plane 
of the coil and leaving it in position for further 
engagement with the revolving coiling pin, and 
means associated with the coiling pin for holding 
the wire in operative contact thereWith during 
the coiling operation and for releasing the same 
to permit axial inovement thereof. 

12. A wire coiling machine comprising a ro 
tatable arbor, means for rotating the arbor and 
forming a coil of wire thereon, means comprising 
a movable member for bending the end of the 
coiled Wire towards a diametrical plane of the 
arbor, and means for supporting the Wire against 
the bending thrust which contacts With the Wire 
on that side which is on the outside of the bend. 

13. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
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pin thereon, a guide reciprocable for feeding wire 
to the coil and determining the pitch thereof, 
neans including a movable bending tool which 
engages the incoming wire at the end of the coil 
ing operation and bends the Same, and means 
for holding the wire coil against the bending 
streSS. 

14. A wire coiling machine comprising a ro 
tatable, non-reciprocable arbor having a coiling 
pin thereon, a guide reciprocable for feeding Wire 
to the coil and determining the pitch thereof, 
means including a novable bending tool adapted 
to engage the Wire at the end of the Coiling Oper 
ation and to bend the same towards an axial 
plane of the arbor and means including a finger 
movable to engage and support the Wire against 
fhebending stress and thereafter release the Wire. 

15. A wire coiling machine comprising a ro 
tatable arbor having a coiling pin for winding a 
wire fed thereto, means aSSociated thereWith for 
making a coil of predetermined pitch and number 
of turns on the arbor, a stop remote from the 
finished coil and means which grips the incoming 
straight wire and bends it against said stop and 
thus forms a straight portion connected with the 
coil. 

16. A wire coiling machine comprising a rotat 
able arbor having a coiling pin for winding a 
wire fed thereto, means associated therewith for 
making a coil of predetermined pitch and num 
ber of turns on the arbor, two stops, one located 
near the finished coil and the other remote there 
fron, and means which grips the incoming wire 
and bends it against the stops and provides a 
Straight portion connected With the coil which is 
at an angle to the incoming Wire. 

17. A Wire coiling machine comprising a rotat 
able, nonreciprocable arbor, a reciprocable guide 
for feeding the incoming wire to the arbor and 
determining the pitch of the coil and there 
after moving the coil axially for forming a new 
coil on the Wire, two Spaced stops arranged to 
contact With the Wire near the coil and remote 

7 
therefrom and means for gripping the wire and 
bending it against said stops and thus forming a 
straight portion of wire between said coil and 
the next coil to be made after axial movement 
of the coiled Wire. 

18. A wire coiling machine comprising a rotat 
able, non-reciprocable arbor having a coiling pin 
thereon, a guide reciprocable in one direction 
for feeding Wire to the coil and determining the 
pitch thereof and in the other direction for now 
ing the coil axially of the arbor, means including 
a bending tool arranged to engage the Wire at 
the end of the coiling operation and bend the 
Sane towards an axial plane of the arbor. and 
thereafter to release the Wire and means for 
operating the parts in a timed relationship SO that 
the guide moves in the same direction during the 
Wire, coiling and bending stages and thereafter 
moves the bent Wire into position for making 
another coil. . . . ." 

19. A wire coiling machine comprising 
able, nonreciprocable arbor having a coiling pin 
thereon, a guide reciprocable for feeding wire to 
the coil and determining the pitch thereof, means 
for bending the Wire at the end of the coiling 
Operation towards a diametrical plane and there 
after permitting the guide to move the coiled wire 
axially of the arbor to position it for a further 
coiling operation and time controlled mechanism 
for severing the Wire after a predetermined num 
ber of coils has been formed. 

20. A Wire coiling machine comprising a rotat 
able arbor having a coiling pin thereon, means 
aSSociated therewith for making a coil of pre 
determined pitch and removing the coiled wire 
therefron, a Support carrying the removed coil, 
a cutter Opposed to said support and means for 
moving the cutter and support relatively to hold 
the coiled Wire stationary and to sever the wire. 

21. A wire coiling machine comprising a rotat 
able, nonreciprocable arbor having a coiling pin 
thereon, a guide reciprocable for feeding wire 
thereto and determining the pitch of the coil 
While moving in One direction and for removing 
the coil from the arbor when moving in the oppo 
site direction, a support for receiving the coiled 
Wire which is movable towards the coil axis, a 
Cutter Opposed to said support, means for mov 
ing the Support to hold the coil stationary and 
means actuated in timed relationship therewith 
to Operate the cutter and sever the supported 
Wire. 

22. An apparatus of the type covered by claim 
21 comprising two cutters independent of said 
Support which engage opposite sides of the wire 
and Sever the same. 

23. A Wire coiling machine comprising a rotat 
able, non-reciprocable arbor having a coiling 
pin thereon, a guide reciprocable in opposite di 
rections to feed wire to the arbor and determine 
the pitch of the coil and thereafter to remove the 
coiled Wire from the arbor, means cooperating 
thereWith for bending a portion of the Wire to 
Wards a diametrical plane of the coil and leaving 
the Wire positioned for making another coil, and 
means including a cam actuated cutter mecha 
nism operated in timed relationship with the 
Wire coiling and bending mechanism which sev 
ers the wire after a predetermined number of 
coils have been made thereon. 

24. A Wire coiling machine comprising a rotat 
able, non-reciprocable arbor having a coiling pin 
thereon, means including a reciprocable guide 
for feeding wire to the arbor and determining the 
pitch of the coil and thereafter moving the coil 
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along the arbor, means for rotating the arbor 
through a predetermined number of turns in 
Opposite directions in timed relation. With the 
guide movement, means for releasably holding 
the wire in operative association. With the pin dur 
ing the coiling stage and thereafter permitting 
recoil of the wire and axial movement along the 
arbor, means including a bending tool movable 
to engage the incoming wire after a coil has been 
made and bend the wire and leave it positioned 
for making another coil spaced from the first 
and means for severing the wire after a prede 
termined number of coils has been made. 

25. A wire coiling machine comprising a rotat 
able, non-reciprocable arbor, having a coiling pin - 
projecting therefrom and engageable with the 
Wire to be coiled, means including a reciprocable 
guide for feeding wire to the arbor and determin 
ing the pitch of the coil and means which serves 
to hold the Wire in engagement. With the coiling 
pin during the coiling operation but which re 
leases the coiled wire thereafter for movement 
axially of the arbor. 

26. A wire coiling machine comprising a rotat 
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able, non-reciprocable arbor having a coiling pin. 
projecting therefrom and engageable with the 
Wire to be coiled, means for rotating the arbor 
intermittently, means including a guide which is 
reciprocated in timed relationship with said ro 
tation for making a coil of predetermined pitch 
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and length on the arbor, and means which serves 
to hold the wire in operative association with said 
arbor and pin during the coiling operation, and 
which thereafter releases the coil for axial move 
ment along the arbor by Said guide. 

27. A wire coiling machine comprising a rotat 
able, non-reciprocable arbor having a coiling pin 
projecting therefrom and engageable with the 
Wire to be coiled, means including a reciprocable 
guide cooperating with the arbor and pin for 
making a coil of wire of a predetermined pitch 
and length, and means associated therewith 
which holds the end of the coil fixed in position 
and bends the uncoiled wire only at a given point 20 
to provide a predetermined shape. 
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