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38 Claims. 

This invention relates to coil-winding ma 
chines, more particularly to machines which 
automatically wind coils on forms for use in 
..fabricating armatures for automobile generators 

5 or the like. 
To obtain an armature suitable for rotation 

at high speeds, the weight disposed around the 
axle must be carefully balanced, so that the 
center of gravity of the mass may be as near 

go as possible: to the axis of rotation of the arma 
ture. Heretofore, armatures with coils wound 
directly on the core either by machine or manu 
ally, have been used but, due to the overlapping 
of the coils as wound in the slots by the winding 

5:machine (or manually), a larger mass was po 
sitioned on one Side of the axle than on the 
other, giving an unbalanced condition, which 

- was remedied by reducing the weight on the 
opposite side by boring holes in the laminations 

20 of the core. The old method was empirical and 
resulted in somewhat unbalanced armatures 
which were unsuitable for rotation at higher 
speeds. 

Furthermore, the electrical characteristics of 
25 the directly-wound armature were unsatisfac 

story, because the output of the machine was un 
steady. The different amounts of wire used in 
the several coils of the armature affected the 
output and made it vary within Wide limits. 

30 Those coils that were wound first had a minimum 
of wire, while those wound last had a maximum 
of wire, caused by the increased amount of wire 
used in forming the inactive end portions of the 
windings, the last Windings having greater lap 

35 than the earlier ones. The voltage generated in 
each coil during rotation was substantially, the 
same because each coil had an active portion 
of equal size cutting flux lines, but the output 
for the individual coils, as collected by the con 
mutator, fluctuated considerably due to the vari 
lations in the resistances and the resulting un 
equal power losses of the Several coils. This 

- variation in-output is undesirable. The efficiency 
of the machine is appreciably decreased by this 

15, fluctuation. 
- On the other hand, the form-wound armature 
has a balanced characteristic, both mechanically 
and electrically, because every coil has substan 
tially the same amount of Wire in its makeup. 

50 The disposition of the weight of the coils will, 
therefore, be uniform. So that a mechanically 
balanced armature will be the result. An arma 
ture of this kind, will rotate with a minimum of 
vibration at high speeds because the center of 

55 gravity of the mass is substantially located on 

(Cl. 140-92.2) 
the axis of rotation. Furthermore, the output of 
the machine will be more uniform because the 
electrical resistance of each coil is substantially 
the same. The IR drop and the T2R, losses will 
be the same in each of the several coils. 5 

It is, therefore, clearly advantageous to use 
a form-wound coil in fabricating the armature 
to obtain the results outlined above. By careful 
design of the form, it has been found that fur 
ther advantages are to be obtained by the use 10 
of this armature winding system. The Winding 
form has been contoured to shape the individual 
Coils. So that a minimum amount of wire is used 
in their makeup and at the same time the coils 
a'e adapted to fit together in assembly so that lis 
a minimum of Space is necessary in a direction 
longitudinal of the shaft to form the inactive coil 
ends. This allows the use of a shorter armature 
shaft. 
To fabricate these airmature coils most, efii- 20 

ciently mechanically and with the Smallest cost, T 
an automatic Winding machine has been evolved, 
which will wind wire from a spool (a multiplicity 
of Wires inay also be used to form the coils) 
into coils to obtain the advantages outlined above. 25 
Uniformity and speed are essential in this auto 
natic machine, which will issue the coils held 
in form by clips ready for taping. 

1?t is, therefore, a principal object of this in 
vention to provide an automatic coil-winding 30 
machine adapted for continuous operation which 
Will Wind Wire from a Spool into a form, cut the 
completed coil loose, and issue it from the ma 
chine held together by clips. 

It is a further object of this invention to pro- 35 
vide an automatic coil-winding nachine adapted 
for continuous operation which is capable of be 
ing operated by unskilled labor whose services 
will be simple, consisting of feeding material into 
the nachine. 40 

It is a further object of this invention to pro 
Wide an automatic coil-winding machine which 
will utilize wire, most efficiently by using all the 
Wire taken froin the Spool in fabricating the 
coils. 

It is a further object of this invention to pro 
Wide an automatic coil-winding machine which 
will wind coils of flat contour having substan 
tially quadrilaterai cross-sections on their sides 
and Substantially circular cross-sections at their 50 

45 

ends So, that a minimum amount of wire will 
be utilized in the formation of the coils and 
providing, at the same time, a coil which will 
Subsequently be shaped to be fitted into the ar 
mature. Slots to nestle together on the armature 55 
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2 
ends to give the most efficient utilization of Space 
and material. 
Other objects and advantages of this inven 

tion relating to the arrangement, operation and 
function of the related elements of the struc 
ture, to various details of construction, to Con 
binations of parts and to economies of manu 
facture, will be apparent to those skilled in the 
art upon consideration of the following descrip 
tion and appended claims, reference being had 
to the accompanying drawings forming a part 
of this specification wherein like reference chair 
acters designate corresponding parts in the sev 
eial Wie'WS. 

Figure 1 is a perspective view of the automatic 
coil-winding machine, looking at the rear, show 
ing the cam shaft in its relation to the main 
shaft. 

Figure 2 is a perspective view of the machine 
taken from the front side. 

Figure 3 is a plan view of the completed coil 
as it issues from the automatic coil Winding ma 
chine. 

Figure 4 is a rear perspective view, showing 
the details of the cutter mechanism. 

Figure 5 is an elevational view of the stationary 
element of the Winding form. 

Figure 6 is a plan view, partly in section, taken 
along the line 6-6 of Figure 5. 

Figures 7 and 8 are side elevational views of 
the winding form, showing the two halves of the 
form in operable position. 

Figure 9 is a side elevational view of the wind 
ing form, showing the form split and the coil re 
moved therefron. 

Figure 10 is an elevational view of the shaft 
of the movable half of the Winding form showing 
the guide means to maintain the shaft in a pre 
determined position. 

Figure 11 is a view similar to Figure 10, show 
ing the guide in use during the lateral movement 
of the movable half of the winding form. 

Figure 12 is an end elevational view, looking in 
the direction of the driving shaft, showing a 
locking means to hold the driving shaft in a 
predetermined position. 

Figure 13 is a view similar to Figure 12, show 
ing the locking means in disengaged position. 

Figure 14 is a view taken along the line 4-4 
of Figure 12. 

Figure 15 is an end elevational view of the 
winding form, showing the fixed half thereof 
and its relation to the clamp-closing levers. 

Figure 16 is a view similar to Figure 15 with 
the clamping levers removed, showing the action 
of the Wire tension upon the movable camping 

eanS. 

Figure 17 is a view similar to Figure 15 with 
the clamping lever removed, showing the man 
ner in which the clamp is released to free the 
leading ends of the coil. 

Figure 18 is a view similar to Figure 15 with 
the clamping lever removed, showing the posi 
tion of the clamping means just prior to the ac 
tion of the clamping lever as illustrated in Figure 

Figure 19 is a plan view of the reciprocating 
guide and cutter means, shown generally in the 
perspective view in Figure 4, the cutter means 
being in a retracted position. 

Figure 20 is a view similar to Figure 19, show 
ing the guide and cutter means in operable posi 
tion. 

Figure 2i is a view similar to Figure 19, show 
ing the guide and cutter means in extended posi 

2,154,792 
tion with the cutter means being fully actuated 
to Sever the trailing ends of the coil. 

Figure 22 is a view taken along the line 22-22 
of Figure 20, 

Figures 23, 24, 25 and 26 are side elevational 
views of a brushing device, cooperating with the 
reciprocating guide and cutter means illustrated 
in Figures 19 to 22, showing the action of the 
brushing device for removing the coil positively 
from the Winding form while being reciprocated 
by the guide and cutter means. 

Figures 27 and 28 are end elevational views of 
the mechanism for attaching clip devices into 
holding position. With the coil in the Winding 
form. 

Figures 29, 30, and 31 are plan views, showing 
the details of the mechanism for flexing the clip 
and Snapping it into position on the coil. 

Figure 32 is a side elevational view of the 
mechanism illustrated in Figures 29, 30, and 31. 

Figure 33 is an end elevational view similar to 
Figure 32. 

Figure 34 is a plan view of a clip-holding de-- 
vice to maintain the position of the clips in the 
magazine during the actuating period of the 
clip-attaching mechanism. 
A brief description of the coil winding machine 

Will be given to outline the general scheme of 
Operation. As pointed out above, a coil must be 
provided with flat sides having the smallest 
transverse dimensions possible to fit into the 
armature slots and with end sections of such 
contour as to use the least amount of wire pos 
sible and to occupy the smallest possible space 
longitudinally when the completed coil is fitted 
into the armature. A winding form is provided 
to shape the coils to this contour, the winding 
form being Split at a mid-point for displacement 
of one of the parts of the form, facilitating the 
removal of the coil upon its completion. The 
winding form is preferably in the nature of 
transverse face plates positioned upon aligned 
Stub shafts and cooperating together to form a 
peripheral groove in which the Wire is to be 
Wound. 
One of the stub shafts is mounted for rota 

tion in a fixed position and the other stub shaft 
may be adapted for longitudinal movement to 
allow the splitting of the winding form. The 
stub shaft, which is adapted for longitudinal 
movement, is provided with proper actuating 
mechanisms to move the two face plates into 
cooperation in timed relation in a cycle of opera 
tion. Pins and other holding members are fitted 
to the face plates and to the stub shafts to hold 
them in predetermined positions both while sta 
tionary and rotating. Preferably power for ro 
tation is supplied to the fixed stub shaft, the co 
Operating stub shaft rotating simultaneously 
therewith through the medium of pins. 
The wire to be used in winding coils is prefer 

ably fed to the winding forms in double strands 
and is taken from feed Spools in any well known 
alle. 

ening and tensioning devices as is well known in 
the art. They are then led to the rotating wire 
form and Wound into the peripheral groove, as 
described before, in which the wires are formed 
into a completed coil of the desired contour. To 
control this operation, one portion of the Wind 
ing form, preferably that one which is longitudi 
nally stationary (adapted for rotation only) is 
provided with a laterally extending portion ro 
tating simultaneously therewith. On this later 

These Wires are led through straight 
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tioned to hold: the leading ends-of-the wire: coil 
cas...it is being taken from the wire feed spools. 
When the wire form is being rotated, the clamp. 

means: is adapted to be. displaced by the tension 
of the wire at the beginning of the winding cycle. 
The clamp means remains in this displaced posi 
tion until the Winding form has rotated a prede 
termined number of turns, at Which time, the 
clamp neans is adapted to be released. It then 
returns to the initial position through the action 
of a resilient means. This action releases the 
leading ends of the coil and allows the camp 
means to be free to receive the trailing ends of 
the coil after the requisite. number of turns have 
been placed in the peripheral groove of the Wind 
ing form. After the proper number of turns have 
been placed in the wire form, the rotation stops 
and the coil is held in fixed position, to allow an 
extraneous guide and cutter means to cooperate 
With the clamp means. By lateral movement of 
the extaneous neans, the Wire from the Spools 
is displaced into alignment With the camp means, 
the clamp means being actuated at this time, to 
obtain a new grip upon the leading end of the 
next consecutive coil. to be wound and upon the 
trailing end of the coil whose. Winding has been 
just completed, the two ends being still connect 
ed. After the Wire, is tightly held in the clamp 
means, the cutter Severs the Wire between the 
clamp means and the coil, forming, by this oper 
ation, the trailing ends of the coil, the clamp 
means still retaining its grip on the leading ends 
of the next consecutive coil. 
Simultaneously With the clamping and cutting 

Operations, means extraneous of the Wire form . 
attach a pair of holding clipS upon the flat sides 
of the completely Wound coil, still positioned in 
the Wire form to hold the turns of the completed 
coil in proper relation after 'removal from the 
Wire form. The Wire form is then split and the 
finished coil, held together by the clips, is re 
moved from the machine. After this the Wire 
form is again closed, and a new cycle of operation 
is ready to begin. 

Drine mechanism 
The coil winding machine is driven by two 

shafts in parallel juxtaposition, One being a 
broken main shaft. 40 for intermittently rotating 
a split winding form, and a counter-shaft 4 

- provided with several rotating cams to actuate 
the Warious supplementary Operations of the na 
chine in timed relation with the rotation of the 
winding form. The main shaft 40 is broken ad 
jacent its mid-point, the two portions of the 
shaft, being mounted in alignment. One portion 
40A is mounted for rotation. Only While the COIn 
plementary portion 40B is mounted both for 
rotation and for longitudinal movement. The 
relatively fixed portion of the main shaft 40A is 
journaled in bearings 46C - and '40D which are 
positioned upon a blacket - 42 which is firmly 
mounted by means of Screws 43 upon base mem 
ber 44. The complementary portion of the main 
shaft 40B is journaled in the bearings' 40E posi 
tioned in the uprights of a bracket 45, also mount 
ed by means of screws upon the base member 44. 
At the point where the main shaft 40 is broken, 
a winding form F is provided as will be described 
in detail hereinafter. 
The counter-shaft 4 may be journaled in 

three hearings: A, 4B, and AC to hold it in 
parallel alignment. With the main shaft. 40. These 

is bearings are positioned upon suitable mounting 

53 
brackets which are mounted upon the base .44 
rby any convenient means as, for example, screws, 

Adjacent, the exterior upright of the molting 
bracket 42, a pulley-flywheel 46, preferably of 
integral construction, is mounted to rotate upon i5 
the shaft AOA, a sleeve extending therefrom 
through the bearing 40D to rotate the driving 
sportion: 47 of a saw-tooth clutch. Power islap 
plied to the flywheelby, any convenient meansas, 
for example, by a belt cooperating With the pull- 0 
ley 46, the belt being moved by any primary 
-Source of power, an electric motor or the like. 
The pulley flywheel 46 drives a gear train (not 
shown in detail) enclosed within a housing 48. 
The gear train transmits, power from the palley - 5 
flywheel to the counter-shaft. 4f so that the coun 
ter-shaft may be driven at a definite. Speed ratio 
With regard to the main shaft. Any gear ratio 
may be used, the main shaft preferably rotates 
twelve revolutions per one revolution of the 320 
counter-shaft. 
The driving portion 4 of the saw-tooth clutch 

is adapted for constant rotationinasmuch as it is 
fixed to the pulley-flywheel 46. The driven por 
tion 4A of the saw-tooth clutch is adapted to begs5 
noved: along the main shaft 40A into coopera 
tive. relation with the driving portion to transmit 
pOWer to the main shaft from the pulley fly 
wheel. This movement is obtained by the action 
of a can. Wheel. 9, mounted upon the counter- 380 
shaft 4. The can Wheel, 49 has a rider (not 
shown) for actuating a lever 50 mounted upon a 
stub shaft 5 firmly affixed to the mounting 
bracket 42. The lever 50 cooperates with a pro 
jection (not shown), upon the driven portion:47Ass5 
of the saw-tooth clutch through a can surface 
Which moves the driven portion of the clutchout 
Of cooperation. With the driving portion. A sec 
Ond lever 50A also cooperates with the projection 
to hold the driven portion 47A of the saw-tootho 
clutch in a fixed position. 

Resilient means, urge the driven portion into 
cooperation with the driving portion, except when 
interfered, and prevented by the interaction of 
the projection on the driven portion and the cams 
Surface on the levers 59. This clutch construc 
tion is Well knoWn in the art and need not be de 
Scribed in further detail. 

Simultaneously with the action of the clutch 
disengaging mechanism, a main shaft locking de- E0 
Vice, illustrated in Figures 12, 13 and 14, is actu 
ated to hold the main shaft. in a fixed position 
for Selected periods of time. A cam 55, mount 
ed. On the counter-shaft. 4, moves the bar 56 in 
a longitudinal direction by means of the rider iss 
57, the bar having a projection .56A to cooper 
ate With the notch 57 in a sleeve 58 fixedly mount 
ed: upon the main shaft 40A. The bar 56 is po 
sitioned in a guide 59 which is firmly attached to 
any convenient means to the frame of the ma- 80 
chine. The interaction between the projection 
56A and notch 57 locks the main shaft firmly 
in position, against rotation. Diametrically op 
pOSed from the notch 5 is a second notch 60 
which cooperates with the lever 6 to prevent 5 
overrunning of the sleeve 58 and thereby helping 
to align the slot 57 in the projection 56A for th 
locking operation. 
AS pointed out before, the main shaft 40 is 

broken adjacent its midpoint, the ends of the 0 
- main shaft portions 40A and 49B cooperating 
at that point by having two transverse face 

... plates defining a winding form F. mounted upon 
the Cooperating; ends as will be described here 
inafter. The main shaft complementary spor-5 
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obtains. 

4. 
tion 40B is driven by having power applied thereto 
from the portion 40A. This power transference 
is accomplished by means of pins 65, one of which 
is centrally located on the face plate and the 
Second is eccentric, both being preferably 
Inounted upon the portion 40A of the main shaft. 
The pins 65 cooperate with aligning apertures 66 
(Figure 9) in the face plate mounted upon the 
complementary portion 40B of the main shaft. 

In order that the face plates defining the 
Winding form F and mounted upon the portions 
of the main shaft, may be separated, the com 
plementary portion 40B of the main shaft is 
adapted to be moved in a longitudinal direction. 
A drum 67, mounted upon the counter-shaft 4 
is adapted by means of a cam track 68 to move 
the COmplementary portion of the main Shaft 
40B in longitudinal direction at selected times by 
the action of a rider, (not shown) which cooper 
ates with the cam track 68 to move a system of 
levers 69 fulcrumed at 63A. The complementary 
portion 40B of the main shaft cooperates with 
the upper ends of the levers 69 by means of the 
pivoted block 69B which transmits the longi 
tudinal movement thereto. 
To prevent rotation of the complementary por 

tion 40B of the main shaft during the longi 
tudinal movement thereof, a guide means is pro 
vided, comprising a longitudinal slot 70 on the 
Shaft into which a spring-pressed rider 7 is 
thrust to prevent rotation. The spring-pressed 
rider 7 is attached to the frame member 45 
by means of a bracket A. When the face plates 
of the winding form F are in cooperative posi 
tion, the guide is substantially in the position 
ShOWin in Figure 10, the rider 7 preSSing upon 
the cylindrical surface to allow rotation of the 
complementary portion 40B of the main shaft. 
However, as the face plates are separated by 
movement of the complementary portion 40B of 
the main shaft to the right, as shown in Figure 
10, the rider will cooperate with the slot T0 
to prevent rotation of the shaft While it is being 
moved. Upon return of the shaft into its initial 
position, the condition illustrated in Figure 10 

Winding form 
As pointed out before, the winding form F 

is defined between two transverse face-plates at 
tached to the respective ends of the main Shaft 
portions 40A and 40B, called a headpiece and a 
tailpiece respectively. The two transverse face 
plates are capable of being separated to Split 
winding form by the longitudinal movement of 
the shaft portion 49B, moving the tailpiece away 
from the headpiece. The headpiece and the tail 
piece each comprise a plate portion 70 and a 
boss portion 7 respectively, the latter portions 
being apertured and keyed to the ends of the 
main shaft portions 40A and 49B. The shaft 
portion 40A may extend beyond the plate por 
tion of the headpiece to form the pin 65 as 
described hereinbefore. Pins 72 may be provided 
to hold the parts rigidly in position. - 
The headpiece and the tailpiece are provided 

with aligning slots 3 at their sides to expose a 
portion of the completed coil to allow holder 
clips to be automatically attached to the coil to 
prepare it for removal from the winding form 
without loss of form. Figure 3 shows the holder 
clipS positioned upon the coil. This mechanism 
for automatically attaching clips to the coil will 
be described in detail hereinafter. 

Between the headpiece and the tailpiece, a 

2,154,792 
shim plate 74 is positioned to separate the plane 
Surfaces of the transverse face-plates. The 
Shim-plate 74 is apertured to allow the pins 65 
to project therethrough and also to provide open 
ing for the holding ScreWS 15 which are threaded 
into the headpiece. The thickness and peripheral 
contour of the Shim-plate 74 are varied to suit 
the dimensions of the coil that is to be wound in 
the form and may vary widely. Adjacent the 
edges of the Shin-plate, the corners of the head 
piece and the tailpiece are chamfered and 
rOtunded SO as to guide the Wire to be Wound 
into the trough of the form, the rounded edges 
protecting the insulation of the Wire from 
chafing. 
The Contour of the trough of the Winding form 

may be designed to suit specific conditions as, 
for example, the coil to be wound for use in form 
WOund armatures as described in my co-pend 
ing application Serial No. 107,341. 
the perimetrical contour of the coil is made of 
Suitable dimensions to embrace the armature 
core and fit into the slots thereof. The trans 
verse contour of the form is shaped so that the 
Sides of the coil. Which fit into the armature slots 
are made into quadrilateral form, the smaller di 
mension thereof being a minimum to permit the 
use of a narrow slot in the arnature core and 
the transverse contour forming the end portions 
of the coil are shaped so as to place the Wires : 
forming the coil as near the center as possible 
so as to employ the Smallest possible amount of 
Wire in the Winding of the coil. 
On the upper side of the headpiece is positioned 

a backwardly extending flange 89 having an up- 3.5 
standing portion 8 parallel to the face-plate of 
the headpiece. A clamping means for holding 
the wire during the Winding operation is posi 
tioned on the upstanding portion 8 as Will be 
described in detail hereinafter. 

Referring to Figures 5 and 6, the backwardly 
extending fiange 80 is provided with a lateral 
projection 80A which acts as a guide to direct 
the wire into the winding form. The projection 
is contoured to force the wires toward the shim 
plate 74, the edges being rounded and chamfered 
to prevent injury to the insulation of the Wire. 
The ledge formed by the backwardly extending 
flange 80 is fitted with a bar 8 pivoted about a 
headed stud 82. The bar is held against a stop 
block 83 which is held in position by screws or 
the like by means of a resilient Spring 84 anchored 
in any convenient manner to the upStanding por 
tion 8. The bar 8 is actuated by means of a 
moving finger 85 attached to the cutter head as 
shown in Figures 23, 24, 25 and 26. The finger 
85, moving to the right in Figure 23, is displaced 
by the cam surface on the lower end of the finger 
coming into contact with the bar 8 to override 
the bar as shown in Figure 24 and attain the po 
sition shown substantially in Figure 25, at which 
time the cutter head and the finger 85 have ad 
vanced to their maximum position. Then, upon 
the return stroke, as shown in Figure 26, the 
finger contacts the back side of the bar 8 and 
displaces it about the stud 82 so that the bar 
Will force the completed winding coil from the 
form which is Split at this moment as will be 
described hereinafter. - - 

Wire clamping mechanism, 
Positioned upon upright portion 8 of the head 

piece is a movable clamp means which obtains 
a grip on the leading end of the coil when in an 
initial position and holds the leading end at a 

In this case, 
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2,154,792. 
displaced point during the operational cycle for 
a definite period of time and then, by the action 
of an extraneous means; releases the leading end 
of the coil and returns to the initial position 
through the pull of a resilient means to grip the 
trailing end of the coil preparatory to the cutting 
operations to be described hereinafter. After the 
cutting operation has been completed, the clamp 
means again has a grip, upon the leading end of 
the next consecutive coil which is about to be 
wound in the new cycle of Operation. 
The upright portion 8 of the headpiece is pro 

vided with a boss 90 which is apertured to jour 
nal a stud 9 which may be integral with a clamp 
block 92. The stud 9 is transversely bored and 
fitted with a projecting pin 93 extending through 
a segmental slot 94 in the boss 90. The slot 94, 
by its cooperation with the pin' 93, provides a 
means to hold the block 92 in position and to 
limit: the rotative displacement of the clamp 
block by the cooperation between the pin 93 and 
the ends of the slot 94. A resilient means 95 acts 
between the end of the pin 93 and a fixed point 
on the headpiece to urge the clamp block 92 in a 
counter-clockwise direction (Figure 15) So as to 
buttress the flat base 92A of the clamp block 
against the stop block 83 already described. The 
clamp block 92 may rotate about the pivotal stud 
9 through a limited angular displacement being 
normally held in an initial position by the re 
silient means 95. 
The clamp block 92 is positioned so that its 

free face is slightly displaced from the plane of 
the winding form allowing the wire to be wound 
into the form to be guided therein without inter 
ference. This is clearly shown in Figure 8. When 
the trailing end of the wire is to be positioned 
between the jaws of the clamp, it is displaced 
by a guide G, shown generally in Figures 19 and 
20, being positioned on a reciplocating cutter 
means to be described hereinafter, the guide 
pushing the wire laterally so as to thrust it be 
tween the clamping jaWS. 
The clamping jaws comprise a fixed element 

96. preferably integral with the clamp block 92 
and a movable element 9, the movable element 
being in the nature of a lever pivoted at an in 
termediate point on a pin 98 anchored in the 
clamp block 92. The lower branch of the lever 
like movable element cooperates. With the fixed 
portion to form the clamp jaws and the upper 
branch having appropriate can Surfaces coop 
erating with an extraneous bell-crank 99 to apply 
force to the movable element to actuate the 
clamp. A resilient means 00 urges the mov 
able element of the clamp to open position and 
acts, between the upper branch of the lever-like 
movable element and a fixed point on the clamp 
block: 92. 
The bell-crank 99 is pivoted at a central point 

on a stud C which is held in fixed position on 
a projection 02 (Figure 1) of the bearing brack 
et 42. The upper end of the bell-crank is pro 
vided with an adjustable block 3, adapted to 
cooperate with the movable element of the clamp 
so that when the lower end of the bell-Crank, 
which cooperates with a rotating cam f(4 posi 
tioned on the counter-shaft 4 is thrust upward 
ly by the cam, the clamp jaws will be closed, this 
operation talking place when the headpiece is 
in locked position, preferably in the upright po 
sition shown in Figure 15. 
As described before, the clamp block 92 is dis 

placed by the pull of the leading end of the Wire 
of the coil during the first, 180 degrees of rotation 

5. 
as is clearly shown in Figure 16. The clamp block 
92 is rotated through a predetermined angular 
displacement, preferably about 90 degrees by the 
pull of the leading wire of the coil. It remains, 
in this position for a definite predetermined pe 
riod of time during the operational cycle until 
released by a cam-actuated finger f05 (Figure 
17). The angular displacement of the clamp 
block has the advantage of displacing the lead 
ing end of the coil to prevent interference with 
the subsequent operations on the trailing end of 
the coil in relation with the clamp block in 
normal upright position, and at the same time 
leaves the leading end of the coil substantially 
straight and free of bends Which WOuld interfere 
With the operations in positioning the Wires in 
the commutator SegmentS. 
The finger f05 is positioned in the rotational 

plane of the movable element of the clamp and 
is normally displaced outside the path of the 
lever but at selected times is moved into rota 
tional path of the lever by a cam means to re 
lease the leading end of the wire from the clamp 
and - allow the resilient means 95 to move the 
clamp block 92 back to the initial position. The 
finger, 05 is pivoted on a stud 06 positioned on 
the central bearing bracket which journals the 
counter-shaft 4f. A cam 07 is - keyed to the 
counter-shaft and adapted to rotate therewith 
to displace the finger 95 by cooperating with the 
cam rider 08, positioned on the finger. A re 
silient means 09 acts between the finger 05 and 
a fixed point ff0 to pull the cam 07 and the 
cam rider. 08 into cooperative relation. In this 
manner, the finger 05 is moved into the rota 
tional path of the movable element of the clamp 
at predetermined times to give a blow to release 
the clamp hold on the leading, end of the wire 
and allow the clamp block 92 to move from its 
displaced position to the initial position. 

Cutter mechanism. 
To position the trailing end of the completed 

coil. as wound in the form F between the clamp 
jaws on the headpiece and to separate the coil. 
from the Wire issuing from the spool, a recipro 
cating head. His provided. Which has a guide G 
and a cutting shears attached thereto, to fulfill 
these functions, the general view of which is 
shown in Figure 4. The head H is reciprocated 
in its guide Sthrough action of a lever 6, which 
is pivoted at a central point on the stud 7 
anchoring the fixed point preferably, a part of 
the guide: 
The lower end of the lever 6 is provided with 

a cam rider 8 which cooperates with a properly. 
contoured cam surface 9 in the periphery of 
the cam drum 67. As already described, the cam. 
drum 67 is fixed on the countershaft 4 and ro 
tates therewith so that the cam rider f8 is dis 
placed in timed relation with the operation of the 
other parts of the machine as will be described 
in detail hereinafter. 
The upper end of the lever 6 is provided with 

a stirrup 20 which is pinned to the lever for lim 
ited rotation thereabout. The stirrup 20 is fitted 
With a stud 2 which is adjustably attached to 
apertured block? 22, the stirrup, the stud, and the 
block being in the nature of an adjustable pitman 
to transmit reciprocatory motion from the lever 

6., to a boss, 23 positioned. On the reciprocating 
head H. . If convenient, a counter means. Kmay. 
be attached to the guide. 5. having an arm co 
operating with the lever, f f 6. to register the num 
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ber of actuations of the machine for the forma 
tion of coils. 
The reciprocating head H is divided into two 

portions. A cutter head 24 and a pusher element 
25 (Figure 19). BOSS 23 is positioned on the 
end of the pusher element 25 and, through the 
action of the lever S, moves the pusher element 
in the guide 5 which has grooves 26 cooperat 
ing with tongues 2 on the sides of the pusher 
element. The cutter element similarly cooper 
ates with the guide 5. In this manner, both 
portions of the cutter head are capable of recip 
rocating motion in the plane of the guide 5, 
each being separate but cooperating together by 
a mechanism to be described hereinafter. 

Projecting forwardly from the pusher element, 
a bar 28 is provided to overlay the cutter head 
f24. The bar 28 cooperates with a stud 29 on 
the movable element 33 of the cutting shears, 
the element being pivoted on the stud 3. A 
resilient means 32 (Figure 22) holds the mov 
able element 30 in position, the tension of the 
resilient means being controlled by lock nuts 33. 
A fixed element - 3A of the cutting shears is fix 
edly positioned on the forward end of the cutting 
head 24. The opening between the cutting 
edges on the shears element is opened in the same 
direction as the bight to guide G so that the 
wires, as noved by the guide G, after falling into 
the notch N, Will likewise be aligned with the bight 
of the shears so as to be positioned therebetween 
for the cutting action. 
AS pointed out before, the bar 28 Overlays the 

cutter head 24 and cooperates with the stud 29 
On the movable element 3 of the cutter Shears. 
In Order that the movable element of the Shears 
may be displaced so as to create a shearing stress 
in the bight of the shears, the bar 28 is provided 
With an oblique slot 28A in which the stud 29 
moves to actuate the nowable element of the 
cutter shears. This action severs the Wire at the 
trailing end of the coil. The bottom of the 
oblique slot 28A prevents separation of the cut 
terhead 24 and the pusher head f25 and to keep 
the stud 29 normally at the bottom of the slot 
28A, a resilient means 35 is provided which acts 

between the pusher element and the cutter head 
being in normal position as shown in Figures 19 
and 20. Proper sockets 35A and S5B are pro 
Vided upon the tWO portions of the cutter head to 
hold the resilient means 35 in position. The 
resilient means 35 is sufficiently stiff to remain 
in unflexed condition during the initial movement 
of the cutter head; that is, during the period in 
Which the guide G positions the Wires of the trail 
ing end of the coil in the notched end so as to 
position them between the jaws of the clamping 
means and in the bight between the cutters of 
the shears. However, when the forward end of 
the cutter head 24 abuts against the headpiece, 
as shown in Figures 20 and 21, the continued dis 
placement of the pusher head causes the stud 29, 
positioned upon the movement element of the 
shears 3, to be displaced to the right (Figure 21) 
by the action of the sides of the oblique slot upon 
the stud 29. This displacement closes the bight 
of the shears and effectuates the cutting action 
of the trailing end of the coil to release the coil 
completely from the wire issuing from the spools. 
This allows the coil to be removed from the ma 
Chine. 
The guide G is positioned relatively above the 

jaWS of the clamp, while the cutting shears is lo 
cated relatively below the jaws of the clamp so 
that the Wire from the spool may cut below the 
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jaws of the clamp to sever the coil therefrom and 
at the same time allow the end of the wire from 
the coil to remain fastened between the clamping 
jaws to become the leading end of the next con 
secutive coil. 
As described before, the guide G and the finger 

35, as shown in Figures 23, 24, 25, and 26, are 
actuated by the action of the reciprocating head H 
to perform the functions heretofore described. 
The guide G is in the nature of a plate having 
can Surfaces on the forward end thereof so as to 
gather the Wires issuing from the form together 
into the notch N whereafter by further movement 
the guide positions these wires between the jaws 
Of the cutting machines and in the bight of the 
cutting shears. The finger 85 is actuated by a 
bar 85A which is reciprocated within the guide 
85B fixedly positioned to the frame. The bar 
35A cooperates with the pusher head 25 by 
means of the laterally extending lug 85C which 
cooperates with the notch 85D in the bar 85A so 
that the thrust of the pusher head 25 recipro 
cates the finger 85 as described hereinbefore. 

Clip-attaching mechanism. 
After the coil is completely wound and ready 

for removal from the winding form of the ma 
chine, SOrne tenporary holding means is prefer 
ably provided to retain the loose wires of the coil 
in foin until some more permanent holding 
means may be applied to the coil, tape binders 
for example. For this purpose, holding clips of 
the type generally illustrated in Figure 34 are 
provided which are attached to the coil sides 
(as shown in Figure 3) by an automatic mecha 
nism to be described in detail hereinafter. This 
mechanism is best illustrated in the drawings in 
Figures 27 to 34 inclusive. 
As pointed out before, aligning slots are pro 

vided in the sides of the headpiece and tailpiece 
to expose the sides of the wound coil to which 
the clips are to be attached before the coil is re 
noved from the winding form of the machine. 
The clips are preferably attached to the coil sides 
at the time before the cutting of the trailing end 
cf the coil from the wire of the Spool is consum Vivi Ji. 

inated so that the wires of the coil may be held 
compactly together and in convenient form for 
the taping operation. 

Referring particularly to Figures 27 and 28, re 
ciprocating heads 38 and 39 are provided which 
approach the coil C (shown in phantom) from 
its sides to attach the holding clips to the ex 
posed portion of the coils in the slots described 
hereinbefore. The reciprocating heads are 
moved by two bell-cranks 40 and 4f which coop 
erate through their horizontal arms by the inter 
meshing of gear sectors 2 positioned on the 
ends of the arms. The gear sectors f 42 enforce 
unifornin novement of bell-cranks and provide the 
Sai Ke Simultaneous lateral movement of the re 
ciprocating heads by the action of the upright 
arms of the bell-cranks. The bell-cranks are 
pivotally mounted on studs 43 positioned on an 
upright plate 44 which is fixedly attached to the 
frame of the machine. The upright arm of the 
bell-crank 4 is provided with an ear 45 to 
which a cam rotor 46 is attached to cooperate 
With can path 47 in a disc 48 fixed to the 
counter-shaft 4 for rotation therewith. The 
rotation of the disc 48 causes the can rotor f46 
to follow the can path so that the bell-crank 40 
is moved about its pivot, this motion being trans 
ferred to the other bell-crank 4 by the cooper 
ating gear sectors 42. The two reciprocating 
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heads 38 and 39 are thereby advanced inwardly 
toward the coil sides where the clip is attached 
to the exposed portion of the coil in the slots. 
of the headpiece and tailpiece" by an automatic 
mechanism shown generally in Figures 29 to 33 
inclusive. For convenience in description, the 
details of actuating mechanism of one recipro 
cating head will be described. 

Referring particularly to Figure-33, the upright 
plate 44 is provided with slots 50 through which 
a stud 5 extends to connect the head. 38 to the 
upright arm of the bell-crank 4. The stud is 
may be made integral with the head 38 and de 
signed to cooperate with the upright arm of the 
bell-crank 4 by sliding bearing f4 A which 
compensates for the arcuate path of the end 
upright arm. Guides 52 and 53 are suitably, 
positioned by bolts or the like on the upright plate 
44 to cooperate with lateral projections 38A on 

the reciprocating head 38 in the plane of the 
exposed coil side so that the clip to be attached. 
thereto by the reciprocating head will register 
with the slots in sides of the headpiece and tail 
piece described hereinbefore. The reciprocating 
head 38 carries clip actuating bars 54, and 55. 
on its upper side which are pivoted about a boit 
i5S fixed to the reciprocating head. (See: Fig 
ure 29.) 
The forward bight between the two bars f54. 

and 55 is provided with inwardly extending 
fianges (56 to prevent the clip CL from falling 
from position between the bars. The inner sides 
of the bars are provided with notched jaws 57 to 
allow the clip sides to be gripped for application 
of Squeezing pressure to collapse the same and 
open its jaws to embrace the coil. The jaws 57 
may be of integral construction if desired or may 
be separately attached as shown in the drawings 
by means of the screws 58: 
To apply squeezing pressure to the clip CL by 

means of the jaws 57, a double can 59 is pro-. 
vided to act in the rearward bight of the two bars 
54 and 55. The can is fitted with a stud 59A, 

journaled in an aperture in the reciprocating 
head 3S, which on the lower side thereof, is fitted 
with an actuating arm 60 keyed or otherwise 
suitably attached thereto. The actuating arm 
f 60 cooperates with a projection f6 is adjustably: 
positioned on the upright plate 44 so that when 
the actuating arm contacts the projection, the 
cam 39 Will be turned to separate the bars 54 
and f 55 which, acting about the pivot bolt 55; 
will squeeze clip CL between the jaws; 57, thereby 
preparing it for attachment to the coil sides as 
shown in Figure 30. 
The projection S is of predetermined length 

in the plane of reciprocation of the head 38 so 
that the clip will be released after the required 
distance has been traveled by having the actuat 
ing lever 69 overrun the projection 6 as shown 
in Figure 31. Two resilient means 62 and 63 
are provided to return the bars 54 and 55 to an 
initial position, the resilient means S2’ acting be. . 
tween the ends of the bars 54; and 55, and the. 
other resilient means 63, acting between an arm 
; SA integral with the actuating arm: 60, and a 
fixed point 60B on the reciprocating head. On. 
the return stroke: of the reciprocating head. 38. 
the actuating arm 69 again drags across the 
surface of the projection 6? to return to the 
initial position substantially shown in Figure':29 
to begin a new cycle of Operation. 
The initial position of the reciprocating head. 

33 is located below a magazine. 64 containing 
; holding clips which are:-fed to the: reciprocating 

7. 
head consecutively. The magazine: preferably 
has a removable portion f64A, which may be re 
moved for filling without interrupting the cons. 
tinuous operation of the machine. To allow the 
clips to fall consecutively into the reciprocating 
head, a feeder is provided which comprises, a . 
lever 65. (Figures 33 and 34) pivotally mounted: 
on the upright plate f44 by means of the stud 65. 
The lever 65, has a laterally projecting arm 67. 
which cooperates with an aperture 68 in the 
base of the magazine. 64, and is adapted to con 
tact the last clip in the magazine to hold the 
came in position during a predetermined period 
of the cycle of operation. A resilient means S9. 
is provided to hold the arm 67 in contact with 
the clip to prevent it and all the other clips above 
it from falling out of the magazine when the head 
38 is in its innermost position. When the tail 

piece, shown in phantom in Figure 34, is moved 
to open the wiring form F, it contacts the project 
ing end 65A of the lever 65 and displaces it so 
as to release the clip. CL. This allows the clip to 
fall into operable: position in the reciprocating 
head 38 between the squeezing jaws. When the 
form Fis again closed by the return of the tail 
piece, the resilient means again pulls the lever 
back to the holding position, to prevent the clips 
in the magazine from being displaced until the 
next cycle of Operation. 
Each reciprocating head 38 and 39 is pro 

vided. With similar mechanisms to attach the 
holding clips to the coil sides. 

Operation 
The-wire used informing the coils is supplied 

to the machine in spools which are mounted ad 
jacent thereto in any convenient manner, the: 
wire being led from the spools to wire straighten 
ing devices shown in general in Figure 1. Posi 
tioned between the wire straightening devices and 
the winding form, an upwardly projecting arm. A 
is's provided to direct the wire from the wire 
straightening devices into the winding form, prefi. 
erably at a steep angle, by leading the Wire over 
the-top of two pulleys to the clamping devices on: 
headpieces, of the winding form. 
The number of wires used in the winding oper 

ation for forming the coils is optional, a multi 
plicity of wires is preferably used, depending. 
upon the design of the armature in which the 
Completed coils are to be incorporated. In thes 
drawings, a coil having two wires has been illus 
trated in connection with the automatic machine: 
The main shaft 4d. Of the machine With the in 

corporated winding form F is driven directly from 
the primary power source by the driving belt; 
intermittent rotation of the winding form being 
obtained by the use of the Saw-tooth clutch. The 
counter-shaft. 4 is driven by a gear train from 
the constantly rotating driver portion of the 
saw-tooth clutch, and rotates preferably one 
revolution for twelve revolutions of the driverpors 
tion. Positioned on the counter-shaft 4 are: the 
Cam means which actuate the various supple 
mental devices, cooperating with the winding 
form F to obtain full automatic operation of the 
machine, which may thereby operate steadily 
Without Special attention of an operator other 
than to replenish the source of materials without 
which the machine is inoperative; viz, the hold 
ing clips and the wire. The time. relations be 
tween the main...shaft and the counter-shaft dur 
ing, the cycle of operation are based upon the 
speed...ratio as determined by the interconnecting: 
gear train while; the sequential operation of the: 

O 

f 

s 

5. 

55: 

s 

ro 



10 

s 

45 

SS 

70 

8 
Supplemental devices, cooperating with the wind 
ing form, is obtained by angular displacement be-, 
tween the various cams on counter-shaft 4. 
ASSunning for convenience in description that 

the cycle of operation of the automatic coil wind 
ing machine begins with the condition of the 
Winding form F, substantially as shown in Figure 
9, a description of the sequential operation of a 
Complete cycle in winding a coil will be described 
in detail hereinafter. As illustrated in Figure 9, 
the automatic coil-winding machine has just re 
leased the coil C from the winding form by the 
longitudinal movement of the tailpiece on the 
Shaft portion 40B, the coil C being held in form 
by the attached clips CL. The leading ends of the 
Wires W are tightly held in the clamping mecha 
inism on the headpiece as is best illustrated in 
Figure 16 (the headpiece in this figure being 
rotated from its upright form and the clamp 
block 92 is displaced by the pull of the Wires W). 
The can path 68 on the periphery of the cam 

drun 5 has moved the tailpiece from its co 
Operative relation with the headpiece which Will 
allow removal of the completed coil. The head 
piece, during this portion of the operative cycle, 
is held in locked position by the locking mecha 
nism shown generally in Figures 12, 13, and 14. 
The saw-tooth clutch is disengaged just prior to 
the operation of the locking mechanism, so that 
the headpiece may be rigidly held in upright posi 
tion. The counter-shaft, rotating continuously 
one twelfth the speed of the driver portion of 
the saw-tooth clutch, causes the cam path 68 
to move the tailpiece again into cooperative rela 
tion. With the headpiece to the position shown 
Substantially in Figure 7. In doing so, the guide 
means Shown in Figures 10 and 11 is released 
from the locking position as shown in Figure 11 
which obtains when the tailpiece is in retracted 
position shown in Figure 9 to the free position 
shown in Figure 10, in which the plunger T rides 
on the cylindrical surface of the shaft portion 49B 
and presents no interference with the rotation 
thereof. The tailpiece, under these circum 
stances, is in close cooperation with the headpiece 
to close the winding form 
shown in Figure 7. 
With the headpiece and tailpiece cooperating 

as shown in Figure 7, the winding form is in 
closed condition and ready for the beginning of 
the new coil-winding cycle. The locking mech 
anism shown in Figures 12, 13, and 14, is re 
leased at this time by the cam rider 5 contacting 
the low portion of the can 55 to retract the bar 
56 and disengage the projection 55A from the 
slot 57. Simultaneously, the driven portion of the 
saw-tooth clutch is released and its resilient 
means shifts it into engaging relation with the 
driver portion so that the Winding form F. Will 
begin to rotate. 
The headpiece and tailpiece rotate together, 

the driving force being transmitted from the 
headpiece to the tailpiece by the pin 65 which 
engages the aperture 66 in the tailpiece. They 
are held in cooperative relation by the action of 
the cam rider (not shown) in the can path 68. 
The initial pull of the headpiece on the leading 

ends of the wires W displaces the clamp block 
92 approximately 90 degrees about its pivot 
against the pull of the spring 95 to the position 
shown substantially in Figure i8. The Wires is 
suing from the pulleys on the guide A to the 
clamp block 92 on the headpiece are slightly dis 
placed from the plane of the Winding block, 
and during the first 90 degrees of rotation, the 

F Substantially as 
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Wires are guided into the Winding form F by con 
tacting the chamfered edges of the lateral pro 
jection 8 CA On the headpiece. Thereafter the 
Wires will Smoothly wind into the form for a pre 
determined number of turns from the pulleys 
Without interference. - 

After the predetermined number of turns have 
been wound into the form (not necessarily the 
number of turns necessary to complete the coil) 
the leading end of the wire is released from the 
clamp block 92 on the headpiece by the action of 
the finger 5 (as shown in Figure 17) contact 
ing the movable portion 9 of the clamp. The 
counter-shaft 6 rotates to bring the can fel 
into relation with the can rider 93, positioned 
on the finger G5, the finger G5 being moved 
thereby into the path of rotation of the nowable 
portion 97 of the clamp, so that the resulting 
impact between the two parts Will displace the 
imovable portion in a clockwise direction about its 
pivot. This acticin releases the grip of the clamp 
ing jaws on the leading end of the wire and coin 
pletely frees the leading end of the wire from 
the headpiece. The coil may not unwind even 
though its end is free because the Subsequently 
Wound turns overlap the first turn and prevent 
it from being displaced. The form F continues 
its rotation in the interim until the required 
number of turns have been wound into the form 
to complete the coil. The clamp block 92, no 
longer infiuenced by the pull of the leading wires 
of the coil, is snapped back to its original posi 
tion (Figure 18) by the action of the resilient 
means 95 and by the centrifugal force of ro 
tation of the headpiece. In this position, the 
clamp block 92 with its jaws opened under in 
fluence of the resilient means 09, cooperates 
with the clamping and cutting mechanisms Whose 
actions are to be described hereinafter. 
After the full number of turns have been Wound 

into the winding form, the lever 50 &nd the lock 
ing mechanism shown in Figures 12, 13 and 14 
again operate to disengage the saw-tooth clutch 
and lock the headpiece in upright position as 
shown in Figure 15. This places the headpiece 
and clamp block 92 in proper position to co 
operate with the clamping and cutter mecha 
nisms. The position of the wires W is defined 
between the left upper corner of the Winding 
form (Figure 18) and the pulleys on the guide 
A so that they are substantially aligned with the 
bight of the cutting shears on the moving head 
Hand the space between the clamping jaws 96 
and 9. 
Cam rider f3, cooperating with the can path 

E 9 on the can drum 67 at this time, advances 
the cutter head H toward the headpiece by the 
lever mechanism already described, the Cutter 
head H moving in Substantially parallel juxta 
position with the main shaft 40. This advances 
three elements into cooperative relation with the 
headpiece; namely, the guide G, the cutter shears 
(both shown generally in Figures 19, 20, and 
21), and the finger 85 (shown generally in Fig 
ures 23 to 26). 
The guide G projects slightly farther in the 

direction of the headpiece . than the Cutting 
shears, and is fitted with cam surfaces on its 
forward edge to collect the wires W into the 
notch N, which aiigns the wires W with the gap 
between the jaws of the clamp. The guide G is 
spaced relatively above the clamp jaWS and the 
cutter shears is spaced relatively below the clamp 
jaws and both being positioned along the line 
of the wire issuing from the winding form to the 
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pulleys on the upWardly projecting arm A. The 
action of the guide G, therefore, positions the 
Wires in the bight of the cutting shears for the 
cutting operation of the trailing end of the com 
pleted coil below the clamp and in the space 
between the clamp jaws to allow a grip to be ob 
tained by the clamp on the leading end of the 
next consecutive coil to be wound. The guide 
G has a further function to displace the Wires 
from the plane of the winding form to the plane 
of the clamp block 92 as is clearly shown in 
Figure 20 which shows the head H in its maxi 
Inun position of displacement. The movement 
of the guide and Cutter head, as limited by con 
tact With the headpiece, is shown in the Figures 
19 and 20. 
Simultaneously With the action of the guide G, 

the bell-crank 99 is actuated by the cam 04 
positioned for rotation with the counter-shaft 
4. When the Wires W are positioned between 
the clamp jaws by the guide G, the movable ele 
ment 97 of the clamp is displaced down Wardly 
by the block on the bell-crank 99 to close the jaws 
thereof and grip the wires. The movement of 
these parts is clearly shown in Figure 15, the ad 
justable block on the upper end of the bell-crank 
contacting the element 97 to accomplish the 
ciamping action. This gives the headpiece a 
grip on both the trailing end of the coil already 
wound and the leading end of the next Consec 
utive coil. 
While the clamp jaws are being closed by the 

action of the bell-crank 99, the cutter shears are 
being actuated by the cooperation of the pin 29 
on the movable portion of the shears and the 
oblique slot 28A on the pusher portion of the 
head H. The cutter portion as described before 
abuts at its forward end against the headpiece 
as shown in Figure 20 at the beginning of the 
cutting action. The pusher element, however, is 
designed to advance farther and must do SO 
against the action of the resilient means 35, 
which acts between the cutter portions and the 
pusher element and holds the pin 29 in the bot 
tom of the oblique slot 28A So that the Cutter 
shear jaws are open during the initial Stages. 
When the pusher element advances against the 
resilient means 35, the cutter portion being held 
stationary by its abutment against the headpiece, 
the pin f29 is displaced from the bottom of the 
oblique slot 28 and advanced toward the right 
(Figure 21) by riding up the slot. This action 
displaces the shear element and closes the bight 
and inasmuch as the wires have been positioned 
therein by the guide G, they Will be cut So that 
the trailing end of the coil is severed. This frees 
the completed coil for removal from the machine. 

During the interval of time in which the guide 
G and the cutter shears have been actuated, the 
finger 85, shown in Figure 23, has been advanc 
ing in the direction of the headpiece by the ac 
tion of the pusher element through the stages 
shown generally in Figures 23 to 25. The finger, 
by this proceSS, has been positioned on the rear 
side of the bar 8, the finger being flexible on the 
forward stroke to allow it to be displaced as 
shown, but is rigid on the stroke away from the 
headpiece so that the bar 8 must be displaced 
about its pivot. The displacement of the bar 8 
assures the removal of the coil from the form by 
thrusting the leading and trailing ends of the coil 
outwardly from the form. This action is gener 
ally shown in Figure 26. 
At the time the head His moving into coopera 

tion with the headpiece to perform the functions 
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required of it, a clip-attaching mechanism, shown 
generally in Figures 27 to 33, is set in motion to 
position a holding clip on each side of the coil as 
exposed in the slots of the winding form F. The 
holding clips are released and positioned on the 
coil sides an instant before the trailing end of 
the coil is severed by the cutting shears below the 
Clamping means, so that the wires of the coil will 
be held in compact relation which Will allow the 
Cutter to operate without destroying the form of 
the coil. When the coil is removed from the ma 
chine, the clips hold the coil together until more 
permanent holding means may be applied. 
The can path 47 in the disc f48 moves the 

reciprocating heads 38 and 39 in a plane trans 
Verse to the main shaft 40 through the agency 
of the bell-cranks 40 and f4 so that the clips 
may be attached to the exposed coil sides. As 
the heads move inwardly, the fixed projection 6, 
Which is of predetermined length, contacts the 
actuating lever 60 of the double cam 59 to ap 
ply Squeezing pressure to the clip CL to open its 
ja:WS to allow entry of the coil sides therebetween. 
When the extended clip is adjacent the coil side 
(as shown in Figure 30), the actuating lever f GO 
is disengaged from the contact with the projec 
tion 6 and allows the squeezing pressure on the 
clip to Subside, closing the clip in engaged posi 
tion on the coil side. The reciprocating head then 
retreats to its initial position to be replenished 
With new clips from the magazine as will be de 
Scribed hereinafter. 
The Winding form, after the cutting action of 

the trailing end of the wire, is opened by the 
action of the rider (not shown) in the cam path 
68 on the can drum 67 so that the completed 
coil may be removed from the machine. The 
tailpiece is moved longitudinally to open the 
Winding form to the position shown substantially 
in Figure 9, the head H retreating simultaneously 
So that the finger 85 moves the bar 8 outwardly, 
as described before, to thrust the coil out of the 
form to fall into a hamper below. When the tail 
piece is displaced to its maximum distance from 
the headpiece, it contacts the end of the lever 65 
to displace it a short distance to the right (Figure 
34) So that a clip in the magazine is released to 
fall into position in the reciprocating head. The 
lever 65 is released by the return of the tailpiece 
and allows the projection f6 7 to hold the clips in 
position in the magazine to prevent them from 
falling out. From this point, a new cycle of oper 
ation is started. 

It is to be understood that the above detailed 
description of the present invention is intended 
to disclose an embodiment thereof to those skilled 
in the art, but that the invention is not to be con 
Strued as limited in its application to the details 
of Construction and arrangement of parts illus 
trated in the accompanying drawings, since the 
invention is capable of being practiced and car 
ried out in various ways without departing from 
the Spirit of the invention. The language used 
in the Specification relating to the operation and 
function of the elements of the invention is emi 
ployed for purposes of description and not of 
limitation, and it is not intended to limit the 
Scope of the following claims beyond the require 
ments of the prior art. 
I claim: 
1. In a device of the class described, a revolv 

ing head piece, a tail piece cooperating with the 
head piece, means to allow relative axial move 
ment between the head piece and and the tail 
piece, a wire form means positioned between the 

O 

s 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

s 



O 

5 

20 

25 

50 

55 

60 

65 

70 

S 

O 2,154,792 
head piece and the tail piece and adapted to be 
Split by the relative axial movement of the head 
piece and the tail piece, wire holding means co 
Operating With the form means and adapted to 
hold the leading end of the wire for predeter 
mined intervals, cutter means cooperating with 
the form means to Sever the trailing end of the 
Wire, and means to position holding clips at pre 
determined times on the sides of the Wire coil 
formed in the Wire form. 

2. In a device of the class described, a revolving 
head piece, a tail piece cooperating with the head 
piece and adapted to rotate thereWith, means to 
allow relative axial movement between the head 
piece and the tail piece, a peripheral channel 
formed between the head piece and the tail piece 
to form the wire coil and adapted to be split by 
the relative movement of the head piece and the 
tail piece, clamp means cooperating with the pe 
ripheral channel to hold the leading end of the 
wire, cutter means cooperating with the channel 
to sever the trailing end of the Wire, shifting 
means cooperating with the clamp means, and 
the cutter means to release the leading end of 
the wire and to grip the leading wire of the next 
consecutive coil. 

3. In a device of the class described, a revolving 
headpiece, a tailpiece cooperating with the head 
piece and adapted to be rotated thereby, a periph 
eral groove formed between the headpiece and the 
tailpiece and adapted to form the Wire coil upon 
rotation of the headpiece and the tailpiece, means 
to allow relative movement of the headpiece and 
tailpiece to remove the completed coil, Oscillating 
clamp means cooperating With the peripheral 
groove and adapted to hold the leading end of the 
wire coil during winding by being displaced from 
normal position, releasing means to open the 
clamp means at predetermined times to free the 
leading end of the wire coil and return the clamp 
means to normal position, means to Secure the 
trailing end of the coil in the clamp means, and 
means to sever the trailing end of the coil between 
the clamp means and the peripheral groove. 

4. In a device of the class described, a rotatable 
form for the formation of the wire coil, means to 
hold and to release the leading end of the Wire 
coil for predetermined times in a plane displaced 
from the winding plane, means to Secure the trail 
ing end of the wire coil and the leading end of the 
next consecutive coil in the means to hold and 
release by displacement from the winding plane, 
means to cut the trailing end of the coil to free the 
coil, and means to remove the coil from the rotat 
able form. 

5. In a device of the class described, a Wire 
guide, a rotatable form, means cooperating With 
the form to hold the leading end of the Wire in a 
plane displaced from the Winding plane, means to 
cause the wire to pass into the form during rota 
tion thereof, releasing means to break the hold of 
the means cooperating with the form at predeter 
mined times to release the leading end of the wire, 
guide means to displace the trailing end from the 
winding plane to position the trailing end of the 
coil in the means cooperating with the form to 
obtain a new hold on the Wire forming the leading 
end of the next consecutive coil, means to sever 
the trailing end of the coil between the means 
cooperating With the form and the coil, means to 
position clips on the coil Sides, and means to 
remove the completed coil from the form. 

6. In a device of the class described, a rotatable 
form for the wire coil adapted to be rotated for a 
predetermined portion of the operational cycle 

and to remain stationary for the balance thereof, 
shiftable holding means cooperating with the 
rotatable form to hold the leading end of the wire 
coil adapted to be shifted from normal position 
during rotation of the form, means to release the 5 
holding means during the rotation of the form to 
return the holding means to normal position, 
means cooperating With the holding means to 
position the trailing end of the wire coil in the 
holding means to effectuate the holding operation, 10 
cutter means to sever the wire of the coil between 
the holding means and the coil, means to position 
clips on the sides of the coil and means to remove 
the coil from the rotatable form. 

7. In a device of the class described, a split is 
rotating form, guide means to lead the wire into 
the form, driver means to rotate the form at pre 
determined times, locking means to hold the form 
Stationary at predetermined times and places, wire 
holding means cooperating with the form to grip 20 
the leading end of the coil adapted to be shifted 
during the winding cycle from an initial position, 
releasing means cooperating with the holding 
means to free the leading end of the coil and allow 
the holding means to shift to the initial position 25 
at predetermined times, means to position the wire 
of the completely Wound coil in the holding means 
and to actuate the holding means to grip the wire, 
cutter means to sever the wire between the hold 
ing means and the form, and means to open the 30 
form and remove the coil from the form. 

8. The device defined in claim 7, further char 
acterized by a means to position holding clips on 
the Sides of the coil prior to the severing of the 
Wire by the cutter means. 35 

9. In a device of the class described, the combi 
nation of a split rotatable wire-winding form, 
means positioned on the form to hold the wire end 
in a plane displaced from the winding plane, non 
rotating cutter means cooperating with the form to 
at predetermined times to sever the wire adjacent 
the means to hold the Wire and in a plane dis 
placed from the winding plane, and means to 
remove the completed coil from the form. 

10. The device defined in claim 9, further char- is 
acterized by a magazine for holding clips and 
means to position the holding clips on the sides of 
the coil from the magazine. 

i1. In a device of the class described, the com 
bination of a rotatable winding form, means to 50 
hold the leading end of the wire in a plane dis 
placed from the Winding plane and for predeter 
mined times, means to sever the trailing end of the 
Wire, non-rotating means to position holding clips 
On the sides of the coil, and means to remove the 55 
coil from the form. 

12. In a device of the class described, the combie 
nation of a rotatable winding form, means mount 
ed. On the form to hold the leading end of the wire 
in a plane displaced from the winding plane, 60 
reciprocating means cooperating with the form to 
release the leading end of the wire, means to posi 
tion the trailing end of the wire by displacement 
from the Winding plane into the means mounted 
On the form for holding the leading end of the 65 
Wire, and to cut the trailing end of the coil to free 
the coil, means to position holding clips on the coil 
Sides, and means to remove the completed coil 
from the form. 

13. In a device of the class described, the com- 70 
bination of a rotatable form, pivoted holding 
means on the rotatable form adapted to assume 
two positions, an initial position and a winding 
position, reciprocating means cooperating with 
the form to guide the trailing end of the coil Ts 



5 

0. 

5 

25 

30 

35 

40 

45 

55 

60 

70 

5 

2,154,792 
from the winding plane into cooperation with the 
holding means in a plane displaced from the 
winding plane, and to cut the completed coil free 
from the supply wire, means to position holding 
clips on the coil sides and means to remove the 
coil from the form. 

14. In a device of the class described, the con 
bination of a rotatable form, means mounted. On 
the form for holding the leading end of the coil 
and adapted to assume a displaced position from 
an initial position, means to position the Supply 
wire into the holding means in its initial posi 
tion and anchoring the Same therein, means to 
cut the supply wire below the holding means to 
free the trailing end of the coil, and means to re 
lease the leading end of the coil from the holding 
means when the holding means is in displaced 
position. 

15. In a device of the class described, the COm 
bination of a rotatable form, guide means for the 
supply wire to establish an angle of tangency be 
tween the form and the Supply wire during sta 
tionary periods of the form, holding means 
mounted on the form to anchor the leading end 
of the wire, the holding means being moved from 
an initial position to a displaced position by the 
pull of the supply wire, means to release the hold 
ing means to free the leading end of the Wire 
and allow the holding means to return to the 
initial position, reciprocating means cooperating 
with the form along its rotative axis to position 
the supply wire in cooperation with the holding 
means to anchor the supply wire, and to cut the 
trailing end of the coil free from the supply wire, 
reciprocating means cooperating with the form 
along its transverse axis to position holding clips 
on the coil sides, and means to remove the com 
pleted coil from the machine. 

16. In a device of the class described, a wind 
ing form providing a wire-holding portion for the 
Wire end displaced from the plane of the winding 
form capable of being disposed into two positions, 
an initial one at which the Wire is gripped and 
severed; and a displaced position employed dur 
ing a portion of the Winding Operation. 

17. In a device of the class described, a ro 
tatable winding form alternately rotating and 
stationary, holding means on the form to grip 
the wire during the rotating period of the form 
and adapted to be released before the end of the 
rotating period to free the leading end of the 
coil, guide and cutter means cooperating With 
the form during the stationary period of the form 
to position the Supply Wire in the holding means 
and to sever the trailing end of the coil, attach 
ing means to position holding clips on the coil 
sides simultaneous with the action of the guide 
and cutter means, and means to remove the com 
pleted coil from the form. 

18. In a device of the class described, the con 
bination of a rotatable wire-winding form, hold 
ing means on the form adapted to be displaced 
from an initial position to grip the leading end 
of the coil, releasing means cooperating with the 
holding means to break the grip thereof on the 
leading end of the coil and allow the holding 
means to return to the initial position, cutter 
means to sever the trailing end of the coil be 
tween the holding means and the form, actuat 
ing means for the holding means to give the hold 
ing means a grip on the leading end of the coil, 
and means to remove the coil from the form. 

19. In a device of the class described, a Wind 
ing form provided with non-rotating means to 
attach holding clips to the sides of a completed 
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coil, comprising reciprocating heads moving in a 
transverse plane of the Winding form to cooper 
ate With the exposed sides of the coil as held in 
the Winding form, said heads being provided with 
means for applying and releasing a Squeezing 
pressure to the clips to prepare them to grip the 
coil sides. 

20. In a device of the class described, a rotata 
ble Wire winding form, holding means on the 
form adapted to grip the leading end of the coil, 
releasing means to break the grip of the holding 
means on the leading end of the wire, recipro 
Cating means to position the Wire in the hold 
ing means and to sever the trailing end of the 
Coil therefrom, and actuating means cooperat 
ing with the holding means to clamp and grip the 
new leading end of the coil to be wound, attach 
ing means to position holding clips on the coil 
sides, means to remove the coil from the form, 
and poWer means adapted to actuate the various 
means in predetermined time sequence to obtain 
full automatic action of the device. 

21. In a device of the class described, a revolv 
ing head piece, a tail piece cooperating with the 
head piece, means to allow relative axial move 
ment between the head piece and the tail piece, a 
Wire form means positioned between the head 
piece and the tail piece and adapted to be split 
by the relative axial movement of the head piece 
and the tail piece, wire holding means cooperat 
ing With the form means and adapted to hold the 
leading end of the wire for predetermined inter 
Vals, cutter means cooperating with the form 
means to Sever the trailing end of the wire, means 
to position holding clips at predetermined times 
On the sides of the wire coil formed in the Wire 
form, means to remove the coil from the form and 
pOWer means to apply an actuating force to the 
Various means at predetermined times to obtain 
full automatic action of the device. 

22. In a device of the class described, a head 
piece, a tail piece cooperating with the head piece 
and adapted to rotate therewith, means to allow 
relative axial movement between the head piece 
and the tail piece, a peripheral channel formed 
between the head piece and the tail piece to form 
the Wire coil and adapted to be split by the rela 
tive movement of the head piece and the tail 
piece, clamp means cooperating with the periph 
eral channel to hold the leading end of the wire, 
guide and cutter means cooperating with the 
channel and the clamp means to position the Wire 
in the clamp means and to sever the trailing end 
of the coil between the clamp means and the coil, 
means cooperating with the clamp means to grip 
the leading end of the wire for the formation of 
the next consecutive coil, means to remove the 
coil from the form, and actuating means cooper 
ating With the various means to apply power 
thereto at predetermined times in a predeter 
mined Sequence to obtain full automatic opera 
tion of the device. 

23. In a device of the class described, a revolv 
ing head piece, a tail piece cooperating with the 
head piece and adapted to be rotated thereby, a 
peripheral groove form between the head piece 
and the tail piece and adapted to form a wire 
coil upon rotation of the head piece and the tail 
piece, means to allow relative movement of the 
head piece and the tail piece to move the com 
pleted coil, oscillating clamp means cooperating 
With the peripheral groove and adapted to hold 
the leading end of the coil during winding by be 
ing displaced from normal position, releasing 
means to open the clamp means at predetermined 
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times to free the leading end of the wire coil and 
allow the clamp means to return to normal posi 
tion, means to guide the trailing end of the coil 
in the clamp means, means to actuate the clamp 
means to obtain a grip upon the leading end of 
the coil, means to sever the trailing end of the 
coil between the clamp means and the peripheral 
groove means to remove the coil from the periph 
eral groove, and actuating means to supply power 
to the various means at predetermined times and 
in predetermined sequences to obtain full auto 
matic operation of the device. 

24. In a device of the class described, a rotat 
able form for the formation of the wire coil, 
means to hold and means to release the leading 
end of the wire coil at predetermined times in the 
Winding period, guide means to position the trail 
ing end of the wire coil and the leading end of 
the next consecutive coil in the means to hold, 
means to actuate the means to hold the leading 
end of the Wire to obtain a grip thereon, means 
to cut the trailing end of the coil to free the coil, 
means to position holding clips upon the coil 
sides, means to remove the coil from the rotat 
able form, and means to supply power to the vari 
ous means at predetermined times and in prede 
termined sequence to obtain full automatic oper 
ation of the device. 

25. In an automatic coil winding device, a 
Winding cycle adapted for continuous operation 
for the production of a series of similar coils com 
prising a rotating period for the winding form 
during which the leading end of the partially 
completed coil is released and a stationary period 
for the winding form during which the trailing 
end of the coil is gripped in a plane displaced 
from the Winding plane for cutting and to obtain 
a hold on the leading end of the next consecu 
tive coil, of positioning holding clips on the coil 
sides, of severing the trailing end of the coil below 
the grip forming the hold on the leading end of 
the next consecutive coil to free the completed 
coil, of opening the winding form to remove the 
completed coil from the device, and closing the 
Winding form to begin a new cycle. 

26. In a device of the class described, a Sep 
arable winding form, means in the winding form 
to allow the positioning of suitable holding means 
thereon to hold the coil temporarily in shape 
after removal from the form, reciprocating means 
adapted to cooperate with the means in the wind 
ing form, to manipulate the suitable holding 
means to position the holding means on the coil 
sides at predetermined times in the winding cycle 
of the coil, and magazine means to supply hold 
ing means to the reciprocating means. 

27. In a device of the class described, a sep 
arable Winding form, slots in the Winding form 
to expose the sides of a completed coil to allow 
positioning of holding clips on the coil sides to 
hold the coil in shape temporarily after removal 
from the Winding form, reciprocating means 
adapted to cooperate With the slots in the wind 
ing form and adapted to apply pressure to the 
holding clips to open the jaws thereof and to re 
lease the same in such timed relation that the 
holding clips will be positioned on the coil sides 
at predetermined times in the winding cycle of 
the coil, and magazine means cooperating with 
the reciprocating means to supply holding clips 
thereto. 

28. In a device of the class described, the com 
bination of a rotatable winding form, means po 
Sitioned on the form to hold the wire end, means 
to release the leading end of the coil and to ob 
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tain a grip on the trailing end including the lead 
ing end of the next consecutive coil, cutter means 
cooperating with the form to sever the trailing 
end of the coil below the means to hold the wire, 
non-rotating means to position holding clips on 
the sides of the completed coil, and means to re 
move the completed coil from the form. 

29. In a device of the class described, the com 
bination of a means to wind similar coils con 
Secutively from continuous wire strands, means 
to Sever the coils from the strands, holding means 
for the coil sides, non-rotating means to posi 
tion the holding means on the coil sides, and 
means to remove the completed coil from the de 
WCe. 

30. In a device of the class described, the com 
bination of a form means to wind similar coils 
consecutively from continuous wire strands, 
means to sever the coils from the strands, holding 
means for the coil sides, magazine means for the 
reserve holding means, non-rotatable means to 
position the holding means on the coil sides from 
the magazine means, and means to remove the 
Completed coil with its holding means from the 
device. 

31. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous wire strands, means to 
Sever the completed coils from the strands, hold 
ing means adapted to be attached to the coil sides 
prior to the severance of the coil, non-rotating 
reciprocating means to position the holding means 
On the coil sides, and means to remove the com 
pleted coil including the holding means from the 
device. 

32. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous wire strands, means to 
Sever the completed coils from the strands, hold 
ing means adapted to be attached to the sides of 
the complete coil to hold the coil intact after re 
moval from the Winding means, magazine means 
to contain unattached holding means, non-ro 
tatable means acting between the magazine 
means and the completed coil to position the 
holding means on the coil sides, and means to 
ren Ove the completed coil. With the attached 
holding means from the device. 

33. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous wire strands, means to 
Sever the completed coil from the strands in a 
plane displaced from the Winding plane, holding 
means adapted to be attached to the sides of the 
completed coil, non-rotating means to position the 
holding means on the coil sides to hold the coil 
intact upon removal from the device, and means 
to remove the completed coil with the holding 
means attached to the coil Sides from the device. 

34. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous Wire strands, means to 
Sever the completed coil from the strands, non 
rotating holding means adapted to be attached 
to the sides of the completed coil, means to po 
sition the holding means on the coil sides to hold 
the coil intact upon removal from the device, 
and means to remove the completed coil with its 
holding means from the device. 

35. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous wire strands, means to 
Sever the completed coil from the strands, non 
rotating holding means adapted to be attached to 
the sides of the completed coil, magazine means 

10 

5 

S20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

5. 



5 

O 

2,154,792 
to contain a series of holding means, means co 
Operating between the magazine means and the 
coil sides to position holding means from the 
magazine on the sides of the completed coil, and 
means to remove the completed coil with its 
holding means from the device. 

36. In a device of the class described, the com 
bination of means to wind similar coils consecu 
tively from continuous wire strands, means to 
Sever the completed coil from the Strands in a 
plane displaced from the winding plane, non 
rotating holding means adapted to be attached 
to the sides of the completed coil, means to po 

15 

20 

sition the holding means on the coil sides to hold 
the coil intact upon removal of the coil from the 
device, and means to remove the completed coil 
with its holding means from the device. 

37. In a device of the class described, a sepa 
rable winding shaft rotating intermittently, a 
control shaft rotating constantly, a winding form 
positioned on the separable portions of the wind 
ing shaft, means actuated by the control shaft to 
grip the leading end of the coil in a plane dis 
placed from the winding plane of the form during 

25 the stationary period of the winding shaft, re 
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leasing means actuated by the control shaft to 
break the grip of the holding means during the 
rotating period of the winding shaft, means actu 
ated by the control shaft to fasten clips on the 
Coil sides during the stationary period of the 
winding shaft, means to sever the trailing end of 
the coil after the holding means has obtained a 
new grip on the leading end of the next consecu 
tive coil and means to remove the completed coil 
from the Winding form. 

38. In a device of the class described, a sep 
arable Winding form, stub shafts extending co 
axially from the Separable portions of the wind 
ing form, means to drive the winding form in 
termittently, a control shaft, means to drive the 
control shaft at a Substantially constant speed, 
means cooperating between the control shaft and 
the Winding form to grip the leading end of a coil 
and to Sever the trailing end of the previous coil; 
to position holding clips on the coil sides and to 
remove the coil from the winding form during the 
stationary period of the winding form and means 
to release the leading end of the coil during the 
stationary period of the winding form. 
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