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2,576,568 

CoIL-WINDING MACHINE 
James S. Burge and Richard M. Goodwin, Ander 

son, and Hilton J. McKee, Middletown, Ind., 
assignors to General Motors Corporation, De 
troit, Mich., a corporation of Delaware 

Original application March 11, 1947, Serial No. 
733,758. Divided and this application June 23, 
1950, Serial No. 169,936 

6 Claims. 
1. 

This application is a division of application 
Serial No. 733,758, filed March 11, 1947, which 
discloses a machine for winding and taping elec 
trical coils, 
The invention claimed in this application re 

lates to the power operated mechanism for ro 
tating a form upon which wire is wound to make 
an electrical coil and for guiding the wire to the 
form from a wire supply. 
An object of the present invention is to provide 

improved means for effecting the engagement and 
disengagement of a clutch which connects a 
power Source With a Winder shaft and which 
causes the shaft to stop in a definite position 
automatically after a predetermined number of 
revolutions. To accomplish this object, the ma 
chine comprises a shaft, a coil winding form 
driven thereby, a power operated driving clutch 
member, a driven clutch member connected with 
the shaft, a first Spring for urging the driven 
clutch member into engagement with the driving 
clutch member, a wire-guide control shaft, gears 
connecting the shafts for driving the second 
shaft continuously at a speed less than the speed 
of the first shaft, a cam driven by the second 
shaft, a wire guide under control by the cam, a 
device carried by the form for cutting the end 
lead of a Wound coil and for anchoring to the 
form the start lead of the next succeeding coil, 
a mechanism adapted to operate Said device when 
the form stops in a predetermined angular posi 
tion, a control shaft driven by the second shaft 
through a lost motion connection which provides 
for movement of the control shaft independently 
of the second shaft, a clutch disengaging mem 
ber connected with the clutch driven member, a 
Cam operated by the third shaft to operate upon 
Said clutch disengaging member to disengage the 
clutch against the action of said first spring 
slightly in advance of movement of the form to 
stopping position, a disc connected with the 
clutch driven member and providing a notch, a 
first shaft-locking member for engaging the notch 
after the clutch is disengaged, a second spring 
urging said locking member away from said disc, 
means operated by the control shaft for biasing 
Said locking member against the notched mem 
ber ahead of disengagement of the clutch where 
by the first shaft coasts into position in which 
the notch receives the locking member, and 
means for operating the control shaft independ 
ently of the Second Shaft to cause said can of the 
third shaft to release said clutch disengaging 
member whereby said first Spring is released to 
engage the clutch and to cause retraction of the 
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locking member biasing means whereby the sec 
Ond spring is released to retract the locking mem 
be from Said notch. 
A further object of the present invention is to 

provide for guiding the wire to the form rotated 
by the winder shaft in a manner such that the 
Wire is biased for ready conformation to a form 
of oblong contour. This is accomplished by caus 
ing the Wire to be received in Succession by two 
guide wheels before it is received by the form. 
The Wire bends on the first wheel in the same di 
rection as it is bent when received by the form 
and the Wire bends on the Second Wheel in the 
opposite direction. Thus the wire is reversely 
bent before being received by the form and it is 
biased to conform to the form more readily. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings wherein a preferred embodi 
ment of the present invention is clearly shown. 
In the drawings: 
Fig. 1 is a front elevation of the coil winding 

mechanism. 
Figs. 2 and 3 are Sectional views taken respec 

tively on lines 2-2 and 3-3 of Fig. 5. Fig. 4 is 
an end view of shaft 402 in the direction of arrow 
4 of Fig. 1 with the form 500 removed. 

Fig. 5 is a plan view of the coil winding mecha 
nism. 

Fig. 6 is a view of cam 577 looking in the direc 
tion of arrow 6 of Fig. 1. 

Fig. 7 is a view of said cam looking in the di 
rection of arrow 7 of Fig. 6. 

Fig. 8 is an end view taken in the direction of 
arrow 8 of Figs, 1 and 9. 

Fig. 9 is a sectional view on line 9-9 of Fig. 8. 
Fig. 10 is a sectional view on line O-O of 

Fig. 9. 
Fig. 11 is an end view taken in the direction of 

arrow f of Fig. 9. 
Figs. 11A and 11B are sectional views taken, re 

Spectively, on lines A-A and B-B of 
Fig. 11. 

Fig. 12 is a fragmentary sectional view on line 
2-2 of Fig. 1. 
Fig. 13 is a fragmentary sectional view on line 
3-3 of Fig. 12. 
Fig. 14 is a view in the direction of arrow f4 

of Fig. 12. - 
Fig. 15 is a fragmentary sectional view on line 
5-5 of Fig. 12. 
Fig. 16 is a view in the direction of arrow 6 of 

Fig. 15 the part in Section being on line 6-6 
of Fig. 12. 
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Fig. 1 is a fragmentary sectional view on line 
- of Fig. 1. 
Fig. 18 is a front view of the winding head half 

of the winding form. 
Fig. 19 is a side view thereof. 
Fig. 20 is a view of the frame of the winding 

form looking in the direction of arrow 20 of 
Fig. 19. 

Fig, 2 shows in perspective two of the cutter 
bars in disassembled relation. 

Figs. 22, 23, 24 and 25 show successive -opera 
tions performed by the cutter. bars. 

Fig. 26 is a side view of... a stationary cutter. 
Referring to Figs. 1 and 9, a frame 460-carries 

bearings 40 (retained by caps 49 fa) for a wind 
ing shaft 402 and bearings'403 (retained by caps 
863a) for a tubular shaft 404" which supports a 
shaft is 5. The sprocket 22 carries a roller bear 
ing f22a journalled on the shaft 402. Normally 
the sprocket 22 is loose on the shaft 492 and is 
free to move-axially, between-the-clutch disc 405 
fixed to the shaft-492. alad, a clutch-disc. 406 whose 
hub is splined to squared portion-497 of the shaft 
402 and is provided with a groove-48 for:receiving 
a roller 409 carried by lever-40 pivoted on a screw 
&ff and urged counterclockwise by coil spring 442 
...toward a cam 43 provided by disc 44 keyed to 
the shaft. 466. When the can '4 3 is rotated 
away from the lever 40, a spring 46 causes the 
clutch piates 485 and 406 to engage the Sprocket 
- 22-so that it will drive.the shaft 402. 

iShaft 42 drives.shaft 4 f5 at one-fourth-Speed 
3 of the former through gears 428; and 42. Shaft 
'45 rotates a scam 47 for controlling a valve Vf 2, 
3 and a can't 8-for controlling a wire: guide to be 
described. Shaft 404 is:a control shaft, which has 
climited movement independent of shaft-sis; and 
shaft 4 f5-drives shafts: 84. For this purposefa 
lost motion connection is provided comprisingia, 
pin? 422 carried by a disc 423 keyed to shaft 404 
and received by an arcuate slot'424 in the hub 
of gear 42. Trip rod 2 f3 (Fig. 17) - which is 
guided by bushing 425 in frame '400 is raised at 
the proper instant to push against a Screw 3.426 
..andraise a lever 427 Spivoted at 428 on a bracket . 
*429 to cause a bar, 439, pivoted at 43 thereon, to 
push against a finger 432 attached to a lever, 433 
clamped to the shaft 464. This will cause shaft 
404 ito move: clockwise (Fig. 17) and counter 
clockwise (Fig. 8) and cam 43 to move away is 
from lever 40 :So that spring 46 will cause the 
clutch to engage and shaft 402 drives' shaft 4 f5. 
"As shaft 45 turns, it'picks up shaft,404,32nd after 
one turn of shaft 4 f5, cam-4 f3 is returned to home 
position to cause lever 40 to move counterclock 
wise (Fig. 9) to cause the clutch to disengage. 
At that time, siever 433 (Fig. 17) , returnis to 
'home' position. As it returns,it pushes. against 
lever 430, being urged clockwise by a spring 434; 
and fever 430 is brought by spring 434 under the 
finger 432. Spring 435 urges lever 427 down 
Ward. - - 

When the clutch is engaged, shaft 402 must 
stop “dead.' This is accomplished by providing 
the hub flange 440 of clutch disc 406 with a ti 
hardened metal Socket-piece 44 (Fig. 13) - for 
receiving a locking; lever - 442. (Fig. 4) attached 
to a shaft 443 journaled vertically in a bracket 
444. As shown in Figs...12 and 16, there is a cam 
disc 445 driven by shaft 404 which provides a team 
446 for engaging a spring metal lever 447 attached 
to a hub 448 pivotally supported by shaft 443 in 
axial alignment therewith but axially adjustable 
relative thereto. Hub'448 has an armr 450-carry 
ing a screw 45? which is engaged by a spring 452 
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to urge levers 450 and 44 clockwise (Fig. 16). 
Arm 45 carries a screw 453 for engaging an arm 
454 attached to shaft 443. A Screw 455 having a 
head for engaging the arm 45 passes loosely 
through arm 450 and is threaded into arm 454. 
Adjustments of screws 453 and 455 provide for 
the proper angular spacing of arms 450 and 454. 
When cam A46 engages spring lever 447, arm 450 
is urged counterclockwise (Fig. 16) and, hence, 
-armia 54, shaft 443 and lever 442 which is caused 
to snap into the recessed block 44 . Hence shaft 
402 is stopped “dead' at the end of four revolu 
tions or whatever its cycle may be. Shaft 402 is 
not stopped when the power is on. The winder 
clutch is opening ahead of the end of the winding 
cycle-and-the-shaft 402 coasts under momentum 
into its stop position. Arrow 449a (Fig. 14) indi 
cates the motion of part 44, which is arrested. 
The shock of engagement of parts 44 and 442 is 
taken up by a rubber block 444c confined under 
compression between frame Ace and a shiftable 
ibearing block 444 b, and urging the same normally 
-against bearing block-484a. These bearing blocks 
are parts of the bracket 44. 
"Precaution is taken against rebound of: lever 

$42, as spring lever 44 is substantially stressed 
'before lever 442 : Snaps into locking position. 
-Therefore, just as lever 442. Snaps into the re 
cessed block 44, a lever 5 arrives at the posi 
tion shown in Figs. 12, 14 and 16 to overlap lever 

* 342 and prevent rebound. Lever 457 is attached 
to a rod 458 pivotally supported by frame 400. 

. A spring 459 attached to a stud 460 of lever 457 
arid to a stud is attached to frame 4003 (Fig. 5) 
"urged a roller-462 carried by lever 458 againsta 
-cam lobe: 463 provided by disc 445, When disc 
345 is rotated counterclockwise (Fig. 12) in re 
sponse to upward movement of rod-2 3 (Fig. 17), 
cam lobe: 463 pushes lever 457 counterclockwise 
so that its lower end will be to the right of a 
shoulder 464 of lever 442, and below said shoulder 
tin Fig. 16. Concurrently, cam lobe '446 leaves 
lever 447, leaving spring 452 free to rotate lever 
A2 clockwise out of locking engagement with the 
clutch hub 440; and, concurrently, cam 43 leaves 
lever 4f (Fig. 9), so that shafts A2 and 45 
and 44 start rotation. Shafts:45 and 404 ro 
tate counterclockwise in Fig. 12. While lever 457 
clears the shoulder 464 of lever 442 due to rotation 
of-cam 463 about 50°, lever 442 is in unlockin 
position. After 50° of cam rotation, lever 457 is 
pulled against shoulder 464 by spring 459; and 
lever 457 is cocked-ready to move into blocking 
position when lever 442 is forced by cam 446 and 
spring lever: A47 into locking position at the end 
of one turn of Shaft 4 f5. 
Cam 4 F8 (Fig. 11) operated by shaft 45 con 

tacts a roller 470 (Fig. 5) on arm 47 journaled 
in bearing 472 supported by bracket 473 (Fig. 3). 
Arm 47 supports bearings, 474 for a shaft 475 
carrying a wire-guide pulley'476 which guides two 
wires to a form comprising winding head half 
form 500, which is engaged by any one of the 
four dial half forms 350. Arm 47 carries a stud 
- 478 (Fig. 5) connected by a spring 479 with a 
spring support 480-attached to frame 400. Spring 
-479 urges roller 470 against camfis 18. Cam 418 
causes the wire to be placed upon the form halves 
in a predetermined manner such as 'shown by 
the Cullin Batent 1926,331 dated September 12, 
1933. 
The winding head half 500 of the coil form will 

now be described with reference to Figs. 1, 4 and 
18 through 26. This form includes a frame 50? 
having parallel sides 502 and 503 and3a couriter 
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bored portion 504 adapted to receive a disc 505 
provided by shaft 402. From disc 505 extends 
two lugs 506 spaced apart to receive the side 
Surfaces 502 and 503 of frame 50 when the lat 
ter is attached to shaft 492 by ScreWS which paSS 
through counterbored holes 597 in disc 505 (Fig. 
4) and which thread into holes 507 a (Fig. 20) 
in part 501. Notch 505a in disc 505 provides 
clearance for levers 532, 542 to be described. 
Screws 508 and dowels 509 attach to frame 50 
a form 5 G having stepped surfaces A, B and C 
adapted to match with similar surfaces provid 
ed by the companion half of the coil form as 
shown in application Ser. No. 733,758. The form 
5f 0 is provided with edge surfaces a through 
h which match with similar surfaces provided by 
Said companion half of the form. Across the 
plate 50 there extends a notch 5 for the pur 
pose of providing clearance for parts of said 
Companion half of the form. As the coil form 
is rotated about the axis of the shaft 402 in a 
counterclockwise direction as viewed in Fig. 11, 
wire is guided on the form by guide wheels 476. 
The guiding of the wire upon the form is assist 
ed by surfaces 52 and 53, the latter being pro 
vided by a plate 5 4 attached by screws 515, said 
plate having an oblong hole 56 in alignment 
with a notch 57 provided by the frame 504. 
The notch 57 receives two plates 58 and Sf9 
(Fig. 20) of hardened and ground Steel shaped : 
Substantially alike as shown in Fig. 26 and each 
having a notch 520. When the plates 58 and 
59 are attached to the frame 50 f as indicated 
in Fig. 20, their notches 52 will be in alignment. 
At the end of a winding operation the Wires are 
guided by the wire guide wheels 476 into the 
notches 520 of the plates 58 and 59. The guid 
ing of the wires into these notches is assisted by 
surface 52 provided by the frame 50? and by 
the Surface 522 provided by bracket 523 attached 
to the frame by screws 524 received by the tapped 
holes 525 of the frame (Fig. 20). The wires 
which provide the end leads of the coil after it 
is wound will be located in a groove 525 into 
which the wires are directed by surface 527 of a 
bracket 528 attached by a screw 529 threaded 
into a tapped hole 530. 

In alignment with the notch 57 there is a 
groove 53 (Fig. 20) which receives cutter bars 
532 and 542 which are made separately of Steel 
hardened and ground and are then attached by 
a rivet passing through holes 532d. and 542d. 
The holes 532b and 54.2b receive a fulcrum pill 
533 which extends through hole 532d of the frame 
50. Bar 532 is notched out at 534 to provide 
a head 535 having a rounded or dull corner, a 
nose 536 also having a rounded upper corner 
surface and Wire cutting jaws 537 and 538, which 
are the full thickness of the metal of the bar 
532 which is a greater thickness than that of 
the head 535 and the nose 536. The cutting Sur 
faces 537 and 538 closely engage the cutter plate 
58. The bar 542 has a shape somewhat similar 
to bar 532, but it, is provided with sharp cutting 
edges 543 and 544 which closely engage the Sta 
tionary cutter bar 59. When a companion 
form is advanced to form 500, dowel pins 50b 
(Figs. 18 and 19) of the latter are received by 
dowel bushings of the companion form as dis 
closed in application Ser. No. 733,758. 
To start winding a coil upon the form it is 

necessary to anchor the free end of the wire 
thereto before starting to wind. The disclosed 
machine winds two wires simultaneously, but 
for the sake of convenience, reference will be 
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6 
made only to one wire W. The wire is pulled 
from a supply reel and placed across the notch 
520. While thus positioned by the operator, a 
rod 562 (Figs. 1 and 5) to move right SO as to 
engage the bars 532 and 542 and to cause them 
to move clockwise (Fig. 9). When the bars 
move right, wire Wii (Fig. 22) will be cut by the 
coaction of edge 543 and plate 5f 9 at at and the 
head 535 will bend it around the notch 520 of 
plate 58. The completion of the bend is shown 
at W2 in Fig. 23. The length of the bent por 
tion is much exaggerated in the drawings as 
about .025'' is Sufficient to provide an anchor. 
By means to be described, the bars 532, 542 are 
caused to move to the position shown in Fig. 24 
and the wire shifts to W and W2’. After 
Winding a coil is completed. The bai's 532, 542 
move to the position shown in Fig. 25. Hook 
end W2' is cut off as indicated at W2'' and the 
end lead W3 of the coil just wound is cut at y 
leaving wire W4 which is the start lead of the 
next coil to be wound. W4 is bent (just as W2 
was bent in Fig. 23) to provide the anchor for 
the next coil to be wound; and Winding proceeds 
as before. Movement of bars 532, 542 from the 
position of Fig. 24 to the position of Fig. 25 frees 
the end lead of the wound coil from the form 
50 and anchors thereto the start lead of the 
next coil to be wound thereon. The return of 
wire cut-off levers 532, 542 to the position shown 
in Figs. 5 and 24 is effected automatically dur 
ing rotation of the form 500 by cam 577 provid 
ed by a bracket 578 (Figs. 6 and 7) attached to 
frame 480 (Fig. 1). 
To trip the Winder clutch, a certain rotary 

flowerient of Shaft 44 (Figs. 12 and 7) is re 
quired. In order to meet this requirement, cer 
tain adjustments are provided. Adjustment of 
nut 6 a relative to bushing 44b (Fig. 9) sur 
rounding shaft 44 adjusts cam 4 3 axially to 
compensate for Wear of the clutch facings of 
discs 405 and 806 so that the normal spacing 
of these facings can be maintained. Adjust 
ment of nut 46b relative to threaded sleeve 460, 
attached to shaft 4 (2 takes up end play of this 
shaft. In order that the Winder clutch Will op 
erate in the intended manner, lubricant of the 
bearing 22d. is prevented from contacting the 
clutch facings by oil slingers 22b. 
The required movement of shaft 404 (Fig. 17) 

is obtained by a certain upward movement of rod 
23 effected as shown in application Ser, No. 
733,758 by a pressure fluid servo which will op 
erate at the proper time provided the companion 
form-half with which form 5) cooperates has 
been moved toward form 50 the correct dis 
tance. However, if the movement of Said com 
panion form-half toward form 590 is obstructed 
by a wire, for example, lodged on the face of 
form 50, the rod 23 cannot be lifted by the 
servo the distance required to turn shaft. 404 
(Fig. 17) the angle required to trip the winder 
clutch. 

Referring to Fig. 11 the wires from the pair of 
reels 62 located below a bracket 625 are thread 
ed through guides 64 supported by brackets 64 
(Fig. 11A) attached to bracket 625 by screws 642 
and nuts 643. Each screw 42 provides a pivot 
for a sleeve 644 which supports discs 645, 646 and 
64, urged together by Spring 848 retained by 
nuts 649 threaded on sleeve 644. The wire which 
is threaded through guide 64) is placed between 
the discs 645 and 643 which offer a slight fric 
tional resistance to the passage of the Wire. The 
two wires are designated by W and W2. Wire 
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W passés around a grooved guide wheel2650 
(Figs. 11 and 11B) which is journaled on ball 
'bearings S5 issupported by a rod 652 passing 
-through the bracket 625 and . threadedly en 
gaged by: a nuti 653 which retains a plate. 654 

4 and a flexible metal arm 55 which extends ad 
jacent the groove of the wheel 55 at two places 
:as shown in Fig. 11; in order to retain the wire 
after it is passed around the pulley 650. There 
fore, there are:two arms'655 which are adjacent 
to arms is 54a of plate: 654 and each&aim’.655 is 
resiliently biased against a stop-screw.656 thread 
ed through an airn 654a and retained by the 
locked nut. 65. Hub 66 of wheel 65) is coin 

ifined between the head 66 of rod 652; and a 
disc 662 Sipported by rod 652. The hub 660-is 

: provided with a hard metal brake drum 665 
“engaged by brake lining 666 provided by a brake 
band 66, the end of which 66 a (Fig. 11) is at 
stached to a lug. 668 of the bracket 625 and the 
: other End of the band 66 b is pivotally con 
inected with a rod 669 which passes through lug 
668. and thence through a Spring 6 retained 
in a state of compression by Wing nut 6 thread 
•ed on the rode 69. By turning the nut 6, the 
friction exerted by the biake band may be ad 
justed. The wires W and W2 pass from the 
cwheels 650 and: 65' around a double-grooved 
guide wheel 674 which is pivotally Supported at 
-S by the bracket 625. u 
The wire'W2 is guided in a similar manner by 

guide 643, wheel 659 and wheel 675. The parts 
associated with guide S4 and wheel 650 are 
indicated by the same reference.inuibers ap 

' plied to corresponding parts associated with 
-guide 64 and wheel 65, but with a prime affixed. 

Referring to Fig.11, the wires pass from Wheels 
4,765 around grooved guide wheels: 68 piv 

otally supported at 679 by a bracket 68E Sup 
ported by, fraine A. From wheels 678, the wires 
pass to guide wheels is 6. Between wheels 64, 
65 and wheels 68, the wires respectively con 
tact grooved wheels 68 pivotally supported by 
arms -632 journaied on a rod 683 carried by 
tracket: 680. If either wire breaks or runs out, 
the aims 382 carrying the wheel 68 which had 
engaged the wire is permitted to rotate counter 
clockwise beyond its normal position to cause 
a mercury Switch '885 carried by that arrn to 
close a circuit for causing the machine to stop. 
at the end of its cycle. 
The inachine can be readily adapted for Wind 

ing coils of "various sizes and using different 
guage of wire. The tension of the brakes on 
wheels 859 and $53' is adjusted to Suit the guage 
of wire. The location of wire guide wheels -68 
arid its 76 (Fig. 1) relative to each other and to 
the form:5 is such as to put a kink in the Wire 
of such nature that the wire tends to hug the 
form rather than bow away from it. Due to 
this feature as well as to the proper wire ten 
ision, the coils are compactedly and therefore uni 
formly wound. There is practically no variation 
in the lengths of wires in the coils. Therefore 
the cois wound on the saine forms Will have : 
substantially identical electrical characteristics. 
While the enbodiinent of the present inven 

tion as herein disclosed, coinstitutes a preferred 
form, it is to be understood that other forms 
night be adopted, all coining within the Scope 
of the claims which follow. 
What is claimed is as folioWS: 
1. A coil winding machine comprising a Siaft, 

a coil winding form driven thereby, a power op 
erated driving clutch member, a driven clutch 
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*member connected with the shaft, a first spring 
for urging the driven clutch member into era 
$gagement i with the driving clutch member, a 
wire-guide control -shaft, gears connecting the 
shafts for driving the second-shaft continuously 
at a speed less than the speed of the first shaft, 
a cam driven by the second shaft, a wire guide 
Wineri control by the cam, a device carried by 
...the form for cutting the end lead of a wound coil 
and for anchoring to the form the start lead of 
'the iext Sueeeeding 'coil, a mechanisin adapted 
to operate said device, when the form stopsin a 
predeterrained angular position, a scoritrol shaft 
sdriven by the second shaft through a lost irrio 
tion connection which provides for movement of 
the controls shaft independently of the second 
siaft, a clutch disengaging member connected 
with the clutch driven member, a can operated 
- by the third shaft to operate upon said clutch 
- disengaging member to disengage the clutch 
against the action of said first spring slightly in 
advance of movement of the form to stopping 
position, a disc connected. With the clutch driven 
member and providing a notch, a first shaft 
locking member for engaging the netch after the 
clutch is disengaged, a Second spring urging Said 
lockiing a member away from Said ...disc, ieans 
operated: by the control shaft for biasing said 
locking member against the notched member 
ahead of disengagement of the clutch whereby 
the first sihaft coasts into position in which the 
notch receives the locking member, and nieans 
for operating the control shaft independently of 
the Second-shaft to cause said can of the third 

is shaft to release said clutch-disengaging member 
whereby said first Spring is released to engage 
the clutch and to cause retraetion of the lock 
ing neinber biasing means whereby the second 
Spring is released to retract the locking member 
fron Said notch. 

2. A machine according to claim -1 having a 
latch for preventing rebound of the locking 
member from the disc following reception of the 
locking member by the notch of the disc, means 
for biasing the latchstoward rebound-preventing 
position concurrently with the biasing of the 
locking member against the disc, actual nove 
ment of the latch into rebound-preventing posi 
tion being prevented by the locking member-be 
fore it moves into...the notch of the , disc, and 
means for retracting the latch before for re 
traction of the locking member from the disc. 
3. A coil winding machine comprising a shaft, 

a driving clutch member journalled thereon, i.a. 
driven clutch member connected with the shaft 
aradislidable axially, thereon to engage the driv 
ing clutch member, a first Spring urging the 
driven clutch member 2 against the driving 
clutch member, a wire-guide control shaft, gears 
connecting the shaft for driving the second 
Shaft continuously at , a speed less than the 
Speed of: the first shaft, a coil winding form 
driven by the first shaft, a cam connected with 
the second shaft, a wire-guide under control by 
the carn, a 3 device carried by the form for cut 
ting the end lead of a wound coil and for san 
choring to the form the start lead of the suc 
ceeding coil, a mechanism adapted to operate 
said device when the form stops in a predeter 
mined angular position, a tubular, control shaft 
enclosing: and Supporting the can-Shaft, a lost 
motion connection: between said shafts provid 
ing for movement of the control shaft independ 
ently of the Second shaft, a clutch control lever 
connected with the 7 clutch-'-driven member, sa, 
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cam connected with the control shaft and en 
gaging the lever to disengage the clutch against 
the action of said first spring slightly in advance 
of movement of the form to said stopping posi 
tion, a disc connected with the driven clutch 
member and providing a notch, a Second lever 
for engaging the notch in order to retain the 
winder form in said position at the end of Wind 
ing, a second spring for retracting the second 
lever from the notch, a cam connected with the 
control shaft and a third spring operated there 
by for moving the second lever against the disc 
in advance of movement of the winder-form to 
said stopping position whereby, as the form 
coasts to stopping position, the second lever is 
forced by the third spring into the notch, and a 
controller for imparting movement to the con 
trol shaft independently of the second shaft to 
move the control shaft cams out of control of 
the first and Second levers. 

4. A machine according to claim 3 in which 
the third spring is a flexible arm extending from 
the hub of the Second ever and in which there 
is a resilient body to which the Second lever 
transmits through its hub the shock of engage 
ment of the disc with said lever as first shaft is 
stopped by engagement of the lever with the 
notch of the disc. 

5. A machine according to claim 3 and having 
means for preventing rebound of the Second 
lever from the disc notch when forced by the 
third spring into engagement thereWith, said 
means comprising a third lever, a fourth spring 
for urging the third lever into the path of move 
ment of the second lever so as to obstruct a re 
bound movement thereof and a cam connected 
with the control shaft and operable during said 
independent movement of the control shaft to 
move the third lever out of the path of nove 
ment of the Second lever. 

6. A coil winding machine comprising a shaft, 
a coil winding form driven thereby, a power 
operated driving clutch member, a driven clutch 
member connected with the shaft, a first spring 
for urging the driven clutch member into en 
gagement with the driving clutch member, a 
wire-guide control shaft, gears connecting the 
shafts for driving the second shaft continuously 
at a speed less than the speed of the first shaft, 
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a cam driven by the second shaft, a wire guide so 
under control by the cam, a device carried by 
the form for cutting the end lead of a Wound coil 
and for anchoring to the form the start lead of 

10 
the next succeeding coil, a mechanism adapted 
to operate said device when the form stops in a 
predetermined angular position, a control shaft 
driven by the second shaft through a lost no 
tion connection which provides for movement 
of the control shaft independently of the second 
shaft, a clutch disengaging member connected 
with the clutch driven member, a cam operated 
by the third shaft to operate upon said clutch 
disengaging member to disengage the clutch 
against the action of said first spring slightly in 
advance of movement of the form to stopping 
position, a disc connected with the clutch driven 
member and providing a notch, a first-shaft 
locking lever providing a lug to be received by 
said notch to stop rotation of the first shaft, a 
resiliently supported fulcrum member pivotally 
Supporting the locking lever, said fulcrum mem 
ber yielding to take the shock of stopping rota 
tion of said first shaft, a flexible lever for bias 
ing the locking lever a second cam operated by 
the control shaft, to cause the flexible lever to 
bias the locking lever yieldingly against the disc 
in advance of clutch disengagement whereby the 
locking lever lug Will be Snapped into the notch 
of the disc as the first shaft coasts into stop 
position, a rebound-preventing lever a third cam 
operated by the control shaft for positioning the 
rebound-preventing lever in the path of re 
bound-movement of the locking lever from the 
disc as its lug is received by the notch of the 
disc, means for operating the control shaft in 
dependently of the second shaft to cause the 
cams respectively to release the clutch disen 
gaging member, the flexible lever and the re 
bound-preventing lever and spring means for 
retracting rebound-preventing lever from the 
locking lever and the locking lever from the disc. 
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