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COIL-WINDING MACHINE

James 8. Burge and Richard M. Geodwin, 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 objeect, 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 cam 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 bhiasing means whereby the sec-
ond spring is released to retract the locking mem-
ber 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 directlon of
arrow 8 of Fligs. 1 and 9.

Fig. 9 is a sectional view on line 9—8 of Fig. 8.

Fig. 10 is a sectional view on line {0—i0 of
Fig. 9.

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

Figs. 11A and 11B are sectional views taken, re-
spectively, on lines IIA—IIA and 1IB—IIB of
Fig. 11,

Fig. 12 is a fragmentary sectional view on line
12—12 of Fig. 1.

Fig. 13 is a fragmentary sectional view on line
13—13 of Fig. 12.

Fig. 14 is a view in the direction of arrow 4
of Fig. 12.

Fig, 15 is a fragmentary sectional view on line
15—15 of Fig. 12.

Fig. 16 is a view in the direction of arrow 16 of
Fig. 15 the part in section being on line 16-—I16
of Fig. 12.
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Fig. 17 is a fragmentary sectional view on line
t1—I7 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 ‘aview: of ‘the frame of the’ wmdmg
form looking in the direetion of arrow 20 of
Fig. 19,

Fig. 21 shows in perspective two of the cuttér
bars in disassembled relation.

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

PFig. 26 is a side view of-a stationary- cui:,ter

Referring to Figs. 1 and 9, a frame-460-carries
bearings 40! (retained by caps 401a) for a wind~

ing shaft 402 and bearings 403 - (rétained by capgs .

<

10

863a) for a tubular shaft ‘404 which supports 'a -

shaft 4i5. The sprocket 122 carries a roller bear-
ing 122¢ journalled on the shaft 402. ~Normally
the sprocket {22 is loose-on the shaft 402 and is
free to:move-axially-between-the-cluteh disc 405
fixed:to-the-shaft-482 and.aclutch-disc 486 -whose
hub is splined to squared portion-497 of: the-shaft
402:and is provided with-a groove-448 forireceiving

:g-roller 409 carried by lever#410.pivoted.on-a screw :

41 | and urged counterclockwise-by coil- spring 442
toward e cam 413 provided by-disc 414 keyed to
the -shaft-484. -When:the cam -413 -is :rotated
-away-Tfrom:the-lever 810;-a-spring-4 {6 causes the

cluteh:plates 495-and- 406 -to-engage-the sprocket -

-422:s0:that-it-will-drive-the:shaft 402.

‘Shaft 462 drivesshaft-415 at one-fourth.speed
:0f:the Tormer throughgears-428-and-421.  Shaft
415 rotates a:cam 417 forcontrolling:g-valve VI,

tand a cam-4+8-for coritrolling a wire:guide to be 55

described. -Shaft-404%is:g control:shaft which-has
“limited movement:independent-of:shaft-415;dnd
‘shaft #15 -drives:shaft-484. <For this purpose-a
JJost-motion connection<s provided:comprising:a

-pin-422 carried by -a disc423 keyed to:shaft-4984

and ‘received by aniarcuate:slot 424 inthe hub
of gear A421. Trip rod 213 (Rig. 17) which is
.guided- ¥y ‘bushidg 425 in frame 400 is raised at
the proper instant to push against asserew:426
-and-raiseraslever-4271:pivdted at 428 on' a bracket
429 to’cause a bar §39,:pivoted-at 43 t-thereon, to
‘push:against:afingér 432 gttached to a’lever 433
clamped to thesshaft 464. Thiswill cause shaft
-404 7to move ~clockwise (Fig.717) “and:codniter-

clockwise (Fig. 8) and cam 413 to move .away

from- lever 4 #8isothat spring 41§ will:¢duse the
clutch to engage and shaft 402 drives shaft 415.
-As shaft<4 £5:turns,itpicks upshaft-484, and:after
one turn of shaft 415, cam=413’is returned-totiome
“position - to:catse:lever 410 tomove counterclock-
wise (Fig. 9) to cause the wclutéh: to: disengage.
At -thas time,leéver 433 (Fig. 1) ' returiis to
“hoéme’:position.  As.it returds;it pushes-agdinst
lever 430, being urged clockwise by a spring’ 43%;
‘and.-tever:430 s :brought by spring 434 under‘the
finger 432. Spring 435 urges devér 427 down-
ward.

When :the clutch ‘is -engaged, shaft 402 - must
stop “dead.” This is accomplished by providing

the hub-:flange ‘#40 of -clufch -disc 406 ‘with a :

hardened metal socket-piece 441 (¥Fig. 13) -for
receiving a- lockirig:lever 442 (Fig. 4) ‘attached
to a shaft 443 journaled vertically -in‘a ‘b¥acket
444, .As shown in Figs.:12 and-16, there'is a:¢am

disc 445 driven by shaft 484 which provides.g:éam 7

44§ for engaging a'spring:metal-lever: 447 attached
to a hub 448 pivotally supported by :shiaft 443 .in
axial -alighment -therewith ‘but -axially-adjustable
relative-thereto. -Hub-448-has an-arm-450-carry-
ing a screw 451 which is engaged by a spring™52

B3

60

NE

to urge levers 450 and 847 clockwise (Fig. 16).
Arm 459 carries a screw 453 for engaging an arm
454 attached to shaft 443. A screw 453 having a
head for engaging the arm 450 passes loosely
through arm 480 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 246 engages spring lever 447, arm 450

‘is urged counterclockwise (Fig. 16) and, hence,

“&im 454, sHaft 442 and lever 442 which is caused
-to.-snap into-the recessed block 44{. Hence shaft

“§82 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

cluteh is opening ahead of the end of the winding

“cyele ‘and-the shaft 482 coasts under momentum
“ifito its stop. pos1t1on

Arrow 440q (¥Fig, 14) indi-
cates the motion of part 446 which is arrested.
The!shock of engagement of parts 441 and 442 is
taken up by a rubber block 444c confined under
compression: -between frame &09-and -a -shiftable
‘bearing block 444b-and urging the:same -normally
.against bearing-block-444a. These-bearing blocKs
are parts of the bracket 444,

~Prec¢aution -is-taken against rehound-of-lever
£42, as spring ‘lever-447 is-substantially stressed
hefore lever 442 -shaps -into -locking . position.
‘Therefore, just-as lever-442-snaps into the re-
cessed block 421, a lever 4571 arrives -at-the posi-
tion shown:in Figs. 12,:14-and 16 to overlap:lever
:£4% and prevent-rebound. - Lever 457 is attached
to a ‘rod 48§ pivotally -supported by frame400.
-A‘sprirg- 459 attached to a-stud 460-of-lever-451
and toa-stud-46(-attached to:frame 408:(Fig.:5)
qurged :a-roller-462 carried by-lever 458 -againstia
.cam "lobe 463 provided by disc 445, Whendisc
445 is-rotated dounterslockwise (Fig. 12) inre-
Sponse-to’ upward movement of rod-243 (Fig.-17),
cam lobe 483 :pushes lever :457 counterclockwise
50 that: its ‘lower end will'be to the right offa
shoulder:464 of lever 442 . and-below said:shouldér
4An -Pig. 716. Concurrently, :cam lobe 446 -leaves
Jever 447, leavingispring 452 free-to rotate:lever
%42 clockwise out:of lockingengagement with the
cluteh hub 449; and,'eoncurrently, cam 413 leaves
lever “440 (Fig..9), so that shafts *402 dnd: 45
and ‘404 start rotation. ‘Shafts 415 and 484 Fo-
tatecounterclockwise in'Fig. 12. “While:lever 457
-clearsthe shoulder-484 of lever442:due to rotatioh
of-eam ‘463 about 50°, lever 442" 1s 4n inloeking
position. After 50°-Gfcam’ rotatl h, Jever 45745
Pulled -dgainst shoindér ‘464 by-Spring 459; 3nd
Tever 457 'is-¢ocked “feady: to imove- irito bloc ng
position ‘when lever 432 is:forced by cam’ 446 dxid
spring lever #47.iinto locking "position atthe énd
of ‘'ovie turn-of shaft 4 {85.

“Cam ‘4F8 (Fig, 11) operatpd by shaft'#15 con-
‘tacts 'a roller 470 (Fig5) ‘on‘afmi 41! Journaled
in’bearing 472 stpported: by bracket 473~ (Fig 3).
‘Arm -47T{ ‘Supboris bearings:4T4: for-a shia;
‘arrying awire gtiide piilley™d 76 “which guidéstwo
Wwires ‘to a forin comprlsmg ‘Wwinding Head half-
form 500, which is éngdged by ‘any ‘one -6f the
fotir' dial ‘half forms 858, “Arm 410 ‘earriés’ axs d
418 {Fig.75) coniiseted By -'a Spring 419 withua
Bbring stipgport 480 attadched to'frdime 400. Spring
479 ‘urges roller 470 apgainst Canmi 418, ‘Cim 418
causes the wire to bie placed iipoh:the forimhalves
in ‘g 'predetermined manner- sic¢h ‘as shown by
the Cullih:Patert 1.926,331 ddated Septémber -12,
1933.

The winding. hedad Half 500 0f the coil Toim Will
now-be described ‘with Teference to Figs. 1, 4 ‘d@d
18 ‘throtigh 26. “‘This ‘form’ includés a Traine 50§
having-parallel sides 5062 and 503 ‘and 2a-cotifnteér-
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bored portion 504 adapted to receive g disc 505
provided by shaft 402. From:disc 505 extends
two lugs 506 spaced apart to receive the side
surfaces 582 and 503 of frame 5081 when the lat-
ter is attached to shaft 482 by screws which pass
through counterbored holes 597 in disc 505 (Fig.
4) and which thread into holes 587¢ (Fig. 20)
in part 501. Notch 5065¢ in disc 505 provides
clearance for levers 532, 542 to be described.
Screws 568 and dowels 509 attach to frame 5084
a form 510 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
510 is provided with edge surfaces a through
h which match with similar surfaces provided by
said companion half of the form. Across the
plate 518 there extends a notch 5i( 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 475,
The guiding of the wire upon the form is assist-
ed by surfaces 512 and 513, the latter being pro-
vided by a plate 514 attached by screws 515, said
plate having an oblong hole 516 in alignment
with a notch 5171 provided by the frame 501,
The noteh 517 receives two plates 518 and 5i8

(Fig. 20) of hardened and ground stee]l shaped :

substantially alike as shown in Fig. 26 and each
having a notch 520. When the plates 518 and
519 are attached to the frame 58{ as indicated
in Fig. 20, their notches 528 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 518 and 5{9. The guid-~
ing of the wires into these notches is assisted by
surface 521 provided by the frame 58f 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 52§ into
which the wires are directed by surface 527 of a
bracket 528 attached by a screw 529 threaded
into a tapped hole 536.

In alignment with the notch 517 there is a
groove 531 (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 532¢ and 542a.
The holes 532b and 542b receive a fulecrum pin
533 which extends through hole 532a of the frame
501. Bar 532 is notched out at 8534 to provide
a head 535 having a rounded or dull corner, a
nose 538 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 838. The cutting sur-
faces 537 and 538 closely engage the cutter plate
518. 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 5i3. When a companion
form is advanced to form 580, dowel pins 50(b
(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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made only to one wire Wi, The wire is pulled
from a supply reel and placed across the notch
520. While thus positioned by the operator, a
rod 662 (Figs. 1 and 5) to move right so as to
engage the bars §32 and 542 and to cause them
to move clockwise (Fig. 19). When the bars
move right, wire Wi (Fig, 22) will be cut by the
coaction of edge 543 and plate 519 at x and the
head 535 will bend it around the notch 520 of
plate 518. 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 Wi’ and W2’. After
winding a coil is completed. The bars 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 v
leaving wire W4 which is the start lead of the
next coil to be wound. W4 is bent (just ag 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
500 and anchors thereto the start lead of the
next coil to be wound thereon. The refurn 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 560 by cam 517 provid-
ed by a bracket 578 (Figs. 6 and 7) attached to
frame 488 (Fig. 1).

To trip the winder clutech, a certain rotary
movement of shaft 464 (Figs. 12 and 17) is re-
guired. In order to meet this requirement, cer-
tain adjustments are provided. . Adjustment of
nut é{4a relative to bushing 4146 (Fig. 9) sur-
rounding shaft 404 adjusts cam 413 axially to
compensate for wear of the cluteh facings of
discs 405 and 406 so that the normal spacing
of these facings can be maintained. Adjust-
ment of nut 416d relative to threaded sleeve 416¢
attached to shaft 482 takes up end play of this
shaft. In order that the winder clutch will op-
erate in the intended manner, lubricant of the
bearing 122¢ is prevented from contacting the
clutch facings by oil slingers {22b.

The required movement of shaft 484 (Fig. 17)
is obtained by a certain upward movement of rod
2i3 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 588 cooperates has
been moved toward form G808 the correct dis-
tance. However, if the movement of said com-
panion form-half toward form 580 is obstructed
by a wire, for example, lodged on the face of
form 580, the rod 212 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 621 located below a bracket 625 are thread-
ed through guides 49 supported by brackets 641
(Fig. 11A) attached to bracket 625 by screws 642
and nuts 643. Each screw 8642 provides a pivot
for a sleeve 644 which supports discs 645, 646 and
647, urged together by spring 848 retained by
nuts 649 threaded on sleeve 644. The wire which
is threaded through guide 849 is placed between
the discs §45 and 845 which offer a slight frie-
tional resistance to the passage of the wire. The
two wires are designated by Wi and W2. Wire



f
W pdssés Tdrelind -a ‘grooved guide “whieel 2 650
tPigs. 11 and *11B) -%Which s journaled on ball
"bearings “85( “supportéd by ‘a rod 652 “passiiig
thiroush the braeket 625 “axd - thieadedly -en-

gaged by atnuti853 which retains a’'pldte 8§54 .

sand a:Hexible metal-arm &35 which: éxtends ad-
‘jacentthe groove of thewheel 658 at two placés
a8 shown in Fig. 11 in ordér to retain thewire
-afteriit is passed dround the pulley $50. ‘Thefe-
:fore, there arestwo arnis 655 which are’ adjacent
‘b0 armsi854¢ of plater554 and eéachiarm’655-is
-resiliently biased againsta stop:serew:856 thréad-
ed “through-an -arm §54¢ "and retained by ‘the
-16cKed riut §57. ‘Hub 560 of ‘wheel 658 is ‘con~
“fined ‘between ‘the -head €64 -of 'rod '682-and a
disé 662 §tipported!py rod :652. The hub-660-is
~provided “with-‘a hard ‘metal brake dium 565
~engaged by biake lining 8§66 provided by:a brake
‘band-687, the end-of~which 967 -(Fig. 11) .is dt-
stached to a lug: 688 of the bracket §25 and the
-ptheér &nd of the band §87b is pivotally icon-
mécted ‘with -2 rod-689 which. passes through lug
§68:and thetice through a Epring 818 retained
1 a state of ‘compression by wing nut 7 thread-
-ed on the r6d"689. By turning:the nut-871, the
friction eXerted by -the brake band may be ad-
sjusted. “The ‘wires Wl and W2 pass from the
-wheels 1650 and- 658’ around a ‘double-grooved
“guide wheel §74 which is pivotally supported at
:§718 by-the-bracket -625.

The wite W2 is guided in a similar manner by
-guide 649, wheel-659” and wheel 675. The:parts
‘gsSociated with-guide-64%’ and wheel 658’ "are
indicated by the same refererice 1umbers ap-
‘plied to “corresponding parts “associated with
guide 64§ and wheel§52, but with a prime affixed.

“Referring to Fig. 11, the wires pass from wheels
“874,-675 -a¥ound grooved guide ‘wheels:678 piv-
.otally ‘supported at:'678 by-a bracket €38 sup-
ported by frame 489. From wheels 678, the wires
pass to:guide wheels ‘476, Between wheels 674,
75 and ‘wheels 6§78, the wires respéctively ‘¢on-
taet grooved whesls 881 pivotally supported by
‘arras- 882 journaled on-a rod 683 ‘carried by
bidcket 880, 'If either wire breaks or runs-out,
the 47 882 éariying the wheel ‘681 which had
‘engaged the Wire is permitted to rotate counter-
‘clockwise ‘beyond its normal position to-cause
a mercury switech 585 carried by that:-arm to

close a circuit for eausing -the machine-to‘stop.

at the érd of its cycle.

*Phe machine can be readily adapted for wind-
ing coils "of “various sizes and using different
‘euiage “of “wire. 'The tension:of ‘the brakes on
Awheels 559 and $55 15 adjusted to suit the guage
of ‘wire. ‘The:location of wire guide wheels~678
arid 416 (Fig. 11) ‘relative to each other and to
the' form - 588 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 -if. Due to
this feature as well as to the:proper -wire ten-
sien, the coils are compactedly and therefore uni-
formly wound. There is practically no variation
in the Iengths of *wires in:the coils. Therefore

the coils wound on the same forms ‘will have -

substantially -identical electrical characteristics.

While theembodiment -of ‘the present invén-
tion’ as herein disclosed, constitutes a preferred
form, it is to be understood . that "other forms
might be-adopted, zll coming within the scope
¢f the claims which follow.

What is claimed is as follows:

1. A 'coil winding machine comprising a shaft,
a coil ‘windine form driven thereby, a power op-
erated driving: clufch- member, & driven ¢lutch
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‘memBér conmected “with thevshaft, a first spring

“for urging the-df¥iven clutch miember into én-
‘gagement "with the “driving velttch ‘member, “a
‘wire-guide - ¢ontrol -shaft,  gears ‘ connecting “the
shafts for driving the second-shaft ‘continuously

-at e speed less:thantthe speed-of the firstshaft,

‘a ‘cam~driven by -the'second shHaft, a wire’ vu1de
winder: control :by the cam, ‘a-device carried by

-thelform: for cutting the end'léad of-a wournd coil

and-for anchoring “to’ the form’ the:start lead-ef
“the“fiext- sueéedding '¢oil, “"a*mechanism’ addpted
to opérate Said: devide When'the- form stopstin-a
predétérmiried-angular- position, a cortrol-shaft
“driven by the-second- shaft-through:-a-lost mio-
“ion -Gondection which providés for movément of
‘the “coritrol sshaft independently “of ‘the“secord
shaft, “a clutch “disengaging *member ‘connected
-with-the clutch driven member, a cam operated
by the third: skaft"to coperdate upon -$aid’clutch
-disengaging “membér ‘to ‘diséngage ‘the ‘elutch
against thelaction of said’ first spring slightly in
-advance ‘of “movenient ‘of ‘the form :to “stopping
-position, a disc connected with'the clutch’driven
member gnd. providing “a notch, “a “first »shaft
locking’ meniber for-engaging the notch after the
cluteh:- is ‘disengaged; a second spring urging said
locking -mémber away . from  said <disc, * nicans
&perated by -the “control -shaft for biasing- said
lockirg miembeér ‘against the ‘notched ‘member
‘ahead- 6f:disengageément of the ‘clutéh ‘whereby
the: first: shaft' codsts into position in+which'the
‘notch’ receives the 1ccking member,-and ixHeans
‘for operating the:control-shaft indépendently ‘of
thetsecond. ghaft ‘to cause said cam of the third
‘shaft to release said cluteh-disengaging ‘member
“whereby said "first “spring 'is released to ‘engage
thie“clutch and ‘to- cause ‘retraetion of the loek-
ing ‘merber bidsing- iieans-wheréby the seconrd
‘spring: is released to’retract the locking meniber
from:said nioteh.

2. "A ‘machinie 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 thelatch:toward-rebound-preventing
position c¢oncurrently with sthe “biasing "of the
locking member against the .dise,:détidal move-
ment-of the latch-into rebound-preventing posi-
-tion being: prevented by the locking member-be-
fore it moves ‘dinto .the néteh - ‘of " the dise,” and
means for: retracting -the. latéh’ before:for “re-
traction of “the locking member from the’ disc.

8. A ¢oil' winding machine comprising-a shaft,
a driving ‘clutch member journalled: thereon, a
‘driven clutch miember ‘connected with -the shdft
and:slidable ‘axially thereon toéngage ‘the:driv-
ing ‘clutch ‘member, a first “spring ‘urging the
driven clut¢ch ~meémber “against the ‘driving
cluteh ‘member; a wire-guide contrel shaft, gears
connecting "the shaft for sdriving -~ the second
shait “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 cam,-a-device cdrried by the form for:cit-
ting-the-end lead of a ‘Wwound coil ‘and for-an-
choring -to -the:form the start-lead of the:suec-
ceeding coil, -a mechanism -adapted -to ~operdte
said device ‘when-the form stops in'a predeter-
mined angular:position, a tubular, ‘control shaft
ericlosing: and supporting the cam-shaft, a. lost
motion connection-between -said -shafts -provid-
ing for movement-of the control shaft independ-
ently of ‘the second shaft, a-cluteh control-lever
-connected -with -the -.clutch -driven “member, =a
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cam connected with the confrol 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 noteh, 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 dise
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 lever and in which there
is a resilient body to which the second lever
transmits through its hub the shock of engage-
ment of the dise with said lever as first shaft is
stopped by engagement of the lever with the
noteh 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 moveinent of the control shaft to
move the third lever out of the path of move-
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,
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 coeil
and for anchoring to the form the start lead of
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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 mo-
tion connection which provides for movement
of the control shaft independently of the second
shaft, a clutch disengaging member connected
with the cluich 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 cluteh driven
member and providing a notch, a first-shaft-
locking lever providing a lug to be received by
said notch fo 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 dise
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-
hound-preventing lever and spring means for
retracting rebound-preventing lever from the
locking lever and the locking lever from the disc.

JAMES S. BURGE.

RICHARD M. GOODWIN.

HILTON J. McKEE.
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