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Our invention relates to improvements in
means for controllinﬂ' the operation of wind-
ing nuahino" or other apparatus and paytic-

ularly to automatic stopping-mechanism for
ary >>*m;.: *ue operation of the machine in
cases of emergency. Our Improvements are
herein shown as applied to a machine for
winding electrical-coils in which the wind-
ing- spmdlo or mandrel is continuously ro-
and the wire-guide, \\'huh deposits

the turns of the winding in place on the
muandrel, is given an 111t011‘\1tt it feed or

R

traverse with a reversal 1 the divection of
_ feed at Opp()altb ends of the coil.

such a type of winding machine is de-
seribed and Hustrated in our U, 5. Letters
Patent No. 1,458,194, da tn('l June 1923,
and No. 1,463,834, ‘dated 7, 1923, trom
the former of \\}nch tho present case is di-
vided; but it is to be understood that the
present improvements are applicable to va-
rious types ot apparatus employed for other
purposes, and the invention is not therefore
limited in thr‘ respeet to the particular em-
bodiment herein shown and (hi:ul',{lwd.

The principal object of our Improvement

, in general, to provide a stopping-mecha-
nism for 11"'0%111}3 the operation of the ap-
paratus in case of abmormal conditions tend-
ing to t the proper functivning of the
mecha n'« i} :md in particular, as ap splied to
a winding machine, to stop the muachine
whenever the wire-guide enconnters und
vesistance to its feed so that the ope 1£'i11g~
parts of the feeding-mechanizmn ;mH ml bie
strained, broken ov disrupted 1 theiy or-
eanization.
" 'The manner and means for (mx\‘iiw out
the tmprovement are fully deseribed in the

L‘('-
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e

following specification, illustrated by the
accompanying drawings, in which like ref-

erence chavacters designate lilke parts. In
the drawings:—

Fig. 1is a front elevation
machine, giving a general view of its sev-
eral coordinated mechanisms and  illus-
trating ouv improved stopping-device as ap-
plied thereto;

9, an enlarged, end view of t
chine showing the main drive-mee
and the driving-connections for the
teeding means.

Fig. 3, a similar view showing the lower

of the winding

Fig. he na-
hanism

guide-

MACHINE.

282,349, Divided and this applicaﬁion' filed May 9,
No. 637,802,

part of the machine and 1Hustrat1no the
mamm]h -operated starting- and s’roppan—
de\ 1ces for the driving-means in the non-
driving or stopped poslil(m;

Fig. 4, an enlarged, front elevation of the
traverse- or feed-shaft driving-connections
showing the improved dllLOlndUL stop-con-
tvol in relation thereto and in the running
po%mon'

Fig. 5, a sectional view in detail of the
stop-control elutch-device, taken on the line
h—d of INig. 6;

ig. 6, a part sectional view of the same
taken on the line 6—6 of Fig. 5;

g, 7, a part be(,tl()ndl view of the same
taken on the line T—T7 of Fig. 5;

Fig. 8, an enlavged, det taill view of the
&ioppmw -levice Lontrol lever mechanism;

g, 9, a plan view of the brake-device for
the dlnmg -means; and

g, 10, a side clevation of the same in
detatl.

Referring fivst to Fig. 1, the winding ma-
chine hevein itlustrated C()Inpl‘iSGS, in general,
a horizoutal frame or bed B mounted on
suitable legs or standards, one of which B’
is partly shown at the left and more com-
pletely Hlustrated in end elevation in Fig. 3.
surtounting the bed B at its left-hand “end
is a fixed headstock C provided with bear-
ings ¢, ¢ for the rotating winding-spindle
S, At the right-hand end of the hed B
s an adjus table tailstock D carrying a
sleeve IM slidable in a split-bearing  which
may be clamped therearound by a hand-
serew I extending through the split portion
of the bearing. - Journaled in the sleeve F
is n tive-spindie »” formed with a pointed
ond adapted to support the outer extremity

f the winding-mandrel A, the opposite end
oi which is secured to the winding-spindle S
by means of a suitable chuck G. “The above
described arrangement is similar to that
employed on lathes and other machine-tools
and provides for removal and replacement
of the mandrel or arbor A, as occasion re-
quires, by sliding the sleeve I outwardly
in its bearing . The mandrel A carries a
detachable former or core IX on which the
wire is wound to produce the coil, and at its
ends are removable heads ov flanges %, I
which serve to hold the windings in ph\o
© Arranged opposite the winding-mandrel
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A is the wire-guide T which is mounted on
a - carriage - L “slidable on w ays or tracls
b, D snpponed on the front of the bed B.
T he wire-guide T comprises a slide ¢ car-
rying a orom/ed guiding-pulley » over
which the wire w lea ads to the core K. The
slide # is movable in a slot on the top of
the carriage L to adapt the guiding-wheel 7
to recede from the axis of the wmdmo -man-
drel A as the layel of winding are bmlt up
on the core I, At the bottom of the carr inge
L is a guide- Wheol I over which the wive 2w
leads from its sour ce of supply, not herein
shown, and thence it passes up over a sec-
ond guide- wheel 222 on the slide # to the main
Onnchno wheel 7.

The wire-guide T is i'ed along the wind-
ing-arbor A by means of a screw-shaft O
which engages a nut or follower P on the
back of the carriage L, The feed-shaft O is
journaled in bearings 2, 2 at the ends of the
tracks b, D, Alld extends to the left thr ough
the side of 4 gear-casing or housing T
mounted on the front of the bed B. The
shaft O is connected to be rotatod from an
almmo stud-shaft O’ journaled in bearings
3, 4 in the gear-box U and driven from a
ratchet- me(*hamsm as later explained. The
teed-shaft O may be connected directly with
its drive-shaft O’ by means of a clutch-de-
vice shown at R, or in some cases, where a
variation in speed is required between the
shafts, a train of change- gears is provided
for this purpose. As shown in Fig. 1, a
countershaft I 1is journaled in bearmos 5 and
6 1n the casing U and arranged below and
parallel with the shaft O. At the end of the
,»h‘ltt O’ is a gear 7, mounted on one of the
coacting membero of the clutch R, in the
manner as later described, and arranged to
mesh with a gear 8 fast on the countershaft
I. The shaft I also carries a pair of change-
gears 9 and 10 connected by a hub 11 and
keved to the shaft while slidable therealong.
9 and 10 are adapted to be en-

gaged th gears 12 and.13, respectively, on
the shaft O and through this ar rangement
after the clutch R has heen unconpled the
shaft O may be driven from the shaft O’
through the intermediary of the counter-
shaft 1 at a different rate of speed as deter-
mined by the ratio in the gearing.

At the left-hand end of the shaft O’ is a
ratchet-wheel 15, keyed fast thereon and
adapted to be rotated from two oscillating
arms 16 and 17 carrying pawls 18 and 19,
see Iig. 2, which engage the teeth of the
ratchet. The pawl-arms 16 and 17 are piv-
oted on the shaft O and are oscillated from
a reciprocating slide 20 which is slidable
on a horizontal track 21. The slide 20 is
connected to the pawl-arms 16 and 17 by
rods 22 and 23 and the pawls 18 and 19 are
under the control of reversing-means which
is operated automatically to render one pawl

71
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active while the other is maintained inactive.
Through this u'mngement the pawl 18 on
the arm 16 operates o turn the ratchet 15
to the left, as viewed in Fig. 2, while the
pawl 19 when active turns the ratchet clock-
wise, or to the right. In this manner the
Ohaﬁ 0 is rotated to turn the feed-shaft O
in one direction to feed the carriage L to the
right, and in the opposite direction to re-
turn it to the left, with the reversal of di-
rection of feed controlled by the position of
the guide. T in accordance with the extent
of full traverse requived. The means for
reversing the action of the pm\]s 17 and 18,
and thmel‘y the direction of feed of the wire
guide T, is deservibed and iHustrated in demil
in our U. 8. Letiers Patent No. 1,463,834,
above referred {o, but since it is not essential
to the present improvement it is not herein
shown.

The slide 20 for oscillating the pawl-arms
16 and 17 is 100113]00‘110(1 on its track 21 un-
der the action of a rockable lever 25. The
lever 25 is slidable in a bearing 26 pivoted

on & bracket 27 which is adjustable verti-
cally on a standard 28 to vary the throw of

the lever. At its lower end the lever 25 is
pivotally connected to the slide 20 by a stud
29, while at its upper end it carries a roller
UO engaging a groove 81 in the face of a
cam V. The cam V is fast on the end of
the winding-spindle S and as the latter ro-
tates in the direction indicated by the arrvow
@, Fig, 2, during the operation of the ma-
chine the lever 95 is rocked back and forth
to -rveciprocate the slide 20 whieh, in turn,
oscillates the pawl-arms 16 and 17 to turn
the ratchet 15. The groove 31 in the cam V
1s g0 formed as to vock the lever 25 to
reciprocate the slide 20 with a’ velatively
stow movement to the 1 mm, and a quicker
movement as it returns to the left.  In this
manner the pawl-arms 16 and 17 are moved
baclk through their inoperative stroke at a
slow rate, but 4s they are swung to the ]of:‘
to turn the vatchet 15 ahead, in one direc

tion or the other, their movement is ac-
celerated so that the wire-guide T is ad-

vanced along the winding-mandrel with vela-
tively short, quick steps. Threugh this ar-
rangement ﬂle wire-guide T is caused to
halt while the winding-mandrel turns
through nearly one. complete revolution to
cause the wire being wound to lay in a twn
in a plane at right-angles to the axis of the
coil. ~ As each turn is completed, however,
the guide T ig cghifted a d]%t ance eqml to
the width of 1110 wire so that the next turn
will be laid at the side of and in parallel,
contiguous relation with the previously laid
convolution. The complete arrangement of
the means for COll‘LlOHl]]{" this intermittent
feed of the wire-guide T is tully described
in our previous application before referred
to and need not be further enlarged upon
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herein. Suffice it to state that while the
present improvements have been shown as
applied to a traverse-mechanism of this type
they are also adapied for apparatus of a dif-
ferent arvangement or method of operation
and might be used on other styles of ma-
chines employed for entirely different work.

Referring to Figs. 1, 2 and 3, the driv-
ing-connections for the machine are ar-
ranged at its left-hand end and enclosed
within the walls of the headstock C and the
sides of the leg or standard B’. As shown
more particularly in Fig. 3, a bracket 33,
bolted to the inner side of the front walls of
the leg B” at 84, 84 is formed with arms 35,
35 terminating 1 spaced-apart hubs 36, 36,
see also Fig. 1. The hubs 36 are bored to re-
ceive bushings 37 which project beyond their
outer ends to adapt them to enter the bores
of two spaced-apart hubs 38, 38 serving
as a pivotal support for a swinging bracket
40. The bracket 40 is formed with two arms
41, 41 depending from the hubs 38, 38 and
joined together by a lower, elongated hub
42. Journaled in the hub 42 is a shatt 43
which carries a flanged belt-pulley 44 fast
on one end. The opposite end of the shaft
43 is reduced in diameter at 45 where it en-
ters the bore of a pinion 47 which is held in
place thereon by a nut 48. The pinion 47
meshes with a gear 49 which is held fast on
the shouldered end of a shaft 50 by means
of a nut 51. The shaft 50 extends through
the bore of the bushings 87 in the spaced
hubs 36 of the fixed bracket 83, and is free
to rotate therein when driven from the shaft
43 through the gears 47, 49. Secured fast on
the shaft 50 centrally thereof is a sprocket-
wheel 52 arranged between the hubs 86, 36
of the bracket 83 whereby to hold the shaft
in place in its bearings. The sprocket-wheel
52 is connected by a drive-chain 53 with a
sprocket 54 keyed to the winding-spindle S
and enclosed within the headstock C, as
shown in Fig. 1. Through these connections
the spindle S is driven from the belt-pulley
44 through the gearing 47, 49 at a reduced
rate of speed. The pulley 44 is connected
with the source of power, which may be :
motor, line-shatft or any other prime-mover,
by means of a belt 55 which passes through
the rearward side of the standard B’ as
shown in Fig. 8. Normally, when the ma-
chine is at rest, the belt 55 runs slack over
the pulley 44, as here illustrated, and the pul-
ley is held from turning by a friction-brake
56 which bears against its periphery on its
rearward side. The brake 56 comprises a
main brake-shoe 57 mounted on a rod 58
which extends between two brackets 59, 59
fastened to the rear wall of the standard 1’
by bolts 60, see Fig. 9. The hrake-shoe 57
carries a curved, spring-metal plate 61 which
ig faced with a lining 62 constructed of
leather or other friction-producing material

8

which forms the contact-element for the pul-
ley 44. As shown particularly in Kig. 10,
the plate or auxiliary brake-shoe 61 is bent
on a radius slightly less than that of the rim
of the pulley 44 so that as the latter moves
Into contact with it the outer extremities of
the shoe 61 will engage the pulley first. As
the pulley 44 is carrvied firmly against the
shoe 61, however, the ends of the latter will
expand so that finally its entire braking-
surface makes frictional contact with the pe-
viphery of the pulley as illustrated in Ifig.
3. The purpose of this arrangement is to
provide for regulating the braking action
so that the rotation of the pulley 44 will be
stopped  with a gradual retardation and
started with a corresponding acceleration
in its speed. In other words, the yielding
spring bralke-shoe 61 acts as a cushioning-
device or shock-absorber for overcoming
momtentun and inertia and preventing sud-
den strains being imposed on the moving
parts.

The pulley 44 is moved into and out from
contact with its brake 56 by the swinging
action of its supporting bracket 40 under the
control of a tension-spring 63. As shown in
Fig. 3 the spring 63 is anchored at 64 to the
rear wall of the standard B’ with its op-
posite end connected to an elbow-shaped
arm 65 on the bracket 40. The arm 65 forms
a continuation of one of the arms 41 of the
bracket 40 and reaches downwardly with a
flat plate 66 at its end. 'The plate 66 malkes
contact with the end of a stud 67 screwed
through the upper end of an upright lever
68, the head of the stud 67 being adapted to
engage the rear wall of the standard B’ to
limit the throw of the lever. The lever 68
is mounted fast on a rod or shaft 69 jour-
naled in bearings 70 on the opposite sides
of the base of the standard B’. Extending
forwardly from the rod 69 is a lever 72
mounted fast thereon and formed at its outer
end with a treadle 73 arranged in convenient
position to receive the operator’s foot as he
stands at the front of the machine.

Pivotally connected to the outer end of the
treadle-lever T2 at 74 ig a flat vod or bar 75
which reaches up throngh the machine-bed
B and projects above the top of the hase of
the headstock C. The rod 75 is ouided at
its upper end in a plate-like bearing 76 se-
cured to the headstock C at 77, 77, see Fips.
4 and 8. The rod 75 serves ag a control cle-
ment for holding the treadle-lever 72 de-
pressed during the operation of the machine,
and for this purpose it is adapted to he en-
gaged by suitable detent-means as next de-
seribed.  Journaled in a bearing 78 on the
base of the headstock C is a rock-shaft 79,
see Fig. 8, carrying a detent-lever 80 secuved
fast on its inner end by a sct-screw Si.
shown in Fig. 4, the lever 80 is formed with
a depending toe 82 adapted to engage with

N

A
Fa %

70

80

9

05

100

105

115

120

130



£

e

1
Lt
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1011

T2t plate 83 fastened tothe side
01 he outer end of the 1001\—
*vel 85 secured thereto by ¢

1 formed with a (%Df\ndm“
with the

the edge of a f
of (ho rod 4'“
ghaft 79 1s

sob-serew o(”
arn 87 which is pwmally connected
mu of ah (\"1:50nu111 sliding bar oo by means
of a stud 89, 'the opno&m, end of the bar
85 slides in n cleat or bearing 90 fastened to
the base of the headstock € at 91, as shown
g, 4. DBetween the hub of the lever 85
bm" ng 78 is o h md-lever 92 ar-
shaft 79, sée Hig.
to Fig. 4, the le-

and the’
1'@00(& ,100 to tm n on the s
8. Referring jrn‘UC“l Iy o
ver 92 i formed with an arm 93 ve aching
sub above the Hl:do bai 88 end terminabing
inoa sduaved toe 94 ad

lapted to engage with
A u'mh 95 on the top of the bar. s \LLﬂdl“”
‘»:‘ini) from the hub of

the Jever 85 1s an
% carrying a Cross pin 97 which 1)1 ojects
the ]mn e of the lever §

a8 82 as shown in
. 8 A epring 98 is connect ed to theright-
(1 end of the shiding bar 88

88 by means of
4 89 and anchered fo

a pin 99 driven
1 -0 Hw headstoclk C. Norv "l'mliy the spring
26 tond to move t

Le bar 88 to the right to
rock the shaft 79 through the lever 85 to
carry the toe of th

¢ detent-lever 80 into en-
pagement vuh ity st op-plate 83 on the verti-
cal rod 75 so that the latter is free to slide up
against the action of the
noteh 95 will be earried into
engaged by the toe 94 on the
this engagement being effect-
nough the

g 98, its
sealtion to be
hand-lever 92,
ed by Hl{‘ tilting of the lever 992 t

spriz

setion of gravity. "'Vith the bav 88 locked
ngainst the action of its spring %, m the

ma_nmr ag ‘ﬂmve deseribed, the shaft 79 will
be held })051»100 to mamtam the detent-
I(W v 80 awny {rom J~e %mp 3 on the verti-
i1 mﬂ 7 f; e that the Iatter in .l ‘ee to slide up
‘fl do under the action of the treadie-

AN il
70

{2,

t

mho shaft 79 may be rocked man-
o free the detent-lever 80 from the bar
throwing the hand-lever 92 to the
i, ng viewed in iig. 4, this action carvy-
g 1t against the pin 9T in the arm 96.0f
e fever 85 to vock the latter which is fast
on the shaft, The glide-hay 88 i moved to
the Toft fo relense the detent-means to arrest
the operation of the machine through an au-

matie control as next described:

Fastened to the side of the bar 89 is a de-
pending arm 100 which is pi‘; otally connected
at 101 to the upper arm of a rock-Tever 102,
The lever 102 is pivoted on a stud 103
screwed into the side of the gear-casing U
and ic formed with a lower arm 104 extend-
ing owm‘» ardly adjacent the side of the
shaft O. 'Fhe ! ,(WM' 102 15 rocked to «lhide the

stop-ce mtrol bar uu through the action of the
clutch-device. B which is automatically un-
coupled when the rotation of the shaft O is
resisted under abnormal stress or strain. Re-
ferring now to Figs. 4,5 and 6, the clutch-

ary
art

1,651,099

mechanism R comprises a hub 105 held fast
on the end of the ratehet. »\b it O by means
of a tapered pin 106, At the right of the
hub 105 ig the gear 7 which is free on the
shaft O’ and provided with a hub 107 formed
with a key or spline 108 adapwd to engage
a slot 109 -in the end of a female clutch-
member 110, -The clutch-member 110 is held
fast on the end of the feed-shaft O ] by a set-
serew 111, see Fig. 4, and when it'ig desired
to drive the shaft 0 {1")111 the shaft Of
thr(mOh the train of gears 7, 8, 9, 12 or 10,
13, (¥ig. 1), as previously explained, the
serew 111 i wle‘wof{ and the member 110
slid te the ight. Overhanging the ledt-hand
gide of the gear T 1s a ving 112 formed in-
tegual ther ewith and fitted to turn freely
on the periphery of the hub 105, see Fig. 6.
Refer 1"1‘0 also to Hig. 5, the gear T is normal-
'1\' maintained rotative ely connected with the
hub 105 by a pair of phm%" -pins 115 which
are slidable in radial bores in the overhang-
ing rving 112. The inner ends of the pins
115 are beveled on opposite sides to form
Veshaped points 116 which seat in corre-
spondingly shaped recesses Ll( on the pe-
rviphery of the hub 1045, Prolembl‘y the re-
ce

sses 117 are formed in the ends of hardened
119 set in radial bores in the hub 105
their outer extremities flush with the
pm iphery thereof. The pl anger-pms 115
are held in engagement with the recesse T

g 117
in the ,w,w% 118 by means of a wire spring-
ring. 120 cotled arcund the ¢
fho 'ing 112 and passing ! through slots 121
in the ends of the pins. The spring-ring 120
is seated in a spirval groove 122 on the ring
112 with one of it e, ds 123 bent radially
inward and held in a bore 124 as llustrated
in Fig. 5. As shown in Fig. 6, the body of
the gear.7 is provmed with a plurality of
transverse bores 125 to which ave M('\d trans-
verze pins 126 which ave free to shide there-
in. The mner ends of th@ hi 190 project
through ﬂw side of the gear 7 and ave formed
\‘7”) oppozite, beveled faces 127 mmihu' to
he lmv els on the radial pins 115, but of
,'1§I ty less inclination.  Formed in the veu-
tical face of the hub 105 ave beveled tom‘csﬂq
198 with which the heveled ends 127 of the
plm 1% engage. - At their outer ends the pins
1926 are ret L{(o( Lin diameter at 129 and rives-
ed through a plate or ms]\ wasner 130, The

washer or dizk 180 is fitted to glide on the hub
107 of the gear 7 and normally is received
within an undereut recess 131 on the side of
the gear. As shown in Fig. 4, the outer face
of the disk 180 bears aga mqt he rounded end
of the lower arm 104 of the lever 102. Re-
ferring to Fig. 7, the gear 7 is formed with a
transverse bore 182 vwhich provides a pocket
for a coiled spring 133. One end: of the
spring 183 is anchoredto a pin 1384 driven into
the gear T to extend across the bore or pociet
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132 while its opposite end 135 is riveted
through the plate 130, tending to maintain
the latter within its recess 131,

Tt will be seen h‘om the foregoing descrip-
tion that the gear 7 forms the connection be-
tween the drive-shaft O” and driven shaft O,
both when the gear is active to drive the
train of gearing on the ceuntevshaft I, or
when it 13 vmplo\ ed solely as a clutch-mem-
ber to couple the shafts (()ﬂ(\ ther by means of
its hub 107 and the opp(mto clutch- clemem
110. 1t is also to be observed that the gear 7
is connected rotatively with the drive-shaft
0’ through the hub 105 inductively. That is
to say, the gear T may be turned rotatively
of the hub 105 QQJIH% the resistance of the
plunger-pins 115 Dearing ngainst the beveled
recesses 117 in the hub.  Should the rotation
of the driven shaft O be resisted under ab-
normal stress then the tendency will be for
the hub 105 to turn within the gear 7 and
this action will cause the pins 115 to vide up
the sides of their beveled sockets while ex-

panding the spring-riny 120. Meanwhile
thlq 1ehtwe rotation between the hub 105
and gear 7w il qlqo cause the transverse pins
126 1n the gear 7 to be slid to the right, as
viewed in Figs. 4 and 6, under the action of
the inclined pod\e*s 128 on their beveled ends
127. In this way the disk 130 is slid to the
right to rock the lever 102 to slide the bar
88 to the left, whereby to release the detent-
means and arrest the operation of the driv-
ing-mechanizm. The method of operation of
the complete apparatus is as follows:

Referring first to Fig. 3, when the treadle-
lever 72 is in its raised position, as here
shown, the bracket 40 will be swung back to
press the driving-pulley 44 against its brake
56, and the belt 55 will run slack over the
pulley without turning it. When it is de-
gired to start the machine the operator places
his foot on the treadle 73 to depress the lever
72 and this action rocks the arm 68 on the
shaft 69 to the right, causing it to act
through the arm 65 on the bracket 40 to
swing the latter in the same direction against
the tension of its gpring 63. The pullov 44
will thus be carried away from the brake 56
which releases it gradually while the ends
of the brake-shoe 61 contract inwardly as
shown in Fig. 10.  As the pulley 44 moves
to the right it takes up the slack in the belt
55, which, as it tightens on the periphery
of the pulley, starts its rotation with a grad-
ually accelerated speed until the full “riv-
ing speed is attained. As before explained,
the pulley 44 is fast on the shaft 43 and the
rotation of the latter is transinitted through
the gears 47 and 49 to the shaft 50. The
shaft 50 turns the sprocket 52 and through
ite chain 53 transmits rotation to the upper
sprocket 54 Whlch drives the winding spmdle
S. Asshown in Fig. 1. the spindle S is con-
nected to rotate the mandrel A to wind the

S

wire 2 onto the former or core K as it 1s fed
thereto by tho traverse-guide T. Referring
now to Fig. 2, it has betore been e\plamed
that the spmdle S drives the shaft O’
through the operation of the cam V acting on
the lever 25 to tura the ratchet- wheel 15.
The rotation of the shaft O’ is transmitted
either directly through the clutch R, or
‘hxouﬂh the train of gears on the counter-
haft I, as may be %clvded to turn the screw-

1](11( O
the impulse of the ratchet-drive is intermit-
tent and as (ho winding-mandrel completes
cach turn in its rotation the screw O acts
through the nut or follower P, see Fig. 1, to
advance the wire- guide T ‘ﬂonor the core K
to an extent equal to the thickness of the
wire being wound. As the guide T moves
{roni one end of the former K to the other it
depesits the wire onto the coil in a series of
parallel, adjacent turns or convolutions
which form a layer extending between the
guiding-flanges or heads &, &. “As each layer
of the coil is completed the direction of feed
of the guide is rveversed through the auto-
matic operation of instrumentalities not
hercin shown or described, but which are

fully explained in our U. S. Letters Patent
No. 1,463,834 before rveferred to.

Under normal conditions the machine op-
erates continuously to feed the wire 2 into
place on the former K while traversing it
back and forth to build up the coil in super-
imposed layers of parallel turns or convolu-
tions. At the start of the winding, or some-
times in finishing the coil, it is desirable to
maintain the machine under full control of
the operator in order that its operation may
be immediately arrested should the appara-
tus be incorrectly adjusted or fail to func-
tion properly. To provide for this the de-

tent-devices which render the driving-mecha-.

nism active for continuous operatlon are not
engaged automatically but must be set by
hand to hold the starting-treadle 72 de-
pressed.  When the machme is at 1'est the
slide-bar 88, see Fig. 4, is held against the
action of its spring 98’ by the enoqgement
of the toe 94 on the lever 92 with the notch
95. With the parts thus engaged the rock-
shaft 79 will be maintained by the arm 87
on the lever 85 in position to hold the detent-
lever 80 free from the stop-plate 83 on the
vertical rod 75, see Figs. 4 and 8. With the
detent-lever 80 thus restrained from action
the rod 75 is free to slide up and down under
the movement of the treadle-lever 72, Hence,
when the foot is first pressed down on the
treadle 73 to start the machine if any con-
dition requires instant stopping of the wind-
ing the operator has only to release the
treadle to allow the bracket 40 to swing back
to the left, as viewed in Fig. 3, to arrest the
rotation of the pulley, 44 Which is carried
thereby. Through this arrangement the ma-
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¢hine is mainiained under manual control so
that the operator may observe its operation
and make sure of the proper functioning of
the winding clements before selting it to
operate gonhnuouqu Now, as the treadle-
lever is held depressed, if the operator is
satisfied that the proper adjustment of the
feed of the guide has been made, to render
the operation of the machine continuous it
1s only necessary to throw the hand-lever 92,
see Iu“ 4, to the vight. This aection lifts its
toe 94 out from th(, notch 95 in the bar 88
and the latter will therefore be slid to the
right under the tension of its spring 98. As
the bar 88 moves to the right 1L acts ﬂuouon
the lever 85 to rock the shaft 79 to carry the
toe 82 of the detent-lever 80 1into eng:me—
ment with the edge of the stop-plate 83 on
the rod 75, as shown in Fig. 4 Um rad 75
will thus be locked in pesition to hold the
treadle-lever 72 d(‘pl‘LF.‘J‘(l and consequently
the driving- mechdmsm will e maintained
active to continue the operation of the ma-
chine without further attention on the part
of the operator. When it is desired to stop
the machine the lever 92 is vocked to the
right again untl] its handle, (ommg against
the pin 97 in the arm 96 of the lever 85,
turns the lever 85 to rock the shaft 79 to re-
lease the detent-lever 80. When the toe 82
of the lever 80 is removed from the edge of
the stop-plate 83 the rod 75 wiil be allowed
to glide upwardly ag the treadle-lever 72 rises
under the impulse of the bracket 40 as moved
by its spring 63, see Fig. 3. As the 1’0(1 )
slides upwaz.dly in its bes wring 76 the plate
83 rides under the toe 82 of the detent-lever
80 and holds the latter so that the lever 92

an now be released to allow its toe 94
drop into engagement with the notch 95
the slide-bar 88. This action locks the hav
88 against the action of its spring 98 and
with the parts in this relation the machine is
now re xdv to be started again in the manner
as first o:\plamod

The operation of the machine is arvested
automea hc*xll*y as a pxcmu.tmn mmr st acel-
dent to its parts through the fune 11<>nmo of
the yvielding clutch-device B on the shafi (‘ .
It h 1s before been explained that 1ho ear T,
igs. 4, 5 and 6, is connected rotatively
shaft O/ tlu‘('n,lgh the engagement of
ces 117 In
When, therefore, the turning
ted to an abnormal de-
aree.the hub will have a tendency to free
itself from the genr hy forcing the pins 115
radially outward from mﬂu‘ Leveled seats
117. This abnormal registance fo the drive
may be occasioned by obstruction to the fead
of the wire-guide T or from other causes.
For instance, a turn of wire 20 might become
misplaced on the coil in such manner that
it would project nhove the suy ‘f- ¢
the winding is bet

to

mn

ALK Y
with the ¢
the i;lungm'—pim 115 with the rec e

the hub 105.
of (he geay is ro

the guide-wheel n ndered in

would be hi
T4

its feeding-movement as its edge came In
contact with the misplaced wire and there
would be danger of straining or 'up‘uu’mg

o
the puide T ov the parts of its fe d ng-means,
particularly the delicate ratchet-mechanism
tor the shaf In ot hm instances, should
the feeding-mechanism of the machine no‘
be prope 1'1v adjusted to provide an extent of
traverse of the guide T in contormity wn,h
the distance hetween the end-flanges [, & «
the cove I, one of the flan

wes mwnll mtumelc

with the feed of the gui fe. That is to say,
it the machine were fnproperly !.(hm'hd
whereby the guide T had too I\m_,q a traverse

carry it ~151':1in';i‘ one (;'F the
such force as to bend or break
the guide-wheel » or otherwize damage the
operating parts. - It is therefore to guard
agninst such accidents that our improved
pmergency stopping-device is provided. to
funetion follows: I the guide T is re-
gtricted in its féeding movement then there
will be a tendeney to withhold its feed-shaft
O from turning.  The shaft O being dviven
from the shaft O, either through ﬂm cluteh-
econnection at 108—109 ov ‘hmuﬂh the coun-
tershaft I, as previously explained,
ance to its rotation will cause the gear 7 {0
be released from its hub 105. s the hub

1ts feed would
Hanges L with ¢

as

105 turng within the gear 7, while forcing
the pins 115 out of their seats 117, the heveled
'3 ]:’2.;“, n the side of the hab will act to
le the ir nsverse pinq 126 through their

beres in the gear. That is to say, e pIng
126 will he moved to the right, as viewed
m Fig. 6, and consequently the disk 130 will
be slid outwardly on the hub 107 of the
onar 7. As befors shtim the disk 180 bears
against the lower end of the arm 104 of the
lever 102, Wig. 4, and therefore the lever
will be vocked to cause its upper avin to slide
ithe bav 88 to o This movement of the

see

the left:

bar 88 acts through the ],e\_m' 85 (m the shaft
9 to rock the latter to relesse the detent-

tever 80 from the rod 75, 'F ’w 1('10%‘0 of the
detent- 'du'iw allows the rod 75 to shde up-
wardly to effect the operation of the stop-
mnism of the machine in the man-
ner asbefore explaived. It i to be noted
that the bevels on the ends of the transverse
plimger-ping 126 ave velatively fatier or of

Ping-n

s Mf'lm ation as compared to these on the

I
los

radial piunger-ping 115, Thevefore, the gear
Tomoey have a shight velative turning move-

\w b vespect Lo its hub 105 hefore the
5 126 are =lid longitudinally to an ap-
inble extent. That is to say, the pear 7
e psm Iy veleased {rom its hub 105
15 115 shide up out of their beveled

1 ‘Gn;

bt
|
R =

‘1 from eng“.frmr*enﬁ’ with their
28 will have
4 \;';(\V"rw‘q :aﬂ

. hut before the pins 115 ave en- .

resist- .

ot
B
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actuate the stopping-mechanism of the ma-
chine in the manner and for the purpose as
hereinbefore explained. Tt is to be under-
stood that the gear 7 is never completely
dizengaged frow its hub 105; that 1%, the
pins 115 canuot ride onmolv out of their
beveled sockets before dm machine is stoppe:t
through the operation of the sliding disk 130,
Ihﬂ purpose of the action last deseribed is

y allow the wire-guide T to Le held for an
inst:mt without arveding the operation of
the whole machine. That is to say, if the
guide meets with- a slight resistance to its
movement which is quickly overcome, for
msmnw it the gnide-wheel # should sm e
against a misplaced turn of the wire in the
coil and then ride up over it, the connec-
tions between the gear and its hub 105
will yield sufficiently to (1110\\ for-this slight
halt m the teed. It the resistance to the foed
is not inunediately overcome, however, then
the continued turning of the hub 105 with
respect to the gear T will act to shde the
dislt 130 to effect the disengagement of the
detent-devices as before exp ‘mmd

It will be observed that our improvement
provides an extremely siiple and efficient
stopping-mechanism which may be main-
tained under the control of the operator or
which may be set to render the operation
of machine confinuous as desired.
Furthermore, means are provided to stop
the machine m‘tomatlc(ﬂl\ in case of emer-
gency should the operating parts be hm-
dered in their proper functioning and i
this way the corelated mechanisms  are

saved from damage or rupture under abnor-
wal str ess or strain.

Vavious modifications might be made in
the strncture or arrangement of the parts
of cur improved mechanism without de-
parting from the spirit or scope of the in-
vention.  Moreover, the stoppmn -apparatus
of itself might be applied to other types of
1*1‘101111105 e an that herein shown, or cn-
ployed for other purposes. l‘hereforo, with-
out limiting ourselves to the exact embodi-
ment of the invention hercin shown and de-
scﬁbed what we claim is:—

In a winding machine, the combination
\Hm a \'mdvna mandrel and means for
feeding strand-material thereto, of driving-
means, @ driven-element operated therefrom
to actuate the strand-feeding means, nmeans
connecting the driving-means with  the
driven-element to peumt a predetermined
amount of lost motion therebetween when
the motion of the driven-clement is resisted
under abnormal stress on the strand-feeding
means, and stopping-means for arresting the
operation of - the driving-means when the
resistance to the driven-element is con-
tinued.

2. In a winding machine, the combination
with a w mdmo -spindle and traversing-

T]] &)

7

means for feeding strand-material to the
spindle, of driving-means, a driven-element
operated therefrom  fo actuate the trav-
ersing-mieans, a vieldable cluteh connecting
the dri iving-means with the driven- e]unqnt
to permit a predetermined amount of lost
inotion therebetween when the driven-ele-
ment is withheld from operation under ab-
norinal resistance to the action of the trav-
crsing-means, ad ~l<>pp1no means operated
from the clutch to avrest the operation of
the driving- -means when resistance to the
(le\(‘ll clenient is continued.

. In a winding machine, the combination
()f a winding-mandrel and means for feed-
ing strand- material therete, of a clutch
momber. a mentber adapted to be driven
theretrom to operate the traversing-means,
l'osiliex1('l_\'~ho]d means connecting the cluteh-
niember with the driven-meniber to permit a
predetermine (‘ amount of lost motion there-
between, toppmrT -means for arresting the
operation of the clutch-member, and means
(\pmated through the velease of the clutch-
connecting means to actuate the stopping-
Hieans.

4+ In a winding machine, the combination
of a winding- spmtlle and traversing-means
for feeding “strand-material ﬂlmuo of a
drive-shaft, a second shaft adapted to be
driven thereirom, means connecting the
sccond shaft to operate the tmvelsmm
means, a clutch-member fast on the first
shatt, a transmission-element connected to
drive the second shaft, releasable means con-
necting the clntch-member and transmission-
element to rotate together while permitting
a predetermined amount of lost motion
therebetween, stopping-me: ms for arresting
the operation of the drive-si waft, and means
operated upon the release of the clutch-con-
necting  means to actuate the stopp ng-
means.

5. In a winding machine, the combination
with the winding- b])llld](‘ and traversing-
means for foodmo strand-material to the
spindle, of a drive- shatt, a clutech-member
on ‘said shaft, a tmnCnnsgmn element, re-
stliently-held meam connceting the clutch-
member to drive the transmission element,
means for. connecting the tmnsnnbslon ele-
ment to.operate the trav ersing-means, stop-
ping-means for arresting ﬂu‘ operation of
the drive-shaft. and means operated upon
the release of the conneeting-means to actu-
ate the stopping-means.

6. In a winding machine, the combination
with the \\mdmo -spindle and (raversing-
nteans for h‘ulmg strancl-material to- the

spincle, of a clutch-member, a member
adap(ed to be driven therefrom, yvieldable-

means for C()IlIlLL'i‘DO said members to rotate.

together, means connecting the driven-mem-
her to operate the traversing-medns, stop-
ping-means for arresting the operation of
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the clutch-member, and means operated
through the movement of the clutch-member
with respect to the driven-member to actu-
ate the stopping-means.

7. In a winding machine, the combination
with the winding-spindle and traversing-
means for feeding strand-material to the
winding-spindle, of a drive-member, a mem-
ber adapted to be driven therefrom, yield-
able-means connecting the drive-member to
the driven-member (o votate the latter,
means connecting the driven-member to op-
erate the traversing means, stopping-means
for srresting the operation of the drive-
member, and means operated from the move-
ment of the drive-member when the driven-
member is withheld from rotation to actuate
the stopping-means.

8. In a winding machine, the combination
with the winding-spindle and traversing-
means for. feeding strand-material to the
spindle, of a drive-member, a member adapt-
ed to be driven therefrom, means connecting
the drive-member to rotate the driven-mem-
ber, means for connecting the driven-mem-
ber to operate the traversing-means, stop-
ping-means for arresting the operation of
the drive-member, and means carried by the
driven-member to be moved from the drive-
member to actuate the stopping-means
when the driven-member encounters undue
vesistance to its rotation.

9. In a winding machine, the combination
with the winding-spindle and traversing-
means for feeding strand-matevial to the
spindle, of a drive-member, a member adapt-
ed to be driven therefrom, yieldable-means
carried by the driven-member and connect-
ing it to be rotated from the drive-member,
means connecting the driven-member to op-
erate the traversing-means, stopping-means
for arrvesting the operation of the drive-
member, and means slidable on one member
through the rotation of the other member
with respect theveto to actuate the stopping-
means when the driven-member is withheld
from rotation.

10. In a winding machine, the combina-
tion with a drive-member, of a member
adapted to be driven therefrom, yieldable-
means connecting the drive-member to ro-
tate the driven-member while permitting a
slight amount of Jost motion therebetween,
stopping-means for arresting the operation
of the drive-member, a plunger slidable on
one member, a bevel on the other member fox
sliding the plunger when one member is
moved in-relation to the other member, and
means operated from the moveinent of the
plunger to actuate the stopping-means when
the driven-member is withheld from rota-
tion.

11. In a winding machine, the combina-
tion with a rotatabls drive-member, of 2
driven-member rotatable therefrom, one of

1,651,099

said members being provided with beveled
seats, plungers slidable on one member to
engage the bevels on the other member to
connect said members to rotate together,
stopping-means for arresting the operation
of ‘the drive-member, and means operated
from the sliding movement of the plungers
when the driven-member is withheld {rom
rotation to operate the stopping-means.

12. In a winding machine, the combina-
tion with a votatable drive-member, of a
driven-member rotatable therefrom, one of
said members being provided with beveled
seats, slidable plunger-ping on one member
engaging the bevels on the other member to
connect said members to votate together, stop-
ping-means for arrvesting the operation of
the drive-member, and a second set of plun-
ger-ping slidable on the driven-member when

the drive-member is rotated with respect

thereto to actuate the stopping-means when
the driven-member is withheld from rota:
tion. ,

18. In a winding machine, the combina-
tion with a rotatable hub formed with bev-
eled seats on its periphery, of a driven-mem-
ber rotatable on the same axis with the hub,
plunger-pins slidable in said driven-member
to adapt their ends to engage the seals on
the hub, and a spring-ring coiled around. the
periphery of the driven-member and engag-
ing plunger-pins to maintain them in yield-
ing engagement with the hub.

14. In a winding machine, the combina-

tion with a rotating clutch-member having

beveled recesses on. its face, of a driven-
member rotatable on the same axis with the
hub, a disk slidable axially with respect to
the hub, pins on said disk slidable in the
driven-member to engage their ends with the
recesses in the clutch-member, stopping-
means for arresting -the rotation of the
clutch-member, and means operated from
the sliding movement of the disk to actuate
the stopping-means.

15. In a winding machine, the combina-
tion with a rotating drive-shaft, of a trans-
mission-member adapted to be driven there-
from, a clutch-member fast on the drive-
shaft, yieldable-means for connecting the
clitch-member to drive the transmission-
member, stopping-means for arresting. the
operation of the drive-shaft, means slidable
axially of the transmission-member to actu-
ate .the stopping-means, and means carried
by the transmission-member and engaging
the clutch-member to slide the actuating-
means when the transmission-member 1s
withheld from rotation.

16. In a winding machine, the combina- -

tion with the driving-mechanism, of start-
ing-means to render said mechanism opera-
tive, a manually-operable lever to operate
the starting-means, detent-means to lock the
starting-lever in operative position, and a
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second detent-means for maintaining the
first detent-means inoperative.

17. In a winding machine, the combina-
tion with the Stﬂl‘tln"' mechanism therefor,
of a lever to operate the star ting-mechanism,
detent-means for holding said Tover in start:
ing position, means to lock the detent-niecans
‘lgfunst operation, and a second lever for
releasing the detent-locking means.

18. In a winding machine, the combina-
tion with the driving-mechanism therefor, of
manually-controlled starting-means fov-ren-
dering the driving-mechanism operative, de-
tent-means for maintaining the starting-
means operative, automatically-operated
stopping-means for releasing the detent-
means, and manually-releasable means for
holding the detent-means inoperative after it
has been released by the stopping-means.

19. In a winding machine, the combina-
tion with the drlvmg—mechflmsm therefor, of
a lever for rendering the driving-means op-
erative, a sprmg—operated detent for locking
the lever in operatlve position, stopping-
means for releasing the detent, means to

=

lock the detent in released position, and man-
ually-operable means for releasing the de-
tent-locking means.

20. In a wmdmo machine, the combina-
tion with the dr1v1n0-m0‘1ns therefor, of a
treadle-lever for holdmo the driving- means
operative, a detent for locluno the treadle-
lever in starting position, a slide-bar for re-
leasing the dotent, and a lock for engaging
the slide-bar to maintain the detent released.

21. In a winding machine, the combina-
tion with the starting-mechanisin therefor,
of a treadle connected to operate the start-
ing mechanism, a slidable rod moved from
the treadle, detent-means for locking the rod
to hold the treadle depressed, automatmally-
operated stopping-mechanism for releasing
the detent-means, and a hand-lever for lock-
ing the detent-means in released position.
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