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STARTING AND STOPPING MECHANISH FOR WINDING MACHIINES.

Application filed March 13, 1919. Serial Wo. 28%,348.

To all whom it may concern:

Be it known that we, Epwarp F. Parks
and Carr. A. Brinxg, of Providence, and
Groree N. Tavror, of East Providence, re-
spectively, In the county of Providence and
State of Rhode Island, citizens of the
United States, have invented certain new
and useful Improvements in Starting and
Stopping Mechanism for Winding Ma-
chines, of which the following is a specifi-
cation. : s

Our, invention relates to improvements in
means for controlling the operation of wind-
ing machines or other apparatus and par-
ticularly to automatic stopping-mechanism
for arresting the 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
winding spindle or mandrel is continuously
rotated, and the wire-gnide, which deposits
the turns of the winding in place on the
mandrel; is given an intermittent feed or
traverse with a reversal in the direction of
feed at opposite ends of the coil. Such a
type of machine is described and illustrated
in our previous application, Serial No. 279,-
955, filed Feb. 26, 1919, but it is to be under-
stood that the present improvements are
applicable to various types of apparatus em-
ployed for other purposes, and the inven-
tion is not therefore limited in this respect
to the embodiment as herein shown.

The principal object of our improvement
is, in general, to provide a stopping-mecha-
nism for arresting the operation of the ap-
paratus in case of abnormal conditions tend-
-ing to resist the proper functioning of the
mechanism ; and in particular, as applied to
a winding machine, to stop the machine
whenever the wire-guide encounters undue
resistance to its feed so that the operating-
parts of the feeding-mechanism shall not be
strained, broken or disrupted in their organ-
ization. '

The manner and means for carrying out
the improvement are fully described in the
following specification, illustrated by the
accompanying drawings, in which like
reference characters designate like parts.
In the drawings:—

Fig: 1 is a front elevation of the winding
machine, giving a general view of its several

coordinated mechanisms and illustrating
our improved stopping-device as applied
thereto; -

Fig. 2, an enlarged, end view of the ma-
chine showing the main drive-mechanism
and the driving-connections for the guide-
feeding -means; :

Fig. 3, a similar view showing the lower
part of the machine and illustrating the
manually-operated starting- and stopping-
devices for the driving-means; -

Fig. 4, an enlarged, front elevation of the
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80
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traverse- or feed-shaft driving-connections -

showing the improved, automatic stop-con-
trol in relation thereto; '

Fig. 5, a sectional view in detail of the
stop-control clutch-device, taken on the line
x—X of Fig: 6; _—

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

Fig. 7, a part sectional view of the same
taken on the line Q—Q of Fig. 5;

‘Fig. 8, an enlarged, detail view of the
stopping-device control-lever mechanism;

Fig. 9, a plan view of the brake-device
for the driving-means; and

Fig. 10, a side elevation of the same in
detail. : : :

Referring first to Fig. 1, the winding ma-
chine herein illustrated comprises, in gen-
eral, a Thorizontal frame or bed B mounted

on suitable legs or standards, one of which.

B’ is partly shown at the left and more com-
pletely illustrated in end elevation.in Fig.
3. Surmounting the bed B at its left-hand
end is a fixed headstock C provided with
bearings ¢, ¢ for the rotating winding-spin-
dle 8. At the right-hand end of the bed B

is an adjustable tailstock D carrying a sleeve

I slidable in a split-bearing d which may
be clamped therearound by a hand-screw H

extending through the split portion of the

bearing. Journaled in the sleeve F is- a
live-spindle S’ formed with a pointed end
adapted to support the outer extremity of
the winding-mandrel A, the opposite end
of 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 replace-
ment of the mandrel or arbor A, as occasion
requires, by sliding the sleeve ¥ outwardly
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- in its bearing d. The mandrel A carries a

10

detachable former or.core K on ‘which the
wire is wound to produce the coil, and at
its ends are removable héads or flanges %, %

‘which-serve to hold the windings in place.

- -Arranged opposite. the winding-mandrel
A is the wire-guide T which is mounted on
a carriage L slidable on ways or tracks 2, b

stupported on the front of the bed B. ' The.

wire-guide T comprises a slide # carrying a
grooved guiding-pulley 7 over which the
wire w leads to the core X. The slide ¢ is

~ ‘movable in a slot on the top of the carriage

15

L to adapt the guiding-wheel % to recede
from the axis of the winding-mandrel A as
the layers of winding are built up on the
core At the bottom of the carriage L is

a‘guide-wheel 7 over which the wire 1w leads

20

25

from its source of supply, not herein shown,
and thence it passes up over a second guide-
wheel m on the slide # to the main guiding-
wheel 'n.- ‘ : . ' :
The wire-guide T is fed 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 5,7 b and extends to the. .left

30
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** ‘through the side of a-gear-casing or hous-
ing U mounted on the front of the bed B.

The shaft-O is connected to be rotated from
an alining stud-shaft O’ journaled in bear-
ings 8,4 in the gear-box U and driven from

a_ratchet-mechanism as later “explained.

The feed-shaft O may be connected directly
with its drive-shaft O’ by means of a clutch-
device shown at R, or in some cases, where

a variation in speed is required between the

- shafts, ‘a train of change-gears is provided

40

for this purpose. As shown in Iig. 1,°a

countershaft I is journaled in.bearings 5
and 6 in the casing U and arranged below
and parallel with the shaft O. At the end

_ofthe shaft O’ is a gear 7, mounted on one

45

of the coacting members of the clutch R,
in ‘the manner as later described, and ar-
ranged to mesh- with a gear 8 fast on the
countershaft I. The shaft T also carries
a pait of change-gears 9 and 10 connected
by a hub 11 and keyed to the shaft while
slidable therealong. The gears 9 and 10
are adapted to be engaged with gears 12 and

13, respectively, on the shaft O and through

" this arrangement after the clutch R has

55
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been uncoupled the shaft O may be driven
from the shaft O through: the intermediary
of the countershaft I at a different rate
of ‘speed as determined by the ratio in
the gearing. - ‘ o
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 Fig. 2, which engage the teeth of the
ratchet. The pawl-arms 16 and 17 are piv-

1,458,194

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 con-
nected 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 op-
erated automatically to render one pawl ac-
tive while the other is maintained inactive.

70

Through this arrangement:the pawl 18 on -

the arm 16 operates to 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
shaft O’ 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

75

80

return it to the left, ‘with the reversal of *

direction of feed controlled by the position

of the guide T in accordance with the extent -

of full traverse required. ~The means for
reversing the action of the pawls 17 and .18,

85

and thereby the direction of feed of the wire °

guide T, is described and illustrated in de-
tail inh our pending application above re-
ferred to, -but since if is not essential to
the present improvement it is not herein
shown. e e : SRREH.

The slide 20 for oscillating the pawl-arms
16 and 17 is reciprocated on its track 21
under the action of a' rockable lever 25.
The lever 25 is slidable in a bearing 26 piv-

00

95

oted on a bracket 27 which is adjustable -

vertically 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

100

roller 30 engaging: a groove 31 in the face

of a cam V. The cam V is'fast on the. end
of the winding-spindle S and-as the latter
rotates in the direction indicated by the ar-
row @, Iig. 2, during the operation of the

105

machine the lever 25 is rocked ‘back and -
forth to reciprocate the slide 20" which, in -

turn, oscillates the pawl-arms 16 and 17 to
turn the ratchet 15. - The groove 31 in the
cam V is so formed as to rock the lever 25

to reciprocate the slide 20 with a relatively

slow"movement to the right, and a quicker
movement as it returns: to the left:
manner the pawl-arms 16 and 17 are moved
back “through their inoperative stroke at a

In this -

110

115

slow rate, but as they are swung to the left -

to turn the ratchet 15 ahedd, in one direc-
tion or the other, their movement is accel-
erated so that the wire-guide T is advanced
along the winding-mandrel with relatively
short, quick steps. Through this arrange-
ment the wire-guide T ‘is caused’ to halt
while the winding-mandrel turns through
nearly one complete revolution to cause the
wire being wound to layin a turn in a plane
at right-angles to the axis of the coil. 'Ag
each turn is completed, however, the ‘guide
T is shifted a distance equal to the width of
the wire so that the next turn will be laid at
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the side of and in parallel, contignous rela-
tion with the previously laid convolution.
The complete arrangement of the means for
controlling this intermittent feed of the
wire-guide T is fully described in our pre-
vious application before referred to and
need not be further enlarged upon 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 adapted for apparatus of a dif-
ferent arrangement 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 driving-
connections for the machine are arranged
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 wall of the leg
B’ at 34, 84, is formed with arms 35, 35 ter-
minating in 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 serv-
ing as a pivotal support for a swinging
bracket 40. The bracket 40 is formed with
two arms 41, 41 depending from the hubs
88, 38 and joined together by a lower, elon-
gated hub 42. Journaled in the hub 42 is
a shaft 43 which carries a flanged belt-pul-
ley 44 fast on one end. The opposite end of
the shaft 43 is reduced in diameter at 45
where it enters 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 ex-
tends- through the bore of the bushings 37
in the spaced hubs 86 of the fixed bracket
33, 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 be-
tween the hubs 86, 86 of the bracket 33
whereby to hold the shaft in place in its
bearings. The sprocket-wheel 52 is con-
nected by a drive-chain 58 with a sprocket

54 keyed to the winding-spindle S and en-

60
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closed within the headstock C, as shown in
Fig. 1. Through these connections the spin-
dle 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 a motor,
line-shaft 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. 3. Normally, when the machine is
at vest, the belt 55 runs slack over the pulley
44, as here illustrated, and the pulley 1s held
from turning by a friction-brake 56 which
bears against its peripliery on its rearward

5]
<

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 B’ by bolts 60,
see Fig. 9. The brake-shoe 57 carries a
curved, spring-metal plate 61 which is faced
with a lining 62 constructed of leather or
other friction-producing material which
forms the contact-element for the pulley 44.
As shown particularly in Fig. 10, the plate
or auxiliary brake-shoe 61 is bent on a ra-
dius 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 carried firmly against the shoe

61, however, the ends of the latter will ex-

pand so that finally its entire braking-sur-
face makes frictional contact with the pe-
riphery of the pulley as illustrated in Fig.
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 brake-shoe 61 acts as a cushioning-
device or shock-absorber for overcoming
momentum 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. 8 the spring 63 is anchored
at 64 to the rear wall of the standard B’
with its opposite 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 down-

70
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105 -

wardly with a flat plate 66 at its end. The

plate 66 makes 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 journaled 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 72 at 74 is a flat rod or bar 75
which reaches up through the machine-bed
B and projects above the top of the base
of the headstock C. The rod 75 is guided at
its upper end in a plate-like bearing 76 se-

cured to the headstock C at 77,77, see Figs.

4 and 8. The rod 75 serves as a control ele-
ment for holding the treadle-lever 72 de-

.
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-.notch 95 in the top of bar.
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pressed durmv the operation of the ma-
chine, and for- “this purpose it is ‘Ldapted to
be engaved by suitable detent-means as next
described. 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 secured
fast on 1ts inner end by a set-screw 81, As
shown in Fig. 4, the lever 80 is formed with
a dependlno toe 82 adapted to engage with
the edge of a flat plate 83 fastened to the side
of the rod 7 5. On the-outer end of the rock-

shaft 79 is.a lever 85 secured thereto by a

set-screw 86, and formed with a depending
arm 87 which is pivotally connected with the
end of a horizontal, sliding bar 88 by means
of a stud 89. "‘he opposme end. of the bar

88 slides in a cleat or bearing 90 fastened to

the base of the headstock C at 91, as shown
in Kig. 4. Between Lhe hub of lhe lever 85
and the bearing 78 is a hand-lever 92 ar-
ranged free to turn on the shaft 79, see Fig.
8. Referrmo particularly to Fig. 4, 'the lever
92 is formecl with an arm- 93 reachmcr out
above the slide-bar 88 and termmatlno moa
squared toe 94 adapted to enga vge with a
Extendmd up-
Warcllv from. the hub of the lever 85 is an
arm 96 calrylng a-cross-pin 97 which pro-
jects: across the handle of the lever 92 as
shown in. Fig. 8. A spring 98 is connected
to the right-hand end of the sliding bar 88
by means s of the stud 89 and anchored to a pin
99. driven into the headstock C. Normally

the spring 98 tends to move the bar 88 to the
right to rock the shaft:79 through the lever
85 to carry the toe of the detent- lever 80 inty
engagement-with its stop-plate 83 on the ver-

‘ tical rod 75. - When, however, the bar 88 is

- 140

slid to the left, acramst the action. of the
spring 98, its notch 95 will be carried into
Eosﬂ:wn 0 be engaged by the toe 94 on the

and-lever 92, this engagement being effect-
ed by the t1lt1no of the lever 92 throuOh the
action of 0rav1ty "With the bar 88 locked

against the action: of its spring 98, in the

manner as above clescmbed the shaft 79 will

be held in position to maintain the detent-

lever 80 away from the stop 83 on the:verti-

cal rod 75 so that the- latter is free to slide

up and down under the action of the treadle-
lever 72..- The shaft 79 may be locked manu-
ally to free the detent-lever 80 from the bar
75 by.throwing the-hand-lever 92 to the

- right, as viewed in Fig. 4, this action carry-

<
D28

ing it against the pin 97 in the arm 96 of the

lever 85 to rock the latter which is fast on

- the shaft. The slide-bar 88 is moved to the

60

left to release the detent-means to arrest the
operation of the machine through an auto-
matic control as next described.

Fastened to the side of the Dbar 88 is 2

~ depending arm 100 which is pivotally con-

166

nected at 101 to the upper arm of a rock-
lever 102. The lever 102 is pivoted on a
stud 103 screwed into the side of the gear-

1,458,194

casing ‘U and is formed with a lower.arm

104 extendlng downwardly adjacent the side
of the shaft Q. The lever 102 is-rocked to

slide the stop-control bay 88 through the,

action of the clutch-device R which is auto-
matically uncouplecl ‘when .the rotation of

the shaft, O is. resisted under abnormal

stress or strain. Referring now to Figs. 4,
5 and 6, the clutch- mechfvmsm R comprises ‘l
hub 105 held fast on the.end of the ratchet-
shaft O’ by means of a tapered pin 106.
the right of the hub 105 is the gear ¥ which

“is free on the shaft O and plovmled with a

hub 107 formed with a. key or spline 108
adapted to engage a slot 109 in the end of a
female clutch-member 110.
member 110 is held. fast on the end of the

feed-shatt O by a set-screw 111, see Tig. 4, .

and when it is desired to drive the shaft O
from the shait O’ through the train of gears
7, 8,9, 12 or 10, 13, (Flo 1), as previously
explalned the screw 111 1s released and the
member 110 slid to the right. - Overhanging
the left-hand side of the gear 7 is a ring 112
formed integral therewith and fitted to “turn
heelv on the periphery of the hub. 105, see
Fig. 6. Referring also to Fig. 5, the gear 7

is nounally mainé amecl rotmtlvelv connected
‘with the hub 105 by a pair of pluriger-pins

115 which are sllclaule in'radial bores in the
overhanging ring 112.  The inner ends of
the pins 115 are beveled on opposite sides to
form. V-shaped points 116 which seat in cor-
respondingly shaped recesses 117 on the
periphery. of the hub 105;

The clutch-

Preferably, the

70

75
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80
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100

recesses 117 are -formed in.the ends of

hardened plugs 118 set in radial bores in the

‘hub 105 Wlth their outer extremities flush
‘with the periphery thereof. The plunger-

pins 115 are helcl n encmge*nent with' the
recesses 117 in the plugs 118 by means of a

wire spring-ring 120 coiled around the cir-

cumference of the ring 112 and passing
through slots 121 in l:llu ends. of the pins.

The spring-ring 120 is seated in a spiral

groove 122 on. the ring 112 with one of its
ends 123 bent radially 1nward and held in a
bore 124 as illustrated in Figs. 5 and 6. As
shown in Fi ig. 6, the body of the gear. 7 is
provided with a plnrahty of transverse bores
125 to which are fitted transverse pins 126
which. are free to slide. therein.. The inner

of the gear 7 and are formed with opposite,
beveled faces 127 similar to the bevels on the

‘radial pins 115, but of Sll("lltl‘y less inclina-

tion. Formed i m the vertical face of the hub
105 are beveled recesses 128 ‘with which the
beveled ends 127 of the pins 126-engage. At
their outer ends the pins. 196 are reducecl in
diameter at 129 and riveted through a plate
or disk-washer 130. The washer or dlsk 130

is fitted to slide on the'hub 107 of the gear 7 .

and normally is received within an undercut
recess 131 on the side of the gear.. As shown

105

1o

-ends of the pms 196 pr oject through the side

120 .

125

130
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in Fig. 4, the outer face of the disk 130 bears
against the rounded end of the lower arm
104 of the lever 102. Referring to Fig.. 7,
the gear 7 is formed with a transverse bore
132 which provides a pocket for a coiled
spring 1338. One end of the spring 133 is
anchored at 134 to the side of the hub 105
while its opposite end 135 is riveted through
the plate 130, tending to maintain the latter
within its recess 131.

It will be seen from the foregoing de-
scription that the gear 7 forms the connec-
tion between the drive-shaft O’ and driven
shaft O, both when the gear is active to
drive the train of gearing on the counter-
shaft I, or when it 1s employed solely as a
clutch-member to couple the shafts together
by means of its hub 107 and the opposite
clutch-element 110. It is also to be observed
that the gear 7 is connected rotatively with
the drive-shaft O’ through the hub 105 in-
ductively. That is to say, the gear T may be
turned rotatively of the hub 105 against the
resistance of the plunger-pins 115 bearing
against the beveled recesses 117 in the hub.
Should the rotation of the driven shaft O
be resisted under abnormal 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 ride up the sides of their
beveled sockets while expanding the spring-
ring 120. Meanwhile, this relative rotation
between the hub 105 and gear 7 will also
cause the transverse pins 126 in the gear 7
to be slid to the right, as viewed in Iigs. 4
and 6, under the action of the inclined
pockets 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 driving-
mechanism. 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-
sired 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 spring 63. The

ulley 44 will thus be carried away from the

rake 56 which releases it gradually while
the ends of the brake-shoe 61 contract in-
wardly 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 gradually accelerated speed until the
full driving speed is attained. As before ex-

plained, the pulley 44 is fast on the shaft 43
and the rotation of the latter is transmitted
through the gears 47 and 49 to the shaft 50.
The shaft 50 turns the sprocket 52 and
through its chain 58 transmits rotation to
the upper sprocket 54 which drives the wind-
ing-spindle S. As shown in Fig. 1, the spin-
dle S is connected to rotate the mandrel A
to wind the wire w onto the former or core
K as it is fed thereto by the traverse-guide
T. Referring now to Fig. 2; it has before
been explained that the spindle S drives the
shaft O through the operation of the cam
V acting on the lever 25 to turn the ratchet-
wheel 15. The rotation of the shaft O’ is
transmitted either directly through & the
clutch R, or through the train of gears on
the countershaft I, as may be selected, to
turn the screw-shaft O. The rotation of the
shaft. O under the impulse of the ratchet-
drive is intermittent and as the winding-
mandrel completes each turn in its rotation
the screw O acts through the nut or follower
P, see Ifig. 1, to advance the wire-guide T
along the core K to an extent equal to the
thickness of the wire being wound. As the

ide T moves from one end of the former K
to the other it deposits the wire onto the
coil in a series of parallel, adjacent turns
or convolutions which form a layer extend-
ing between the guiding-flanges or heads
k, k. As each layer of the coil is completed
the direction of feed of the guide is reversed
through the automatic operation of instru-
mentalities not herein shown or described,
but which are fully explained in our pre-
vious application before referred to.

Under normal conditions the machine
operates continuously to feed the wire w
into place on the former K while traversing
it back and forth to build up the coil in
superimposed: layers of parallel turns ‘or con-
volutions. At the start of the winding, or
sometimes 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 ap-
paratus be ineorrectly adjusted or fail to
function properly. To provide for this the
detent-devices which render the driving-
mechanism active for continuous operation
are not engaged automatically, but must be
set by hand to hold the starting-treadle 72
depressed. When the machine is at rest the
slide-bar 88, see Tig. 4, is held against the
action of its spring 98 by the engagement 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,
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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 car-
ried thereby. Through thisarrangement the
machine is maintained under manual control
so that the operator may observe its opera-
tion and make sure of the proper function-
ing of the winding elements before setting it
to operate continuously.  Now, as the
treadle-lever is held depressed, if the oper-
ator is satisfied that the proper adjustment
of the feed of the guide has been made, to
render the operation of the machine continu-
ous it is only necessary to throw the hand-
lever 92, see Fig. 4, to the right. 'This ac-
tion lifts its toe 94 out from the 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
it acts through the lever 85 to rock the shaft
79 to carry the toe 82 of the detent-lever
80 into engagement with the edge of the
stop-plate’ 83 on the rod 75, as shown in
Fig. 4.7 The rod 75 will thus be locked in

. position to hold the treadle-lever 72 de-

30

pressed and consequently the driving-mech-
anism will be maintained active to continue
the operation of the machine without further
attention on the part of the operator.  When

_ it is desired to stop the machine the lever 92

35

40

45

is rocked to the right again until its handle,
coming against the pin 97 in the arm 96 of
the lever 85, turns the lever 85 to rock the
shaft 79 to release 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 will
be allowed to slide upwardly as the treadle:
lever 72 rises under the impulse  of the
bracket 40 as moved by its spring 63, see Fig.
3. Asthe rod 75 slides upwardly in its bear-
ing 76 the plate 83 rides under the toe 82 of
the detent-lever 80 ‘and holds the latter so
that the lever 92 can now be released to al-
low its toe 94 to drop into engagement with
the notch 95 in the slide-bar 88. ~This ac-
tion locks the bar 88 against the action of
its spring 98 and with the parts'in this rela-
tion the machine is riow ready to be started
again in the manner as first explained.

The operation of the machine is arrested
automatically as a precaution against acci-
dent to its parts through the functioning of

“the yielding clutch-device R on the shaft O”.

60

65

It has before been explained that the gear 7;
see Figs. 4, 5 and 6, is connected rotatively
with the shaft O’ through the engagement
of the plunger-pins 115 with the recesses
117 in the hub 105.  When, therefore, the
turning of the gear is resisted to an abnor-

. mal degree the hub will have a tendency to

free itself from the gear by forcing the ping

1,458,104

115 radially outward from their beveled
seats 117." This abnormal resistance to the
drive may be occasioned by obstruction to
the feed of the wire-guide T or from other
causes. For instance, a turn of wire w might
become misplaced on the coil in such man-
ner that it would project above the surface
on. which the winging is being performed.
In such case the guide-wheel 7 would be
hindered in its feeding-movement as its edge
came in contact with-the misplaced wire
and there would be danger of straining or
rupturing the guide T or the parts of its
feeding-means, particularly ' the delicate
ratchet-mechanism for the shaft O’. In
other instances, should the feeding-mecha-
nism of the machine not be properly ad-
justed to provide an eixtent kofl

the guide T in conformity with the distance
between the end-flanges %, % on the core K,
one of the flanges might interfere with the
feed of the guide. That is to say, if the ma-
chine were improperly adjusted whereby the
guide T had too long a traverse its feed
would carry it against one of the flanges %
with such force as to bend or break the

70

80

traverse of

85

90

gtiide-wheel n or otherwise damage the op- -

erating parts. © It is therefore to guard
against such accidents that our improved
emergency ‘stopping-device is provided to
function as follows: If the guide T is re-
stricted in its feeding movement then there
will be 'a tendency to withhold its feed-shaft
O from turning. Theé shaft O being driven
from the shaft O’, either through the clutch-
connection ‘at 108—109 or through the coun-
tershaft I, as previously explained, resist-
ance to its rotation will cause the gear 7 to
be released from its hub 105.- As the hub
105 turns within the gear 7, while ‘forcing
the ping 115 out of their seats 117, the beveled
seats 128 on' the side of the hub will act to
slide the transverse pins 126 through their
bores in the gear. That is to say, the pins
126 will be moved to the right, as viewed in
Fig. 6, and consequently the disk 130 will
be slid outwardly on thie hub 107 of the gear
7. As before stated the disk 180 ‘bears
against the lower end of the arm 104 of the
lever 102, see Fig. 4, and therefore the lever

will be rocked to cause its upper arm to slide

the bar 88 to the left. This movement of

the bar 88 acts through the lever 85 on the

shaft 79 to rock the latter to release the de-
tent-lever 80 from the rod 75. . The release
of the detent-device ‘allows the rod 75 to
slide upwardly to effect the operation of the

stopping-mechanism of the machine in the

manner as before explained. Tt has before
been mentioned that the bevels on'the ends
of the radial plunger-pins 115 are of greater
inclination than those on the transverse pins
126, This results in the pins 115 having a
quicker action than the pins 126, the object
being to provide for a partial release of the
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gear 7 from-its-hub 105 before the automatic
stop-device for the drive functions. The
purpose of this is te allow the wire-guide T
to be held for an instant without arresting
the operation of the whole machine. That is
to say, if the guide meets with a slight re-
sistance to its movement which is quickly

overcome, for instance, if the guide-wheel 7

should strike against a misplaced turn of the

wire in the coil and then ride up over it, the

connections between the gear 7 and its hub
105 will yield sufficiently to allow for this
slight halt in the feed. If the resistance to
the feed is not immediately overcome, how-

ever, then the continued turning of the hub .

105 with respect to the gear 7 will act to
slide the disk 130 to effect the disengagement
of the detent-devices as before explained.
It will be observed that our improvement
provides an extremely simple 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
the machine continuous as desired. Further-
more, means are provided to stop the ma-
chine automatically in case of emergency
should the operating parts be hindered in
their proper functioning and in this way the
corelated mechanisms are saved from damage
or rupture under abnormal stress or strain.

Various modifications might be made in
the structure or arrangement of the parts of
our improved mechanism without departing
from the spirit or scope of the invention.
Moreover, the stopping-apparatus of itself

might be applied to other types of winding"

machines than that herein shown.
Therefore, without limiting ourselves to
the exact embodiment of the invention here-
in shown and described, what we claim is:—
1. In a winding machine, the combination
with a rotating winding-mandrel and a
traverse-guide, of means to feed the guide
longitudinally of the mandrel, and means
to disconnect the guide from its feeding-

means when the guide meets an obstruction

which causes abnormal resistance to its feed-
ing movement.

9. In a winding machine, the combina-
tion with a rotating winding-mandrel, of a
guide movable longitudinally of the man-
drel, means to feed the guide along the man-
drel, and means operative to arrest the op-
eration of the feeding-means when the guide
meets an obstruction which causes undue re-
sistance to its feeding movement.

3. In a winding machine, the combination
with a rotating winding-mandrel, of a guide
movable longitudinally of the mandrel,
means for traversing the guide with respect
to the mandrel, and automatically-operated
means for arresting the operation of the
traversing-means when the guide meets an
obstruction which causes undue resistance to
its movement.

4. In a winding machine, the combination
with a rotating winding-mandrel, of a trav-
erse-guide for laying the turns of winding
in place on the mandrel, means for travers-
ing the guide opposite the mandrel, and
stopping-means for arresting the operation
of the machine when the guide meets an ob-
struction which causes undue resistance to
its movement in its traverse along the man-
drel.

5. In a winding machine, the combination
with a rotating winding-mandrel, of a trav-
erse-guide movable in a path opposite the
mandrel, means for traversing the guide
with respect to the mandrel, means for driv-
ing the traversing-means, and means for
disconnecting the driving-means from the
traversing-means when the guide meets an
obstruction which causes undue resistance to
its movement.

6. In a winding machine, the combination
with a rotating winding-mandrel, of a trav-
erse-guide, means for traversing the guide
with respect to the mandrel, driving means
for operating. the traversing-means, -and
means connecting the driving-means with
the traversing-means to permit lost-motion
therebetween when the guide encounters an
obstruction which causes undue resistance to
its movement.

7. In a winding machine, the combination
with a rotating winding-mandrel, of a trav-
erse-guide, means for traversing the guide
opposite the mandrel, driving-means for op-
erating the traversing-means, and a yield-
ing clutch connecting the driving-means
with the traversing-means to permit lost-
motion therebetween when the guide en-
counters an obstruction which causes undue
resistance to its movement.

8. In a winding machine, the combination
with a rotating winding-mandrel, of a trav-
erse-guide, means for traversing the guide
with respect to the mandrel, driving-means
for operating the traversing-means, stop-
ping-means for arresting the operation of
the driving-means, and means operative
when the guide encounters an obstruction
which causes undue resistance to its move-
ment to cause action of the stopping-means.

9. In a winding machine, the combina-
tion with a rotating winding-mandrel, of a
traverse-guide, means for traversing the
cuide longitudinally of the mandrel, means
for driving the traversing-means, means for
permitting lost-motion between the driving-
means and the traversing-means when the
guide encounters undue resistance to its
movement, and means for arresting the op-
eration of the driving-means when the re-
sistance to the movement of the guide is
continued. :

10. In a winding machine, the combina-
tion with a rotating winding-mandrel, of a
traverse-guide, means for traversing the

7’.
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~guide: w1th respect to. the mandrel driving-

means for ‘operating the’ traversmrr -INeans,
a -yieldable clutch connecting the dl‘lVlIlO‘-
means with the tmversmmmeans to prevent

injury. to.the parts when the guide encoun-

ters undue resistance to its movement and
means operated from said clutch to arrest
the operation of the driving-means when the

resistance to the movement of the guide is

contmued

11. In:a winding machine, the comblna-‘

" tion with a 1otat1ncr winding-mandrel, of a

‘traverse-guide, a feed shaft for tra,versmo

- the guide back and forth along the mandrel

18

a - drive-shaft for rotating the feed- shaft
and “a. clutch connectmo the .drive- shaft

with the feed-shaft, said clutch being adapt-
ed to yield to perm1t lost motion of the feed-
. - shaft when the guide encounters an obstruc-
20

tion which causes undue re51stance to its
movement.

12. In a Wmdmow machme, the comblna-
tion with a rotatm(r winding-mandrel, of a
traverse-guide, a feed shaft for travelsmfr

the (ru1de ba,ck and- forth along the mandrel S

a drive- shaft for rotatmg the -feed-shaft, a
yieldable: clutch connecting the drive- shaft

with the feed-shaft to adapt the latter to. be

withheld from rotation when the ‘guide en-
counters undue. resistance to its, movement
and

stopping-means operated - from the'
_clutch - to. arrest. the rotation of the dmve-

30

shaft when the re51stance to the movement’ _

of the owde 18 contlnued

. 18. Tn a winding machine, the combma-'
tlon with a rotatmw winding-mandrel, of a -
traverse-guide, a- feed shaft for traversmo'

the guide with respect to the mandrel, means
for drlvmg the feed-shaft, a clutch connect—
ing the driving-means. Wlth the -feed-shaft,
said clutch adapted to yield when the gulde
encounters undue resistance to-its movement,

and stopping-means for arresting the opera-

tion of the driving means when the: clutch
1s fully released.
In testlmony whereof we atﬁx our s1gna-

tules

EDWARD . PARKS.
~CARL A. BRINK.
GEOR(TD N.

40

45

TAYLOR. ? |



