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PATENT OFFICE. 
ARCHIBAL.D D. SCOTT, DECEASEL, LATE of JERSEY CITY, NEW JEESEY: BY YEARY V. 

SCOTT, EXECUTERIX, OF JERSEY CETY, NEW ZERSEY, ASSIGNOR to VAR.E.EY OUPEEK 
MAGNET COMPANY, A CORPORATION OF NEW JERSEY. 

WNDING INACHINE. 

Application filed July i4, 1923. Serial No. 651,433, 

To all whom it may concern. 
Beit known that ARCHIBALD D, SCOTT, de 

ceased, ate a citizen of the United States, 
residing at Jersey City, in the county of 
Hudson and State of New Jersey, invented 
certain new and useful Improvements in 
Winding Machines, of which the following 
is a full, clear, and exact description. 
This invention relates to machines fol' 

winding strands of anaterial such as Wile, 
thread, or ribbon into coils, helices Ol' bob 
bins, and has particular 'efei'ence to a ma 
chine for winding copper Wile into electric 
coils or helices for use in various types of 
electrical apparatus. The particular inven 
tion herein described is in the atti'e of an 
improvement upon the inachines described 
in United States. Patents #654,583 issued 
July 31st, 1900, #798,864 issued Septem 
ber 5th, 1905, and it 1,344,432 issued June 
22nd, 1920. The invention is directed 
to an improvement upon the turret control 
and operation disclosed in the last linen 
tioned U. S. patent. In the patented Ina 
chines a plurality of coils are wound sinui 
taneously in separate Zones upon a single 
spindle or mandril, the convolutions of Vire 
being wound in layers stipe imposed One 
upon the other. When the required nun 
ber of layers ale completed the machine 
stops and all of the coils on the spindle are 
renoved in a body or stick and afterwards 
separated into individual coils. After the 
removal of the stick, the spindle is prepared 
for another winding operation by placing 
thereon a paper or other suitable tribe, fas 
tening thereto at the proper points the va 
rious strands of Wire, and then starting up 
the machine. The operation of preparing 
the spindle and unanipulating the finished 
coils consumes considerable time during 
which the machine in accordance with the 
earliei inventions was idle, which resulted 
in a limitation of the output of the machine. 
In the U. S. Patent it 1,344,432, the inter 
als of idleness were reduced in duration by 

the provision of a plurality of spindles cal 
ried by a turret and adapted to be rotated 
successively into winding positions, and 
suitable driving connections were made to 
each spindle when in the winding position. 
An object of the invention is to improve 

and simplify the turret controlling and op 
erating mechanism in order that the neces 

say steps between the winding operations 
may be more easily and lapidly carried out 
and by relatively unskilled labor. Other 
objects and advantages will be apparent 
from the following description of an en 
bodiment of the invention, and the novel 
featues will be particularly pointed out 
hereinafter in claims. 

In the accompanying drawing: 
Fig. 1 is a front elevation of a machine 

constructed in accordance with the inven 
tion; 

Fig. 2 is a pian Of the same: 
Fig. 3 is a front elevation of the turret 

and its operating mechanism; 
Fig. 4 is an end elevation of the same: 
Fig. 5 is a Section through the same taken 

Substantially along the line 5-5 of Fig. 3; 
and 

Fig. 6 is a section through the same taken 
Substantially along the line 6-6 of Fig. 4. 

In the illustrated embodiment of the in 
vention, a bearing housing , which is Sup 
ported upon a machine frame 2, rotatably 
Supports a driving spindle 3. The spindle 3 
is rotatably driven in a suitable manner such 
as by a belt 4 passing over a pulley 5 there 
on, the belt 4 being driven from a pulley 6 
which may have a driving connection from 
a suitable source of power (not shown) and 
the application of which to the pulley (3 is 
controlled by a shaft 7. 
A turret 8 mounts a plurality of spindles 

9 and 10 for rotation about their axes and 
for bodily rotation about the axis of the tur 
I'et. The spindles are mounted in the turret 
So as to be slightly divergent fron One an 
other and from the axis of the turret and are 
bodily rotated about the axis of the turret by 
a gear 11. The axis of the turret. 8 is slight 
ly oblique to the axis of the spindle 3 so that 
when the gear 11 is rotated to bodily rotate 
the winding spindles 9 and 10, the latter will 
be carried successively into aligned positions. 
relatively to the driving spindle 3, Yhich 
aligned positions will be hereinafter referred 
to as the windinor lositions because in these 
positions the spindles will be rotated about 
their own axes for the winding thereon of 
the wire. 
The driving spindle 3 is provided, at the 

end adjoining the winding spindles, with a 
chuck 2, and the spindle 3, which is slidable 
as well as rotatable in the housing 1, may 
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be shifted endwise to carry the chuck 12 
into or Out of chucking engagement with the 
free end of the aligned winding spindles. 
When the chuck engages with the winding 
spindle a driving connection is effected be 
tween the driving spindle 3 and the winding 
spindle, and this connection is broken by 
shifting the driving spindle 3 endwise in a 
direction to cally the chuck 12 out of en 
gagement with the spindle. 
A rod 13 is disposed parallel with the 

driving spindle 3, and is mounted for end 
wise sliding movement in bearings 14 which 
are mounted upon the machine frame 2. The 
lod 13 is provided with a follower block 15 
carrying a follower pil 16 that runs in a 
can groove 17. The can groove 17 extends 
peripherally of a cylinder 18 which is ro 
tatably mounted upon the machine frame 2 
and driven by a gear 19 and gear train 20 
from any suitable source of power, prefer 
ably from a shaft 21 (Figure 1) which has 
a wolm driven connection with the spindle 
3. Thus during the '?tation of the driving 
spindle 3 the drum 18 will be rotated, and 
the can groove 17 will act through the fol 
lower pin 16 to reciplocate the rod 13. The 
od 13 is provided with suitable wire or 
thread guides 22 which are adapted to guide 
the wire or thread to be wound from suit 
able spools or bobbins (not shown) to the 
winding spindle upon which the coils are 
being wound. Any number of guides 22 
may be mounted upon the rod 13 and it will 
be understood that these guides will be 
spaced to correspond with the spacing of the 
coils. 
A pinion 23 meshing with the geal 11 of 

the turret is provided with a tubular hub 24 
which extends within and is rotatably sup 
ported in a bearing 25 of the machine frame 
2. A screw pin 26 extending through the 
bearing 25 and from the inner bearing Sui 
face thereof runs in an annular groove 27 
of the huh 24 of the pinion 23. An operat 
ing shaft 28 is slidably and rotatably mount 
ed in the pinion 23 and its hub. A clutch 
element 29 is secured by a pin 30 upon one 
end of the shaft 28, and upon the face abut 
ting the pinion 23 is provided with clutch 
teeth 31 which may be shifted into and out 
of clutching engagellent with complemen 
tary clutch teeth 32 that are provided upon 
the abutting face of the pinion 23. The 
movement of the clutch 29 into and Out Of 
clutching engagement with the pinion 23 is 
accomplished hy shifting the shaft 28 end 
wise of itself. 
The shaft 2S is also provided with a pin 

ion 33 which meshes with a gear 34 fixed 
upon a control shaft 35. The shaft 35 is 
rotatably mounted in suitable bearings 36 of 
the machine frame 2, and extends across the 
front of the machine. The control shaft 35, 
at its end adjacent the driving spindle 3. 
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carries a cylindrical cam 37 having in its 
peripheral surface a cam groove 38. A le 
ver 39 is pivotally mounted at 40 upon a 
Suitable bearing of the machine frame 2 and 
at one end has a follower pin running in the 
calm groove 38, whereby the lever will be 
Oscillated in accolidance with the character 
Of the can groove. The lever also has a 
forked end 41 which embraces the driving 
Spindle 3, and by engagement against a col 
lar 42 on the spindle 3 may operate the spin 
dile in an endwise direction when the shaft 
35 is rotated. It will be understood that a 
suitable spring (not shown) is provided 
within the housing 1 for normally stressing 
the driving spindle 3 in a direction Opposite 
to that to which it is shifted by the lever 39. 
A Suitable Operating handle 43 is secured 

upon the shaft 28, and assuming that the 
shaft 28 is in such a position that it is un 
clutched from the pinion 23, the rotation of 
the shaft 28 by the handle 43 will effect a 
driving of the shaft 35 and an endwise 
movement of the driving spindle 3. When 
the handle 43 is operated to shift the shaft 
28 into clutching engagement, with the pin 
ion 23, a rotation of the shaft 28 by the 
handle will not only rotate the shaft 35 but 
also the turret gear 11 and through it effect 
a bodily rotary movement of the winding 
spindles 9 and 10. 
A disc 44 is secured upon the end of the 

shaft 35, adjacent the operating handle 43, 
and has in its periphery two track ways 45 
and 46. The trackway 45 extends about 
220 around the disc and at its ends commu 
nicates through gateways 47 with the ends 
of the trackway 46. The handle 43 is pro 
vided with a collar 48 which is adapted to 
extend into one Ol' the other of the track 
ways 45 or 46, and by engagement with the 
ends of the trackways limit the rotation of 
the shaft 35 which in turn limits the rotation 
of the operating handle 43. When the col 
lar 4S is at either end of the trackway 45 it 
may be shifted endwise of one of the gate 
ways 47 into the trackway 46, or vice versa. 
The shaft 28 can therefore only be shifted 
end wise when the collar 4S can be shifted 
through one of the gateways 47. At all 
() the tines the collar 4S will be locked 
against endwise novement, and through it 
the shaft 28 will be locked against end wise 
movement. 
The pinion 23 is provided with a plurality 

of apeltures 49 extending from face to face 
and a ranged in a circular low concentric 
with the axis of rotation of the shaft 28. 
A locking pin 50 is disposed parallel with 
the shaft 28 and mounted for endwise slid 
ing movement in the bearing 25. The lock 
ing pin 50 is disposed at such a distance 
from the axis of the shaft 28 that when 
shifted end wise it may enter any of the 
apertures 47 which are brought into align 
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lent there with through the rotation of the 
pinion 23. The collar 48 overlies one end 
of the locking pin 50 and is adapted to 
engage it and shift it end wise into one 
of the apertures 47 of the pinion 23 to 
lock the latter against rotation when the 
shaft 2S, is shifted endwise in a direction 
to unclutch it from the pinion 23. A pill 
rality of ejector pins 5t extend from the 
clutch element 29 toward the abutting face 
of the pinion 23, and these ejector pins 
are arranged in a circular row concentric 
with the axis of the shaft 28, so that when 
the clutch member 29 is carried into clutch 
ing engagement with the pinion 23, the 
ejector pins will enter the apertures 49 of 
the pinion and eject the locking pin 50 
there from. 
A spring finger 52, provided upon the han 

cle 43 is adapted to click over a pin 53 
provided upon the end face of the disc 
44 and by the sound and drag created in 

2 5 

3) 

5 

(i) 

dicate when the collar 48 is approximately 
inidway between the ends of the track 
way 45. 
The shaft 7, which controls the activity 

of the driving spindle 3, is provided with an 
operating handle 54 having a tongue 55 
extending beneath the shaft 35 and adapted 
to enter a notch (not shown) in the pe 
riphery of a coliar 56 which is fixed upon 
the shaft 35. The position of the slot in 
the collar 56 is stich that the tongue 55 can 

- only enter it when one of the winding spin 
dies is in alignment with the driving spin 
dle 3 and clitched thereto. It will, there 
fore. be impossible to start the machine un 
jess a winding spindle is properly posi 
tioned and clutched to the driving spindle. 
Also it will be impossible to operate the 
turret or to declutch the winding spindle 
and driving spindle while the machine is 
in operation. 

In the operation of this device, the paper' 
tubes oi' other forms upon which the coils 
are to be wound are slid over the free end 
of the disengaged winding spindle and Se 
etired thereon in any suitable manner. The 
threads or wires to he wound are conducted 
over the guides 22 and Secured to the forms 
in any suitable manner. The turret is op 
erated to place the spindle with the form 
in alignment with the driving spindle and 
clutch the latter thereto. When this is ac 
complished the shaft: 35 will be in such a 
position that tie starting and stopping han 
cle 54 can be manipulated to start the ma 
chite. The coils will then be wound auto 
matically, and when they are completed the 
machine will be stopped either manually 
or by the automatic mechanism disclosed in 
the prior patents hereinbefore referred to. 
During the winding operation, the operator 
will place a new form upon the unused spindle, 

The operator, at the completion of the 
Winding linovellent, operates the handle 43 
by rotating it until the collar 48 is reached 
by one end of the trackway 45. During 
this rotation of the handle, the shaft 35 
will be rotated, but the pinion 23 will hot 
be rotated since it is unclutched from the 
shaft 28. This increment of rotation of 
the shaft 35 will cause the can 37 thereon 
to operate the lever 39 and draw the driv 3. 

ing spindle 3 and its chuck 12 out of en 
gagement with the winding spindle which 
is then in alignment there with. The handle 
43 is then operated to pull the shaft 28 end 
wise and carry the clutch member 29 into 
clutching engagement with the pinion 23, 
the movement of the collar 48 through the 
gateway 4f permitting this end wise move 
ment of the shaft 28. During this endwise 
in ovement the ejector pins 51 will enter the 
apertures in the pinion 23 and eject there 
from the locking pin 50. 
At the completion of this end wise move 

Finent of the shaft 28, the collar 48 will lie 
in the trackway 46, and then further rota 
tion of the handle 43 in the same direction 
can be effected. During continued rotation 
of the handle, the pinion 23 will be driven 
and will in turn drive the turret gear 1 
and rotate the winding spindles bodily 
about the axis of the turret to carry a new 
winding spindle into alignment with the 
driving spindle 3. This increment of nove 
lent will be imited by the engagement of 
the opposite end of the track 46 with the 
collar 48. 

During this last mentioned increment of 
l'otation, the shaft 35 will rotate, but the 
calm groove 3S will have such a direction 
that during this portion of its revolution 
it will not affect the position of the lever 39. 
The handie 43 may then be operated to shift 
the shaft 28 endwise and carry the collar 48 
to the other gateway 47 in to the trackway 45. 
During this entwise novelinent of the shaft 
28, the clutch member 29 will be disengaged 
from the pilion 23, and the collar i8 will 
engage and Opérate the locking pin 50 in a 
direction to cause it to enter one of the 
apertules 49 of the pinion 23, the ejector 
pins being withdrawn during the same 
lmovement. The locking pin then prevents 
rotation of the pinion 23 and through it. 
l'otation of the tiret. 
The handle 43 may now be rotated further 

in the same direction, and during this ro 
tation the turret will not be operated but the 
shaft 35 will be rotated. This increment of 
rotation of the shaft 35 will operate the 
lever 39 to release the driving spindle 3 and 
permit the Spring within the housing (not 
shown) to carry the driving spindle into 
chucking engagement with the winding 
spindle which has just been brought into 
alignment therewith. This last position is 
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reached when the collar 4S is approximately 
midway between the ends of the trackway 
45 and will be indicated by the clicking en 
gagement of the spring 52 with the pin 53. 
The locking pin 50 prevents movement of 
the turret to displace the spindles while the 
driving spindle is being engaged with the 
spindle or disengaged therefrom. The 
threads or wires are next disconnected from 
the coils which have been wound and con 
nected to the new form upo) the spindle now 
in driving position, whereupon the lever 54 
may be operated to start the machine. 
While a new set of coils is being wound 

the operator will remove the previously 
wound coils and place a new form upon the 
free spindle. When the machine again stops 
at the completion of a new set of coils the 
operator will rotate the handle 43 in the 
same direction until the end of the track 
way 45 engages the collar 48. This operates 
the shaft 35 to carry the chuck 12 out of en 
gagement with the active winding spindle. 
The shaft 28 may then be shifted endwise 
to clutch the member 29 with the pinion 23, 
during which clutching movement the eject 
or pins 51 will enter the apertures 49 and 
push the locking pin 50 out of locking en 
gagement with the pinion. The handle 43 is 
then operated to carry a new spindle into 
winding position as before explained. 

It will be obvious that various changes in 
the details and arrangements of parts here 
in described and illustrated for the purpose 
of explaining the nature of the invention, 
may be made by those skilled in the art with 
in the principle and scope of the invention 
as expressed in the appended claims. 

I claim: 
1. In a winding machine, a turret, a 

driving clutch, a plurality of winding 
spindles carried thereby for movement, 
when the turret is rotated, successively into 
positions for drivilig engagement with Said 
clutch, means including a control shaft for 
effecting or breaking driving engagement 
between the clutch and spindles, a bearing, 
an auxiliary shaft rotatably noumted in 
said bearing and connected to said control 
shaft for operation concomitantly there 
with, a gear Totatably mounted on said aux 
iliary shaft and having driving engagement 
with said turret, said geal having a plural 
ity of apertures from face to face arranged 
in a row concentrically of the axis, a clutch 
collar on the auxiliary shaft adapted when 
the latter is moved to carry the collar to 
ward the gear to have clutching engagement 
there with, said collar having pins adapted 
to enter the apertures when the collar and 
gear are clutched and to leave the apertures 
when the collar and gear are clutched, a 
second collar on said auxiliary shaft, a lock 
ing pin slidable endwise in said bearing and 
disposed parallel with said auxiliary shaft 
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between the gear and second collai', Said ii) 
being disposed at a distance from the axis of 
the auxiliary shaft corresponding to that of 
said row of apertures in the gear, whereby 
when the auxiliary shaft is shifted in a 
direction to unclutch it from the geal the 
second collar will push the locking pin into 
one of the apertures in the gear and lock 
the gear and turret against rotation, and 
when shifted in a direction to clutch it to 
the gear, the pins on the first collar will 
enter the apertures and eject the locking 
pin to release the gear and turret for rota 
tion. 

2. In a winding machine, a bearing, a 
gear having a hub extending into and rotat 
able in said bearing, means for preventing 
endwise displacement of Said gear, an oper 
ating shaft passing through and slidable 
and rotatable in Said gear and bearing, a 
clutch collar fixed to the shaft SO as to be 
moved toward and from a face of said gear 
when the shaft is shifted endwise, said gear 
having an aperture from face to face, a lock 
ing pin slidable in said bearing into and out 
of the aperture of the gear, a collar on said 
shaft for engaging with the locking pin and 
pushing it into the aperture of the geal to 
lock the latter against rotation when the 
shaft, is shifted endwise in One direction, a 
pin carried by the clutch collar for move 
ment into said aperture of the gear to eject 
the locking pin therefrom and release the 
gear for rotation, when the shaft is shifted 
endwise in the opposite direction, the en 
gagement of the ejecting pin and geal apel'- 
ture serving to couple the shaft and gear for 
concomitant rotation, a turret geared to said 
gear and carrying a plurality of winding 
spindles which are movable successively into 
winding position during the rotation of the 
turret, and means operated concomitantly 
with said shaft for making and breaking 
driving connections to said spindles succes 
sively. 

3. In a winding machine, a turret, a plu 
rality of winding spindles carried by the 
turret for movement, successively into wind 
ing positions as the turret rotates, a geal 
driving said turret, a rotatable and end wise 
slidable shaft adapted to be clutched to and 
unclutched from said gear by its slidable 
movement, means operated by said shaft in 
its endwise moveme: its for locking the geal' 
against rotation when the shaft is in 
clutched therefrom and unlocking it for co 
tation when clutched thereto, and means op 
erated by the shaft when rotated for nak 
ing and breaking driving connections to said spindles successively. 

4. In a winding machine, a turret, a plu 
rality of winding spindles carried by the 
turret for movement successively into wind 
ing positions as the turief rotates, a gear 
driving said turret, a rotatable and endwise 
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slidable shaft adapted to be clutched to and 
inclutched from said gear by its slidable 
movement, means operated by said shaft in 
its endwise movements for locking the gear 
against rotation when the shaft is unclutched 
therefrom and unlocking it for rotation 
when clutched thereto, a second shaft geared 
to the first shaft, means operated by the Sec 
ond shaft when rotated for making and 
breaking driving connections to said spin 
dles successively, and automatic means for 
preventing endwise movement of the first 
shaft, when none of the winding spindles 
are in winding position. 

5. In a winding machine, a turret, a plu 
l'ality of winding spindles carried by the 
turret for movement successively into wind 
ing positions as the turret rotates, a gear 
driving said turret, a rotatable and endwise 
slidabie shaft adapted to be clutched to and 
unclutched from said gear by its slidable 
movement, means operated by Said shaft in 
its endwise movements for directly locking 
the gear against rotation when the shaft is 
inclutched therefrom and unlocking it for 
rotation when clutched thereto, a second 
shaft geared to the first shaft, and means 
operated by the second shaft when Fotiated 
for making and breaking driving connec 
tions to said spindles successively. 

6. In a winding machine, a turi'et, a plu 
rality of winding spindles carried by the 
turret for movement successively into wind 
ing positions as the ta}''et rotates, a gear 
driving said turret, a rotatable and endwise 
slidable shaft adapted to be clutched to and 
unclutched from said gear by its slidable 
movement, a locking pin operated by Said 
shaft in its endwise movements for engag 
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ing with and locking the gears against ro 
tation when the shaft and gear are un 
clutched and for releasing the gear when Se St. 

the shaft and gear are clutched togethel', and 
means operated by the shaft when rotated 
for making and breaking driving connec 
tions to said spindles successively. 

7. En a winding machine, a turret, a plu 
'ality of winding spindles carried by the 
turret for movement successively into 
winding positions as the turret rotates, a 
gear driving said turret, a rotatable shaft 
endwise slidable co-axially with said gear 
and having fixed thereon a clutch for move 

ment endwise therewith into and out of 
clutching engagement with said gear, where 
by the shaft during its rotation may drive 
the turret through said gear after being 
clutched to the latter by endwise movement, 
and a locking device for directly holding 
the gear against rotation and operated into 
ineffective position to release the gear, by 
the shaft during its endwise movement into 
clutching relation with said gear. 

8. In a winding machine, a turret, a plu 
rality of winding spindles carried by the 
turret for movement successively into 
winding positions as the turret rotates, a 
gear driving said turret, a rotatable shaft 
endwise slidable co-axially with said gear 
and having fixed thereon a clutch for move 
ment endwise therewith into and out of 
clutching engagement with said gear, where 
by the shaft during its rotation may drive 
the turret through said gear after being 
clutched to the latter by endwise movement, 
and a relatively stationary locking pin slid 
able directly into and out of locking en 
gagement with said gear to lock the gear 
against rotation or release it depending 
upon the position of the pin, said pin eing 
operated endwise by the said shaft during 
the latter's endwise movement into and out 
of clutching relation with said gear. 

9. In a winding machine, a turret, a plu 
l'ality of winding spindles carried by the 
turret for movement successively into 
winding positions as the turret rotates, a 
gear driving said turret, a rotatable shaft 
endwise slidable co-axially with said gear 
and having fixed thereon a clutch for move 
ment endwise there with into and out of 
clutching engagement with Said gear, where 
by the shaft during its rotation may drive 
the turret through said gear after being 
clutched to the latter by endwise movement, 
means for preventing operation of said gear 
and turret and operable into and out of ef 
fective movement-preventing condition by 
the endwise movement of said shaft, where 
by the turret will be held against rotation 
when the shaft is unclutched therefron. 

In witness whereof, I hereunto subscribe my signature. 

MARY W. SCOTT, 
Eaecutriae of Archibald D. Scott, deceased. 
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