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.My invention relates to-coil winding ma-
chines, more particularly to coil winding
machines wherein layers of insulating ma-
terial are deposited between the layers of
wire or conductors as they are being wound

to form ‘a coil, and has for its object the

provision of an improved. coil winding ma-
chine of this character. .

Although it is not limited thereto, my in-
vention is particularly useful in; connection

with machines for winding transformer coils
and the like.- - _
When .an electrical conductor is wound.

into a coil for use in such apparatus as

transformers, for example, it is necessary to
insulate the layers of. the conductors from

- each other with great care; it is particularly

t
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- layer..

important that ample insulation be provided

between the end portions of the layers since .

it is in these portions that the highest po-

tential in the winding occurs by reason of

the fact that the electrical potential from
layer to layer is proportional to the number
of turns in each layer and also to the po-
tential existing between each turn. »
In order to insulate the layers of the coil,

it is common to apply the. insulating mate- .

rial to the winding spool concurrently with
the electrical. conductor so. that a layer of

the insulating material is deposited.between
each: pair of adjacent conductor layers. In,
one arrangement for thus applying insula-.
tion to the coil, cotton thread. or some simi-.

lar insulating material is used to insulate

_the layers and is wound crosswise. of the coil
several times while one turn of.the conduc- .

tor is being wound on. . In:this manner the

. ‘and to secure the electrical windings. .
> 'In one of its aspects my invention contem-

Led

plates’ the provision of an improved coil”

winding machine whereby the insulating

material is applied in layers throughout the

-cotton thread forms insulating surfaces. up--
. on which the: successive- turns of the.layer.
‘being wound .on.and. the. turns  of the.next-
, succeeding - layer are. supported.. More-
" over, a layer of insulating thread is deposit-. .

_ed between the.successive turns forming each.:
It will be understood. that the cotton:
thread thus .applied. serves; both to: insulate.

tain structural details, and Figs. 4, 5,

fulllebngth of the coil and in relatively large
amounts between the end turns of successive

layers where the highest potential between .

the layers occurs. »
In carrying out my invention in one form
thercof, I provide suitable means for guid-

ing the insulating -thread to the winding.

spool so that the length of thread passed
to the spool is caused to move through an
intermittent closed path of motion arranged
lengthwise of the spool whereby the thread
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is. wound crosswise of the spool in a plu-

rality of layers.  The pauses in the motion
of the length passed to the spool occur at

the end portions of the spool so that rela-

tively large amounts of the thread are de-
posited at these portions. '

For a more complete understanding of my
invention, refercnce should be had to the
accompanying drawings in which Fig. 1 is
an elevation of a portion of a winding ma-

chine ‘embodying my invention; Fig. 2 is a
plan view of the winding machine of Fig. 1,

and . illustrating certain auxiliary elements
used in  connection with the winding ma-
chine; Tig. 8 is a fragmentary view mainly
in section of a portion of the winding
chine of Figs..1 and 2 and illustrating cer-
6, 7
and .8 are diagrammatic views illustrating
the:-operation of. certain elements of the

~winding.machine of Tigs. 1,2 and 3.~

Referring to the drawings, in one form of

‘my invention the spools 10 on which the coils
are to be wound are.carrvied on-a suitable .

arbor.11. - For the purpose of illustration I

‘Thave: shown a_ winding arbor arranged to

accommodate two spools, and -further have

“shown each spool provided with, two, com-
~partments .10 and. 10) defined by snitable

heads ‘or flanges 10¢; it is to be understood,

ma-,
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however, that my;invention is not limited:

to the winding of a plurality of spools of
‘the character.shown,but. is equally as appli-
_cable to.the winding of a single spool pro-

5

_vided with either onie or a plurality of com-

partmentsas itis to the winding of a plural-
‘ each having a plu-
‘rality of compartments.. The arbor 11 is

ity of spools, as shown,

supported on’ one end by means of an ad-

100
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justable spindle 12 and is arranged to be

mechanically connected at its opposite end
with an operating shaft 13 by means of a
suitable clutch 14 so that the spools can be
rotated in:order to wind electrical conduc-

“tors 15 thereon in their respective compart-

ments. As shown the spindle 12 is mounted
in a suitablé standard 16, while the operat-
ing shaft 13 is supported in a suitable bear-
ing member 17. “~The arbor 11 is provided

~with removable head portions 11a so that the -

coils may ‘be removed from the winding
machine after they have been formed. .

It will be understood that the electrical
conductors 15 will be guided to the spools by
means of suitable . distributers or guiding
means (not shown) so as to be wound there-
on in a plurality of layers. 'One form of

“such a winding machine is described and

claimed in the United States Patent No.
1.504,004, granted to J. J. Vienneau, dated
August 5, 1924, :

As has been pointed out in a previous por-
tion of this specification, the successive turns
of each layer and likewise the successive
lnyers themselves will be insulated. from
each other by means of suitable cotton or
like insulating layers or surfaces. For this
pwrpose I-prefer to insulate the winding by

~means of layers of insulating  material

formed by winding onto the spools simul-
taneously with the conductors, . cotton
threads 20-or some similar insulating mate-
rial. - Each cotton thread 20 preferably will
be wound crosswise of its spool compart-

- ment a plurality of times while one turn of

40
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24 the threads 20 are directed to suitable
“distributing and guiding means whereby the"
.threads are applied to“the spool portions

65

‘shown) of the winding wmachine.

- the conductor is being wound on and more-

over, preferably will be deposited in rela-

“tively large amounts at the end portions of

the layers where the highest potential in
the winding occurs. : '
The insulating threads 20 are supplied

-from suitable reels or bobbins 21 (Fig. 2) -

which as shown are supported for rotary
motion on spindles 22. These spindles in
turn are mounted on a suitable supporting
frame 238. This frame may be arranged in
any suitable location. but preferably will be
attached to the supporting framework (not
The
thread is passed from the bobbins. 21
through suitable tensioning jaws 24 . also

‘mounted on the frame 23 and which’ may

have any suitable well known prefeérred con-
struction. . The " tensioning jaws 24 are
mounted upon suitable frames 25 which are
adjustably secured by means of suituble
clamping devices 26 to upright portions 27
formed -on and preferably integrally with
the frame 23. From these tensioning jaws

being’ wound in a manner to provide the
above-mentioned insulating layers, '

1,019,928

The insulating thread guiding and dis-

-tributing means comprises suitable rotata-

bly mounted guiding arms 30, shuttles 31

and shuttle guide members 32.

The guiding arms 30 are mounted for
rotation upon axes- arranged substantially
perpendicular to the longitudinal axes of the
winding spools 10 and substantially niidway
of the lengths of the respective winding

“compartments in which the conductors 15

and insulating threads 20 are being wound,
as for instance the compartments 105 of
Figs. 1 and 2. Suitable spindles 83 mounted
for rotary motion.in bushings 384 are pro-
vided for rotatably supporting the arms 80.
The bushings 34 as shown are received in

70

80

suitable apertures 35 provided for them in a -

supporting framework 36 and are detacha-
bly secured to this framework by some suit-
able means, such for example as screw fas-
tening means 37. . .
. The spindles 33 are secured against lateral
displacement in one direction by means of
flanges or heads 38 preferably formed in-

tegrally with the spindles intermediate their’

ends so as to bear against the outer ends of
the bushings 384, and are secured against

lateral displacement in the opposite direc-

tion by means of collars 40 secured to their
inner ends so as to bear against the inner
ends of the bushings 34. These collars 40
may be secured to their respective spindles
in any suitable manner, but preferably will
be secured thereto by means of set screws 41,

The collars 40 perform the. further func-
“tion of supporting the guiding arms 30.

As shown each collar is provided with a suit-

-able hole or-aperture 12 for receiviig one

end portion 30a (Fig. 3) of its associated
arm 30.. The arms were rigidly secured to

the ‘collars by any suitable means; as by

brazing or soldering. o
The framework 36 comprises a transverse
plate 43 for supporting the bushings 34, a

pair-of upright column plate inembers 44

to the upper ends of which the transverse

plate 43 is mechanically secured and a rod-

like shaft member 45 secured to the columns

intermediate their ends. This rodlike mem-
ber 45 serves to pivotally mount the frame

.on two upright bearing arms 46 which are

secured to a base plate 47 provided for the
framework. As shown. the bearing arms 46
are secured to the base plate 47 by means of

suitable stud bolts 48 passed through elon- .

gated apertures' 50' (Fig. 2) provided for
them in the hase plate and arranged with
their longitudinal axes perpendicular to the

“axes of the spoole so that the framework

may be adjusted toward and away from the
spools.” It will be understood that the heads
48a provided on these stud bolts are suf-

ficiently large to prevent the bolts from pull-

ing through their. apertures, and that the

framework may be locked in any position .
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- & different position merely by unscrewing:
the bolts, moving the frame to the desired -
5 position and then tightening the bolts.

10.
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Wlthm the lentrth of the apertures by tl“ht-
ening the stud bolts and may be shlfted to

It
will also.be understood that the upright col-
“umn plates will be secured to the oppoqte
ends.of the shaft member 45 by any suitable

neans, such for ex&mple as by suitable pins.

51,

It will be observed that by reason of the
foregoing - construction. the framework 36
may be rotated as a unitary structure about
the shaft 45. The framework;, however, nor-
mally is located in a vertical position and is
secured. in this position by spring-pressed

plunger members 52 on:the lower ends of.
the columns 44 and normally received in re-

cesses 53 provided for them in the adjacent
faces of the associated bearing members 46.
It is.to be understood that whlle this lock-

. ing arrangement will effectively lock the
* framework in its upright position during

25

the normal operation of the machine, it is
sufficiently- yielding to allow the frame to
be moved away from its upright position

and to a-position remote therefrom.

30

As shown, the base plate 47 is supported
at its inner edge on a portion 54 of the
frame of the winding machine, and at its

outer edge is suppor ted by means of suitable
posts 54a slidably mounted on a rodlike

“member 545 arranged longitudinally of the

35

. the arms and also with Iespect to.their fre

" 4o

machine. and supported by any Hllltdble
means (not shown).

The body portions 30» (Fig. 3) of tbe’,;
_ guiding arms 30 are angularly disposed with {

respect to the secured end portions 30a o

end portions 80¢ so that the end portions 30

other that the shuttles can be:moved
‘frames both - loncltudmallyi ‘andf

ertlcally
7‘and 8)

for limited distances,
It will be observed (Fig 4 5

that the guides 32 provxdbe  for'the shuttles .

31 comprise suitable membex:, 56 and 57 dis-
posed one above the other in a verticalidi-
rection so as to receive: the shuttles between
them and ‘that each is'provided with:guide-
ways 58 for receiving’ ‘the: adjacent’ edge por-
tions of the bhuttles for reciprocatory mo-
tion therein and so that :the shuttlesare

‘maintained in a substantmlly vertical:posi<

tion in the guides.¢: For convenielice of‘con-
struction the shuttls guides 56 and 57 for the
two shuttles: p10v1ded foi the: machme ale
shown as unitary members: (Fig.: 2):
other words, the members 56 and: 57 may: be
and as shown:‘are formed from a:suitable
solid member’ which:has' its:'end’ portions
slit or cut away:to form pronglike or:forked
ends, theseiends:defining the upper and lower
guide members:56 and: 57. The central’ por=
tion of this member is 1eft solid :and dssup-
ported omtwo-standards:60: (Figs. 1:and2).
which have-horizontally extending portions
60a and-uprightiportions60b: to Wthh latter

-
o

€3

£5

portionst ther-central iportion of-thesguide”

piember isisecuiedi: Thehorizontal por rtions
60 iwhich: dare- formed -at:substantially:90°
with the upright: portions: 605 are: secured to

“a sultable supperting plate;61:which iriturn
“iszsecured ;o the ; columii: members | 44'1pros”

mded fom ,tle fr e 36v~g,-1fThls ;member:61

and 30¢ are disposed at an angle-of 90° with, T

respect to each other.

shown, the arms 30 are so proportmnedgt}mt
the eyelets move on .a radius qubst(

~ greater than one-half of the lergth { the.

50

60

to move in-closed cn'culax: f 00 m““”é‘rthﬁé>p%‘vxdiéd”lﬂ’ oﬁé‘\ oﬂ‘f) theonlenbetbslas “;“~ g
the centets of these path ﬁlﬁ’?‘nw bt o oiggio o @@ﬂ%ﬁéll SIRSA MF) 0l e
e Spincles A Hm‘ g \rsiw "—“m* a4 30 s hilving* dhided”
A S
- porving rames Pro } or Q . ¢ I)A 1 3 IO thi
terposed between:§ *LP; es ok ﬁ} tion o rthef;m f»flrlnt';%lfg%ogiijtﬁno 6 rgr@%ff o il (ﬁ§ qfﬁ:‘;i
- ‘eyelets ‘55 “and ,thejr;jrespgctiye ;)v;;gd;pg érs 68 the sto e

spool -compartments being woungl S

The lengths of threads passed J:o % };10
ing spool from the tensioning:
will be observed, are dlrectqd f) Lhe,
through the spindles 33 so that Qx £h ggac

On the free endq 300-. oh)
" _of the arms are arranged eyelets 55, the. eyeqf yber
“55a of which are directed inwardly t(mgud

5 the axes of rotation of the arms; and..as; th

%ntmlly ol

snhd portio

i received betiveert
- gnideimenogrs sdoldefinesatstopifor
rmliuttlea, «{Thie, nichbens: 64 sres further

fry ] 1t11)pu(mlded s w1thuclw‘mpmg ejawrimembers (67
es m»m,[ scwhitahi )
enthierstops onxthekg‘uideglb& efeting Job-w suit-

rmaylbd ideiwnvtogetherigo agdtidolock,

portions passed through the; eveﬁ i Q}:mmed’ﬂ‘tble*seﬂéw* 68 pasedofreely thirothr i kp-

spools 10. The, ﬁh)lltﬂ@gy?ﬂ) g;zel)\pggqn
their guide frames;32:s9:thaf]
therein. In other words, - t

fes ‘and

in;,;theys may. be moved .o rrlt
e ey

b

after which they may helr ad-

65 guldes are so proportloned relatlvely to each ]usted pos1t10n by tlvhtemnw up the screws 68,
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The lengths of threads 20 passed from the

. . eyelets 55 to the respective spools 10 are

guided through the shuttle frames between
the shuttle members and the frames. It will

8 be obscrved that the shuttle frames 56 and

Io

57 and the stop members 64 define closed

aths of motion about the shuttle members
or the lengths of thread passed there-
through.
_ It will alse be observed that in view of
- the fact that the shuttle stops generally will
be adjusted to positions substantially at the
ends of the spool compartments which are
being wound and in-view of the fact that the

15 eyelets 55 are moved on radii considerably

26

greater than one-half of the lengths of the
compartments being wound and’also con-
siderably greater than one-half of the dis-
tance between the guides 56 and 57 that as

- 20 the guiding arms 30 are being rotated the

portions of the lengths of thread which are
passed through the shuttle frames will tend
to move in their closed paths of motion de-
fined by the shuttle guides and stops.

It is the function of the shuttles 31 to
convert the. continuous rotary motion . im-
parted to the thread portions passed through
the eyelets 55 to an intermittent motion in

- its closed path about the shuttles so that the

30 threads will be wound crosswise of the spool

3

but will be delayed at the end portions
thereof so that relatively great amounts will
be deposited at these portions. . -

For this purpose each shuttle is-provided

5 with inversely disposed hooklike arms 70

" on its opposite ends, the direction -iri which
these arms are directed depending upon the
direction of rotation of the guiding arms $0.

It will be observed (Figs. 4, 5, 6, 7. and 8)

40 that if the arms 80 be moved in a clockwise

. b0

65

direction, as viewed in these figures, the left-
hand hook member 70 will be curved in a
downward direction while the right-hand
.member will be directed in an upward direc-
tion. If_the arms 30 are to be rotated in
the opposite direction, that is, in a counter-

clockwise direction, the arrangement of these.

~ arms . will be reversed. _

These arms 70 are so arranged that they
will close or shut the path of motion pro-
vided for the thread about the shuttle when
the shuttle is moved to either of its limiting
positions in its longitudinal direction of
motion. - In other words, if the shuttle be
moved to its left-hand limiting position, as

“shown in Fig. 4, the hook member on the
left-hand end of the shuttle will close the

- . path of motion about this end of the shuttle,

- whereas if the shuttle be moved to its right-

-hand. limiting position, as shown in Fig. 7,

the right-hand hook member 70 will close

the path of motion about the right-hand end

of the shuttle. : .
As will be pointed out hereinafter in
.greater detail, each shuttle is further ar-

1,019,938

ranged so that it will be mov‘e,dvto its re-

_spective limits of travel by the tension in

the length of thread passed through the

shuttle and by the motion imparted to. the

length by the associated guiding .arm 30.
The shuttles preferably will be provided

with a second pajr of arms T0a arranged

on its opposite ehds and opposite the arms
70; the functions of these arms 70z will be

pointed out in greater detail hereinafter. .

Preferably the end portions of ‘the shuttles
will be tapered inwardly toward the longi-

tudinal axis of the shuttle as shown so as to~

facilitate the movement of the thread lengths
about the.shuttle.

The guiding arms 30 are rotated prefer-
ably by motion reccived from the main drive
shaft 13 provided for the winding machine.

As shown one of the arms 30, as for ex-
ample the right-hand arm, as viewed in
Figs. 1 and 2, is provided with a sheave T1
which is secured to the driving spindle 83
provided for the arm so that it can impart
motion thereto, and which is provided with
a pair of grooves 72 and 73. About the first
of these grooves a suitable belt 74 is passed,
this belt serving to transmit motion to the
sheave and consequently to the arm 80 from
the main drive shaft 13. As shown, a suit-
able cone sheave 75 is secured to the main
drive shaft 18 for transmitting motion to
the pulley by means of the belt 74. As
shown, (Figs. 1 and 2) the belt 74 is di-
rected from this cone sheave 75 over an idler

sheave 76, thence over a second idler sheave

77 of a suitable tensioning device 78, thence

3

£9
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100

around a second sheave 80 of this device,

and thence is passed around a third sheave

81 of the tensioning device from whence

it is-turned about the groove 72 provided in
the guiding arm operating sheave 71 from
which sheave it is directed to an idler sheave
82 arranged below the sheave 76 and from
there is directed back to the operating cone
sheave 75. The idler sheaves 76 and 82, it

‘will be observed, are disposed one above the
other so as to rotate freely on a vertical

112

shaft 83 arranged in a supporting member

84. As shown, this supporting member 84
is secured at its lower end to the base plate
47 by any suitable means, as by rivets or
bolts 85, and at its upper end is provided
with a pair of horizontally projectirig arms
86 which are arranged to support the sheave

shaft 83. g

The idler sheaves 77 and 81 of the belt
tensioning device are mounted for rotation
on suitable spindles 87 and 88 respectively
which in turn are arranged on a suitable
supporting plate 90 which is. secured to the
upper supporting plate 43 provided. for the
framework 36. As shown, this plate 90-is

‘115
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secured to this plate by suitable holts 91. .

‘The sheave 80 -of the belt tensioning device is

provided with a suitable U-shaped support-

130
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ing member 92 (Fw 2) between the arms-of: :

. which the sheave 80 is rotatably mounted.

10

15

.20,

-adjusting the nut. 97 on’ithe’ rod 95;. :
‘bracket 93 is rigidly . secured to the plate :
47 by means of emtable bolts: 99... " . :
'lhe gr oov(, 73.of. the ehea\e 7‘1, is ‘utxhzed”

This member 92 is sup
bracket 93 by means o
tion 94.  As shown, the
is pmwded with & rodlil

ve suppox t

able. apoltme 96 pwv1d d
end of the qupportmg
pmJeetm«r ‘end of this
suitable nut .)t betwee

31( ket

the tension of which: 1 may be.c

"left Imnd "‘Uldll]“‘ ann is pwv1ded w1th' a

12
vl

30

- pending upon. whlc

40

45

50

- Justment.the, base. plate 47.ds secured:to ‘the
portion:54.of the main frame of the winding -
machine by :means . of suitable stud-bolts 103 -
passe(l through, elongated. slots 104 arranged
in the. base.; ])]ato i l(m(rltudmally ot theq
winding . machine. .. 4

In the joperation of. the machme Jt \\ﬂlrt

- 60:

Slllt‘lbl(‘ drlvm(r eheave 100, secured: to its ‘
Pty - and as the threads 20 are bemor Wound there-

on, the lengths of thread passed to the spools .

- serves to tr .mmut motu)h bi,tween the, pul- a
leys 71 ‘and 100, -Thus, it. will, be, ‘observed .

that, the drive. shaft 13. which. is: used’ to ; :
also be. understood that those portions of the. .

" lengths of the'threads passed from the jaws:
e-.. 24 to the spools which are directed through'
“the eyes 55z will be’ moved in -continuous

rotate’ the wmdm(r spools. 10, also eervee.s
xotate the «ruldm(r AArIns,
which the duvmo' mmsd

of ‘the groeves
of the cone. sheave e u lwed

words, the. cone sheave

spools 10 and :the guiding arms:30:

The alran(rement of" the duvmfr beit T4
and -of the tenslomn«r devme 1s; quch that if- ¢
the: 1 mee“ ork 86 carrying the thread guid-'
ing arms 30.and. the shuttles: .31, be’ moved g
.about its shaft 45 away. from ‘the spools. to

| ! (eltam e\tent the tenemn in:the belt w1llﬁ
‘ passed through’ the fruldes an_intermittent

motion, the pauses-in_  this. motion occurring -

\'111 cease s to 10tate even thounh the - opemt—n
,’_l‘hus, it for.any .
o -stop.. the -insulation::
;_;feed during the operation of the machine it-

~is.merely necessary. to-move the su oxtmo g
J Y. pp ~spindles 33 and the: eyelets 55 are lepresented

ing. shaft 13 be. 10tat1n«r
reason it -be: desued &

frame. 36 away from the spools; ;-

Iho base ‘plate 47, together: Wlth t‘l‘le (ruld— :A'
ing arms- auan(red thereon and. the :ahuttles:e

and tlicir assouated me(hanmn, isarranged  €Ye. 55¢ revolves

to-be, moved lontntudmally ‘with: respeet to

the. spools s0:as.to adjust. the positions of the -
- axes of rotation of the.arms 30 with reéspect:

toithe.spools 10. ' Forithe: :purpose of this ad-

be: u_mlexstood that the base. plate 47 will:

“be ‘adjusted lon"‘ltlldlll.:llly of. the machlne

orted on.a sultable.}_ ;

s1 . midway | of the. lengths of the spool 'com- '
9- partments in which coils : are to be wound;
niber - 95° qe-‘g
- cured thereto and  passed” ﬂnomrh A su1t-“_,
£ in the upper..
( » - the spools; and further that the shuttle stops -

lueh nut. and the .
br aeket 96 is interposed  a compreqqlon:‘_
spring, 98. Tt will be. 1e‘1d11y undeletood in .
view. of the forewomg“m angement that this
spring- serves to tension: the dr'vm(r ‘belt T4,
: 'tl olled by.’_,‘
- The.

- in :other .
p10v1desz for an-
35 adjustment of the speed.raio. between thea-

SG: that the spmd]es 33, or in other words;
‘the axes of rotation of the guiding arms -

80 will be brought to positions substantlally

that the frame 36 ‘will be adjusted toward

or away from; the spoole used so as to ac-.

5

70

commodate the shuttles to the. diameter of * -

Sa 64 will be adjusted 4 distance apart sub-

75

etantmlly equal to the lengthe of the. spool |-
compartments and also so that the paths be- .
tween " the’ guides’ for the “lengths of the

thread " paseed through the shuttles will be -
substantially coextens1vevw1th the Wmdmg -8

portions of the spool.

Ae the main drive shaft 18 is 1otated S0’

as to mlpart rotary motion to the spools

10! the ‘guiding arms 80 will be rotated by "
‘means of the belt connections between them €5
. and the' drive.shaft and at a speed depend- -

this  ent upon whlch of the grooves of the cone,

80

sheave. 75 is being used.’ It will be under- |

stood that as. the -spools are.being rotated 00

vull be mamtamed under a slight tension - .
by means 'of the friction jaws. o4 Tt owill:

95

circtlar paths or motion by the rotary mo- " :

tion, of the arms.

This motion imparted to -
the threads tends to cause those thread:por-: ]
- tions Whlch are directed through- the shuttles

100

to move in continuous closed paths of motion -

about the shuttle members, these paths be--

ing defined by the upper and. lower shuttle

«rludee 56.and .57 and by the stop members
: 64 ‘A5 has been pomted out, however, the

105

shuttles’ operate to give the thread portlon ‘

at the’ end portions of the spool. -

The operation of the shuttles ma%
clearly understood by reference to' Figs. 4-8,
inclusive. In these figures the arms 30, the

diagr ammatlcally -The length of the arm 30
in these figures is the radlus on which the
- The positions assumed by
the portion,of the thread 20 which is passed

thwucrh the shuttle as the arm 30 revolves
18 deswnated by the small circle A. As has 1
.been, pomted out, the eye 55z is moved

through a ontlnuous curved path of motion.

Let. 1t be aésumed that the arm 80 and the

eyelet 55 are in-the positions shown in solid
lines in. Fig. 4 and that the arm is being

.rotated:in. the direction. of the arrow shown
:iin-this: ﬁ"me, i..e;in a clockwise direction,
:as;viewed in the figure.
sthe arm 30 the shuttle thread portion will
be in the posmon A shown in Fig. 4 having.

In this position of

“be more
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"been moved from its dotted line position A fact that the shuttle will have been moved

to this position by.the motion of the arm
from its dotted to its solid line position.

As the arm 30 is rotated in a. clockwise
direction the position of the thread portion
passed through the shuttle frame will be
moved beneath the shuttle as shown in Fig.
5 and will continue to pass beneath the shut-

- tle until the arm has been moved to its dot-

.10

16

20

ted line position in Fig. 5 in which position
of the arm the thread portion will have been
moved to its dotted line position indicated.
During this portion of the motion of the
arm 30 the thread will have been moved
crosswise of ‘the 'spool so as to be wound
thereon from one end of the spool to the
other end of the spool in a right to left di-
rection. As the arm 30 moves from this
dotted line position in Fig. 5 toward its
solid line position of Fig. 6 the thread por-

tion ‘will be moved upwardly until finally

when the arm 30 has reached its solid line

* position shown in Fig. 6 the thread will be

26

. 80

engaged by the left-hand shuttle arm 70.
The thread will be held in this position dur-
ing the succeeding complete revolution of
the arm 30 so that during this revolution of
the arm the thread will be wound on the left
end portion of the winding surface of the
spool. It will be observed that as the arm

30 moves from its solid line position of Fig..

6 to its solid line position of Fig. 7 that the

‘thread portion passed -through the shuttle

will be held in its left-hand position by the
arm 70 but that during this motion of the
arm -the shuttle will be moved toward its
right-hand limiting position by the motion
of the arm and the tension in the thread, it

" being understood that the tensionwill be

40
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sufficient to move -the shuttle to its right-
hand position. As the arm moves from its

solid line position of Fig. 7 to its dotted line

position of Fig. 7 the thread portion passed

through the shuttle will be moved down-

wardly to its dotted line position.A, in
which position it will engage the second arm
70a¢ provided on the left-hand end of the
shuttle. This second arm is provided-on the

shuttle to prevent the thread from passing.

backwardly beneath the shuttle to the right-

-hand end. of the shuttle frame as the arm 30

is moving in a clockwise direction from its
solid line position of Fig. 7. The thread
portion will be secured in its dotted line po-
sition of Fig. 7 until the arm 30 has been

- moved substantially to its solid line position

shown in Fig. 8. When the arm 30 has been
moved substantially ‘to this position the
thread will be moved away from the shuttle
and will occupy its position A shown in
Fig. 8. It will be observed that with the
elements in their positions shown in- Fig. 8
the thread portion will not be locked at the
left-hand end: of the shuttle frame upon con-
tinued motion of the arm 30 in view of the

1,019,028

to its extreme right-hand position as the arm
imoved from its position shown in Fig. 6 to
its solid line position shown in Fig. %= In
other words, while the arim is being moved

70

in a -clockwise direction from the position

shown in Fig. 8 the shuttle thread portion
will be allowed to move along the upper edge
of the shuttle to the right-hand end of the
shuttle frame so as to be wound crosswise on
the spool from left to right. At the right-

75 -

hand end of the shuttle the thread portion. -
will be engaged by the right-hand shuttle

arm 70 so that the motion of the thread por-

tion will be stopped for a subsequent revolu-

tion of the arm 30 after the thread has en-
gaged the arm 70. In this manner the shut-

80

tle thread portion is moved intermittently -

-through & closed path of motion the pauses
occurring at the ends of this path of motion.

In other words, the shuttle will be con-
trolled by the motion of the guiding arm
30 and the tension in the thread so as to al-
low the thread to be moved back and forth
crosswise of the spool and will operate to

86
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hold the thread at the end portions of the -

shuttle frame so that thd thread will be
wound in relatively heavy deposits on the
end portions of the spool. _ ‘
It will be observed that after the shuttle
arm 70 has engaged the thread as shown in
Fig. 6 and has been moved to its extreme

95

-right-hand limiting position as shown in =

Fig. 7 that the thread A will have been

moved slightly toward the right and that as
.the arm 80 moves from its solid to its dotted

100.

line position in Fig. 7 the thread portion in - -
moving from its solid line position A (Fig. - -

.T) to its dotted line position A (Fig. 7) will
be moved still slightly further toward the
right. This is important because it pro-

vides for a distribution of the thread over'

a considerable area of the.left-hand end por-
tions of the winding layers. If this were
not: the case the thread would build up on
practically a single lihe and would not be
distributed over the end turns of the wind-
ing. In like manner the thread is distrib-
uted over a considerable area of the right-.
hand end portion of the spool. ,

It will be’ understood that the quantity
of thread deposited at the end portions of
the winding layers and the number of

105
110

115

crossovers of the thread will be controlled .

by the speed of the arms 30 relative to the
speed -of the winding spools. - The slower
that the arms 30 revolve the greater will be
the quantity of insulation placed at the
,ends of the winding layer and next to the
flanges ‘of the ‘spool; and conversely the

120

125

. faster the spools revolve relative to the speed .

of the spools the less will be the amount of
insulation placed at the ends of the spool.
The speed of the arms, as has been pointed
out, will be controlled by means of the cone

130
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pulley 75, Preferably, the speed of the arms, tate o the threadlng in of the thread lengths:
80 will be such that the cotton will ‘e “passed to the spool.
wound crosswise of the spool several times. ~While I have shown a partlcular embodi-
while ‘one:turn’ of-"the conductor is:being : ment-of iy invéntion; it will:berunderstood :
s wound on.: By-reason of-this a considerable: of course,:that:T do not: wish:to be- hmlted 70
amount oficottonis placed between/the turns: thereto.isincé: many modifications . may be -
and: layers:of the-winding:and :furthermore:: made,-and: I, ‘therefore;: contemplate: by: the
" relatively:large amounts are:deposited e : app: nded claims: to cover-any:such modifi-
tween the end ‘turns of ithe: 'wmdlngg wherel cationsiias:falls within: ‘the! true splrlt and
10 the highest ‘electrical tension: occurs: | yits stope 6f mye 1nvent10n G 176
“When ‘the right-hand compa.rtments r10b What I claim as new and des1re to. secure
of'the ‘spool have: ‘beeni¢ompletely:wound: rby Letters Patent of the United States, is,—
* the framework carrying :the thread guiding® *1..Inia winding: machine; the: combmatlon
arms 30:and the shuttles will be ' moved about - with a:winding spool of ‘means for rruxdmg
15 its'shaft:45 away from theispools;.and theén: the: material to be woundf to said spool coni-| go -
the arbori11, togethér: with'the spools,willii prising 1heans for: causing the lengthof-ma-. -
_ be: removed from theswinding: machlne and- terial passed:tosaid spoolto:move through a
' E «- closed ‘path-of motion. arranged so that the-
b . " material is wotind crosswise of said spooland : -
29 manner as that ]ust descrlbed i connectlonJ means engaging said length only at:the:end g5
with the indin ﬁrsb compartments’ portions of isaid:path of motion so-as to:de--
B : VUL Heobin it lay dts motion itemporarily:: at the end por-a
= rAS has been pomted iitthe frameworkf 36- tions of said spool. ,
provided i forosupporting the:guiding arms! 2. Tna rwindihg, machme, ihe combmatlon :
25 30:andi‘the shuttles ‘317is adjusted toward: with arwinding spool of meatis: for: guiding- g0
and away froin the: spools so:as‘to accommosi’ the! matebiak to'be/lwound: to:said.'spool ‘so:.
date: spoolsof ‘various'widths: /The longis~ that-a trayersing motion: is effected between:
““‘tudinal ‘adjustmentof the base -plate-47 s said: spool and:the'length-of ‘material:passed - -~
prov1ded to adapt!themechahisnto:spoolsi to:said spool and means temporamly engag-:
30, having“differént lengthis.. Intother iwords, ingisaid: length:todelay its traversing motion:igs
= the baseplate47iwill always’be posmloned' rélative tol saiduspool:whereby: a ‘relatively
so‘that thetaxes of the!spindles:33 will'be: heavy:ambunt:of said anaterial is: ‘deposited |
3¢ substantially- midway “of: the: lengthof 'the- atia preselected portion;of said $poolini i =
spool:compartments: bemg wound.:: The shut-! <8, Inaswinding: mdtchme, the: cotitbination 1
35 tlestops 64y of-course, may readily be ads: with @ winding: spooli of means for-guiding::100
]usted lengthWISe ofrtheit jpuidés 56-and 57 the materiglsto bedvoind:to isaid spool coms:
:Tt:is to be understood: that one shuttle will: prising:means!for ¢ausing;theilength of mas
accommodate several dlﬁ'ei-ent ‘length spools] terial jpassed to.said:spooltor HOVE; throughi-» ==
“ thei lenigt ‘notivary® beyond* a‘ eloseds‘pathiof: iotion arranged: so; thats
40 2 “ertaln-( oree. andcthabrshuttles of larger: said material isiwound crosswise:of:said spooli 5
or‘smalleér proportions 'will be tprovided ‘to in'aiplurhlity of layers;anduméansengaging
aceommodate: spools having léngths greater sgid lemgthooniy atiedch! end:of:sdidi pathof:-
oriless haniithase Twh: all!'\mth’mff he’ mot .n'forldelaymgx temporarily:the umotton« 0
it {q nid, lengthisor that saids material dside-n

45l ntirelatively: heavy: amounts b ther 110»

whichsI- aVe pmwdedn@cf o *extremely tions b said spoolsi vrsion w
Slm}ﬂe* d “Imiexpensive sconstructi -4/ Inig WIndlng~lnach1ne, the: cmnbmatlom
furthel riistia  construction donducive with azwinding spooli of means:for guiding |

] 21 ithe:parisiofithet mechas: the matermflto be: Wound}tc said; spool comi
50 n1§m vsht eption «of {the 'shugtle; bre: prising means for: ‘causing:the length ofniasryyy.
ryy andsthe’ reciprocatory motion;of: the terzallpa9sed tossaid spool:to imove hacksand-
7 rlumted“' ccnsequently ione: forth lengthw1semf”sard ‘spodliand:imedns:
»cshb]ect&i" totexcessive iwear:” includinga shubtlo: operably» assobiated cwithi; co.
no”p&rﬁ‘ *oﬁf"’t e’(mecham‘smi‘ said dength iofrmaterialesorasi toguidéssaids
Zl h\ishe*spoc o ﬁhefwmd-h length to thelend pcrtmns lofzsaid: spnoluanﬂn 120"
mgs*tiierebyf elimnit 1P possible 'dami to! glrvéfﬁwtheumctmhfoﬁ seid length a pause
age (t(’)‘the § diigs. s Fyvthers | at%a&i}o Cremide end‘pontﬂons:mr i 5 difer noil
%l morefin view of the fact ﬁh@l}‘nb aft of the! /5270 a winding michiney thre‘cembmaﬁmhu s
mechalh‘sm’ ébm@ 1xiucbnt‘a?:€“w‘rth~the it o Wath alRviadi rr_spoolwf)meim“ x! crmdlhg/
1 15% Iapted 6 /pro f Yéi'ldl(te‘béswbumbfto s voll.comsiling
inigs Tla‘vlng‘ quard;reey! prlsm fa(shlitﬂe' megng teadin tb‘ctmtlmb“
\“ gﬁ rl S "l > ol 1me é‘*ﬁhe”leflgt}”f) lof ‘ina‘téi‘ral ‘passed to
\O? ’ Jreotital i saitl§pobl hroarid said shiittled meb.‘ns tm! 02
'tfétcd‘tf aty 11 b‘f the"tﬁféét’d*“ sa“id”shtftﬁé”‘fci‘ tenipcﬁrai 1ly tepruptmg'
gth r“Iargé 86las i acll“’ Safd“ﬁl(% erifig 18 otine hid 16 ahuo’sdi ogzy
eq Jéb b Togrant sifd dus soiiont Yo disg M,,z
ageot osld & ei sitdinds bhige
e {I‘)‘ff,fi o ding u;f;ibﬁn‘j-}gz;:{)f i
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6. In a winding machine, the combination
with a winding spool of means for guiding
the material to be wound to said spool com-
prising a shuttle, means tending to pass said
material transversely around said shuttle
and means on said shuttle engaging said ma-
terial to interrupt alternate passes of said
material around said shuttle. .

7. In a’winding machine, the combination
with a winding spool of means for rotatably
mounting said winding spool and means for

distributing the material to be wound ow

said spool comprising a shuttle and nmeans
for causing the length of material passed {o

5 said spool to move through a closed path of

motion around said shuttle so that the mate-

rial is wound crosswise of said spool, said.

shuttle being arranged to delay the motion
of said length temporarily at each end of
said path of motion. S :

8. In a winding machine, the combination
with a winding spool of means for rotating

“said spool, a shuttle, guides for said shuttle

arranged so that said shuttle floats therein,
said shuttle and guides -defining a closed
path of motion around said shuttle for the
length of material passed to said spool, and
an arin for guiding said length of material
to said shuttle, means mounting said arm for
rotation and for imparting rotary motion
thereto whereby said length is-caused -to
move in said closed path of motion around
said shuttle, said shuttle being arranged to
give said length a pause at each end of said
closed path of motion so as to deposit rel-
atively large amounts of said material at
the end portions of said spool. -

9. In a winding machine, the combination
with a winding spool of means for rotating
said winding spool, an arm for guiding the
material to be wound toward said spool,
means rotatably mounting said arm and for

‘imparting rotary motion thereto so that one

portion of the length of said material be-
tween said arm and said spool is caused to
move thréugh a continuous circular path of
motion and a shuttle interposed bétween

-said arm and said spool operably associated
‘with said length of material so that the por-

tion of said length intermediate said. arm

~ and said spool is caused to move through an

55
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intermittent closed path of motion. - -

10. In a winding machine, the combina-
tion with a winding spool of means for ro-
tating said spool, a shuttle disposed adjacent
said spool, guides mounting said shuttle for
limited vertical and longitudinal motions
thereon so that the material to be wound can
be passed to said spool between said shuttle
and said guides and can be. moved about

" - sald shuttle in a closed path of motion, arms

65

on the ends of said shuttle arranged to close

said path of motion at the ends thereof when
said shuttle is at the respective limits of its
longitudinal path of travel, an arm, means

1,919,928

mounting said arm for rotary motion and
means for rotating said arm, said arm being
provided with an eye through which said
material to be wound is passed to said shut-
tle so that. when said arm is rotated the
length of siid material between said arm
and said spool and passed between said shut-

- tle and its guides tends to move in its

closed path of motion around said shuttle,
the arms carried on the opposite end por-
tions of said shuttle being arranged to alter-

nately engage said material as it is being

70

b

moved about said shuttle by the motion of

said guiding arm.so that when either one of
said shuttle arms engages said material the
motion of said material about said shuttle is
stopped while said guiding arm is moved
through the succeeding revolution of its
motion and during which revolution said
shuttle is moved to the opposite limit of its

80
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longitudinal path of travel to allow said

material to move freely past said one arm
during the second successive revolution of
said guiding arm and so as to render said
other shuttie arm effective to stop said ma-
terial in its path of travel.’

11. In a winding machine, the combina-
tion with a winding spool of means for

guiding the material to be wound to said’

spool comprising means for causing the
length of material vassed to said spool to
tend to move through a closed path of mo-
tion arranged lengthwise of said spool and
a shuttle mounted to be moved between a
pair of limiting positions and arranged to
engage said length of material. when in
either of said positions so as to stop the
motion of said length, said shuttle being
operably associated with said material so as
to be moved alternately to said limiting
positions by the tension in said material as
said length tends to move about said path.

12. The combination with a winding ma-

chine comprising a spool on which an elec- -

trical conductor 1s wound in successive layers
so as to form an electrical coil of means for

applying threadlike insulating material be-

tween said successive layers and between the
succeeding turns of each layer, said means

comprising a framework through which said

thread is passed to said spool arranged
lengthwise of said spool, a shuttle floating
in said framework for limiting vertical and
longitudinal motions therein so that the por-
tion of the length of said thread passed
through said frame can be moved about said

shuttle, means for imparting to a second -
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portion of said length a rotary motion so

that the first portion thereof passed through
said framework tends to move about said

shuttle and thereby move lengthwise of said
spool, said shuttle being arranged so that

when it is in eitheér of the limiting positions -

of its longitudinal path of motion it engages
said first portion to delay its motion tempo-
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. rarily at the corresponding end of its;path
-~ of motion and means for maintaining a ten-
ion in said thread, said shuttle being op-
‘ably-dssocidted with said*first portion so &

.. notion and yiieans Gperabl,
0 said*léngth o' as to conver v
tion imparted thereto..to. an intermittent

and_ vertical mot

yortion’so “thread e

mo-

9

with, a shuttle mounted to float in. said
rame so as to have a limited longitudinal
ion, therein_whereby . said

d

70

20 path of motion arranged lengthwise of said “‘ar ' 8
~'spool. L ) " arm effective to stop said thread when it is
"14. In a winding machine, the combina- moved about said shuttle to the position of..

tion with a winding spool mounted for ro-
“tation of means for rotating said winding
-, 26 spool, an arm for guiding the length of
' material passed to said spool, means mount-
" ing said arm for rotary motion on a fixed.
axis substantially perpendicular to the lon-
gitudinal axis of said spool, whereby a por-
30 tion of said length is moved through a con-
tinuous curved path of motion and means
- interposed. between said arm and said. spool
operably associated with said length of ma-
terial 5o as to convert the rotary motion im-
36 parted thereto by said arm to an intermit-
‘tent. closed path of motion arranged length-
wise of said spool and having the pauses in
the motion of said length occurring at the
end: portions of said spool. oo
15. In combination with a winding ma-
chine comprising a flanged winding spool on
which an electrical conductor is wound on
in successive layers so as to form an electri-
cal coil of means for applying threadlike in-
46 sulating material between said successive
~ . layers and between the succeeding turns of .
~ each layer, said means comprising an arm,
pivotal means mounting said arm for rota-
tion on a fixed axis substantially perpendicu-
50-lar to the longitudinal axis of said spool
and. substantially midway of the length of
2:; said spool, an eyelet through which said
" threadlike insulating material is passed to
said spool carried by said arm on a radius
66 greater than one-half of the length.of said
~ spool, means for rotating said arm so that
.oy -said eyelet carries the thread portion passed
" therethrough in a continuous curved path of
~ motion, a frame interposed between said
60 spool and the plane of motion of said eyelet
through which said thread is passed from .
said eyelet to said spool, said frame having
2 length substantially equal to that of the
effective . winding length of said spool and
65 arranged substantially coextensively there-

40

BN
B

r

rd

said other arm. . : .

16. In a winding machine, the combina-
tion with a winding spool, of means for
rotatably motnting said winding spool,
means for rotating said winding spool and.:
means for distributing the material to be
wound to said spool comprising a shuttle,
& rotatably mounted guiding arm arranged
to cause the material passed to said spool to
move. through a closed path of motion-:
around said shuttle so that said material is
wound crosswise of said spool, said shuttle
being arranged to delay the motion of said

80
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,len%th' temporarily at each end of its said

path of motion and a driving connection be-:s
tween said spool rotating means and said

arm whereby a substantially fixed speed

ratio is maintained between said ‘spool and 195
said arm. =

. 17. In a winding machine, the combina-:
tion with a winding 'spool, of means for ro-
tating said winding spool, an arm for guid-
ing the material to be wound toward said
spool, means mounting said arm for rotary
motion so that when said arm is rotated ones:
portion of the length of material passed to -
said spool is caused to move through a con- 116
tinuous curved path of motion, a driving
connection between said means for rotating
said spool and said arm whereby a substan- %
tially fixed speed ratio is maintained be-.
tween said spool and said arm, means inter- 120
posed between said arm and said spool oper-

ably associated with sdid arm for causing a i
portion of said length of material between “°
said arm and said spool to move through an
intermittent closed path of motion, means 126
providing for movement:of said arm to s
working position with respect to said spool
and to a position remote therefrom, and
means for automatically rendering said driv-
ing connection between said driving means 130

110
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and said arm ineffective when said arm is
moved to its said remote position.
-18."In a winding machine, the combina-
tion with a winding spool mounted for ro-
-6_tation of a shaft for rotating said winding
_ spool, an arm for guiding the material to be
wound toward said spool, a framework,
* . ‘'means mounting said arm for rotary motion
on said framework, said arm being ar-
" 10 ranged so that when said arm is rotated a
portion of the length of the materidl passed

to said spool is caused to move through a :

continuous curved path of motion, means in-

terposed between said arm and said spool -
15 operably associated with said length of ma-.

_terial for converting the rotary motion im-
parted thereto by said arm to an intermit-
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tent closed path of motion arranged length-

~wise. of sai spool and having the pauses in
(o)

the motion of said length occurring at the
end portions of said spool, means including
a driving belt bétween said shaft ‘gnd said
arm for imparting rotary motion to said

‘arm, and means pivotally mounting said

70

framework for movement to a working posi- -

tion with respect to said spool and to a posi-.

tion remote therefrom, said framework and
driving belt being operably associated with
respect to each other so that said belt is

7% .

rendered ineffective to transmit motion '

from said shaft to said arm when said

framework is moved to said remote position,

- WILLIAM N. BRIGGS.
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