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s Application filed January 31, 1931. Serial No. 512,663. 

My invention relates to coil winding ma 
chines, more particularly to coil winding 
machines wherein layers of insulating mas 
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 
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 
cotton thread forms insulating, surfaces, up 
on which the successive turns of the layer. 

49 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; 

- layer. It will be understood that the cotton, 
thread thus applied serves, both to insulate. - vided with either one or a plurality of com and to secure the electrical windings. . . . . 
In one of its aspects my invention contem plates the provision of an improved coil 

winding machine whereby the insulating 
material is applied in layers throughout the 

full length 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 
thereof, 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 
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, reference 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; Fig. 3 is a fragmentary view mainly 
in section of a portion of the winding ma-. 
chine of Figs. 1 and 2 and illustrating cer 
tain structural details, and Figs. 4, 5, 6, 7 
and 8 are diagrammatic views illustrating 
the operation of certain elements of the 
winding machine of Figs. 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 carried on a suitable. St 
arbor, 11. For the purpose of illustration I 
have shown a winding arbor arranged to 
accommodate two spools, and further have 
shown each spool provided with two.com 
partments 10d., and 10 defined by suitable 90 
heads or flanges 100; it is to be understood, 
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 
partments as it is to the winding of a plural 
ity of spools, as shown, each having a plu 
rality of compartments. The arbor 11 is 
supported on one end by means of an ad- 100 
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2. 

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 suitable 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 

3 5 

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 
layers themselves will be insulated from 
each other by means of suitable cotton or 
like insulating layers or surfaces. For this 
purpose prefer to insulate the winding by 
means of layers of insulating material 
formed by winding onto the spools sinul 
taneously with the conductors, cotton 
threads 20 or some similar insulating mate 
rial. Each cotton thread 20 preferably will 
he wound crosswise of its spool compart 
ment a plurality of times while one turn of 

40 

45 

60 

24 the threads 20 are directed to suitable 
distributing and guiding means whereby the 

65 

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 23. This frame may be arranged in 
any suitable location, but preferably will be 
attached to the supporting framework (not 
shown) of the winding machine. 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 preferred con 
struction. The tensioning jaws 24 are 
mounted upon suitable frames 25 which are 
adjustably secured by means of suitable 
clamping devices 26 to upright portions 27 
formed on and preferably integrally with 
the frame 23. From these tensioning jaws 

threads are applied to the spool portions 
being wound in a manner to provide the 
above-mentioned insulating layers, 

1919,928 

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 midway 
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 33 mounted 
for rotary motion in bushings 34 are pro 
vided for rotatably supporting the arms 30. 
The bushings 34 as shown are received in 

70 

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 
telling 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 34, 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 42 for receiving 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. 
The framework 36 comprises a transverse 

plate 43 for supporting the bushings 34, a 
pair of upright column plate members 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 base plate and arranged with 
their longitudinal axes perpendicular to the 
axes of the spools 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 1 
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within the length of the apertures by tight 
ening the studbolts and may be shifted to 
a different position merely by unscrewing: 
the bolts, moving the frame to the desired 

5 position and then tightening the bolts. . It 
will also be understood that the upright col 
umn plates will be secured to the opposite 
ends, of the shaft member 45 by any suitable 
means, such for example as by suitable pins. 

10.51. . . 
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 

15 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 

20 faces of the associated bearing members 46. 
It is, to be understood that while this lock 
ing arrangement will effectively lock the 
framework in its upright position during 
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. 
As shown, the base plate 47 is supported 

at its inner edge on a portion 54 of the 
30 frame of the winding machine, and at its 

outer edge is supported by means of suitable 
posts 54a, slidably mounted on a rodlike 
member. 54b arranged longitudinally of the 
machine and supported by any suitable 
means (not shown). 
The body portions 301 (Fig. 8) 

25 

35 

respect to the secured end, portions 30a. O 
the arms and also with respect to their fle 

40 end portions 306 so that the end portions 80 
and 30a are disposed at an angle of 90. Withi - - , 
respect to each other. On the free ends,806. of the arms are arranged eyelets 55, the eyes, ber 64. Each o these members: 

frames both longitudinally and 

- of the 
guiding arms 30 are angularly disposed with { g s 

thi 
other that the shuttles can be:moved heir 

ertically, 
{{ {{.. ** 8 : for limited distances, ... . . . . . . . . 

It will be observed (Figs, 4, 5, 6, 7 and 8) 
that the guides 32 provided for the shuttles 
31 comprise suitable members 56 and 57 dis 
posed one above, the other in a verticali di 
rection so as to receive the shuttles between 
them and that each is provided with guide 
ways 58 for receiving the adjacent edge por- 7.3 
tions of the shuttles for reciprocatory mo 
tion therein and so that the shuttles are 
maintained in a substantiallyi vertical posi 
tion in the guides. For convenience of con 
struction the shuttle guides 56 and 57 for the 
two shuttles provided for the machine are 
shown as unitary members (Fig. 2). In 
other words, the members 56 and 57 maybe" 
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, these ends defining the upper and lower 
guide members 56 and 57. The central por: 
tion of this member is left solid and is sup 
ported on two-standards: 60 (Figs. 1 and (2). Co 
which have horizontally extending portions 
60a and upright portions 60b, to which latter 
portions: the central portion of the guide 
ulember is secured. The horizontal portions 
60a, which are formed at substantially 90° 
with the upright portions: 60lb are secured to 
a suitable supporting plate,61: which in turn 
is:secured; to the column; members 44 pros: 
vided for the frame 36.5: This member: 61 fiangulariforn, the upright iC 

i- which is secured to the coluimn 
mbers by mea screw fastening means 

2 and the horizontal portion of which serves 
. hember 60 by means of suit 

y fastening means, 63; :or: it is fi 
alongitudinal; limits, of motion; of the 

huttles, 31 are defined by suitable stop, nem 

l 

55a of which are directed inwardly toward-'s (Figs, 3, 4, 5 w bispr. 
the axes of rotation of the arms; and ascepair of apertures -65, is 
shown, the arms 30 are so proportigned that the upper and lowe.glishermenbers 
the eyelets move on a radius substantially is respectively's) that the solid petion 66 
greater than one-half of the length of the cle eeitheaperties is receivedbetweer 
spool compartments being Wound, is r; the glide members so as toldefine; a stop for 

50 The lengths of threads passed to the Yin ing spool from the tensioning Ws 
will be observed, are directed to through the spindles 33 so that the is 

i. 

the centers of these paths 
the spindles 88. giri 
As shown, the shittles, 3. . 

porting frames 32 pigyida E. 
anes.9E9 60 terposed between the pl .a.s. eyelets 55 and the respectiyesig 

spools 10. The shuttles 31.8Fe!9Intelna 
E. Qat therein. In other words, the shut les and 65 guides are so proportioned relatively to each 

their guide frageSi32.staaihe 

it opuoyided withiolamping ajaw.imembers (67 
(which may beidriwny together so as to lock 

. ... afthe stops on thisiguides by Sineans of a sit portions passed through EgySobie safety is paid fely. Fogharp. 
if: le, sys;;d. 

thread, ey re; 

to move in E. R figtignor 

shttle guidestigiitiiti 

risiutitles; 1 The niembers, 649are further 

rtiroprivijetitor of theniabeas 
jeffigialeist of E eith.....br fe: . f theRip-sis din Fig 3 Idiving. E. 'enia 

9 no-Eirit iother, SE th ?: list me 

they maybe E. ity of the 
be 

EEEEEEE S. sm i s St. :2. isolatf (3-5 8th: (). ; : ) Erg'68 the stops'64'8 li 
episignsgeois 

after which they may E. irst ad- . 
justed position by tightening 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 

5 be observed that the shuttle frames 56 and 

O 

5 

20 

25 

30. 

35 

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 also 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 
eyelets 55 are moved on radii considerably 
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 
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 
threads will be wound crosswise of the spool 
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 

with inversely disposed hooklike arms 70 
- on its opposite ends, the direction in which 

40 

45 

50 

ion. 55 motion 

60 

'greater detail, each shuttle is further ar 

these arms are directed depending upon the 
direction of rotation of the guiding arms 30. 
It will be observed (Figs. 4, 5, 6, 7 and 8) 
that if the arms 30 be moved in a clockwise 
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 

. 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 
handlimiting 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 

1,919,928 

ranged so that it will be moved to 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 pair of arms 70a arranged 
on its opposite effids and opposite the arms 
70; the functions of these arms 70a 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 received 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 71 
which is secured to the driving spindle 33 
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 30 from 
the main drive shaft, 13. As shown, a suit 
able cone sheave 75 is secured to the main 
drive shaft 13 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 
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 

5 

C) 
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() 

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 projecting arms 
86 which are arranged to support the sheave 
shaft 83. . . . . 
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 
secured to this 
The sheave 80 of the belt tensioning device is 
provided with a suitable U-shaped support 

5 

120 

25 

plate by suitable bolts 91. 
30 

  



cured thereto and passed through a suit 

10 

bracket 96 is interposed a compression 
'stood in 

15 

leys 71 and 100. Thus it, will be, observed 
that the drive shaft 13, which is used to, 

30 

... pending upon whic 

40 in 

adjusting the nut 97 on the rod 
47 by means of suitable bolts, 99. 

20 

to transmit notion to the left-han 
arm. 30 of Figs.1 and 2.Ass 

1,919,928 
ingmember 92 (Fig. 2) between the arms of: 
which the sheave 80 is rotatably mounted. 
This member 92 is sup 
bracket 93 by means of 
tion 94. As shown, the 
is provided with a rod 
able aperture 96 provided f l 
end of the supporting. 
projecting end of this 
suitable nut 97 betwee 
spring 98. It will be readily und 
view of the foregoi rrange 
spring serves to tension the d 
the tension of which inlay be 
bricket 93 is rigidly, secured to the 
The groove 73 of the sheave.71, is, utili 

left-hand guiding arm is provi 
suitable Eigley1 

rotate, the winding spools. 10, also serves 
rotate the guiding, arms. 
which the driving arms 3 
of th 
words 
adjustment of the speed 
spools 10 and :the guiding arms; 3 
The arrangement of the driving 
d of the tensioning device...is such, 

nework 36 carrying th 
rms 30 and the shuttles, 3 

cone sheave 
econe sheave 75 pr 

elt. 
that i 

ling 

0, the speed at 
are rotated de 

le, of the grooves . 
utilized. In others 

ides for an. 
of the speed ratio, between the 

hread guid 
..., & . . . . . . . " . . . . ' ' ' . . . . . . . . . . . . . 31, be moved; 

about its shaft 45 away from the spools to 

, substantially coex 

is a certain extent, the tension in the belt will 
be reduced to such a degree that the arms 30, 

45 

50. 

justment the basep 

60. 

winding 

be adjuste 

will cease to rotate even though the operat 
ing, shaft, 13 be rotating. Thus, if for any 
reason it be desired it 

36 away from the spools. 
ing arms, arranged thereon and the 
to be noved longitudinally, with respect to 
the spools so as to adjust the positions of the is 
axes of ro tation of the arms 30 with respect: 

. For the purpose of this ad to the si 

ase plate 47 lo in the b 

In the operation of the machine, 
be...un will 

hine 
rstood that the base plate 

d longitudinally of the mac 

- - - - - - - - - - stop the insulation 

feed during, the operation of the machine it: 
ly, necessary to move the supp spindles 88 and the eyelets 55 are represented 
ase plate, 47, togethers with the guid- diagrammatically. 

shuttles: 
and flieir associated mechanism, is arranged eye 550 revolves. The positions assumed by 

- x - . . . late 47 is secured to the portion:54 of the main frame of the winding: 

the axes of rotation of the guiding arms 
30 will be brought to positions substantially 
midway of the lengths of the spool 'com- 70 
partments in which coils are to be wound; 
that the frane. 36 will be adjusted toward 
or away from the spools used so as to ac 

per commodate the shuttles to the diameter of . 
e the spools; and further that the shuttle stops 
... 64 will be adjusted a distance apart sub 

stantially equal to the lengths of the spool. 

so that the spindles 88, or in other words, 

compartments and also so that the paths be 
t W e e 

portions of the spool. 
:e as to impart rotary motion to the spools 

10 the guiding arms 80 will be rotated by 
means of the belt connections between then 85. 

g, and the drive shaft and at a speed depend-- 
is ent upon which of the grooves of the cone. 
a sheave.75 is being used. It will be under 

stood that as the sp6ols are being rotated. 
and as the threads 20 are being wound there 
on the lengths of thread passed to the spools. 

... will be maintained under a slight tension . . 

As the main drive shaft 13 is rotated so 

5 

75 

teen the guides for the lengths of the 
s thread passed through the shuttles will be 

tensive with the winding 89 

00 

by means of the friction jaws 24. It will 

the eyes 55a will be moved in continuous 

also be understood that those portions of the 
lengths of the threads passed from the jaws. 95 
24 to the spools which are directed through 
circular paths or motion by the rotary mo 
tion of the arms. This motion imparted to 
the threads, tends to cause those thread por 
tions which are directed through the shuttles 
to move in continuous closed paths of motion 
about the shuttle members, these paths be-, 

iing defined by the upper and lower shuttle 
guides 56, and 57 and by the stop members. 
64. As has been pointed out, however, the 

105 

shuttles operate to give the thread portion 
passed through the guides an intermittent 
motion, the pauses in this motion occurring 
at the end portions of the spool. 
The operation of the shuttles may be more 

igs. 48, clearly understood by reference to 
In these figures the arms 30, the inclusive. 

The length of the arm 30 
in these figures is the radius on which the 
the portion of the thread 20 which is passed 
through, the shuttle as the arm 30 revolves 

, is designated by the small circle A. As has 
been pointed out, the eye 55a is moved 
through a continuous curved path of motion. 
Letit be assumed that the arm 30 and the 

machine by means of suitable studbolts 103 eyelet 55 are in the positions shown in solid passed through elongated slots 104 arranged it 
ngitudinally, of ther, 

ig. 4 and that the arm is being 
the direction of the arrow shown 

in this figure, i.e., in a clockwise direction, 
as viewed in the figure. In this position of 
the arm 30 the shuttle thread portion will 

lines in F 

110 

lls 

20 

125 

be in the position. A shown in Fig. 4 having. 130 
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been moved from its dotted line position A 
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 

5 

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. 6the 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 

25 

30 

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 tension will be 

40 

45 

50 

55 

65 

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 
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 

ing. 
prevent the thread from passing 
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fact that. the shuttle will have been moved 
to its extreme right-hand position as the arm 
moved from its position shown in Fig. 6 to 
its solid line position shown in FE". In 
other words, while the arm 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 a 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 
80 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 

85 

hold the thread at the end portions of the 
shuttle frame, so that the thread will be 
Wound in relatively heavy deposits on the 
end portions of the spool. 

It will be observed that after the shuttle 
alm 70 has engaged the thread as shown in 
E. 6 and has been moved to its extreme 
rig 

95 

t-hand limiting position as shown in 
Fig. that the thread. A will have been 
moved slightly toward the right and that as 
the arm 30 moves from its solid to its dotted 100. 

line position in Fig. the thread portion in . 
moving from its solid line position A (Fig. 
7) 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 line and would not be 
distributed over the end turns of the wind 

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 
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15 

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 30 
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pulley 5. Preferably, the speed of the arms tate the threading in of the thread lengths. 
30 will be such that the cotton will be passed to the spool. s. 
wound crosswise of the spool several times. While I have shown a particular embodi 
while one turn of the conductor is being ment of my invention, it will be understood, 

5 wound on: By reason of this a considerable of course that I do not. wish to be limited 70 
amount of cotton is placed between the turns thereto, since many modifications may be . 
and layers of the winding and furthermore made, and I, therefore, contemplate; by the 
relatively large amounts are deposited be: ; appended claims to cover any such modifi, 
tween the end turns of the windings where: cations as fall; within the true spirit; and : 

to the highest electrical tension occurs. ; ; ; ; ; ; scope of my invention. . . . . . . . . . . . . 
When the right-hand compartments 105 What I claim as new and desire to secure 

of the spool have been completely, wound by Letters Patent of the United States, is . 
the framework carrying the thread guiding 1. In a winding machine, the combination : 
arms 30 and the shuttles will be moved about with a winding spool of means for guiding 

as its shaft 45 away from the spools, and then the material to be wound to said spool.com 80 
the arbor 11, together with the spools, will prising means for causing the length of ma- - 
be removed from the iwinding machine...andriterial passed to said spool to move through a 
turned end to end and the remaining comer, closed path-of-motion, arranged so that the 
partments 10a; will be wound in the same materialis wound crosswise of said spool and 

26 manner as that just described it connection - means engaging said length only at the end is5 
with the winding of the first compartments; portions of said path of motion so as to de-- 
10b ... " . . . . . . . . . ; ; lit.: lay its motion itemporarily at the end por 
As has been pointed out the framework 36 stions of said spool. ... . . . . . . . . . . . . . . . 

provided for supporting the guiding arms; 2. In a winding machine, the combination . 
2580 and the shuttles 31 is adjusted toward with a winding, spool of means for guiding 90 

and away from the spools so as to accommotii the material to be:wound to said 'spool soa. 
date spools of various widths. The longit that a traversing motion is effected between: 

'tudinal adjustment of the base plate:47 is said spool and the length of material passed- i. 
provided to adapt the mechanism to spools i to said spool and means temporarily engag 

so having different lengths. In other words, ingisaid length to delay its traversing motionigs 
the base plate 47 will always be positioned relative to said spool whereby a relatively: 
so that the axes of the spindles'38 will be heavy amount of said material is deposited 
substantially midway of the length of the at a preselected portion of said spool.iii.; 
Spool compartments being wound. The shut-i 3. In a winding-machine, the combination as lestops 64 of course, may readily bead-i with a winding spool of means foreguiding 100 
justed lengthwise of their guides 56 and 57; the material to be wound to said spool.com. 

It is to be understood that one shuttle willi, prising means for causing the length of mag 
accommodate. Several different length spools terial passed to said:spool to; hove throught Rí. 
provided thef lengths do not vary beyond a closed pathi of hotion arranged so that; 

40 a certain;degree, andathat shuttles of larger said material is wound crosswiseófsaid spoolios or smaller proportions will be provided to in a plurality of layers and means engaging 

is 

accommodate spools havin lengths greater said length only at eachend-of saidpath of 
50i or illess than; those wh all within the motion for delaying temporarily:the motion: i. 

range that one shuttle (will take care ( of said, length so, that said, materialist ide 
which I. 
simple; 

is further 

45 o be noted that the mechahism: positéd in relatively heavy; amounts) at the lo 
ave provided is of an extremely end portions of said spool. iii, ( ; ; ; ; ; ; ; ; ; i. 
id: inexpensive construction and -4. Inia winding machine; the cohbination; 

tis a construction conducive! with a winding spool of means for guiding ai. 
* All the parts of the mecha-2 the materiai to be wound to said:spool.com, 

eption of the shuttle are is prising rheans for causing the length of hair 115 
reciprocatory 'motion of the terial passed to said spool-toimove back;and: 
limited; consequently none: forth lengthwise of said spool aidimeans, 

sissibijected to excessive wear: including a shuttle operably associated with e3. 
Fifthermore; no part of the mechanism, said length of materialso as to guide said: 

55 comesicolitaet fith the spools the wind- length to the endportions of said spool and 20 ingstiereby elii natingary possible dam: to give to the motion of said length a pause 
age to 'the ools 96ft wire figs. Further-i at each of said: endiportions fiti j; ; ; ; ; 

'nife; in view of the fact that iopiirt of the 5'Tila winding machines the gerinbination; it 
meghialisi dies ificófitaet with the windi with a wiriding spool of means rlguiding: 

80 Enri tis's lapted to provide his thesisterial ?tbé wound to said spool comilias statiohen ings having square; : prising a shuttle; hieristending to continul 
tal Fertifa otsly; iiiove thélength 6ftinatérial passed to 
is O of 37.3; iiiffi: demeats bri?; 8 

biotilitat lif the thread said 'Shittle for tripeiily intettupting 
i? { { } {:} {} 1(c) 

if :ai Er flysh is trfs i - r k 

“sections said spoblatsirii said shittle and m 
if its firgi's as to faili sailingveien - (35 pa - 

P; E: iiii Fi 333, I f; , i. O's fif a fij : 1 ()ijf (f ic list (f iii 
4 e 

: { a 6' 2 i is; ai si j; ; ; 2 is: 
3. 1591 iii's ?is; 13', S' to fli: i , it iili Jigioi 33 
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6. In a winding machine, the combination 
with a windling spool of means for guiding 
the material to be wound to said spool con 

O 

30 

prising a shuttle, means tending to pass said 
material transversely around sail shuttle 
and meals 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 
(listributing the material to be wound on 
sail spool comprising a shuttle and means 
for causing the length of material passed to 

5 said spool to move through a closed path of 
notion around said shuttle so that the hate 
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. 

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 arm 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 

40 

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 

45 

50 

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

60 

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 
thereoin so that the material to be wound can 
be passed to said spool between said shuttle 
and said guides and can be moved about 
said 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 
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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 said material between said arm 
and said spool and passed between said shut 
the 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 

O 

6 

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 

85. 

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 shuttle 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 passed 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 is 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 either of the limiting positions 
of its longitudinal path of motion it engages 
said first portion to delay its motion tempo 

125 

130 
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rarily at the corresponding end of its pathyith, a shuttle mounted to float in said of motion and means for maintaining a ten 
sion in said thread, said shuttle being op tiportio 

motion t 
material 

omprising means for moving 
length of materialp: 

a continuous cle inotion and means operably associate 
said length so as to convert the rotary 
tion imparted thereto. to an intermittent 

20 pof motion arranged lengthwise of said 
Spool. ... . - 

14. In a winding machine, the combina 
tion with a winding spool mounted for ro 
tation of means for rotating said winding 

25 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 so as to convert the rotary motion im 
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. 

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 

45 sulating material between said successive 

35 
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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 perpendicult 

50 lar to the longitudinal axis of said spool 
and substantially midway of the length of 
said spool, an eyelet through which said 
threadlike insulating material is passed to 
said spool carried by said arm on a radius 

55 greater than one-half of the length of said 
spool, means for rotating said arm so that 
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 " a length substantially equal to that of the 
effective winding length of said spool and 

65 arranged substantially coextensively there 

in so threadicai 
frame so as to have a limited longitudinal 
and vertical motion. herein whereb 

O 
oklike arms on 
ranged to alter 

emotion of 

idone arm during the 
successive revolution of said guiding 

arm and so as to render said other shuttle 
arm effective to stop said thread when it is 
moved about said shuttle to the position of 
said other arm. Y : V 

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

g temporarily at each end of its said 
path of motion and a driving connection bess 
tween said spool rotating means and said 
arm whereby a substantially fixed speed 
ratio is maintained between said 'spool and 
said arm. 
1. In a winding machine, the combina-as, 

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 armi for rotary 
motion so that when said arm is rotated one: 
portion of the length of material passed to . 
said spool is caused to move through a con- is 
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 said arm for causing a 
portion of said length of material between 
said arm and said spool to move through an 
intermittent closed path of motion, means 25 
providing for movement of said arm to 8. 
working position with respect to said spool as 
and to a position remote therefrom, and 
means for automatically rendering said driv 
ing connection between said driving means ' 

90 

95 

10 

so 

  

    

  

  

  

  

  

    

  

    

  



1o 
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 

5. 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 material passed 
to said spool is caused to move through a . 
continuous curved path of motion, means in 
terposed between said arm and said spo 
terial for converting the rotary motion im 
parted thereto by said arm to an intermit 

20 

25 
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40. 
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50. 

55 

wise of sai 

ol 
5 operably associated with said length of ma-. 
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tent closed path of motion arranged length 

P and having the pauses in 
O the motion of said length occurring at the 

end portions of said spool, means including 
a driving belt between said shaft and said 
arm for imparting. rotary motion to said arm, and means pivotally mounting said 

70 

frameworkfor 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 

75 

rendered ineffective to transmit motion . . 
from said shaft to said arm when said 
framework is moved to said remote position, 

WILLIAM N. BRIGGS. 
80 

95 - 

05 

110 

115 

120 

185 

130 


