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My invention relat

o rheostat or the like made to track in the helical groove and thus

‘and more pax‘r‘:icuhzl "heostat strips such be securely and permanently mounted in

as are empioyrﬁo for light current work and position.

the method of and means for winding the  In the preferred manner of performing the

same. method of my invention the threading die gg
A demand 10: i 208k Controﬂing is held stationary and the conductor tension-

current fow of ing and supplying means is held relatively

recently sprung 1p n with thc statlonary and the strip is rotated and passed

dcve?op nent 0“‘1?(110 3 °mcmaﬂy through the die. It is quite obvious that
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Fig. 3 is a rear end view; and Fig. 4is a
front end view of the machine;

Fig. 5 is a vertical longitudinal section
taken on the line 5—95 of Fig. 2;

Fig. 6 is a vertical transverse section taken
on the line 6—6 of Fig. 5;

Fig.7is a fragmentary isometric view of a
rheostat employing a strip constructed in ac-
cordance with my invention;

Fig. 8is a fragmentary diagrammatic view
indicating the manner in which the thread
or guiding groove is cut in the edges of the
strip;

Figs. 9 and 10 are diagrams indicating in
end view the character of the enveloping
helix and the enveloping wire;

Fig. 11 is a fragmentary detail view indi-
cating the manner in which the wires are
disposed in the grooves;

Fig. 12 is a fragmentary view similar to
Fig. 11 showing the disposition of the cur-
rent convolutions in the grooves which are
cut in the edge of the strip; .

Figs. 13 and 14 are diagrams illustrating
the variation of linear speed of the wire as
it is wound -upon the flat strip;

Fig. 15 is a graph of the variation of speed
due to the radial irregularity of the strip
with respect to its axis of rotation as illus-
trated in Figs. 18 and 14;

Fig. 16 is a fragmentary sectional view of
2 modification of the winding machine when
the cutting is done by separate rollers;

Fig. 17 1s a fragmentary view of the notch-

“es cut by the machine shown in Fig. 16; and

Fig. 18 is a modification showing the feed-
ing or cutting roller made a separate piece as
distinguished from the roller or rollers that
track in the threads of the stationary nut or
hollow lead screw.

Referring first to Fig. 7 T have here shown
the elements of a rheostat or potentiometer
embodying the strip of mv invention. This
strip comprises & thin flexible rod 1 of insu-
lating material such as fibre, impregnated pa-
per or other suitable insulating material upon
which strip there is wound in suitable con-
volutions or turns the conductor 2. The
strip 1 is preferably bent in arcuate or cir-
cular shape and a spring finger 8 mounted
on a coaxial shaft 4 is adapted to sweep over
the edges of the coils or turns 2 to make con-
tact therewith. This general form of con-
struction is well known and T lay no claim to
the rheostat as such, apart from the novelty
in the strip and its method of manufacture.

According to the theory of my invention
T take the rod or strip 1 and cut upon the edge
thereof, grooves corresponding to screw
threads which may be conceived as envelop-
ing or circumseribing the strip as explained
n connection with Fig. 9. Mow the har or
strip 1 is preferably oblong in cross section
a8 Indicated in Fig. 8. T arrange to thread
this sirip through a regular threading die,

(3254

ing pedestal 1
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supporting the strip by a suitable chuck in
the meanwhile and cut helical threads in
the narrow face of edge of the strip and in
these grooves I lay the turns or convolutions
of the conductor 2, meanwhile maintaining

“a suitable tension upon the conductor to bend

and thereby hold the conductor in the strip
at the same time. Suitable take-up and
guiding means for securing the desired lay-
ing of the conductor in said grooves is used
in addition to the tensioning means.

A machine suitable for performing the
operation automatically is shown in Figs. 1
to 6 inclusive. In said machine the frame or
base is indicated at 10. From this base I
support a sub-frame 11 which comprises a
plate mounted upon a plurality of posts 12,
these posts having suitable bolts 13 passed
therethrough and to the main frame.

. Upon the top of the plate 11, T mount a
front bearing pedestal 14 and a rear bearing
pedestal 15. Suitable bearings of anti-
friction metal 16 and 17 are mounted in the
pedestals 14 and 15 and a hollow spindle 18
18 mounted in said bearings. A conical faced
clutch member 20 is keyed to the hollow
spindle 18 as by means of a taper pin 21 or
the like. The conical face 22 of the cone
clutch member 20 is adapted to engage in the
conical clutch socket 28 which is formed in
the side of the pulley member 24, which
pulley member is mounted by means of an
anti-friction bearing 25 upon said spindle 18.
Anti-friction thrust rings or other suitable
anti-friction bearings 26 are arranged to take
the axial thrust of the cone clutch member
20 when the clutch parts are in engagement.

The radial face 27 of the cluich member
20 may engage the side-of the bearing post
or column 14 to act as a brake for stopping
the live spindle 18 when it is disengaged
from the pulley 24. '

The live spindle 18 is normally held in

its extreme left position, as viewed in Hig.
5, to maintain the clutch surfaces ocut of

contact and to hold the live spindle 18 sta-
tionary, a suitable clutch collar 29 being
mounted for this purpose, upon the rear end
of the live spindle.

The clutch collar 29 bears at its rear end
against a cooperating flange 80, which 1s
formed upon a ring 381, this ring being
threaded upon the rear end of the shank of
the chuck 32. A locking ring 383 is threaded
upon the outer end of the shank of the chuck
32 and it is locked in place by means of the
set screw 34,

The clutch collar 29 is connecis
35 to the arms of a fork lever !
being fulermmed at 37 upeo
or boss 88 which is secur
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plate 11. A tension spring 40 is connected
between the end of the lever 39 and the frame
plate 11 so as to tend at all times to turn
She lever 86 in a clockwise direction and
thereby shift the live spindle 18 to the right
28 viewed in Fig. 5, engaging the clutch parts
22 and 23 to cause driving of the live spindle.
Zhe outer end of the lever 89 has an oper-
ating rod 41 pivoted thereto, as indicated
2% 42, this operating rod leading down %o a
pedal lever for throwing the clutch mem-
cer out of engagement and stopping the oper-
ation of the device.

The chuck member 82 has a head portion 45
which is set in a counter-bore in the head 46
of the live spindle 18. The said chuck 32'is
formed in two parts as will be apparent from
ifigs. 3 and 5, each part having a longitudinal
gutter formed therein, so that when the two
parts are matched together the outer surfaces
form a circular eylinder and the inner match-
ing surfaces define a slot of oblong cross see-
lon for receiving the strip 1. The strip 1
wasses freely through the slot in the chuck

£ a rod or bar of differ-
ani contour is to be wound the corresponding
slot or opening 47 in the chuck 32 is formed
w0 _correspond to the desired cross section.

The thread cutting die 48 which may be of
any suifable character such as is now found
on the market for cutting standard threads,
is mwounted in a frame plate 49, secured as
oy means of the machine serews 50 to a pair
short arms 51 and 52 formed on the sides
the bearing pedestal 14. The die 48 may
made in $wo parts, or it may be made in
unitary piece and it preferably is a
fandard commercial die. The die is held in

]

S
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g of the helical thread upon the edge of
the strip 1. Absolute accuracy of alignment
is not essential, o desired funclion being that
the strip 1 which lies in the slot 47 shall be
free to enter the die 48 and engage the thread
while the live spindle 18 is furning. The
function of the chuck is to turn the strip so
that it will automatically be advanced
through the die as the threads or notches are
cut in the edge of the strip.

1The wire or conductor is fed from a suit-
able spool or reel 54 through an adjustable
gnide member 55, under a tensioning and
guiding spring 56 and from there upon the
strip 1 at a point just bayond the die 48.
The friction of the strip 1 in the die 48 tends
to hold the strip relatively rigidly and the
strip is furthermore guided by the slot 47 in
the chuck 82, The spool or reel 54 is mounted
apon an arm 58 secured at its lower end to

the frame plate 11 and having a sujtable ten-

sicning spring 59 which is adjustable by the

3

wing nut 80 to apply a suitable braking or
tensioning of pressure fo the end of sid
spool or reel 54 for the purpose of maintain-
ing the desired tension upon the conductor
or wire B5.

Since the strip 1 is relatively thin and it
is desired to wind the conductor 55 upon it as
rapidly as possible, it is essential that the ir-

regularities of winding speed be taken up by

the spring 58.

As indicated in Figures 13 and 14 it will
be seen at once that &h 1p 1 as b rotates
about its axis will take up the conductor 53
ab a varying linear speed which should vary
in accordance with the sine law assuming the
strip 1 to be of no thickness and the wire 55
to be & mere line. When the flat face of the
strip 1 and wire 55 are tangent, as indicated
in ¥ig. 14, the speed of winding is at a mini-
mum but increases and rises o a maximum a%
the position shown in Fig. 13 which is 90°
advaneed and then the speed dies down again
as a position of 180° motion is reached. Thus
the linear speed of the conductor 55 ap-
proaches the sine law of variation somewhat
as indicated by the solid line in the graph of
Tig. 15, - '

Since the notches which are cu$ in the sur-
face of the strip 1 ave separated by the regu-
lar pitch distance as indicated in Tig. 8, and
since. there i3 no guiding function of that
part of the cylinder which is indicated by the
dotted eilipse in T'ig. 8 it will be seen at once
that the problem of taking up the irregulari-
ties of surface speed due to winding on a
flat strip and also the problem of guiding
the wire into the next adjacent slot is rela-
tively complex. I find, however, that the
guiding spring 56, when supplemented by
suitable tension on the drum or reel 54 and
oy suitable pesitioning of the guide 81 per-
forms this function by taking up slack dur-
ing the period of relatively low surface speed
and at the same time throwing the wire over
to the right, as viewed in Fig. 2, to bring the
wire or conductor into the next adjacent
notch or part of the helical groove.

Attention is here called to Figs. 9 and 10
which illustrate the difference between the
strip 1 with the wire wound tight thereupon,
and the strip 1 with a round helix wire sur-
rounding the same. Assume that the strip 1
were supplemented as indicated by the shad-
od portion 83 and 64 in Fig. 9, and that the
helical groove were formed upen the cylin-
drical surface thereof, it will be zeen at once
that the wire conductor 55 would be self

31

guiding upon the surface thereof, and the.

speed would be uniform.

Since the semi-cylindrical parts 83 and 64
are missing as is obvious from Fig. 10, the
wire has no guide during the major part of its
travel upon the strip 1 and depends solely up-
on the notches in the edges for acrurate spac-
ing. The spring finger 56 performs the com-
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pound function of taking up the individual ir-
regularities caused by the deviation of the
cross section of strip 1 from the cross section
of a true circle to the circular cylinder and
throws the wire over into the next notch dur-
ing such period of taking up slack so that the
wire is carefully guided and suitably tension-
ed into its slot ‘with the result that the strip
when completed has the conductor 55 firmly
imbedded in the edges so that the contact arm,
such as the arm 3 as indicated in Fig. 7 or
any other contacting arm whether engaging
along the edge or along the sides, is able to
press firmly against the turns or convolu-

“tions 2 without displacing them.

In Figures 11 and 12 I have indicated the
strip 1 with the conductor 55 mounted there-
upon. The strip 1 asindicated in Fig. 11is of
a material which permits a sharp V-shaped
notch to be cut therein, as is the case in ma-
terial which is of a crystalline character, such
for instance as hard rubber or bakelite. In
Fig. 12 T have indicated the character of the
noteh which is the result of cutting fibrous
material with the usual thread cutting die, a
notch 66 tending to close up but forming a
suitable seat for the conductor 55.

The operation of the machine shown n
Figs. 1 to 6 inclusive is as follows: The bare
strips 1 which are of the length substantiaily
in excess of the length of the chuck 32 are
inserted in the opening 47 while the chuck

and live spindle are stationary. At this time

the live spindle 18 is thrown as far as possi-
ble to the left as viewed in Fig. 5, bringing
the clutch member 20 to the left and engaging
the surface of the same against the side of
the bearing pedestal 14. The springs 61
which are placed between the two chuck parts
tend to maintain the two parts out of contact
when the pedal rod 41 is pulled down. When
pressure is now released on the pedal and
the spring 40 permitied to act, the collar 29
throws the live spindie 18 to the right, en-
gaging the clutch surfaces 22 and 23 and
driving the live spindle with its contained
chuck. The chuck 32 in turn turns the strip
1 and by pressure upon the rear end of the
strip the strip is advanced into the teeth
of the die 48 whereupon the strip automat-
ically advances until the end thereof pro-
trudes from the die 48. As soon as the hole
86 sufficiently clears the die 48 the conductor
55 is thrust therethrough and given sufficient
of a hitch to start the winding of the con-
ductor upon the strip. The conductor is then
looped under the guiding end tensioning
spring 56, the clutch pedal is released and
the winding proceeds automatically. Assoon
as the rear end of the strip 1 clears the chuck
82, winding automatically stops. The con-
ductor is then cut and looped through the
corresponding opening 66 in the opposite end
of the strip, or if desired, the attendant may
feed the next strip through and merely trans-

1,887,808

fer the wire without cutting from one strip
to the advancing end of the next.

In order to facilitate the continuous feed-
ing of the strip I form notches such as shown
at 67 in the ends of the strip and then it is
possible by the engagement of these notches
with each other, for the next succeeding strip,
to turn the strip which is issuing from the
die to, clear it of the die.

The operation is therefore almost wholly
automatic and a single attendant with one of
these machines can do as much work as was
heretofore accomplished by three or four ma-
chines of the prior art each with an attendant.

While the machine shown in Figs. 1 to 6
inclusive is the preferred device for winding
the strips I do not intend to be limited to the

specific embodiment there shown except in,

such claims as are limited thereto. The broad
aspect of the invention comprises utilizing
the rotation of the strip which is essential to
winding upon it the wire 55, to perform at
the same time an automatic advance of the
strip may be embodied in other machines.
For example I have shown in Fig. 16 how I
may employ a stationary nut or hollow lead
serew 70 and worm wheels 71 for converting
the rotation of the chuck 72 and strip 1 into
a longitudinal feeding motion of strip 1.

Tn this construction chuck 72 is formed of
two halves just as chuck 82 above shown.
This chuck has however the two feeding

rollers 71 journaled on pins 73 in the chuck. -

The feeding rollers are provided with teeth
which mesh with the threads of the nut 70
and which on their inner sides engage the
strip 1 between them. This strip is guided
and turned by the axial channel or slot in the
chuck 72. ; : ,

Relatively deep notches may be cut into the
edge of the strip 1 as indicated in Fig. 17 and
these cross sections may have a lay or in-
clination greater than the normal lay of a
helix by employing a cutter 75 on the same
shaft or secured to the driving wheels 71
which mesh with the threads of the nut 0.
This cutter 75 which acts as a feeding roller
may cut any form of notches desired. The
strip may be notched on one edge only if de-
sired or an idler as shown at 76 may be em-
ployed for engaging the other edge.”

1% the grooves 77 have a greater overlap as
shown in Fig. 17 the passage of a contactor
over them is smoother and less abrupt.

The machines shown in Figs. 16 and 18 pro-
vide support of the strip beyond the point
where the notches or grooves are formed.
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1. In combination a strip feeding chuck, a

revolvable member, a cluteh for clutching the

chuck to the member, a thread cutting die at’

the end of the chuck, and means for supply-
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ing a wire to be wound automatically upen
said strip issuing from the cutting die,

2. In combiafion » strip feeding chuck, a
revolvable member, a clutch for clulching the
chuck to the member, a thread cutting die at

the end of the chuck, means for supplying a .

wire to be wound aoutomatically upen the
sbrip issuing from the cutting dis and ten-
sioning means for faking up the irreguiarities

-of winding speed of the wire due to varia-

tions of tangential surface speed of the rotat-
ing strip,

3. In a device of the class desciibed the
combination of a chuck for helding a strip
of insulation, means for votating the chuck,
means operated by rotation of the chuck for
simultaneously advancing the strip axiaily
and cutbing transverse grooves across the
eclge thersol. o )

4, In combination a hollow spindle, a split
chuck adapted to be mounted in said spindls,
said chuck having means for holding a strip
of insulation, driving means for the spindls,
a clutch for clutching the driving means io
the spindle, means operated by rotation of
the spindle for simuitanecusly advancing the.
strip through the chuck axially and for cus-
ting transverse grooves across the edge there-
of. v :
5. In combination a hollow spindle, 2 split
chuck adapted o be mountad in said spindi:
said chuck having means for holding
of insulation, driving means for the 5

o clutch for clutching the driving mesns to.

the spindle, meang operated by rotation of the
spindle for simultansously advancing ithe
strip through the chuck axially and for cut-
ting transverse grooves across the edge thers-

‘of, and means fcr guiding a conducter upon

the strip.
’ . 2 . Tnas O Mhad
8. In a device of the class deseribed, &

. chuck for holding a strip of Insulation, means

=
o

for rotating the chuck, means for cutting
notches in an edge of the strip and for simul-
taneously advancing the strip and means for
winding a conductor in said notches as the
strip is advanced, .

7. In combination, 2 chuck for holding a
strip of insulation, means for rofating the
chuck, notch forming means for advancing
the strip as the chuck rotates, means for sup-
plying a conductor to be wound upon the strip
and means for guiding the conductor info
said notches.

8. In combination, a frame comprising a
pair of bearings, s live gpindle mounted in
the bearings, a driving pulley mounted cn
gaid spindle between the bearings, a cluich
for connecting the pulley with the spindle,
s2id clutch having throwout means, a rela-
tively stationary dig miounted on the frame
and a split chuck mounted in the spindle for
rotating a sirip in cooperation with the die.

9. In combination, a frame comprising a
pair of bearings, a live spindle mounted in

=8

5

the bearings, a driving pulley mounted on
said spindle between the bearings, a clutch
for connecting the pulley with the spindle,
said clutch having throwout means, s rela-
tively stationary die mounted on the frame
and o split chuek mounted in the spindle for

ing a strip in cooperation with the die,
and wire supplying and guiding means for
guiding the wire upon the strip as it smerges
from the die. 4

10. In combination, a frame having bear-
ings, o live spindls having a chuck for ro-
ating a strip of insulation, means for driving
he live spindle at will and stationary means
cooperating with the chuck to form notches
or grogves across the edges of the strip and to
advance the strip through the chuck,

11, In combination, o frame having bear-
gs, 2 live spindle having a chuck Tor ro-
sing a strip of insulation, means for driving
the 1iva spindle at will and stationary means
eooperating with the chuck to form notches or
ooves acress the edges of the strip and to
advance the strip through the chuck and
means for supplying and guiding a conductor
apon the strip as it advances axially.

o e

1

ta,

12. In combination, s frame having two,

pearings, a hollow spindle in the bearings, a
loose pulley having a cons clutch socket and
eyed cone clutch mounted on said spindle,
ans for shifting said spindle axially to
ng cone into tha cluich socket of the pul-
lzy, o chuck mounted in the hollow spindle
for rolation therswith, and a threading die
in frond of the chuck mounted upon the
me,

18. In combination, a rotatable chuck for
seding a strip of insulation, a stationary
hreaded member and a wheel carried by the
nuck and engaging the threaded member for
dyancing the strip out of the chuck as the
huck is rofated.

14, In combination, a reiatable chuck for
feeding o strip of insulation, o stationary
threaded member and a wheel carried by the
chuck and engaging the threaded member for
advancing the sirip out of the chuck as the
cauck is roiated, and relatively stationary
wire feeding means for feding wire to be
wound upon the strip as it emerges from the
chuck,

15, In an apparatus for mouniing 8 con-
ductor on & supporting element, a cuttin
fool, means for rotating the element an
imultaneously advancing it axially in en-
agement with the cutting tool, the said tool
afining a groove therein, and means for
causing the conductor fo be wound upon the
lement by the rotation of the same, the said
conductor being zuided in the groove defined
by the cutting tool.

18. In an apparatus for mounting a cen-
ductor on & supporting element, a cutting
tool, means for rotating the element on its
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tool and for simultaneously advancing the
same to cause the said tool to cut a trans-
verse groove on its surface tangent with the
said tool, means for causing the conductor
to be wound upon the element by the rotation
of the said element, and means maintaining
a tension upon the said conductor for align-
ing the conductor with the groove formed on
the said element.

17. In an apparatus for mounting a con-
ductor upon a supporting strip, a cutting
tool, means for rotating the strip upon its
longitudinal axis, means for moving the strip
in contact with the said tool, the said tool
gripping the edges of the strip to form trans-

* verse grooves thereon, and means for causing

the conductor to be wound in the grooves
formed thereon by the rotation of the said

- strip.

30
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18. In an apparatus for mounting a con-
ductor on a supporting element, means for
supporting the element for rotation upon its
longitudinal axis, means for rotating the ele-
ment, a grooving tool, means for advancing
the element axially in contact with the said
grooving tool to form tangential grooves
therein, and means for causing the conductor
to be wound in the tangential grooves by the
rotation of the said element.

19. In an apparatus for mounting a con-
ductor on a supporting element of insulation,
a cutting member, means for advancing the
element 1n contact with the said member to
form a thread on the element, and means for
winding the conductor in the thread so
formed by the rotation of the element with
respect to the conductor.

90. In an apparatus for mounting a strand
on a supporting element, a forming member,
means for rotating the supporting element on
its longitudinal axis in tangential contact
with the forming member and for simul-
taneously advancing the element to cut a
helical groove on a tangent surface thereof,
means for causing the strand to be wound
upon the element by the rotation of the said
element, and means for maintaining a tension
upon the strand for causing it to align with
the helical groove. ,

21. In an apparatus for mounting a strand
upon a supporting element, a forming mem-
ber, means for rotating and advancing axially
the element in tangential contact with the
said member to form diagonal notches across
a longitudinal surface of the element, and
means for laying the strand in said notches
as the element advances.

22. In an apparatus for mounting 2 strand
upon a supporting element, a helical thread
cutting member, means for rotating the ele-
ment in contact with the member to cause

_axial motion thereof and to simultaneously
‘cause the member to form a helical groove

on the said element, and means for guiding

1,887,808

the strand into the said greove to cause it to
be wound on the element.

93. In an apparatus for winding a con-
ductor upon a core of non-circular cross-
section, a thread cutting die, means for
threading the core through the said die by
rotation, the said die forming a groove in
the said core, means for causing the con-
ductor to be wound upon the core by the
rotation thereof, and means for maintaining
a predetermined tension upon the conductor
to cause it to seek the groove and to be spaced
thereby.

24. The method of mounting a strand on a
supporting element which consists in rotat-
ing the element on its longitudinal axis, ad-
vancing the element axially to cut a plurality
of grooves therein, and simultaneously guid-
ing the strand into the said grooves as the
element is advanced.

25. The method of mounting a strand on
a supporting element which consists in form-
ing a circumscribing thread upon the ele-
ment and simultaneously winding the strand
in the groove of said thread. ‘

96. The method of mounting a conductor
on a supporting element of insulation which
consists in rotating the element to wind the
conductor on the element and simultaneously
forming grooves on a surface of the element
in advance of the application of the condue-
tor thereto for receiving the said conductor.

27. The method of mounting a conductor
on a supporting element which consists in
rotating the element on its longitudinal axis,
cutting a groove therein and simultanecusly
advancing the element axially and winding
the conductor in the groove by the rotatien
of the element.

98, The method of mounting a strand
upon a core of mnon-circular cross-section
which comprises threading the core longi-
tudinally, applying tension to the said strand
te guide it info the grooves of the thread
so formed, and simultaneously winding the
strand around the core in the said grooves.

99. The method of mounting a conductor
on a core of non-circular cross section which
consists in forming 2 plurality of grooves on
the edges of the said core and contemporane-
ously causing a relative movement between
the core and the conductor to cause the con-
ductor to be wound around the said core,

the said grooves receiving the conductor and

causing the convolutions thereof te be uni-
formly disposed around the core.

30. The method of mounting a conductor
on g core of insulation of non-circular cross-
section which consists in threading the core
to cause its edges to have formed thereon a
plurality of grooves, contemporaneously
causing the conductor to be wound about the
core, and applying tension to the said con-
ductor to guide it into the grooves formed
on the said core, the said grooves receiving

105

110

115

130



10

15

30

40

60

1,887,808

the conductor and causing the convolutions
thereof to be uniformly disposed around the
core.

31. The method of mounting a strand on
a supporting element which consists in
threading the element, contemporaneously
advancing the element axially by said thread-
ing action and guiding the strand in the
grooves of said thread.

32. The method of mounting a strand on a
supporting element which consists in rotat-
ing the element to cause it to be threaded,
contemporaneously advancing the element
axially by said threading action and guiding
the strand in the grooves of said thread.

33. In an apparatus for mounting a strand
on a supporting element, a cutting member
for forming grooves in the element and si-
multaneously advancing it axially, and means
for guiding the strand in the said grooves as
the element is advanced to cause it to be
wound on the said element.

34. In an apparatus for mounting a strand
on a supporting element, means for rotat-
ing the said element, a cutting member for
contemporaneously advancing the element
axially and for forming channels therein,
and means for guiding the strand in the said
channels of the rotating element to cause it
to be wound on the said element,

35. A winding device having, in combina-
tion, means to rotate a member to be wound,
a body having a plurality of spaced cutting
edges adapted to be pressed onto the rotating
member at an angle thereto, and guiding
means on said body for the material being
wound on the member.

36. A winding device having, in combina-
tion, means to rotate a member to be wound,
a body having a plurality of spaced cutting
edges adapted to be pressed onto the rotating
member at an angle thereto, means to main-
tain caid body on the member with the cutting
edges in fixed angular relation to the rotating
member, and guiding means on said body
for the material being wound on the member.

37."A winding device having, in combina-
tion, means to rotate a member to be wound
helically with a fine strand, and a guiding
body with a portion thereof in the form of a
half nut having its semi-cylindrical groove
adapted to fit over said member, the threads
of the nut entering into the material of the
member to cause relative axial movement
between the body and the member to be wound
during the rotation of said member.

38. A winding device having, in combina-
tion, means to rotate a member to be wound,
and a guiding body in the “form of a half
nut having its semi-cylindrical groove adapt-
ed to fit over the member, the threads of the

nut cutting into the material of the member

to cause relative advancement between the
body and the member during the rotation of
said member, said body having a guideway

7

to receive and feed the material to be helically
wound on the member.

39. A winding device having, in combina-
tion, means to rotate a member to be wound,
and an independent bedy in the form of a
nut section having its arcuate groove adapted
to fit over said member, there being a guide-
way on said body for the material being
wound, the threads of the nut being adapted
to cut into the material of the member during
the rotation thereof whereby relative axial

‘advancement between the body and said mem-

ber is produced to feed the material being
wound to said member to produce a helical
winding thereon.

40. A winding device having, in combina-
tion, means to rotate a member to be wound,
a body having an arcuate cylindrical groove
therein adapted to fit over the member being
wound, said groove having portions of helical
threads therein adapted to cut into the ma-
terial of the member being wound to cause
relative advancement between the member
and said body during the rotation of the
member, and guiding means on said body
to receive the material being wound on the
member. '

41. A winding device having, in combina-
tion, means to rotate a member to be wound,
a body having a groove therein to fit over said
member for guiding the member axially with
respect to the body, spaced cutting edges
within said groove at an angle to the rotating
member, and guiding means on said body for
the material being wound on the member.

42. In a winding machine, a chuck rotat-
able about an axis and having a slot of s
section to receive a member upon which a
winding is to be placed, said slot extending
through said chuck rectilinearly along the
axis of the chuck and having an inlet at one
end and an outlet at the opposite end and in
axial alignment with said inlet, means for de-
livering a winding to the member for wind-
ing thereon by rotation of the chuck, and
means having positive pushing engagement
with said member and including a threaded
element having an axis generally parallel
with the axis of rotation of said chuck for
positively pushing said member in a straight
path along the axis of rotation of the mem-
ber to distribute the winding along the
member.

In witness whereof, I hereunto subscribe
my name this 28th day of July, 1924.

CHARLES HAVLISH,
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