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To all whom it may concern:

Be 1t known that I, ARTHUR J. STROXG, a
citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
ful Improvements in Processes of Winding,
of which I declare the following to be a full,
clear, and exact description. .

My invention relatestoan improved method
of winding successive convolutions of continu-
ous material uponany desired object or work;
and it 1s among the purposes and objects of
my invention to provide an economical and
rapld method of winding any desired length
of such material upon work of various shapes,

and it is particularly advantageous and ap-
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plicable to the winding of material, such as
wire, upon ring-shaped objects or cores. .

Referring to the accompanying drawings,
Figure 1 represents a specific form of device
which may be advantageously used in carry-
ing out my improved method or process.
Figs. 2 to 9 represent various diagrammatic
views showing the varioussteps of my process.

Journaled in a stationary frame 20 are two
shafts 21 and 22, fast to the outer ends of
which are pulleys 23 and 24, respectively.
Upon the other ends of the shafts 21 and 22
are made fast pulleys 25 and 26, respectively,
over which extends a belt 27. A crank-han-
dle 28 is made fast to the end of the shaft 21,
and it is thus obvious that when the crank-
handle is rotated in the direction shown by
the arrow the pulley 23 will be rotated and the
belt 27 will impart a similar and simultaneous
rotation to the pulley 24.

Fast to the central portion of the stationary
frame 20 is a supporting-arm 30, provided
with a sultable clamping device 31, which is
acdapted to have clamped beneath it any de-
sired work which is to be wound—such; for
example, as the ring 40. (Shown in Fig. 1.)
Aswill beseenin Fig. 1,this ring is situated be-
tween the pulleys 03 and 24, nreterably 1n the
middle, and, if desired, the supporting-frame
30 may bhe fldjustably attached to the station-
ary frame 20, so as to swing the ring 40 1n
any desired position in a horizontal plane or
1n a vertical plane.

Although my improved process is of course
by no means limited to the winding of Wire
material, however, for eonvemence I wish to
refer to the mater 13,1 as - wire,” and I will now

- describe the method by which the WlIldlIlG‘ 1S

to be effected.

Referring to Fig. 2, the free end 50 of the
wire which is to be wound upon the ring is
first passed under the lower pulley 24 and then
upward through the ring 40. The end 50 1s
then led over the upper pulley and is then
tied or made fast in any suitable way to that
*‘)OI‘thIl of the wire immediately following in
such manner as to make a continuous band of
wire leading over both pulleys, as shown in
Fig. 3, and from the knot 51 the remaining
portion of the wire 52 extends outward ready
to be used in the manner to be deseribed. 1t
will be observed from Fig. 3 that the ring 40
is so situnated with reference to the pulleys
28 and 24 that one of the strands of wire
may pass through the central portion of the
ring and the other strand may pass outside
of the ring without commo 1n contact there-
with. As soon as the wire is tied, so as to
form a continuous band In the manner just
described, the pulleys 23 and 24 are then ro-
tated in the direction shown by the arrows in

Figs. 1 and 3, and it is obvious that by having

the band of wire reasonably tight upon the
pulleys the friction of the wire upon the pul-
leys will cause the band to run along with the
pulleys just as a belt would do, and thereby
the remaining portion of the wire 52 is car-
ried along by means of this running band in
snch manner that successive convolutions of
wire will be wound upon the pulleys, as shown
in Fig. 4, and the wire may thus be wound
on to the pulleys until the desired length of
wire which is to be used in winding has been
reached and there remains the other free end
53 of the wire. As soon as this point has
been reached this free end 53 1s firmly made
fast to that portion of the ring included be-
tween the convolutions of wirein the manner
shown in Fig. 5. As soon as this has been
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done if the pulleys 23 and 24 are continued
| to be rotated in the direction shown by the ar-
| rowin Fig. 5itisobviousthat the end 53 will be
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‘point 1t will be observed that a
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ward to the pulley 24.

drawn taut and the rotation would be stopped
unless perchance the friction between the
wire and the pulleys is so slight that the pul-
leys may still rotate without carrying the
convolutions of wire with them. However,

at thls point the strand 53 1s taken hold of by“

the fingers of the operator and is removed
from the upper pulley 23 in the manner
shown in Fig. 6. The pulleys are then con-
tinued to be rotated in the direction shown
by the arrows, and it is apparent that the
continued rotation of the entire set of convo-
lutions of wire will immediately take up this
slack portion caused by so removing the
strand 53 from the pulley 23, and the down-
ward movement of this strand inthedirection
shown by the arrow in Fig. 6 will then bring
the wire into the position shown in Fig. 7,
in. which the strand 53 now extends down-
Then by repeating
this operation of plucking off this strand 53
from the lower pulley 24 In a similar man-

ner more slack is left, as shown i1n Fig. 8,
~and the continued rotation of the convolu-
tions of wire about the pulleys will again

cause this slack to be taken up until the po-

At this
complete
smaller or contracted convolution 60 has been
wound upon the ring, and 1t is apparent that

by simply continuing this operation of rotat-

ing the pulleys 23 and 24 and thereby contin-
uously rotating the bands or enlarged convo-

Tutions of wire and at the same time plucking

off the winding strand from the pulleys in
the manner described the slack caused by
so plucking off this strand will be taken up

by the continued travel or rotation of the en-

larged convolutions, and there will result a
series of contracted or smaller convolutions

wound upon the ring, as shown more in de-

tail in Fig. 1.

- Of course the operator may Vary the speed
of rotation to suit his facility in handling
the various winding-strands, and -he may
cuide the winding and force together the va-
rious smaller convolutions as they are wound
upon the ring it it be desired to wind these
convolutions closely. Furthermore, the ring
40 may be held somewhat loosely beneath the
clamp 31, so that i1t may be rotated in a hori-

zontal plane to bring new winding-surface into |
play asfastas desired. The belt 27 isnotessen-

tial to be used, for the strands of wire them-

selves will act as a belt ordinarily; but if the

belt 1s used the strands will not have to be

drawn so tight at the start, but will be natu--

rally rotated by the combined rotation of the

6o

pulleys 23 and 24.
Of course various forms of machines may

be used to rotate these pulleys, to provide
friction-drives for the pulleys, if desired, or
to provide an automatic feeding device for
the ring adapted to bring the unwound sur-
65 face of the ring into Wl]fldlI]D position; but
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my invention does not concern the form of

machine to be used for such a purpose, but is
intended to cover broadly this improved proc-

ess of winding, and my invention covering

the machine for use in such a process will be

reserved for a future application.
It is to be understood, of course, that the

process herein described is appheable not only

70

to ring-shaped bodies, but also to bodies of

other curved shapes which cannot be rotated

in order to do the winding, owing to the fact

that other portions of the body would cross
the path of travel of the winding material, or
1s even applicable to the case of straight
bodies which ordinarily could be wound by ro-
tating the body itself and allowing the mate-
rial to be wound thereon, but which 1t may
be 1mpossible or else undesirable to rotate
either because of their unwieldy nature or of
their frail nature or for other reasons.

The process herein described is particularly
adaptable to the winding of iInsulated wire
upon circular ring cores, for in methods here-

tofore in use 1t has been customary to wind

upon a bobbin all of the wire desired to be
wound upon the core and then pass the bob-
bin through the core time after time,unwind-
ing the wire from the bobbin onto the core
as “Fast as the successive cycles of movement
were made, and of course if much wire 1s to
be wound upon the ring the size of the bob-
bin is so great that the bobbin could not in
such case be passed through-the ring, where-
as in my case the ring need be only large
enough to receive the various strands of wire
which pass through it at the start, and it 1s
evident that for any given leng th of wire
which it is desired to wind upon the core the
number of strands passing through the ring
may be decreased. by increasing the dlstance

between the pulleys, thereby maklnﬂ' fewer

separate strands, but compensated for by in-
crease in the Ieﬁgth of these strands. It 1s
also evident that the pulleys may be of any
desired diameter, being merely so situated
that the inner set of strands shall not inter-
fere with the inner sides of the ring, and in
case of such larger diameter of the pulleys a
oreater contact-surface is obtained between

- the pulleys and the wire, whereby the wire 1s

less liable to slip upon the pulleys.

It may be noted that the same result may
be reached by starting with the free end of
the wire to be wound, passing this free end
through the ring, around the upper pulley 23,
down outside the ring, around the lower pul-
ley 24, through the ring again, and thus con-
tinue this operation and so wind up upon the
pulleys successive strands or convolutions, as
before, and when the other end of the wire
i1s reached there will thus be two free ends.
Fither of these free ends may now be attached
to the ring, and the other end may be maele
fast to its immediately adjacent strand, so as
to follow around with it when the pulleys
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are subsequently rotated, and as to which end
i attached to the ring depends the direction ot
rotation of the band of strands, it being evident
that if the first free end (which has just been
passed through and through the ring) is now
attached to the ring, ready for winding, the di-
rection of rotation of the band of strands must
he the reverse to that which it had in the pre-
paratory process of winding the strands upon
the pulleys, for it is necessary that the direc-
tion of rotation be such that the slack caused
hy successively plucking the winding-strand
from the pulleys may be taken up by reason of
the direction of rotation: but if the other end
of the wire were attached to the ring the ro-
tation of the strands must be continued in the
<ame direction as in the preparatory winding
‘n order to take up the slack, as above de-
scribed. *

It is of course more convenient to use the

‘method first deseribed for the preparatory

winding: but the other method would serve
the purpose, and it is to be understood that
my invention is not to be limited necessarily
to one or the other of these specific methods,
but is intended to cover a broad process of
forming around the work these enlarged con-
volutions of material and then contracting
these enlarged convolutions successively into
smaller convolutions upon the work by con-
tinued rotation of the enlarged convolutions
to take up the slack material.

Having thusdescribed my invention, what1
claim as myinvention, and desire tosecure by
Letters Patent, 18— _

1. The method of winding successive convo-
lutions of continuous material upon any de-
sired work, consisting of first surrounding said
work with enlarged convolutions of the cou-
tinuous material, with one of the free ends of
said material attached to the work; and then
separating the successive enlarged convolu-
tions and rotating the entire set of said en-
larged convolutions in such manner as to take
up the slack material upon the contracting ot
the enlarged convolutions into the smaller con-
volutions wound upon the work.

9. Themethod of winding successive convo-
lutions of continuous material upon any de-
sired work, consisting in first surrounding sald
work with enlarged convolutions ot the con-
tinnous material with one of the free ends of

said material attached to the work and the

other endattached toits adjacent convolution;
and then separating the successive enlarged
convolutions and rotating the entire set of
enlarged convolutions in such a manner as to
take up the slack material upon the contract-
ing of the enlarged convolptions 1nto the
<maller convolutions wound upon the work.

3 The method of winding successive convo-
lutions of continuous material upon any de-
sired work consisting in first winding upon

suitable supports successive enlarged convo-

65

lutions of the continuous material comprising

S

two sets of strands which pass upon opposite
sides of said work: and then attaching one ot
the free ends of said material to the work;

and then separating the successive enlarged-

convolutions insuch manner asto take up the
slack material upon the contracting of the en-
larged convolutions into the smaller convolu-
tions wound upon the work.

4. The method of winding successive convo-
lutions of continuous material upon any de-
sired work consisting in first winding upon
suitable supports successive enlarged convolu-
tions of the continuous material comprising
two sets of strands which pass on -opposite
sides of said work: and then attaching one of

the free ends of said material to the work; and

the other end attached to its adjacent convo-
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lution; and then separating the successive en- '

larged convolutions and rotating the entire
set of said enlarged convolutions in such man-
ner as to take up the slack material upon the
contracting of the enlarged convolutions into
the smaller convolutions wound upon the
work. | - |

5. The method of winding successive convo-
lutions of continuous material upon any de-
sired work: consisting in first surrounding
said work with a continnous band of said ma-
terial, said band being led over suitable sup-
ports, and to one portion ot which band 1s at-
tached one of the ends of the remaining mate-
rial; and then rotating said bandin such man-
ner as to wind upon said supports successive
convolutions of said materjal; and then attach-
ing the other end of the remaining portion of
the material to the work; and then separating
the successive enlarged convolutions and con-
tinuing the rotation of the entireset ot salcd en-
larged convolutions in such manner as to take
up the slack material upon the contracting of
the enlarged convolutions into the smaller con-
volutions wound upon the work.

6. Themethod of winding successlve convo-

lations of continuous material upon a ring-
shaped body, consisting in first forming en-
laroed convolutions of said material which are
all interlinked with the ring with one of the
tree ends of said material attached to the rings;
and then separating the successive enlarged
convolutions and rotating the entire set thereot
in such manner as to take up the slack mate-
rial upon the contracting of the enlarged con-
volutions into the smaller convolutions wound
upon the ring.

7. The method of winding material upon a
ring, consisting in first forming a continuous
band of the material led over suitable supports,
one strand of said band being led through the
ring and the other strand being led outside
the ring; and then rotating said band with
one end of the remaining portion of material
attached thereto in such manner as to wind
npon the said supports successive enlarged
convolutions, one set of strands of which ex-
tend through the ring and the other set ot
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strands of which extend outside the ring: and
then attaching to the ring the other end of
the remaining portion of the material; and

then separating the successive enlar@ed con-

volutions from the supports and 1otatmﬂ' the
entire set of said enlarged convolutions in such
manner as to take up “the slack material upon

the contracting of the enlarged convolutions

into the smaller convolutions wound upon the
ring.

3. The method of winding material upon a,
ring, consisting in first formmo' a continuous
band of the material led over suitable supports,
one strand of said band being led through the
ring and the other strand bemcr led outside
the ring; and then rotating said band with
one end of the remaining portion of material
attached thereto in such manner as to wind
upon the said supports successive enlarged
convolutions, one set of strands of which ex-

751,816

tends through the ring and the other set of
strands of Wthh extends outside the ring;

and then attaching to the ring the other end
of the remaining portion of the material; and
then separating “the sticeessive enlarfred con-
volutions from the supports and rotatmﬂ* the
entire set of said enlarged convolutions in such
manner as to take up the slack material upon
the contracting of the enlarged convolutions
into the smaller convolutlons wound upon the

ring; and simultaneously feeding the ring in
such manner as to bring into p051t10n the new

portions to be wound.
In testimony whereof I affix my signature in

the presence of two witnesses.
ARTHUR J. STRONG.

Witnesses:
H. C. Woonp,
J. B. HAywaRrD.
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