E. R, PHILLIPS.
WINDING MACHINE. |

APPLICATION FILED FEB. 21, 1806.

* Patented May 13,1913.

TS-SHEET 1.

3 SHEE

daventor
.

s

i e Cllbornet

"
231
it

=

s

Tl sy T Miaforr—

Al
Qilne
‘

&
pe
C
oy



E. R. PHILLIPS.
WINDING MACHINE.
APPLICATION FTILED FEB. 21, 1906. . .
Patented May 13,191

3 SEEETS—SHEET 2.

1,061,947. |
P

" \ /4 d
\\ F/
\ J Y F
ﬁo o 1!
Vad

- Witnesoes ‘ , : Jrvetor
: i @@lJvAw al'l'nznm‘ls -
Hatits I Bl frrar o 57



. B. PHILLIES.
| | © WINDING MACHINE.
’ R .&?P“LIOATION FILED TEB. 21, 1906.
1,061,947, ERR . Patented May 13, 1913.
. an ' ' : 3 SEEETS-SHEET 8.

CO

R)ifncsaes ' : ‘ Jiyerlor
MM .@6ZW - - e

% ; . %tJ. fee ftornelys .



1,061,947,

20

the wire by iis ows

30

45

50

“and B is very wmuch gr eatei than that be-
tween the pomfs B and C.
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To all 'wkom it may concern:

Be it known that I, Bverve R. ¥ mh,,jm
a citizen of the ‘In;ted States, residing at
Phillipsdale, in the county of Prmmema
and State of Brzﬁle I sland, have invented
certain new and useful Tmprovements in
Winding-Ma chme:, of which the following
is a full clear, and exact description.

- My invention relates to a mc‘chorl of wind-
ing metallic wive by the teublfm of hw wire
itself as it {v g the suoc"cﬂw ia YLIS,

The machines and processes for winding
ordinary wire, cord, fwine, thre nd, ete., axe
net apphca“u o ﬂm purpu ses of e?ecéric
*vuwm% sincg insul Luc copper magnet twire

cannot be made fo wind itself in any *e:nh;uhu'
predetermlm\n fead o piteh, correspon

to any fised feed of a “mechs nism. Rither
by reason of *‘1 s instlation or variations m
the temper of the metal, or on account of
slight irreguiarities or kinks in the wir pm—
duced by the L'QLJ ating processes,
windings have a tendency to ,vml ﬁl
2 COAYSe piteh and then with 3
that it is impossible to adjust an v an
mechanism to rro*wi'h* 1ide the

By the pveanL invention I
n tension,
Manner.
Figure 1
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Hiust fmn‘ Lh 1 m}mmﬂ‘ operniion:
14g a botion view of the same: ¥7g ":,\ ~ a
gide elevation of u practic fd consbruction ara.
bodving the of my invention;
Fig. 6 is A pe view showing a
slightly modified fo"m o* gonstruction.

In order th he present mventmn shall
be made clear L-have indicated in the draw-
ing (see Fig. 2} a very mu ich enlarged and
exag&emted rﬂpresent*itlon of a partla]ly
cnmpleud 51,00;. The wire is shown ap-
plied in somewhat the form it takes in prae-
tice with a kinked portmn betwesn the
points A and B. and a straight vniform por-
fion between the points B and €. It wi
be seen that ibe feed between the poixts A

1(~.

The "winding of magnet cmrm'é e
accomplished hy machines employing a i
of swinging arms joined to one ano othe:, and

and in f”C‘
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in other ways, and zuch m-oce ses ayre hlghly
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the spool, greater than
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The wire passes along the arm to

tice.

roller
ward, but it is evident that the bottom pro-
as shown in Tig. 4, will always be
ine, since Oth{‘!“*/;b& a force would
o dmv 01 arma until the deliv-
mme of the arm, The
w mamg at this time i8

isction,

wils

3 . 8. There is yet a con-
sidersa 2 Gi thu spool to be wound,
but 1% at the wire W has by thig
time so much haclovard mchn.ltlon, on ac-
connt of constrt m@m to remain in the

3 m: a tendency
o turns and Te-
roller ¥ were
as at I, the
much womented
Mg Accordingly it
18 ceaxw‘o}e { ine‘ delivery roller F
as far forward upon the arm as possible, but
it eannot be lecated too far forward or tnere
will be msuﬁ*(';em farce from the wire ten-
sion to swing the arm. Moreover, the arc
of movement shown at ¥ would bring the
delivery rvoller too far forward at its central

;Juh}-ﬂ of

pﬁsmcn Tt is, therefore, clear that the
ovdinary forms of winding machines em-
ploying swinging arms cannot be used for

spmlk of any but short lengths. In order to

nnde clear, -
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wind sprils o sf ar oy length it.is necessary to
have - diffe ren t acrapgement, and by the
peesent invention T aim e secure substan- -

tiaily the ideal conditions \«*‘HCh practice re-
enires
Tiw{ean,g, 1 to Fig. 2 of the drawmg

mé if the spool G is ro-
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fine wire. Accordingly the arm is fed prop-

tated and the wire W maintained in an
almost - perpendicular relation under suit-
able tension, that the wire will be properly
coiled -upon the spool. If the wire W by
reason’ of excessive feed acquires the in-
clination W2, the feed will be too coarse,
and if on account of an insufficient feed, it

takes the inclination W3, the turn will have
a tendency to mount upon the preceding one.
The ideal condition is to have a very slight
rearward inclination so that the turn will
coil closely against the preceding one with-
out mounting upon it. ; ,
Referring now to Fig. 1, T will explain
the essential prineiples of my invention, and
show that it is effective for the purpose of
securing the ideal conditions. 1 indicates
a lead screw having a handle 2 by which it
is turned. 3 indicates a block internally
threaded so as to move upon the lead screw,
and having a swinging arm 4. 5 indicates
the delivery reller, parts 4 and 3, corre-
sponding to the parts D and F of the dia-
grammatic representation previously re-
ferred to. G indicates the spool which is
shown with one layer partially wound, and
the various positions which the arm 4 can
acquire are indicated in dotted lines .along
the length of the spool. Iu the use of this
apparatus, the swinging arm 4 is positioned
‘approximately perpendicular to the spool;
and the winding commenced under suitable
conditions of tension and speed. As long as
the arm 4 is perpendicular, or substan-
tially so, the plane of the wire corresponds
with the ideal conditions above mentioned,

and shown in Fig. 2 &t W. Tn other words,
the wire is"being directed to the spool in
almost perpendicular relation, but lagging
very slightly hehind on account'of the fric-
tion of the swinging arm pivots. The de.
livery roller may be ldeated some distance
back of the front edge of the spool, as indi-
cated in Fig 1, so that a considerable force
is created to move the arm, sven with very

i the layer, without lagging
appreciably behind so that the wire would
have a tendency tc mount & preceding turn.
As the arm hecoimes deflected owing to the
progress of the wind, the conditions become
less and lest favorable, although they -are
sufliciently favorable for all practical pus-
poses during a moderate arc of movement
of the arm.

By my present invention T arrange means
by which the operator, who is necessarily
present during the winding operation, can

erly and follk

forcibly move the arm support laterally an
amount correspending to its movement, so
that its perpendicular relation is constrained
to continue. ¥or this purpose T have indi-
cated the lead screw 1 threaded inte the
block 3, and operated by the handle 2, so
that the operator may turn the handle and |

1,061,947 -

keep the wire guiding arm approximately

perpendicular. If the arm is approximately
perpendicular, it is sufficient for all practi-
cal purposes, and it is perfectly within the
capabilities of any operator to maintain the
arm approximately perpendicular, partic-
ularly if said arm is comparatively long.
Under these circumstances, the arm will
sometimes be exactly perpendicular to the
spool, and sometimes forward -and soine-
times back of such relation, but the wire will
substantially follow the ideal path, as indi-
cated in Fig. 2, under all these conditions,
due to the very slight retardation of the
arm pivots. As will afterward appear, I
provide means for minutely adjusting -the
delivery roller forward and back with rela-
tion to the spool, so that any predetermined
tension can be made effective to feed the
arm along with the progress of the layer.
Inasmuch as the arm always remains sub-
stantially perpendiculaf, this distance re-
mains constant for any adjustment. It is
evident that the delivery roller would be
lecated at different places for different kinds
of wire, and in any case at a point suffi-
ciently far forward to prevent lateral de-
viations of the arm from appreciably vary-

ing the inclination of the wire, and at the

same time sufficiently far back to give suffi-
cient force to make the arm follow the prog-
ress of the layer. Thus the proper position
of the delivery voller is a sort of balance
or compromise, which has to be determined
by experiment for each particular job. Asthe
layer approaches the heads of the spool, it
is desirable to reverse the same, and the
operator may accordingly ‘allow the arm 4
to acquire considerable inclination at the
two heads of the spool, as indicated in dotted
lines at K.and L in Fig. 1. When the
arm acquires such an inclination, the wire
has a tendency to mount upon the preceding
turn, or, in other words, reverse itself, which
is exactly what is desired at the two heads
of the spool. Accordingly the inclination
would be so arranged that the reverse would
just occur at the time the layer had reached
the heads of the spool.

A practical form of construction—In the
present applieation I will describe a simple
torm of construction for carrying into effect
the foregoing principles. The mechanism is
presented largely for the purpose of iltus-
tration, and reference is to be had to my
companion application, Patent No, 1,057,008,
dated Mar. 25, 1913, for' the full specifica-
tions of a certain type of commercial ma-
chine embodying my invention. The pres-
ent case aims to present the essential parts
of the mechanism in suggéstive form, by
which they can be worked out to suit vary-
ing requirements by different persons skilled
in the art, who may desire to construct and
use the same for their particular purposes.
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- 46 axial with and secured to the arm 4.
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Referring io Fig. 5, the internally thread-
ed block or nut 8, has ears or lugs 8 there-
on, which loosely receive screw studs 7 pro-
jecting from a head 8, 9 indicate nuts upon

5 seid serew studs by whith they are clamped
o the lugs 6, and by which the head 8 can
be impelled forward and back into any de-
sired relation. Upon the head 8 I provide
a pair of projections 10 adapted to receive

10 a threaded rod 11, which is splined so as fo
be vertically, but non-rotatebly. movable
through said projections 10. 12 indicates a
thumb nut upon said threaded rod 11, and
betiwesn the projections 10, by which the rod

15 ean. be vertically adjusted. Upon the rod |-

11 1 vigidly secure the wire carrying frame,
‘having parts 13 and 13". The part 13 car-
ries & grooved wheel or roller (not shown),
‘by which the wire is supplied, and delivered
20 to the swinging arm 4. The srm 4 is jour-
naled in the heads 18 and 18’, and 1 make
this arm very long in practice so that its
extremity may swing through a considerable
. distanee without imparting any considerable
25 inclination to the arm. 14 designates a
© - grooved foller on the arm which receives
" the wire in alinement with the arm pivots.
17 designates an additional grooved roller,
and from which the wire is led to the deliv-
35 ery roller 5 upon the outer end of the arm.
18 designates a clamp for holding the wire
when it is not being drawn upon a spool.
- The frietion of the arm.4 upon its pivotal
- supports is sufficient to give the necessary
" 35 amount of rearward inclination or lag to the
wiré under ordinary circumstances, but I
- providé méans for increasing the resistance
in case the tension of the wire or other fae-
tors requives it:  For this purpose I arrange
40 a dash pet 19, comprising a cup 20, secured
upon the wire carrying head, and having
fans or blades 21 therein. 22 designates a
geay wheel secured to the fang or blades
and meshing with a segment gear 23, co-
The
relaiion is such that as the arm 4 swings
- ~bpck and forth, this segment gear 23 im-
.. parts yotative movement to the gear 22, and
-+, fahs 21, ’so that these move back and forth
- _%g within the cup 20. The cup 20 is filied with
<y -0 a'varying amount of oil of move or less vis-
- -cous character, depending on the needs of
© . /any pirticular class of work.

J, 7 JFhe operation of the above mechanism
" .55 will be understood from the preliminary de-
seription, and particularly the below de-
Seription in connection with Fig. 4. Tt will
. be seen that T provide a swinging arm which
is maiptained in substantially perpendicular
80 relafion to the spool, no matter what the
- length thereof may be.. The arrangement is
also such that the delivery roller may be lo-
- catéd at any position of forward or back
adjustinent by mabipulating the ‘nuts 9,
65 which is a very important adjiistment in:

practice, .as it enables the conditions o be

exactly accorded to the.uweeds of any par-
ticular wire. T #in also enabled to adjust
the arm 4 vertically by means of the thumb
nut 12, which is desirable in case spools of
unusually large or small size are wound.

The arm 4 is so long that it is efficient for

winding spools of short lengths, say two
inches or under, without any movement of
its supporting head or block. For short
sposls it is, therefore, sufficient to turn the
lead serew till the bioc
and then allow it fo remain permanently in
such relation. .

modified arrangement in which . the, lead

serew 1 is dispensed with, and a rack and

In Fig. 6 I have indicated a slightly

70

r is gt a mid-position,

80-

gear segment adjustment substituted there- . -

for. The rack 24 is fixed to the wire carry-

ing head, and the gear segment 25 mieshes

85

therewith and turns with the red 26 project- -

ing forwardly in the machine. 27 indieates
an arm upon the rod 26, said arm having a
pointer 28, which moves along the surface
of the spool. The arrangement is such that

the operator may follow the progress of

-90

the layer with the peinter, so that the sup- -
port for the wire carrying arm likewise

follows the course of the layer, and keeps
the arm in perpendicular relation, or ap-
proximately so. With this arrangement the

95

wiré follows exactly in accordance with its -

particular needs, and the operator is able to

keep the pointer approximately opposite the

turn being completed without muech diffi-

‘culty. The delivery roller follows the prog-
ress of the layer exactly, and the arm sup-:

port approximately in this case, as in the

100

case where the operator manipulates the

lead screw to keep the swinglng arm per-
. t=] fe) &
peudicular.

by any ordinary to and fro motion, which

If desived, the arm support:
may be positively moved back and forth-

105

while not exactly correct, is a near enough .

approximation to the actual requirements to
keep the swinging arm about perpendicular
with the spool. In my companion applica-
tion above referred to I have- described a
mechanism for accemplishing this.

What T claim, ist—..

1. A means for winding wire upon a
spool, comprising a support movable bodily
parallel to the spool, an arm pivoted to said

support - and mounted to have a freely -’

swinging movemeni on -either. side of' its

110

115

120.

central position perpendicular to the spool; - -
said arm having a deliverv device,and ad-" -

justing means for mobing said delivery de-
vice forward and back transversely of
both its own axis and that of the spool to
vary its distance from the axis of the spool,

125 -

whereby -the direction of the wire passing-. 2

from the delivery deviece to the spool is
altered. L o
© 2, A means for winding

@

wire upon a

130
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-means for- moving said support

]

spool comprising a freely swinging arm
having a delivery device, a wire carrying
frame, a vertically extending screw secured
to said frame, a support, a nut carried by
said support and engaged with said serew
for adjusting said delivery device up and
down, a block and adjusting screws carried
by said block and bearing on said support
for adjusting the delivery device back and
forth. :

3. A means for winding wire upon a
spool, comprising an arm having a delivery
device, a support upon which said arm. is
freely pivoted, a bleck on which said sup-
port-is adjustably mounted, and adjusting
forwardly
and back on-the block in the general direc-
tion of said arm with relation to the spool
to be wound. :

4. A means for winding wire upon a
spool, comprising a support movable bodily
parallel to the spool, a head mounted on
said support and projecting therefrom to-

ward the spool, an arm pivoted to said

head and mounted to have a freely swinging
movement on either side of its central posi-
tion perpendicular to the spool; said-arm
having a delivery device, and adjusting

- 1,081,947

means for moving said head on the s;:ipport
to carry said delivery device toward and
from the spool, and toward and from said
support, whereby the direction of the wire
passing to the spool from the delivery de-
vice is altered.

5. A means for winding wire upon a
spool, comprising a support movable bodily
parallel to the spool, a head mounted on
sald support and projecting: ‘therefrom to-
ward the spool, an arm pivoted.to said head
and mounted to have a freely swinging
movement on either side of its central posi-
tion perpendicular to the spool, said arm
having a delivery device, and screws en-
gaged with said head and support and ar-
ranged to move the former in and out to
carry the delivery device forward and back
and thereby alter the direction or slant of
the wire passing from the delivery ' device

.to the spool.
In witness whereof, I subscribe my sig-.

nature, in the presence of two witnesses.
EUGENE R. PHILLIPS.

3

Witnesses :
Cuaries R. Unperuiir,
Leoxn H. AviEx.
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