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- Unrrep States PaTeENT OFFICE.

- ——

- do all whom it may concern: _ |
- Be it known that I, JAMES J. WOO0D, a citi-
zen of the United States, residing in Brook-

lyn, in the county of Kings and State of New

IO

20
-tion, and at best the

JAMES J. WOOD, OF BROOKLYN, NEW YORK.

MAGNET-WINDING MACHINE.

SPECIFICATION forming part of Letters P.;'a\,fent No. 437,387:.,. t:l'a,ht.ekt_:lT September 30, 1890,
- - Application fled July 29, 1890,  Serial No, 360,280, (o model) - '

York, have invented certain new and useful
Improvements in Magnet-Windin g Machines,
of which the following is a specification.
This invention provides an Improved ma-
chine for facilitating the winding of wire on
the spools or bobbins of electro-magnets.

- In the winding of magnets, especially those
‘wound with fine wire in many convolutions,
1t 18 customary to fasten the spool of the mag- .

net on a spindle and rotate it while the oper-
ator directs the wire onto the spool in sue-

cessive layers by passing the wire throu cghthe
-hand and moving the hand from side to side in

order to causethe wire to travel from end to
endof thespoolin thewinding on of each layer.
Considerable skill is required in this opera-
layers are unevenly
wound,so that the wireis notlaid as compactly
as 1s desirable. The new machine provided
by myinvention is adapted to enable the wire

“to be wound more rapidly and in-more regu-
-lar layers, while requiring less skill on the

- part of the operator.” The invention is char-
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‘acterized by the provision, as guides for di-

recting the wire to the spool and regulating

its travel from end to end thereof, of two par-

allel rotative spindles having spiral grooves
similar to screw-threads. The operator has
only to direct the wire against one of the
spindles, so that it shall enter the groove

-thereof, whereby it is propelled in one direc-
“tion along the spool, and when it reaches the
end of the spool the operator has only to
move the wire out of the groove of this spin-
~dle and into the groove of the other spindle,

which is so directed as to propel the wire in

- the opposite direction along the spool.
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Figure 1 of the accompanying drawings is
an elevation of the machine viewed from the
left of the operator. Fig. 2 is a vertical sec-
tion thereof, on the line 2 2 in Fig. 1, viewed
from the position of the operator. Fig. 3 is

-an elevation, on a larger scale, of the upper

portion of the apparatus, including the mag-

~net-spool and the guide-spindles. Fig. 4 isa
50

plan thereof. Fig. 5 is a transverse section

thereof, on the line 5 5 in Kig. 4, illustrating

| the operation. Fig. 6 is a section of

the
guides on the line 6 6 in Fig. 1. -
Let A designate asuitable supporting frame
or standard adapted to be fastened on top of
a work bench or table of convenient height,
at which the operator may stand or sit. - The
upper end of this frame is formed with a
bearing for the spindle B, on which the spool
C of the magnet to be wound is held during

the winding operation. This spindle B has

fixed on it a belt-pulley b, driven by a belt a

or fly-wheel D, which isprovided with a crank

D’, in order that it may be driven by.hand,

when desired. The wheel D is formed with
a ring d, havinga V-groove turned inits outer

face to be engaged by the rim e of a clutch-.
| wheel E.

This cluteh-wheel is fixed on a shaft
F, which passes through a bearing-bushing 1,
fixed in a hub

g on the frame A, and on the
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| Tunning in a groove in a large driving-wheel

exterior of the projecting portion of which -
bushing the hub of the wheel D turns.  On

the other end of the shaft F is fastened a
belt-pulley G, designed to be drivenbya belt
from beneath. The shaft F is capable of a
slightlongitudinal movement,in order to press

‘the rim of the clutch-wheel E into the groove

d to engage and drive the fly-wheel D.  The
shaft F is thus moved by an elbow-lever. H,

the upper arm of which is pivoted to a ring
or collar A,confined between shoulders on the

shaft I', while the lower arm of the lever is
pivoted to a rod J, extending downwardly
and adapted to be connected to atreadle. A
spring j normally presses this rod upwardly
and throws the clutch K out of engagement.

By pressing down on the treadle the lever H
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13 tilted against the tension of .this spring,

the clutch K is engaged, and the fly-wheel D
is driven by power, thus communicating rapid

rotation through the belt ‘¢ "and pulley b to

the spindle B. | |
On the prolonged sleeve or bushing 4, within

which the spindle B turns, is frictionally

clamped by means of a screw & a small bear-

ing-frame X, carrying two guide-spindles L
| and L/,

The frame K is formed with an elon-
gated bearing, in which the spindle I turns.

On the right-hand end of thisspindle is fixed
& gear-wheel m, which is driven by a pinion
tl, fixed on the spindle B. On this spindle
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~ is fixed a pinion 7, which meshes with a pin-
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jon n’ on the spindle L/, whereby the latteris
driven from the former, the two rotating in
opposite .directions and preferably at the
samespeed. Theguide-spindles L and L are
formed with spiral grooves on that portion of

their exterior which is in line with the mag-

net-spool, in order that these spiral grooves
‘may engage and guide the wire asit is formed
onto the spool. The groovesaresubstantially

‘gerew-threads, except that they are prefer-

ably rounded at their bottoms, and the ridges
between them are also rounded to avoid
any sharp corners, which might otherwise
injure the insulated covering of the wire.
Preferably the spirally-grooved portions of
the spindles are formed as sleeves or tubes.

- That of the spindle L isfastened rigidly to 1t,
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so that it rotates with the spindle, and the
sleeve of the spindle L’ is constructed, pref-
erably, as a loose tube made integrally with
or fastened to the pinion n/, and rotating
freely on a fixed pin or stud p, the end of
which is rigidly fastened to the frame X, as
shown in ¥ig. 6. This construction 1s pre-
ferred as being most convenient and mechan-
ical, but it might be greatly varied. W hat-

“ever particular construction of guiding-spin-
dles is adopted the two spindles should be ar-

ranged parallel with each other and with

~ the axis of the spindle B, and at a suitable

~distance from the latter to conveniently guide

- the wire as it is fed to the spool thereon, and
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the two guiding-spindles should be arranged
somewhat close to eachother,asshown in Iig.
5. Since they are geared to revolve in oppo-

gite directions their spiral -grooves or screw-

threads should be inclined both in the same
direction—that is to say, they should both be
either right-hand or left-hand threads.

In the operation of winding on the wire the

operator guides the wire with one hand, the
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wire passing through between thespindles L
1. By drawing the wire upwardly so that it

enters a groove in the guide-spindle I, it is |
“caused to travel laterally from one end of the

magnet-spool to the other at a speed deter-
mined by the pitch of the spiral groove and
the speed of the spindle L proportionally to
that of the spindle B. The speed of travel
thus imparted to the wire will be 80 propor-
tioned as to wind on the successive convolu-
tions of the wire close together and make a
close and continuous layer of wire on the
spool. When the wire reaches the end of the

" spool, the operator has only to move his hand

60

downwardly to bring the wire into the groove
of the guide-spindle L’, whereby the wire 1s
propelled in the opposite direction by the
oroove of this spindle, and travels back to the
opposite end of the spool. Hence the opera-
tor has only to move his hand up when the

 wire reaches one end of the spool and move

his hand down when the wire reaches the
other end, keeping the wire at a proper ten-

sion by holding it between the thumb and fin-

|

of the magnet - spool.
which are wound directly on the core, or atter
the insertion of the core, the spindle B will

437,38

In Fig. 5 the upper position of the wire is
shown by a full line at x, and its lower posi-
tion by a dotted line at «’. '

To avoid friction against

ering of the Wwire the spindles L are revolved

| in such direction that their projecting sides
| move toward the magnet-spool, or, in other
words, in the same direction as the wire.

Furthermore, the spindles L L” are rotated at
such speed that at the radial distance of their
ouiding-grooves they move at a surface-speed
equal to that of the wire at some period dur-
ing the winding on, and preferably at the
mean speed of the wire.
stood that the speed of the wire increases be-
tween the beginning and the end of the wind-

of wire on which it is winding continually in-
creases as each layer is wound on.) Thus the

the insulated cov-

(It will be under-
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ing operation, since the radius of the spool

wear upon the wire is reduced to the mini--

mum. | ,

In the construction shown the protruding
end of the spindle B, on which the magnet-
spool C is thrust, is made of such diameter

as to afford an easy fit with the bore of the

spool. The particular construction of spool
shown is closed at one end, with the excep-
tion of a central screw-threaded perforation.
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To provide a means for fastening such a spool

and driving it with the spindle, the spindle

is provided with a projecting pin ¢, and the

base portion of this pin is enlarged and screw-
threaded at ¢’ to serew into the threaded hole
in the spool, as shown in Fig. 1. The direc-
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tion of thisscrew-thread issuch that thespin-

dle B in its normal rotation tends to screw it-
self into the thread, and consequently carries
the spool with it. - The pin ¢ affords a con-
venient means for winding the end of the wire
into a coll.

erator having stopped the machine by releas-

ing the clutch E, turns the crank D back-

wardly a short distance, so that by the back-
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When the spool is filled, the op-

[1IO

ward rotation of the spindle B its secrew ¢’ is

unscrewed from the magnet-spool, which 1is
held stationary by the operator. The spool
may then be slipped off and an empty one
substituted. | S

My invention is not limited to this one par-
ticular method of engaging the magnet-spool.

115

The means of engagement may be varied ac-

cording to the construction and proportions
For those magnets

be made in accordance with any construction
heretofore known forengaging such magnets
and driving them while winding on the wire;

or any means of holding and rotating the

magnet or magnet-spool may be used, such
as are commonly used in lathes for holding
and rotating the parts to be operated upon.
Hence it is to be understood that by the word

12C
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“gspindle” I mean either a spindle properly

so ealled, or any equivalent means for hold-
ing and rotating the magnetor magnet-spool

oer, as is usual in winding wire onto magnets. ! to be wound.
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The sizes and proportions of the guide-spin-
dles I, I”, the pitech of their grooves, and the
proportionate speed of their rotation may be
varied according to the varying sizes of wire
to be used and the sizes and proportions of

‘mmagnets to be wound, or in any manner that
inven- |

Judgment or taste may dictate. My
tion isnot limited to these details of construec-
tion. The construction shown in the draw-

-Ings is that which my experience thus far has

shown to be the best of any of which I am
aware. -

Iclaim as my invention the following-de-
fined novel features and combination, sub-
stantially as hereinbefore specified, namely—

1. The combination, with means for revolv-
ing the magnet or spool, of two spirally-
grooved guide-spindles, between which the
wire may pass, driven in such directions rela-
tively to the direction of their grooves that
when the wire is held against one it will be
moved in one direction along the spool, and
when held against the other it will be moved

-1n the opposite direction. |

2. 'The combination of a spindle for revolyv-
ing the magnet or spool, two parallel rotative
guide-spindles having spirally-grooved por-

tions between which the wire may pass, and
gearing for rotating them in opposite direc-
tions at a speed so proportioned to the pitch
of their grooves and the size of wire to be

wound as to guide the wire onto the spool in |
layers, the wire being guided to the right or |

left aceording as itis brought into the groove
of one or other of the spindles.

3. The combination of aspindle for revoly-
ing the magnet or spool, two parallel rotative

‘guide-spindles having spirally-grooved por-

tions between which the wire may pass, and

R

gearing for rotating them in opposite direc-

| tions, with their reciprocally-approaching sur-

faces moving in the same direction as the

| wire and at a surface-speed approximating

| the speed of the wire. - .
4. The combination of a spindle for revolv-
ing the magnet or spool, two spirally-grooved

| bass, geared together to revolve in’ opposite
directions, and gearing interposed between
one of said spindles and the spool-carrying
spindle for driving it therefrom. o

5. The combination of aspindle for revolv-

ing the magnet or spool, a bearing-frame, a
| ing in said frame, gearino fordriving it from
tom J o O &
the spool-carrying spindle, a second spirally-
grooved guide-spindle arranged parallel with
t the first and consisting of. a tubular sleeve
turning on a stud fixed in said bearing-frame,
and intermeshing pinions on the guide-spin-
| dle, whereby the second spindleis driven from
the first. | | |

' ing the magnet or spool, a driving-wheel
geared thereto, a driving-shaft movable lon-
gitudinally, a clutch for coupling said shaft

driven from the shaft, a clutching-lever en-
gaging the shaft for moving it longitudinally
to engage or disengage the clutch, and a

l spring for normally disengaging the clutch.

witnesses.

-_ JAMES J. WOOD.
Witnesses: - T o
GEORGE H. FRASER,

ARTHUR C. FRASER.
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6. The combination of a spindle for revolv-
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| guide-spindles between which the wire may

spirally-grooved guide-spindie having a bear-
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to said driving-wheel that the latter may be

In witness whereof I have hereunto signed -
Iy name in the presence of two subsecribing
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