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To all whom it may CORCEri.

Be it known that I, EDWARD L. AIKEN, a
citizen of the United States, residing at Schen-
ectady, in the county of Schenectady and
State of New York, have invented certain
new and useful Improvements in Methods of

Forming Coils for Electrical Apparatus, of

which the following is a specification.
My present invention relates to a novel
form of coil for magnetic pole-pieces and fo
the method of manufacturing the same.
As is well known, the preferred and usual

‘method of providing magnetic pole-pieces

with the required ampere-turns has been
heretofore to wind the cores of such pole-
pieces with a large number of convolutions
of round wire covered with fibrous insula-
tion and excite said pole-pieces by a relatively
small electriec current. The space occupied
by the fibrous insulation and the space left

T
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unoccupied between individual convolutions

is 80 considerable as to render the pole-pieces

~ verybulky,and, moreover,prevents the radia-
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35 bendingarelatively wide and thinstrip of con-
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g0 3 3. Fig. 4 is a plan, partly in section, of {

winding thereon.

$ion of heat from the cores.

The object of my invention is to provide

such pole-pieces with conducting-coils, 1n

which flat non-fibrousinsulation,suchas mica,
is nused between the contiguous sides of the
convolutions, and wherein the metal of such
conductors extends uninterrupted from the
cores to the outside of the coils, whereby a
metallic conduction of the heat from the cores
ig provided. |

My invention consists in a coil made by

ducting material edgewise into a helix with-
out reduction of cross-sectional area and 1in
the method of making said eoils.
The particular means which I employ for
carrying out the method in the manutacture
of my improved coils is illustrated in the ac-
companying drawings, and in which—
Figure 1 represents an engine-lathe of ordi-
nary construction with a coil in
Fig. 2 is a side elevation,
partly insection, of a part of the device shown
in Fig. 1, here drawn upon an enlarged scale.
Fig. 3 is an end elevation, partly in section,
of the parts shown in Fig. 2, taken on the line

process of

arrangement shown in Figs. 2 and 3 for con-

fining the strip while it is being wound. Fig.
5 is a plan of a part of the mandrel, with a
coil partly wound thereon. Kig. 6 1s a sec-
tion of two tarns of the coil, drawn upon an

leaving the mandrel. Fig. 7 is a perspective
of the coil, partly broken away, as it is taken
from the mandrel. - Fig. 8 is a plan, partly
broken away, of the die in which the coil 1s
pressed into shape.
tion of the parts shown in Fig. 8. Fig. 10 is
a perspective of the end plate shaped to fit
the c¢oil, so that the latter will not be distort-
ed in the press. Fig. 11 is a perspective of
the completed coil. Fig.11* is a section of &

single turn of the conductor at the point
Fig. 11° is a similar

marked 11 in Fig. 11.
section at the point marked 12.

In Fig. 1, A is the bed of a lathe, boring-mill,

or other rotating mechanical structure. Of
course any one of these devices may be used,

as convenience may dietate, the essential

feature being that it shall have sufiicient
power to turn the mandrel against the ten-
sion of the conductor being wound. b.isthe

usual slide-rest, which may be fed by hand,

if desired, but is ordinarily pushed along the

slideways by the pressure of the work against

the gnide carried by the slide-rest. Cis the

mandrel, the construction of which will be

best understood from Fig. 2. The other parts
of the lathe are not referred to specifically by

lettor, inasmuch as their construction is well

known and readily apparent. I is the con-
duetor, which is to be wound from the reel E'.

As shown in Fieg. 2, C is 2 mandrel whieh
rotates between the centers X X by any suit-
able means, such as the pins F ¥, connected

with the face-plate of the lathe.. Asshown
in Fig. 5, the face of the enlarged shoulder

of the mandrel C is shaped as a helicoid. In

| this ficure also is shown a slot C’ in the

55
enlarged scale and showing the coil just atter - .
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Fig. 9 is an end eleva-
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shoulder, into which the bent end E° of the

strip E is inserted to secure that end to the
mandrel. . |
InFigs. 2and 4, Disa non-rotatablering se-
cured to move with the slide-rest B, having
a working fit with the mandrel Cand adapted
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he | to slide longitudinally thereof, whereby said 100 '
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ring occupies positions successively farther
removed from the shoulder of the mandrel C,
so that the increasing coil of the strip E on
the mandrel C is clamped between the shoul-
der of the mandrel and the ring D to assist
in preventing buckling of the strip.
ring D is secured to the slide-rest B in the

following manner: As shown in Fig. 2, the

base-block B* is carried by the slide - rest,

which block extends at a tangent to the sur- |

face of the mandre!l C and forms a joint with
the ring D by the ring being cut away for a
portion of its width along the line of a chord
tangent to the inner circumference of the
ring, thus forming a flat surface which rests
on the block B’. The entire width of the ring
D 1s ' not, however, cut away in this manner,
but only as far as the right-hand edge of the
block B% as shown by the inner dotted line
in Fig. 4, thusleaving a depending are or lip

D', Fig. 2, which extends along the side of
‘the block B

The ring D is secured to the
block B* by bolts D? Figs. 2 and 4, which
pass through the lip D’ into the part B-
Other bolts (not shown) may pass up through
the block B* and into thering D at the lower
flat cut-away surface thereof. The ring D
1s formed with a helicoidal face opposing the
similarly-shaped face of the shoulder of the
mandrel C, and the strip E passes between
these two surfaces and is wound on the man-
drel. The block B* and the ring D are cut
away, as shown in Figs. 2 and 4, to provide
a space for the block B’, which is adjusted
by means of a serew B?, passing throngh the
lip D’ of the ring, to force a rod or roller b,
which acts as an antifriction device, against
the strip E, which passes between the roller
b.and a guide B8, bolted to the block B4 The
strip-coil on the mandrel presses against the
guide B° and is securely held from buckling
between the end of the wound coil and said
galde B°. The rod or roller b or its equiva-
lent is a very important feature of the ma-
cnine, as without some such means it would
be practically impossible to initiallv bend a
strip so thin without buckling or crimping,
the thickness of said strip being only 4 sixth
or less of the width.

Referring to Figs. 3 and 4, the operation
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may be described as follows: Thestrip E en- I

ters from the right between the ring D and
the guide B°® and passes beneath innermost
projection of the helicoidal surface of the
ring, which overhangs the strip and the guide
B%, as shown in Fig. 4.

the form of a helix surrounding the mandrel
C. The slide-rest B, which carries the part
B* and the ring D, is free to slide parallel to

744,018

shown in Fig. 6, each layer being marked ES.
"The inner edge ¢’ is shown thicker than the
outer edge ¢, and between each layer of the
coil on the outer edge is placed a strip g,
which may be of any desired material, but
usually is of thick paper, the same being re-
moved before the final insulation &° is in-
serted. This is doneto keepthe several con-
volutions of theécoil-in position and in-ap-
proximately cylindrical shape for the press.

In Figs. 8 and 9, H H' are the sides of the
form or die in which the coil is pressed into
1t8 final shape. The dotted circle E3 repre-
sents the cylindrical coil as it is when first
put in the press. A bloek H? just fits at its
endsthe inner periphery of the uncompressed
coll, and outer blocks / % at each end have
faces curved to fit the final shape of the ends
of the coil. |

As it is manifest that the coil as shown in

Fig. 7 will have each end projecting bevond

‘the helix by an amount equal to the thick-

ness of the strip, so that if it were pressed
firmly together in this shape the ends would
be distorted, I prepare rings K, such as are
shown in Fig. 10, the inner surface of each
of which is turned to a helix having a shoul-
der K', against which the end of the coil rests.
When one of these is placed upon each end
of the coil, the whole becomes a cylinder
with plane ends, and in this shape it is in-
serted 1n the press. New rings are of course
necessary for each coil, as it is manifest that
at each operation they are distorted to the
shape of the coil as it leaves the die. After
the parts of the die are secured in place by
the bolts I I pressure is applied to the sides
of the coil in any convenient manner, and it
1s brought totheshapeshownin Fig. 11. The
ends of the coil are left, as will be apparent
from Fig. 8, free to move out from the block
H* until they bear against the curved blocks
h I, and as the sides E* of the coil (see Fig.
11) are brought from the shape shown in
Fig. 7 the thickened inner edge stretches un-
til the strip at this part of the coil becomes
of substantially the same thickness through-
out, as shown in Fig, 11°, while as the ends
bearing againstthe blocks/ harenotstretched
so0 much they retain to a great extent the
trapezoidal cross-section shown in Fig. 112
After the coil is removed from the press the
paper spacing-strips are removed from be-
tween the convolutions and permanentinsu-
lation e® inserted. This insulation may be of

The strip then passes | any of the well-khown materials adapted for
in contact with the roiler and is forced by | that purpose,

the helicoidal surface of the ring to assume fiber, and the

such as mica, rubber prepared

like. S

- What I claim as new, and desire to secure

by Letters Patent of the United States, is—
1. The method which consists in winding a

the axis of the mandrel C under the pressure I strip of uniform thin cross-section into a cy-

of the strip K as it is being coiled.
Fig. 7 shows the coil when it is removed
from the mandrel. At this time it is e¢ylin-

drical, and the section of the layers is as

lindrieal helical coil wherein the surfaces of
the strip are substantially perpendicular to
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the axis of the coil, and the inner edge of the

strip 1s thicker than the outer edge, and then
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compressing the sides of the coil so that it | the axis of the coil and thereafter shaping

assnmes an oblong shape with curved ends, | said helical coil into the desired contour. 10
wherein the inner edges of the coil have been In witness whereof I have hereunto set my
stretched. hand this 3d day of December, 1898.

9 The method which consists in windinga | -
strip of relatively wide and thin cross-section Witnesses:
into a helical coil wherein the flat surfaces of 'B. B. HULL,
the strip are substantially perpendicular to| A. D. LUNT.

EDWARD L. AIKEN.
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