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. MASSACHUSETTS, ASSI
A CORPORATION OF NEW YORK.

ASSIGNOL TO GENERAL

METHOD OF FORMING COiLS,

SPROIFICATION forming part of Letters Patent No. 733,224, dated July 7, 1808,
" Application filed June 21, 1801, Serial No, 65,430, (No model.)

To all whomy it il concersy:

e _:.t knownthat I, JULITS W. LUNDSKOG, a
izen-of the Unibed f:ataf“eq residing at Lynn,
mtn 3?0 £ Hssex, Siate of Massachusetts, have
£n t >l esrtain new and useful Improve
n Hethods of Forming Cotls, of whi (,h
OWINg 18 & Spr—*mmﬁ tion.

et 111“Jﬂl_”£fld31 relates 16 the manu-
slectrieal apparatus, and
a1ii (3111@11 3 to coils intended for arma-

ig eustornary 1o make coils for electrical
aratus with stri ips. of insulating material
Jeeq the several lavers or convolutions
or the purpose of increasing the Insulation.
hfr”e f31 2COVel ﬂﬂ that by m*opﬂﬂv treating
he niese or piec
Ay ers 01‘ et}qua fions thiey will not only in-
crease the insulation, but will act as a binder
CLOTS teget#-&.
intheaceompanying g wings, which illus-
wa‘m an crubodiment of my invention, Higure
plan view of an armature-coil. ]T]fr 218
‘mecuw view of a portion thereoi. T‘w
perspective view of a portion of a coﬂ
on enl arged seale. Hig. 4:15&01'0:,&~&eehm1
¢oil, showing the 11‘*311“413:115-%1113 be-
the wires disposed at right angles to
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view of the eoil shown in ¥ig. 1, and ¥Fig.
. eross-gection of the & DIOSY ::i:;ae?ffi. in torm-
ing bhe coll. -
.1 I have shown what is kKnown as a
“vhree-turn - ¢oil, which eoil may be wound
it any guitable manner. Inmy pending ap-
2AY 101’3._, bearing Serial No. fmjé_w ,filed June
..31} 1501, I have shown and described a form
Finding colls of this charact er; bub sinece
‘ha marticular means employed in winding
foria no patt of the present invention 1o b
ther reference will be made therets. Broadly
speaking, the coil on TFig. 1 can be wound in
LWO ﬁ.iﬁ"*i‘{,ﬂt &afa%-—mﬁmt by winding a plu-
01 :-;e’)m'a,te eolls, edeh coil havmw the
lisite number of tur ns,and aflerward unit-

Pt
Fn‘.

-vb.

’mﬂ' Lffam second, by ireating the wires of

whichthe coil is composed as a single wire and
winding them all at.once.

1 of insulation between the |

shown in ¥ig. 3. ¥ig.51s a Left hand
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After the coil has been given the proper
shape, which may or may not be the same as
that illustrated in i¥ig. 1, strips B, preferably
of some tough insulation,areinserted between
the sevemﬂ cony o}utmns These strips are
madé of insulating material, such as paper
or fiber, and are covered with an insulating
mmpomﬂ that is sufficient in guantity When
melted or softened to impregnate the insu-
lating-covers C on the conductors 3. The

strips I3 are separately prepared and the in-

sulating compound is permitted to harden

| thereon before being placed between the con-

ductors. I have found that shellac or var-
nish will work very s
the strips; but I do not desire to be unde‘r-
stood as llmltlnﬂ' my invention to these ma-
terials, since I may employ any insulating
compound that will soften or melt under a

iefinite increase in temperature and when
allowed {o coel or harden will act a8 a binder
for the various turns or convolutions. The
side portiong ¥ are separated ﬂ:,lifr'htly to per-
mit% the insertion of the strips I3, and as the
coil at this stage in its manufacture 1s some-
what loosely put together the insertion is a
simmple matier U“uhmrﬂy the strips are
placed only between vhose conductors form-
ing the side portions X of the coils; but, if
{16‘311”6(1 they can be extended inte the end
nordmm, 28 indicated in ¥ig. 2.

In Iig. 3 1 have shown what is termed 2
““thiee-coil four-turn” winding, and in this
case Lv’f} insulating - strips 13 are mowded
which extend vertically. "

in Fig. 4 T have shown my improvementin
emmﬁr*u on with whatis known asa ““four-coil
thiree-torn” wmﬁmﬂ} and three strins of in-
suiating i material ave provide 1, which exiend
b vight angles to s m ins in Mg, 5. The
wC‘%lhiOi Of uhe strins has been changed in or-
der Lo separaie the wires of one coil from the
wires of a second ceil; out, 1t desn*@d:, the in-
sulation can be extended through the wires
in the manner illustrated in fig. 3.
ticular arrangement of the strips as they pass

between the varicus convolutions 18 immate-.

rial 8o leng as the necessary insulation is af-
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“the coil.
otally seccured to a block P, which block is

o
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forded. The arrangementsshown have been 1 ean be applied directly to an armature or to

found to be very desirable, since they impart
rigidity to the coils.

-In Fig. 6.1 have illustrated a press which is
employed in finishing the coils. The press
consists of a base T, having a chamber G
formed therein. The chamber is provided
with an inlet I and an outlet I, through which
steam can be passed for the purpose of heat-
ing the coil, and after the coil has been suffi-
ciently heated the steam can be cut off and

~water admitted to reduce the temperature.

On the upper surface of the base surfaces J
are provided to receive and hold the coils in
place. Sliding blocks W and L are employed
tor compressing the coil while it ishot. The
block K is actuated by a pair of set-serows M,

which are mounted in npwardly - extending

ribs formed integral with the base. The
bloek L is actuated by means of a pair of le-
vers N, that are connected by the pin or rod
O, which is arranged to cause simultaneous
movement of the levers on the same side of
the center bolt. Only one lever is shown in
engagement with the block I, on each side of
the center bolt; butitis tobe understood that
there is a second lever placed directly behind
the first, so as to press on the opposite end of
The upper end of each lever is piv-

mounted on the vertically-extending bolt Q.

The block P is moved downward in a manner

to force the sliding blocks I against the coil

by meansof a nut R and the levers N and is"

moved upward to release the blocks by the
compression-spring 8, situated between it and
the base I'. Both sides of the press are simi-
lar as to construction and operation, so fur-
ther description is unnecessary. |
After the coil has been wound and the strips
of insulation B inserted in place the ¢oil is
placed in the press, the surfaces J being ap-

proximately equal in length to the sides of
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65 the coil removed. The coil as it now stands i

the coil. Afterthe coil has been mounted in
place the blocks K and L are put in position
and the set-screw M and the levers N ad-
vanced until the coil is securely held in place.
After this steam is admitted to the base and
the temperature increased until the insulat-
ing compound on the strips B softens or melts,
after which additional pressure is applied to
the blocks I and L. This causes the insu-
lating compound to be foreed into the fabrie
covering on the conduetors and at the same
time insures the external dimensions of the
sides of the coil being correct. Steam isnow
cut off from the chamber G and in place
thereof water is admitted to reduce the tem-

perature.  “The control is obtained by means
of a suitablevalve. (Notshown.) Afterthe

temperature of the press has been reduced
to a point where the insulating compound
hardens the levers N and sef-screws M are
released, the blocks K and 1. detached, and

t

any other picce of electrical apparatus for
which it 1s intended. When the coil is re-
moved from the press, it is very rigid and
the side portions arve firmly united, so that
the coil may be freely handled even though
15 is composed of a plurality of separate colls
which were originally nested or placed one

within the other.

For certain kinds of work it is desirable to
have additional insulation on the side por-
tions of the coils, as is illustrated in Fig. 3.
Surrounding the conductors is a wrapping T,
of mmsulating material-—such, for example, as
oiled fabric.- In the present instance two
layers are shown; but this may be varied to
meet the conditions for which the coil is in-
tended. The oiled fabric T is preferably se-
cured to the conductors by a more or less
complete coating of varnish or shellac. After

the fabric has been placed in the sides of the

coll the coil is given a covering of tape U,
This taping is preferabliy spirally wound and
extends over the ¢nds, as well as the sides, of
the coil. | |

What I claim as new, and desire to secure
by Letters Patent of the United States, ig—-

1. The method of forming a coil for electric
apparatus,which consistsininserting between
the convolutions of the coil picces of insula-
t1on which soften or melt at a certain increase
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in temperature, then subjecting the coil and -

insulation to the action of heat and while so

‘heated applying pressure, and finally reduc-

ing the temperature. |
2. The method of forming a coil for clectric
apparatus,which consistsin inserting between
the turns of the coil a body of insulating ma-
terial which softens or melts at a definite in-
crease in temperature, then subjecting the
coll and insulating material to the action of
heat and while so heated applying pressure,
and finally reducing the temperature while
the pressure is maintained. o
.. The method of forming a coil foreleetrie
apparatus, which consists in placing between
the conductors a piece of material covered

with an insulating compound which will sof-

tenormeltat a given incerease of temperature,

{ then subjecting the compound to the neces-
sary increased temperature, and afterward

reducing the temperature until the compound
hardens. |

4. The method of forming g coil for electrie
apparatus, which consists in placing hetween
the insulated turns of the conductors a piece
of material having a coating of msulating
compound which softens or melts at o cer-
tain increase in temperature, and is su flicient
in amount to impregnate the insulation on
certain portions of the wires when softened
or melted, then subjecting {he same to the
necessary temperature to soften or melt the
compound, and finally reducing {he {empera-
ture until the compound hardens.
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5. The method of forming a coil for electric | to the coil, and finally reducing the tempera-
apparatus, which consists in placing a piece | ture |

_ ’ 10
of material covered with a compound between In witness whereof 1 have hereunto set my

a(jacent convolutions, which compound is ca- | hand this 18th day of June, 1901.
§ pable of suffening or melting at a certain in- | JULIUS W. LUNDSKOG.
~ erease in temperadiire, then raising the tem- Witnesses:

perature of the compoumd to the necessary DUGALD McK. MCKILLOP,

point and while so heated applyimg pressure | JOHN J. WALKER.
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