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To all whom ¢ may concerw: | | plying such coils to the core of a bipolar 5o
Be it known that I, HERBERT A. BALCOME, | drum - armature difficulty has been expe-
a citizen of the United States, residing at | rienced in securing a symmetrical and com-
Jamaica Plain, in the county of Suffolk and | pact arrangement of the end portions of the
5 State of Massachusetts, have invented cer- | coils; and the object of the present inven-
tain new and useful Improvements in Drum- | tion is to provide a drum-armature with an 53
Armatures; and I do hereby declare the fol- | improved winding made up of such coils in
lowing to be a full, clear, and exact descrip- | which the end portions of the coils are sym-
tion of the mvenmon such as will enable metrically and compactly arranged at the

to others skilled in the art to which it apper- | ends of the armature-core.
tains to make and use the same. With this object in view my invention con- 6o

The present invention relates to dram-ar- | sists of a drum-armature having a Wllldllil”‘
matures of dynamo-electric machines, and | made up of a series of colls of equal lenfrth
more particularly to an improved winding for | which before being applied to the a,rmature-

15 such armatures. core are soft or flexible, said coils being

Multipolar drum-armatures are now usu- | stretched over the armature-corein the same 65
ally provided with a winding consisting of a direction, and the end portions of each coil
series of coils which are sen&rately wound | passing over a number of coils and nunder an
and insulated before being placed upon the | equal number of coils and being stretched

20 armature - core, and bipola,r armatures are | taut to lie snugly against the ends of the ar-
also sometimes provided with such a wind- | mature-core and underlying coils. 70
ing. These windings have either consisted My invention is intended, primarily, as an |
of rigid or, as more usually termed in the | improvement in bipolar armatures and is of
art, ““hard” coils of a shape which adapts | especial value when embodied in an arma-

z5 them tobe placed on the armature-core, with | ture of this type; but it is to be understood
substantially no change in their shape, or | that, broadly considered, it is not limited 75
have consisted of soft or flexible coils, which | thereto, but may be embodied in armatures
are placed on the armature-core and bentinto | of themultipolartype without departing from
position. the spirit thereof.

30 'T'o produce coils of a shape which a,dapts In carrying out my inventior the coils may
them to be placed in position on the arma- | be arranged in a single layer or in a number &o
ture-core, forms of the shape which the coils | of layers; but preferably they are arranged
are to assume must be employed, and the | in two layers, with the opposite sides of each
coils must be carefully wound on these forms. | coil located in different layers, the advan-

35 The provision of such forms and the time re- | tages of such an arrangement being well un-
quired in winding the coils thereon adds ma- | derstood by those skilled in the art. 85
terially to the cost of manufacture. More- A preferred form of my invention is 1llus-
over, such coils are necessarily hard or rigid | trated in the accompanying drawings, Iin
and Ureat difficuity is experienced in apply- which—

40 Ing them to the armature - core, especially Figure 1 is a view in end elevation of an

| When the armature is of the bipolar type. | armature embodying the same, the armature- go
It is therefore desirable to use soft or flexi- | shaft being shown 1n section. Fig. 2 1s a
ble coils, as such coils can be readily manip- | view 1n side elevation of the armature'bet‘ore
ulated, and as they need not be of any par- { the commutator is added, illustrating the ar-

45 ticular shape before being applied to the ar- | rangement of the end portions of the coils at
mature-core they can be qmckly and cheaply | the ends of the armature-core. Iigs. 3 and g5
produced. -- 4 are views 1illustrating somewhat diagram-

In applying soft or flexible coils to the core | matically two steps in the process of apply-

of a drum-armature and particularly in ap- | ing the coils, and Ifig. 5 is a view of one of
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the coils as it appears before being applied | under the end portions of those colls having

to the armature-core.

The armature illustrated in Figs. 1 and 2
is of the bipolar type and comprises a slotted
armature-core 1 of well-known or suitable
construction secured to an armature-shaft 2.
The armature-core is provided with twenty
slots, and the winding consists of a series of
coils, twenty in number. One side of each of
these coils lies in the bottom of a slot and the
other side lies in the upper portion of the slot
diametrically opposite, the coils being ar-
ranged on the core in two layers, with the op-
posite sides of each coil located in different
layers. One of the coils is indicated at 3 in
Fig. 5 as it appears before being applied to
the armature-core. As shown in this figure,
the coil is substantially rectangular in shape;
but it may be circular or any other shape de-
sired. The coils are soft or flexible—that is,
they are not rigid—and can be stretched over
the armature-core and caused to assume the
positions indicated in Figs. 1 and 2.

The manner in which the coils are applied
to the armature-core will be apparent from
an inspection of Figs. 3 and 4. Asindicated
in these figures, one side of each coil is placed
in the bottom of a slot, and then the colls are
stretched over the core as far as possible and
the other sides of the coils inserted in the
slots. The coils are all of equal length, and
the length of the coils is so proportioned to
the size of the armature-core that when the
coils are in their final position the end por-
tions of each coil are stretched taut to lie
snugly against the ends of the core and un-
derlying coils, all or substantially all of the

slack being taken up. In a bipolar arma-

ture provided with the number of slots sanc-
tioned by good practice I have found it diffi-
cult, if not impossible, to stretch the coils
over the armature-core directly 1irom the po-
sition indicated in Fig. 3 to that which they
finally assume. The coils are accordingly
first stretched over the core as far as possible
and the upper sides of the coils inserted In
the slots, the appearance of the armature at
this stage being indicated in Fig. 4. The
upper side of one of the coilsis then removed
from its slot, and the upper side of the next
preceding coil is moved forward to take its
place. The upper sides of the other coils are
advanced a slot in a similarmanner, and the
operation is repeated until the opposite sides
of each coil are located in diametrically oppo-
site slots.

It will' be noted that all of the coils are
stretched over the armature-core in the same
direction and that the end portions of each
coil pass over a number of coils and under
an equal number of coils. Thus counting in
the direction in which the coils are stretched
around the armature-core the end portions
of each coil pass over the end portions of
those coils having one side located in the
bottom of the slots intervening between the

F

one side located in the upper portion of the
intervening slots.

By applying the coils in the manner above
indicated the end portions of the coils are
caused to arrange themselves in a compact
and symmetrical manner on the ends of the

armature-core and around the armature-shaft.
In the armature illustrated in Figs. 1 and 2
it will be seen that the end portions of none
of the coils extend beyond the ends of the
armature a distance greater than four times
the thickness of a coil, the end portions of
the coils lying snugly against the ends of
she armature-core and against underlying
coils and near the armature-shaft being ar-
ranged in four layers. At each end of the
armature alternate coils have thelr end por-
tions lying in the outer layer and passing
close to the armature-shaft, and those coils
which at one end of the armature have their
end portions located in the outer layer at the
other end of the armature have their end por-
tions located in an inner layer, as is clearly
indicated in Fig. 2. The end portions of the
coils are thus arranged as compactly as pos-
sible, there being practically no slack insuch
portions. Theend portions of the coils, there-
fore, by their mutual binding action tend to
hold the coils securely in position on the ar-
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mature-core and at the same time o not pro-
ject a sufficient distance beyond the ends of

the armature-core to necessitate the use of an
objectionably long armature-shait.

After the coils have been placed in position
on the armature-core they may be perma-
nently bound down and held in position by
means of bands 4 and 5 in the usual manner.

Each of the coils which I have illustrated
in the drawings is composed of a number of
turns of two wires lying side by side, so that,
in effect, each coil is made up of two colls.
The ends of these wires are connected to dif-
ferent commutator-segments, the number of
commutator-segments being twice the num-
ber of slots.

While I prefer to form the coils of two
wires, as thereby the number of slots in the
armature-core can be decreased, it 1s to be
understood that the coils may be formed of a
single wire, if desired, and that my invention
is in no wise limited to any particular kind of
coil. It is also to be understood that while I
have illustrated my invention as embodied
in a bipolar armature provided with a dou-
ble-layer winding -as to its broader features
it is not limited thereto, but may be embodied
in multipolar armatures orin armatures pro-
vided with a single-layer winding.

In embodying my invention in an armature
provided with a single-layer winding the
coils will be applied to the armature-core in
the manner above indicated, with the excep-
tion that the coils will be equal in numdber to
half the number of slots and at the beginning
of the operation of applying the coils the coils

slots occupied by the sides of such coil and | will be placed in every other slot. 1t will be
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evident from an inspection of Fig. 1 that the
coils of the armature illustrated could read-

ily be applied in a single layer if the arma-

ture-core were provided with twice the num-
ber of slots.

So faras 1 am adwsed as 10 the state of the
art I am the first to provide an armature-
winding comprising a series of coils of equal
length stretched over the armature-core in
the same direction and having their end por-
tions symmetrically arranged around the ar-
mature-shaft and lyving snugly against the
ends of the armature-core and against each
other, so as to produce a mechanically-bal-
anced and comparatively short armature.

I am aware that armature-windings consist-

ing of a series of soft or flexible coils have

heretofore been provided; but in such wind-
ings the coils either do not extend around
the armature in the same direction and their
end portions are not symmetrically arranged
around the armature-shaft or the end portions
of the coils do not fit snugly against the ends
of the armature-core and against each other,
but are loosely arranged, so as to exert no
mutual binding action upon each other to hold
the coils in position upon the armature-core,

. and extend to such a distance beyond the
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ends of the armature-core as to necessitate
the use of an objectionably long armature-
shaft. |

Having thus described my mventmn 1
claim as new and desire to secure by Letters
Patent of the United States—

1. A drum-armature having, in combina-
tion, a core and a winding consisting of a se-
ries of soft or flexible coils of equal length
stretched over the core in the same direction,
the ends of each coil passing over a number
of coils and under an equal number of coils
and being stretched taut to lie snugly against
the core and underlying coils, substantially
as described. | |

2. A drum-armature, having, in combina-
tion, a core and a double-layer winding con-
sisting of a series of soft or flexible coils of
equal length stretched over the core in the
same direction, the two sides of each coil be-
ing located in different layers, and the ends
of each coil passing over a number of coils
and under an equal number of coils and be-
ing stretehed taut to lie snugly against the
core and underlying coils, substantially as

described.
3. A Dbipolar drum-armature, having, in

combination, a core and a winding consisting |

of a series of soft or flexible coils of equal
length stretched over the core in the same di-

rection, the opposite sides of eacn coil being

located on substantially diametrically oppo-
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site portions of the core, and the ends of each

coil passing over a number of coils and under
an equal number of coils and being stretehed
tant to liesnugly against the core and under-
lying coils, substantially as described.

4. A bipolar drum-armature, having, in
combination, a core and a double-layer windc-
ing consisting of a series of soft or flexible
coils of equal length stretched over the core
in the same dlreemon the opposite sides of
each coil being located in different layers and
on substantmlly diametrically opposite por-
tions of the core and the ends of each coil

| passing over a number of coils and under an

equal number of coils and being stretched
taut to lie snugly against the core ‘and under-
lying coils, substantially as described.

5. A drum-armature, having, in combina-
tion, a core and a winding consisting of a se-
ries of soft or flexible coils of equal length
stretched over the core in the same direction,
the ends of each coil passing over a number
of coils and under an equal number of coils,
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and being stretched taut to lie snugly aﬂ‘&mst -

the core and underlying coils, and the.ends
of alternate coils lying in an outer layer and

passing close to the armature-shait at one

end of the armature and lying in an inner
layer at the other end of the armature, sub-
stantially as described.

6. A bipolar drum-armature, having, in
combination, a core and a double-layer wind-
ing consisting of a series of soft or flexible

go

coils of equal length streteched over the core

in the same direction, the opposite sides of
each coil being located 1n different layers and

on substantially diametrically opposite por-

tions of the core, the ends of each coil pass-
ing overanumber of coils, and under an equal
number of colls and bemﬂ' stretched taut to
lie snugly against the core and underlymﬂ'
coils, and the ends of alternate coils lylng in
an outer layer and passing close to the arm&-’
ture-shaftatoneend of thearmatureandlying
in an inner layer at the other end of the ar-
mature, substantially as described.
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In testimony whereof I affix my signature

in presence of two witnesses.
"HERBERT A. BALCOME.
Witnesses:
FrRED O. F1sH,
HORACE VAN EVEREN.
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