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{o all whom it may concern:

Be it known that I, CuaArRLEs P. STEIN-
METZ, a citizen of the United States, residing

at Schenectady, in the county of Schenectady
and State of New York, have invented cer-

- tamn new and useful Improvements in Dyna-~
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“tor type it has been proposed heretofore to
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mo-Electric Machines, of which the following
1S a spectfication. _
- My invention relates to dynamo-electric
machines of the commutator type, more par-
ticularly to alternating - current machines:
and 1ts object is to provide a novel arrange-
ment of high - resistance commutator - leads

which is exceedingly compact, durable, and

.

accessible for repairs. |
In alternating-machines of the commuta-

insert high resistances in the connections be-
tween the commutator-segments and the ar-
mature-winding for the purpose of limiting
the current flowing in an armature-coil when
short-circuited by a brush.. -
My invention relates to machines employ-
Ing commutator-leads of this type.
_In one aspect my invention consists in pro-

viding the armature-body with a second set

of slots more remote from the periphery than
the slots carrying the main armature-conduc-
tors and 1n placing the high-resistance leads
In these inner slots. With this arrangement

the heat produced in the leads is conducted |

away by the armature-core without injury to

- the main armature-conductors.

In another aspect my invention consists
in employing bifilar resistances extending
through and supported in the armature-body.

- This gives an exceedingly compact arrange-
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ment and atfords firm support for the leads

and protects them from external injury. By
making the resistances bifilar or double in-
duced .electromotive forces in the leads are

~avoided. Since while the motor is running

each lead

18 In circuit only momentarily, the

~leads may be made of very high resistance

45

compared to the resistances of the armature-
conductors, especially if the leads are so ar-
ranged that the heat produced in them is

- rapidly conduceted away; but if the motor

5o

tails to start when current is supplied to it

the leads connectéd to the segments which

are under the brushes are maintained contin-

- uously in circuit and under such conditions

e ,.l'r..

- the commutator.
higher resistance per unit of length than the

are liable to be burned out. Consequently
1t 1s important that the leads should be so ar-

ranged that they may be readily accessible

for repairs. _
My invention, more specifically considered,
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consists in arranging the leads in holes in the

armature-body indapendent of the slots con-
taining the armature-conductors and in con-
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necting the leads to the armature-coils at the

end away from the commutator, so that they
are readily accessible for repairs. Another

feature of my invention consists in arranging

the leads with greater cross-section at the
portions where they extend beyond the end

of the armature-body for connection to the

armature - conductors, since. the radiation
from these parts is less effective in carrying
away. the heat than the conduction from the
portions of the lead within the armature-
body. * .
My invention will best be understood by
reference to the accompanying drawings, in
which— -

Kigure 1 shows a diagrammatic develop-
ment of an armature-winding provided with
commutator and commutator-leads arranged
and connected in accordance with my inven-
tion. Kig.2is a detail in cross-section, show-
ing' the arrangement of armature-coils and
commutator - leads in the armature - body.
Fig. 3 shows a side view, partly in cross-sec-

tica, of an armature arranged in accordance

with my invention; and Fig. 4 is an enlarged
detail view showing the bifilar leads in cross-
section. - ' - _

In the drawings, A represents the arma-
ture, provided with a commutator C and the
armature-coils ¢. The commutator is not
connected to the armature-coils in the usual
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manner—that is, by leads directly connecting

each commutator-segment with the adjacent
end of an armature-coil—but instead each
segment 1s connected to a lead ¢, which ex-
tends through the bottom of the coil-slots to
the otherend of the armature and is there con-
nected to one end of a terminal of a bifilar re-
sistance 7, the other end of which is connected
to the armature-coil at the end away from
The leads ¢ may

armature-conductors, . sir.ce each lead is in

| circult only & fraction of the time, and conse-

03

ICO

be of




10

£5

20

quently these leads are represented as of

smaller cross-section than the conductors a,

but these leads are preferably of lower resist-

ance per unit of length than the bifilar resist-

‘ances 7, so that if the motor should refuse to

start when the current is turned on the re-
sistances r» would be burned out rather than
the leads ¢. The resistances r are shown of
large cross-section compared to the leads ¢,
since these resistances are preferably made of

high-resistance material, such as copper- |

nickel. The resistances r are supported 1n
the armature-body independent of the coil-
slot. (Clearly shownin Figs.2 and 3.) With
this arrangement the heat produced 1n the

‘resistances is efficiently conducted away by

the metal of the armature-body and can pro-
duce no injury to the insulation of the arma-
ture-conductors, as would be the case 1t the
resistances were placed in the same slots with
the armature-coils. As clearly appears from
Hig. 3, 1t would be impossible to get at the re-
sistanou strips 7 at the commutator end with-
out brdalking several of the commutator con-
nections and removing some of the end con-

ndetions of the armature-coils.. On the other

hand, at the other end of the armature there
are no obstructions in the way and the con-

nections between those resistances and the

30

35

_colls @ and leads ¢ may be readily made. Fur-
thermore, since the resistances are supported |

entirely independently of the armature-coils
and coil-slots their withdrawal for renewal
does not disturb the armature-winding.

~ As shown in Fig. 3, the resistances r are
formed with a larger cross-section at the por-
tions which extend beyond the armature,

~ since the heat is led away by radiation less ef-
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fectively from these portions than by conduc- |

tion from the

portions within the armature-
body. “

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

1. In a dynamo-electric machine, a slotted
armature, a winding in the slots, a commuta-
tor, and bifilar resistances supported in holes
in the armature - body independent of said
slots and inserted in the connections between
sald windings and the commutator-segments.

2. In a dynamo-electric machine, an arma-

ture provided with peripheral slots and holes |

below and independent of said slots, a wind-

“1ng in'said slots, a commutator, and bifilar re-

sistances supported in said holes and con-
nected to said winding and to said commuta-

~ tor. | |

'--Iﬁo

3. Ina _dynan}o-'-etlectrici machine, an arma-
ture provided with peripheral slots and holes

‘below and independent of said slots, coils in
sald slots, a commutator, bifilar resistances

~supported in said holes and having their ter-

- the commutator, a connection from one ter-

minal of each resistance to the adjacent end

‘minals at the end of the armature away from |

‘tor-segment. -

| tor-segment.
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the other terminal of each resistance extend-
ing across the armature-body to a commuta-

4. In a dynamo-electric machine, an arma-
ture provided with peripheral slots and holes

“below and independent of said slots, coils in

said slots, a commutator, bifilar resistances
supported in said holes and having their ter-

minals at the end of the armature away irom

the commutator, & connection from one ter-
minal of each resistance to the adjacent end
of an armature-coil, and a connection from
the other terminal of each resistance extenc-
ing through one of said slots to a commuta-

5. In a dynamo-electric machine, an arma-

ture provided with peripheral slots and holes

| of an armature-coil, and a ¢onnéction from 63
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below and independent of said slots, arma- -

ture-coils in sald slots, a commutator, leads
of higher resistance per unit of length than

.said coils connected to said commutator and

extending through said slots across the arma-
ture, and bifilar resistances of higher resist-

ance per unit of length than said leads sup-

ported in said holes and having their termi-

nals conneeted to said coils and to said leads

at the end of the armature away from the
commutator.

6. In a dynamo-electric machine, a slotted
armature, a winding in-the slots, a commuta-
tor, and high-resistance leads supported in
the armature - body independently of said
slots and mserted in the connections between

said windings and the commutator-segments,

the portions of said leads extending beyond
the armature - body being of greater cross-
section than the portions within said body.

7. In a dynamo-electric machine, an arma-

‘ture provided with peripheral slots and holes

below and independent of said slots, a wind-
ing in said slots, a commutator, and bifilar
resistances supported in said holes connected
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to said winding and to said cominutator, the

portions of said leads extending outside of

said holes being of lower resistance per unit

| of length than the portions contained within

said holes. I
8. A core of an electrical machine having

one set of slots adjacent to its surface and an-

other set of slots more remote from such sur-
face, main conductors located in the outer

“slots, and high-resistance conductors located
1n the inner slots. | | |

9. In an electrical machine, a core having
two concentric sets of slots. and two sets of
conductors located in-said slots and connect-
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ed together, the inner set being of higher re-

sistance than the outer set. -

10. In an electrical machine, a cylindrical, -

“magnetizable core having a set of slots adja-

125

cent to its periphery and a second set of slots -

comparatively. remote from its periphery, of

relatively low resistance and high resistance



11, In an electrica]

having & cylindrica] magnetizable core pro-
set ot slots adja-~ |
y & circumferential set
outer set and the inney
relatively low resistance

and I

5 vided with g
- cént to 1ts outer surface
- of slots between sgid
surface of the core,
~conductors located

11

circumferential

resistance conductors

machine,

sald outer slots

of coils, and a serjes
the outer slotg

hand this 26th

| l-machine core
centric sets of slots, those of one set being ad-
jacent to the surface, and of the

15, Anelectrical-machine core having con-

centric sets of slots, in combination with two
' of different resistance lo-
- of the respective sats and
connected together, the slotg of each set be-
ing adapted, in’ number, form and dimer.
S10n8, 10.1ts conductors. o

In witness whereof T have hereunto set, my
day of J anuary, 1905.

CHARLES P. STEINMET?Z,

Witnesses: _
BENTAMIN B. Hury,
HELEN Orrorp.

havingcon-
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