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To all whom & may concermn:

Be it known that I, DANIEL J. CHISHOLM,
of the city, county, and State of New York,
have invented a new and Improved Hlectric
Motor, of which the following is a full, clear,
and exact description.

My invention relates to improvements in
that class of electric motors in which arma-
tures are made to revolve in magnetic fields;
and the object of my invention is to produce
a motor having great power in proportion to
the current supplied; and a further object of
my invention isto produceacommutator hav-

‘ing to a certain extent the function of a cut-

out, whereby the current may be alternately

~passed through the different series ot coils on
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connected together as described.

the armature and field-magnets, and by means
of which the motor may be easily reversed,
thus making the motor especially adapted for
use upon street-rallway cars.

To this end my invention consists In cer-
tain features of construction and combina-
tions of parts, which will be hereinafter fully
described, and then pointed out in the claims.
- Referenceistobehad tothe accompanying
drawings, forming a part of this specification,
in which similar figures of reference indicate
corresponding parts in all the views.

Ficure 1 is a side elevation of the motor

O

‘embodying my invention. Fig. 21s a verti-

cal longitudinal section of the same on the

line 22 of Fig. 3, the motor-shaft being broken

away to show the meansof connecting the ar-
mature with the cut-out. Fig. 3 is a vertical
transverse section on the line 3 3 of Fig. 1.
Fig. 4 is an enlarged detail perspective of one
of the holders of the armature-coils. Fig. 5
ig an end view of the motor. Fig.Gisa trans-
verse section through that portion of the com-
mutator having the segmental plates thereon,
showing the connection between the plates
and between the platesand the armature-coils,
and showing also the contaet-brush connect-
ing with the plates; and Fig. 7 is a diagram-
matic view showing the connections between
the commutator and the armature and field-
magnet coils.

The hollow cylindrical frame 10, carrying

thefield-magnets, consists of aseries of spaced

rings 102, held upon opposite supportis 15 and
From the

terminate in circular bands 12, the bands
forming openings for the armature-shaft 16.
The rings 10* are provided with series of ra-
dially-extending arms or pole-pieces 13, the
inner rings having a series on each edge and
the outer rings on the inner edge only. 'I'he
ends of the arms of the adjacent rings are
united by cores 14, carrying coils 14, the arms

and coils thus forming the field - magnets.

The frame 10 is held in position by the sup-
ports 15, and the openings through the circu-
lar bands 12 enable it to be accurately cen-

tered upon the armature-shaft 16, this being

done by inserting circular bushings between
the bands and the shaft, the bushings being
removed when the supports 15 are properly
adjusted and secured. |
- The shaft 16 is mounted in suitable boxes
17 on the supports 18, and the shaft has at
one end a pulley 19, from which power is
taken,and has at the other end a central lon-
gitudinal bore 20, which opens laterally
through the shaft at the bend 20°%, as shown
in Fig. 2, and the bore thus afiords means
for connection between the commutator and
the armature - coils, the wires being passed
through the bore for the purpose. I have
shown the shaft provided with a bore 20, as
it affords a convenient means for connecting
the commutator and armature-coils; but ldo
not claim it as afeature of my invention, and
the said parts may be connected In any other
convenlent manner. |

A series of pulleys 21,21* and 21" are fixed
to the shaft 16, each pulley beilng placed be-
tween the spokes 11 of two adjacent rings 10*
of the frame 10, so that the pulleysalign with

"the coils 14 of the field-magnets. Thepulleys

21 have brass holders 22, fixed to their pe-
riphery, the said holders carrying coils 23,
which align with the field-magnet coils 14,
and the length of which is such that they may

pass between the opposite arms or pole-pieces

13 of the frame 10. EKach holder 22 has a
curved base 22%, which fits nicely upon the
armature-pulleys, and which is perforated to
enable it to be easily bolted thereto, and has
upwardly-curved arms 22" at the ends, which
thus form sockets 22¢ to receive a coil 23, the

arms 22° being perforated, as shown 1n Fig.

4, to afford means of fastening the coilsg in

rings 10* extend inwardly spokes 11, which | place.-
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On the hollow end of the shaft 16 isa com- | when it stops it immediately startsin the op-

mutator 24, the body portion of which con-

sists of a bushing 25, which is preferably

made of seasoned hard wood, but which may
be made of any suitable non-conducting ma-

terial, and the bushing is held in place by a
collar 26, which 1s fixed to the shaft and
which has an annular flange 26*, which over-
laps one end of the bushing. Near the inner
end of the bushing 26 are two series of seg-
mental plates 27 and 28, the series being insu-
lated from each other and the segments com-
posing each series being also insulated from
each other. These segmental plates afford
means of connecting alternately with the se-
ries of armature-coils attached, respectively,
to the pulleys 21,21% and 21", and the number
of segmental platesin a series must therefore
be a multiple of the number of series of arma-
ture-coils,and astherearethree seriesof arma-
ture-coils shown there are twelve of these seg-
mental plates in each series of the commu-
tator. HKvery fourth plate 27 is connected by
a wire 29, so that, as shown in the drawings,

there are three series of connected segmental

plates 27, and one plate of each series is con-
nected with the armature-coils on the pulley
21, 21%, or 21° by a wire 30, the said wires 30
being passed through the bore 20 in the shaft
16 and thence out through the opening 20 to
connect with the armature coils 23, as best
shownin Fig.7. It willthus beseen thatwhen
contact is made with one of the connected se-
ries of plates 27 the circuit will be through the
series of coils on the armature-pulley 21, and
also through field-coils in line with same arma-
ture. When thecontactismade with another
of the segments, it will be through the arma-
ture-coilson the pulley 21* and the correspond-
ing field-magnets, and when contact is made
with one of the other series of segments the cir-
cult will be throughthe coils of the armature-
pulley 21°, and when the contact is made with
thenextsegmentit will bereturnedtothe coils
first mentioned on the pulley 21, so that the
current will be automatically switched and
its full force applied alternately to the differ-
ent series of coils.

The segmental plates 28are insulated from
each other, as described, and each plate is
connected by a wire 31 with a plate 27 in ad-

vance of it, the wires 31 extending diagonally, .

as best shown in Kig. 7,80 that when contact
is made with the plates 28 the circuit is
through one of the plates 28, thence back
through one of the wires 51 to a plate 27, and
thence through a wire 30 to the armature-
coils 23, and 1t will thus be seen that when
contact 1s made with the plates 28 the cur-
rent passes back over -one of the diagonal
wires 31 to the plate 27, which is in connec-
tion with the armature, thus magnetizing the
armature and corresponding field-magnets
for twice the period thatthey are magnetized
when the current passes directly through the
plates 27, and the resistance of the magnet

posite direction.

Contact 1s made with the plates 27 and 23
by means of the brushes 32, which are held
1in the brush-holders 33, the brushes being
heldin a desired position by the thumb-screws
o4, which extend through the brush-holders
and impinge upon the brushes, the brush-
holders 35 being split on one side, as shown
at 59, and the two adjacent parts being con-
nected by a thumb-screw 30, so that by tight-
ening the thumb-serew the brush-holder may
be tightened upon the shaft 37, upon which
1t 1s mounted.

If desired, the brush-holder 33 may be pro-
vided with a brush on the under side, as in-
dlcated by dotted lines in Fig. 6, so that when
the motor 18 reversed the lower brush may
connect with the segmental plates 28, and
there will be no danger of injuring the brush.
The shatt 57 1s held in an arm 38, which ex-

tends laterally from omne of the supports 18,
as shown in Fig. 1.

On the outer end of the bushing 25 are a

series of rings 389, which are insulated from
each other, and there are as many rings as
there are series of coilsinthe field-magnet, and
therefore in the present case there are three.
Contact is made with these rings by means of
the brushes 40, which are held in brush-hold-
ers 41, said brush-holders being mounted on
the shaft 37 and being similar to the brush-
holders 83 already described. The rings 39
are connected with the return-wires 30* of the
armature-coils, which also extend through
the hollow shaft 16, and the brushes 40 are
connected by wires 42 with the field-magnet
colls 14, thus completing the circuit. The
brushes 32 are connected by wires 43 to con-
tact-blocks 44, which are insulated on one of
the supports 18, and pivoted on an arm of the
support adjacent to the blocks is a switch 45,
adapted to be connected with either of said
blocks, said switch connecting with one of
the main wires 46. The field-magnet coils 14
are connected by wires 42* with the main re-
turn-wire 46°,

The operation of the machineis as follows:
When the machine is to be started, the switch
45 1s turned to connect with one of the con-
tact-blocks 44, so that the current will pass
through one of the wires 43 and brushes 59
to the segmental plates 27, and the current
passes through one series of said plates by
means of one ot the wires 30 to the coils 283,
which are arranged on the first armature-pul-
ley 21, the current passing from said coils
through the return-wire 30* to one of the
rings 39, and from. thence through one of the
brushes 40 and wires 42 to the field-magnet
coils 14, and from thence through one of the
wires 42* to the return-wire 46*. When the
circult is closed through one of the series of
segmental plates 27 and through the first se-
ries of armature and field-magnet coils, as
shown, the motor is started, and when the

thus causes the armature to be stopped, and ! brush 82 passes from one of the segmental
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plates 27 to the next the circuit is thereby
closed through the armature-coil on the pul-
ley 21* and through the corresponding field-
magnet coil, and when it passes to the next
segmental plate the circuit is closed through
the armature-coils on the pulley 21° and
through the corresponding field-magnet coils,
and eontact with the next seomenta,l plate
closes the circuit again through the irst-men-
tioned coils, and 1t will thus be seen that the

- eircuit is alternately closed through each se-
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their own diameter from the

ries of armature and field-magnet coils, so
that the whole force of the current i1s con-
stantly utilized to run the motor.

It will be readily seen from the foregoing
description that the armature may be pro-
vided with any desired number of pulleys
and with corresponding series of coils and
that the field-magnet may be increased in the
same ratio, so that a motor of any size may
be nroduced and it will also be seen that by
having the armature-coils carried on the cir-
cumference of the pulleys, as shown, they are
thus placed at a comparatively 10110‘ distance
from the armature-shaft, thereby weatly in-
creasing its power.

The motor may be prm?'lded as deseribed,
with any number of series of armature and.
field-magnet coils, and in carrying out this
idea the segmental plates 27 and 28 should
always be a multiple of the number of series
of coils, and the rings 39 on the cut-out must
correspond in numbertothenumber of serles
of field-magnet coils.

When the motor is to be used for ordinary
purposes, it is only necessary to provide the
commutator with one series of segmental
plates, the series of plates 27 being 11sed as it
is necessary to run the motorin but one dir ecC-
tion; but when the motor 1s to be used for
1'ailway purposes, or where 1t 18 necessary to
reverse it, the commutator is provided with
the segmental plates 23 in order that it may
be qumkly reversed.

In adjusting the machine the com mutator
should be placed upon the armature-shaft in
such a manner in relation to the armature
and field-magnets that when a contact-brush
first touches one of the contact-plates the
armature-coils will be a distance of about
leld-magnet
coils, and the machine will thusbe pr evented
from stopping on a-dead-center.

Having thusfully deseribed myinvention, I
claim as new and desire to secure by Letters
Patent—

1. An electric motor comprising a hollow
frame having a series of radially-extending
arms or pole-pieces arranged 1n pairs and

6o carrying coils, an armature consisting of a

common shaft carrying independent pulleys
to move between the pole-pieces, said pulleys
having coils held in sockets on their faces,
and means forclosing the circuit successively
through the several series of armature and
ield-magnet coils, substantially as described.
2. In an electric motor, the armature com-
prising 4 COMMon Sha,ft,a series of independ-
ent pulleys fixed to the shaft, and coils held
in sockets secured to the faces of the pulleys
substantially as described.

3. The combination, with the hollow frame
havmg series of 1ad1ally extending arms or
pole-pieces carrying coils and the &rm&ture-
pulleys having coils upon their circumference

- to move between the pole-pieces, of the com-

mutator comprising an insulating-bushing
mounted on the armature-shaft,a double se-
ries of contact-plates thereon, the plates of
one series being adapted to connect with the
armature - coils and being diagonally con-
nected with the plates of the other series,and
a series of rings on the bushing adapted to
connect with the armature and field-magnet
coils, substantially as described.

4, In an electric motor, the combination,
with the armature-pulleys, of the coil-holders
having curved bases to fit the pulleys and
having upwardly-curved arms at each end to
form sockets for the coils, substantially as de-
scribed.

5. In an electric motor, the commutator com-
prising an insulating-bushing,a series of seg-
mental contact-plates adapted to connect with
the armature-coils;the plates adapted to con-

nect with a series of coils being connected to-

gether,as shown, a series of insulated seg-
mental contact-plates connected diagonally
with the first-mentioned plates, and a series
of ringsinsulated from each otherand adapted
to connect with the armature and field-magnet
coils,substantially as shown and described.

6. The combination, with the field-magnets
and armature having the coils arranged in se-
ries, of the commutator comprising an insu-
lating-bushing, a series of segmental contact-
plates connected with the armature-coils, the
plates connecting with each series being also
connected together, a series of segmental con-
tact-plates arranged parallel with the first-
mentioned plates, each of the latter plates be-
ing connected with one of the former plates
in advance of 1t, and a series of rings con-
nected with the armature and field-magnet
colls, substantially as described.

DANIEL J. CHISHOLM.,

Witnesses:
WARREN B. IHUTCHINSON,
C. SEDGWICK,
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