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- Unrrep StaTes PATENT OFFICE.

SIDNEY H. SHORT, OF CLEVELAND, OHIO, ASSIGNOR TO THE SHORT R
o '~ RAILWAY COMPANY, OF SAME PLACE.

CAR PROPELLED BY ELEGTRICITY.

Appl-ica*tibn fled Decomber 15,1890, Serial No. 374,741, (No model.)

To all w}z,om_iﬁmcoy émwerm . :
~Be it known that I, StoNEY H. SHORT, of

Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certain new and

useful Improvements in Cars Propelled by

Electricity; and I do hereby deelare the fol-
lowing to be a full, clear, and exact deserip-

- tion of the invention, such as will enable oth-

1O

. cars propelled by electricity in which the ar-
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to make and use the same.

~"I'his invention relates more particularly to

mature of a propelling-motorisaxially placed
with reference to a driving-axle and is di-
rectly connected with the same; but each of
the improvements constituting the said in-

-vention is included for all the uses to which

it may be adapted. By “axially placed” is to
be understood that the axes of the armature

and driving-axle are coincident, or nearly so,
the axial position being best secured by
mounting the armature on the car-axle.
“directly connected” is to be understood that

By

the driving connection between the armature

and the car-axle issuch as toimpartone revo-
lution to said axle for each revolution of the
armature. . It is most easily made by making

~ the armature fast on the car-axle by a keyor

_30

like means. | | -

- In accordance with the present invention
the axially-placed and directly-connected ar-
mature is combined with field - magnets

- mounted on the truck-frame or frame sup-

40
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geparate from the car main springs.

ported by the ordinary journals of the car.

‘With this arrangemens, if the armature is

mounted on the car-axle no special journal-

bearings are required for the motor, the ordi-
nary-car-journals making the rotative connec-
- tion between the armature and field-magnets.
The invention extends to the support of the.
field - magnets on any suifable part of the

truck-frame; but it is especially intended to
make use for such support of side bars con-
necting the pedestals and journal-boxes of

the car-axles. "These side bars may be se-
cured to the pedestals, so as to move up and
- down with the car-body, or they may be se-
cured to the journal-boxes, so as to be inde-

pendent of the vertical movement of the car-
body.

‘ers skilled in the art to which it appertains |

‘magnets, is provided for. - -

bars of any of these different fowﬁé or the

like may serve for use in this part of the in-

vention for the support of the field-magnets.
Side bars secured to the axle-hoxes, so as to
be independent of the vertical movements of
the cars, have, however, an advantage in di-
minishing the movements of the field-mag-
nets relatively to the armature. =
In accordance with a further improvement
the field- magnets are eased of jolting by
springs or buffers, which are separate from
the main springs of the car and which may be
interposed atany pointor points between the
field-magnets and the wheel-base, as between

LECTRIC
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the field-magnets and their support or sup- -
porting-frame, or between the latter and the

| Journal-boxes, or both. Such springsor buf-

fers are included in the invention in connec-
tion with a frame in general under the car-
body. - | | o

"The invention
provements which are not restricted to the
particular means of supporting the field-mag-
nets, whether on a frame under the car-body,
upheld by the ordinary journals of the caror

otherwise, or on other suitable support, (as -

the car-body itself, for example.) These ad-
ditional improvements include” the follow-

| ing: (A) The spring-support of the armature

1s made independently of the field-magnets,
and may be employed with or withouta Spring-
mounting for said magnets. (B) The connec-

‘tion of the armature with the field-magnets,
‘which are movable relatively thereto, is ef-

fected by means such as a collar working in
a groove or fork or a grooved collar fitting
over a projection, whereby the movements

~of the field-magnets transversely of the arma-

ture-axisare permitted andlongitudi nalmove-
ment prevented. This improvement may be

employed with or without spring-mounting
for either or both the armature and field-mag-
nets. (C) The field-magnets are made adjust-

able lengthwise of the armature-axis. (D)
I'he insulation from the wheel-base of the ve-
hicle of the armature, as well as the.

1The foregoing constructions, arran geln’ents,
and combinations are incluaded in the inven-

T

also comprisesadditional im-
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field-
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They may rest -on springs or buffers | tion irrespective of the precise form of the
Side | motor. Theinvention, however, covers special




~ above (or not materially

IO
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features in regard to this—that is to say,
first, the field-magnets are arranged horizon-
tallv; second, the field-magnets are placed
below) the lowest
part of the armature; third, the field-magnets
are placed at the sides of the armature par-
allel with the car-axle; fourth, multipolar
field-magnets are employed, the armature be-

ing adapted to use with such a field, as by

means of erossconnectionsatthe commutator;

~ fifth, the field-magnets of the multipolar field
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are so arranged that the four lowest are equi-
distant from the lowest point of the armature,
two in front and two in rear of the said point.
In this position the field-magnets may project
somewhat beyond the periphery of the arma-
ture and still be above its lowest point.

Although it is designed to use these several

features in connection with one another, yet
it is obvious that one or more of them may be
nsed without the others, and the invention
extends to such use. "

In the accompanying drawings, which form
part of this specification, Figure Iis a partial
plan view, partly in horizontal section, of the
truck of an electrically-propelled car contaln-
ing the improvements of the present inven-
tion. Fig. IT is a section on line 7 % of Fig. 1.
Fig. I1I is a detail view. Fig.IV isa partial
plan view, partly in horizontal section, of a
somewhat different arrangement of frame;
and Fig.V is a detail view.

In Fig. I somewhat different mountings are
shown for the two motors. 'This 1s done for
the purpose of saving illustration, as prac-
tically the two motors on both axles would be

mounted alike, although of course they might

be different, as shown. In both motors the

armature A is composed of a soft-iron strip.

wound upon itself and provided with bobbins
of insulated wire wrapped about the ring in
notches in the edges thereof. The armature
A is not only axially placed with reterence

" to the car-axle C, but it is mounted thereon,

50 as to turn therewith without requiring any

journal-bearings. o |
In.the motor at the left of Iig. I the arma-

ture is fast on a hollow shaft A’, which sur-

rounds the car-axle C, an insulating-sleeve I3

being interposed. This sleeve B isor may be

 of soft vuleanized rubber, so as to constitute

55
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a spring support or buffer as well as an inst-
lator. In the other motor the armature is

‘mounted directly on the car-axle C. The ar-
mature in all the motors is directly connected

with the car-axle.

In the motor at the left of Fig. I the direct

driving connection is made by forks N on the
shaft A’, engaging forks N’, projecting from
a collar 6, fast on the hub of a car-wheel P.
Spring-pads 7, of, say, sott vuleanized rubber,
are interposed between the arms N and the
forks N/, the endsof the pads being protected
by metal caps 8. The spring-pads of rubber
insulate the armature-shaft A’ from the forks

'N’, and at the same time furnish a yielding
connection for driving. The construetion of

journals of the car.

456,970

the driver permits the movementof the arma-

ture A and shaft A’ relatively to the car-axle
by reason of the springiness or yielding na-
ture of the sleeve B. In the motor at the
right of Fig. I and in Fig. IV the direct driv-
ing connection is through the mechanical
means by which the armature is made fast on
the car-axle.

The field-magneis E are arranged symmet-
rically in a horizontal position above (or not
materially below) the lowest point of the ar-
mature parallel with the car-axle. They are

(as represented) eight in number, and form a

multipolar field of four poles, each pole being
constituted by the two magnets in line with

each other on opposite sides of the armature.

These field-magnets are so arranged that the
four lowermost magnets are equidistant from
the lowest part of thearmature, thoseof one po-
larity in front and those of the opposite side in

70
75

30

therearof saidlowest partof thearmature. The

field-magnets E project from yokes F G, which
are mounted on sidebars U of the truck-frame,
whicli is a frame supperted by the ordinary
As shown, the side bars

QO

U are secured to the journal-boxes U’, so that

they donot partake of the vertical movements
of the car-body. They could be secured to
pedestals, as in known forms of trucks. The

95

vokes have openings 2 in the middle for the

passage of the car-axle C, and they are joined
together by connecting-arms I and K. 'lo

facilitate the placing of the field-magnets In

position, the frame I G H K is made in two

| parts. The supports by which the field-mag-

“are interposed.

|

nets are mounted.on the side bars U are at-

ICC

tached to the lower half of the frame. ~"I'hey =

may be made integral with the motor-frame,

as indicated at-M on the left-hand motor of
Fig. I, or they may be fastened thereto in
any suitable way.

bolted to the yokes I G and underlying the
arms H and K. The middle part under the
said arms might be omitted. The supports
M or M’ might rest directly on the side bars

105

In the right-hand motor -
of Fig. I they are formed by cross-bars M’,

110

U; but to relieve the jar, springs or buffers T

IHeads or plates W are fast-
ened to the bars U, as by the forks 3 and
bolits 4.
ported from the ordinary journals of the car
by a frame below the car-body. They are
further spring-mounted on their individual
springs or buffers separate from the main
springs which support the car-body. The
same springs or buffers could be interposed
between the field-magnets and any support-
ing-frame below the car-body without neces-
sarily having said frame upheld by the ordi-
nary journals of the car. g

To prevent the motion of the field-magnets.
relatively to the armature lengthwise of the
axis of the latter and at the same time permit
transverse movements,.a collar 9 is shown on
the hollow shaft A’, engaging the grooved or

forked ears 10 on the yoke G. A similar col-
lar could of course.be used on the car-axlein

Thus the field - magnets are sup-

115

120

125

130.
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the ot_heif_ motoj‘s Whe_ther'- the ﬁeld-l'nagnets}
are or are not spring-mounted.  The collar 9

Is shown as serewed on its support and may
be turned to regulate the position of the field-

magnets relatively to the armature by ad-

Justing said magnets lengthwise of the arma-

10 he
- shaft A’ or on the car-axle C and rotates in

L5

ture-axis. A pin 11 is shown for preventing
the accidental turning of the collar after an |

adjustment has been made.
The commutator D is fast on the hollow

contact with brushes R and S, which are placed

~ninety degrees apart for the four-pole field |
shown. The brushes R and S are mounted

on a collar Q, which is journaled on the hol-

low shaft A’ or on the car-axle C,and Las an

~arm Q’; which works in a slot in a wrist-pin

11, pivoted in the bracket 12 on the yoke F.

- The current is supplied to and cut off from

20

the motor in any known or sunitable way.
In Iig. IV the cross-bars M’/ are fastened

abtthe ends to the side bars of the truck-frame,

- which rest on said cross-bars, springs or buf- |
fers being interposed, as between the Sup-
- ports M or M’ and the cross-bars U in prior |

25

and the motor-frame has projections M’’’.

figures. Thearmatureand field-magnets only

~are shown in this view in addition to the mo-

d,..f e 3 O

tor-frame and its supporting means, the com-
mutator and brushes being omitted. They are

or may be the same as previously described.

In the foregoing description the armature
has been described as rotating with the car-

~axle and the field-magnets as non-rotative. It

35

is evident that this might be reversed, the |

field-magnets being allowed to rotate and be-

ing connected directly with the ear-axle to |

turn therewith and the armature being held

~from rotation.” It will be understood that

40

50

connecting the pedestals and journal-boxes

this reversed arrangement is included in
the invention as a substitute for that par-
ticularly described without further specifica-
tion herein, - -
I claim as new, and desire to secure by Let-
ters Patent, is— | |

1. The combination, with-a car, of a propel-
“ling-motor comprising an armature mounted
on or axially placed with reference to a driv-

ing-axle and connected directly with said
axle, and field-magnets mounted on side bars

~of the car and upheld by said journal-boxes

55
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independently of the car-body and the main

car-springs, substantially as deseribed.

2, The combination, with a car, of a propel-
ling-motor comprising an armature mounted
on or axially placed with reference to a driv-
-ing-axle-and directly connected with said

axle,-and field-magnets-spring-mounted on s

ted, substantially as deseribed.

axle, and field-magnets spring-mounted on

side bars connecting the pedestals and jour-
nal-boxes of the car-axle below the car-body,
substantially as deseribed. = '-

4. The combination, with a car, of a propel-

ling-motor comprising an armature mounted

ing-axle and directly connected with said

| axle, and field-magnets spring-mounted on  a

on or axially placed with referenceto a driv- =

truck-frame upheld by the journal-boxes of

the car.independently of the car-body and the
main car-springs, substantially as deseribed.

9. The combination, with a car, of a propel-

ling-motor comprising an armature upheld by

springs or buffers independently of the field-
magnets, said armature being mounted on or

axially placed with reference to a driving-
axle and connected directly
| substantially as deseribed.

6. An electric motor having the armature

scribed.

7. An electrin motor having the armature
and field-magnets upheld indepen dently on
springs or buffers, substantially as described.

. 8. The combination, with a car, of a propel-
ling-motor having its armature and field-mag-
nets upheld independently on springs or buf-

fers, the said armature being mounted on or

axially placed with reference to a car-axle and
| directly connected with said axle, substan- .
| tially as described. o
9. The combination, with a car, of a propel-
ling-motor whose field-magnets are movable
transversely to the armature-axis and whose

armature i1s mounted on or axially placed with

30

with said axle,

‘upheld: by springs or buffers independently
of the field- magnets, substantially as de-

9o

05

TOO

reference to a car-axle and directly connected

with said axle, and means, such as a collar

working in grooved or forked ears, whereby.
| transverse movements are permitted and lon- |
gitudinal movements prevented, substantially
| | -- 1 as described.. T

Having fully described my invention, what |

10. The combination, with a car, of a _pr-:j-

pelling-motor whose field-magnets are mov-
able transversely to the armature-axis and -
whose armature is mounted on or axially

placed with reference to a car-axle and is di-

rectly connected with said axle,and means,
suchasanadjustablecollar workingin grooved
or forked. ears, whereby the said field-mag-

nets may be adjusted relatively to the arma-
ture while transverse movements
- 11. The ecombination, with a car, of a Pro-
pelling-motor insulated from the wheel-base

by way of its mounting and driving eonnec-
tion and comprising field-magnets and arma-

ture movable relatively to each other trans-

versely to the armature-axis, said armature

~ frame below the car-body, substantially as | being mounted on or axially placed with ref-
- - . - erencetoa driving-axle and directly connected

with said axle, substantially as described.

- 12. The combination, with a car, of an_ar-

mature axially and elastically mounted on

and insalated from the car-axle and havinga

-desceribed.

3. The combination, with a car, of &'p'r'o'pel-

ling-motor comprising an armature mounted
-on-or-axially placed with reference to a driv-

are permit-

‘ing-axle and directly connected with saidl

105
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directinsulating connection with said axle for
driving the same, and field-magnets independ.-
ently mounted, substantially as described.

13. The combination, with a car, ol a pro-
pelling-motor comprising a spring-held arma-
ture axially mounted on a driving-axle and
connected directly with sald axle, and field-
magnets mounted on a truck-frame or frame
supported by the ordinary journals of the car,
substantially as deseribed. —_

'14. The combination, with a car, of a pro-
pelling-motor comprising a spring-held arma-
ture axially mounted on a driving-axle and
connected directly with said axle, and field-
magnets mounted on a frame under ‘the car-
body, substantially as described. _

15. The combination, with a car, of a pro-
pelling-motor comprising a spring-held arma-
ture mounted on or axially placed with ref-
erence to a driving-axle and directly con-

qnected with said axle, and field - magnets

spring-mounted on a frame below the cat-

body, substantially as described.

16 The combination, with a car, of a pro-
pelling-motor comprising an armature mount-
ed on or axially placed with reference to a
driving-axle and connected directly with sald |

axle and field-magnets mounted on a frame

ander the car-body, and a collar working in }
orooved ears for preventing motion of said

field-magnets lengthwise of the armature-
axis, substantially as described. |

17. The combination, with a car, of a pro-
pelling-motor comprising an armature mount-

ed on or axially placed with reference to a.
driving-axle and connected directly with said ;
axle and field-magnets mounted on a truck-
erame or frame supported by the ordinary
journals of the car, and a collar working 1n.
preventing motion of said:
field-magnets lengthwise of the armature-
axis, substantially as described.
~ 18. The combination, with a car, of a pro-
pelling-motor comprising an armature mount-,
oed on or axially placed with reference to a.
driving-axle and connected directly with said
axle and field-magnets mounted on a truck-.
frame or frame supported by the ordinary
journals of -the car, and means—such as an-
adjustable collar worked . in orooved ears—
~ whereby the said field-magnets may be ad-.

justed lengthwise of the armature-axis, sub-.

arooved ears for

stantially as described.

19. The combination, with a car, of a pro-
pelling-motor comprising an arm ature mount-,
od on or axially placed with reference to a.
driving-axle and connected directly with said
axle and field-magnets mounted on a frame
ander the car-body, and means—such as an
adjustable

collar working in grooved ears
whereby said field-magnets may be adjusted

lengthwise of the armature-axis, substantially

ag deseribed. |

90. The .combination, with an -armature |
and field-magnets independently mounted on
springs or buffers, of means—such as a collar
working in grooved ears—whereby the trans- | driving-axle and connected directly with said

456,970

verse movements of the field-magnets are per-

mitted and their movements longitudinally
of the armature-axis is prevented, substan-
tially as described. | |
21. The combination, with the armature
and field-magnets independently mounted on

springs, of means—such as an adjustable

collar working in grooved ears—whereby the
said field-magnets may be adjusted length-
wise of the armature-axis and transverse
movements of said field-magnets at the same
time permitted, substantially as described.
29. The combination, with a car, of a pro-
pelling-motor comprising an armature axially

70

75

80

mounted on a driving-axle and connected di-

rectly with said axle and field-magnets placed

at the sidesof the armature and mounted on -

a truck-frame or frame supported by the or-
dinary journals of the car, snbstantially as
deseribed. =~ | -

23, The combination, with a car; of a pro-
pelling-motor comprising an armature axially
mounted on a driving-axle and connected di-
rectly with said axle and multipolar field-
magnets mounted on a truck-frame or frame

supported by the ordinary journals of the car,

substantially as described.

94. The combination, with a ear, of a pro-
pelling-motor comprising an armature axially

Q0

95

mounted on a driving-axle and connected di-

rectly with said axle and multipolar field-

| magnets placed at the sides of said armature

and mounted on a truck-frame or frame sup-
ported by the ordinary journals of the car,
subistantially as described. |

95, The combination, with a car, of a pro-

pelling-motor comprising an armature axially
mounted on a driving-axle and connected di-

rectly with said axle and maultipolar field-

100

105

magnets arranged with the magnets of the

lowermost pair of poles equidistant from the

1 lowest point of the armature in front and rear

of said point and mounted on a truck-frame
or frame upheld by the ordinary journals of
the car, substantially as deseribed. o
2G. The combination, with a car, of a pro-
pelling-motorcomprising an armature axially
mounted on a driving-axle and connected di-
rectly with said axle and field-magnets pro-
jecting from yokes at the sides of the arma-
ture, which yokes are perforated for the pas-
sage of the car-axle and mounted on a truck-
frame or frame supported by the ordinary jour-
nals of the car, substantially as deseribed.
97. The combination, with a car, of a pro-
pelling-motor comprising an armature mount-
ed on or axially placed with reference to a
driving-axle and connected directly with said
axle, field-magnets mounted on a truck-frame
or frame supported by the ordinary journals

of the car,and a commutator and commutator-

brushes mounted on the car-axle by a collar,
substantially:-as deseribed. .
928. The combination, with a car, of a pro-

11O

Y75
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130

pelling-motor comprising an armature mount-

ed on or axially placed with reference to a




453970 S 5

axie and field-magnets mounted on cross-bars
on opposite sides of said axle, said eross-bars
being supported at the ends by side bars up-

‘held by the journal-boxes independently of

the car-body and the
stantially as deseribed. - _
2. The combination, with a car, of a pro-

Imain car-spring, sub-

o pelling-motor comprising an armature mount-

10

ed on or axially placed with reference to a
driving-axle and connected directly with said

-~ axle and field-magnets spring-mounted on

. Cross-bars on opposite sides of said axle, said

cross-bars being supported at the ends by side
~bars upheld by the journal-boxes independ-
15

ently of the car-body and the main car-springs,

- substantially as deseribed.

w—

30. In a car propelled by electricity, a truck
comprising side bars, which are upheld by the
Journal-boxes independently of the car-body
and the main car-springs, which extend be-
yond the car-wheels at each end of the truck,
and which are provided with motor-holding
cross-bars on opposite sides of the correspond-

20

ing car-axle, substantially as described.

In testimony whereof I have signed this 2z
specification in the presence of two subserib-
ing witnesses. o S

8. H. SHORT.

Witnesses: __
A. B. CALHOUN,
JOHN C. DOLPH.
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