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1o all whom it may concern: :

- UNITED STATES

——————— e - - o o i e n

PaTeEnT OFFICE.

- — -

SIDNEY H. SHORT, OF CLEVELAND, OHIO, ASSIGNOR TO THE SHORYT ELECTRIC
RAILWAY COMPANY, OF SAME PLACE. *

MOUNTING FOR ELECTRIC-CAR MOTORS.

SPECIFIGATION forming part of Letters Patent NO. 451 ,_981 , dated Méy_lQ, 1891,
| Application filed December 1, 1890, Serial No. 373,125, (No model.) .

Be it known that I, SIDNEY . SHORT, of

Cleveland, in the county of Cuyahoga and:

~ State of Ohio, have invented certain new and
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useful Improvements in Mounting for Elec-

trie-Car Motors; and I do hereby declare

the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to the mounting for
electric-car motors which have their arma-
tures axially placed with reference to the
driving-axles and directly connected with the
same. By “axially placed” is to be under-

stood that the axes of the armature and driv- |

ing-axle are coincident, or nearly so, and this
axial position is best attained by mounting
the armature on the car-axle, such mounting
being specially ineluded in the term, although
the latter is also of more general significa-
tion. DBy *“directly connected” is to be un-
derstood thatthedriving-axle makes one revo-
lution to each revolution of the armature.

In accordance with the present invention,
the axially-placed and directly-connected ar-

matureis combined with field-magnets mount-
ed on the driving-axle through journal-bear-
‘Ings and held from rotation by means of a

connection with a truck-frame or some part

of or attachment to the same, or more gener-

ally with a frame under the car-body extend-
ing between the car-axles or otherwise. The
term “truck-frame” as used in this specifica-
tion comprises all the truck except the wheels
and axles and the truck comprising theparts
of the car below the car-body. .
It is customary in the {ruck-frames of cars
to employ side bars which connect with each
other the pedestals and journal-boxes on the
same side of the car. \V\Vhile the present in-
vention extends to a connection with a truck-
frame or a frame under the car-body in gen-
eral, 1t specially includes a connection with
side bars connecting the pedestals and jour-
nal-boxes of two car-axles. These side-bars
may be secured to the pedestals soas to move
up and down with the car-body, or they may
be secured to the journal-boxes so as to be
independent of the vertical movements of the

| fers separate from the car-springs, or on the
| main car-springs.

Side bars of any of these
different forms or modifications may serve for

‘use in the present invention for the connee- g5

tion of the field-magnéts therewith. The
armature 18 preferably mounted on the car-
axle, so that no journal-bearings are required
therefor, and it may be so mounted with or *
without the interposition of springs or buf- 6¢
fers. The anti-rotative connection for the |
fleld-magnets may be made, through springs
or buffers, with the truck-frame or other

i frame, which may itself be supported with

springs or buffers, or said connection may be 65
made without the interposition of springs;
further, the motor may be insulated from the
axle on which it is mounted and also from the
frame with which the anti-rotative connection
for the field-magnets is made. This mode of 70
mounting and connecting is included gener-
ally in the invention irrespective of the pre-
cise form of motor. The invention, however,

~covers spectal features in regard to this—that

is to say, first, the field-magnets are arranged 75

symmetrically with reference to the car-axle,

so that they balance themselves thereon; see-
ond, the field-magnets ave arranged horizon-
tally; third, the field-magnets are placed
above (or not materially below) the lowest So
part of the armature; fourth, the field-mag-
nets are placed at the sides of the armature
parallel with the said axle; fifth, multipolar
field - magnets are employed, the armature
being adapted to’use with such a field as 8s
by means of cross-connections at the com-
mutator; sixth, the field-magnets of the mul-

tipolar field are so arranged that the two low-

est magnets are equidistant from the lowest
part of the armature, one in front and one in. QO
rear ot same. In this position the field-mag-
nets may project somewhat beyond the periph-
ery of the armature and still be above its 1ow-
est point. ' - o |
Although it is designed to use all these fea- o
tures in connection with one another, yet itis
obvious that oneor more of them may be used
without the others, and the invention extends
to such: use, o
In the accompanying drawings, which form roo
part of this specification, Figures 1 and 2 are

car-body. ‘I'hey may rest on springs or buf- | each a plan view, partly in section, of a car-
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truck having a motor for each axle mounted |

in accordance with the invention, and Fig. o
is a section on line 2 2 72 of Fig. 1.

In Figs. 1 and 2 somewhat different mount-
ings are shown for the two motors.
done for the purpose of saving illustration,
as practically the motors on both axles would
be made as nearly identical as possible, al-
though they might of course be different, as
shown. |

In all the motors shown the armature A 1s
composed of a soft-iron strip wound upon
itself and provided with bobbins 0f insulated
wire wrapped about the ring so made 1n
notches in the edges thereof. The bobbins
are connected in closed series, and from the
junction wires are led to the strips of a com-
mutator D. The armature A is not only axi-
ally placed with reference {o the car-axle C,
but is mounted thereon so as to turn there-
with without requiring any journal-bearings.

In the motor, at the right of Fig. 1, the arma-

ture is fast on a hollow shaft A’, which sur-
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rounds the car-axle C, springs or buffers b of,

say, soft vuleanized rubber, being interposed

between a bushing on the car-axle and sock-
ots 2 at the ends of the hollow shaft. In all
the other motors the armature 1s shown as
fast on the car-axle C. The armature in all
the motors is directly connected with the car-
axle. In the motor at the right of Fig. 1 di-
rect driving connection is made by forks N
on the shaft A’ engaging arms N’ projecting
from a collar 3, which is fast on a hub of a
car-wheel P. Spring-pads 4, of, say, soft vul-
canized rubber, are interposed between the
forks N and the arms N’, the ends of the pads
being protected by metal caps 5. In theother

motors the driving connection is through the |

key or other mechanical means by which the
armature is made fast on the car-axle. The
fiecld-magnets E are in all the motors shown
arranged symmetrically in a horizontal posi-
tion above (or not materially below) the low-
est point of the armature, at the sides of the
armature parallel with the car-gxle. These

are (as represented) eight in nuinber, to form

a multipolar field of four poles, each pole be-
ing constituted by 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 point of the armature, the magnets
of one polarity being in front and those of the
other sign in the rear of said lowest point.

The magnets X project from yokes F G, which

6o

are mounted on the car-axle C, through jour-
nal-bearings formedin the yoke G and bracket
L. on the yoke F, said bearings embracing
journals on car-axle C, Fig. 2 and left half
of Fig.1,or on the hollow armature-shatt A,
as in the right half of Fig. 1. The yokes F
G are connected together by arms H K.

To facilitate the application to the car-axle,

= the yokes F G, bracket L, and arms H K are
divided horizontally through the journal-
bearings.

This is

Fig. 2 the lower half of arm I1 18

springs or buffers.

451,981

rotating by means of a connection with a
frame M under the car-bodybetween the axles.
Such frame, as shown, is the truck-frame of the
car and is supported by the ordinary journals
of the car-axles. In the left-hand motor of
Fig. 1 the connection is made through arms
M’, cast or made integral with the lower half
of the yokes I G and-connecting-arms H K.
For the right-hand motor of Fig. 1 (shown also
in Fig. 3) there is a cross-bar M’’, bolted to
yokes I G and underlying the arm H. 1t is
evident that the middle part of cross-bar M"’
could be omitted. In the motorat the left of
: | provided
with a projection H’, with a pivot-pin 6’ fixed

‘therein, which pin works in a horizontal slot

7 in the cross-bar M’”’. In the motor at the
right of Iig. 2 a journal-pin 8,in the projec-

tion II”’ from the lower half of connecting-

arm L, plays in a metal sleeve 9 in the open-
ing in the cross-bar M’’’/, a spring or buffer 10,

of, say, soft vulcanized rubber, being inter-

posed between said sleeve 9 and the wall of
said opening. The hollow armature-shaft A’
of the right-hand motor “of Fig. 1 could of
course be used in combination with each of
the conneections M’ M’”” M""”’ of the other
motors, and similarly the connection M’" of
the said right-hand motor could be used with-
out the shaft A’ and its springs or buffers B.
The arms or cross-bars M’ M’/ M””/ M'”’" may
be secured to the holding-frame M (or truck-
bars) with or without the interposition of
In the right-hand motor
of Fig. 2 each end of the cross-bar M’ is
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shown as pivoted between ears 11 on a plate

or head 12, which is fastened to one of the
bars M. In all the other motors an enlarge-
ment 13 on the arms or cross-bars is inter-
posed between springs or buffers Q, of, say,
soft vulcanized rubber, which are confined
between heads or plates 14 and 15 by means
of retaining-bolts 16. The lower plates or
heads 15 have each a fork which straddles
the bar M and is pivoted thereto, or other
means of fastening may be used. If the mo-

tor be insulated from the car-axle by way of

the mounting and driving connection, as 18
the case in the right-hand motor of Fig. 1
through the interposition of soft-rabber
springs or buffers B and spring-pads 4, it will
be completely insulated if any of the forms
of connection shown be used between the
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yvokes ' G and truck-frame M. In all the

motors the field-magnets are held in place on
the car-axle by means of collars 18, which per-
mit the position of the field-magnets to be
adjusted lengthwise of the armature-axis.
The commutator D is fast on the car-axle C
or the armature-shaft A’, and rotates in con-
tact with the brushes R and S, which are
placed ninety degrees apart for the four-pole
field shown. The current is supplied to and
cut off from the motor in any known or suit-
able way. . |

In the foregoing description the armature

The field-magnets are held from ! has been described as rotating with the car-
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axle and the field-magnets as non-rotative. | reference to said axle a,nd directly connected

It is evident that this 11110*ht be reversed, the
field-magnets being allowed to rotate, ‘and
being connected dlrectly with the car-axle
to turn the sam e, and thearmature being held
from rotation. It will be understood that
this reversed arrangement is included in the
invention asasubstitute for that particularly
described withoutfurtherspecification herein.

‘Having fully described my invention, what

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 placed axially with reference to a car-
axle and directiy connected with the said
axle, and field-magnets directly journaled on
sald axle, and a connection with side bars
connecting the pedestals and journal-boxes
of two car-axles, substantially as described.
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 directly journaled on
sald axle,and aconnection with a truck-frame,
substantially as described.

3. 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 field-magnets directly journaled
on sald axle, and a connection with a frame
between the car-axles, substantially as de-
scribed.

4. The combination, with a car, of a pr opel-
lIing-motor comprising an a,rmature mounted
on or axially placed with reference to a driv-
ing-axle and directly connected with said
axle, and field-magnets directly journaled on
sald axle, and a connection with a frame un-
der the car-body, substantially as described.

5. T'he combination, with a car, of & propel-
ling-motor spring mounted on the car-axle
and comprising an armature axially placed
with reference to said axle and directly con-
nected therewith, and field-magnets directly
journaled on said axle, and a connection with
a frame under the car-body, Substautially as
described.

6. 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 journaled on said axle, and
a spring or yielding connection with a frame
underthecar-body,substantially asdescribed.

7. The combination, with a car, of a propel-
ling-motor comprising an armature mounted
on or axially placed with reference toa driv-
ing-axle, and field-magnets journaled on said

“&Kle, and a Spring or yleldmﬂ* connection with

side bars connecting the pedestals and jour-
nal-boxes of two car-axles, ﬂubstantmlly as
described.

8. The combination, with a car, of a propel-
ling-motor spring mounted on a car-axle and
comprising an armature axially placed with
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therewith, and field-magnets mounted on said

axles by means of -jou'ma,l—bea,rings,_and‘ a 7o

spring or yielding connection with a frame
un der the car-body,substantiallyas deseribed.
. The combination, with a car, of a propel-

| lm ﬂ‘-motor comprising an armature mounted

on or axially placed with reference to a driv-
ing -axle and directly connected therewith,
and field-magnets mounted on said axle by
means of ;]0111*11&1 bearings, said motor belnﬂ*
insulated from said axle by way of the mount
ing and driving connection, and an insulat-
ing connection W1th a frame under the car-
body, substantially as described.

10. The combination, with a car, of a pro-

pelling-motor comprising an arma,ture mount-
ed on or axially placed with reference to a
driving-axle and directly connected with said

axle, a,nd symmetrically-disposed field-mag-

nets directly journaled on said axle, and a con-
nection with a truck-frame or frame under
the car-body, substantially as described. |

11. The combination, with a car, of a. pro-

pelling-motor comprising an armatu re mount-

ed on or axially placed Wlth reference to a car-
axle and directly connected therewith, and
horizontally-arranged field-magnets dlrectly
journaled on said axle, and a eonnectwn with
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a frame under the car-body, substantially as -

desembed
. The eombmdtmn, with a ear, of a pro-
pellmﬂ' motor comprising an armature mount-
ed on or axially placed with reference to a
driving-axleand directly connected therewith,
and ﬁeld-maﬂ nets arranged above (or not ma-
terially below) the Ioweqt part of sald arma-
ture and directly journaled on said axle, and
g connection with a frameunder the cm*—body,
substantially as described. |
13. The combination, with a car, of a pro-
pelling-motor co mpl'lsmﬂ‘ an armature mounft-
ed on or axially placed with reference to a

driving-axle and directly connected with said

axle, and field-magnets at the sides of said
armature parallel w1th the axis thereof, di-
rectly journaled on said axle, and a connec-
tion with a frame under ‘rhe car-body, sub-
stantially as described. |

14. 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 directly connected with said
axle, and multipolar field-magnets directly
journaled on said axle, and a connection with
a frame under the car- bOd} , Sitbstantially as
deseribed. |

15. The comblncutlon with a car, of a pro-
pelling-motor compmsmﬂ an armature mount-
ed on or axially placed with reference to a
car-axleand directly connected with said axle,
and multipoiar field-magnets symmetmcally
disposed in a horizontal position at the sides

of said armature, directly journaled on said
axle, and a connection with aframe under the

car-body, substantially as deseribed.
16 The combination, with a car, of a pro-
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4

pelling-motor comprising an armature mount- |

ed on or axially placed with reference to a

- driving-axle and directly connected with said

10

axle, and multipolar field-magnets directly
journaled on said axle,said magnets being so
arranged that the magnets of the two lower-
most poles are eéquidistant from the lowest
part of the armature in front and rear of the
same, respectively, and a connection with a
frame under the car-body, substantially as
described. - -

17. The combination, with a e&ar, of a pro-
pelling-motor comprising an armature mount-
ed on or axially placed with reference to the

451,981

driving-axle and directly connected withsaid
axle, and field-magnets projecting from yokes
at the sides of said armature, said yokes be-
ing perforated for the passage of said axle
and direetly journaled on the same, and a

~connection with a frame under the car-body,

substantially as described.
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In testimony whereof 1 have signed this -

specification in the presence of two subserib-

ing witnesses. o
S. . SHORT.
Witnesses: -
A. B. CALHOUN,
JOHEN C. DOLPH.
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