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PAaTENT OFFICE.

CYPRIEN O. MAILLOUX, OF NEW YORK, N. Y.

ELECTRIC-CAR MOTOR.

SPECIFICATION forming part of Letters Patent No. 457,357, dated August 11, 1891,
Application filed March 18, 1891, Serial No. 385,489, (No model.)

To all whom it may concern:

BRe it known that 1, CYPRIEN O. MAILLOUX,
a citizen of the United States, and a resident
of New York, in the county of New York and
State of New York, have invented a certain
new and useful Electric-Car Motor, of which
the following is a specification.

My invention relates to the construction
and manner of mounting electric motors ap-
plied torunning railway-cars or other vehicles.

The object of myinventionis tosecure com-

pactness in the motor, and, further, to pro-
vide for the ready repair of the motor when
applied to a railway-car in case it is desired
to remove the armature of the machine for
that purpose. In the usual constructions of
railway-motors it is necessary when the arma-
ture is to be repaired to lift it out of its bear-
ings and out of the machine, which is fre-
quently a difficult and troublesome operation

when the motor is supported in the usual |

manner beneath the car-floor.

The aim of my invention is to permit the
motor-armature to be readily removed for re-
pair from beneath, the ear for such purpose
being run overa suitable pit. A special pur-
pose of the invention is to permit such re-
moval tobe effected without entirely disman-
tling the motor or removing the same from its
support complete.

The invention consists, essentially, in mak-
ing the motor-frame in two parts,one of which
is supported suitably upon the car-axle or the
track-frame, as usual in the art, while the
other part upon. which the armature is sup-
ported is attachable and detachable from be-
neath and may be lowered with the armature
leaving the main portion of the motor sup-
ported in normal position over the car-axle
or upon the truck-frame in any usual or
proper manner. Preferably I detachably se-
cure the lower portion of the motor-frame
upon which the armature is supported di-
rectly to the upper portion of said frame in
proper manner to permit it to be lowered at
pleasure.

In carrying out my invention I also prefer
to divide the field-magnet frame into two
parts, the lower of which carries or supports
the armature and when lowered carries the
armature with it, svhile the upper portion is

supported upon the car-axle or truck-frame
in the usual or proper manner.

A further object of my invention is to per-
mit a motor having a multipolar fleld-magnet
to be employed for propelling a railway-car
and yet not to exceed the limits of space
which can be conveniently taken up by the
motor when the same is mounted beneath the
car-body.

I have illustrated my improved motor as
applied to the running of a railway-car and
as earried out in the construction of a motor
having four or six field-magnet poles, from
which description the application of the in-
vention to other kinds of vehiclesand to mo-
tors having any number of field-poles will be
‘'obvious.

My invention consists,further,in the special
combinations and details of construction here-
inafter described, and specified in the claims.

In the accompanying drawings, Figure 1 is
a plan of a motor constructed and mounted
in accordance with my invention. Fig. 2 is
a side elevation of the same. Fig. 5 isaside
elevation of a modification. Fig. 4 is a side
elevation of a motor having six poles. Tig.5
shows an end view of the motor incased. Fig.
6 is a horizontal cross-section of ome of the
end plates of the frame.

Referring to Figs. 1 and 2, I3 indicates the
axle of arailway-car,and Cthe car-wheel fixed
to said axle, as usunal.

1 shall hereinafter describe the mounting
of the armature in a manner to permit it to
be removed from beneath as carried out in
connection with an electric motor, the field-
magnet frame of which has a vertical end
plate or plates, from which project arms or
rods carrying the pole-pieces, between which
the armature rotates in a plane parallel with
said end plate or plates; but Ido not wish to
be understood as limiting myself to mount-
ing the armature of an electric-railway mo-
tor in the lower detachable portion of sucha
field-magnet frame. It will be seen, however,
from thesubjoined description that the special
construction of field-magnet frame mounted,
as hereinafter described, lends itself particu-
larly to the carrying out of this portion of
my invention. ‘

A A indicate the end plates or pieces .of
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the field-magnet frame for the electric motor,
whose armature is mechaniecally conneected
with the car-axle for the purpose of turning
the same and propelling the car. "T'hese end
plates or pieces A, mounted parallel to one
another, are provided with suitable journal-
bearings for the armature - shaft, and are
mounted, preferably, upon the car-axle by
sleeving the yoke-pieces upon thesame. They
are each made in two parts or bisected, as
will be presently described, and are con-
nected and tied together by the four parallel
cross rods or bars which support or carry the
four field-magnet pole-pieces NS N S of the

5 machine, said poles being excited or devel-

oped by magnetizing - coils in any suitable
way. The cross rods or bars are bolted to
the end plates or pieces and in the preferred
construction of the machine are utilized as
part of the field-magnet or field-magnet cir-
cuit, in which case the field-energizing coils
may be wound upon said cross bars or rods,
as indieated, in which case the end plates or
pieces A A, if of iron, will have the function
of magnetic yoke-pieces.

While the frame made of the end plates or
pieces and the connecting cross-rods carrying
the field-magnet poles may be thus utilized
as part of the magnetic circuits for the field-
magnet, I do not limit myself to such manner
of employing them, and the field-poles might
be developed in other ways, they being, how-
ever, at the same time carried or supported
by the frame composed of the end plates and
cross rods or bars constituting the motor-
frameand having thearmature-shaft mounted
in the end plates and parallel to the cross-
bars or tie-rods. When the cross-bars have
the field-coils wound upon them at opposite
sides of the pole-piece, they should act to de-
velop consequent poles at N S N S, as will be
obvious. It will be obvious that the locating
of the pole-pieces at any particular point on
-the cross-rods is not essential to the inven-
tion. Any change from the position shown
would only require obvious modification in the
location of whatever energizing-coils might
be used. It will be also obvious that the
frame might be divided on any other horizon-
tal line without departing from the invention
and thatagreater ora less portion of the same
might be left permanently supported when
the under part is lowered with the armature.

D indicates the armature of the motor, and
E the armature-shaft. :

D?indicates the commutator-eylinder. The
construction of the latter device and the man-
ner of mounting and supporting the com-
mutator-brushes are mnot particularly de-
seribed or shown herein, as this forms no part
of my present invention. I have also omit-
ted any particular description of the means
for gearing or connecting the armature-shaft
with the car-axle, as such mechanism forms
no part of my present invention and may be
varied at pleasure. I have, however, indi-
cated at D® a gear-wheel, which is ordinarily

457,357

employed as the first member of the train of
gearing for rotating the car-axle by the arma-
ture. Rach of the yoke or end pieces A is
made in two parts, as clearly shown in the
side elevation, and each of said parts is pro-
vided with flanges ¢ at the line of union,
where the two parts may be detachably se-
cured together by meansof bolts, asindicated.

The armature-shaft of the machine is
mounted in the end plates A A parallel to
the car-axle, as shown, the Jjournal-bearings
for the shaft being formed on or carried by
said plates at or nearthe center, which is con-
nected, as clearly indicated, with the pe-

ripheral thicker portion of the end pieces’

(where the cross-pieces are fastened) by
flanges @ and by the webs d. These webs and
the other parts forming the interior portion
of the end pieces form a protection against
injury to the armature at its ends. At G
each end plate A isenlarged to form a suit-

able oil box or cavity, and its upper portion:

is extended, asat I, to form a nose-piece,
which may rest by a spring or other bearing
upon a cross-bar of the truck-frame in the
mannerusual in the art. At its opposite side
it rests upon the top of the car-axle, as
clearly shown, while the lower part, which
may be detached from the upper, is provided
with a part of the sleeve surrounding said
axle. The remaining portion of the sleeve is
formed by the detachable cap, like a journal-
cap, (indicated at I,) which may be bolted to
the parts of the sleeve or journal-bearing
which surrounds the car-axle, and are carried
by or formed upon the two portions of the
bisected end plate or piece A. The portion
of the journal-bearing for the armature-shaft
which corresponds to the pillow of an ordi-
nary journal-bearing is carried by the lower
portion of the bisected end piece, while the
upper portion or journal-cap portion is, in the
form shown in Fig. 2, carried by the upper
part of said end piece. When the armature
is to be removed, the car is run over a suit-
able pit and the bolts fastening the upper
and lower parts of the frame A together are
removed, when the lower portion can be low-
ered with the armature in place upon it, the
upper portion being left resting upon the car-
axle and the truck-frame. The flanges a «
are provided with a dowel or guide-pin and
guide-opening, as indicated at m, whereby
the lower part may be guided into place when
it is to be secured to the upper part. As will
be seen, the cap I is removable and detach-
able independently of the lower portion of
the end plate or yoke-piece. It is therefore
possible to attach the lower part of the yoke-

‘pieces with the armature-shaftin place and fix

them in position before applying the cap I to
complete the sleeve or journal-bearing around
the car-axle. In this way the application of
the linersemployed is greatly facilitated, and
the ditficulties which would be experienced if
the cap were permanently attached to the
lower removable portion of the frame, so that
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the tws would have to be applied together,
are avoidable. -

At 44 are indicated suitable keys, which
pass through the end plates or yoke-pieces
into the cores of the field-magnets to prevent
them from turning so as to displace the pole-
pieces with relation to the armature.

It is obvious that the yoke-plates or end
pieces might be bisected on a different line,
and, as indicated in Fig. 3,that the line might
be such as to raise the motor away from the
ground, thus giving more clearance between
the road-bed and motor.

In Fig. 3 I have shown also a modification
of the invention, which consists, essentially,
in supporting both parts of the journal-bear-
ing—that is to say, the pillow and the cap for
the armature-shaft—upon the lower or de-
tachable portion of the frame. By this con-
struection all of the working or rotating parts
and their bearings are removed together when
the lower section of the frameis lowered away
from the upper section, which rests upon the
axle.

Another part of my invention consists in
means for protecting the motor from dust,
dirt, and water. As before explained, the
field-magnet yoke-plates or end pieces being
made practically continuous from their edges
to the armature-shaft or bearings for the lat-
ter close in and protect the armature at its
ends. In combination with the yoke-plates
or end pieces I use a shield or covering con-
sisting of a thin sheet of wood, iron, or other
material, (indicated at R,) which unites said
yoke-plates or end pieces and is fastened to
the flanges or edges of said plates, as clearly
shown, preferably permanently. The shield
or cover R completes the casing of the work-
ing parts of the motor, It is preferably made
in parts secured, respectively,tothe two parts
or portions of the-field-magnet frame, so that
the lower portion of the motor-frame with the
armature may be removed, as before ex-
plained, without disturbing the shield or cas-
ing R, which protects the motorfrom beneath.

To allow ready access to the working parts
of the motor—as, for instance, to the commu-
tator-brushes—the casing or shield R is pro-
vided at the end with an opening, (indicated
by dotted lines at V, Fig. 5,) through which
access maybe had to such working parts. S
indicates a suitable cover-plate which nor-
mally covers said opening, but which may be
moved to one side when desired. This cover
S is preferably made to slide upon the rib T,
secured to and projecting from a part of the
shield or casing R, seeured to the upper por-
tion of the field-magnet frame.

As will be seen by the construction de-
seribed, I avoid the complications and incon-
veniences dependent upon the use of pansor

" * shields, which are hung from the motor-truck

work and which have to be removed in order -

to gain aceessto themotorfrom beneath. By
my invention the shield and detachable por-
tions of the motorare removed together when

the two parts of the motor-frame are discon-
nected from one another. The movable cover-
plate S may be mounted or hung in any de-
sired manner and to either portion of the
shield or cover R, as will be obvious.

In TFig. 4 I have shown a form which the
invention assumes when a motor having six
poles is employed. It will be obvious that a
motor with eight or any greater number of
poles might be similarly constructed and
mounted.

What I claim as my invention is—

1. The combination, in an electric-railway
motor, of a motor-frame made in two parts,
onesupported upon the car axle ortruck, while
the other part supports: the armature and is
attachable and detachable from beneath the
first, so that it may belowered with the arma-
ture, leaving the upper part in place, as and
for the purpose described.

9. The combination, in an electric-railway-
ear motor, of a field-magnet frame made in
two parts, the upper portion of which is sup-
ported upon the car-axle or truck-frame, while
the lower portion is movable downwardly
away from the first, and an armature having
its lower journal - bearing mounted on the
lower movable portion.

3. Inan electric-railway-car motor, the com-
bination, substantially as described, of a field-
magnet frame divided into two portions, the
upper of which is supported upon the top of
the ear-axle, while the lower is attachable and

detachable from the first and may be lowered.

away from it, and an armature supported on
such lower portion. |

4. Tn an electric-railway-car motor, a field-
magnet frame made in two parts divided on
a horizontal line, one of said parts being
mounted upon the car-axle or truck-frame,
while the other is attached to the first from
beneath and may be lowered away from it,in
combination with an armature supported on
the lower portion, so as to be movable away
from the upper portion without disturbing
the mountingof the latter, as and for the pur-
pose described. .

5. An electrie-railway motor having its ar-

. mature mounted on suitable journal-bearings
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carried by a support movable downwardly .

away from the main portion of the motor
without disturbing the latter and provided
with suitable means for attaching and de-
taching it at pleasure, so that the armature
may be lowered from its position, leaving a

| greater or less portion of the field-magnet in

place.
6. In an electric-railway-car motor, the com-
bination, substantially as desecribed, of a mo-

in two parts and sleeved on the car-axle,rods
or bars projecting therefrom in a horizontal
plane and carrying or supporting the field-
magnet poles, and an armature journaled in
said end plate or frame and supported by the
lower removable portion thereof.

7. In anelectric-railway-car motor, the com-

-t
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- tor-frame having an end plate or piece made
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bination, substantially as described, of & field-
magnet yoke-piece made in two parts and
sleeved on the car-axle and an armature
journaled in said yoke-piece and supported
on the lower removable portion thereof, as
and for the purpose deseribed.

8. Im an electric-railway-carmotor, the com-

bination, substantially as described, of the
two end plates.or pieces made in two parts
and sleeved on the car-axle, the parallel con-
necting rods or bars carrying or supporting
the field-magnet poles, and an armature jour-
naled in the frame thus constituted and sup-
ported by the lower removable portion there-
of, as and for the purpose deseribed.

9. In an electric-railway-car motor, the com-
bination, substantially as desecribed, of two
field-magnet yoke-pieces made in two parts
and sleeved on the car-axle and an armature
journaled in said yoke-pieces and supported
by the lower removable portion thereof, as
and for the purpose described.

10. In an electric-railway-car motor, a mul-
tipolar field-magnet having pole-pieces sup-
ported on connecting rods or bars between
end plates or pieces sleeved on the car axle,
in combination with an armature journaled
parallel to the car-axle on parts of said end
plates detachably secured beneath the parts
which rest on the car-axle.’

11. In an electric-railway motor, a multi-
polar field-magnet having yoke-pieces sleeved
on the car-axle and connected by field-mag-

-net cores parallel to the car-axleand provided

with consequent poles, in combination with
an armature journaled on parts of said yoke-
pieces detachably secured beneath the parts
which rest on the car-axle.

12. In an electric-railway-car motor, a bi-
sected field-magnet frame sleeved on the car-
axle, in combination with an armature
mounted on said frame parallel to the car-
axle and having both parts of its journal-
bearing carried by a detachable portion of
the frame, as and for the purpose described.

13. In an electric-railway-car nmotor, a bi-
sected field-magnet yoke-piece sleeved on the
car-axle, in combination with an armature
mounted on said yoke-piece parallel to the
car-axie and having both parts of its journal-
bearing carried by a detachable portion of
the yoke-piece, as and for the purpose de-
seribed.

14. In an electric-railway-car motor, the
combination, substantially as described, of
end plates or pieces of the motor-frame
sleeved on the car-axle and having the con-
tinuous webs or projecting portionsd, and an
armature having a shaft mounted on said
end plates or pieces.

15. In an electric-railway-car motor, a mul-
polar field-magnet frame having two parallel
end pieces sleeved on the car-axle and made
in two parts provided with flanges «, in com-
bination with an armature mounted on said
end plates on the line of division of said
parts.

16. In an electric-railway motor, a field-
magnet having two parallel magnetic yoke-
pieces sleeved on the car-axle and each made
in two parts joined on a horizontal line, in
combination with an armature mounted on
said yoke-pieces parallel to the car-axle and
connecting bars or rods between the end
plates carrying pole-pieces and energizing-
coils.

17. In an electric-railway-car motor, the
combination, substantially as described, of
two field-magnet yoke-pieces parallel to one
another and each made in two parts, the
upper of which is supported on the car-axle
independently of the lowér,an armature hav-
ing its lower journal-bearing on the lower
portion, and means for detachably fastening
the said lower portion to the upper, as.and

for the purpose described.

18. In an electrie-railway motor, the com-
bination, substantially as described, of the
bisected field-magnet yoke-pieces having
flanges o and guide pins or dowels m, and an

-armature parallel to the car-axle and having

a journal-bearing on the lower movable por-
tion of said bisected yoke-piece.

" 19. The combination,in an electric-railway
motor, substantially as described, of a bisected
frame the upper portion of which has a jour-
nal-bearing resting on the car-axle, an arma-
ture having the lower part of the journal-
bearing for its shaft carried by the movable
lower or under portion of the frame, and a
Jjournal-bearing cap for the upper portion of
the frame attachable and removable from the
car-axle independently of the lower portion,
as and for the purpose described.

20. In an electric-railway motor, the com-
bination, with parallel end plates or pieces
covering the armature at its end and having
the connecting bars or rods carrying pole-
pieces, of a shield or cover uniting said yolke-
pieces and secured to the same, as and for
the purpose described.
~ 2L In an electric-railway motor, the com-
bination, with a field-magnet frame made in
two parts detachable and attachable in the

manner deseribed, of a protecting shield or

cover also made in parts secured, respectively,
to said parts of the field-magnet frame.

22. In an electric-railway motor, the com-
bination, substantially as described, of the
parallel end plates or pieces A, bisected on a
horizontal line and having the lower portion
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attached and detachablé from the upper, of

an armature mounted on the lower portion
and a shield or cover fastened to said lower
portion and uniting the portions of said plates
at opposite ends of the armature.

23. In an electric-railway motor, the com-
bination, subsiantially as described, of the
motor-frame made in two parts, the upper
portion of which is supported on the car-axle,
while the under portion ecarrying the arma-
ture is detachable from the former,and a cover
or shield made in parts secured, respectively,
to said upper and lower portions and having
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an opening, as V, provided with a movable
cover S, as and for the purpose described.
24. In an electric-railway motor, the com-
bination of the vertical plate or piece A, made
in two parts joined on a horizontal line, an
armature borne on the lower portion thereof,
and a series of rods or bars extending hori-
zontally from said plate and carrying the
field-magnet poles of the motor.

r

Signed at New York, in the county of New 10
York and State of New York, this 14th day
of Mmch, A. D. 1891.

CYPRIEN 0. MAILLOUX,

Witnesses:
CHARLES HEINECKE,
R. P. SCHULZE.




