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UNITED STATES

PaTENT OFFICE.

WILLIAM ROBINSON, OF BOSTON, MASSACHUSETTS.

ELECTRIC-MOTOR CAR.
BPECIFICATION forming part of Letters Patent No. 436,440, dated September 16, 1890.
Application filed September 16, 1889, Serial No, 324,166, (No model.)

To all whom it may concern:
_Be it known that I, WILLIAM ROBINSOX, a
citizen of the United States, residing at Bos-

.ton, in the county of Suffolk and State of Mass-

achusetts, have invented a new and useful

~ Improvementin Electric-Motor Cars, of which
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the following is a specification.

In electric-motor cars usually the motors
are journaled directly to the axles without
elasticity. = This causes a solid pounding
movement of the wheels upon the rails, very
destructive to the latter, and- also causes a
solidity and harshness in riding destructive
to comfort. ;Furthermore, the ‘gear-wheels
which drive the car are very noisy and there-
fore offer a serious objection.

The object, therefore, of my invention is to
overcome the above-named objections.

The nature of my invention will be under-
stood from the description which follows, ref-
erence being had to the accompanying draw-

ings, which form a part of this specification,

in which— . _

Figure 1 is a top view of an electric-motor
truck illustrating my invention. Fig. 2is a
side elevation of the same, partly in section,

through the line z », Fig. 1. TFig. 3 is a sim-

ilar view illustrating a modified method of
flexibly supporting the inner or free end of
the motor. Fig. 4 is a cross-section illustrat-
ing the construction of the intermediate gear-
wheel. Fig. 51is an edge view of the same.
Fig. 6 is a section through the line y .y, Fig.
2; and Fig. 7 is a top view of the pedestal p
with the top plate of the same removed.

Similar letters of reference indicate corre-
sponding parts in all the figures.

A is a car-truck frame provided with the
wheels a, connected by the axle ¢/, and the
wheels b, connected by the axle b’ in the usual
manner.

The motor B, which drives the axle 1/, is
provided with journal-bearings h 7/, through
which one end of sald motor is supported
flexibly on said axle ?’. The method of se-
curing this flexible support will be under-
stood by reference to Figs. 2 and 38, in which
the motor B is provided with the open or
slotted pedestal ¢. Said pedestal c embraces
the axle " and the journal-boxes e, in which

said axle is journaled. On the upper part of

the journal-boxes e is placed the spring f, and

on this spring rests the upper part d of said
pedestal ¢. The spring ¢ is placed between
the lower part ¢’ of the boxes ¢ and the lower
part d’ of the pedestal ¢, -

- It will be understood that the journal-bear-
ing A’ is constructed in every respect exactly
like the journal-bearing h.

The upper springs of the bearings A A',.it
is evident, support one end of the motor B
flexibly on the axle d’, while the lower springs
present an elastic cushion against too great
arebound. Thus all movements of said mo-
tor relatively to said axle are cushioned by
said springs, and consequently elastic.

The inner sides of the pedestal ¢, in con-
tact with the journal-boxes e, are formed in
curves struck from the center of the shaft 1,
as shown, and the.sides of the journal-boxes
¢ areformed on curves corresponding to those
just described. The pedestalc and theboxes
¢ are thus arranged to move up and down
freely relatively to each other.

It will be observed that the movement of the
pedestal cin a curve on the journal-boxes e
keeps the pinions %. %', with their shaft 4,
always in the same position relatively to the
gear-wheels [ I/, no matter what up-and-down
movement said pedestal may make on the
springs dd’. The pedestal ¢is kept from lat-
eralmovementon the boxes eby the flanges m
m’ on said boxes ¢ or in any suitable manner.

In' the description given ¢ is a counter-
shaft driven by the armature-shaft n, as
shown. . When convenient or desirable, how-
ever, the armature-shaft n may take the place
of the counter-shaft ¢ and gear directly with
the gears I I/ of the driving-axle b’. . The
object of the curved pedestals and journal-
boxes is to keep the shaft which directly
drives the axle b’ always in the same posi-
tion relatively to said axle during any auto-
matic adjustment between said pedestals
and journal-boxes, no matter. what may be
the particular mechanism used to communi-
cate power from said driving-shaft to said
axle 0’. The springs placed above the jour-
nal-boxes support the weight of the motor
normally, and the lower springs afford an
elastic resistance to the sudden raising of the
motor from its upper springs by the sudden
action of the gears or from other cause.

To the inner end of the motor B is rigidly
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secured the bracket o, which is provided at
its opposite end with the open or slotted ped-
estal p, which embraces the axle ¢’ and the
journal-box ¢. Said pedestal p rests on the
spring 7, which is su pported by the journal-
box g, while the Spr ing 7’ is inserted between
the lowe1 part ¢’ of the box q and the lower
part p’ of thepedestal p. Thuswhethersaid

pedestal vibrates up or down it meets an elas-.

tic cushioning resistance on one or other of
said springs =7/, That the axles o’ b’ may
have play relatively to each other the pedes-
tal p is free to move back and forth somewhat
relatively to the journal-box ¢. To this end
spaces a? (see Fig.-7) are left between the
sides p* ¢* of the pedestal p and the sides of
the box ¢, as shown. The flanges b* ¢? of the

box g overlap the sides p? ¢* of said pedestal

“p and keep said box and pedestal in proper
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adjustable position relatively to each other.
The axle o’ is also free to move endwise in
the box g, relatively to the pedestal p, and
the upper part or plate d? of the pedestal p
is free not only to slide on orover the spring-
seat € butalso to turn or a vertical a\1s rela-
tively thereto Thus, while the axle o/ sup-
ports flexibly one end of the motor B, said
axle is allowed free and unobstructed move-
ment in any direction relatively to said ped-
estal p.

The degree of flexibility allowed to the
springs » 7’ between the axle-box and pedes-
tal is regulated by the screw f? which screws
intothe plate g*and presses agamst thespring-
seath%. Thelower part or plate p’ of the ped-
estal p forms a shoulder and sliding seat n?
for the plate ¢* and said lower plate p’ of the
pedestal is provided with a slot 4%, through
which the de usting-serew f? passes. Thus
said plate p’ of the pedestal p isfree to move
in any direction relatively to the axle with-
out regard to the screw f? passing through
said pedestal-plate.

In Fig. 3 the inner end of the motor B is
supported flexibly from the truck-frame A by
the springs &? I*, as shown. -

The O'ear-wheele { ', secured to the axle b/,
have their teeth cut diagonally across their
peripheries. The teeth of these two wheels
ineline in opposite directions, as shown—that
is, the teeth of the two wheels extended would
meet each other on an angle. The pinions
% %', respectively,on the counter—shaft 7 have
thelr teeth also cut diagonally and in oppo-
site directions to mesh with the gear-wheels
1. 1Inlike manner the pinions ¢ ¢ on the
armature-shaftn, having teeth cut diagonally
in opposite directions, mesh, respectlvely,
with the diagonally-cut gear-wheels s s on
the counter-shaft 2.

It will be observed that the two correspond-
ing gear-wheels on each shaft have their teeth
cut, respectively, at opposite angles. When
gear-wheels having their teeth cut diagonally,
as described, are meshed- and run at speed,
the driving-tooth engages the one driven by

touching it first at one corner and gradually

their noise.

436,440

moving the contact along overthe wholeside
of the tooth. This movement causes the gear-
ing to run with comparatively.little noise.
If only one diagonally-cut gear-wheel were
used on a shaft, the side pressure of its mate
on the diagonally-cut teeth would cause an
end movement of said shaft and correspond-
ing end or side pressure on the journal-boxes.

-This end pressure, however, is entirely obvi-

ated and perfectly-even running of-the shaft
secured by putting at least two gear-wheels
on each shaft and cutting their teeth, respect-
ively, on angles running in opposite direc-
tions, as shown.

Figs. 4and 5 illustrate a construction of the
gear-wheels which still further diminishes
In this case the wheel is com-
posed of alternate layers of metal and vulcan-
ized fiber or other substance answering as a.
damper and absorber of sound. The layersw
are metal and the layers v are fiber. These
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layers are firmly secured together by riveting °

or otherwise, and the teeth w are cut diago-
nally across the periphery of the wheel, cut-
ting both the metal and the fiber at an angle,
asshown. Themetal affordsstrength, andthe
fiber acts as a damper and absorber of sound,
and at the same time causes a softness of
touch between the meshing gear-wheels, The
diagonal cut of the teeth on this compound
wheel makes it much more noiseless than a
similarly-constructed wheel with teeth cut in
the usual manner would be, since the teeth of
the wheels gearing together mesh and inter-
lock gradually, as already described, insteadof
suddenly and with a blow on the whole side
of the.tooth, as is the case when the teeth are
cut straight across the peripheryof the wheel.

Having thus described my invention, what
Teclaim as new,and desire to secure by Letters
Patent, is—

1, The combination, substanually as de-
seribed, of a motor car or truck, a motor ar-
ranged ’to drive the same, and curved guides

Qo

95

I00

105

I10

between said motor and the axle which it .

drives, said motor being flexibly supported by
said axle and adjustable in the line of said
curved guides.

2. The combination, substantially as de-
scribed, of a motor car or truck and a motor
arranged to drive the same,said motor being
provided with curved pedestals or guides and
supported flexibly by springs on the axle
which it drives,said motor moving adjustably
on said axle and springs in the line of said
curved guides.

" 3. In a motor car or truck, the combination,
substantially as deseribed, of a motor ar-
ranged to drive said caror truck, curved ped-
estals or guides secured to said motor,a jour-
nal box or boxes on the axle driven by said
motor, said journal-boxes having sides curved
to correspond {o the curvature of said pedes-
tals or guides, and springs supporting said
motor on said curved journal-boxes, said mo-
tor having a curvilinear adjustment on said
journal-bozxes relatively to said axle,
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4. Tn a motor car or truck, the combination,
substantially as described, of the driving-
axle, the motor supported flexibly on said
axle and arranged to drive the same, a shaft
arranged to convey or transfer power to said
driving-axle,and means for causing a flexible
adjustable movement in a curve between said
motor and driving-axle, whereby the shaft
which drives said axle will always retain its
normal distance from the same.

5. The combination, substantially as de-
scribed, of a motor car or truck, a motor ar-
ranged todrive the same, springs placed above
and below the driving-axle,and curved guides
arranged to cause a curvilinear flexible ad-
justment between said axle and motor.

6. The combination, substantially as de-
seribed, of a motor car or truck, a motor ar-
ranged to drive the same, curved guides ar-
ranged to causeé a curvilinear adjustment be-
tween said motor and the axle which it drives,
springs placed above and below said axle,
and means for adjusting the tension of said
springs.

7. The combination, substantially as de-
seribed, of a motor ear or truck and a motor
arranged to drive the same,said motor being
supported flexibly on one or more axles of
said car or truck, the axle supporting one end
of said motor being free to move in a hori-
zontal plane relatively to said motor. ‘

8. The combination, substantially as de-
scribed, of a motor car or truck and a motor
arranged to drive the same, said motor being
wholly or partly supported on one or more
axles of said car or truck, one of the axles

supporting said motor being free to move
lengthwise relatively to said motor.

9. The combination, substantially as de-
scribed, of a motor car or truck and a motor
arranged to drive the same,said motor being
supported flexibly on the adjacent axles of
said car or truck,one of said axles being free
to move in a horizontal plane relatively to the
pedestal or motor-bar supported by said mov-
able axle. ‘

10. The combination, substantially as de-
sceribed, with two shafts, of gear-wheels ar-
ranged to communicate motion from one of
said shafts to the other, said gear-wheels be-
ing arranged on their respective shafts in
pairs, the two wheels of each pair having their
teeth formed diagonally on their peripheral
surfaces, and the teeth of the respective
wheels inclining at an angle toward those of
the other wheel of the pair on the same shaft.

11. In a motor car or truck, the combina-
tion, substantially as described, of the driv-
ing-axle, the motor which drives the same,
and gear-wheels arranged to communicate
power from said motor to said driving-axle,
said gear-wheels being arranged on their re-
spective shafts in pairs, the two wheels of
each pair having their teeth formed diago-
nally on their peripheral surfaces, and the
teeth of the respective wheels inclining at an
angle toward those of the other wheel of the
pair on the same shaft.

WILLIAM ROBINSON.

Witnesses:

Francis S. DYER,
. CHAS. A, CURRIER.
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