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To all whom ¢ may concern: .
Be it known that I, CHARLES E. EMERY, of

.BIOOI{I}H Kings ccunty New York, (cfﬁce

New York CItV) have invented a certain new
and useful Improved Electrohydraulic Car-

Motor; and I do hereby declare that the fol-

lowing is a full, clear, and exact description

of the same, reference being had to the eccom-_

- panying dramnws mekmg part of this Specl-
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" hydraulic motors.

fication.
In the d,pphcatlcn of an electric motor for
the propulsion of vehicles, a serious difficulty

~arises from the fact that a much greater force

is required to start the vehicle than to main-
tain its motion afterward, and as the wheels
and all mechanism moving therewith are

-etonped when the vehicle is stopped an elec-

tric motor which at a high velocity developes
sufficient power in the form of a small force

moving throunh a great distance cannoft, when

the 1elcclty Is zero, exert sufficient force to
start the car without using a motor unneces-
sarily large at other timesor multiplying the
speed from the driving wheels to the motor so
much that the latter runs at a much higher
speed than necessary to develop the req_mslte
power at the regular speed of the car, and
even with these hlﬂ‘h gear ratios itis necessary
to employ a very heavy current in starting,
which increases the expense and reduces the
potential, thereby interfering more or less

“with.other cars on the same hne

It has been stated that in the perfect elec-
tric car the electric motor will run continu-

ally at constant speed and the ratio of the .

gearing between the motor and the driving
wheels be varied to suit the speed of the car.

The object of this invention is to secure

approximately the last named condition, by
causing the electriec motor to operate one or

more pumps for circulating oil, water or other

fluid under pressure, and with such fluid to
operate the driving wheels with one or more
It is proposed to operate
severalpumpsofdifferentsizesbythe motor;to
use asmall pump to start the car, a somewhat
larger one for moderate speeds of car and the
two together or a third larger one for higher
epeede, andso on,ortoprovide Severalhydl a-

lic motors of different sizes to operatethedriv-
ing axles and supply one or more with fluid

intermediate speeds of the car.

enabling the electric motor to be run at the
same speed for several different speedsof the
car and at approximately the same speed for
With this ar-
rangement it is practicable to keep the elec-
tric motor running when the car is stopped,
by letting the water pnmped return to the suc-
tion through a “ pass-by,” and the hydraulic
motors may be made to propel the car in op-
posite directions by simply reversing the di-
rection of the fluid through them. The Sys-
tem permits the use of an electmc motor, with
the field magnets arranged in series W_lth the
armature or “wound on any of the compound
systems; but it is preferred to use a motor
with such adaptations that it will run at sub-

stantially the same speed under different
loads, so that the quantity of current used

will be approximately proportioned to the load
at all times. Atunusunally high velocities, as
in going downhill, the electrlc motor will act

as a breke and in addition, by partially clos-

ing the outlet of the hvdmuhc motor operat-
ing the driving wheels thls may also be used

as a brake.
‘The kind of pump or hydratulic motor em-
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p_loyed for the purposes of theinventionisof

no importance so far as the method of opera-

tion is eoncerned. A series of ordinary re-
Tferent an-

ciprocating pumps, arranged at di:
gles to a erank, so as to cperete successwely,

.a,nd many forms of rotary engine will, with

proper adaptations, act elther as pumps or
motors. Either of the well known three or

80

four cylinder engines is well adapted for the

motor to cper_a,te the driving wheelis, but it is
desirable to.use as-a pump some one of the

simpler forms of the rotary engine adapted

to run at high speeds, so that it can be di-

00

rectly connected to the electric motor, and

which will deliver a substantlally uniform
flow. A fan or centrifugal pump is theoreti-
cally the best form of rotar y.pump to accom-

plish the purpose, since, mdependent of frie-

tion, the work performed is proportioned to
the ﬂmd discharged and when the discharge

is ‘at zero or less than the capacity of the

pump, the surplus water is simply carried
around by the vanes.
pump but one would be necessary with a ca-

pacity sufficient for the maximum speed.

put under pressure by an electric motor, thus | The pressure available with such a pump is,

W1th ‘this form of

95

[0Q




. 519,469

however, so limited, comparatively, that in

- general some form of rotary pump with a
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- By making the teeth comparatively short, the

55

connection as either apumpora motor.

pomtwe action is more desirable.

In the drawings: Figurelis a cross section

of a form of engine adapted for use in this
Hig.
2 represents an elevation of an eleciric car
with hydraulic transmission apparatus, one

of the driving wheels being removed toshow
Fig. 3 represents an arrangement
of the electric motor and the pumps across

the motor.

one platform of the car. FIig. 4 1s a vertical
central section of a valve adapted toregulate
and distributethe current from two pumps to

the hydraulic motor and foreverse the latter,

the valve proper being in elevation. Figs. 5,
6, 7 and 8 are horizontal c¢ross sections of the

above valve at the different planesshown by |
Allarerep-

the dotted lines and references.
resented as viewed from the top with valve
in mid position. Fig. 9 represents, by dia-

gram, an arrangement of three and four-way | 1
ent of the car, and similarly through a con-
ductory and a sum]a,r trolley to a second trol-

cocks to accomplish the purpose of the valve
shown in Fig. 4. Fig. 10 1s.a diagram cross
section of a Speelal “cock of mdmmy type.

Fig. 11 is a d1ar‘r1am showmw shunt winding

for the electric motor.
The simple form of mtmy engine shown in

I'ig. 1 is well adapted elther for a pump or

metor,. and is shown applied for both uses in

the other figures, it being understood that
any other form of pump or any other form of

motor may be employed. Fig. 1 simply rep-

resents two spur wheels geared together and
at the sides running close to the inclosing |
Theends of the wheels, front and rear,

case.
fit elosely between parallel ends of the case.

Central opcnings are provided in the small

chambers at the top and bottom of the case,
may be used as an inlet and

either of which
the other as an outlet. Asa pump the outer
teeth of the two wheels carry through more
water from one chamber to the other than the
inner teeth bring back and the pressure is
on the outlet side, while as a motor, when the

current is in the same direction, the pressure
. Reversing the direction
of the wheels reverses the direction of the

is on the inlet side.’

current when used as a pump, and reversing
the current reverses the direction of the
wheels when used as a motor. The appara-
tus has the advantage of extreme simplicity.

flow is very nearly uniform, and with the fa-
cilities now available for manufacturing gear

wheels they may be run, particularly in fluid-

~as in this case, pra,eti'cally without noise.

60

On the elevation of a car, shown in Fig. 2,

the electric motorand the pumps are arranged
on the front platform, and a hydraulic motor
attached to the rear-axle and connected by

pipes m and n with the pumps in manner to
be described. Evidently, if desired, a sepa-

rate motor may-be employed for each axle
and all be connected to the same pipes. If

the axles are in swinging trucks, the pipes on
~ the ear must connect with those on the trucks

‘the return circuit.

through flexible coils or joints near the truck
centers, in manner already worked out for
steam locomotives with eylinders driving the
wheels of a truck. 'The electric motor and

pumps may be arranged under the car or un-
der a seat, or 1n any Tocation desired, and at

any angle in relation to the car andes, as pipe
conn ectlons onlyareto be run tothe hydraulic
motor therefrom.

‘electric motor and pumps, elther on the front

platform where they can be covered up, or in

| a small inclosure within the car, at one side
of the aisle for instance, has the advantage

that all parts are readily accessible for ad-

justment and lubrication, and, moreover, the

same may be protected from frost and dirt

-much better than under-the car.

It is to be understood:-that the electriec mo-

‘tor is to be connected with an electrie line.
This may be done through a conductor =,
shown by dotted lines, and a trolley 0, ar-

ranged to bear on a trolley wire « 1ndepend—-

ley wire, or through the metal parts of the car

and car wheels to the ground when that forms
. T'he trolley wire ¢ and re-
turn conductor arve.of course to be conneeted

to a dynamo at a central station as is cus-

tomary. Evidently, however, the conductors
2 and ¥ may connect in any eustomaly way

with an underground system of conductors or
with the termlnalb of a storage battery car-
ried on the car itself. It should be under-
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The arrangement of the
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stood also that there will be proper means of

‘obtaining electrical resistance to. regulate the

amount of current taken from the lme, and ¢

represents the handle of a regulator or rheo-

stat to be used for thispurpose, which should
also be operable so as to cut off the current

105

entirely if desired, and may in addition be

arranged with mulmple contact points to
‘throw out some of the coils, to put some of

the same in multlple are, or the coils and ar-

‘mature in series, or in any other way modify

the distribution of thecurrent, as is nOW cus-
tomarily done in practice.
In the diagram of a shunt wound motm

Fig. 11, adapta.ble for that shown at C, ¢’ rep-

resents resistance in theline from tlollev, and

¢® resistance in the shunt to the field coils.
The resistance boxes and minor details of

the electrical apparatus are omitted on the

“car, to permit clearness of illustration of the

other parts. Although a diagram of a shunt-

‘wound motor is Shown, it is not necessary to

limit the construction to this form. Eithera
series-wound motor may be employed, as is

110
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more generally done, or a compound of series
and shunt-winding adopted which will cause

the speed of the motor to be more nearly uni-

form under varying loads.
In Fig.2, A ropresents a hydraulie motor of

the type shown in Fig. 1, the axle of the driv-
‘ing wheels, B, forming the shaft of one of the
gear wheels of the motor.
tached to the motor, conneeta at 1ts end

An arm, d, at-

130
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- through a link, ¢, with the body of the car, | Fig. 8, to a side port, £, which extends from
and the pipe connections, m,n, being flexible,

the axle with the motor readily accommodates
itself to the inequalities of the track and the

-movement of the car body on its springs.
‘When the axle bearings are arranged in a

truck swinging independent of or detachable

from the car body, the link ¢ should connect

to the truck frame. |

C is an electric motor and £, £, the commu-

- tator brushes.

- sired.

20
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D is a small pump and E a larger 'pump-

shown of the type illustrated in Fig. 1. One

of the cog wheels of each pump is secured to

a shaft, which is connected preferably by a

coupling at g directly to the armature shaft

of motor C, though gearing may be used if de-
T'he electric motorand pumps are sup-
ported on a suitable bed plate and the arma-

ture shaft preferably has bearings, 2, h, sepa- |
rate from bearings 1, 2, of the pumps, so that

either may be separately removed. In some
cases the pump bearings would be upon the
casings of the pumps themselves instead of
being separated as shown. The connections
to the bed plate for supporting the electric
motor and pumps are omitted for clearness of
illustration. | |

F is a receiver of the oil or other fluid to.

be circulated under pressure. Itisconnected
through asuction pipe 7 with suction branches

- kand k" to the small and large pumps re-

spectively, and by the return connection /
with the bottom of a regulating valve J. The

upper and lower openings of the motor, A,

connect respectively through the pipes m and
n with side openings in the valve J, and dis-
charge pipes oand pfrom thesmall and large

- pumps D and K respectively connect also with
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the distributing valve ag shown. =
To provide for the slight want of uniform-

ity in the delivery of the pump D, an air ves-
sel, G, 1s provided; a similar arrangement

may be provided for pump E. )

Arn enlarged sectional view of the distrib-
nting valve J is shown in Fig. 4 with various
openings lettered the same as the connecting

pipes.

will be understood by reference to the vari-
ous cross sections, Figs. 5,6, 7 and 8, made on

the planes in Fig. 4 shown by dotted lines,

which are referred tooppositethe other views.

 If it be supposed that the electric motor is

in operation so that the tops of the gear
wheels forming the pump turn inward, the
pumps D and E will draw oil through thesue-
tions £ and %£” and forece the same through

pipes o and p to the openings similarly let-

- tered in Fig. 4. The fluid disecharged from

the small pump D .through pipe o enters

It is a cylindrical valve fifted in a
cylindrical case, operated by a stem ¢ and an
external handle H.: The different arrange-
ment of the openings at different elevations

3

the elevation X, X, to the base of the valve

casing, passes at ¢ across the bottom of the

latter and connects with the pipe?, from which
the fluid returns, as stated, to the suctions %

and %', and the pump D is therefore, so to

speak, “short-circuited,” and only overcoming

friction. The fluid discharged from the large
pump K through the pipe p, as shown in Figs.
3, 4 and 6, freely enters a groove, p’, extend-

| ing nearly around the valve, from which, by a
side opening, w’, it enters the vertical ehan-
nel s, which extends from that point down to
the plane W, W, where, as shown in Fig. 8, it
18 discharged through a side opening, s? into

a cavity, w? which by means of a channel w

75
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connects under the bottom of the casing with

the other side channel at ¢’ and the outlet
pipe [, so that with the valve in the position
shown the large pump is also short circuited.
The connection j to tank F provides for .the

expansion of the fluid by temperature and
| S. The tank F
| may be made flat and located on the top of

any leakage in the apparatus.

the car to keep a head on the pumps. The
pipes m and n from the hydraulic motor A
enter at the right and left of the valve J at
the elevation X, X, and connect to ports m’

and 7', bent symmetrically to one side, to

shorten the width of valve, and the distribu-
tion to such ports is regulated by two semi-
circular bars, called valves, from similarity
in appearance and function to other valves.

‘The branches of the inner bar or valve, u, w’,

inclose a cavity, 2z, connected with vertical
channel s, and through the same as deseribed
with large pump K, and the passage z, 2/,
outside of valve v, #’, and inside of that des-
ignated v, v’, is connected with the vertieal
channel 7,and so in manner deseribed with

the small pump D. The outer edges of valve,

9‘7*

)5

I0O0 -
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v, v, being narrower than the portsn’/,m’,in

the mid position shown, any motion of the

IIO

car causing the gears of the electric motor A .

to revolve will circulate fluid from m to » or

i 7 to m past the edges of the valve v, v/, so

that the car may be run by gravity, be pushed

along the track or pulled by horses, in case

IIS

the car from location or accident is not pro-

-vided with the electric current.

It is evident from the deseri ptiOn that with

the valve in the position shown, the fluid is

not under pressure except that required to
circulate 1t freely. By, however, gradually -

pushing lever Hforward, thereby moving the
bottom of valve v, v', from left to right
and bringing the passage x, 2’ (which as Dbe-
fore stated 1s through » and o connected with

circuiting outlet 7%, IFig. 8, is gradually shut
and by continued movement of the electric
motora pressureisestablished which is trans-
mitted through m to the bottom of the motor

above the valve and asshown in I'ig. 5 passes | A, forces the tops of the wheels toward each
directly into a vertical channel, », in the | other, thereby moving the car ahéad, the
valve, extending downward to the elevation | return water from motor passing through
W, W, and escapes by a lateral opening; ¢%, | pipe n and passages v* and ¢ to return pipe

120
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‘the discharge sideof small pump D), theshort
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I. Assoon as the handle is pushed forward | the car has been reduced in Sljeed by using
onlythesmall pump, it may be run still slower

suf:lclently to cut oit
opening #* entirely, the full pressure avail-

able is developed by the small pump and
the whole volume discharged, less leakage,

operates to turn the motor A and propel the
car ahead, when, after the speed due to these
conditions is established, the handle may be
pushed farther forward, tmmnﬂ the hottom
of valve, Fig. 7, fa1thel from left to right,
when the budn'e v’ of the inner Valve, I‘w‘ 7
will be thrown over the opening m’, but be-
ing narrower than such opening will not stop

the flow of Auid, but when such bridge has

passed the port m', the pressure from the
larger pump will, thmun'h s, be transmitted
to pipe m, the short circuiting opening s?,
Fig. 3, bvemﬂF by that tlme closed by passing
the end of the channel w? Meanwhile, how-

ever, the small pump, which has been cut off

the motor by the closing of passage z’, has
been short circuited by a branch opening, ¢4,
Fig. 8, from 7 coming opposite the discharge
opening . The speed of the car having be-
come established for such conditions, if the
resistance of the car be small enough, the
valve may be revolved still farther by handle

H, when the end p° of groove p’, Fig. 6, will
be brought in full commumcatwn Wltn the

vertical Slde opening y which extends above
the top of the valve, as shown in Fig. 5, so
that the passages r and s, and therefore
through o and p, the pumps D and E will
be connected together and both diseharge
through opening s, cavity 2z and port m’ to
pipem, so that a still greater volume of fluid

will be transmitted and the car run more

10

“1he lever at will in the several positions

45 P

ward, the speed of car will be reduced by a

rapidly for constant speed of electric motor,

providing the resistance be less, as stated.
It is plefemed to provide the handle H with
a catch operating 1n connection with a quad-
rant, the latter provided with notches to hold

where the valve is opened full to one or both

umps. )
Evidently if the handle H be pulled back-

- series of steps, providing the motor is ar-

59
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ranged fo run at constant speed. There will
be no propelling effort when the valve is in

mid position, and as the valve in allrespects

is symmetrieal on the two sides, a continued
movement of the handle, I, backward will
cause pressure to be transmitted through
pipe n to turn the motor A in the reverse di-
rection. If the car be still going ahead, the
handle H may be gradually pulled back of

-mid position to check the motion, and at will

back far enough to bring pressure from one,
the other and the two pumps successively, in
the order previously stated, and cause theecar

torunbackward at different speeds, while the

electric motor and pumps continue running
in the same direction as before. At either
speed in either direction, the rheostat han-
dle, C, may be operaied to vary the current
or its distribution as desecribed.

the short circuiting

HKven atter !

by putting resistance in the electric cireuit
and taking less current from the line. It
should De borne in mind that with this ar-
rangement a higher speed cannot be obtained

by the use of more pump capacity, unless the

resistance has decreased so that the eleetro-
motor can furnish the increased quantity of
fluid when 1t is running at substantially con-
stant speed, but ordinarily the resistance does
decrease after the car is fairly started.

Very many modifications in details of con-
struction and routine of operation are prac-
ticable. Fig. 9 shows separate valves which
can be operated to give the same results as
valve J. In this figure L. represents a two-
way cock readily turned to distribute fluid
received at o from the small pump to a return
pipe { through a branch plpe 2, shown in dot-

ted lines, or thJ. ough pipe 3'to a fom way cock

N; and M is & two- -way cock readily turned
to dl'%tubute fluid from p, through an outlet

4 to the return pipe 1 or throurrh outiet 5 to
the four-way cock N.
80 constructed that o, 2

The valve L. should be
and 3 will be open a
little at the same time so as to have an outlet

forthe pump always open, and valve M should

also be so proportioned that p, 4 and 5 will
also be open a little at the same time for the

75
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same reason.. Again,thefour-waycock N may

readily be tumed to distribute fluid from

either or both pumps received through I or

M, or both, to either branch, m or n, leadmﬂ‘ |

to motor, the opposite bmneh bemn' mean-
while connected to return pinel. The bridge

7 of four-way cock N should either be omltted
or made so narrow that it will not entirely

close 1nlet 6, and the cross bridge of valve
should be narrower than ports m a.nd n, SO as
not to close them till bridge 8 opens outlet .
If bridge 8 be mace wide enouwh to close out-

let [ with valve in mid position, it will stop

the hydraulic motor by closing its outlet and
the arrangement may therefme be used as &
brake by gradually closing /. To prevent in-
jury in case this be done Suddenly, the pas-

sage 9 in four-way cock may connect with a
central hole in the cock which has an outlet
at the end connecting by a pipe 10 with a
safety valve 11, the dlscharbe, 12, of which is
to lead to return pipe ! (as worked out on the

 safety feeds of marine pumps); or ihe bridge

3 may have a small hole in it to permit a
slight circulation, but retain sufficient press-
ure to stop the motm and car.

If desired,the return fluid in Fig. 4 may be
delivered under the valve instead of to lower
passage ¢’ and its outlet to the passage ¢’ and
discharge pipe [ be regulated by a projection

( on the bottom of the valve 80 as to aeccom-

plish the same purpose as Wldemnﬂ' the bridge
8 in Fig. 9. Plefelably, however when the

valve J is used, the various bI‘ldU‘BS and open-
ings are to be so arranged as to short cirenit
both of the pumps and the motor, as above
deserlbed, and the braking is pr efembly per-

100G
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plug cock, shown in Fig. 10 and at 13, Fig. 3,

519,469

5

formed by a separate valve in the form of | combination and arrangement of parts may

which is to be arranged in the return pipe 1
and operated by a lever K in latter figure.
This cock may, as shown in Fig. 10, have a
small hole through it to permit slight circula-

tion of fluid, or the pipe 1 above the valve, |

Fig.3, may be relieved through asafety valve,

as described in relation to Fig. 9. -
Thesame general principles, evidently, will

apply when several hydraulic motors of dif-

ferent sizes are used to propel the car and the

same supplied with one or more pumps driven

- by an electriec motor. It is possible with two
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pumps to obtain four combinations. Forin-

stance, first, the small pump may be used;

second, the large pump and small pump to-

gether with the current reversed in the latter
80 as to deduct its capacity from that of the

large pump; third, the small pump may be

short circuited and the large pump used

alone, and fourth, the capacity of the two
pumps may be added together as deseribed.
'This may be accomplished in Fig. 9 by put-

ting a four-way cock in the place of L, con-

necting up the two sides of small pump D to

“the top and bottom outlets and the left-hand

outlet tothereturn pipe 1,in which way either
side of the pump may be connected to valve
N when the other side will be connected o
retarn pipe 1. The number of combinations
possible is too great to permit. detailed de-
scription. It
any desired combination may be made by the
use of separate valves, after which such sepa-

rate valves may be joined in one to give the
desired sequence of movements: One valve

J 18 shown to illustrate the principle, and
other arrangements will readily be made by
an expert with this as a sample, -~

If the winding of motor or arrangement of

electric conductors be such that the electri- |

cal features can be better arranged for econ-

omy or efficlency for each position of the.
starting lever H, an arm on the shaft of such-

lever may readily be connected to a commu-
tator lever like C, so as to make the electri-
cal changes coincident with those of the fluid.
When the electric motor and pumps are erect-
ed on one platform, it is desirable that the
car be turned on a loop on the end of the
route. When the car is not so turned the

operating levers H, K and ¢ should be dupli- |

cated at the ends of the car and connected
mechanically by levers, gearing or chains, as
18 customary. | |

The arrangement of the electric motor and

pumps on the platform unbalances the ear,
for which reason the wheels are shown set for-
ward, by which means. therear or driving axle
in this case,though lessloaded when the car is

light, will receive a greater load when the car

18 filled with passengers and increase the ad-
hesion of driving wheels as required.-
The present application shows an adapta-
tion of the invention for the propulsion of a
vehicle, but evidently substantially the same

1t should be borne in mind that

be employed as a meansof transmitting press-

ure derived from an electric motor to any
point where fluid under pressture can be util-

70

ized for power or purposes of any kind, and

different volumes of fiuid at varying or con-.
stant pressure, representing different quanti-
| ties of work, be furnished at a distance by the
primary operation of an electric motor which;

if desired, can be run at substantially con-

| stantvelocity. The presentinventionis,how-

/5

ever, confined to changes of speed by a series -

of steps such as is secured by connecting a
different number or different sizes of pumps
to supply a given sized motor, or by connect-
ing a differentnumber of motors or motors of
different sizes toreceive fluids from a definite
pump supply. With thisinvention the ratio
of transmission, so to speak, is definitely

3o

changed by what is practically a substitution

of different pieces of apparatus,as in a change
of gear wheels, as distinguaished from an ap-

paratus in which the effective capacity of

le

each pump is echanged progressively by ad-

‘mitting air or ehanging its stroke as has been .

proposed. The invention contemplates that
the apparatus for producing such changes ot

speed hydraulically in a series of steps will

in all cases be combined with an electric mo-
tor.

tating one, as evidently the ram or piston of
a Simple hydraulie ¢ylinder ean be employed
as a motor to operate cranes, elevators or any
other form of mechanism. o

If in Fig. 2 it be considered that B instead
of being a car wheel is the armature of an
electric motor operating motor A as a pump
delivering fluid to operate pumps D and K as
hydraulic motors, which in.turn operate C as
a dynamo to generate electric current, or such
motors furn a car axle or perform any other

~useful work, then with- the valve J, connec-

tionsand general arrangeraent exactly as they

It is not necessary that the form of en-
gine employed to utilize the pressure be a ro-
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are shown, there will, as in the other case, be

practically two sets of hydraulic apparatus,
one operated by an electric motor and acting
as a pump to impart pressure to a fluid, the
other utilizing the pressure of the fluid as a
hydraulic secondary motor actually perform-

| ing the work intended, when both Sets of hy-

draulic apparatus form part of what may be
termed *“‘a hydraulic transmitting apparatus.”
With A acting as a pump,connected through
valve J with the larger engine K, acting as

a motor, one speed will be imparted to the

latter and its connecting shaft, but if the
connection be to D, which is smaller, the
speed of the shaft will beincreased. Modilfi-
cations of speed can be made by supplying

115
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fluid to both D and E so that the capacity of

one is either added to orsubtracted from that

of the other, as in the previous case, from
| which it appears that either of the two sets

of hydraulic apparatus above referred to may
have multiple units to change the relative ca-
pacities of the apparatus for pumping and

130
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| that for utilizing the pressure of the fluid | largef motor will develop the greater power

e (o

pumped and be operable at will to change the

relative velocities of the two sets of apparatus

and thereby the relative velocities of the elec-

triec motor in relation to the work indirectly
done by it through a pump or pumps and a
hydrauliec motgrs or motors.

of different sizes, which operated at times

separately and at othertimes together, at sub-
stantially constant speed, will furnish differ- |

ent volumes of fluid to the axle motor and
therefore operate the latter at different rela-
tive velocities, or there may be two or more
motors of different sizes, which a given quan-

 tity of water from one or more pumps will
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~operate at different relative velocities. The

motors of a different size may be upon the

same axle and used singly or together, and

the same arrangement be duplicated on an-
other axle and corresponding parts eonnected
to same pipes, or the motorson different axles
may be of different sizes, and the fluid under
pressure from the pumps delivered to the
motors on either or both of the axles, the car
being driven by the motor to which fluid is
supplied and at a speed corresponding to the
size of such motor. In such case the other
motors would be short-circuited. W hen mo-

tors of different sizes are used together the |

In other words,”
there may be two or more pumps, preferably

and the otherassist in the propulsior, whether
it be on the same or a separate axle.

~What I claim as my invention, and desire

to secure by Letters Patent, is—
1. In combination with an electric motor, a
series of pumps of different sizes operated

thereby, a hydraulic motor operated by the

fluid delivered by such pumps and suitable

transmit fluid from the pumps to the hy-

draulic motor and operate the same at differ-

ent relative velocities proportioned to the
size and number of pumps at the timein use,
substantially as and forthe purposesspecified.

2. In combination with the frame of a car
truck, and in combination with an axle of

‘such ear, a hydraulic car motor provided

with a lever arm articulated to sueh frame,
and with flexible fluid connections, whereby

the frame will be free to accommodate itself

to changes in the position of the axle relative

' to it without interference with the operation

]
]

:

of the motor, substantiaily as and for the
purposes specified.

CHAS. E. EMERY.

Witnesses: -
G. C. PENNELL,
J. A. RUOFF.
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‘valves and connections all operable at will to 40
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