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To all whom it may concermn:

Be it known that I, JouN 1. MAHANA, of
I'reewater,in the coun ty of Umatillaand State
of Oren‘on have invented certain new and
usetful Improvement& in Methods of and Ap-
paratus forthe Prepulsion of Trains, of which
the following is a specification, reference be-
ing had to the accompanying drawings, and
to the letters and numerals of reference
marked thereon.

At present in hauling trains the weight to
be moved has to be ﬂawed by the eapamiy of
the locomotive to h .::ml 1t up the steepest

grade, and as 1t is often 11111)0%511)16 Or 1nceon-

Vement to obtain assistancein moving a train
up a steep grade a locomotive of a certain
capacity has to haul on & comparatively level
grade much less than its maximum load on
aceount of 1ts inability to haul the same
amount up a steep grade. In other words,
the load havingto b% gaged by the weight the
locomotiveis ea,pable of pullingup the steep-
est grade, it necessarily follows that the loco-
motwe is not worked to its highest capacity
at all times.

The object of my invention is Lo overcome
this difficulty, and to accomplish this end I
propose to use the full energyv of the loco-
motive, when not needed to move the train,
to create and store up surplus power for use
in cases of emergency. I also proposeto util-
1ze the momentum of the frain when running
downgrade for the same purpose.

In the accompanying drawings I have illus-
trated an apparatus applied to a single-rail
rallway-train adapted to carry out my im-
proved method; but it must be understood
that I do not limit myself to the special ap-
paratus illustrated and desecribed, nor to its
appitcation to a single-rail railway-train, for
my method is equally applicable to the ordi-
nary two-rail railway-trains, otherapparatus
being designed to carry 1t into effect. In run-
ning downﬂmde it is customary to shut off
Steam and a,lso to apply brakes when the
grade 1s sufficiently steep to call for braking.

Now, forall practical economy the locomotive
might almost as well be running under a full
head of steam as with steam shut off. Nor
18 there any appreciable economy in fuel un-
less, asin running down a very long grade, the
In any case the saving is

fire is banked.
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almost inappreciable. I propose to run the
locomotive at its full capacity at all times:
butin order to obviate the dangerous increase
in speed that would thus ensue in running
downgrade I use friction-rollers, which serve
S bmkes for the car-wheels, and utilize the
frictioncreated therebytogenerateelectricity,
which 1s stored in 01‘(1111&13? storage- bdtterles
to be used to aid the locomotive in pulling the
train upgrade.

Referring to the drawings, Figure 1 repre-
sents 1}01‘51011:, of a loeomouve tender, and

car, partly 1n section, adapted for use on a

Slnﬂle-hbll 1mlw&y IFig. 2 is an end view;
Iun. 5, & side view of the running-gear of a
car with my apparatus for frenemtmﬂ* elec-
tricity attached thereto; .:Llld I'ig. 4 is a dia-
gram 1llustrating one arran Uement of cireuits
and switeh-board to be used 11 carrying out
my method.

Similar letters and numerals of referenee
indicate similar partsin the respective figures.

Arepresentsthe rail of a single-rail mﬂway
and B I3 are the vertical Wheelb of a car-truck,
adapted to run thereon.
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C C are the axles of the wheels B B, having

suttable bearingsin the truck D:. Thebe axles
are extended At both ends beyond the truck-
frame and carry on their ends the pulleys E
I, each axle carrying two pulleys.

I represents & shunt-wound dynamo, and
J the'shaft of the armature. The shaft. pro-
Jects beyond the dynamo on hoth sides and
carries at each end a friction-pulley G, of
smaller diameter than the pulleys E. The
dynamo is supported on a suitable frame I,
which rests on rubber cushions /v i+ on the
truck, and is so arranged that when the frame
rests at both ends on the cushions the fric-
tion-pulleys G will be between and in contact
with the pulleys L E. When, however, it is
desired to lift the friction-pulleys G out of
contact with the pulleys L, one end of the
frame II is lifted by means of the piston I in
the cylinder J, the piston-rod ¢ being connect-
ed to the end of the frame in any suitable
manner. The piston may be actnated either
by steam or compressed air to be admitted
under 1t through the pipe L, its admission
being controlled by means of the valve % in
the cab.

I: represents a switch-board in the cab, to
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‘board at 1 and 2, and these pivots 1

which lead as many series of wires
are dynamos on the train. 1M is a storage-
battery supported in any convenient manner
under or in the car. On the switch-board L
a double switch-lever is pivoted. This lever
consists of two arms [ [, connected together
by an insulated cross-bar 5 the connection
being such that the two arms are adapted to
have simultaneous and parallel movement.
Thearms/{are ph otedatoneend tothe switeh-
and 2
form the terminals of the wires m and o, re-
spectively, leading from the opposite ends of
the battery M. A wire !’ leads from the posi’-
tive pole of the dynamo to the terminal 5 on
the switch- bomd, and another {# from the
negative pole of the dynamo to the terminal
4 on the switeh-board. A short wire p leads
from the terminal 4 to a contact 3, also on the
switch-board. When the dynamo is not in
operation, the switch-lever will ocecupy the
position shown in full lines in Kig. 4. Sup-
posing the armature to be mechanically re-
volved in the direction of the arrow on Kig.
4 and the switch-lever moved to engage the
terminals 3 and 4, asindicated in dotted lines,
Fig. 4, the current of electricity will pass
through wire /’ to terminal 3, through the arm
of the lever to terminal 1, and through wire
to the storage-battery, the cireuit being com-
pleted by wire ¢ to terminal 2, through the
other arm of the lever to terminal 4, and
through wire * to the dynamo. Yhen the
dynamo is to be used as a motor, the switeh
will be moved to come in contact with the
terminal 3 and contact 5. The electricity will
then pass from the battery through wire m to
terminal 1, through lever-arm to contact 5,
through wire p to terminal 4, and throngh wire
[* to the dynamo, the armature of which will
then be electrically revolved, the circuit be-
ing completed by wire ' to terminal 3, lever-
arm to terminal 2, and wire o to battery. If,
therefore, the friction-pulleys & are brought
into contact with the pulleys Ii, the armature
will ald in turning the wheels B, and there-
fore assist the locomotive in moving the train.
Now it is evident that when the armature of
the dynamo is mechanically operated: by the

y friction-pulleys E and G a certain amount of

resistance will be offered to the revolution of
the car-wheels, and upon a moderate down-
orade and with steam shut off the tramn would
under such circumstances be brought to a
standstill, and inorder toovercome this tend-
ency I propose to use, as stated, the full
power of the locomotive when running down-
orade. Thefull powerthusexerted, added to
that acquired by the momentum of the train,
will then be divided, one moiety being used
to maintain the 01(1111.:uy speed ol the train,
and the other to generate electricity to be
stored up for futme use.

While I have illustrated only one car pro-
vided with the necessary apparatus to carry
out my method, it is obvious that more than

one car may be so fitted up, the connections |

as there |
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to the switeh board on the locomotive and to
the airor steam reservoir being duplicated for

each apparatus. The advautﬂ% attached to
this arrangement is that if the train 1s run-
ning down a slight grade very little braking
power need be clpplled the resistance oﬂfemd
by one dynamo being sufficient, and therefore
the steeper and 101]“*61‘ tho nmde the greater
is the number of d} namos which may be me-
chanically operated to store dectmclty The
connecting-wires and the air or steam pipe
to oljemte the pistons will be connected be-
tween the ears by any approved coupling, and
the connecting - wires may optionally pass
cither under the cars, as shown in the draw-
ings, or overhead.

AH} well -known devices to operate only
one or any number or all of the serics of pis-
tons for raising or lowering the dynamos may
be used; but as they form 70 part of my
present invention T do not particularly de-
seribe them.

In operation the clectricity will be stored
when the train is running downgrade, as be-
fore described. ‘When 1‘1mning on a level,
the dynamos will be out of gear with the fric-
tion-wheels E and the %Wltch lever [ out of
contact with both wires leading from the dy-
namos. Assoon asan upgrade is reached the
switeh-lever is moved to connect the dynamo
and battery, as before described, to cause the
armature of the dynamo to be electrically re-
volved, when on bringing the friction-wheels
G and E in centact in with each other the
car-wheels will receive positive rotation, and
the locomotive be thus aided inits work. As
many of the dynamos as may be needed to
sufficiently aid the locomotive will be put in
operation, they all being under the (,011‘51'01 of
the engineer.

Having described my invention, I claim—

1. ’Jf‘he method herein described of creating
and storing an auxiliary propulsive power
for use in an emergency without impeding
the forward movement of the train, which
consists in generating electricity by the ro-
tation of the car-wheels on a downgrade,
storing such electricity, and overcoming the
resistance to the ferward movement. of the
train caused by such generation by using the
power of the prime motor in addition to the
force of momentum of the train on the down-

mdo substantially as described.

. The improved method herein deseribed
f01 propellmg a train, which consists 1n gen-
erating electricity by the rotation of the car-
wheels, storing the electricity so generated,
overcoming the resistance to the forward
movement of the train caused by such gen-
eration by using the full power of the prime
motor in addition to the force of the mo-
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mentum of the train on a downgrade, anc

then using the electricity so stored to convert
the generator into an auxiliary motor to aid
the prime motor when the train is going up-
crade, substantially as described.

3. A truck, cushions on said truck, a frame
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resting on the cushions, a dynamo attached
to said frame, and pulleys on the truck and

~on the dynamo adapted to have frictional

contact, combined with a piston and eylinder
on the truck, the piston being connected to
one end of said frame, and means, substan-
tially as described, to operate the piston, as
and for the purpose specified.

4. A truck, a dynamo supported on said
truck, pulleys on the armature of the dynamo,
adapted to frictionally engage pulleys on the
truck,having uniform rotation with its wheels,

~combined with a storage-battery, a switch-

board, a switch-lever, suitable wire connec-

tions between the dynamo, storage-battery, 13

switch-board, and switch-lever whereby the
dynamo can be used as a generator or as a
motor, and suitable means to bring the pul-
leys on the dynamo into or out of engagement

with the pulleys on the truck, all substan- 2o

tially as and for the purpose specified.
in testimony whereof I hereto set my hand
and seal. -

JOIHN B. MAIIANA.

Witnesses:
EDWIN CRUSE,
E. L. WHITE.

L. S.]
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