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Lo all whom it may concern:
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Be it known that we, WiLL1AM H. SOL

LY

and WILLIAM WASHINGTON PERKINS, citizens
of the United States of America, 1@51d1nﬂ' at

Philadelphia, in the county of Phll&delphm
and State of Pennsylvania, have invented cer-

tain new and useful Improvements in Elec-

tric Locomotives, of which the following is a
specification, reference being had thel eln to
the accompanying drawings.

It is the object of our invention to provide

an electric locomotive having traction-wheels
of substantmllv the same size and differential

driving mechanism between the motor and
the front and rear axles which will permit the

car to run at a high or low rate of speed, as
desired, while the speed of the motor is main-
tained at a uniform rate.

In providing the differential mechanism we

aim to use such. gearing as will avoid the ob-
Jectlonable_lattle and noise which are notice-
able in many of such apparatus as heretofore
built, will admit of a compact arrangement of
parts, will not be subjected to undue wear
and tearin starting or when thrown into gear,
and will permit the truck to run f1 ee When de-
scending a hill.

Our mventlon Includes the combmatlon of

devices hereinafter set forth.

In the drawings, Figure 1 is a side view of
Fig. 2 1is |

a truck embodying our invention.
a plan view of the same, and Fig. 318 a de’ra,ll
view of one of the boxes 11101091110* the WOTTL-

- gearing and ciutch.

35

40

In the drawings the framework A theaxles :

B,and the tr &CthIl wheels Care of usua,l con-
struction. We aim to maintain thetraction-

~wheels of equal size and to secure the varia-

tionsin speed and power by providing a driv-

ing-gearing between one axle and the motor-

shaft which will be differential relatively to

the gearing between the opposite end of said

Shaft and the other axle.

The motor 1 is located between the .:uleb
and 1its shaft 2 extends from each side over
the front and rear axles.
naled in casings or boxes 3,supported on the
axles and braced by the rods4. On theends
of this shaft and within the casing are-secured

the worms 5 and 6, Whleh mesh, lespectwely | may be maintained, so as to allow the shoes 100

Its ends are jour- |

’

“maintained at all times.

with the worm-wheels 7 and 8 loose on the
axles. Each worm-wheel has a friction-sur-
face on its side to be engaged by the friction-
shoes 9 on the toggle-arms 10, pivoted to the

“sleeve 11, which projects through a packing-

gland on the casing and is engaged by a bell-
crank lever 12.
the axles,and when either one or the other of

the elutch-shoes is thrown into engagement

with 1ts worm-wheel its axle will be revolved
accordingly. Theecluteh and gearing are thus
located within the box or casing, which may
be filled with o1l to keep the parts properly

labricated. The worm-wheels and worms of

each pair of driving connections, while being
the same as to size, differ in respect to the
pitch and number of the teeth, so that the

fferentially while main-
taining itselt a constant unvarying rate of
speed—that is to say, the pitch of the teeth
and threads of the rear pairissuch as todrive
the rear axle at a lower rate of speed than the
gearing at the front axle, but with greater
power—and in order that the two sets of gear-

ing may be thrown into and out of gear with-

their respective shafts alternately connec-
tions 14 and 15 are made from the bell-crank
levers 12, and these are pivoted to the lever
16 above and below the fulerum 17 thereof,
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The sleeves are splined to
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‘motion of the motor-shaft may be communi-
cated to the axles di

/5

3G

s0 that the motion of the lever which throws

one cluteh out of gear will throw the other

into gear, or by moving the lever to its inter-
mediate position both the clutches will be out
and the locomotive will then run free, as when
eoing downgrade, or the motor will run free

when at rest, the speed of the motor being

It will be seen from
the above that the differential driving mech-

anism consis{s in arranging between the ends

of the motor-shaft and the front and rear
axles, respectively, gearing which is different
at one end from that of the other with respect

the sizes of the parts, together with the trac-
tion-wheels, are maintained equal with rela-

tion to each other.

In starting the car,the rear slow-speed oear-

Qe

to the piteh and number of the teeth, while

95

1ng is first emploj, ed and the friction-cluteh
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to slip at first to secure a gradual action and

avoid straining the parts,and the car having
started, the shoes are foreced hard into place

‘and the full power obtained, after which the

rear gearing may be released and the front
high-speed gearing thrown into action. The
same action will take place in going around

curves orin climbing hills, where the greatest

power 18 obtained, the rear low-speed con-

‘nection being employed, while the front con-

nection is thrown out of gear. In order that
the two axles may be connected independ-
ently of the motor connections above de-
scribed, so that both axles will be driven si-

multaneously, whether the front or the rear
driving connection is in gear, we employ a

shaft 18, having beveled pinions19at its ends,
meshing with the pinions 20 on the axles.
1T'his shaft-is journaled in boxes on the axles
and its intermediate pertion may serve as a
support for the motor-frame. Should the

front gearing be in use and the front traction-

30

wheels slip, then the traction will be secured
through the rear wheels, and, on the other
hand, if the rear gearing be used the front
traction-wheels will act to supplement or take
the place of the rear traction-wheels.
- We claim as our invention—

1. In combination, the truck, the motor, a

driving connection between the front of the

sald motor-shaft and the axle, and a second |

482,594

driving connection between the rear of said

shaft and the rear axle, said connections be-
ing differential with respect to each other,

clutches on the axles, and an idler connec-
tion between the axles independent of the
motor and its connected mechanism, substan-
tially as described. |

2. In combination, the truck, the motor, the
driving connections therefrom to the front

and rear axles, respectively,the clutches, and
the 1dler connections between the axles, com-
prising the shaft and the miter-gears, the said
shaft being in connection with the motor-

frame, substantially as described.
- 3. Incombination, the truck, the motor, the

differential worm-gearing between the front
and rear ends of said motor-shaft and the
front and rear axles, the casings or boxes in-
closingsaid gearing, the friction-clutches, also

located within said casings and having sleeves

extending through packing-glands thereon to -
the outside, and means for operating the
clutches connected to the projecting sleeves,

substantially as described.

In presence of two witnesses.
- WILLIAM H. SOLREY.

WILLIAM WASHINGTON PERKINS,

Witnesses: '
WM. H. YELLAND,
WM. O’NEIL.
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In testimony whereof we affix oursignatures
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