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To all whom it ma J COTLCEITL:
Be it known that I, WiLLiaM L. SILVEY, a

~ citizen of the United States residing at Deuy-
- ton, in the county of Montmmery and State
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 which the locomotive is operated, the above-
mentioned means for supporting the pinion-
'S]lafts being what 1 wﬂl helelnaf"tet tetm_
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- dosed

on the truck:

of Ohm have invented a certain new and use-

tul Impmvement in Klectrie Locomotives, of |
which the following is a full, clear, and ex-

act deseription, referenee bemﬂ' had to the ac-
¢ompanying drawings, formlnﬂ* part of this
speeification.

My invention relatesto an 1mprovemenb in
electric locomotives of the class in which a
single motor is mounted on the truck in such

a manner that undue strains on and vibra-
tions of the latter, resultmﬂ' from the irregu-
larities of the tr ack will not produce bad ef-

fects on the motor meehamqm |

- The main objeet of my invention is to pro-
mde means whereby the pinion-shafts, which
are flexibly connected with the motor-shaft,

will be so supported fhat the pinions will at

all times be kept in .positive mesh with the
gear-wheels on the axles, notwithstanding

the variable positions assumed by.the truck- |

wheels, axles, and ﬂ'ear-wheels, due to the
curvature of and variations in the track over

ﬂ'ear—fra.mes 7
Anothm object of my 111V@11t10n is to com-

bine with the gear-frames suitable casings

for the'gear- wheels and shaft-couplings, said

casings bemﬂ* adapted not only to protect the |
parts from injury, but also to contain oil for |

the constant 1111)11@%1011 of the. proteeted
parts,

The invention mll fu st be deseribed in con-
nection with the accompanyingdr awm as, and

then pointed - out in the claims.
Figure 1 of the drawingsis a top plan view

ﬂlusmatmg my mventlon all parts 'in posi-
tion, with the gear and coupling casings |
2 is a side elevation of Fig. 1' |
.Showmﬂ' the manner of mounting the motor
Fig, 3 1sa top plzm view illus-

El

trating my mventmn with the tops R R and
YY Of the respective coupling-casings and

gear-casingsremoved and with the car-wheels

and truck-frame broken away. Fig. 4 is a
side elevation of Fig. 3 along the 1101 izontal
line Z Z Fig. 5is a perspectwe view of-one

N of the truck by bolts /.

of the ﬂex_lble couphngs by which the pin-

1on-shafts are connected with the motor-shaft.
Figs. 6, 7, and 8 are enlarged detail perspec-

tne “VleWb of pamts of the eouplmﬂ* shown in
FKig. 5.

55

In the drawings, Nare the ¢*1de beﬂ.ms of the

truck J, the wheele and ¢ the axles.  To

‘these side beams are attached suitable jour-

nal-boxes M, which are preferably surmount-
ed by, or in a suitable manner connected to,
springs 1., on which the car-frame is Sup-

60

ported. - Inthis case I have shownthe springs

mounted on top of the journal-boxes and par-

_65 .

tially concealed in chambers K in the pedes-

talsn, whereby the springs are not only stead-
ied, but they are also protected. The pedeﬁ—

| tals are all connected together into a semi-

rigid frame by the side beams N and suitable
end beams, as will be seen in Fig. 1.

It will be observed that the side beams are
attached to the jaws or pedestals n, in which
the journal-boxes M are free to move in a
vertical direction, the fork in the respective
pedestals preventmﬂ' the wheels and axles
from getting out of proper alinementin a lon-
gitudinal direction and at the same time al-

lowing" them to take up any irregularity in

the tlack the inequalities being taken upin

the’ pedest&l-Spl ings L without to any great

To the-
end beams the brake 1nechamsm and other.
necessary parts (not shown) are attached.

75
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extent throwing the side beams N out of par-

allelism with respect to each other.

. The electric motor is supported upon cross-

chLIIlS W,which are secured to the side beams

is necessary to hang these cross-beams under
the side beams, so as to get the center of the
armature-shaftXLin ahnement with the center

of the car-axles; and in order to support and
hold these cross-beams perfectly rigid I use

trusses O,which preventsurgingor swaymwof
the motm or the frame on Whlch it rests, AS

will be seen in the drawings, the end platesor

In some cases it

go

heads p ¢ of the motor are p1 ovided with lat-

eral flanges directly under the motor-bearings

b, by which the motor rests on top of the cross-
These flanges are sufficiently large -

beams

100

to afford ample Deaunmsurfam On the cross- -
beams and to allow the parts to be bolted to- -

gother in the most substantial manner. The

field-magnets r r of the motor are of thering
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on the inner end of each pinion-shaft E i1s.
fived a similar driver A’. In Figs. 8,4,and b

it will be observed that the outer ends of these 7o
driver-arms are made to arch toward each
other, so that the centers of the.outer arms
shallcomeasnearlyinrelativé alinement with-
each other as possible, thereby preventing.
side strains, whieh would tend to disrupt the 75
material of whichthedriversare made. Suit- = -
ably-formed links B are fastened at one end

to the drivers by means of bolts G, passed -
through the links and through holes in the "
outerendsof the drivers, they being similarly So

type, having consequential poles, the two
field-magnet, rings being maintained equidis-
tant by stud-bolts T, passing through lugs on
the. rings, and heavy nuts to keep said rings

¢ in alinement with each other. These rings
are held in position by the arched heads p ¢
or bearing-supports, to which the bearings b
are attached. The armature S consists of a

~ suitable slotted ring' mounted on a spider and
1o wound with coils of wire, which revolves be-
tween and in elose proximity - to the field-
magnet rings, the coils on the armature being
connected to the commutatoras well as tothe

armature, both being supported upon the
shaft II,which in turn revolves in the journal-
boxes b on the arched heads of the motor.

On each axle ¢is rigidly fixed a split bevel
gear-wheel ¢, with which meshes a pinion I}
on a short shaft E, which latter is at a right
angle to the axle and has flexible connection
with the motor-shaft in a manner hercinafter
described. o '
. -Nothing above described is claimed herein;
but I will now describe the gear-frames and
- their combination with other parts,which con-
stitute my present invention, it being under-
stood that there are two of these gear-frames,
‘one at each end of the truck, and a descrip-
tion of one will answer for both. |

d represents the gear-frame, which may be
- of any suitable metal.

" The cuterend of the

fastened at their outer ends to a floating plate
ov spreaderC. Considerable space is allowed
between the meeting faces of the drivers A A/,
to permit the floating plate to take varying

positions without undue friction against the 85

drivers. In practice the motor-shatt H acts
as a Qriver and is free torevolve in either di-
yection, or in running downgrade, where the
car becomes the driver and the motor-armas-

turethe driven part, the pinion D and pinion- go

shaft ¥ and the two-armed driver may become

‘the drivers, and the arm A and motor-shatt I

will then become the driven parts, which may
be rotated in either direction. In case the

shaft FI and pinion-shaft E should get out of 95
alinement the irregularities will be taken up

by the floating plate and the four links B. In

fact, the two shafts frequently get out of aline- - )

ment as much as an inch or more-in any di- -
rection without throwing undue strain-onany 100
of the bearings or parts and without the car-
wheels getting out of time. There is alsoca-
considerable allowance for end-to-end motion -
hetween the parts, as the floating plate € 18
supposed to be suspended at all times by 105
means of the four links which connect it to
the ends of the drivers. o : -
The stud m on the gear-frame d serves as
a support for the inner or pinion end of that
frame, allowing the axle ¢ to take up the ir- 110
regularities of the track without throwingany
strain on said frame. Infact, the gear-frame
being supported at its outer end, on each side
of the large gear-wheel ¢, by the axle and at
its inner end by the stud m, the car-axie may 115
‘assume a rotary position around the center
of this stud, as it has a certain amount of:
longitudinal play inthe jaws of the car-frame,
which will be taken up by the stud i sliding
inward arid outward inthe box k, or the wheels 120
may assume a considerable side motion with
relation to each other, all lateral,vertical, and .

~ frame is so formed as to diametrieatl Vv encom-
pass the gear-wheel g, and on each side of
said wheel it is provided with a babbitted
35 journal-bearing 2, in which the axle ¢ works,
these bearings being covered by caps or half-
bearings X, removably secured thereto, thus

- gupporting the outer end of the gear-frame
on the axle, undue lateral movement of said
45 frame on the axle being prevented by the face
and hub of the gear-wheel, as clearly seen in
Fig. 8. At its outer end the gear-frame s
provided on its under side with an oil-tight

- casing 4, which incloses half the gear-wheel,
45 and also serves to contain oil fer the constant
lubrication of said wheel and 1ts coacting pin-
ian, a$ best seen in Fig. 4. A top casing ¥

is removably secured to casing ¢, serving to

. entirely inclose the gear-wheel ¢. 1In the up-
so per side of the gear-frame, at a right angle to
" the bearings R, are formed bearings 7’ for the
pinion-shaft E. At its rear end the gear-
frame is provided on its under side with an

~ oil-tight casing Q, encompassing the flexible
¢s coupling hereinafter described and adapted

to receive a removable top casing kv, these
two casings entirely inclosing said coupling.

The casing Q is designed to contain oil, and

the coupling,by revolving therein, is kept
constantly lubricated. To the inner end of
casing Q is secured a short stud m, which 1s
adapted to rest loosely in a bearing-block k,
rigidly fixed to the cross-beam W below and
in vertical alinement with the motor-shaft.
The flexible coupling is constructed and ar-
ranged as follows:  On each end of the motor-

shaft 1Tis fastened a two-armed driver A, and

IIIIII

horizontal motions being provided for by

‘looseness of the stud in the box, which pre--
vents any strain on the framework of the car; 12:

and the. flexible couplings A A’, with their
connecting-links I3 and floating plate C, pre-
vent any possible undue strain on the bear-
ings, shafts, or gears, all of which .are mat-

ters of great importance in the operation of 130

railway and street cars, and must be provided
for and their dangers guarded against before
it beecomes possible to rigidly gear a plurality
of axles together. |
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- The advantages to be derived from this :
class of gearing are manifold. FKorinstance,
the motor apparatus can be entirely sus--

- pended upon springs forming part of the
s framework of the car, the axle gears and pin-

ions, with their connecting mechanism, being
supported on three points of suspension—

-~ namely, the wheels J and the studm—allows
~ each pair of wheels independence of moftion
10 with relation to the other parts of the appa-

ratus; there is but little dead-weight sup-
ported on the car-axle proper, for the reason
that the stud m, which carries the greater part
of the strain as well as the greater part of the

' '1, ¢ weight of the gear-frame, is supported on the

" framework of the car, and therefore the ham-

mer-like blows imparted to the rails by the

car-wheels are to a great exfent prevented,
 and, finally, one motor is dispensed with by
20 this mechanism, at the same time allowing

all the flexibility that can be obtained from

having a motor supported on each axle.

An advantage in the rigid gearing of a plu-

rality of axles is that 4 flat wheel is seldom

25 produced, for the reason that the irregularity

of the friction of the brakes on the several
wheels is imparted to all the wheels alike,
owing to their all being positively geared to-

~ oether, and, besides,it is possible to produce’
30 very much greater tractjve effect by coupling

two pairs of wheels together than if each pair
of wheels were driven independently, as well

as the tractive effect produced from a given

- weight, and therefore the skidding of wheels

3¢ on steep grades or on slippery rails is-almost

" entirely prévented, for the reason that it is

impossible to skid one pair of wheels unless
all the wheels gre skidded. - |

1t is evident that the motor can be entirely

40 incased, making it waterproof; but 1 have

shown only the lowerhalf of it incased,all nec-
essary parts, such as the brush-holders, bind-
~ ing-posts, &e., having been omitted for the
purpose of making the drawings as plain as

45 possible and to avoid unnecessary prolixity.

[Taving thus fully deseribed my invention,
what I elaim as new, and desire to secure by

;Lette_rs Patent, i1s— = - - |
- - 1. In an electric locomotive, the combina-.
5o tion, with the truck and an electric motor

mounted thereon, a gear-wheel rigidly se-

- cured on one of the axles, a pinion-shaft flexi- |
~ Dbly coupled to the motor-shaft, and a pinien,
‘carried by the pinion-shaft and in mesh with | .

for.

the gear-wheel, of a gear-frame affording 55
bearing for the pinion-shaft and including

casings for the gear-wheel and shafi-coup-
ling, the outer end of said frame being sus-

pended from the axle at two points in such
manner as to prevent its lateral movement, 6o
and its inner end yieldingly suspended at a
single point through pivotal connection with
a cross-beam of the truck-frame, said con-
nection comprising a stud and a bearing there-

b5

o

2. In an electric locomotive, the combina-

'titm,'With._the truck and an electric motor

mounted thercon, a gear-wheel rigidly se-
cured on one of the axles, a pinion-shaft flexi;
bly coupled to the motor-shaft, and a pinlon. 70
carried by the pinion-shaft and in mesh with
the gear-wheel, of a gear-frame affording
bearing for the pinion-shaft and including
casings for the gear-wheel and shaft-coup-
ling, said frame having at its outer end two 75

| points of support on the axle, its inner end

being vieldingly suspended at a single point
b } = y p =

through pivotal connection with a cross-beam

of the truck-frams, said connection compris-
ing a stud and a bearing therefor, the bear- 3o
ing being below and in vertical alin‘ement

with the motor-shaft.

8. In an electric locomotive, the combina-

tion, with the truck and an electric motor
mounted thereon, a gear-wheel rigidly se- 35
cured opn one of the axles, a pinion-shaft flexi-

bly coupled to the motor-shaft, and a pinion

carried by the pinion-shaft and in mesh with
the gear-wheel, of a gear-frame aflording
bearing for the pinion-shaft and including, 9o
at its outer and inner ends respectively, cas-.
ings for the gear-wheel and shaft-coupling,
the coupling-casing being provided on “its
inner end with -a fixed stud, and a bearing- -
block secured to a motor-supporting cross- 93
beam of the truck below and in vertical
alinement with the motor-shaft, satd stud be-

ing adapted to rest loosely in said block,

{ thereby supporting the inner end of the gear-
frame at a single point, the outer end of said rov
frame having two points of support on the

axle, one on each side of the gear-wheel.

~ In testimony whereof I have set my hand

in presence of two subscribing witnesses. .~

' - WILLIAM L. SILVEY.
Witnesses: | o

- K. B. LEHMAN,

. W. G. MITCHELL.
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