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To all whom it ma,y cancern |

Be it known that I, S. LLoYD. WIDGAT\ID a
citizen of the United States residing at Phna-—
delphia, in the county. 'Of-_Phila,delphia, and
State of Pennsylvania, have invented certain

new and useful Improvements in Eleectric-

Railway Propulsmn and I do hereby declare

the following to be a sufficiently full, clear,

and exact; descrlptmn thereof as to enable

‘others skilled in the art to make and use the
-said invention.

This invention relates to electrleal rallway. |
_car propulsion, and has for its object the re-
~duction of weight and avoidance of friction
in such apparat_us the prompt starting and
‘stopping of electrically propelled vehicles, |
and in the simplification of the: gearing re-

quired for the reduction of the high speed of

the electric motor to a reqmslte lower spee'd'"

of the axles of the cars.

The construection and opemtmn of this in-
vention is hereinafter fully deseribed and

shown in the accompanylnﬂ*s dmwmws, in

which—

Figure 1 represents a section of this i inven-

tion partly in the vertical plane indicated by

~the dotted line « & In Fig. 2 and partly in

35

elevation. Kig. 2is a plan view of the inven-
tion of the form shown in Fig. 1. Fig. 3 is a
partial vertical section of a,nother form in the

planeindicated by the dotted line 7y in Fig. 4

with other parts shown in elevation. Fig. 4.
is a plan view, with a partial horizontal sec-

~ tion, in dotted lines of the form of the inven-
tion shown in,e’le_vati{)n in Fig.3. Fig.5isa

vertical section in the plane indicated by the
dotted line y vy in Fig. 6.

 view of the invention of the form shown m
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section in Fig. 5.

Referring fo the drawings, 1 represents the

axles; 2, the wheels supporting the weight of

the car by side frames 3, 5pr1nﬂ's 4, bolster
beams 5, and pivots 6.

The supportmb parts of the truck may be
of any of the usual forms employed for eight

~wheeled rallway carg, but the invention is ap-
~ plicable to short cars supported only upon
four wheels, in which case the pivet between

the bolster beam and the car body is omitted.

» Upon each axle 1 is placed a toothed wheel
- 7, which is fitted so as to turn freely upon

the axle, and 18 connected with a fI‘thlOIJ.

Fig. 6 is a plan .

| elateh 8 whereby i1t may be. secured S0 as to

rotate the axle, or may be disengaged from it.
The friction cluteh may be of any of the usual
forms, but the preferred form is that depicted
in the United

each of the wheels 7, there are engaged the
threads or spiral teeth of the helical pinions

55

ed  States Letters Patent No. -
430,907, of June 24, 1890. Into the teeth of

6o

marked 9, secured or formed upon the shaft

10 of the electrlcal motor, which shaft 10 is
‘placed diagonally both Wlth reference to the

axles of the car, and the line of motion of the

- car.

| The .almature of the motor is placed di-
rectl y upon the shatt 10, a,nd by reason of the

-thlS form of crearmg, correspondingly great

increase of force is afforded by the operation
of the helical pinions 9 in the toothed wheels 7.

70 .

- ‘As shown in Figs. 1 and 2, the helical pin-

ions 9 and motor shaft 10 are located above
the toothed wheels 7, which situation affords -

greater space for cleari ing objects on the road

-below the axles 1, and. is for that reason de-

sirable when the 1allway is located upon thor-

oughfares devoted to other travel and liable

to have objects lying between the tracks.

As shown in Figs. 3 and 4, the motor shaft
10 and helical pinions 9, are placed below the
axles 1 and wheels 7 a,nd cccupy a space lower
down.
venience for the connection between the car

body and the bolster beam, and the pivotal
construetion involved therem than in the
form shown in Fig. 1, but places the motor so

near tothe roadway as tonecessitate thespace

‘between the rails being clear of obstruction.
It has the advantage over the form shown in
Figs. 1 and 2, of bringing the thrust of the

helical pinions 9 upon the same Side of the

75
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This arrangement affords better con-

00

axle as the points of resistance or contact of

the wheels on the rail, and relieves the axle

bearingsof a proportmnate amount of journal

friction towhich they aresubjected when hav-

ing the fulerum located between the pinions

as shown in the first two figures. Theavoid-
ance of this strain upon the axle is attended
with corresponding avoidance of frictioun and

‘therefore economy of motive force.

Gearing as above described isof a d1St11iet1y
di:Terent chmaeter of construction of teeth

95

9 and point of contact of the wheels and rails
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from what is termed worm wheel gearing in | and pinions 9 are inclosed in a case or shell

which the axis of the screw lies in the plane
of the toothed wheel and the teeth of the
wheel are concave, and such worm gearing 18

hereby disclaimed as forming any part of this |

invention.

The gearing herein employed necessitates
the placing of the screw shaftsin a direction
diagonal to the axis of the toothed wheel
and the teeth of the wheel are of equal radii
throughout their entire length.

Asshownin Figs.5and 6,the motor shaft 10
and helical pinions 9 are placed diagonally as

-~ tothe axles and theline of motion of the car,
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9 and the frictional contaet thereof with the |
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and also as to the horizontal plane,and oneof
the pinions 9 engages in the under side of one
of the wheels7, while theother pinion engages
in the upper side of the other wheel 7 upon the
other axle. The helical pinions9 in this case,
are made with opposite directions of thread
or pitch and the arrangement possesses the
advantage of locating themotor 11 on the shaft
10, clear of the roadway, and also clear of the
bolster beam, and of equalizing the end thrust
of the pinions 9, within the shaft 10, by reason
of the pinions 9 and 9 pulling or thrusting in
opposite directions, the end thrusts in the
shaft 10,1in Figs. 1 and 4 being sustained upon
the end of said shaft and causing {riction
upon the end bearing. In the form shownin
Figs. 5 and 6, such end thrust upon the fric-
tional surface is avoided by the balancing of
the strains of propulsion within the shaft 10.
It is preferable in the construction of the heli-

cal pinions 9 and the toothed wheels 7 in |

which they are engaged, to have such helical
inclination of the teeth of the wheel 7 and
corresponding inclination of the threads or
teeth of the helical pinions 9, that the fric-
tional thrust in the direction of the rotation
of the pinions 9 in the teeth of the wheels 7,
shall be balanced or equaled by the inclina-
tion of the teeth of the wheel, so that little or
no resulting end thrust upon the axle 1 takes
lace from the rotative motion of the pinions

teeth of the wheel 7. "'he clutches 8 are op-
erated by means of a lever 12 in the usual
manner and controlled by the conduector or
brakeman, and the functions of the motor for
propelling forward orbackward are controlled
by means of double sets of brushes 13 and 14
upon a commutator 15 of the motor, which
brushes engage alternatively and determine
the direction of the rotation of the motor.
In the normal running ahead of the car, the
clutch 8 remains engaged with the wheel 7,
and when it is desired to stop, without stop-
ping the motion of the motor, the wheels 7 are
permitted to turn, but are unclutehed from
the axle by means of the clutches 8. The mo-
mentum of the motor is maintained by this
arrangement, while the motion of the car is
stopp |
greatly to the prompt starting of the car, when
the clutches 8 are re-engaged. The wheels 7

ed and such momentum contributes

|

i

16 adapted to exclude dust and retain lubri-
cants and also to form supports or bearings
for the shatt 10.

The cases 16 are made in two parts united
by flanges 17 and bolts 18 and fit around the
axle 1, and are formed so0 as to embrace the
wheels 7 and the bearings or fulerums 19 of

| the lever 20 forengaging and disengaging the

friction clutches 8 so that the thrust or strain
of operating the clutches 1s received and sup-
ported within the cases 16 unaffected by any
lengthwise motion of the axles. 'I'he motor
frame and bearings are also connected to the
cases 16 so that the proper position of the
bearings of the shaft 10 are enforced and lat-
eral strain of the bearings and consequent
friction are avoided. |

The connections between the motor shaft,
bearings or frame and the case 16 are made
rigid in the direction of the axis of the shailt
but are susceptible of a turning or angular
motion, the parts being united by cylindrie
sleeves 21 formed upon the cases 16 embrac-
ing cylindric extensions 22 of the motor bear-

| ings and by permitting angular motion be-

tween axles 1 without strain upon the cases
16 and motor shaft 10, such angular motion

| being almost inevitable from the deviations

of rails from the same plane and from aceci-
dental obstruections upon the rails. Strain on
these parts is avoided by the sleeves 21 turn-
ing upon the bearings 22.

Having described this invention, what I
claim is—

1. In a railway car motor, a shaft 10, helical
pinions turning therewith and engaging

| toothed wheels, turning in planes diagonal to

said shaft and pinions, combined with and
located upon the axles of the car wheels sub-
stantially as shown and described.

2. In a railway car motor, toothed wheels
having teeth of equal radial length located
in different vertical planes upon the bearing
axles of the car and engaged in helical pin-
ions upon a motor shaft diagonal fo the
planes of the toothed wheels, in combination
with friction clutehes located upon the bear-
ing axles, and arranged to engage and dis-
engage for rotative propulsion between the
toothed wheels and axles substantially as set
forth.

3. In a railway car motor, toothed wheels,
located upon the supporting and propelling
axles, friction clutches arranged to rotatively
engage said wheels, with said axles, helical
pinions having axes diagonal to the planes
of said wheels, in combination with inclos-
ing cases arranged to support said friction
clutches and helical pinions substantially as
described and shown.

4. In a railway ear motor, a shaft bearing
oppositely inclined helical pinions, in com-
bination with toothed wheels located in
planes diagonal to said shaft and pinions,
and engaged therewith to recelve rotary mo-
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‘tion therefrom, and impart such motion to

the supporting and propelling axles of the
car, substantially as set forth and shown.,

5. Inarailway car motor, the toothed wheels
7 and eclutches 8 upon the axles 1 in differ-
ent vertical planes in combination with in-

- closing cases 16, provided with bearings fit-

10

ting the axles 1, bearings fitting a diagonal
shaft bearing pinions engaging said toothed
wheels, and bearings for the clutch engaging
lever 20, substantially as set forth.

6. In a railway car motor, toothed wheels

- located upon the  axles thereof in different

vertical planes, and helical pinions engaging
in sald wheels, in combination with a case

inclosing said pinions and wheels and also

inclosing bearings supporting the arbor of

sald pinions substantially as and for the pur-

pose set forth. |

7. In an electric railway motor, the parallel
axles 1 provided with toothed wheels 7, in dif-
ferent vertical planes, geared with helical
pinions 9, turned by the same shaft 10, upon
an axis oblique to the planes of motion of the
wheels 7, in combination with the cases 10,
inclosing the wheels 7, pinions 9, and con-
nected by sleeves 21 and extensions 22, ar-
ranged to accommodate variations of the

axles 1 from a common plane substantially as

set forth. |
| S. LLOYD WIEGAND.
" Witnesses:
- PERCY A. BIVINS,
LUTHER L. CHENEY.
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