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To all whom it may concern:

Be it known that 1, JouNn W. HENDERSON,

| of the city and county of Philadelphia, and

L T10

' - porting-frame is adapted to motor S having
- various power connections between the motor

R

State of Pennsylvania, have invented an Im-
plm"ement in Hlectrie Cars, of which the fol-

lowing is a specification.

My invention has reference to electric cars;

~and it congists of certain improvements, fully
~set forth in the following specification, and
shown in the aceomp&nymw drawings, which

form part thereof.

The object of my invention is to provide a
suitable support for the electric motor upon
the axles, whereby the motor may be at all
times in proper connection with the axles,

©+ notwithstanding that the axles may move out

of parallelism. By this improvement I am
enabled to use one motor with a longitudinal

shatt making connection at each end by means
of worm and worm-wheel gearing.

My sup-

and axles, but is especially adapted to the

constluetmn employing worm and worm-
wheel power-transmitting devices.
- In carrying out my invention I provide

- each axle with aframe journaled thereon and
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the axle.
‘beams by bolts having elastic washer $, SO as

having two holes in the same of substantially
the same horizontal plane and at a distance

apart, and between the axles are arranged two
parallel beams provided on their ends with

journals which fit into the holes in the axle-
frames. Upon these beams the motor is se-
cured through elastic supports, and is ar-

ranged with 1135 shaft preferably longitudinal
“in a vertical plane between the beams and
‘geared to the axles by worm and worm-wheel

gearing. This gearing is in practice inclosed
w1th111 the axle- f1 ames, which are made box-
shaped. I make one of the worm-wheels and
axle-frames loose upon the axle, so as to slide
longitudinally, but to positively rotate with
I also connect the two parallel

to allow rockmﬂ* motlon The structure is
such that no :matter how much independent

‘movement may be given to either axle with
_ - respect to the othel the frame adjusts itself
... . to the inequality and the motor has at all
_makes it - run mme easﬂy, but plevents rat-

times an easy and elastic bed, which not only

‘ment of the frame B upon the axle.

| tlingand noise generally With this construc-

tion the running in practice is noiseless.

T do not confine myself to the details above.

and hereinafter set out, as they are simply
ogiven as a type of my improvements, and are
those which have been found most satisfac-
tory.

In the drawings, Flgu re 1 is a plan view of

an electric motor and its support arranged

between two axles of a car. Kig. 218 a longi-
tudinal section of same on the axlesand shows
one Of the axle-frames in section to exhibit
the worm and worm-wheels. - Ifig. 3 18 & cross-

‘section of same on line « x. Fig. 4 1s an end

view of same; and Fig. 5 is an enlarged view
of a portion of one of the axle-frames, show-
ing the hole and journal of the supporting-

‘beam.

A A are the two axles of a truck or a four-
wheeled car or other vehicle. Upon these
axles are frames B B, which frames are ar-
ranged at or near the middle of each axle and
have their position insured by collars C and
C’. The collars C of one axle keep the frame
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B in fixed position upon its axle, whereas it

is preferable to place the collars C’ of the other

axle far enough apart to enable a little move-
These
frames B3 are made hollow, each forming a
chamber, K, made up of the upper and lower
halves, e ¢/, which are bolted together, as
shown. Within this chamber a worm-wheel,

D, is arranged upon the axle and caused to |

10tate Wlth it by means of a feather or key,

0. The worm-wheel has journals d on each

side, and upon these the bearings b of the
frame B are journaled. The worm-wheel D
and frame B on the axle between the collars
(” both have a freedom of lateral movement.
Itis evident that, if desired, both worm-wheels
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and frames may have this lateral movement.

' F is aworm having journals f jJournaled in
bearings G in the upper part of the frame B,
and this worm meshes with the worm-wheel,
which latter runs in oil, if desired. - Upon
eachside of theframe I3 is an extension having
a journal box or hole, P, in which the journals
1 of the 1011911311(1111&1 beams H are journaled.
The beams H are shown as formed of chan-
nel-iron and having frames I at each end se-
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cured thereto, and Which frames have the hori-
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zontal journal-pins, abovereferred to. These
pins 7 are of smaller diameter than the holes
P to allow of a little lateral motion, and are
preferably provided with a feather or key, p,
at their top to prevent the frame B rotating
with the axle to any extent. (See Fig.5.) It
will be observed that the beams H are low-
ered down considerably below the holes I, so
as to bring the motor-support low and to ad-
mit of a lateral swinging of the beams H upon
pins 2 as centers. These beams are connected
by bolts 2, Fig. 3, and elastic washers /i/,which
will permit of the beams having independent
motions when desired.

KK is the motor, which may be of any type,
and is bolted or otherwise secured to a base,
J, which in turn is secured to the beams H H

.by bolts 7/ and rests upon the elastic cush-

ions 7, which may be rubber or coiled springs.
This connection, while holding the motor in

position, admits of free movement of the sup-

port under it. The motor-shaft i runs longi-
tudinally with the car and extends toward
each frame B. The motor-shaft is connected
with each of the worms by a flexible coup-
ling, M, which consists of a slotted head, m,
on the worm, in.the slot of which the end of
the shaft & extends, and a pin, N, in the end
of said shaft projects, as shown.

Heretofore a coupling having four notches
and four projections was used; but as only
two of the projections were in contact at the
same time the changing of the projections
coming into contact caused a rattling. By
this modification I overcome that noise and
{)_1*ovide a simpler and yet equally strong coup-
ing. |
nected at each end with the worms, and there
is sufficient play to allow of all movements
necessary for displacement due to therelative
shifting of the axles in running over irregu-
1;1* roadways or jumping switches, crossings,

C. - |

It is clearly evident that the parts Il and I
may be formed of an integral piece of metal.
In place of supporting the motor upon the lat-
erally-movable beams in the manner shown,
any suitable laterally-movable motor-support-
ing frame may be employed.

Having now described my invention, what 1
claim as new, and desire to secure by Letters
Patent, 1s— -

1. In an electrically-propelled vehicle, the
combination of two axles, an axle-frame jour-
naled upon each axle, a motor-supporting
frame hung from said axle-frames with pro-
vision for lateral movement, and an electric
motor supported by said motor - supporting
frame. |

2., In an electrically-propelled vehicle, the
combination of two axles, an axle-frame jour-
naled upon each axle, a motor-supporting
frame hung from said axle-frames with pro-
vision for lateral movement, an electric
motor supported by said motor-supporting

frame having a longitudinal shaft, and gear- |

The motor-shaft is thus flexibly con-.
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ing between the ends of said shaft and axles.

3. In an electrically-propelled vehicle, the

combination of two axles, an axle-frame jour-

naled upon each axle, a motor - supporting

frame hung from said axle-frames with pro-
vision for lateral movement, an electric motor
supported by said motor-supporting frame,
having a longitudinal shaft, and gearing be-
tween the ends of said shaft and axles con-
sisting of worms and worm-wheels, the latter
being secured to the axles.

4. In an electrically-propelled vehicle, the
combination of two axles, an axle-frame jour-
naled upon each axle havingaworm chamber
or case, a motor-supporting frame hung from
said axle-frames with provision for lateral
movement, an electric motor supported by
said motor-supporting frame, having a longi-
tudinal shaft,and gearing between the ends of
said shaft and axles consisting of worms and
worm-wheels, the latter being secured to the
axles and arranged within the inclosing cham-
bers or casings of the axle-frames.

5. In an electrically-propelled vehicle, the
combination of two axles, a frame supported
by said axles between the wheels, an electric
motor, elastic supports wholly supporting
and arranged below the motor and between
the motor and frame, and power-transmitting
devices between the motor and axle.

6. In an electrically-propelled vehicle, the
combination of two axles, a frame supported
by said axles, an electric motor, elastic sup-
perts between the motor and frame, worm-
wheels on the axles, worms for meshing with
the worm-wheels, and flexible couplings be-
tween the motor-shaft and worms.

7. In an electrically-propelled vehicle, the
combination of two axles, a laterally-swing-
ing frame supported by said axles, an elec-
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tric motor, elastic supports between the mo-

tor and frame, and power-transmitting devices
between the motor and axle. ‘

8. In an electrically-propelled vehicle, the
combination of two axles, an axle-frame on
each axle, a motor-supporting frame hung
from said frames, worm-wheels on the axles,
worms for said worm-wheels journaled in the
axle-frames, a motor supported on motor-
supporting frame, and flexible couplings be-
tween the motor-shaft and worms.

9. In an electrically-propelled vehicle, the
combination of two axles, an axle-frame on
each axle, a motor-supporting frame hung
from said frames, worm-wheels on the axles,
worms for said worm-wheels journaled in the
axle-frames, a motor supported on the motor-
supporting frame by elastic connections, and
flexible couplings between the motor-shaft
and worms.

10. The combination of two axles, a later-
ally-movable motor-supporting frame carried
by the axles, a motor on said frame, and a
power-transmitting connection between one
or both axles and motor-shaft.

11. The combination of two axles, an axle-
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_f1 ame Journaled upon eaeh axle;and a motor-
‘supporting frame hung upon said axle-flame
;'by longitudinal Joulnals |

12, The eomblnatlon of two axles, an axle-

o fr &me Journaled upon each axle and having
"~ two holes, and a motor - supporting frame

- formed of two parallel beams hung nupon said

Y10

- axle frames bylongitudinal jour nals of smaller

dmmetel than the holes of the axle-frames.
18. The eombmatlon of two axles, a worm-

wheel upon each axle, an axle-frame jour-

naled concentrically with each axle, worms

“held by said frames, a_ motor to 10‘[&’[6 said
“worms, and a 101:1@11311(1111&1 frame structure
loosely conneetmﬂ' with each axle-frame to
~ prevent them from rotating with the axles,
' but allow of movement of one axle-frame in-

o dependent of the other.

- 14. The combination of two axles, a worm-
wheel upon each axle, an axle-frame ;|0urnaled
concentrically with each axle, worms held
by said frames, a motor to 1otate said worms,
a flexible couplmﬂ between the worms and

‘motor-shaft, and a longitudinal frame struct-

ure loosely connectmcr with each axle-frame

. ~to prevent them from 10tat11:1ﬂ* with the axles,
~ but allow of movement of one axle-fr ame in-

dependent of the other.
15. The combination of two axles, a WOTI-

“wheel on each axle, an ineclosing-frame jour-
 naled concentric with each aﬁ;le, a Worm Jour-
 naled in the upper parts of each of said frames

and also inclosed thereby and meshing with

_the worm-wheels, an electric motor havmw a
.- lonﬂ'ltudmal shaft mmnﬂ'ed in line with the

worms, and ﬂemble conneetmns between the

 motor-shaft and worms. -
“ - 16. The combination of two axles, a worm-
~_wheel secured to each axle, a worm meshing
~ .. an ing¢losing - frame for said worm -wheel, a

with the upper part of ach WOorm - wheel

- worm on each axle forming a receptacle for
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' .. | oil and keeping out dust, and a longitudinal

motor-shaft extending from wWOrm to worm in
a line above both a,xles |
17. The eombmatlon of an axle, a worm-

"Wheel on the axle, a worm mebhmﬂ' with the

~ worm-wheel, a motor, and a flexible coupling
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SR between the motor-sha,ft and worm, consist- |
50

ing of a slotted head m, and pin N, substa,n-
tlally as shown. -

18, The combination of two axles, axle-
frames on each axle, two longitudinal beams
hunﬂ* from Sald axle~f1*ame on longitudinal
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JOUI‘H&IS, elastic connections between the
beams, and a motor supported on said beams.

19. In an electrically - propelled vehicle,
the combination of two axles, an axle-frame

journaled upon each axle having a worm

chamber or case, a motm-supportmg frame
hung from said axle-frames with provision
for latelal movement, an electric motor sup-

'pmted by said motm-suppmtmo* frame hav-
ing a longitudinal shaft, and gearing between
the ends of said shaft &nd axles GOIlblStlIlﬂ‘ of

worms and woerm-wheels, the I&tter bemﬂ' sSe-
cured to the axles, arranged within the 1nclos-

ing chambers or casings of the axle-frame,

and in which the axle—fl ame, worm-wheel, and
worm on one axle are fixed against lateral
movement and the similar pa,rts on the other
axle are free to have I&teml movement by

sliding upon the axle.

20. The combination of two axles, an axle-
frameon eachaxlehavingahole,P,and alongi-

tudinal beam having journals 2 at each end

loosely fitting said holes P and provided on
top with a key or feather or similar project-
ing part, p.

21. The combination of two axles, a worm
and worm-wheel and eonnectmn'-frame car-

ried upon each axle, an inter medlate loosely-
connected motor-supporting frame connecting
the frames on the two axles, and a motor sup-.

ported by said motor-supporting frame -hav-
ing its shaft connected with the worms. |
- 22, The combination of two axles, a worm-
wheel on each axle, a worm for each worm-

wheel, a frame for holding the worm to the

worm-wheel, a detachable motor-frame con-
necting the f1 ames for the worms to hold them
in pld,ce, and a motor secured to the motor-
frame and movable with it and having 1ts
shaft connected with the worms.-

23. The combination of two axles, a worm-

wheel on each axle, a worm for each worm-

worm—wheel a detaehable motor-frame con-
necting the frames for the worms tohold them
in place, a motor sécur ed to the motor-frame
and movable with it, and a detachable con-
nection between the motor-shatt and worms.

In testimony of which mventlonI her eunto

“set my hand.

| - JOHN W. HENDERSON.
- Witnesses: - -

ERNEST HOWARD HUNTER

- E. M, BRECKINREED.
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‘wheel, a frame for holdlnﬂ' the worm to the
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