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To all whonv it maiy conceriv:

Be it known that I, GEORGE READE BALD-
WIN, a_citizen of the United States, residing
at Montreal, in the Province of Quebec and
Dominion of Canada, have invented certain
new and useful Improvements in Electric Lo-
comotives; and I do hereby declare the fol-
lowing to be a full, clear, and exact desecrip-
tion of the invention,such as will enable oth-
ers skilled in theart to which it appertains to
make and use the same. |

My invention consists in the improved gear
for traction purposes hereinafter fo be more
fully described and claimed. I

In the drawings, IFigure 1 represents a bot-
tom view of a motor-truck with the traction-
wheels, an electric motor, and my invention

‘applied thereto. Fig.2 representsa sectional

view of a preferable form of reversing-gear
to be used in connection with my presentin-
vention. | | -
In the common construction of motors for
street purposes, and more especially in that
of electric traction apparatus, the introduc-
tion of trains of gearing to reduce the speed
of the motor to that of the traction-wheels
has led designers to use a separate motor for
each pair of traction-wheels and to keep the
centers of thespur-wheel attached to the axle
of the Yraction-wheels and the center of the
corresponding pinion on the motor equidis-
tant for all positions of the axle, one end of
said motor or its frame being carried on sald
axle by means of bearings without the inter-
vention of springs. Among the disadvantages
of this arrangement are the use of two mo-

 tors where one of greater capacity would be
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more economical of itself, and also in the in-
troduction of the amount of gearing neces-
sary, the fact that the delicate gearing and

mechanism is subjected to all the jarring

shocks with which the traction-wheels meet,
the extra heavy axle made necessary to with-
stand the strain caused by attaching without
springs half the weight of a motor and ifs
gear, the cumbersome structure reaching
nearly to the ground is exposed to collision
with any obstacle between the rails, and other
minor points of objection which it is unnec-
essary to here recount. To avoid these diffi-

culties it has heretofore been proposed to em-
ploy flexible connections between the motor
and the car-axles, whereby the several parts
are permitted to yield to an irregular track,

| so as to relieve the running-gear of destruc-

tive strains; but in all previous contrivances
designed to overcome these difficulties the
mechanism has been complex and expensive,
rendering the same more or less impractica-

Dle in a commercial sense, owing to the origi-

nal cost of produetion and of subsequent re-
newal of parts subject to wear; and the object

of my invention is to overcome these several

difficulties which have been heretofore en-
countered in practical electric railroading,
and to provide a simple and inexpensive flexi-
ble connecting-gear for street or other rail-

| way purposes, and to secure a form of trac-
tion apparatus in which, if it be necessary to

use two or more pairs of traction-wheels, one
motor may still suffice to do the work, in

which said motor may be mounted upon the
car-body, which, being of course supported
upon springs, is free from the vibrations to
| which the carrying-wheels themselves are

subjected, and in which the motor and much of
the gearing may be.elevated beyond the reach

of ordinary obstacles, I have designed- the

construction herein illustrated and described,
in which— - |

A represents the bottom of a car-body sup-
ported on the traction and carrying wheels
B B, &c., by means of an ordinary motor-
truck attached to the frame D and the usual
arrangement of springs. |
said frame D is broken away to show more
clearly the central portion of the motor-truck
to which the electric motor or other prime
mover M is rigidly attached.

The main driving-shaft S is mounted in
proper journal-bearings attached to the mo-
tor-truck or to proper beams a a thereon.
This main driving-shaft is connected to the
armature-shaft I of the electric motor, or to
the corresponding power-shaft of whatever
motor is employed, by proper gearing, said

parallel with the main driving-shaft, as shown,
so as to economize space and simplify the ar-
rangement of the parts. -

(Not shown.) The
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armature - shaft being preferably arranged

jNele

- In the drawings I have shown the oi‘din:iry )

spur-gearing, in which % is the pinion on the
armature-shaft and G the spur-gear on the
main driving-shaft. This spur-gear G may be
rigidly attached to the driving-shaft or con-
nected thereto by any of the well-known mech-
anisms for effecting areversal of the driving-
gear; but it is preferably connected to said
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means of the improved reversing-gear shown
and described in my patent, No. 436,072, dated

September 9,1890, to which reference is made

for a complete description of such reversing-
gear, which is not specifically claimed herein,
my present invention being confined to other
features of construction in a traction appa-
ratus, in connection with which any ordinary
reversing-gear may be employed. The parts
of said gearing shown in the drawings are
the brake-wheels O O’, with the brake-bands
o o’ surrounding the same, the clutches K K’,

“and the levers L I/, operating said clutches
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‘ing-shaft.

in the manner fullyset outin myabove-men-
tioned patent. Rotation being thus given to
the maindriving-shaft S,it is conveyed to the

flexible extensions of said shaftS’ S’ by any
convenient form of universal joint. In the

drawings I have shown the ordinary universal |

joints J J’ of the type known as the *“ Hooke

Jjoint.”

On the axles C of the traction-wheels are
mounted boxes 6 b, which are rotatable on
said axles and are kept in proper position by
the flanges or collars ¢ ¢’ or by other equiva-
lent devices. While the inner end of the
flexible portions of the driving-shaft S’ S’/
are attached to the main portion of said driv-
ing-shaft 8 by universal joints, their outer

-ends are stepped in said rotatable boxes.
Proper gearing conduects motion from the |

flexible portion of the driving-shaft to the
axles of the traction-wheels. In the draw-
ings I have illustrated the ordinary form of
bevel-gearing V V’/,

The operation of my invention is evident

from the foregoing description. The motion
of the motor is transmitted either direect or
through some reversing and reducing gear in
the line of connections to the main portion
of thedriving-shaft, and from thence through
the flexible portion of said shaft and the
proper gearing to the axles of the traction-
wheels. Said traction-wheels, being keyed or
otherwise fastened upon their axles, revolve
with them, and consequently the car is pro-
pelled. The vibration of the traction-wheels,
due to the roughness of the track, obstacles
encountered, &c., causes them to move up
and down in the boxes in the frame D in
which they are mounted; but through the

agency of springs employed in the usual way

sald vibrations are mnot transmitted to the
motor-truck or to the motor and main driv-
At -the same time the flexibility
of the extensions to the driving-shaft 8’ S’/
permits said motion without rupturing the
train of gearing or interfering with the trans-
mission of motion and the driving - power.,
Therotatable boxesb,revolving about a center

coincident with that of the bevel gear-wheels |

V, do not permit the motion to interfere with
the exact meshing of the teeth on the bevel-
gearing, The slight variation,due to the fact

that the driving-axle moves up and down in
a straight line, which is the chord of an are |

~driving-shaft, as shown in the drawings, by |
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tially as described.

446,945

‘which has its center at the universal joint
and not in said are itself, may be allowed for

by a slight longitudinal play in the parts of
sald universal joint or in the bearing on the
end of the shaft in the boxes b, or it may be
so small as to be imperceptible.

The operation of the reversing-gear is
through the manipulation of the brake-levers
and clutches in the manner easily understood
and fully set out in my said patent above re-
ferred to. As before stated, said reversing-
gear might be introduced at any point in the

i Iine of connections from the motor to the

driving-shaft, or it can be dispensed with al-
together. h
~Having therefore described my invention,
what I claim as new, and desire to protect by
Letters Patent, is— |
- 1. In a traction apparatus, the combination
of the motor-truck, the motor rigidly attached
thereto, the main driving-shaft geared to said
motor and mounted in bearings on the motor-
truck, two pairs of traction-wheels keyed on

their respective axles and supporting the mo-

tor-truck, boxes mounted and rotatable on
sald axles, flexible extensions to the main
driving-shaft having their inner ends con-
nected to said main shaft by universal joints
and their outer ends stepped in the above-
mentioned rotatable boxes, and gearing con-
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necting said flexible shaft-extensions to the

axles of the traction-wh eels, together with the
reversing-gear in the line of connections from

the motor to the main driving-shaft, substan-

tially as described. | _

2. In atraction apparatus, the combination
of the motor-truck, traction-wheels support-
ing the same, a main driving-shaft having
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flexibly-jointed extensions whose free ends

are stepped in boxes rotatable on the axles of

sald wheels, said jointed shaft forming a di-

rect connection between said axles and being

geared thereto, an electric motor rigidly at-
tached to said truck, and intermediate gear-
Ing connecting said main driving-shaft with

thearmature-shaftof said motor,substantially

as described. | | | |

3. In atraction apparatus, the combination
of the truck, traction-wheels supporting the
same, a main driving-shaft having flexibly-
Jointed extensions whose free endsarestepped
1n boxes rotatably secured on the axles of said
wheels, said jointed shaft forming a direct
connection between said axles and being
geared thereto, an electric motor rigidly at-
tached to said truck and having its arma-
ture-shaft in gear with said main driving-
shaft, and suitable reversing mechanism ar-
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ranged on said main driving-shaft, substan-

i’

In testimony whereof I af

presence of two witnesses. .
- GEORGE READE BALDWIN.

Witnesses: o L

WM. F. LIGHTHALL,

GEO. R. LIGHTHALL.

Xxmy signaturein
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