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To all whom it may concern:

~ Beitknown thatI, WILLARD F. RICHARDS,
a citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented a new and useful Im-
provement in Hlectrie-Lighting Systems for
Railway - Cars, of which the following is a
specification. o "

This invention relates to an electric-light-
Ing apparatus for railroad-cars in which the

~dynamo is driven from the car-axle by a belt

and the dynamo is movable toward and from
the driving-axle, so that the belt slips when
the speed of the.driving-axle exceeds that
which is necessary to properly drive. the dy-
namo, thereby neutralizing such excess of

- speed and maintaining a practically uniform
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normal speed of the dynamo. An apparatus
of this general character is desecribed and
shown in the application for patent of Preston

~and Gill, filed February 25, 1895, Serial No.
- 039,618. In this apparatus the dynamo is
- suspended on one side of its center of gravity

and the overhanging weight of the dynamo is
utilized for tightening the belt. This one-
sided suspension of the dynamo answers well

- when the dynamo is comparatively small, but
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is unsuitable for large dynamos such as are

required for furnishing sufficient candle-
powerto llluminate satisfactorily coaches and

~chair and sleeping cars of the size ordinarily
~used on American railroads. = = -

One of the objects of my invention is to

' regulate the adhesion of the driving-belt au-

40

tomatically, but irrespective of the wei ght of |
the dynamo, so that alarge output of current

can be secured without rendering the dynamo
exceedingly beavy and bulky. =
_Another object of my invention is to check

the vibrations of the dynamo in coupling the

cars and in starting and stopping. In coup-
ling cars provided with the usual automatic
car-couplings and spring-buffers or yielding
platform extensions the cars must be brought
together with sufficient force to overcome the

resistance of the spring-buffers and. permit
the couplings tointerlock., When these cars

are equipped with an electric-lighting system
employing a movable dynamo, the concussion

Incident to coupling causes the dynamo to

~move from its position of rest toward the car-

- Like letters of reference refer
in the several figures. -

‘pended on one side of its center.

] a;x_le from whi('}h'it 18 driven, thereby loosen-

ing the belt and rendering it liable to run off,
while on swinging back to its former position
the dynamo-pulley forcibly strikes the bight 55
of the driving-belt, straining the belt and ren-
dering the same liable to stretch or break.
Further objects of the invention are to pro-

‘vide an efficient adjusting device forincreas-

ing or diminishing the pressure against the 6o
dynamo and consequently the output of the

same and to suspend the dynamo in such
manner as to
-car-axle. o S | |
In the accompanying drawings, Figure 1is 65

keep its shaft parallel with the o

a sectional side elevation of a dynamo sus-
pended from a car-frame and provided with
my improvement. Fig. 2 is a horizontal sec-
tion in line 2 2, Fig. 1. Fig. 3 is a sectional

~side elevation showing a modified construc- 70

tion of the invention.

to like parts

. A is the car-frame; A’, the ﬂbor of the car;
B oneof the car-axles, and B’ one of the wheels 75

mounted thereon.

C is the dynamo suspended from theé car-
frame, ¢ the armature-shaft having the driv-
ing-pulley ¢', and D the driving-belt running -

around the pulley of the armature-shaft and 8o

a pulley D’, secured to the car-axle. |
K represents parallel suspension links or

hangers which connect the dynamo with a

base-plate F, secured to the under side of the

car-frame, and which are pivoted to this plate 85

and the dynamo by transverse pins e, soas

1o permit the dynamo to vibrate toward and

from the car-axle. Four of such links are
preferably employed, two on each side of the

~dynamo, one pair being attached to the up- 9o
per front corners of the dynamo and the other
‘pair to-its upper-rear corners. These links
are of uniform length, so as to cause the

dynamo to remain levelin all positions there-

of instead of assumingan inclined or diagonal gg
position, as is the case when the same is sus-

' This con-

struction permits the use of a multipolar dy-
namo, or one of oblong form arranged with its
greatest dimension horizontally, without dan- 100
ger of ifs striking obstructions on the track,
| which would be liable to occur if such a dy-
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namo were suspended only at one end. by
suspending the dynamo at its four corners in
this manner thesame is prevented from twist-
ing and disturbing the parallelism of the ar-
mature-shaft with reference to the car-axle.

In order to tighten the belt D sufficiently

- to drive the dynamo from the car-axle under
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'in the floor of the car.

normal conditions, a tension device 15 em-
ployed, which preferably is also arranged to
act as a resistance for opposing or check-
ing the forward swing of the dynamo caused
by the shock of the cars in coupling the same.
In the construction shown in Figs. 1 and 2of
the drawings this tension device consists of
an elbow-lever G, pivoted by a transverse
fulecrum-pin g to a bracket of the base-plate
I’ and having its short depending arm con-
nected with the front pair of links or hangers
E by links &, while its long horizontal arm is
attached to the lower section of a telescopic
cylinder I. This eylinder is arranged on the
front side of the dynamo underneath the car-
floor and contains an upright spring or cush-
ion 7, which bears against the heads of the
cylinder - sections and resists the upward
movement of the lower section on the upper
section, thereby offering a yielding resistance
to the upward swing of the long arm of the
elbow-lever G and checking the forward vi-
bration of the suspended dynamo. |

c is a vertical screw whereby the upper sec-
tion of thecylinder I is adjusted vertically on
the lower section for changing the tension of
the spring 7.
in a screw-threaded opening formed in the
upper head of the cylinder and is journaled
near its upper end in a bearing &', arranged
The screw is free to
turn in this bearing, but is held against ver-
tical or endwise movement therein by collars
k?, formed on the same above and below the
bearing, as shown in Fig. 1, so that upon turn-
ing the screw in one or the other direction the
upper cylinder-section is adjusted up or down
on the lower section and the tension of the
spring 7 inecreased or diminished accordingly.
The upper eylinder-section, while free to
slide vertically on the lower section, is held
against turning by a vertical rib or feather
formed on one of the sections and engaging
in a corresponding groove in the other sec-
tion or by any other suitable means. The ad-
justing-serew preferably extends upwardly
through the car-floor, so that it can be oper-
ated from the inside of the car, and for this
purpose its upper end is made square or flat-
sided to receive a corresponding detachable
wrench [, whichlatteris shown by dotted lines
in Kig. 1.

The spring acts upon the dynamo and
presses the same away from the driving-axle,
thereby tightening the belt. The motion of
the car-axle is transmitted to the dynamo-
shaft by the belt and the pulleys in the pro-
portion of their diameters, leaving ordinary

slip out of consideration, until the car has |
reached the normal speed for which the |

This adjusting-screw engages j

7 of the first-described construetion.

| spring - pressure has been adjusted and at

which the dynamo produces the desired out-
put—forinstance, aspeed of twenty-five miles

an hour. As the speed of the car increases
beyond this speed the increased friction of
the belt pulls the dynamo toward the driving-
axle,andthisloosens the belt correspondingly,
causing a slippage of the belt,which neutral-
izes the increase in speed and retains the
speed of the dynamo-shaft practically at the
normal rate, although the speed of the car
may far exceed this speed. The linear move-
ment of the dynamo toward and from its driv-
ing-axle does not exceed a fraction of an inch,
so that the tension of the spring is not mate-
rially affected by this movement. The speed
and output of the dynamo are thus regulated
automatically and independent of the weight
of the dynamo, which can be made as small

as eircumstances will permit,since thespring-

pressure supplies the force by which the out-
put of the dynamo is determined. Byincreas-
ing this spring-pressure the output is corre-
spondingly increased.

In coupling cars provided with this light-

ing apparatus the oscillations of the dynamo

are reduced to a minimum, as the movement
of the dynamo is restrained in one directlon
by the driving-belt and in the opposite direc-
tion by the spring-pressure. Thelatter holds
the dynamo-pulley snugly in the bight of the
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belt and prevents the pulley from leaving the

belt to such an extent that the belt can run
off or can be injured by the pulley striking
the belt on resuming its normal position.

The upper arm of the elbow-lever G is pret-
erably considerably longer than its lower
arm—say twice as long, as shown. By thus
proportioning the arms of the lever the ten-
sion device has an advantageous leverage 1n
adjusting the tension of the driving - belt,
while the dynamo, on the other hand, has an
unfavorable leverage over the tension device
in swinging forward from the shock of the
cars in coupling. | -

The conducting-wires, switches, and other
accessories of the car-lighting system are not
shown in the drawings, as they form no part
of my invention. o

In the modification of my improvement
shown in Fig. 3 a weight M is substituted for

the telescopic cylinder I and tension-spring
This
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weight is arranged to slide on the upperlong

arm of the tension-leverand isadjusted there-
on for regulating the tension of the driving-

belt by serew-nuts h, mounted on a screw N

and bearing against opposite ends of the
weight. This screw is attached at its inner
end to the vertical arm of the elbow-lever and
passes through a smooth opening formed in
the weight. In this case the tension of the

driving-belt is varied by adjusting the weight
toward or from the fulecrum of the elbow-
lever. |

I claim as my invention—

1. The combination with the car, the driv-
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ing-axle provided with a--pﬁlley, the dynamo
provided with a pulley and capable of move-

ment toward and from the driving-axle in a
substantially horizontal direction, and a driv-.
1ng-belt applied to said pulleys, of a pressure

device attached to the car and pressing the
dynamo away from the driving-axle, where-
by the pressure is applied to the belt for pro-

ducing the desired normal speed of the dy-

namo-shaft irrespective of the weight of the
dynamo, while the latter is moved toward the

‘axle when the speed of the latter increases
“above that which
mal speed of the dynamo, causing a slip of |

produces the desired nor-

the belt which neutralizesthe excess of speed
of the axle, substantially as set forth. |
2. The combination with the ear, the driv-

ing-axle provided with a pulley, the dynamo
provided with a pulley, and the driving-belt,

of front and rear links by which the dynamo

1is suspended from the car.and rendered capa-

ble of moving lengthwise of the car in a hori-
zontal position, and a pressure device at-
tached to the car and pressing the dynamo
away from the axle, substantially asset forth.

Ing-axle provided with a pulley, the dynamo

i)

provided With a, pullej%, and a driving-belt, of
front and rear links by which the dynamo is
suspended from the car and rendered capable

-of movement lengthwise of the car in ahori-

zontal position, an elbow-lever pivoted on the

car and acting with its short arm upon the

the car and connected with the long arm of
said lever, substantially as set forth.

4. The combination with the car, the driv-

-ing-axle provided with a pulley, the dynamo
provided with a pulley and capable of move-

ment toward and from the driving-axle, of a

lever having one arm connected with the dy-
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dynamo, and a pressure-spring attached to
35

40.

namo, a telescopic eylinder having one of its -

sections connected with the other arm of said

lever, a pressure-spring arranged in said cyl-

3. The combination with the car, the driv- |-

inder, and an adjusting-serew connected with

15

the other section of said cylinder, substan- -

tially as set forth., .

Witness my hand this 9th day of Séptem-- :

ber, 1897. .
WILLARD F. RICHARDS.

Witnesses:
- CARL F. GEYER,
KATHRYN ELMORE.
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