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UNITED STATES

PaTeEnT OFFICE.

THEODORE M. FOOTE, OF BOSTON, MASSACITUSETTS.

ELECTRIC LIGHTING OF RAILWAY-CARS.

—— -
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SPECIFICATION forming part of Letters Patent No. 410,586, dated September 10, 1889, -
o ~ Application filed April 25, 1888, Serial No. 271,799, (No miodel) - '

To all whom tt may concermn.
Be it known that I, THEODORE
Foorg, of Boston, in the county of Suffolk

~and Commonwealth of Massachusetts, have
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electric lighting of railway -
which rely entirely upon whatis usually cailed

invented a new and useful Improvement for

‘the Electric Lighting of Railway-Cars, some

parts of which are apphcable for other sorts
of electrie lighting, of which the following 18
a spemﬁcatmn 1eference being had to the a.c-
companying drawings.

Many methods have been devised for the
cars, some of

a “storage-battery,” some of which rely nupon
chemical batteries without the aid of dyna-
mos to charge them, and some of which rely
upon the use of a dynamo carried upon the
engine or upon a special car; but I have pre-
ferred to endeavor to generate the electricity
required foxs lighting each car individually by
a dynamo carried upon the car itself and run
by the superfluous power of the movement of
the train—in other words, to take the power
for running the lights of each car indirectly,

by means of the wheels of -the car, from the

locomotive; and in order fo accomplish this
many modifications of detail of various appli-
ances are required and new combinations ne-
cessitated, which I will proceed to explain.
Some of these modifications are already sub-

~ jects of separate patentsor applications; but
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as they are all employed conjointly, and are
all necessary to be employed for obtaining
successfual results in this method of electrie
illumination for railway-cars, they are de-
seribed, so far as necessary, in this speclfica-
tion to make it complete, as well as in theu
own particular specifications.

In the drawings, Figure 1 is a longitudinal
section through the end of a ratlway-car and
its truck, showing in elevation the chain of
appliances employed by me. Fig. 21saskele-
ton plan of the platform of a railway-car,
showing a portion of its truek and the power-
transmitting and electric appliances run
from the ecar-axles. Fig. 3 is a condensed
view of the power-axle, the automatic revers-
ing-cluteh, the speed-regulator, the automatic
electrie switch, and the dynamo on an en-
larged secale. Ifig. 4 is a sectional view, on a

still larger seale, of the automatic reversing-

cluteh.
MARSHALL.

-gar.

mum.

speed-regulator, and Ifig. 6 1s a transverse

section of the drum of the speed-regulating

device or speed-regulator. Fig. 7 is a trans-
verse section of the electrical switeh, and
Fig. 8 is a diagram of the combined appara-
tus. Fig. 9is an elevation of the shaft of one

~ Fig. 51s a longitudinal section of the

of the Dlllde pulleys, with the euide-pulley

rfspresented thel eonin section, .-.-md connected

appliances.
A, Fig. 1, 1% the floor of the body of the

B is the flame of the truck, which is con-
nected with the floor of the carin the usual
way by a king-bolt 0.

¢t and (Y are the wheels belonn*um to the
truck B. -

On the center of the anﬂe of the wheel C 1<:.

placed. a driving -pulley d, which is also
shown in Ifigs. ﬁ’ and 3 anc ?[ in diagram in
Fig. 8. A belt runs from this pulley « up-
ward and toward the center of motion be-
tween the truck and car-floor, where the two
parts of the belt pass over the bracketed pul-
leys ¢’ ¢* which are made fast to the bottom
of the car-floor. DBy leading the belt back to-
ward and close to the center of oscillation
between the truck and the car-body it 1s ob-
vious that variations in the tension of the
belt caused by transverse oscillation of the
truck beneath the car are reduced to a mini-
The bight of the belt e surrounds the
center pulley of the reversing-cluteh .

It is obvious that in lieu of the connection
of the reversing-clutech F with the drwmn-
pulley d by the Delt e and g onide-pulleys e’ €
belt e might lead as a tmst belt to a pulley
on a Vertlcal shaft revolving in fixed relations
to the truck, and having its center of motion
coincident with the center of oscillation be-
tween truck and car and having another belt-
pulley near the car-floor, from which a twist-
belt should run to the 1*eve1 sing-cluteh.
however, would be hardly more than the de-
vice herein described divided into sections,
and would involve the essence of the present
arrangement—viz., the leading of the power-
tmnsmlttmﬂ* meeh anism to the center of oscil-

lation between car and truck on the way from

the source of power to the driven shaft,or the

guide-pulleys ¢’ ¢ might be attached to the

This,
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truck at the center of oscillation, in which
case other guides ought to be attached to the
car-floor. o

The reversing-clutch F is shown in detail
at Iig. 4. Upon the shaft f7 of the cluteh,
and firmly keyed to it, is a secrew marked I,
and the pulley F* is screwed upon the screw
F’,and it has a little lateral play between the

two loose pulleys f? and /% Two bosses f?

1o and f° are keyed or pinned to the main shaft

15

7,and each side of the pulley F?has a shield
upon it, which loosely fits the shaft. They are

lettered f’ 7% It is obvious that if the pul-

ley F* is run from right to left in the position

shown in the drawings, Fig. 4, it will move on

the screw in the direction of the loose pulley

/% and that the shield £’ will be forced against

the flat surface of the pulley 73 and the hub
of the pulley f°will be moved toward the boss

20 f° and pressed strongly against it, and the
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pulley f° will therefore move in the same di-
rection as the pulley F? while if the pulley F?
18 turned in the opposite direction from left
to right it will move on the screw F’ toward
the pulley f* and clamp it in a similar man-
ner in the opposite direction, and will run the
pulley f* in the opposite direction from what
the pulley /° had previously been run. The
belts from these pulleys 7 and /4 are shown
in Fig. 3 as 7%, a straight belt, and 7? a cross-
belt, which belts therefore, taking hold of
pulleys g" and g* on the sleeve ¢ of the speed-
regulator G, run this sleeve ¢ always in the
same direction without regard to the direc-
tion in which the wheel Cis revolving, so that
the wheel C runs the sleeve ¢ in a given and
desired direction, whether the car is moved
forward or backward. | -

- T'he automatic reversing-clutch herein de-
scribed is substantially, but not in every de-

tall, the clutch described in Letters Patent No.-

373,088, patented February 21, 1888, and is
not claimed in this application, except in com-
bination with other parts of the mechanism.

The automatic speed-regulator is indicated
generally upon the drawings, Figs. 1 and 2, at
G. It is shown in detail at Figs. 5 and 6,and
it forms the subject of an application now
pending in the Patent Office. It is not
claimed in the present application, except in
combination with other parts of the ma-
chinery. It is,in substance,a combined fric-
tion-clutech and governor, by which the rate
of speed of the shaft I is regulated, so that
any given speed of the wheel C acquired from
the motion of the train will not run the shaft
I, which is clutched and moved by this appa-
ratus, faster than a predetermined rate of
speed. | |

The construction of this automatic speed-
regulator, so far as it is necessary to be ex-

‘plained in this application, may be under-

stood from Kigs. 5 and 6. In these ¢ is the

sleeve mounted on shaft I, receiving the
power from the automatic reversing-clutch F
of Fig. 1, and ¢’ and ¢* are driven pulleys
fastened upon this shaft. 3 is a drum fast-

t
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- shaft hs.
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| ened to thisshaft ¢ and revolving with it. To

examine the interior of this drum inspection-

holes are made in its transverse plate, over

which flaps—g* are placed to keep out the dirt
and allow a circulation of air. Upon the shaft
I,upon which is mounted the sleeve ¢,is fast-

ened another drum I’, the transverse plate of

which has similar inspection-holes and cov-
ering-flaps (marked ¢*) to those which we have
previously seen are contained in the drum ¢°.
The periphery of this drum I’ has three stout
arms I¢ fixed to the transverse plate, to which
arms are made fast the springs I3, These
springs press upon a portion of the periphery
of the drum, which .18 made movable inward
and outward in a radial direction, which por-
tion of the movable periphery is lettered in

‘Figs. 5 and 6 I*, and between this movable por-
tion I* and the periphery of the drum ¢° is
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interposed, asshownin Figs. 5and 6, afriction-

packing I5 which preferably revolves with
the drum~I’ but which probably might be
contrived to revolve with the drum ¢3 al-
though I do not consider this a good con-
struction, because of the irregularity of sur-
face on the interior of the drum I’,which this

' packing would then encounter in its revolu-
| tion. _
- drum I” are attached ears, (shown in Figs. 5

To- these movable portions I*of the

Qo

95

and 6 at I%) and by 'a system of linkage

(shown in Fig. 5 and marked IY) these ears
are connected to a collar I® on the shaft I.
This collar is pressed toward the drum I’ by
the spring I3 which abuts against a ecollar
I on the sleeve I. On revolving, the shaft ¢

| the frictional contact between the packing I°

and the periphery of the drum ¢*® will cause
the drum I’ to revolve at the same speed un-
til the centrifugal force of revolution, acting
upon the linkage I, overcomes the resistance
of the spring I° and relieves in some degree
the frictional contact between the drum g?
and the interior frictional surface of the
drum I’, when the rate of speed of the shaft
I will be reduced to that which has been pre-
determined in adjusting the relation between
the centrifugal forece, the load, and the fric-
tional contact referred to. Thus the shaft I
cannot exceed a given predetermined rate of
speed. | -
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~ Around the sleeve ¢, as shown in Fig 3,is

' placed abelt &, which runsthe automatic elec-
tric switch H, The details of this device are

shown in Fig. 7. In this ficure H’ is a hollow

“metallic drum, which is revolved by the belt

h of Fig. 3. The exterior of this drum is

- pressed by a spring h*% which is an electrie

conductor. This drum is insulated from the
shaft /° of Figs. 3 and 8, as shown in Fig. 7.

120
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- An electric conducting-spring h* in Figs. 7

and 8 presses upon a hub which is fast to the

Upon the interior of the drum is
pivoted the segmental arm 7% which is pressed

- Inward near its hub by the spring /5, and the

130

end of which segmental arm is linked by the -

insulating-link A" to the metallic segment 153,

| the hub of which is fast to the shaft %3, and
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‘which ecarries upon its exterior periphery the
insulating-band /¥, on which band presses the

spring A%, which is fast to the periphery of
the dram H’ of the apparatus. Itwill beseen,

therefore,that as representedin Kig.7, with the
spring A’ resting upon theinsulating-band /7,
there i1s no electrical communication between
the periphery of the drum H’ and its shaft i%;

- butit will also be seen that if the drunt be re-

10
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35
-versing-cluteh F, which is &ttached to the
- body of the
~whiech the speed of the shaft I is prevented

.40

volved at a high rate of speed the centrifugal
force of this high rate of speed will eompel |

the segmental arm 72° to travel outward ashort
distance and carry with it the segment A5
whereby, .by the movement of this Seﬂment
around the center of motion of shatt hf’, the
contact-spring 1Y will touch the metallic sur-

face of the segment /° and cause an electrical
connection between the periphery of the drum
and its shaft, so that by the introduction of

this'mecha-ﬂism immto the electric circult no

‘electric current can be established through

this part of the circuif, except when the'ma-
chinery is running at a predetermined mini-
mum rate of Speed I have now, by means
of the automatic sp,eed—reﬂ'ulater provided
that the speed delivered by the shatt I shall

not be excessive, and by the electrical switch

H, just described, that the electrical current
shall not bhe estﬂtbhshpd until a given mini-

mum rate of speed or this Shaft ¢ has bean
reached.

The dynamo is marked K in Fig. 3

~1s run by the belt ¢ from the shaft I.

Turning now to the diagram, Fig. 8, I have
the (11‘1V1ng pulley d on the car- azﬂe the re-
car, the speed-regulator G, by
from exceeding a predetermined rate, and the

dynamo K, which by this arrangement must
always be run in the same direction, no mat-

ter which way the car is moving, and which

cannot be run at an excessive rate of speed.

The lighting apparatus is lettered in this dia-
oram i, and the lights in Fig. 1 are similarly
1e13tered m. 1ti1s obmous, fmm what has been

~hitherto stated, that this apparatus, were it

_'50
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not Supplemenud by some other appliance,

would not light the car at stations nor at

times when the dynamo was not running at
In order todo this, a

a proper rate of speed.
storage- battery secondary battery, or accu-

| 111111&1:01‘ L is introduced into the circuit.

The method of wiring 1s as follows: A wire
lc is led from the dynamo to the contact-
spring /i*, and a wire £"1s led {rom the oppo-

~site pole of the dynamo to the lighting-cir-

cuit m. T'he storage-battery L 1s eonneeted

from one of its poles to the contact-spring /i*
by the wire &% and from its opposite pole by
The wire ~° con-

the wire &t to the wire %&'.
nects the wire £ with the lighting plant m.
If, now, the lighting

recelve the current from the dynamo, and
when it is sufficiently charged the current

' from either of the exterior aﬂes

, and 1t

g plant be shut off and the
| dylnmo K be run at a proper rate of speed,
“the storage-battery L will be called upon to

may be shut off. As the current will not be

established until a proper rate of speed has
been reached, there will be no danger of the

namo I and reversing its poles, and as the

speed is regulated by the speed-regulator

there will be no danger of an excessive cur-
rent. If, however, the speed of the train 1s
not sufficient to run the dynamo and there 18
a necessity for lighting the cars, the current
necessary will be supphed by the storage-bat-
tery L.

" It is obvious that where six—wheeled trucks

are employecd the power could be as or more

readily taken from the center axleas or than
and it is
also obvious that in case more poWer is de-
sired than can be readily obtained from one
axle of the truck, two or more axles cotuld be
belted together, so as to deliver more power
than could be Ob’rmned from one alone. 1t
is alsoobviousthatin the combinations herein
claimed any automatic reversing-cluteh will
be the equivalent of the clutch I‘ any effi-
cient antomatic speed-regulator which limits

the speed of a dynamo to a predetermined

maximum will be equivalent to the speed-
regulator &, and that any automatic electric
switch which closes the electric circuit from
the dynamo only at a minimum speed will be
the equivalent of the switch H. |

As it will be necessary to ease somewhat

the belt ¢ in its change of direction, I have

devmed a plan of mountmfr the wmde-pulleys

e/ ¢* between 5p1‘ ngs, as shown, Fig. 9.
nmde-puﬂey e’ in this figure has ﬂﬂnnes e,
and is mounted on a shaft e’, which ]ms eol—
lars ¢’ pinned to it, serving as abutments to
the springs €. These springs e press strongly
against collars 8, which are allowed a little
endwise play on shaft e, because of the slot
W 111011 fits around qphne or pin ¢’. The col-
lars ¢ press sidewise against the hubof guide-
pulley ¢’. This cmnbmauon lessens noise
and modifies belt-tension advantageously.

Iclaim as my invention and deSlre tosecure
by Letters Patent—

1. In an electric-lighting system, the com-
bination of the d}fnanm I, the storage-battery
I, the lighting plant m, the automatm elec-
tric letCh II, and the automatic speed-regi-
1&‘[01 (, substantially as deseribed. |

. An electric-lighting system containing
the combination of the dmwnﬂ-puﬂey , the

‘automatic reversing-clutch F, the automatic

speed - regulator G, the automatic electric
switeh I, the dynamo K, the storage-battery
L, and the lighting plant m Substm*xtmlly s
and for the purposes dt:,suibed .

3. In a railway-car having the usual swiv-
eling-trucks and a combination of car-wheels
with an electric-lighting system for said car,
the combination comlstmn of the pulley ¢/
upon an axle of the car- {1"11(*]{ the belt e, led

from said pulley toward and near to the cen-

ter of oscillation between the car and trueck,

the guide-pulleys e’ ¢* attached to the body

The

70
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75

S0

95

100

105

11O

I15

120

125

130




10

I5

tially as and for the purpose deseribed.

4. In a railway-car having the usual swiv-
eling-trucks and a emnbmatwn of the car-
Wheels with an electric-lighting system for
sald car,the combination of the pulley C on
one of the axles of & car-truck, the belt e, lead-
ing from saic pulley toward and near to the

eenter of oscillation between the car and the |

truck, the guide-pulleys ¢’ and ¢?, attached to
the body of the car near the centel of oscilla-
tion between the car and its trueck, an auto-
‘matic reversing-clutch I, and a speed-regu-
lator G, substantml]y a8 deseubed

8

of the car near said center of oscillation, and
the automatic reversing-clutch F, substa,n- i.

i

410,586

5. An electric-lighting system adapted to
be driven from a source of power of varying
velocity, in which the power which drives the
dynamo K is transmitted through the speed-
regulator G and controlled thereby within a
predetermined maximum veloeity, in combi-
nation with an electric switch H, said dynamo
K, and a lighting system, substantml] y as de-

scribeel.

THEODORE M. FOOTE

 Withesses: | |
GEORGE W. WISWELL
ALDEN R. TINKHAM.
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