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UNITED STATES

PATENT OFFICE.

FRANK E. KINSMAN, OF PIJAINFIEL’D, NEW JERSEY.

ELECTRIC CAR-LIGHTING SYSTEM.

SPECIFICATION formjng"part of Letters Patent No. 506,237, dated October 10, 1893.

Application filed Reptember 18, 1880, Serial Yo. 366,818, (No model)

To all whom it may éoncern:

Be it known that I, FRANK E. KINSMAN, a -

citizen of the United States, and a resident of
Plainfield, in the county of Union and State
of New Jersey, have invented certain new and
useful Means for Charging Storage-Batteries
from Moving Vehicles, &e., of which the fol-
lowing is a specification. . N

My invention relates to apparatus wherein
means are provided for driving a'dynamo
machine from a moving wheel or axle of a
vehicle such for instance as a railway car or
a locomotive, or from any other wheel driven
or rotated by a steam engine or ether ma-
chine of . variable driving power used for
other work besides operating such dynamo,
and the current generated by such dynamo is

employed for charging a storage battery or
My invention is, how- |

for any other purpose.
ever, especially useful in train lighting when
the current from the dynamo supplies the

lights directly, alone or in combination with

the storage battery, or feeds the battery alone

as in systems of train lighting well known in

the art. ‘ ,
My invention consists in providing means

-whereby the dynamo may be connected and-

diseonnected from its driving wheel at pleas-
ure in accordance with the steam or other
pressure employed in propelling the vehicle
or turning the wheel so that when the press-

. ure rises above that required for turning the

35

‘wheel at the desired speed, the surplus power

may be utilized for operating the dynamo.

My invention consists further in-automati--
cally regulating the electrical efficiency of

" the dynamo in accordance with changes in
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the speed of the wheel so thatthe current
employed in charging the storage battery or
in running the lamps, or in other ways, may
be kept normally at an adjusted or constant
strength and may not riseto a point where it
would damage or derange the apparatus. To
prevent the back flow of current from the
battery through the dynamo when the speed
falls or the dynamo comes to rest, any of the
usual devices employed in the art may be
used. :

My invention consists furthér in the spe-
cial combinations of devices and organization
of parts whereby I am enabled to produce a

ed to drive a dynamo -machine from a loco-
motive drive wheel or car wheel or axle, or
from other moving wheel kept in operation

simple, strong and effective dpparatlts adapt-

55.

by a steam or.other engine or driving ma- -

chine of variable power. -

The invention consists also in certain spe-
cial details of construction and combinations
of devices that will be hereinafter more fully

-described and claimed. o
For the purpose of varying-the output of

the dynamo. in accordance with changes in
the speed of the vehicle, T may vary such
output eéither by changing the speed of the
dynamo itself, by shifting its commutator

brushes, by changing the strength of its field,

or by other means known to electricians.
_The connection and disconnection of the

dynamo with the driving wheel may be

brought about at will by the locomotive en-

gineer when he observesthat hé has a greateér -

pressure of-steam than is necessary for driv-
ing the locomotive at the required . speed
or may be, and is preferably, performed au-
tomatically by using the steam pressure it-
self to effect the mechanical coupling and un-
coupling of the dynamo to the wheel. Such

indirectly to move a member of the clutehing
devices. :

In’ the accompanying drawings, I have
shown in Figure 1, in side elevation, an or-
ganization of apparatus embodying my in-
vention. - Fig. 2 .is a longitudinal section

‘through the frame supporting the dynamo

and other parts. Fig. 3 is a cross section of
the armature shaft in proximity to the com-
mutator.
through the devices which connect the arma-
ture shaft with means for imparting longi-
tudinal movement thereto. . Fig. 5 is an end
view of the spider or frame which sapports
the armature -on the shaft. Fig. 6 is a side
elevation thereof, the parts being shown .in
longitudinal section. Figs.7 and 8 illustrate
modifications in the ways of varying the out-

‘put of the dynamo machine. Fig. 9 shows a

6o .
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‘steam pressure may operate either directly or

80
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Fig. 4 is a longitudinal section .

9o
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modification” in the devices for gearing the -

‘dynamo to the vehicle wheel,and for changing

the speed. Fig.10illustrates a further modi-
fication of mny invention. — '
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A, indicates a suitable frame in which the.

various parts of the apparatus are mounted
in proper position. ‘

B, BB,-are the field magnets of the dynamo
machine, the armature of which is indicated
at B2 ‘ .

"C, is the shaft of the armatureswhich shaft
is provided with a splinec,that engages with
a groove in a tube or cylinder carrying the
spidér D, of the armature for the machine.
The heads of the spider D, or the endsof the
tube carrying them engage with cross pieces

on the frame A, so that the armature may

not have any longitudinal movewment, but the
shaft C, is capable of longitudinal movement
through the-spider, by devices to be presently
described, for the purpose of changing the
speed of rotation of the armature and there-
by varying.the output of the dynamo. The
dynamo may be of any suitable character as
well understood by electricians, and the cir-
cuits thereof are not herein shown in detail
or described as they are well understood by
electricians and may be largely varied.

E, indicates a storage battery to be charged

- from the dynamo and connected therewithin

30

35

40

45

5¢

‘the wheel F, as shown.

any suitable manner upon the vehicle.
¥, indicates a wheel of the vehicle upon

‘which the dynamo is earried. The wheel F,

is preferably thedrive wheelof a locomotive.
The apparatusis mounted so that the shaft
C, is practically parallel fo the vehicle wheel
shaft and such shaft C, carries a cone friction
wheel C?% adapted to engage with the edge of
As will be obvious,
when the shaft C, is moved inward, a larger
diameter of the cone comes into engagement
with wheel F, and the speed of the armature
will be thereby diminished. Conversely, nn
a movement of the cone C¥ and shaft C, in
the opposite direction, the speed will be in-

-greased. Thisdevice constitutesa well known

form of .changeable speed gear, and in place
of it other changeable.speed gears might be
g.mployed without departing from mny inven-
ion. .

By arranging the parts so that the frietion
wheel C% may be moved away from the edge
of the wheel F, a simple friction cluteh de-
vice is provided whereby the dynamo may be,
at pleasure, thrown out of operation or may
be thrown into operation so as to be driven by
the vehicle wheel when desired.” The frame

. A,inorderto permit this movement to be pro-
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duced is properly pivoted at the point I'%, as
indicated and is guided by suitable pins and
slots as shown when it swings around the cen-
ter F% A spring ¥, tends to swing the frame
so as to uncouple the dynamo from wheel F,
to move the clutch in the opposite direction
or into gear. I provide a eylinder G, the pis-
ton of which carries a rod .G? through which
movement is communieated to the frame A,
as shown.. The cylinder G, connects at its
upper end by a pipe G% with any suitable
source of air, steam or other fluid or liquid
under pressure,and in said pipe G% a cock G,

L
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may be intei'posed for the purpose of con-
troiling the fluid pressure. The cock G

| shoutd be any suitable form of three way

cock so that the pressure on the piston may
be produced or may be relieved as desired.
Preferably, I connect the pipe G? with the
boiler space of the locomotive so that the
steam pressure will act directly on the piston
though this is not-absolutely necessary, my
invention consisting, so far as the automatic
operation of the devices is concerned, in gov-
erning or controlling the .movement of the
clutehing devices C?, or other clutches by
means of the variations in.the steam pressure
employed in propelling the vehicle. When
the pipe G3, connects directly with the boiler
steam space the spring F% should be in effect
a weighing spring that will hold the clutch
C?, disengaged until the steam pressure rises
above a certain predetermined amount for
which the spring F? may be set. Normally
the spring I'%, will hold the parts disengaged

‘and the armature shaft will be at rest but

when the pressure reaches the predetermined
amount the spring F3 will be overcome and
the dynamo shaft will be coupled to the driv-
ing wheel F, so that the surplus power may
be now utilized in driving a dynamo and
storing energy in the secondary battery or
performing other work. It is obvious that
the wheel F, might be any wheel kept in ro-
tation by variable driving power, such forin-
stance, as a steam engine, though my inven-
tion is of ‘especial utility when the driving

.wheel F, is a locomotive drive wheel.

In order that the output of the dynamo may
remain practically constant, despite changes
in speed of the vehicle while the dynamo is

70
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charging the battery,I provide means for ad- -

justing the speed of the armature shaft with
relation to that of wheel I¥, which devices are
controlled by a ball governor I, or other speed
responsive device driven by or eonnected to
the armatore shaft in any suitable manner.
The ball governor I, is here shown as driven
by a belt taken from the armature shaft and
is made to control a valve indicated at I?
placed in a pipe or passageleading. from any
source of pressure to a cylinder I3 for the
purpose of operating a piston therein. The
piston of cylinder 1%, connects with the shaft
C, and imparts the longitudinal movement
thereto required for changing the speed in
the manner before described. The piston
carries a rod I, as shown in Ifig. 4, which is
coupled to the armature shaft C, bya head I,
engaging with a revolving sleeve or barrel I,
attached to shaft C. I3y this means free ro-
tation of the shaft may take place at all times
without rotation of the rod I. A suitable

spring I, connects to the piston rod of -the

piston at I3, for the purpose of returning the
same to normal position after any movement
thereof produced
through valve 1% ~When the speed rises
above the normal the ball governorI,opens the
valve I%, and causes the piston in I% to move

by pressure introduced

110
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the shaft longitudinally so as to adjust the
changeable speed gear deviee C%-in a man-
ner to cause decrease of speed of the arma-
ture shafp. Conversely, when the speed falls,
an opposite .adjustment takes place to keep

_the speed at practically normal.

1o

In Fig. 7, I have shown how the output of
the machine might be adjusted by setting or
adjusting the brushes of the commutaior in
the well known manner. Inthisinstancethe
yoke K, that carries the commutator brushes
connects with a ball governor K& which .is

. driven by any suitable belt connected to the

15
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armature shaft C.' Theoperation is substan-
tially the same. as already described, an in-

croéase of speed causing an adjustment of the .

devices tlirough the operation of the ball gov-
ernor so as to cut down the output and con-
versely, a decrease of speed moves the: ad-

justing'devices back in a direction to increase

“the output just as.in the case of Fig. 1, the

25

movement of the changeable speed devices
was such as to operate in the direction of in-

creasing or décreasing the output by chang--

ing the relative speed under the conditions

* described so as to keep the output practically

constant. . :
Instead of employing a ball governor I, as

- shown in Fig. 1, to control another force which

30

shall operate to move the changeable speed
device, I might, as indicated in Fig. 8, employ

" a ball governor or other speed responsive or

35
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feed controlling mechanism attached to the
shaft C, direetly in proper manner to move

‘the same longitudinally with the variations
or tendencies to variation in'thé speed of the |

armature. .
. Instead of a coned changeable.speed device,
I might employ a changeable speed gear de-

pending upon differences in frietion as indi-
~ cated in Fig. 9, where I have shown a wheel

M, of some magnetic material bearing upon
the wheel F, of the vehicle. The wheel M, is

- gecured directly to the armature shaft and is

‘45

provided with means for changing its mag-
netism so that the amount of friction between
it and the wheel I, may be varied. A device

- suitable for so changing the magnetism is a

50

coil O, on the iron shaft carrying the wheel
M. The coil O, may be in a circuit taken
from the armature circuit-of the machine in

" any suitable manner and including a variable

55
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resistance the box of which is indicated at

0% The variable resistance arm O3, is oper-
ated by a ball governor], driven from shaft
C, in obvious manner, the movement being
such that on increase of speed resistance will
be interposed in the cireuit of ‘coil O, thereby
cutting down the magnetism of M, and de-
creasing the friction soas toincrease the slip
and decrease the relative speed of the arma-
ture and its driving wheel F. .
While I have shown the ball governor or

speed responsive device I, as driven from the-

armature shaft C, I prefer to drive it from an
axle of the vehicle as indicated in Fig. 10.

The ball governor or other speed responsive
device may be used in this casein any of the
ways before deseribed or in any other suit-
able way to regulate the output of the dyna-

e

mo in accordance with the changes in the- .

speed of the vehicle.

I do not limit myself to any partiéular form

of ball governor er other device for régulating - v

the output of the dynamo in the ways before
deseribed or in any other desired manuer. .
It is obvious that the speed of the arma-
ture shaft might also be governed by other
forms of changeable speed .mechanism with-
out departing from my invention; and that

other means for throwing the clutch into and-

out of gear by the action of the steam press-
ure might be employed. Itis generally, pref-
erable, however, to use a cylinder G, con-
nected directly with the boiler space. The
eylinder G, however, permits the employment
of ‘any fluid or liquid pressure properly gov-
erned by hand or otherwise for the purpose
of bringing the dynamointo gear with a wheel
or axle of the vehicle. .
What I claim as my invention is—

75
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1. The combination, substantially as de- * 4

seribed, with the armature, of a longitudi-
nally movable shaft C, a changeable speed
gear connected with said shaft, and & piston
operating on the shaft toimpart longitudinal
movement thereto, as and for the purpose de-
scribed. - ‘ ,

95 -

9." The' combination, 'substantially as de- -

seribed, of a storage battery, a charging dy-

namo therefor driven from the moving ve-

hicle, and means for connecting and discon-

‘100

necting the dynamo from the driving wheel; .

governed by the steam.pressure used in pro-
pelling the wheel. S

3. The combination, substantially as de-
seribed, with a vehicle wheel, of a-dynamo

driven therefrom, a storage battery charged

‘by.said dynamo, and a clutch adjusted. by

steam pressure so as to disconnect or connect
the dynamo with the driving wheel as the
pressure rises and falls. ‘ o

4. The combination, substantially as de-
scribed, of a locomotive drive wheel, a -dy-
namo machine, a cluteh for mechanically con-
necting the armature of said motor to the

ing said clntch, and means npon the loecomo-
tive for controlling the - pressure on said pis-
ton while the locomotive is running and in-

-dependently of .the operation of the brakes,

as and for the purpose described,

105 -
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.locomotive drive wheel, a piston for operat-

5. The combination witha locomotive d.rive '
wheel, of a dynamo machine mounted in a. -

movable frame, an armature shaft carrying

125

a wheel adapted to engage with the said drive" ..

wheel, a_storagé battery charged from -such
dynamo, and a piston bearing on the frame
and having its cylinder connected with the

‘locomotive boiler space.

6. The combination with the drive wheel,
of a magnetic clutch, and means for decreas-

130 '
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ing the magnetism of said clutch as the speed
increases and vice versa, as and for the pur-

pose deseribed.

7. The combination, substantially as de-
seribed, of a locomotive drive wheel, a dyna-
mo machine the armature of which gears to
said drive wheel, a storage battery charged
from such dynamo, and means for connect-
ing or disconnecting the armature mechani-
cally with the drive wheel according to the

- changes in the steam pressure.

8. The combination of the dynamo, a stor-

" age battery charged thereby, a vehicle wheel

. 5

dnvmg the dynamo, a cluteh, means for op-
erating the clutch in accordance with the

. Bteam pressure which drives the vehicle, and

20

25

devices for automatleally adjusting the out-
putofthe dynamoin accordance with changes
in the speed of the vehicle. -

9. Thecombination with a locomotive drive
wheel, of a dynamo machine, a storage bhat-
tery charged therefrom, a elutch between the

~armature shaft and the drive wheel, a spring

or-refractor tending to disengage the clutch,
and a cylinder connected with the steam space
of the locomotive boiler and having a piston

" for causing the cluteh to engage.

30

35

10. The combmatlor. with a dynammo ma-
chine driven from a moving vehicle wheel, of
a storage battery charged from said dynamo,
means for varying the ‘action of the dynamo
when the speed thereof varies,a speed regu-
lator for adjusting the devices employed Tor
varying the action of a dynamo, and devices

for automatically connecting and disconnect-

ing the dynamo as the driving power rises
and falls in strength.
11 The combmatlon, substantmlly as de-

506,287

‘scrlbed of a storafre battery, a chargmo dy-

namo therefor drlven from a suitable wheel,
and means for connecting and dlsconnectmv
the dynamo from:the dmven wheel, governed

40

by the steam pressure used in turning the X

same.
12. The °omb1nat10n substantially as de-

seribed, of a dynamo machme adriving mech-

anism therefor, and means for automatlcally '

connecting and diseonnecting the dynamo
from the dl‘lVan‘ mechamsm as the driving
power varies..

:13. The combination, of a dynamo, a stor-
age battery charged thereby a wheel driven
by any suitable power, means for connecting

and - disconnecting the dynamo from - sald,

wheel as the :atrenO'th of the power varies,

and deviees for automatlcally adjusting the

45

50

output of the dynamo in aecordance w1th :

changes in the speed of the driving wheel.
14. The combination, with a Wheel of a dy-
namo6 machine driven therefrom, a storage

‘battery charged.by such dynamo, a clutch be-

tween the armature shaft and the driving
wheel, a spring or retractor tending to disen-
gage the clutch, and a cylinder connected
with a steam space of .the boiler for the en-
gine which operates the driving wheel, said
cylinderhavinga piston forcausing thecluteh
to engage.

Slgned at New York in the county of New
York and State of New York, this 8th day of
September, A.D. 1890.

FRANK E. KINbMAN

Witnesses:
WM. H. CAPDL,
HUGO KOELKER.
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