No. 760,471,

PATENTED JAN. 26, 1904,

L. LYNDON & E. A. SPERRY.

SYSTEM OF ELECTRICAL GENERATION, DISTRIBUTION, AND CONTROL.

NO MODEL,

APPLICATION TILED JAN, 17, 1903,

4 8BH

[(EETS—RE

EET 1.




No. 750,471. - PATENTED JAN. 26, 1904.

L. LYNDON & E. A. SPERRY, _
SYSTEM OF ELECTRICAL GENERATION, DISTRIBUTION, AND CONTROL.

APPLICATION FILED JAN. 17, 1903.

¢ SHEETS—SHEET 2.

NO MODEL,

o | ' - JTLOETLCOTS
AN Loatera: %’7 Lo @(J)
' - - 6. o KA ctlr Ce,

r -
| THE~-NOHRHRIS PETERS €O .




No. 750,471, PATENTED JAN. 26, 1904.

L. LYNDON & E. A. SPERRY.
SYSTEM OF ELECTRICAL GENERATION, DISTRIBUTION, AND CONTROL.

APPLICATION FILED JAN, 17, 1903,

NO MODEL. | 4 SHEETS—SHEET 3.
A
’ 1 5
I?g. 3. %
et ﬁé’
HE v
O WROL S
ey a8
,Z,‘? v ag?’
20 F1 £ 25
/
10 -
d dzz
VA 743

: 0~
72 ey =
@ NI N®, .56 > :
--------- S\ "7’/%’/////////// /// a1 &
H“‘nﬁ_e, TN /ﬁ ? | 6 W
N, g 7 - Y I %ﬂw‘}}ﬁ‘ /ﬂ% - 7 -/% G “‘\ﬁ\ AW
@A % 7 & £ = E % :
A\ AR X 7~
éi %5 \ &3 ;?V
Y AN ¥V 5 A RN=V/
5 ;\:ﬁ}\%i E%:}" B i g:; ¥ ?Q\‘m\;g 7
el //:, : N N E?i"..“..m..m i /h§ §:/ %rﬂ- %f
Y e a3 7%
ol AR

AR 07, ]\ 723




No. 750,471.
' L.

LYNDON &

PATENTE:

E. A. SPERRY,

) JAN. 26, 1904.

SYSTEM OF ELECTRICAL GENERATION, DISTRIBUTION, AND CONTROL,

APPLICATION FILED JAN, 17, 1903.
NO MODEL.

¢ SHEETS-SHEET 4.
Fig.11
o
[1g.9.
| 5
AR Y ’ 72
R oZ a
70 - f _ S\ 10, 727 |
N
N N
7
1 7 4o D |
Ao 77 76
NDAN 10’ R I
R o 5
é il A’
é sy a f : 721
AT i A 77 IR 713
0 d]f
q.12.
| 7?/3-
A V{7
Vo
RicEredi{(! )iz
z ,.
72 Il“lh
a_‘ZZZ@SZ-' _ 7LETLEOTS :
Jf,ii:yé‘

THE NORRIS PETERS CO . PHOTOLLITHO., WASHINGTON. D. C.




10

L5

20

35

effected

No. 750,471.

UNITED STATES

Patented January 26, 1904.

PaTeENnT OFFICE.

LAMAR LYNDON, OF NEW YORK.,

N.

Y.. AND ELMER A. SPERRY, OF

CLEVELAND, OHIO, ASSIGNORS TO NATIONAL BATTERY COMPANY,
OF JERSEY CITY, NEW JERSEY, A CORPORATION OF NEW JERSEY.

SYSTEM OF ELECTRICAL GENERATION, DISTRIBUTION, AND CONTROL.

SPECIFICATION forming part of Letters Patent No. 750,471, dated January 26, 1904.

Application filed January 17,1903, Serial Ne, 139,399,

(No model.)

To all whom tt may concern.:

Be it known that we, Liamar LY~Npox, resid-
ing in the borough of Manhattan, in the city
of New York, in the State of New York, and
Frvmer A. Sprrry, residing in Cleveland, in
the county of Cuyahoga, in the State of Ohio,

citizens of the United States,have invented cer-

tain new and useful Improvements in Systems
of Electrical Generation, Distribution, and
Control, of which the followmo 1S a apeuﬁm-
tion, I*etel ence being had to the : ACCOMPANYING
drawings, forming a part hereof.

This invention relates to systems and appa-
ratus for the generation, distribution, and con-
trol of electric current and has been developed
more especially with a view to the solution of
difficulties incident to variations in speed of
the source of power by which the generator
18 driven.

The particular application of the invention

with reference to which it was developed and

in which it finds its concrete expression Is
railway-car lighting in which current 1s gen-
erated thr ouoh the movement of a car or train,
the oenerator being ordinarily driven from a
car-axle. 1Insuchan application of the inven-
tion provision should be made to maintain uni-
form strength of current notwithstanding con-
siderable variation in the speed of the car. The

effect upon a system of a reversal of the direc-

tion of movement of the car should be antici-

pated and accommodated. Provision should
be made for discontinuing the operation of the
generator under conditions which are unfa-
vorable to the continued generation of current
through the movement of the car, as when the
train approaches a terminal and takes the short
radius curves, switches, and crossovers com-
mon in a terminal yard. The automatic sup-
ply of current to the lighting-circuit of the
car when the speed falls below a predetermined
rate should be provided for. The medium
through which the automatic regulation and
control of the various parts of the system are
should be of such a character as to
be substantially unaffected by considerable
variations in temperature and the other con-
ditions of use. The different various devices

should be so constructed as to be substantially

unaffected by the vibrations and other condi-

tions of use, and in general the system should
be adapted to overcome difficulties incident to
the character of the source of power and to the
conditions under which the system 1s used.
Devices by which some of these requirements
are met are tully described and covered 1n the
application of KElmer A. Sperry, one of the
present applicants, Serial No. 134,035, filed
December 5, 1902, which 1s subordinate to the
present application, wherein is covered the
broad invention embodied in mechanical and
electrical devices described in said application,
Serial No. 134,035, so far as the same 1s the
joint invention of the present applicants. The
general object of the presentinvention is there-
fore the same as that set forth in said appli-
cation, Serial No. 134,035—viz., to produce a
system which will g1ve thoroughly satistactory
results under all conditions of use, either for
the lighting of railway-cars or for other analo-

20ouUs purposes.

1t will be obvious that the general object
can be attained and the general features of
construction and arrangement can be embodied
by and 1n specific structures which differ more
or less in detail. One of such embodiments
will be particularly described hereinafter with
reference to the accompanying drawings, In
which 1t 1s 1llustrated, and 1in order that the
functions of the several mechanical parts may
be more readily comprehended a general de-
scription of such embodiment of the inven-
tion without reference to the dmwmm will
now be presented.

The generator or dynamo 1s driven, as by’ A
belt, from one of the car-axles, and 1n order
that the slip of the belt may be taken advan-
tage of to assist in the regulation ot the elec-
tromotive force through the y speed of the dy-
namo & belt-tightener Ts provi(led for the pur-
pose of slackening or tightening the driving-
helt. The action of the belt - tightener to
slacken or tighten the belt 1s controlled by the
pressure of a suitable fluid medium, prefer-

ably an o1l which will resist low tempel atures,
the presst

re being developed by the action ot
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a pump driven by a motor which isin circuit
with the dynamo or batteries supported there-
by. A valve in the pipe system may be suit-
ably controlled, as by a solenoid or other elec-
tromagnetic cevice in circuit with the dyna-
mo to vary the pressure at the point where it
performsits work in controlling the belt-tight-
ener, whereby any variation in the voltage of
the current shall effect the movement of the
belt-tightener to tighten or slacken the belt,
ancl thereby to correct the variation in the
voltage and restore it to the normal. The
motor for driving the pump 1s also subject to
the control of the pressure of the fluid medi-
um, so that 1ts operation shall cease when the
pressure rises above a predetermined degree
and shall be resumed automatically when the
pressure falls below a predetermined degree.
1o compensate for variation in the electrical
translating devices, as in the number of lights
in circuit, so that the voltage of the current
supplied to the remaining lights shall remain

substantially unitorm, and to compensate for

variations in voltage of battery or dynamo.
suitable resistance is included in the circuit
and means are provided for throwing in or
out more or less of such resistance, such means
being operated by the pressure of the fluid
medium and controlled by the action of a so-
lenoid or other electromagnetic device in-
cluded in circuit with the lamps. A storage
battery 1s to be included in the cireuit in or-
der that the necessary lighting current may
be provided when the car is stationary or the
speec of the car falls below a predetermined
minlmuin.

In the accompanying drawings, wherein is
lustrated the particular embodiment of the
invention chosen for explanation, Figure 1 is
an outline, in side elevation and partly broken
out, of a railway-car equipped with the in-
vention embodied 1 a lighting system. Fio.
2 18 a diagrammatic view illustrating the gen-
eral relation of the several mechanical and
electrical elements of the system in the same
application thereof. Fig. 3 is a view, partly
1n elevation and partly in vertical section,
1ilustrating the means for contrelling the slip
of the belt by which the dynamo is driven.
Fig. 4 1s a detail view, on a larger scale, of a
portion of the belt-tightener with the dynamo
and its driving-pulley. Fig. 51s a view in
vertical section of the solenoid and valve op-
erated thereby for controlling the pressure
upon the piston shown in Fig. 3. Fig. 6 isa
view 1n vertical section on the plane indicated
by the line 6 6 of Fig. 8, showing the pump.
Fig. Tisaview in vertical section on the plane
indicated by the line 7 7 of Kig. 8, illustrat-

ing the device for starting and stopping the
pump automatically. Fig. 8 is a horizontal
section on the plane indicated by the line 8 8
of Figs. 6 and 7. Fig. 9 is a view in vertical
section illustrating the mechanical devices for
Fie. 10 18 a view in

operating the rheostat.
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horizontal section on the plane indicated hy
the line 10 10 of Kig. 9. Fig. 11 is a view in
vertical section of the solenoid and the valve

operated thereby for controlling the pressure
upon the plunger shown in Iig. 9. Fig. 12

1Isatopplanview of the parts shown in Fie. 11.

The dynamo (indicated at «) may be of any
suitable construction and is supported be-
neath the car-floor or in any other convenient
location. It may have a driven pulley «°
mounted on its shaft « and be driven by a
belt " from a driving-wheel 4 on the car-axle.
For the purpose of controlling the speed, and
therefore the electromotive force, of the dy-
namo through the friction of the driving
means sultable mechanical devices may be
provided, such as a belt-tightener, which is
arranged to act upon the belt and 1s itself con-
trolled by devices presently to be deseribed.
The particular construction of the belt-tight-
ener forms no part of the present invention,
and for a detailled description of the belt-tight-
ener shown In the accompanying drawings
reference may be had to the aforesaid appli-
cation, derial No. 134.,035. IFor the purposes
of the present case 1t is suflicient to say that
a frame or ring ¢ 1s mounted to oscillate or
swing upon a circular flange «” of the dynamo-
casing, sald frame having a pin or stud ¢,
upon which is mounted an idler ¢, adapted to
rest against one side of the belt. To the frame
¢ 18 pivoted an arm ¢’, also having a pin or
stud ¢, carrying an 1dler ¢, adapted to rest
agamst the other side of the belt. The me-
chanical devices for acting upon the belt-
tightener to slacken or to tighten the belt are
mounted upon the frame ¢ and are adapted to
Increase or diminish the distance between the
two idlers ¢® and ¢

One object of the invention being to provide
for the operation of the belt-tightener by a
fluid medium, the mechanical devices for op-
erating the belt-tightener comprise a eylhinder
, which is fixed upon the oscillating frame ¢,
as Indicated above, and a piston ¢’ in said cyl-
inder md connected by suitable link «* with
the arm ¢, the fluid medium, under pressure
from a suitable source, bemg admitted to the
cylinder behind the piston. Oil of a suitable
quality placed under elastic pressure by a
suitable pump isthe most satisfactory medium
for the transmission of the required power to
the mechanical element, such as the piston
by which the tig htemnu of the belt 1s ehected
lending 1itself most 163(111,}* to the pecuhm
requirements of the case, the belt-regulating
devices thus becoming sensitive and quickly
responsive in operation,while acting with cer-
tainty under conditions of constant and exces-
sive vibration and of widely varying tempera-
tures. Furthermore, such devices are readily
controlled through variations of the voltage
of the current produced hy the d\;nmno, SO
that such currentis generated as required and
remaing sub stfmtmll\,r uniform notwithstand-

70

75

30

(3O

95

10

10

Il

Il

O

5

O

5

1




1O

20

35

40

55

60

05

50 that the core shall not be a

750,471

ing considerable variations in the speed of
movementof the car. The cylinder d accor -
ingly isconnected by a suitable pipesystem,in-
cludmo sections @’ and &', which aremovable to
accommochte the movement of the cylinder
with the frame ¢, and a fixed section &°, with an
oil-pressure tank d’yandapump e, opemted Y
amotor f; whichisin circuit with the translat-
ing devices and the storage battery hereinaf-
ter referred to. The t(mh d’ may be an ordi-
nary tight tank, having a single inlet for con-
nection L with the pipe sybtem 2 and preferably
contains a volume of air which acts as an elas-
tic cushion for the oil which is delivered by
the pump ¢. The latter 1s placed 1n conven-
ient relation to an oil-pan g, which contains
the supply of oil and receives the oil through
the return-pipes from the several actuating
devices, the pump being preferably mounted
above the oll-pan at any convenient point with-
in the car and being of or dinary comtl uction,
comprising a reciprocating pluno‘el ¢, an 1n-
let-valvee ._,Ell"ld an outlet-valve ¢ °,the discharge
being connected with the pipe sy’st m . The
phmﬂ'e]: ¢ may be connected by a pitman ¢
with a crank or Cr ank-pin &, carried by the
shaft of a gear ¢, which is 1n mesh with a
driving -pinion 7’ on the shaft of the small
motor provided for the operation of the pump.
Means are provided whereby the operation of
the pump shall be dependent upon the pres-
sure on the fluid medium, the pump being au-
tomatically thrown out of operation when the
pressure rises above a predetermined degree
and also thrown into operation when the pres-
sure falls below a predetermined degree. Itis
desirable to provide for a direct control of the
pressure on the piston-head & by mriations 11
the VOlt‘LO‘e of the current. Tothisendasolen-
oid A 1s mcluded in circuit with the dynamo.
its core /' 1s statically balanced, being con-
nected by a lever 27 with a counter wewht /7,

Tected Lw the
vertical vibrations of the car, and also with
an adjustable spring /4%, which opposes the
pull of the solenoid upon the core. "I'he core
of the solenoid controls a valve ', interposec
in the pipe system, by means of which ad-
mission of oil to the cylinder « 1s regulated
and by which the oil in the cylinder may be
in part released and permitted to return to
the oil-pan, so that the belt may slacken. As
shown, the valve comprises a plug or stem '
tarned down, as at &', to form a passage be-
tween the head @ and the body of the valve.

The valve-chamber has a port ¢ communi-
cating with the pressure-tank, a port ¢ com-
municating with thecylinder ¢, and a port ",
communicating with the oll-pan through ar e
turn-pipe ¢". The valve is shown in its nox-
mal position, the port <% being closed. If

now the voltage of the current increases, the
core will be raised so that the head " of the
valve shall be moved to establish connection
between the port ¢ and the port <", thereby

3

relieving the pressure beneath the piston '
in the cylinder  and permitting the belt to
slacken, and therefore to slip, where by the
speed of the dynamo is reduced. If, on the
other hand, the voltage of the current de-
Creases, the spring 7* draws down the core /7,
thereby moving the valve-plug ¢* to establish
communication through the channel & be-
tween the ports " and %, thereby permit-
tine more oil to pass into the cylinder ¢, and
ther eby to tighten the belt and increase the
speed of the lvn&mo

1t will be understood that the ordinary fine-
wire windinge 4° of the solenoid /4 is included
in a shunt from the main circuit of the dy-
namo. Under some circumstances, as when
a great qmntlty of current 1s flowing over
the cir cuit, 1t 1s desirable to assist the fine
winding of the solenoid in its actionupon the
core to oven the valve and relieve the pres-
sure behind the belt-controlling piston in or-
der that the dynamo may be checked and ab-
normal overload and consequent burning out
prevented. Accordingly a winding A’ of
coarse wire 1s first Lud up and down, about
the sleeve of the solenoid and is connected in
series with the armature-winding of the dy-
namo. A resistance may be thrown across
the connections of this coarse winding and
when the quantity of current rises to a pre-
determined degree, for which the windings of
the solenoid and the resistance are dualy pro-
j}Oltioncd the coarse winding will assist the
fine winding and insure the prompt opening
of the valve and the consequent checking of
the dynamo. This particular device tormsno
part of the present invention, which contem-
plates the connection ot the solenoid or 1ts
equivalent in the circuit in any manner suit-
able to the accomplishment of the intended
purpose.

Whether any other (](‘Vl(}e be employed to
regulate the pressure in the cylinder d, as
above descr ibed, or not, it 1s desirable to pro-
vide means, as .:Lbow e suggested, whereby the
pump shall be stopped whenever the pressure
on the fluid medinm increases ahove a prede-
termined maximum and shall be started again
whenever the pressure falls below a predeter-
mined nminimum. To accomplish this, a pres-
sure relay device, as shown in Figs. 7 and 8,
1S emploved This dewce comprises a cvlm-
der 7, having a plunger ¢’ 1110?@(:1 in one direc-
tion bv an ‘Ld}ll%t;lble %1}1 ing +~. The cylinder
718 1n eommummmon with the pipe system «/°,
so that the plunger 7' is shifted by V:ll‘l‘Ltl()I]b
in the pressure, and the plunger controls a
valve ¥, which may be in all respects the same
as the valve @', the same reference-letters be-
ing employed Lo indicate like parts. The port
Vi of the valve " is in communication with
the pressure-tank, the port % 1s in commu-
nication with the return-pipe ", and the port
4" is in communication with a eylinder £, in
which is a plunger A, adapted to be moved in
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one direction by the pressure in the cylindel

and in the opposite direction by a spring i~
The stem £° of the plunger is operatively con-

nected with a switch £* in the branch of the
circult which includes the motor 7, the switch
being opened when the plunger %2 moves
downward under the influence of the spring
£ and being closed as it is moved upward by
the pressure of the fluid medium in the cylin-
der £ It will now be understood that when
the pressure in the pressure-tank increases
above the predetermined maximum the plun-
ger v will be moved upward against the spring
i, thereby permitting the pressure beneath
the plunger £ to be relieved by the move-

ment of the valve-plug &°, which establishes

communication between the ports 4% and <*.
On the other hand, if the pressure in the sys-
tem falls below the predetermined minimum
the plunger ¢ will descend against the reduced
pressure 1n the cylinder 2, moving the valve-
plug d° downward to estabhsh communication
between the ports ¢ and &%, thereby admit-
ting the fluid medium to the cylinder £ and
raising the plunger %' to close the switch A*
and start up the pump again. A non-center-
ing spring %’ is connected to the switch to re-
tain the switch and the plunger in their ex-
treme positions, lost motion being provided
for between the plunger and the switch, as by
a slot-and-pin connection, as at A°, to facilitate
the quick movement of the switch.

In order that the voltage of the current sup-
plied to the lamps shall be substantially uni-
form notwithstanding variations in the num-
ber of lamps in use or in the current supplied
by the dynamo or batteries, or both, and es-
peclally to utilize the full range of the battery
voltage, it 1s desirable to include in the lamp-
circuit a variable resistance, the amount of
resistance included being controlled automat-
1cally. Asrepresented in the dr awings, Kigs.
2, 9, 10, 11, and 12, the device comprises an
or dmm v variable r esmtance [, amovable con-
tact-arm 2, and mechanical deviceselectrically
controlled and actuated for shifting the arm 7.
Asrepresented in the drawings, a solenoid 7 18
included in the main circuit, while itscore »’ is
stfttmally balanced, being connected by a lever
»n° with a counterweloht 7’ in order that the
core may not be aff ected by vibrations and
with an adjustable spring #*, which opposes
the action of the solenoid. The core is opera-
tively connected with a valve <", which is in
all respects similar to the valve cZ" he1 etofore
The parts of the VELlVB d* are in-
dicated by like letters of r eference, and no de-
tailed description of the valve is necessary.
The port ¢ i1s In communication with the
pressure system and the port ¢* with the re-

turn-pipe system ¢, while the port ¢* is in

communication with a cylinder 0, 1n which is
disposed a plunger o’. A rack 0 carried by
the plunger, engages a pinion ¢° on the shatt

‘., which carries the movable resistance-arm

750,471

m. A coil-spring o> may be applied to the
shaft o* to oppose the pressure in the cylinder
o and restore the parts to normal position
when the pressure therein is reduced. It will
be understood that when the voltage increases
the core ' will be drawn up, and the valve
@ will be operated to connect the cylinder ¢
with the return-pipe system " through the
ports d” and ¢, thereby permitting the
plunger to descend and the arm 7. to be moved
to include more resistance in the lamp-circuit,
and that it the voltage falls the spring 2.* will
cause the core to move downward, actuating
the valve " to admit pressure to the cylin-
der o through the ports ¢" and d%, therebhy
moving the plunger and the arm 7 in a di-
rection to reduce the amount of resistance in-
cluded in the circuit.

A storage battery » 1s arranged to be in-
cluded 1n circuit to maintain the lights when
the car is stationary or moves at a speed less
than the predetermined minimum. It may be
recharged from the dynamo, and provision is
made whereby the dynamo shall be cut out
when the current generated is less than sup-
plied by the battery. To this end a switch s,
having a member in each leg of the main ¢ir-
cuit, may be arranged to be controlled by a
differential mqﬂnett the armature ¢’ of which
15 operatively connected with the switch and
has attached a spring ¢ to open the switch
when the armature 1s released by the magnet.
One set, ¢°, of the coils of the magnet is in-
cluded in a shunt from the main circuit and
energizes the magnet to hold the armature
normally up with the switch closed. The
other set, #', of the coils of the magnet is in-
cluded in one leg of the main circuit in series
with one of the switch members, the coils be-
g wound 1n the same direction as those of
the set #°. Thus if the electromotive force of
the current from the battery exceeds that of
the current from the dynamo the rush of cur-
rent backward through the coils ' will neu-
tralize the effect of the coils £ upon the core
of the magnet and permit the armaturc to
drop. When the electromotive force of the
dynamo is increased sufliciently, the coils #,
included 1n the shunt, will energize the mage-
net sufficiently to again attract the armature
and restore the connection between the dynamo
and the lamp-cireuit.

The operation of the system will be under-
stood from the foregoing description without
turther exvplanation.

It will be understood that such of the de-
talls of the electrical and mechanical devices
herein described as are claimed in the atore-
said application, Serial No. 134,035, and are
not claimed in this application have been illus-
trated and explained herein merely as con-

venient and practical embodiments of the

maln features of the invention and can he re-
placed by other devices of like general nature
and operating to produce similar results which
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will readily suggest themselves. 1t will also
be understood that it is not intended to limit
the invention, except as may be pointed out
in the claims hereinafter, to any particular
construction or arrangement of devices neces-
sary to accomplish the results herein pointed
out. )

We claim as our invention-— |

1. The combination of a variable power
source, an electric generator, a variable power
transmission between the power source and
the generator, fluid-pressure-operated devices
for varying the transmission of power, and
electrically-actuated devices in the circuit and
including a statically-balanced moving element
for controlling said devices. _

9. The combination of a variable power
source, an electric generator, a variable power
transmission between the power source and
the generator, fluid-pressure-operated devices
for varying the power transmission, a two-
way valve for controlling said devices, and
electrical devices in the cireuit to actuate said
valve. "

3. The combination of a variable power
source, an electric generator, a variabie power
transmission between the power source and
the generator, fluid-pressure-operated devices
for varying the power transmission, a bal-
anced valve to control said devices, and elec-
trical devices in the circuit to actuate said
valve.

4. The combination of a variable - speed-
nower source an electric generator, a vari-
able-friction power transmission between the
power source and generator, fluid-pressure-
operated devices for varying the friction, and
electrically-actuated devices in the circuit and
inclnding a statically - balanced moving ele-
ment for controlling said devices.

5. The combination of a variable-speed-
power source, an electric generator, a vari-
able-friction power transmission between the
power source and the generator, fluid-pres-
sure-operated devices for varying the fric-
tion, a two-way valve for controlling said de-
vices, and electrical devices in the circuit to
actuate said valve.

6. The combination of a variable - speed-
power source, an electric generator, a vari-
able-friction power transmission between the
power source and the generator, fluid-pres-
sure-operated devices for varying the fric-
tion, a balanced valve to control said devices,
and electrical devices in the circuit to actuate
said valve. '

7. The combination of a power source, an
electric generator, a variable power transmis-
sion, electric translating devices, a current-
controller between the translating devices and
the generator, actuating devices for both the
current-controller and the variable power
transmission, and a common source of power
for said actuating devices. |

8. The combination of a power source, an

o

electric generator, a variable power transmis-
sion, electric translating devices, a current-
controller between the translating devices and
the generator, actuating devices for both the
current - controller and the wvariable power
transmission, a common source of power for

said actunating deviees, and a motor for sald
- source of power in circuit with the translating

devices. |

9. The combination of a source of power, an
electric generator, a variable power transmis-
sion, electric translating devices, a current-
controller between the translating devices and
the gencrator, actuating devices for both the
current - controller and the variable power
transrnission, and electrical devices in the cir-
cult to control the actuating devices.

10. The combination of a source of power,
an electric generator, a variable power trans-
mission, electric translating devices, a current-
controller between the translating devices and
the generator, actuating devices for both the
current - controller and the variable power
transmission,and statically-balanced electrical
devices in the circuit to control the actuating
devices. |
- 11. The combination of a power source, an
electric generator, a variable-speed power
transmission, electric translating devices, a
current-controller between the translating de-
vices and the generator, fluid-pressure-actu-
ating devices for both the current-controller
and the variable power transmission, and a
common source of fluid-pressure for said actu-
ating devices.

19. The combination of a power source, an
electric generator, a variable-speed power
transmission, electric translating devices, a
current-controller between the translating de-
vices and the gencrator, fluid-pressure-actu-
ating devices for both the current-controller
and the variable power transmission, a com-
mon source of power for said actuating de-
vices, and a motor for said source of power 1n
circuit with the translating devices.

18. The combination of a source of power,
an electric generator, a variable-speed power
transmission, electric translating devices, a
current-controller between the translating de-
vices and the generator, fluid-pressure-actu-
ating devices for both the current-controller
and the variable power transmission, and elec-
trical devices in the circuit to control the ac-
tuating devices.

14. The combination of a source of power,
an electric generator, a variabie-speed power
transmission, electric translating devices, a
current-controller between the translating de-
vices and the generator, fluid-pressure-actu-
ating devices for both the current-controller

and the variable power transmission, and stat-

ically-balanced electrical devices in the circuit
to control the actuating devices.

15. The combination of a power source, an
electric generator, a variable-power-transmis-
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sion device for the generator, devices in op-
erative relation with the generator to estab-
lish fluid-pressure, means operated by the
flurd-pressure to control the variable-power-
transmission devices,
means for said fluid-pressure devices and cir-
cuit connections between the generator and
the electrical actuating means.

16. The combination of a power source, an
electric generator, a variable-power-transmis-
sion device for the generator, devices in oper-
ative relation with the generator to establish
fluid - pressure, and means operated by the
fluid-pressure to control the variable power
transmission, electrical actuating means for
said fluid-pressure devices and shunt connec-
tions between the generator and the electrical
actuating means.

17. The combination of a power source, a
shunt-wound electric generator, a variable-
transmission device for the generator, devices
in operative relation with the generator to
establish fluid-pressure, and means operated
by the ﬂmd—-pressule to control the variable
power transmission, electrical actuating means
for said fluid-pressure devices and circuit con-
nections between the generator and the elec-
trical actuating means.

18. The combumtlon of a power source, an
electric generator, a variable-power-transmis-
sion device for the generator, devices in oper-
ative relation with the generator to establish
fluid - pressure, and means operated by the
flaid-pressure o control the variable power
transmission, electrical actuating means for
said fluid-pressure devices, circuit connections
between the generator and the eloctr ical ac-
tuating means, and a storage battery in cir-

cuit with the generator.

19. The combination of an electric genera-
tor, a variable-power-transmission device for
devices 1n operative relation

the generator,

electrical actuating

cenerator and battery, a rheostat between the

750,471

with the generator to establish fluid-pressure.

‘and means operated by the fluid- -pressure t()

control the variable power tr {11151111%1011 clec-
trical actuating means for said fluid-pressure
devices, cir emt connections between the gen-
erator and the electrical actuatine means, a
storage battery in circuit with the generator,
and a switch between the generator and the
battery.

20. The combination of a source of DOWEY,
an electric generator, a variable-power-trans-
mission device for the generator, electrically-
actuated devices 1n operative relation with
the generator to establish fluid-pressure, and
means operated by the fluid-pressure to con-
trol the variable power transmission, elec-
trical actuating means for said fluid-pressure
clevices, circuit connections hetween the oen-
erator and the clectrical actuating means, a
storage battery in circuit with the generator,
a switch between the generator and the hat-
tery, and clectrical devices inciuded in the
circult to control said switch.

21. The combination of a group of electric
translating devices, a storage battery, an elec-
tric generator, a variable-speed-power source
for the generator, means for controlling the
speed of the generator, a switeh between the

generator and the translating devices, means
to operate said switch and said rheostat, and
electrical devices included in the circuit to
control the operation of said speed-controlling
means.

This specification signed and witnessed this
15th day of January, A. D. 1903.

LAMAR LYNDON.
ELMER A. SPERRY.
In presence of—

Lucrus K. VARNEY,
ROSWELL b \TI(;HOLE,,
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