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UNITED STATES

PaTeENT OFFICE.

PATRICK KENNEDY, OF BROOKLYN, NEW YORK, ASSIGNOR TO THE AMERI-
CAN RAILWAY ELECTRIC LIGHT CO., OF WEST VIRGINIA.

'MEANS FOR CONTROLLING ELECTRIC CURRENTS.

SPECIFICATION forming part of Letters Patent No, 681,712, dated September 3,1901.
Application filed March 26, 1898, Renewed April 1, 1901, Serial No.53,945. (No model.)

To all whom Tt may concerw:

Be it known that I, PATRICK KENNEDY, a
citizen of the United States, residing in the
borough of Brooklyn, in the county of Kings

5 and city and State of New York, have in-
vented certain new and useful Improvements
in Means for Controlling Electric Currents,
of which the following is a specification.

This invention relates to means or devices

10 forcontrolling electric currents generated by
a dynamo, and especially to such means
when used in connection with a dynamo and
an external circnit fed by said dynamo and
containing an accumulator and a series of

13 lamps under circumstances where the dy-
namo is subject to variations in speed, as in
car-lighting, or where the dynamo is driven
from a windmill. '

The purpose of the invention is in themain

20 to provide automatic means for regulating
the current in the exterior circuit fed by the
dynamo in order to maintain said current
substantially uniform and to adapt it auto-
matically to altered conditions, all as will be

25 hereinafter fully deseribed with reference to
the accompanying drawings, iliustrating the
invention.

In the drawings, Figure 1 is a side eleva-
tion of the mechanism for varying the resist-

3o ance thrown into the coils of the field-mag-
nets of the dynamo, and Fig. 2 is a front view
of the same. Figs. 3 and 4 are detail views
of the mechanism for automatically throwing
a resistance into the lamp-circuit for reasons

35 that will be hereinafter explained. Fig. 5is
a diagrammatic view showing the circuits,
automatic switches, &e.

Before proceeding to minutely deseribe my
present invention I will call attention to the

40 United States Patent No. 594,744, granted to
me November 30, 1897, for means for control-
ling electric currents, as some of the mech-
anisms described in that patent are used in
conneetion with the improvements embodied

45 inthe presentapplication, and those features
shown in the former patent are not fully
illustrated herein. In my said Patent No.
594,744 there is shown a dynamo, a solenoid,
the coil of which is in the main circuit, fed

5o by said dynamo, a resistance box or rheostat
containing coils in eireuit with the coils of the

field-magnet of the dynamo, and a ratchet
device (similar to that shown herein) con-
trolled by the movable core of the solenoid for
putting more or less resistance into the field- 55
magnet coils, according to the strength of the
main current supplied by the dynamo. In
said patent the reciprocating pawls, which
form a part of the ratchet mechanism, are
driven directly from the armature-shaft of 6o
the dynamo, while in' the present invention
these pawls are driven, in the case of a car-
lighting plant, by a small electric motor
driven from said dynamo. In thesaid patent
electromagnetic means were provided for 65
putting tension on the spring, which resists
the movement of the solenoid-core, but in the
present case other means are provided for
this purpose, as will be explained.

The invention will now be described, and 7o
its novel features carefully defined in the
claims, ’

In Fig. 5, D designates the dynawno which
furnishes the current; I, the {ield-magnets
thereof; S, the solenoid; R, the rheostat; A, 75
the accumulator or storage battery, in mul-
tiple in the main exterior circuit, fed by the
dynamo; L' LA series of lamps in multiple in
the main circuit, and L S switches which
switch in the several series of lamps. A S 8o
represent an automatic switch which when
the generator is not operating cuts the latter
out from the lamp-cireuit, leaving the lamps
to be supplied from the accumulator only.

S S represent an automatic switch which 83
serves to shunt out or short-circuit a part of
the coil of the solenoid when thelamps are in
operation,thus necessitating a greateramount

of current flowing through the solenoid-coil

to overcome the resistance of the solenoid- go
spring. M is the small motorwhich actuates .
the pawls of the ratchet device, and P C rep-
resent an automatic pole-changer used on
cars to adapt the electrical devices to the car
inwhichever direction the latter may be mov- 93
ing. This may be the same pole-changing de-
vice that is illustrated and claimed in my
former patent. _

Referring to Figs. 1 and 2, R is a rheostat
such as that described in my former patent 100
and consisting of a fixed disk 1 and a con-
tact-finger 2, secured on a shaft 3, mounted
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2

in a bearing on a suitable franie X to rotate
concentrically with said disk. This shaft is
geared by wheels 4 (for convenience only) to
a shaft 5, which carries the two reversed
ratehet-wheels 6 and 6%. S is the solenoid,
the core 7 of which carries pawl-detachers 8
and 8%, which serve to detach, respectively,
the spring-pawls 9 and 9% from the teeth of
the respective ratchet-wheels 6 and 6X. These
pawls are pivoted on the respective -upper
and lower ends of a rocker 10, mounted to
rock on the shaft 5, so as to reciprocate the
pawls alternately. The rocker 10 has an op-
erating-arm 10%, with a fork at its free end,
within which rotates an eceentric 11, fixed on
a shaft 12, mounted in bearings on the frame
X. Rotation of this shaft imparts vibrating

wmotion to the rocker 10, and through it mo-

tion to the pawls, so that the pawl that hap-
pens to Le engaged with its ratchet-wheel
will rotate the contact-finger 2 over the disk
1 in one direction. The movement of the
core of the solenoid S up or down determines
in which direction the finger 2 shall move
over the terminals on the disk. This con-
struction of the rheostat and ratchet device
is substantially the same as that deseribed in
my former patent; but where the device is to
e used in car-lighting it may be desirable to
actuate this mechanism by some other means
than the arbor of the dynamo-armature, and
therefore as a means for driving the shaft
12 a worm-wheel 13 on this shaft is made to
gear, Fig. 1, with a worm 14 on the arbor or
shaft of the armature of the small motor M,
and this latter may be driven by a circuit de-
rived from the main circuit fed by the dy-
namo D and accumulator A, as will be here-
inafter explained.

I will now describe the means herein em-
ployed for maintaining the tension of the
spring 15, which resists the downward move-
ment of the core 7 of the. solenoid S. The
said core is coupled to a lever 16, fulecrumed
at one end to the frame X, and to the outer
end of this lever is coupled the lower end of
the spring 15. The upper end of said spring
is coupled to one arm of a lever 17, the other
arm thereof being forked or slotted and en-
gaging a stud 18% in an upright operating-rod
18. At its upper end this rod has a slotted
guide-bearing, Fig. 3, on the shaft 5 and car-
ries a stud 18*, which engages a cam-groove
19 in a cam-disk 20, fixed on the end of said
shaft 5. The main portion of this groove 19
is concentric; butat thatend of it which may
be termed the ‘‘ beginning” it has an abrupt
inclined portion 19%, (seen in dotted lines in
Fig. 3,) which extends in obliquely toward
the center of the disk 20. Now when the

parts are at rest, as in Figs. 3 and 4, there is
little tension on the spring 15, and it will be
obvious that the tension of said spring will
mark the limit which the strength of the cur-
rent lowing through the solenoid must reach
before resistance is thrown into the field-
magnet circuit. The greéater this tension the

681,712

[ stronger must be the etirrent to overcome it.

In some eases, however, it is desirable to au-
tomatically reduce the tension of the current
to a considerable degree—as, for example,
when all the lamps are turned off. This is
the position of the parts shown in Figs. 3and
4. When the current begins to flow through
the exterior circuit, the cam-disk 20 is ro-
tated in the direction of the arrow z in Fig.
3 and the wall of the inclined portion 19% of
the cam-groove 19 acts on the stud 18* to
force down the operating-rod 18, and this
acts on the lever 17 to put tension on the
spring 15. When the stud 18* shall have en-
tered the concentric portion of the cam-
groove 19, the tension on the spring 15 will
be maintained during the further rotation of
the disk 20. While the shaft 5 is rotating to
an extent sufficient to put the tension on the
spring 15—that is, during the rotary move-
ment of the disk 20 at the beginning far
enough to put the stud 18* into the concen-
tric part of the cam-groove 19-—no resistance
will be put in the field-magnet circuit. The
depression of the operating-rod 18 has an-
other function, which will now de described.

In Figs. 8, 4,and 5, M R represent a resist-
ance or rheostatin the main circuit, this rheo-
stat comprising in Fig. 3an arm or finger 21,
pivoted to a plate 22, mounted on the frame X
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and coupled to the lower end of the rod 18, -

so that as this rod is depressed by the cam-
groove 19% said finger moves over the con-
tact-terminals 23, thus switching one or more
resistance-coils into the main circuit. The
purpose of this will be explained. In this
system, which employs lamps of high effi-
ciency and low voltage, as the electromotive
force in charging the accumulator is usually
in excess of that in discharging this resist-
ance M R is put in the main circuit between
the accumulator A and the lamps. This en-
ables the voltage in'the circuit between the
dynamo and the accumulator to be main-
tained -without danger of burning out the
lamps.

The circuits, switches, &e., shown in Fig.
5 will now be explained, premising that the
instalment is supposed to be on a.car for
lighting the same and that H represents the
bottom or floor of the ear, the dynamo, pole-
changer, and accumulator being below the
same. The positive or outgoing side of the
main cireuit C (represented by an unbroken
line) leaves the positive brush P of the dy-
namo D, passes to and through the pole-
changer P C, thence to a binding-post b,
thence to and through the coil of the sole-
noid S, thence to a binding-post b’, thence to
the automatic switch A S, and thence, when
this switch is closed, to one terminal of the
accumulator A, The negative or return por-
tion of the main cirenit C (represented by
dashes) leaves the other terminal of the ac-
cumulator, extends thence to a binding-post
b? and thence to and through the pole-changer
to the negative brush N of the dynamo. . The
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field-magnet circuit F is represented by short
dashes. Ifs positive side passes to a binding-
post 0%, thence to and through the rheostat
R, thence to a binding-post 0%, and thence to
the point ¢, where it joins the positive of the
main circuit C. The negative side of the
field-magnet circuit joins the negative side
of the main eircuit at the binding-post 02
The branch circuit m through the motor M
leaves the main positive circuit at ¢, its posi-
tive side being represented by a long dash
and three short dashes. The negative por-
tion (represented by a long dash and four
short dashes) leaves the motor and passes
thence to a binding-post 0° at the switch A S,
From this point it passesto the negative side
of the lamp-cireuit at d. The switch S §,
(seen on a large scale in Fig. 2,) which is
adapted to shunt out one-half of the coil of
the solenoid 8, congists of an electromagnet
¢, an armature f, carrying a contact-piece g,
and two terminals /& 7%, The shunt-circuit ¢
(designated bytwolong and two short dashes)
leaves the main eircuit C at j and extends to
the terminal /%, and from the other terminal
h it extends to the middle part of the solen-
oid-coil at k. The magnet ¢ is counected on
one side with the motor-circuit m at n and
on the otherside by a wire o with the positive
side of the lamp-eircuit at p. When the
current in the main cireuit becomes strong
enough, the magnet e attracts the armature
f, connects the two terminals /» and A%, and
shunts out the outer half of the coil of the
solenoid S.

The switch A S will now be described.

There is a break in the positive side of the
main circuit C at the two switch-terminals »
7=, which break is adapted to be closed by a
contact-piece p on a-pivoted armatureg. On
this armature are two bobbins s, the coils of
which are in a branch ¢ from the main cir-
cuit. When the dynamo is setin motion and
the current in the cireuit 7 becomes strong
enough, the spring «, behind the armature
@, is overcome and the armature swings to-
ward the poles of two magnets v, whose coils
are in the main circuit C. This has the effect
to close the main circuit at the terminals # 7%,
and the pull of the magnets v holds it elosed.
The positive side of the lamp-circuit E leaves
the main circuit C at w and is designated by
two long dashes and a short one. Itextends
thence to a binding-post 6% thence to the main
rheostat M R, thence to a binding-post b7,
thence through auntomatic resistance devices
G G, one for each set of lamps, and thence
to the lamps. The negative side of the lamp-
circuit K is represented by one long dash and
twoshort ones. Itconnectsywith the negative
side of the main circuit at . It is desirable
that when a set of lamps, as L', is turned off
a resistance be put in the lamp-cireuit to com-
pensate for the rise in the electromotive force
of the accumulator and for the quantity of
the discharging-current which has been re-
duced by eutting out these lamps, thereby

preventing the rapid deterioration of the
lamps. This end is attained by putting into
the lamp-cireuit a resistance for each set of
lainps and providing means for automatically
shunting out such resistance when the set of
lamps corresponding thereto is turned on, the
resistancebeingagain automatieally switched
in when that set of lamps is turned off at its
switeh. Such a device is seen at G in Fig. 5,
and it comprises an electromagnet o', an ar-
mature ¢', carrying a contact-piece d', two
terminals ¢ and y* in the positive side of the
lamp-cireuit E, and a resistance z, connect-
ing the two terminals 7 and *. When a set
of lamps, as L/, is turned oft, the current in
the lamp-circuit flows through the resistance
z; but when the lamps are turned on at the
switeh I S a current is established through a
branch I of the lamp-circuit, which includes
the coils of the electromagnete’. The latter
is excited, attracts the armature ¢', puts the
piece d' in contact with the terminals y and
%, and thus shunts out the resistance z.
Two sets of lamps are shown, each provided
with such a shunting device; but any num-
ber of sets of lamps may be employed, each
having a device like the devices G and G'.
It will be understood that at starting the dy-
ramo, the accumulator A being charged,.
when the electromotive force of the dynamo -
shall have risen sufficiently to overcome the
electromotive force of the accumulator the
automatic switeh A S will operate to close the
main circuit of the dynamo and acecumulator.
‘When the lamps are on, it becomes necessary
to develop a greater current than when the
dynamo is charging the accumulator alone,
and this feature of the regulation is effected
by the operation of the switeh S S, which
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shunts out or short-cireuits one-half or some

proportion of the coil of the solenoid, where-
by a much stronger current is required there-
in to put into the field-magnet circuit the
same resistance as before. When the lamps
are on and the dynamo is unot in operation,
the switeh A 8 will be open and the lamp-cir-
cuit will be fed from the accumulator. . The
regulator can, for example, be adjusted to
maintain a constant current fromthe dynamo
for any electromotive force between thirty
and sixty volts, and the automatic switch can-
also be adjusted for operation at any electro-
motive force between these points.

The operation and purpose of the device
seen in Figs. 2 and 4 will now be explained.
When the dynamo is not running and the
switch A S is open, the tension of the spring
15 will be at its minimum, and by reason of
the position of the stud 18* in the cam-groove
19 the resistance in the lamp-cireuit at the
rheostat M R will be entirely cut out. Now

when the dynamo is set in motion and has
reached a speed sufficient to furnish an elee-
tromotive force high enough to overcome the
electromotive force of the accumulator the
automatic switeh A S will close the main eir-
cuit and the slight current flowing through
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125

139
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the solenoid-coil will draw down the core of
the solenoid, and thereby allow one of the
pawls to engage its ratchet, thus throwing a
portion of the resistance M R into the lamp-
circuit and at the same time increasing the
tension on the spring 15 of the solenoid and
moving the core of the latter upward, so as
tolift the operating-pawl free from its ratchet-
wheel and arrest further action by the pawl
until the inerease in speed of the dynamo has
inereased the ecurrent to a point sufficient to

overcome the tension of the solenoid-spring,

" when the core of the solenoid again sets the

I5

20

25

30

35

pawl in action; and this will take place suc-
cessively until all the resistance at the rheo-
stat M R is thrown into the lamp-cireunit and

the tension on the solenoid-spring hasreached .

the maximum. The stud 18* will now have
entered the concentrie part of the cam-groove
19 and no further effect will be produced on
the spring 15 and resistance M R in the lamp-
eircuit,
of the dynamo increases the current, and
this acts through the solencid and its core to
rotate the shaft 5, and thus throw some re-
sistance into the field-magnet circuit at the
rheostat R, thereby cutting down the current
flowing through the solenoid, which reacts on
the ratchet mechanism to regulate the cur-
rent, 'When the speed of the dynamo is di-

minished, a reverse action takes place step -

by step, the cam-disk 20 now rotating back-
ward until the stud 18* enters the portion 19%
of the cam-slot in the disk and comes finally to
the position seenin Fig. 8. In thisposition all
the resistance at M R will be cut out and the
spring 15 will be at its minimum tension
again. When the stud 18® is at the respec-
tive ends of the cam-groove in the disk 20,

——""40 the ratchet-wheels 6 and 6X will present, re-

45

50

6o

spectively, totheir pawlsuntoothed or smooth
peripheries. This prevents the pawls from
acting when they can no longer rotate the
shaft 5. The object in shunting out some
portion of the solenoid-coil by the switch 8 §
18 to permit the use of a dynamo of sufficient
capacity to furnish all the current required
for the lamps in use and also, if necessary, to
give the accamulators the maximum prede-
termined charging-current, and then when
the lamps are not in use and the dynamo is
in operation the acecumulator will not have
to receive an excessive charging-current, be-
cause the solenoid-coil not being shunted a
smaller amount of current will serve to coun-
teract the tension of the spring 15, and there-
fore the proper resistance will be automat-
ically thrown in the field-magnet circuit by
the amount of eurrent required for the accu-
mulator and lamps. It is well known that

an excessive charging-current foreed through
an accumulator or storage battery is destruc-
tive to the elements of the battery, and hence
a provision which limits the amount of cur-
rent to the maximum charging-current for the
storage battery becomes inoperative in a sys-
tem of this kind, where a dynamo is employed

A further acceleration in the speed |

681,712

to charge a storage battery and supply-lamps
at the same time, and which when the lamps
are not in use supplies the storage battery
alone.

Having thus deseribed my invention, I

claim—

1. In a device for controlling electric cur-
rents, the combination witha dynamo, amain
exterior circuit fed by said dynamo, an ac-
cumulator in said eircuit, a series of lamps
in parallelin a branch of said circuit, a solen-
oid S in the said circuit, a field-magnet cir-
cuit F, a rheostat R in said circuit, mechan-
ism controlled by the core of said solenoid
and operating the finger of said rheostat, and
an automatic switch S S which short-cirenits a
partof thecoil of the solenoid when the lamps
are turned on, substantially as set forth.

2. In a device for controlling electric cur-
rents for lighting, the combination with a
dynamo, an exterior circuit fed by said dy-
namo, an accumulator in said circuit, and a
series of lamps in a branch of said eireuit
beyond the accumulator, of a resistance or
theostat M R in said lamp - circuit between
the lamps and the accumulator, and a cam
deviee for putting said resistance automat-
ically into the circuit when the current be-
gins to flow through the outer circuit, thus
enabling the voltage in the circuit between
the dynamo and accumulator to be main-
tained without danger to the lamps, said cam
device comprising a rotating cam, and a rod
coupled to the arm of the rheostat and con-
nected with said eam for operation, substan-
tially as set forth.

3. In a device for controlling electric cur-
rents, the combination with the dynamo, an
exterior circuit fed by said dynamo, the field-
magneb circuit of the dynamo, a rheostat R
in said field-magnet circuit, a ratchet mech-
anism for operating the finger of said rheo-
stat, and a solenoid 8, the core of which con-
trols said ratchet mechanism, of the motor M,
geared to and operating said ratchet mech-
anism, a branch ecircunit from the main cir-
cuit and through said motor for driving the
latter, and an automatic switeh in a branch
of the main eircuit which shunts outa part of
the solenoid-coil when the eurrent in the main
circuit reaches a predetermined strength,
substantially as set forth. '

4. In a device for controlling electric cur-
rents, the combination with a dynamo, an ex-
terior circuit fed by said dynamo, an aecu-
mulator in said circuit, a series of lamps in
parallel in a branch of said circuit beyond
the accumulator, an automatic switch A S,
controlling a break in the main cirecuit be-
tween the dynamo and the accumulator; a
rheostat M R in the circuit between the lamps
and accumulator, whereby the voltage in the
circuit between the dynamo and the accumu-
lator may be maintained without injury to
the lamps, and a rotating cam and a cam-rod
for operating the arm of said- rheostat, sub-
stantially as set forth.

70

75

8o

85

90

95

100

105

IIC

115

I20

125

130




10

15

20

25

30

35

681,712

5. In a deviee for controlling electric cur-
rents, the combination with a dynamo, an ex-
terior cireuit fed by said dynamo, a series of
lamps in parallel in a branch of said eireuit,
and a switeh to turn the said lamps on and
off, of a resistance in circuit with said se-
ries of lamps, and an electromagnetic switch,
in a branch of the lamp-circunit and adapted
to shunt out said resistance automatically
when the lamps are switched on, substan-
tially as set forth.

6. Inanelectric-currentregulator, the com-
bination with the dynamo, the exterior cir-
cuit fed thereby, the solenoid S in said cir-
cuit, the solenoid -spring 15, the rotating
shaft 5, carrying the cam-disk 20, having in
it the cam-groove 19, 19%, the said cam-disk,
the slide-bar 18 having a stnd engaging said
cam-groove, the lever 17, one arm of which is
coupled to the solenoid-spring and the other
to said slide-bar, whereby the depression of
said bar puts tension on said spring, and
the ratchet mechanism, substantially as de-
seribed, for imparting rotation to the shaft a.

7. Inanelectric-current regulator, the com-
bination with a dynamo, an exterior, lamp-
circuit fed by said dynamo, lamps in parallel
in said circuit, a rotatable shaft 5, a ratchet
mechanism substantially as described for ro-
tating said shaft, a cam-disk 20, fixed on said
shaft and having in it a cam-groove 19, 19%,
and a slide-bar 18, having a stud which en-
gages the said cam-groove, of the rheostat
M Rin the lamp-circuit, itsarm being coupled
to said slide-bar for operation thereby, sub-
stantially as set forth.

8. In a system for lighting or analogous
purposes having as a source of current an in-

Ul

termittently-operated dynamo, a circuit con-
taining a storage batbery and the translating
devices, means for connecting the dynamo
with said cireuit after it has reached a speed
sufficient to develop an electromotive force
substantially equal to that of the battery,
means for gradually increasing the resistance
of the translating-device cirenit up to a pre-
determined point in response to further in-
crease in the electromotive force of the dy-
namo without correspondingly increasing the
resistance in the dynamo-circuit; and means
for subsequently increasing the resistance in
the dynamo-circuit, substantially asset forth.
9. In a system for lighting or analogous
purposes having as a source of currentan in-
termittingly-operated dynamo, a circuit con-
taining a storage battery and the translating
devices, means for conneecting the dynamo
with said eircuit after it has reached a speed
sufficient to develop an electromotive force
substantially equal to that of the battery,
a rheostat having a traveling member and
resistance - coils in the translating - device
circuit, and resistance-coils in the dynamo
field-circuit, the translating-device resistance
being in advance of the dynamo-resistance
in the direction of travel of said traveling
member; and means for operating said trav-
eling member in response to an increase of
electromotive force of the dynamd. .
Tn witness whereof I have hereunto signed
my name, this 23d day of March, 1898; in the
presence of two subseribing witnesses.
PATRICK KENNEDY.

Witnesses:
Hexry CONNETT,
PETER A. RoOss.
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