No. 746,558, PATENTED DEC. 8, 1903.
M. MOSKOWITZ., |
SYSTEM OF ELECTRICAL REGULATION.

APPLICATION FILED JAN, 21,1903,

_—
I
[ %
X
ogq_ PR7=n\\

’ /. Snwentor

N T
-

" ‘ W"




No. 746,558,

UNITED STATES

Patented Decembér 8, 1908.

PATENT OFFICE.

MORRIS MOSKOWITZ, OF NEW YORK, N. Y.,

ASSIGNOR TO UNITED STATES

LIGHT & HEATING COMPANY, OF NEW JERSEY.

SYSTEM OF ELECTRICAL REGULATION.

SPECIFICATION forming part of Lietters Patent No. 746,558, dated December 8, 1903.

Application filed January 21, 1903, Serial No, 139,997,

(No model.)

To all whom it may concerw:

Be it known that I, MORRIS MOSKOWITZ, &
citizen of the United States, and a resident of
the borough of Brooklyn, county of Kings,

5 city and State of New York, have invented
certain new and useful Improvements in Sys-
tems of Electrical Regulation, of which the
following is a specification, accompanied by
drawings.

10 My invention relates to improvements In
systems of electrical regulation, but more
particularly tothe regulation of dynamo-elec-
tric machines, such as generators, although
my system may be used in any connection in

15 which 1t is applicable.

The objects of my invention are to enable
the current of a generator to be readily and
efficiently controlled and to secure such con-
trol without undue finctuations.

20  Hurther objects of my invention will here-
inafter appear; and to these ends my inven-
tion consists of the circults and apparatus
embodying the features of construction, com-
binations of elements,; and arrangement ol

25 parts having the general mode of operation
substantially as hereinafter fully described
and claimed in this speecification and shown
in the accompanying drawings, in which—

Figure 1 is a diagrammatic representation

3o of cireuits and apparatus embodying my in-
vention, and Fig. 2 is a diagrammatic repre-
sentation embodymﬂ & modified form of ap-
paratus. ,

Referring to the (?11 awings, A represents the

35 arm &tureofwmnuatm of which Brepresents
the pole-pieees., and C the shuntfield-windin g.
The generator is connected in cirvcuit with
the mains D for supplying current to suitable
translating devices, shown in this mstance as

40 mmndesoent lzbmps K, connected 1n parallel
across the mains D.

According to my invention means are pro-
vided for regulating the current ot the gener-
ator by varying the field magnetism, and, as

45 shown in the drawings, a suitable variable
resistance is connected in shunt to the field
C of the generator, and means are provided
for varying the said shunt resistance in ac-
cordance with variations in the speed or load

so of the armature A. Any suitable resistance | means.

| R may be connected in shunt to the field-

winding C; but I have found that a carbon
1*esista.nee- conmsbmg of the carbon blocks ¢
operates efficiently and well. Theresistance

R is varied by changing the pressure npon 55
the block e

A permanent resistance K, as shown, 18
connected between the points 1 and 2, or, in
other words, between the resistance I and
field C and the brushes of the generator. 6o
The function of the resistance KX 18 to deter-
mine the maximum amount of current which
can flow through the field-cireuit, or, in other
words, the permanent resistance K estab-
lishes a circuit or path for a current through 65
the field of a certain current-carrying capac-
ity, and then more or less of this current 1s
shunted away by means of the variable re-
sistance R.

Any suitable means may be provided for 7o
varying the pressure between the blocks ¢ to
vary the resistance R, but as shown in this
instance there is a lever I pivoted at G and
provided with an adjustable set-screw H,
adapted to bear upon the carbon blocks ¢. 75
A spring I normally tends to retract the lever
', while a magnet M attracts the core J,
attached to the lever ¥, to pull the lever in
an opposite direction against the tension of
the spring L. 82

The magnet M, as shown, is connected in
series with the line and with the armature of
the generator A, so that said magnet varies
in accordance with variations of the current
in the armature. Yhen the speed of the gen- 85
erator increases beyond a predetermined
amount, the magnet M will attract its core .J
with increasing strength, thus pressing the
carbon blocks ¢ more tightly together, redue-
ine the resistance R, and thereby shunting go
current away from the field C of the gener atm
to wealen the said field and bring the current;
in the external circuit back to approximately
its normal condition, or, in other wor db to
maintain the current eonsmnt | 95

One of the objects of my invention 18 to
prevent sudden and jerky movement of the
lever I, and this is accomplished electrically
by what mayv be termed “‘ electrical damping”

I have found that by connecting the 100
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battery P across the line the effect of a me-
chanical dasti-pot 1s obtained upon the lever
I to damp out fluetuations. This is due to
the fact that the battery 2 absorbs the iluc-
tuations of current, and thereby maintains
the voltage constant across the lamps E or
other translating devices. Dy thus main-
tamning the voltage constant the operating-
current for the magnet K 1s prevented from
fluctuating excessively.

Iveferring to g, 2, 1t will be seen that the
lamps K or other translating devices are con-
nected 1n a circeult in this 1t1gLfL11cﬂ directly
across the brushes of the gencrator, while the
battery IP and magunet M are in another cir-
sult across the brushes.

eferring again to i1g. 1, it will bhe seen
that the current through the lamps K is a
part of the regulating-current, and as a num-
bher of lamps, for instance, is decreased those
remaining receive the full benefit of the vol-
tage necessary to charge the battery.  In Fig.
2, however, it will be seen that the number

of lamps in cireuit may be varied without

atfecting the voltage at the remaining lamps,
while the battery still remains as a balance
to the regulating apparatus. In ifig. 2 it will
also be seen that by cutting out the generator
by means of a suitable switch ¢ the battery
may discharge back through Llle magnet A
and lamps.

Obviously some features of my invention
may be used without others, and myinvention
may be embodied in widely-varying forms.

Therefore without limiting myself to the
construction shown and d(,scmb@d 01 Cnumer-
ating equivalents I ¢laim, and desire o ob-
tain by lLetbers Patent, the following:

1. A system of electrical regulation com-
prising a generator having a shunt- field
through which a circuit of a given current-
carrying capacity is established by means of
resistance independent of the field, and vari-
able means connected to shunt away a part
of the current in said field-cirenit, for sub-
stantially the purposes set forth.

2. A system of eleetrical regulation com-
prising a generator, its shunt field-winding
and connectionsin addition to the field-wind-
g for determining the maximum amount of
current 1n the field, with independently-con-
nected variable means for shanting away a
part ol the current from said field-winding,
for substantially the purposes set forth.

5. A system of electrical regulation, com-
prising a generator having a shunt field-eir-
cult including circuits and devices in addi-
tion to the field-winding for determining the
maximum amount of current in the field,with
variable means independent of said devices
and operatively connected to shunt away part
of the current from said field-winding, for
substantially the purposes set forth.

4. A system of electrical regulatian com-
prising a generator having a shunt field-cir-
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f tion to the field-winding for determining the

maximuin amount of current in the field,with
variable means independent of said devices
and operatively connected to auntomatically
shunt away part of the current from said
{ield-winding in accovdance with the speced of
the generator, for substantially the purposes
set forth.

5. In a system of electrical regulation, the
combination with a generator and its shunt
fleld-winding, of a resistance in the field-eir-
cutt mdependent of the ficld-winding for de-
termining the maximuwm amount of current
i the field, and means for shunting away
partof the currentfrom said field- wmdm:;;, for
substanfially the purposes set [orth.

). In a system of electrical regulation, the
combination with a gencrator and its shunt
fleld-winding, of a resistance in the field-cir-
cuit Independent of the field-winding for de-
termining the maximum amount of current
in the field, and a variable resistance connect-
ed 1 shunt to the field-winding for shunting
away part of the eurrent from the field-wind-
ing, for substantially the purposes set forth.

7. In a system of electrical regulation, the
combination with a generator and its shunt
field-winding, of a resistance in civeuit with

- gaid winding, a variable vesistance in shunt

to said field-winding, and means for chang-
g said variable resistance in accordance

- with the speed of the generator, for substan-

tmlly the purposes %‘L forth.

3. In a system of electrical regulation, the
combination with a generator and its shunt
field-winding, of a resistance in cireuit with
satd field-winding, a variable resistance in

shunt to said ‘Wllldl]l“j and means for daecreas-
g or increasing sald variable resistance as
the speed on the generator increases or de-
creases beyond a predetermined amount, for
substantially the purposes set ferth.

0. A system of elecirical regulation com-
prismg a generator, having ¢ shunt field-eir-
cult including means i addition to the field-
winding connected to determine the maxi-
miim .;Lmount of current in the field, a vari-
able resistance connected in shunt to said field
for shunting away a portion of the current
from the field, and means for varying said re-
sistance mversely with the speed of the gen-
erator,forsubstantially the purposesset forth.

10, In a system of electrical regulation, the
combination with & gencrator mld its shunt
field-winding, of a resistance in series with
the field-winding, a variable resistance in
shunt to said field-winding, and an electro-
magnet connected to operate in accordance
with variations of speed on the generator and
arranged to control said variable resistance.

11. In asystem of electrical regulation, the
combination with a generator and 1ts shunt
fleld-winding,of meansinaddition tothe field-
winding connected in the field-circuit for con-
trolling the maximum amount of current in

cuit including eircuits and devices in addi- § the field, means for shunting away part of the
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current from the field-winding, and a battery

connected across the line to absorb the fluctu-

ations of current on the line and maintain the
line voltage substantially constant, for sub-
stantially the purposes set forth.

12. In a system of electrical regulation, the
combination with a generator and 1ts shunt
field-winding, of a resistance in series with
said winding, a variable resistance in shunt

to said winding, an electromagnet connected |

to operate in accordance with variations of
the speed of the generator and arranged to
control the said variable resistance, and a
battery connected across the line to absorb
the fluctuations of current on the line and
maintain the line voltage substantially con-
stant, for substantially the purposes setforth.

13. In asystem of electrical regulation, the
combination with a generator and its shunt

field-winding, of means in addition to the

field-winding connected in the field-cireuit
for controlling the maximum amocunt of cur-
rent in the field, a variable resistance for
regulating said field connected to shunt away
a portion of the current from said field-wind-
ing, an electromagnet connected in series with
the armature and arranged to control sald re-
sistance, and a battery connected across the
line to absorb the finctuations of current and
maintain the line voltage substantially con-
stant, for substantially the purposessetforth.

14. In a system of electrical regulation, the
combination with a generator and 1ts shunt
field-winding, of means in.addition to the
fielddl-winding included in the field-circuit for
controlling the maximum amount of current
in the field, a variable resistance for regu-

latine said field connected to shunt away a
e )

portion of the current therefrom, a work-cir-
cuit connected across the brushes of the ma-

' chine and translating devices therein, another

circuit in parallel to said work-circuit and in-
cluding a battery and a magnet, said magnet
being connected to control the said resistance
in shunt to the field of the gererator, for sub-
stantially the purposes set forth.

15. Inasystem of electrical regulation, the
combination with a generator and its shunt
field-winding, of a resistance in circult with
said winding, a variable carbon-block resist-
ance in shunt te said field - winding, and
means for changing said variable resistance
in aceordance with the speed of the generator,
for substantially the purposes set forth.

16. A system of electrical regulation com-
prising a generatorhaving a shunt field-wind-
ing with a variable resistance connected In
parallel with said field-winding and a con-
trolling resistance connected in series with
both said field-winding and the variable re-
sistance whereby a cireuit of a given current-
carrying capacity is established through the
field-winding and a portion of the current in
sald winding may be shunted away by means
of the variable resistance, for substantially
the purposes set forth.,

In testimony whereof I have signed this
specification in the presence of two subscrib-
Ing witnesses.

MORRIS MOSKOWITZ.

Witnhesses:
. G. OGDEN, Jr.,
A. L. OBRIEN.
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