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To all whom Tt mmy éaﬁﬁarm
Be 1t known that I, Ray P. Jackson, a
citizen of the United States, and a resident of

‘Wilkinsburg, in the county of Allegheny and

State of Pennsylvania, have invented a new
and useful Improvement in- Voltage-Regu-

lators, of which the following is a Speciﬁca:—_

tion. | ~

My invention relates to voltage-regu-
lators, and particularly to those in which the
voltage applied to translating devices or to a

distributing-circuit may be varied by vary-

ing the active length of a transformer-wind-

mg. : -
The object of my invention is to provide

means whereby large amounts of current

- may be conducted by circuit-controlling de-

20

35

- plurality of switch devices without injurious

vices without mjurious arcing between the
circuit making and breaking terminals.

When large amounts of current are to be

delivered through switch devices to distribut-
Ing-eireuits, it 1s frequently desirable that a
plurality of switches be connected in parallel
circutt for |the purpose. of reducing the
amount of current that traverses the indi-

vidual circuits in which the switches are
located and which must be interrupted

thereby when making changes in the circuit
connections, - - N

My invention consistsfm'xpmvfidﬁig a plu-
rality of inductive windings that are so ar-.

ranged in circuit that a plurality of spaced
leads irom a main transformer may be util-
1zed simultaneously | ,
ducted to the distributing-circuit through a

sparking between the switch-contacts when

~ changes in the circuit conditions are effected.

40

The smgle figure of the accompanying

drawing illustrates a system of electrical dis-
tribution embodying my invention.

be supplied with energy from a trolley-con-

- duetor 2 and’a track-rail 3 or from any other

suitable source, has a plurality of spaced

leads 4 to 15, inclusive, which are respec--

tively provided with switches 16 to 27, in-
clusive. The switches 16 to 27 are severally

adapted to be operated by magnet-windings

28, which may be energized by current from a

battery 29 or from any other suitable source

and the current con-

mast@r-switch 30. The swi:éac'hes 16 to 27
serve {0 conmnect the inductive windings 31
and 32 between different alternate leads

from the transformer-winding 1, the circuits
being so arranged that corresponding ter-

minals of the inductive windings 31 and 32
will be connected to consecutive transformer-
leads. Hor example, inductive winding 31
may be connected between transformer-
leads 4 and 6, 6 and 8, 8 and 10, 10 and 12,
or 12 and 14, and terminal 33 thereof may be

14, _
conpected to transformer-lead 4, 8, or 12,

‘while terminal 34 may be connected to trans-

former-lead 6, 10, or 14. The inductive
winding 32 may he similarly connected be-
tween leads'5and 7,7 and 9,9 and 11, 11 and
13, or 13 and 15. o N

A third inductive winding 35 is connected

!

| between points intern.ediate the tern.inals of.
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the wmdihgs 31 and 32, wkich, as here shown, -

are and preferably will be the niddle points
thereof. A point intermediate the tern.inals

of the winding 35, which, as here shown, is7:

‘the middle point, is connected to a distribut-

ing-conductor 36, between which and another
distributing-conductor 37, that may be con-

nected to aone terminal of the transformer-
- windimg 1 or to any other suitable point in
‘the 'cirguit, are motors 38, for which of

coursé other translating devices may be

substituted. = - 1,

~ If the master-switeh.30 is moved to posi-

tion @, switches 16, 17, 18, and 19 will be
closed and inductive winding 31 will be con-

nected between transformér-lesds 4 and 6
and inductive windin

inductive windings from the transformer-

leads traverse the circuits in opposite direc-
| | tions toward the point of connection there-
A main transformer-winding 1, that may

with of the terminal of the winding 35, the

- voltages existing between the terminals of

the winding .35 and the conductor 37 will be
approximately equal to the differences of po-

tential between lead 5 and conductor 37 and

lead 6 and conductor 37, respectively.
The inductive Windin%%ih a similar man-

ner serves to equalize t

thereto from the inductive windings 31 and

' 32, and the voltage applied to the distribut-

and which may be controlled by means of a | ing-circuit or that existing between the con-

Sinee

e voltages supplied

32 will be connected
between transformer-leads 5 and 7.
the currents which are supplied t6 each of the.

tle
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ductors 36 and 37 will be approximately
equal to the difference of potential existing
between a point in the transformer-winding 1
midway between conductors 5 and 6 and the
conductor 37. o

If it is desired to raise the voltage applied
to the motors 38, the master-switch 30
should be moved to position b, when the
switch 20 will be closed and the switch 16
opened, these operations resulting in con-
necting the inductive winding 31 between
transformer-leads 6 and 8. lf the cireuits
are followed in a manner similar to what has
just been deseribed, it will be found that the
voltage existing: between the conduetors 36
and 37 will be approximately that between a
point in the transformer-winding 1 midway
between the leads 6 and 7 and the conductor
The voltage of the distributing-circuit
may be further varied by moving the master-
switch 30 to its succeeding positions or by re-
turning it to its first position. -

The inductive windings 31 and 32 will or-

dinarily be constructed to operate at vol-

tages equal to those existing between alter-
nate transformer-leads, and their current ea-

pacities will be equal to approximately halt

the current capacity of the motors 38. Since
the funetion of the winding 35 is to equalize
the voltages applied to its terminals or ap-

proximately the difference of potential exist-

ing between successive transformer-leads, 1t
will ordinarily be constructed for normal op-
eration upon a voltage equal to such difféi-
ence of potential, and its current. capacity

‘will be equal to the aggregate current capac-

ity of the inductive windings 31 and 32.
While I have Shown a specific form of
transformer, it i1s to be understood that a
two-winding transformer may, if desired, be
employed instead of that shown or that the
leads 4 to 15, inclusive, may be connected to
any other suitable source of multivoltages.
It wilr also be readily understood that any

other form of controlling means, such as a
drum type of controller, may be employed 11~

stead oi the independently-operated switches,
as here shown, and if independently-operated
switches are employed they may be oper-

ated otherwise than by means of electromag- -

nets. . .
I claim as my invention—

1. The combination, in & distributing-cis-
cuit, of a transformer having leads extending
from several points thereof, two induective
windings, means for connecting said wind-
ings between: different alternate transformer-
leads and a third inductive winding having
its terminals connected to points interme-
diate the terminals of the other two windings
and having a point intermediate its terminals
connected to the distributing-circuit.

2. The combination with a distributing-
cireuit, of a transformer having leads extend-

—

ductive windings, means for connectl

circuit, of a transformer baving

834,526

ive windings, means for connecting sald
windings between different alternate trans-
former-leads so that corresponding terminals

of the two windings shall be connected to
‘| consecutive transformer-leads, and a third

inductive winding having its terminals con-

‘nected to points intermediate the terminals

of the other two windings and having a point
intermediate its terminals connected to the
distributing-circuit. . '

3. The combination with a distributing-
circuit, of a transformer having leads ex-
tending from several points thereof, two -
o sa1d
windings. between different alternate trans-
former-leads so that corresponding termmals
of the two windings shall be connected to
consecubive transformer-leads, and & third
inductive winding having its terminals con-
nected to the middle points of the other two
windings and having its middle pomt con-
nected to the distributing-circuit.

4. The combination with a distributing-
leads ex-
tending from several points thereof, a plu-
rality of inductive windings, means. for con-

70
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necting said windings between different al-

ternate transformer-ieads and another 1n-
ductive winding having connections with

points intermediate the terminals of the

other inductive windings and having a point
intermediate its terminals connected to the
distributing-cireuit. =~ =~

5. The -combination with a distributing-
circuit, -of a transformer having leads ex-
tending from sewveral points thereof, a plu-
rality of inductive windings, means for con-
necting said windings between: different alter-
nate transformer-leads so that correspond-
ing terminals of different windings shall
be connected to consecutive leads, and an-
other inductive winding having- connection
with points intermediate the terminals of the
other windings and having a point interme-
diateits terminals connected to the distribut-
ing-circuit. -

6. The combination with a distributing-
circuit, of a transformer-winding having
leads extending from several points. thereoi,
two inductive windings, means for connect-
ing said windings between different alternate
transformer-leads and & third mductive
winding having 1ts terminals connected to
points intermediate the terminals of the
other two windings and' having & point inter-
mediate 1ts terminals connected to the dis-
tributing-circuit. -

7. The combination with: & distributing-
circuit, of a transformer--winding having
leads extending from seweral: points thereot,
two inductive windings, means for connect-
ing sald windings respectively between dii-
ferent alternate. transformer-leads, and a
third inductive winding having its terminals

- ine from several points thereof, two induct- | connected to the middle points of the other
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two windihgs' and having its middle point | and having a poiﬁt intermediate its termi-

connected to the distributing-circuit. °
8. The combination with a series of con-
ductors that are supplied with different vol-

tages, of a plurality of inductive windings,

means for connecting said windings to dif-

ferent; alternate conductors of said series.
and an auxiliary inductive winding an inter--
mediate point of which is connected to a dis-

tributing-circuit and the terminals of which
are connected to Intermediate
first-named inductive windings. |
9. The combination with-a series of con-
ductors supplied with progressively-differ-
Ing voltages, of a plurality of inductive wind-
ings, means for connecting the terminals of

~ saxd windings to different alternate conduc-

20

Jo.

35

40

45

50 ate the terminals of the other two windings | -

tors of said serigs and an auxiliary inductive
winding connected between intermediate
points In the first-named windings and hav-
g an intermediate point connected to a dis-
tributing-circuit. = - S
10. The combination, in a distributing-
circult, of a transformer having leads extend-
ing irom several points thereof, two induct-
ive windings, means for connecting said
windings' between different transformer-
leads, and & third inductive winding having
its terminals connected to points interme-

diate the terminals of the other two wind-

ings and having a point intermediate its ter-
minals connected to the distributing-circuit.
11. The combination with s distributing-

circutt, of a transformer having leads extend-

ing from several points thereof, a plurality
of inductive windings, means for connecting
sald windings between different transformer-
leads and another inductive winding having
connections with points intermediate the

terminals of the other inductive windings
and having a point intermediate its terminals

connected to the distributing-circuit.
12, “The combination with a distributing-
circuit, of & transformer-winding having leads
extending from several points thereof, two
inductive windings, means for connecting

said windings between different transformer--

leads and @, third inductive winding having
1ts terminals connected to points intermedi-

pomnts in the

nals connected to the distributing-circuit.

3

13. The combination with a distributing-

circuit, of a transformer-winding having leads

extending from several points thereof, two

inductive windings, means for connecting

said windings respectively between different
transformer-leads, and a third. inductive

winding having its terminals connected to
the middle points of the other two windings

and having its middle

the distributing-circuit,.

14, The combination with a series of coT- -_
‘ductors that are supplied with different vol-

tages, of a plurality of inductive windings,
means for connecting said windings to dif-
ferent conductors of said series and an aux-
ilary inductive winding an intermediate
point of which is connected to-a distributing-
circult and the terminals of which are con-
nected to Intermediate points in-the first-
named inductive windings. '

15. The combination with a series-of con--

ductors supplied with progressively-differing
voltages, ofp 2 plurality of inductive wind-
ings, means for connecting the terminals of
said windings to different conductors of said
serles and an auxiliary inductive winding

35

6o
point connected to -

70

75

connected between intermediate points in

the first-named windings and having an in-
termediate point connected to a distributing-
circuit. - | -- .
16. The combination with a series of sup-
ply-conductors from which different voltages
may be secured, of a plurality of inductive
windings, means for connecting the terminals

of sald windings to different supply - con-

80

ductors, and an auxiliary inductive winding -

having an intermediate point connected to a
distributing-eircuit and its terminals con-

nected to intermediate points in the ﬁrst—

named inductive windings. - o
In testimony whereof I have hereunto

subseribed my name this .-951;_]1 day of June,

1905.

~ Witnesses:
- O. PACKARD,
Birney Hings.

' RAY P.-JACKSON.
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