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5 Claims,

This invention relates to regulator systems
and more particularly to improvements in volt-
age regulating means for systems of electrical
transmission and distribution. -

8 The present invention is an improvement on
that disclosed and. claimed in my co-pending
Jjoint application with Louis F. Blume, Serial No.
202,892, filed April 19, 1938, and assigned to the
assignee of the present application. .In that ap-

10, plication, a novel regulator system employs as
its principal element a novel line drop responsive
control device for a regulator. In accordance
with the present invention I provide another
form of line drop responsive regulator control

18 means. ‘

It is an object of this invention to provide a
new and improved regulator system.

It is another object of this invention to pro-
vide a new end improved line drop responsive

20 regulator control arrangement.

The' invention will be better understood from
the following description taken in connection
with the accompanying drawing and its scope
will be pointed out in the appended claims.

25  Referring now to the single figure of the ac-
companying drawing, which is a diagrammatic
illustration of an embodiment of the invention,
there is shown therein a main alternating cur-
rent power circuit | in which is Inserted a regu-

30 lating transformer 2 provided with ‘a tap chang-
ing switch 3 for changing the transformer ratio
and thus inserting various values of regulating
voltage in the main circuit. This switch is op-
erated by a control device 4 and it may either be

35 operated directly thereby through suitable re-
duction gearing 5 or it may be operated indi-
rectly thereby through control contacts and a
separate operating motor, as will be well under-
stood by those skilled in the art.

40 Device 4 comprises an induction disk 6 pro-
vided with a pair of opposed operating elements
1 and 8 energized, respectively, in accordance
with the voltage on the supply side of trans-
former 2, preferably through a potential trans-

45 former 9, and on the load side of the regulating
transformer 2, preferably through another po-
tential transformer (0. In the energizing cir-
cuit of the element 8 there is inserted a line drop
compensator (I which is energized in accordance

50 with the load current by means of a current
transformer 12,

The operation of the illustrated embodiment
of the invention is as follows. When the line
drop compensator |1 is adjusted to produce a

53 voltage which bears the same relation to the
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output voltage of the potential transformer (0
as exists between the output voltage of the regu-
lating transformer 2 and the actual line drop
between the regulator and the load, the control
device 4 will only balance or be at rest when the
load voltage is equal to the voltage on the input
side of the regulator. Under all other conditions
a net torque tends to rotate device & in one di-
rection or the other. These directions of ro-
tation are so correlated to the switch 3 that they 19
cause the switch 3 to move in the proper direc-
tion to produce a balanced condition in the con-
trol device 4. Thus, it will be seen that mere
fluctuations in the voltage level of circuit | will
have no substantial effect upon the control de- 15
vice 4, whereas changes in load will cause the
control device to operate the regulator so as to
produce a regulating effect which exactly com-
pensates for the line drop caused by the load
current. 20

The above described arrangement holds con-
stant voltage at a point on the load side of the
regulator only if the voltage is maintained con-
stant at the input terminals of the regulator.
This may not always be the case as sometimes 28
it is more convenient to maintain constant volt-
age at some other point on the circuit further
back toward the generator end. In such cases
a line drop compensator 13 is provided for ele-
ment 1. As shown, this compensator is ener- 90
gized by a current transformer (4. It is ad-
justed so as to compensate element T for the line
drop betwzen the constant voltage point and the
input terminals of the regulator. Under normal
conditions its voltage will usually add to the
voltage of potential transformer $ whereas un-
der the same conditions the voltage of compen-
sator I{ will usually subtract from the voltage
of potential transformer 10. The result is that
the amount of voltage nserted in the circuit by
the regulator is increased enough to compensate
for the voltage drop between the constant volt~
age point and the regulator. The load voltage
is therefore independent of changes in current. 5

It will also be noted that the speed of the con-
trol device 4 will be roughly proportional to the
net difference in voltage of the two motor ele-
ments. This gives a rate of ‘voltage correction
proportional to the degree of correction neces- go
sary.

While the invention has been shown in con-
nection with a step type regulator, it will be un-
derstood that it may equally well be applied to
operating any other suftable type of regulator, g
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such, for example, as an induction voltage reg-
ulator.

While there has bzen shown and described a
particular embodiment of this invention, it will
be obvious to those skilled in the art that vari-
ous changes. and modifications can be made
therein without departing from ‘the invention
and, therefore, it is aimed in the appended
claims to cover all such changes and modifica-
tions as fall' within the true spxrit and scope of
the invention.

What I claim as new and desire to secure by
Letters Patent of the United States:is:

1. In a regulator system, power transmitting
and distributing apparatus having a variable
quantity to be regulated, a regulator therefor
having an input side and an output side, a pri-
mary device for controlling the operation of said
regulator, said device having means for urging
it in one direction in accordance with the value
of said quantity on the input side of the regu-
lator and having means for urging it in the op-
posite direction in accordance with the dlﬁer-
ence between the value of said quantity on the
output side of said regulator and the drop in
value of said quantity resulting from the trans-
mission and distribution of power over a given
distance from said regulator.

9. In combination, ar-electric circuit, means
for regulating ‘he voltuge of said circuit and
control ‘means for said regulating means, said
control means . including a pair of opposed nor-
mally balanced operating windings connected
respectively to respond to said circuit voltage on

" opposite sides -of said regulating means, and -

means for inserting a voltage in series with one
of said windings which is proportional to the
voltage drop in a predetermined length of said
circuit.

3. In combination, an alternating current cir-
cuit, a variable ratio regulating transformer
connected - in ‘said circuit, a reversible control
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motor connected for direct mechanical opera-
tion of said regulating transformer, -said motor
having means responsive to the voltage on. the
input side of said transforme. for urging-it in a
direction to cause said regulating transformer to
raise the voltage of said circuit, said-control mo-
tor having a second means energized in accord-
ance with the voltage on the load side of said
regulating transformer for urging it in a di-
rection to cause said regulating transformer to
lower the voltage of said circuit,.and means for
reducing the voltage on said last mentioned op-
erating means in accordance with the linc drop
in a predetermined amount of said circuit.

4. In a regulating system, an: electric circuit
which transmits power from a first point there-
on to a second point thereon; said circuit having
a -substantial current carrying impedance- be-
tween said points, and voltage regulating means
including a normally balanced device having op-
posed elements responsive- respectively: to the
voltages at said points for holding .the voltage
at the second point at a predetermined percent-
age of the voltage at the first point.

5. In a regulating system, an electric circuit

‘which transmits power from a first point there-

on to a second point thereon, said circuit having
a substantial current carrying impedance . be-
tween said points, a voltage regulator inserted in
said circuit between said poinis and non-adja-
cent thereto, means including ;a’ normally bal-
anced device having opposed elcments connected
respectively across said circuit on both sides of
said regulator and adjacent thereto for .control-

ling said regulator, a line drop compensator for i

compensating one of said elements for the line
drop between the first point and said regulator,
and a second line drop compensator for com-
pensating the other element -for the-line-drop
between said regulator and the second point.

SEVERN D. SPRONG.
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