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UNITED STATES PATENT OFFICE. 
JOHN PEARSON, OF SOMERSET, WISCONSIN, ASSIGNOR OF ONE-THIRD to JAMEs F, 

WILLIAMSON AND ONE-SIXTH TO FRANK.D. MERCHANT, or MINNEArors, MINN SOTA. 

1,050,081. 

To all whom it may concern: 
Be it, known that I, JoHN PEARSON, a 

citizen of the United States, residing at 
Somerset, in the county of St. Croix and 
State of Wisconsin, have invented certain 
new and useful Improvements in Line-Drop 

0. 

Compensators; and I do hereby declare the 
following to be a full, clear, and exact de 
sciption of the invention, such as will en 
able others skilled in the art to which it 
appertains to make and use the same. 
My invention has for its object to provide 

an efficient compensating means for regu 
15 

lating an alternating current generator so 
as to maintain constancy of voltage, or ; as 
nearly so as possible, at the distributing end 
of a long distance transmission line; and 
to this end, my invention consists of the 
novel means for this purpose hereinafter 20 

30 

25 

disclosed and pointed out in the claims. 
The desirability of keeping the voltage 

constant, or as nearly constant as possible, 
at the distributing end of an alternating 
current transmission line has long been well 
recognized. In practice, however, this has 
been found to be an extremely difficult 
problem. If the transmission line is supply 

sing current for motors, especially induction 

35 

40 
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motors, variations in phase difference be 
tween current and voltage, on the line, are 
greatly increased, as compared with some 
other classes of service. If, for example, 
the line is supplying simply an incandescent 
lighting system, as is common in night Serv 
ice, the power factor will be comparatively 
high; but if supplying motors, especially 
induction motors--as is common in day serv 
ice, the power factor will be comparatively 
low. The self-inductance, the capacity of 
the line, and the ohmic drop or resistance of 
the line, must also be taken into considera 
tion. Because of all these things taken col 
lectively, practice shows that there is a 
tendency for a transmission line to decrease 

5 the voltage at the distributing end if the cur 
rent lags behind the voltage; and to increase 
the voltage at said distributing end, if the 
current leads the voltage. The drop in the 
voltage incidental to the lag of the current 
and ohmic resistance of the line has been 
most generally considered, and is generally 
spoken of as line drop. So far as know, 
no successful means have ever been provided, 
in the prior art, for the complete compensa 
tion of these voltage variations at the dis 
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tributing end of a transmission line. The 
generator or generators at the generating 
station have, it is true, had regulators for 
voltage, but none thereof hitherto in use 
have, so far as I am aware, been adequate 
to effect the needed compensation. For ex 
ample, the well known. Tirrill voltage regu 
lator is extensively used; and this Tirrill 
regulator, as is well known, includes a so 
called alternating current control magnet 
which is of Solenoid form and has two coils, 
One for voltage and the other for current, 
with circuit connections from the main line, 
and which elements are designed to com. 
pensate for IR losses; or, more loosely 
stated, they are intended to compensate for 
losses due to current and resistance. The 
said Tirrill regulator does thus take more 
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or less note of variations in load, but it does. 
not take sufficient note of power factor 
changes. The standard Tirrill regulator 
will compensate, fairly well, when the power 
factor does not vary much; but, in cases 
where the power-factor: varies from 85 to 
100 percent the voltage will vary several 
mission line Supplied through a 
controlled by a Tirrill regulator. 

I am also aware of the so-called Mershon 
compensator; but where an inductive resist 

generator 

75 

per cent, at the distributing end of a trans 

ance and ohmic resistance are connected in . 
parallel, as in the Mershon compensator, 
there will be a tendency to increase or de 
crease the voltage, whenever the frequency. 
changes; for the reason that, when the fre 
quency gets higher, more current will pass 
through the ohmic resistance and less 
through the inductive resistance. 
reason, the Mershon compensator cannot, in 
my judgment, be successfully applied to a 
Tirrill regulator, nor to a compound wound 
exciter; but might possibly be applied to a 
reading instrument, such as a voltmeter, 
wherein very little current only is needed. 
My new compensating means, herein dis 

closed, is intended not only to consider the 
IR losses, as in the devices of the prior 
art, but to take full note of power factor 

For this 
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changes. To this end, I provide means for 
taking of current and voltage from the trans 
mission line and delivering the same at a phase 
difference increased as compared with the 
phase difference on the line, so as to thereby 
secure a resultant which will be effective for 
effecting the required compensation, when 
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applied, for example, to the alternating C 
rent control magnet of the Tirrill regulator 
or to a third coll on a compound exciter. 

. The said resultant, so secured, may be ap 
5 
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coils Ki and K, one for current and the 

plied simply to a voltmeter, at the generat 
ing station, to indicate the voltage at the. 
distributing end of the line, and thereby to 
enable the operator to change the regulation 
of the generator as required to effect the 
needed compensation. 
The accompanying drawings illustrate 

several applications of my invention. 
In said drawings, wherein like notations 

refer to like parts throughout the Seyeral 
views; Figure 1 is a diagram view illus 
trating my invention as applied to the Tir 
rill regulator. Fig. 2 is a similar view 
illustrating my invention as applied to a 
compound exciter: Fig. 3 is a similar view 
illustrating a modification as applied sim 
piy to a voitmeter and, Fig. 4 is a phase 
(iiigram. - 

Referring to Fig. 1. A represents a three 
hase generator, and A' A' and A the cor 

responding wires of a long distance trans 
raission line. The field of said generator A 
is subject to an outside exciter B. The exciter B is subject to a voltage regula 
tor C. This regulator C is so nearly iden 
tical with the structure of the standard Tir 
rill regulator that it is sufficient to note the 
only material difference. This difference is 
due to the modification made to adapt the 
Tirrill regulator to my compensating 
means, as illustrated in Fig. 1; and to this 
end, the so-called alternating current control magnet of the regulator C employs only a 
potential coil C' instead of having the cus 
tomary pair of coils, and the resultant from 
my compensator is delivered to this poten 
tial coil C° of said regulator C. C is the 
direct current control magnet of the Tirrill regulator. - 
The primary feature of my compensator 

is what E call a phase transformer, but pref 
erably also includes a compensating trans 
former. These devices, with their proper 
circuit connections, will now be described 
in detail. The compensating transformer 
K, shown in Figs. 1 and 2, has a pair of 
other for voltage so connected that the cur 
rent travels in opposite directions there 
through, and between the two is placed a 
over the wires 8 and 9 to said potential 
coil C° of said regulator C. As shown in 
Figs. 1 and 2, the coil K is a potential 9r 
voltage coil, being connected across the main 
line by voltage transformer H, and the 
wires 4 and 5 leading therefrom to the 
said coil K"; and is therefore adapted to 

rtion take from the main line a true propo 
of the voltage, in step with the voltage on 
the main line and of a certain phase rela- - 

coil E is tap 

third coil K which delivers the resultint 
will 

roso,08. 

tion to the current on the main line. As 
shown in said Figs. 1 and 2, the other coil 
K. is a current coil.connected up with the 
main line, through series transformers D . 
and my phase transformer, which, as shown 
in Fig. 1, is made up of the parts marked E, 
E, F and G. The part E is a coil wound 
on an annular laminated core E', and this 

ped at three equi-distant points 
by the three wires or phase leads 1, 2 and 
3 leading from said series transformers D. 
These wires 1, 2 and 3 deliver to said coil 
E current which holds a true proportion to 
the total main line current, on all the 
phases, and which is of a certain phase rela 
tion to the main line current. 
F are a series of taps, tapping the coil E 
at equi- distant points, around the inner 
circle of the annular core E; and across the 
diameter" of this circle, is centrally piv 
oted a sectional contact lever G, the outer 
or end sections of which are insulated from 
the central section thereof and may be made 
to engage with any desired pair or oppo 

: site hembers of said taps F, by swinging 
The said. said lever on its pivotal center. 

outer ends of said contact lever G have off 
leading wires marked, respectively, 6 and 
7. The said device, composed of the said 
parts E, E, F and G, is adapted to take 

The parts 
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from the main transmission line multi-phase 
current or voltage and deliver the same in 
a single phase over the wires 6 and 7. With 
the circuit connections as shown, it takes in multi-phase current and delivers the same in a single phase. The wires 6 and 7 
connect with the coil K” or current coil of said transformer K, the wire 6 connecting 
directly therewith, and the wire 7 through a 
switch button 7 and any selected one of a 
series of leads F brought out from different 
points along the coil K. The purpose of 
the series of leads F is to vary the strength 
of the coil K as may be required, depend 
ing on the amount of ohmic drop in the 
transmission line. By changing the contact 

100 
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lever G from one set or opposite pair of 
taps F to another opposite pair of said 
taps, the phase of the current taken off over 
the wires 6 and 7 and delivered to the coil 
K, relative to the voltage delivered over the 
other circuit to the coil K, can be changed 
so as to increase this phase difference rela 

15 

tive to the phase difference on the main line, . 
so as to get a resultant in the coil K which 
will be effective for compensation; or which 

consider effectively power factor 
changes on the main line. Assuming that 

120 

the said contact lever, G has been properly . . 
set to thus secure in the coil K a single 125 phase current of the proper phase difference 
relative to the current in the coil K", for due 
consideration of the power factor changes 
on the main line, and the Switch button 7 
has been connected to the proper member of 130 
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the leads F to make the coii X of the 
proper strength, for due consideration of 
the ohmic drop of the main line:-then, 
thereafter... the compensation will be auto 
matic, or, otherwise stated, the resultant 
coil is will, thereafter, deliver over the 
Wires 8 and 9 a resultant to the potential 
coil C of the regulator. C, which will be 
effective to secure the desired full compen 
sation. At no load, the E. M. F. in the 
coils K' and K will be approximately equal. 
but as the load comes on the current in coil 
K begins to reduce the E. Ali. F. in the re 
'sultant coil. K. just as the transmission 
line reduces the E. A.I. F. at the distributing 
end thereof; and this will aliow the core of 
the aiternating current control magnet of 
the regulator C to drop, with the Tesuit that 
the bus bar voltage of the generator will be 

20 
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raised under the control of said regulator. 
When the load falls off, the reverse actions, 
of course, take place. 

in all cases, it i 
in the coil , s: lifted in phase anoire than 
180 degrees in the direction that the main . 
ciu'rent shifts when the main line current leads, for example, the required shift may 
be 60 degrees more, in order to make the 
proper coin pensation for the power factor 
changes on the main line as shown in the 
phase diagram Fig. 4 of the drawings. In 
this phase diagram, the curve T represents 
the phase of the current in the coil. K' or 
the one responding to voltage, and the curve 
T' represents the 'phase of the current in 
the coil R or the one responding to cur 
rent, on power factor unity. By reference 
to this diagram, it will be seen that the 
phase of the current in coil K is sixty elec 
trical time degrees ahead of the phase of 
the current in the coil K, and that the two 
are in opposition to a certain extent. This 
sixty degrees of difference on power factor 
unity is due to the position at which the 
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lever G of the phase transfoiler is set: alld 
it is because of this increase of the said phase 
difference that the resultant in the coil is 
is rendered effective. Having thus shown 
the phase displacement on unity lower fac 
tor, it can readily be seen that as the main 
line current lags, the current in coil K will 
also lag and come more nearly in opposition 
to the current in the coil K, thereby re 
ducing the strength of the resultant coil R. 
If the current on the main line begins to 
lead more, then the current in coil K will 
lead more, thereby throwing the current in 

60 
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the coils K and K into less opposition. Of 
phase, and thus increasing the strength of 
the resultant coil K. These are precisely 
the actions required to Secure the compen 
sation desired. The question then arises 
w can it be known which is the proper 

diction to swing the contact lever G. The 
answer is that, the phase transformer is 

s desirable to have current. 

tested out and graduated for that purpose, 
for the particular line where applied. That 
this can be leadily done, may be understood 
fi'On the following statements. The field 
Of the coie E is rotating. Let it be assuined 
that this field rotates counter clockwise: 
that the phase transformer is connected as 
shown in Fig. 1, and that the power factor 
Of the line is, at a given instant, 100 per 
cent. Then swing the lever G one way or 
the other, until the core of the alternating 
Current control magnet of the regulator C 
drops to its lowest point, and mark the posi 
tion at which the said lever G stood on the 
co'e E'. This, for example, may be the 
dotted line position of said leve', as shown 
in Fig. 1. At this, which might be called 
the first position for the purpose of gradual 
tion, the current in the coils K and K 
Will be in opposite phase, inasmuch as the 
power factor is 100 per cent. Next, take 
a reading of the power factor of the system 
when the current lags about 30 degrees, and 
shift the lever G again, one way or the other, 
until the alternating current magnet core of 
the regulato' C again drops to its lowest 
point. and mark the then position of said 
lever G on the core E'. This may be called 
the second graduating position. Finally, 
take a reading of the power factor of the 
system, when the current leads, about 30 
degrees, and then shift the lever G again, 
one way or the other, until the core of the 
alternating current control magnet again 
drops to its lowest point and mark the posi 
tion of said lever G on the core E'. This 
may be called the third position for gradu 
ating purposes. Thereafter, by referring to 
these three graduation marks on the core 
E, the operator will know, by the position 
of the contact level G, when the current in 
the coil 1 is in opposite phase relative to 
the current in coil K" on power factor 100 
per cent.; and will further know in which 
direction from this primary graduation the 
lever G must move for lag or lead of the 
current in the coil & relative to current in 
coil R. 
The full line position of the lever G, as 

shown in Fig. 1, is the position, approxi 
mately, which I have found to be highly , 
efficient for securing effective compensation 
with this identical device connected up as 
there shown on a transmission line of which 
I am in charge. This working position is 
about 60 degrees, counter clockwise from the 
dotted line position of Said lever; and Said. 
dotted line position is the one which said 
lever G. would occupy, in my working sys 
tem, in order to get the current in coils K. 
and K in opposite phase, on power factor 
100 per cent. 
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The lever G being adjustable, the same 
may be set for any displacement of phase 
required to secure complete compensation 130 
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and thereby the desired constancy of volt 
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from the main line may be said tö be re 
age at the distributing end of the line. Some versed in respect to current and voltage, as 
systems require and will stand a greater 
phase displacement than, others. . . . ." 

Referring to Fig. 2, my invention is there 
illustrated as connected up for securing the 
desired compensation through the .com 
pound exciter of a three phase generator. 
The compensator, shown in. Fig. 2, is iden 
tical with that shown in Fig. 1, with the ex ception that the core...E. is now provided 
with, two windings E. and E°, the former 
being connected to the leads A, A, A, as 
in Fig. 1, and the latter being in inductive: 
relation to the said winding E 
two windings E and E° are related as pri 
mary and secondary respectively, and the 
only difference in the action is that thereby. 
a distinct induced current is afforded for 
the coil Kinstead of current taken more di 
rectly from the main line. In said Fig. 2, Z. 
represents the generator, the field of which 
is subject to a compound exciter. V; and 
this exciter W is regulated by my compen 
sator, through the so-called rectifier R. The 
standard connections from such a compound 
exciter V, and a rectifier R are well known, 

same in detail. It is deemed sufficient to 
note the additions for connecting in my 
compensator. To this end, the compound 
exciter has a third winding W, in addition 
to the old or series winding Y and the shunt 
winding. X; and which new winding W 
E. its current, through the rectifier R, rom the resultant coil Kof my compen 
sating, transformer K. The course of the 
current is over the wires 8 and 9, brushes 10, 
slip rings.11 and 12 of the rectifier, thence 
through the leads 13 and 14 to the commuta 
tor 15, and thence over the wires 16 and 17 
to said coil W of the exciter V. The wind 
ings X, Y and W, of said compound exciter, 
are all wound in the same direction on a coin 
mon core; and consequently each winding is pli A 

creased, relative to the helping the other to raise or lower the vol 
tage of the exciter; and hence, of the alter 
nattor and transmission line. With these con 
nections, therefore, the coil W will coöperate 
with the coils X and Y of said compound 
exciter, so as to effect compensation for the 
voltage changes at the distributing end of 
the transmission line, to the same effect as 
the resultant from the compensator acts 
through the Tirrill regulator in Fig. las 
suming that the speed of the generator Z is 
constant. Otherwise stated, when the coil 
W is added to the said compound exciter 
and connected up with the other parts of 
my compensator through the rectifier, the 
said compound exciter becomes a voltage 
regulator for the generator Z and is prop 
ery compensated as described. 

Referring to Fig. 3, a modification is 
there illustrated wherein the connections 

so that the , 
core L, with its coil M, may be swung so as 

compared to the form of the compensator 
shown in Figs. 1 and 2; and the phase 
transformer proper is i odi ed, as required 
for this change or reversal, in the circuit 
connections. Otherwise stated, the phash transformer in Fig.'3' is now, in the circuit 
which responds to voltage, instead of being 
in the circuit which responds to current, as is 
shown in the other views. Respecting de 
tails, it may first be noted that instead of a 
simple contact leyer G, a wound pivoted core. 
L is substituted for coöperation with the an 
nular core Ealid the coil Ethereon. The so 
to span any desired diameter of the core E, 
just as could the contact lever G in the 
other view. The wires 12 and 3 are, in 
Fig. 3, connected across, the main line to. 85 
voltage transformers H* instead of to series 
transformers, as in the other views; and 
the wires 4 and 5 are now connected with 
the main line through a series transformer 
D, instead of across the main line through to 
voltage transformers, as in Figs, 1 and 2. 
With this construction, the winding M on 
the pivoted core L delive's current over, the 
wires 6 and 7 to points of junction with the 
wires 4 and 5, and thenge the resultant is ob: 
taken over the wires 8 and 9 to the taps N 
of the voltmeter N. It will thus be seen thit 
the voltmeter N, the secondary of trans 
former D and the coil Mare in parallel, so that the effective voltage passing through, loo 
the voltmeter N will be the resultant of the 
voltages from the transformer D* and the 
coil M. In this modification, a true propor 
tion of the voltage will be taken from all 
the phase leads of the transmission line, and 105 
be transformed and delivered by the phase 
transformer in a single phase voltage over 
the wires 6 and 7, and the phase difference 
of this voltage relative to E", sup 
plied over the wires 4 and 5 will be in-gllo 

phase. difference of 
the mainline, and may E. varied, by shift ing the position of said core L, so as to get 
a resultant from said, two circuits' which 
will be effective, when delivered through the 15 
wires 8 agd 9, either for the purposes of 
compensation or for indicating the voltage 
at the distributing end of the transmission 
line. If connected to tie voltmeter, as 
shown, the reading is given; but the wires 120 
S and 9 could be run to the potential coil C: 
of the Tirrill regulator, as shown in Fig. 1, 
and be used for regulating purposes. . 

It will be understood, of course, that it is 
a great advantage to know, at the generat- 125 
ing station, what the voltage is at the dis 
tributing station. The device connected up' 
as shown in Fig. 3 will give this reading. 
The forms shown in Figs. 1 and 2 would 
also do the like, if the reading instrument 130 
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was connected to take the resultant from 
the coil K as there shown. 

It should be further noted, that the com 
pensating transformer K, shown in Figs. 1 

30 

5. 

20 

and 2, could be dispensed with, and the two 
pairs of vires (4 and 5) and (6 and 7) be 
applied, respectively, to the pair of oppo 
sitely wound coils of the A. C. control mag 
net of the standard Tiririll regulator; and 
the resultant, from the said two circuits 
from the main line, would then take effect 
on the core of that magnet and give the con 
pensation required. It is an advantage, 
however, to have the compensating trans-, 
former K: because, otherwise the coils of 
the A. C. control magnet of the Tirrill 
regulator would have to be made very large. 
on account of the phase difference employed 
in my compensating system. 

It should, perhaps, be noted that, having 
regard to the two circuits from the main or 
transmission line, proper resistance P Inust 
be located in the circuit which takes volt 

25 

30 

35 

age from the main line. 
What claim is: 
1. A compensator having two circuits 

from a multi-phase transmission line, one 
for voltage and the other for current, and 
having in the current circuit a phase trans 
former taking a true proportion of the cur 
rent of the main line and delivering the 
same in a single phase, of a phase difference. 
relative to the current of the other circuit, 
increased compared with the phase dif 
ference on the main line. Substantially as 
described. W 

2. A compensator having two circuits 
from a multiphase transmission line. One 
for voltage and the other for current, and 
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having in said current circuit a phase trans 
former taking a true proportion of the cur 
rent of the inain line and delivering the 
same in a single, phase, of a phase differ 
ince, relative to the current of the other 
circuit increased to any desired extent, as 
compared with the phase difference on the 
main line, substantially as described, a coil 
in each of said circuits supplied with cur 
rent by the circuit to which it is connected. 
which coils are arranged to act magnetically 
in opposition to each other, means for ad 
justing the strength of one coil with respect 
to the strength of the other, and means for 
utilizing the resulting magnetism to operate 
a regulating device. 

3. A compensator having two circuits 
from a multi-phase main line, One for volt 
age and the other for current a phase trans 
formed in said current circuit taking a true 
proportion of the current from the main 
line in all its phases and delivering the 
same in a single phase, of a phase difference, 
relative to the current of the other circuit, 
increased as compared with the phase dif 
ference. on the main line, said phase trans 

dering the resultant of 

55 

former being adjustable to cause the current 
to lead or lag to the necessary extent, and 
means for rendering the resultant of said 
two circuits available for indicating ol' regul 
lating purposes, substantially as describef 

4. A compensator having two circuits from 
a multi-phase main line, one for voltage and 
the other for current, a phase transformer 
in one of said circuits taking a true propor 
tion of the current from the main line in 
all its phases and delivering the same in a 
single phase, of a phase difference, relative 
to the current of the other circuit increased 
to any desired extent, as compared with the 
phase difference, on the main line, said phase 
transformer having a rotary adjustable 
member to cause the current to lead or lag 
to the necessary extent, and means for ren 

said two circuits 
available for operative purposes, substan 
tially as described. 

5. The combination with a multi-phase 
generator, a transmission line and a voltage 
regulator for said generator, of two circuits 
from the transmission line, one for voltage 
and the other for current, one of which cir 
cuits includes a phase transformer taking a 
true proportion of the current or the voltage 
from the main line, in all its phases, and de 
livering the same in a single phase, of a dif 
ference, relative to the current or voltage 
from the other circuit increased as compared 
with the phase difference on the main line. 
means for adjusting said phase transformer 
to cause the current to lead or lag to the 
necessary extent, and a compensating trans 
former having two coils fed from said two 
circuits respectively, and having also a third 
coil delivering the resultant of the other two 
coils to the voltage regulator of said gener 
ator, substantially as described. 

6. The combination with a multi-phase 
generator and transmission line, and a volt 
age regulator for said generator, of two cir 
cits from the transmission line, one for volt 
age and the other for current, one of which 
circuits includes a phase transformer taking 
a true proportion of the current from the 
main line in all its phases, and delivering 
the same in a single phase, pf a difference, 
relative to the current or voltage from the 
other circuit, increased as compared with 
the phase difference on the main line, means 
for adjusting said phase transformer to 
cause the current to lag or lead to the neces 
sary extent and a compensating transformer 
having two oppositely wound coils fed from 
said two circuits, respectively, the current 
member of which two coils has a series of 
leads through any selected one of which the 
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line connections can be made, and which 
compensating transformer has also a third .. 
coil delivering the resultant of said two coils 
to the voltage regulator of Said generator. 
substantially as and for the purposes Set forth. 30 - 
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from the main transmission line one for 
voltage and the other for current, a phase 
transformer in one of said circuits, said 15 

(S 

7. A compensator. for multiphase trans 
mission systems, comprising two circuits 
from the main transmission line one for 
voltage and the other for current, a phase 
transformer in said current circuit, said 
phase transformer including an annular 
core, a coil thereon, and a rotary adjustable 
member within the annular core, and means 
for rendering the resultant of said two cir 
cuits available for operative purposes. 

8. A compensator for multiphase trans 
mission systems, comprising two circuits 

phase transformer, including an annular 
core, a coil thereon, and a rotary adjustable 
member' within the annular core, and a com pensating, transformer having two oppo 
sitely wound coils fed from said two circuits, respectively, and a third coil delivering the 
resultant of said two ?oils for regulating 
effects. . . . 

9. The combination with a multiphase 
generator and transmission line and a volt age regulator for said generator, of two 

said, circuits, said phase transformer includ 
ing an annular core, a coil thereon and a ro 

compensating-aircuits from the main trans-, 
mission line, one for voltage and the other 
for current, a phase transformer in one of 
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tary adjustable member within the annular 
core, and a compensating, transformer hav 
ing two oppositely wound coils fed from, 
said two circuits respectively, and a third 
coil delivering the resultant of said two coils 
to the voltage regulator of said generator. 

10. The combination with a multiphase 
generator and, transmission line, and a volt 
age regulator for said generator, of two 
compensating circuits for the transmission 
line, one for voltage and the other for cur 
Trent, a phase transformer in the current cir 
cuit, said phase transformer including an 
annular core having a coil thereon, a series 
of conducting taps on said coil, a rotary ad 
justable conductor, arm coöperating with 
said taps and having leads extending there 
from, and a compensating transformer hav. 
ing two oppositely. Wound coils, one fed 
from the voltage circuit and the other from 
the rotary conductor arm of the voltage 
transformer, and a third coil delivering the 
resultant of said two coils to the voltage 
regulator of the generator. 
In testimony whereof I affix my signature 

in presence of two, witnesses. 
JOHN PEARSON. 

Witnesses: 
M. E. RoNEYs 
H. D. KILGoRE. 
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