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To aii whom it may conceri. 
ise it, known that , ALLEN A. TiRRILL, a 

citizen of the United States, and a resident 
tof Pittsburgh, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful improvement in Electrical 
Regulators, of which the following is a 
Specification. 
M3 invention relates to electrical regula 

tors, and it has for its object to provide a 
simple and effective regulator of the kind in 
which the regulation is effected by adjust 
ment of the field excitation of a dynamo 
electric machine. The single figure of the accompanying 
drawing diagrammatically illustrates a sys 
ten embodying my invention. 
A system in connection with which the 

present invention may be conveniently em 
ployed comprises an alternating current 
generator having an armature i, that is con 
nected to a suitable distributing circuit 
2-3-4, and a field magnet winding 5, that 
is supplied from the amature 6 of an ex 
citer. The exciter is provided with a field 
magnet winding 7 that is preferably shunt 
excited, though if desired, it may receive ex 
citing current from any other suitable 
source. In series with he field winding 7 
is a resistor 8, the terminals of which are 
connected to contact members 9 and 10 re 
spectively, of a relay 11, Yvhich constitutes a 
part of the regulator. 
The regulator comprises also another pair 

of contact men hers 12 and 3 that, control 
the circuit, of an actuating winding 14 for 
the aoyable contact terminal 30 of the 
reiay 1, the said winding serving, when en 
argized, to draw the contact terminal 10 
down vai'dly into engagement, with the Éer 
minal 9, against the tension of a spring 5. 
The contact terminal 12 is preferably re 
siliently mounted, and the terminal 13 is ca'- 
Zied upon one end of a, ever 1 and is nor 
mally held in engagement with the terminal 
i2 by means of a spring 18 acting in oppo 
sition to a winding 19 that serves, when sufi 
ciently energized, to raise the contact 13 out 
of engagemeini, with the terminal 2 and that 

& receives energy, through a transformer 20, 
that is proporsional to the voltage of he. 
distributing circuit 2-8-4. By series with 
the winding 9 is a resistor 22 that is adapt:- 
ed to be shunted by a pair of coöperating 
contae kazanizais 22 and 23 which consti 
$3&epsists of a relay 23. The gavate 232 
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tact terminal 23 of the relay is carried by a 
lever 25 and is adapted to be drawn into en 
gagement with the terminal 22, against the 
tension of a spring 26, by means of an actu 
ating winding 27 that is connected in parallel 
with the winding 14 of the relay 11 and the 
circuit of which is controlled by the contact 
terminals 12 and 3 in the same manner as 
the circuit of the winding 14 is controlled. 
The windings 14 and 27 receive energy from 
the exciter, though, if desired, they may be 
connected to any other suitable source of 
current. The noveinents of the contact ter 
minal 23 of the relay 24 are preferably 
somewhat, retarded by means of a dash pot 
28, so that the contact terminals 22 and 23 
will engage and disengage a slight period 
of time after the engaging and disengaging 
of the contact terminals 9 and 10. lieans are also provided for automatically 
adjusting the value or effective length of 
the resistor 8, in accordance with the value 
of the exciter voitage, the said means com 
prising a plurality of relay switches 29, 30 
and 31 that are adapted to close at different 
values of the exciter voltage and to thereby 
successively shunt portions of the said re 
sistor, intermediate points of which are suit 
ably connected to the contact members of 
the switches. In order to provide for suc 
cessive closure of the switches, their actuat 
ing windings are here shown as connected is 
series between the terminals of the exciter, 
though other suitable means may be erg 
ployed to secure this result. Sy the pro 
vision of these means the fluctuations of the 
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voltage during the operation of the regula 
tor are essened, since, at the higher field 
excitations, where such fluctuatio is aire 
otherwise most noticeable, the aizont of 
exciter field resistance that is periodically 
shunted is lessened. In operation the regulator tends, through 
the relay contact terminals 9 and 10, to 
vary the field excitation of the exciter 
so as to compensate for variation in the 
voltage of the distributing circuit. To this 
end the contact terminal 13 is moved 
into and out of engagement with the ter. 
minal 12, by means of the winding i9 and 
the spring i8, in accordance with the varia 
tions of the voltage of the distributing cir 
cuit, 2-3-4, thereby establishing and inter 
rupting the circuits of the relay actuating windings 4 and 27. Upon energization i 
the "indings 34: and 27, the relay contact 
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d 23 are drawin into engage 
nea, espectively, with the terminals 9 and 

22, the 2ngageinent of the terminals 22 and 
23 being somewhat delayed by the dash pot. 

5 28. JpoR engagenient of the contact ter 
minals 9 and i0, the resistor 8 in the exciter 
field circuis, is shunted and the exciter field 
strength and voltage are thereby increased. 
The increase of the exciter voltage is fol 
lowed by an increase of the generator field 
strength and voltage, with the result that 
the winding 19 is nore strongly energized, 
and the contact, terminal 13 is thereby moved 
out of engagement with the terminai i2. 
On account of the inductances of the re 

generator, the change of the voltage of the 
distriixing circuit, estling from the 

or 8 in the exciter field 
teayed :aterially after the said 

g operation has occurred. In order 
that, the generator Yoitage inay not be un 
duly changed, followed by 8, Fiuctuation or . G. reof, the relay 24 is provided 

25 for se 3 shuntina the resistor 21 i 

in the circuit, of the Viding 39 a short time 
subsequent, i.e. the shitting of the resistor 
3 in the excize: field circuit, and to open 
the sir2 it to the 'esistor 2; subsequent, to 
the opening gi the Shint, to the resistor 8. 
Upon estabiliskaiig a slit, to the resistor 
2i, more Clairen, is permitted $o fioW through 
the winding 2.9, wiii) the result, that, it will 
he 323ici energized to effect separation 
G 38 erginals 2 and 13 prior to the time 

paration You idogcur if brought 
y by an increase of the voltage of 

i, 2-3-4. The various correspond 
ct terrainals of the regulator are 

lio and out of engagement in such." 
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manner that the excitation of the exciter is governed so as to maintain the voltage of 
the distributing circuit 2-3-4 subsian 
tially uniform or at a required value, and 
also so as to restore the same promptly to a. 
condition of equilibrium after it has been 
changed, as, for instance, by a sudden fluctu 
ation of load. 
Since the present regulator operates to 

effect the desired regulation by adjustment 
of the field excitation of the generator, it 
is evident that it may be employed for regu 
lating in accordance with variations of any 
other electrical condition of a generator or circuit than the voltage by simple and obvi 
ous changes of the connections of the wind 
ing 19, or by the substitution therefol of 
other suitable means for varying the posi 
tion of the terminal member 17, all within 
the spirit of the present invention. 

I claim as my invention: 
The combination with an electrical circuit, 

and a dynamo-electric machine associated 
there with, of a regulator for the dynamo 
electric machine comprising coöperating 
contact members, an actuating winding 
therefor energized from said circuit, and re 
lay devices controlled by the contact men 
bers for governing the field excitation of the 
dynamo-electric machine and the degree of 
energization of the said winding, the latter 
relay device being retarded in its operation. 

in testimony whereof, have hereunio 
subscribed my name this 3rd day of October, 
i9. 

ALLEN A TERRIES. 
Witnesses: 

OTTo S. ScHARER, 
B. B. HaNES, 
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