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ELECTRIC REGULATOR. 
1,146,956. 

To all whom it may concern; 
1 Beit known that I, FoRRESTE. RICKETTs, 

a citizen of the United States, residing in 
the city of Baltimore and State of Mary 
land, have invented a new and useful Im 
proverent in Electric egulators, of which 
the following is a specification. 
My invention relates to the regulation of 

electric generators and is particularly adapt 
ed to the control of the potential delivered 
to the line from large alternating current 
generators, the field coils of which are sepa 
rately excited. 
The object of the present invention is to 

provide a regulator adapted to vary the cur 
rent in the field circuit of a generator to com 
pensate for changes in the armature circuit. 
In accordance with the invention means 

are provided for controlling the field cur 
rent of the exciter in accordance with the re 
quirements of the armature circuit of the 
generator. - 
In the preferred embodiment of the in 

vention an automatic switch is placed in 
parallel with the field resistance of the ex 
citer, and a movable contact responsive to 
changes in the armature circuit of the gen 
erator is provided for operating the switch. 
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As the armature circuit of the generator 
does not instantly respond to the movement 
of the contact so as to prevent the contact 
from moving beyond the normal position, 
means are provided for making the contact 
directly responsive to its own movement 
which prevents the contact from moving be 
yond normal first in one direction and then 
in the other. 1 
The invention will be best understood 

from a consideration of the following de 
scription taken in connection with the ac companying drawing forming a part of the 
specification, in which drawing, 

Figure 1 is a diagram of a portion of an 
electric generating system with the con 
trolling means of the present invention in 
corporated. Fig. 2 is a similar view show 
ing a somewhat different arrangement of 
vention. 

Referring first to Fig. 1 there is shown 
a generator -1- which is assumed to be 

... driven by power supplied from any con 
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venient source and furthermore is assumed to have a rotating field and a stationary 
armature. The field current is furnished, 

Specification of Letters Patent. 

function of the coil 27 is to lift the ma the controlling means of the present in 
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in the system illustrated in Fig. 1, by means 
of an exciter -2, the armature of which 
is connected to the field coils of the genera 
tor through mains 3 and 4. Exciter 2 has 
a field coil 5 one terminal of which is con 
nected to main 3 while the other terminal 
is connected by means of conductors 6 and 
7 through an adjustable resistance -8 to 
main 4. A movable iron switch lever -9 
is pivoted at 10 and carries a contact-11 
which is brought into engagement with a 
contact -12 by a spring -13 and into en 
gagement with a contact-14 when a mag 
net -15 overpowers the spring. The lever 
9 is electrically connected to conductor 6. 
and contact 14 is connected to conductor 7, 
so that when contact 11 engages contact 14 
the resistance 8 is short circuited. The mag 
net 15 has a winding -16 one terminal of 
which is connected to conductor 3 by con 
ductor 17 while the other terminal is con 
nected through conductor 18 to a switch 
lever -19. The lever 19 carries a contact 
- 20 adapted for engaging a contact -21, 
mounted on a spring -22, supported at 23 
and connected through a conductor -24 to 
conductor 4, so that when contacts 20 and 
21 are in engagement the coil 16 is ener 
gized from mains 3 and 4 so as to bring 
contact 11 into engagement with contact 14 
to short circuit the resistance 8. The switch 
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lever 19 is pivoted at 25 and at the end re 
mote from the contact 20 is attached to a 
magnet -26, the weight of which tends to 
close contacts 20 and 21. About the mag 90 
net 26 there are wound three coils, -27, 
28 and 29. Coil 27 is connected through 
conductors 30 and 31 to the secondary coil 
of a voltage transformer -32 the primary 
coil of which is connected across mains A 
and B which form a part of the armature 
circuit of the generator 1. Intermediate the 
conductor 30 there is a resistance -33 the 
object of which is to hold the current in the 
circuit of coil 27 substantially in phase with 
the voltage of the transformer 32. The 

21. The coil 28 is connected through con 
ductors 34 and 35 to the secondary coil of a 
current transformer - 36, the primary coil 
of which is in series with conductor B. The 
function of coil 28 is to oppose the action 
of coil 27 so that the voltage required on 
mains A and B to separate contacts 20 and 
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gnet 
26 against gravity to open contacts 20 and 
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21 will increase as the current in conductor 
B increases. One terminal of coil 29 is con 
nected through a conductor -3 to the lever 
9 while the other terminal is connected. 

is through a conductor-38 to contact 12. The 
function of coil 29 is to form a short circuit 
about the magnet 26 when contacts 11 and 12 are together to thereby oppose the magnetism 
of coi27 and allow contact 20 to move toward 
contact 21. But when contact 20 touches 
contact 21 magnet 15. attracts lever 9 to 

- separate contacts 11 and 12 which opens the 
circuit of coil 29 so that the opposition of 
coil 29 to coil 27 ceases and contact 20 moves 
away from contact 21. To prevent the cons 
tact 20 from moving too quickly a dash pot 
39 is attached to the magnet 26. When the 
voltage of the armature circuit of the gen 
erator decreases, the voltage of the sec 
ondary of transformer 32 will decrease and 
therefore the current in coil 27 will decrease 
allowing contact 20 to engage contact 21. 
This will allow coil 16 to become energized, 
which will cause magnet 15 to attract lever 
9 and move contact 11 from contact 12 to 
contact 14 which will short circuit resistance 
8 to increase the voltage of exciter 2 and at 
the same time open the circuit of coil 29, 
so that by the time the increased exciter 
voltage affects the generator to increase the 
voltage of mains A and B, coil 29 will no 
longer oppose coil 27, and therefore magnet 
26 will immediately respond to the increased 
voltage of mains A and B to open contacts 

85-20 and 21. But as soon as contacts 20 and 
21 separate the circuit of coil 16 will be 
opened and the spring 13 will pull contact 
11 from contact 14 to contact. 12, opening 
the short circuit around resistance 8 to de 
crease the voltage,of the exciter and as the 
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coil 29 is short circuited by contact 11 en-. 
gaging contact 12, coil 29 will again oppose 
coil 27 so that by the time the voltage of 
mains A and Bresponds to the decrease in 

45the exciter voltage a smaller decrease in 
voltage will be required to separate contact . 
20 and 21 than if coil 29 had remained open 
circuited. It will be seen from this that if 
coil 29 is properly proportioned to coil 27 
the contact 20 will be operated almost en 
tirely by the action of coil 29 on magnet 26 
which will result in the voltage on mains 
A and B remaining substantially constant. 
As the load on main B increases, however, 
coil 28 will oppose, more... and more coil 27, 
resulting in the voltage on A and B being 
increased as the load on mains A and B 
increases. 
The system shown in Fig. 2 is substan 

tially the same as that shown in Fig. 1, ex 
cept that the coil 29 is omitted while a simi 
lar effect to that produced by coil 29 on coil 
27 in Fig. 1 is obtained by inserting in con 
ductor 30 a resistance -40 and connecting 

5 conductors 41 and 42 one on either side of re 
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sistance 40. Further, the contact 43 is ar 
ranged so that it is in contact with contact 
44 when magnet 15 is energized. When the 
regulator as shown in Fig. 2 is in operation 
a decrease in voltage on mains A and B will 
cause the current in coil 27 to decrease and 
allow magnet 26 to drop and close contacts 
20 and 21 which will allow current to flow 
through the circuit of the coil 16 and magnet 
ize core 15 to attract lever 9 and bring con 
tact 44 into engagement with contacts 43 and 
45. This will short circuit the resistance 8 
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which will cause the 'exciter voltage to in 
crease, but as contact 44 also is in contact 
with contact 43, the resistance 40 will be 
short circuited, which will increase the cur 
rent in coil 27 so that by the time the voltage 
of mains A and B respond to the increased 
exciter voltage the magnet 26 will already 
be moving in the direction to open contacts 
20 and 2i. When contacts 20 and 21 sepa 
rate the circuit of coil 16 will be interrupted 
which will cause magnet 15 to release lever 9 
when contact 44 will move away from con 
tacts 43 and 45 relieving the short circuit 
around resistance 8 to allow the exciter volt 
age to decrease, but at the same time the 
short, circuit around resistance 40 will be 
broken which will decrease the current in 
coil 27 by cutting resistance 40 in its circuit 
so that by the time the voltage of mains A 
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and Bresponds to the decreasein the exciter 
yoltage, the magnet 26 will already be moy 
ing in the direction to separate contacts 20 
and 21, thereby preventing any lag in the 
movement of contact 20 to respond to changes in the voltage of mains A and B. 
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The coil 28 opposes the operation of the 
coil 27 to compensate for changes of load on 
mains A and B as described with reference. 
to Fig. 1. 
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The regulator herein described operates 
without attention to control the electric con 
dition of the circuit to which it is connected, 
and is extremely effective in preventing the 
exciter voltage from varying beyond the 
value necessary to maintain in the armature 
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circuit of the generator the electric condition 
for which the regulator is adjusted. 

It will be understood that I have illus 
trated my invention diagrammatically, and 
in practice other modifications than those 
shown will be possible while still retaining 
the salient points of the invention. 
What is claimed is:- ' ' . 
1. An electrical regulator comprising an 

actuating magnet, main and auxiliary wind 
ings therefor, the auxiliary winding being 
disconnected from a source of energy, an 
means for opening and closing a short cir 
cuit including the auxiliary winding. 2. An electrical regulator comprising an 
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actuating magnet, main and auxiliary wind- - 
ings therefor arranged to act in opposition, the auxiliary winding being disconnected lso 
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from a source of energy, and means for opening and closing a short circuit includ 
ing the auxiliary winding. 

3. An electrical regulator comprising co 
operating contact members, an actuating 
magnet therefor, main and auxiliary wind 
ings for the magnet, the auxiliary winding 
being disconnected from a source of energy, 
and means controlled by the contact mem 
bers and in turn opening and closing a short 
'circuit including the auxiliary winding. 

4. An electrical regulator comprising co 
operating contact members, an actuating 
magnet therefor, a main and an opposing 
auxiliary winding for the magnet, the auxil 
iary winding being disconnected from a 
source of energy, and means controlled by 
the contact members and in turn opening 
and closing a short circuit including the aux 
iliary winding. 

5. In an electrical regulator, the combina 
tion with a regulating resistance, coöperat 
ing contact members, an actuating magnet 
for the contact members, and main and aux iliary windings for the magnet, of a relay 
controlled by the contact members and com. 
prising an intermediate and two outer con 
tact members, the regulating resistance be 
ing short circuited when the intermediate 
contact member engages one of the outer 
contact members, and the auxiliary winding 
being short circuited when it engages the 
other outer contact member. . . 
In testimony that I claim the foregoing as 

my own, I have hereto affixed my signature 
in the presence of two witnesses. 

w FORREST E. RICKETTS. 
Witnesses: 

JoHN T. FARDY, 
STEPHEN D. BROADBENT. 
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