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To all whom it may concern.' 
l3e it kiown that I, WILLIAM. A. TUR 

RAYNE, a citizen of the United States, and 
a resident of Lancaster, in the county, of 
Erie, State of New York, have invented cer 
tail new and useful improvements in Elec 
trical IRegulating Apparatus, of which the 
following is a specification, ' 

Mly invention relates to electrical regul 
lating apparatus and I have slown one ar'- 
1'angement of my improvements, especially 
adapted to a system in which the voltage 
(in a work circuit is regulated and the Work 
circuit is supplied from a source of variable 
electromotive force. " . 

One object of my invention is to provide a 
system ind arrangement by which the volt 
age applied to the consumption circuit may 
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be automatically regulated in such a manner 
that the regulation is extremely fine and 
that the loss of energy in the regulating ap 
parat is is reduced to a mininnum. 

. In systems in which carbon piles have 
been used it is customary to provide all 
electromagnet lear the pile, for operating 
the same, which lanagnet is opposed by the 
action of at spring or some similar means, 
In such systems. regardless of the value of 
the two opposing forces, the only force 
available for vi 

redominating either in the spring or nag 
net, and with a slight voltage variation this 
component of force is very small in con 
paris?on with the two forces acting upon the 
pile. This causes the regulation to be poor 
and an excessive anoint of energy to be 
used in the regulating apparatus. Als), in 
'evioi is arrangements of this kind, as the 

magnet windlings are continuously in cir 
cit, they become considerally heated and 
the resilting increase in temperature in the 
\\ildings alters their l'esistance and in 
it iliously affects the regulation. If the mag 
net windlings are in close proximity to the 
locks of the carbon pile, as is customary. 

the heat nay also aftect these detrimen 
tally. Also is parts of the regulating ap 
paratus are it ritually in a condition of equi 
librium, vibrations are apt to also inju 
riously aftect the regulation, particularly 
with 'onditions of high battery voltage and 
low lan) load. If a clash-pot is used to 
(litiate these clist urbates tie to vira. 
tion the disadvantage arises that the lensity 

aying the presstire of the 
carbon pile is the unbalanced component 

of the liquid varies considerably with tem perature changes. , 
Various objects of my invention are to 

provide improvements which will obviate 
these and other disadvantages and in so 
doing I provide a means for locking the 
apparatus which operates the carbon pile 
so that the magnet need not be energized 
except when the system is undergoing regul 
lation, Furthermore, I provide an electro 
magnet which is not directly subject to vari 
ations in the work circuit voltage but which 
is made to operate responsive theretor by 
linealns of an auxiliary electro-responsive le 
Vice which throw's such magnet into opera 
tion when it is desired to operate it re 
sponsively to variations in voltage on the 
work circuit. . . . . . . 

Afy invention further, includes automatic 
means for operating the locking device anu 
means for damping the action of the op 
erating mechanism so that it will work 
smoothly and efficiently. . . . . . 
Various other objects, features and al 

Vantages will more clearly appeal', from the 
(letailed description given below taken in 
('(nnection with the accompanying, drawing 
which forms a part of this specification and 
bodying one form of, my 
povements. - 

the drawing, 1 represents a main geu 
erator feeding the circuit 2; 2. Connected 
across the circuit. 2, 2 is a storage battery. 3 
which is designed to be chargel from the 
generator 1 and to feed the circuit 2. 2 
when the generator 1 is not in operation. 

it. 4 indicates a work or consumption cir 
cuit which may include lanps, or other 
translating devices and which is fed or sup 
plied by the generator i or battery 3 through 
the circuit 2.2. The battery 3 and generator 

invention and in 

electromotive force, since, when the gener 
ator is operating and the battery is charg 

cuit 2.2 is somewhat greater than when the 
generator is inoperative and the battery 3 
is stipplying said circuit. ... 

In order to maintain the voltage across 
the main circuit 4, 4 substantially constant 

' T place in the circuit 2. between the battery 
3 and the work circuit. 4, 4 a variable j'esist 

; : Ince. 5. 
referally use a pilo of 'illo llocks its 

which shows diagrammatically a system eun 

1 taken togetherform a source of variable. 

ing there from the voltage applied to the cir 

For this varialle resistance 
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value. . . . . 
The action of the lever, 6 and its coöper ating mechanisia is dampened by means of 

a pavl and ratehet arrangement at its lower 
end. At its lower end the lever 6 carries a 
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shown, the 1'esistance of which is varied by 
variations in pressure exerted thereupon by 
a lever, 6 pivoted at the point . The lever 
(3 carries a pivoted NE 8 for cngaging 
with one end of the pile of carbon blocks. 
The lever 6 is controlled by means of a coil 
in the form of a solenoid .9 which operates 
pon a core 1() pivotally connected to the 

lever 6 at 11. The core 10 is Rise at its 
other end to a link 12 which in turn is 
pivotally not inted to tite framework at 13. 
When the solenoid 9 is energized this tends 
to attract the core 10 moving it to the left. 
to cause the leyer 'or' arm 6 to compress the 
pile of carbon blocks ... The action of the 
solenoid 9 is opposed by a spring 14 which 
lay be adjusted by means of screw 1.5 and 

its 16 situated in frnine piece 17. . 
Connected directly across the work cir 

cuit 4, 4 is a coil of an electromagnet 18. 
This coil is thus made responsive to varia 
tions in the voltage of the consumption or 
work circuit 4. The electromagnet is ar 
ranged to operate upon a core 19 which E. 
erates a switch member 20. The pull of the 

balanced by 
means of a weight 21 secured to the switch 
member 20 on the opposite side of its full 
crum 22 from that on which a core 19 is 
situated. When the voltage on the work cir 
cuit drops the pull on the electromagnet 18 
is decreased, thus allowing the switch 20 
to contact with the terminal 23, so that the 
solenoid 9 is connected in circuit across the 
main line. This circuit may be traced as 
follows: conductor 24 connecting with the 
switch member or arm 20 at point, 25, con 
tact terminal 23, conductor 26, solenoid 9, 
conductor 27, magnet coil 28 and conductor 
29. This current passing through the so 
lenoid 9 energizes the same so that it ex 
erts a pull upon the core 10 to cause the 
lever 6 to compress the pile of carbon blocks 
5 so that the resistance in the circuit 2 be 
tween the source and work circuit is de 
creased, thus allowing the voltage at the 
work circuit to be increased and brought 
back substantially to its original or normal 

ed segment 29, which engages with a 
wheel 31, are engaged to vi-32sarrying a weighted 

Eli, is E. is exerted on the ever, 6 the ratchet wheel31 is made to re volve but its speed is kept down because 
of the pawl and pendulum 32, 33. During 
this action the pawl 32 and pendulum 33 
are held in a position so that the apparatus 
acts as an ordinary escapement, the opera 

further regulation thereof 

ratchef wheel 
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length of the pendulum and the weight 
thereon. In order to lock the lever 6 and its appurtenant mechanism against opera 
tion it is only necessary therefore to lock 
the ratchet wheel 31 against revolution. 
To do this I pivotally mount the pawl upon 
a member 34 which in turn is pivotally 
mounted to the main frame at 35. A spring 
36 acts upon an arm 37 which is fixedly se 
cured to the member 34 and which normally 
tends to force the pawl 32 in thorough en 
gagement with the teeth of the ratchet wheel 
31 to lock the same against movement. 
Thus normally, the lever 6 and its appur 
tenant mechanism are locked against move 
ment. 

the pawl 32 will be retracted to a position 
such that when taken in connection with 
the ratchet wheel 31 it will act as an ordi 
nary Estad will dampen the ac tion of the level 6 and consequently the 
operation of the carbon pile of the resist 
athce 5. 
energized to compress the carbon pile re 
sistance i5, as above explained, the magnet 
28 is energized at the same time to attract 
its armature 34 and thus release the pawl. 

- and ratchet mechanism 32, 31, so that the solenoid 9 can preduce its proper effect upon 
the lever 6 and variable resistance 5. When 
the voltage on the work circuit. A4 has been brought back substantially to its original 
or normal value the switch member 20 re 
turns to its original or normal position,th 
opening the circuit between the swit 
ber 20 and contact termiid-23 so 
the solenoid 9 and coil. o. 
come de&nergized. The ide3n Alva - 
the magnet28 again puts into operationth 
mechanism for locking the latchet wheel3 
so that the operating mechanisa is agai 
locked in order to maintain the variahl 
resistance in the condition required unti 

is necessa 
When the voltage on the work circui 
above the predetermined normal value the 
solenoid or electromagnet. 18 attracts, the 
core so that the switch member 20 contacts 

When, therefore, the solenoid 9 is. 
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attract its armature or member 34 so that 
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15. 
with contact terminal 38. This connection 
throws the magnet 28 into circuit without 
energizing the solenoid 9. 
which thus energizes the magnet 28 may 
be traced as follows: conductor 24, switch 
member 20, contact terminal 38, resistance. 
39, conductor 27, magnet 28 and conductor 
29. The resistance 39 is added as a substi 
tute for the solenoid 9 so that the current in 
magnet 28 will be substantially the same as 
before. This energization of the windings 
of magnet. 28 causes it to attract its arm 
tute 34 so that the locking mechanism is 
again released. Now, however, the Solenoid 

The circuit '. 
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lupon the leyer (3 and its appurtenant mecha 
hism to withdraw the pressure upon the car 
bon pile resistance 5 so that the resistance 
thereof is inereased in order to increase the 
drop in voltage between the source and 
work circuit 4.4, so that the voltage thereof 
is brought back to substantially its normal 
value. When this normal value of voltage 
is again reached the switch member 20 re 
turns to its intermediate position again, be 
tween the contacts 23 and 3S, thus opening 
the circuit through the windings of the mag 
net 28, so that the locking means is again 
thrown into operation to maintain the vari 
ous parts of the system and apparatus in 
that position and arangement until the sys 
ten shall again need regulation. 
From the above it will be evident that I have provided a system and improvements 

in regulating apparatus therefor which ren 
cler the same economical aid efficient in 
operation and construction and more effect 
ive for the purposes described. The various 
disadvantages of prior systems above point 
ed out are substantially eliminated and a 
I'egulating apparatus produced which has 
Filany new 
linelnts. 
Although I have shown my improve 

Intents as applied to one specific form of 
system and in one particular form of appa 
ratus it will be evident that there are many 
other forms and many arrangements of cir 
cuits and apparatus to which my invention 
and improvements lnay be applied. I do 
not, therefore, desire to be limited to the 
exact details shown and described but 

and useful features, and improve 

Having fully and clearly explained my 
invention what I claim as new and desire 
to secure by Letter's Patent is: 

1. In an electrical system of distribution, 
a source of variable electromotive force, a 
work circuit fed thereby, a carbon pile re 
sistance connected between the source and 
work circuit to maintain the voltage applied 
to the work circuit substaintially constant. 
lileans for controlling the operation of said 
resistance to maintain the work circuit volt 
age substantially constant, and means for 
lockiing said controlling means against ac 
tion while the work circuit voltage is sub 
stantially constant. . . . . . . 

2. In an electl'ical system of distribution. 
a source of electromotive force and work 
circuit connected to be fed thereby, a earlbon 
pile resistance in series with the work cir 
cuit to regulate the voltage applied thereto. 
means for operating said pile, an electro 
l'esponsive device for controlling said means 
to regulate the voltage at the work circuit. 
it ind apparatus for locking said operating 
leans against operation responsive to va 
ri:tions in the electrical condition of the 
system. 

3. In all electrical system of distribution. 

3 
w 

a source of variable electronotive force. 
a consumption circuit supplied thereby, 
means for regulating the voltage applied to 
the consumption circuit, a coil for control 
ling said means, nearls for controlling the 
action of said coil responsive to voltage val 
riations of the consumption circuit and ap 
|al'at is for locking sail first inentioned 
calls against operation when said second 

In entioi) eclineals is not in operation. 
4. In an electrical system of distrilitio), 

a scii'i'e of electromotive force. and work 
circuit supplied thereby, a carbon pile re 
sista lice in series with the work circuit le. 
tween the source and work circuit, means: 
for regulating said resistance to maintain 
the Voltage upon the work circuit substan 
tially constant l'esponsive to variations in 
the work circuit voltage, means for locking 
said 'egulating means against action while 
the work cirenit voltage remains substan 
tially constant, a nil a device for releasing 
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said locking means when the work circuit. 
voltage varies substantially from said con 
stant value. 

5. In an electrical system of distribution, 
a source of variable electromotive force, a 

90 

consumption, circuit supplied thereby, a 
carbon pile in series with the consumption 
circuit regulating the voltage applied to 
the consumption circuit, an electrorespon 
sive device for controlling said pile respon 
sive to voltage variations of the constimp 
tion circuit, means for automatically lock ing said device against operation and ap 
paratus for 'eleasing said locking means 
when said electroresponsive device is in 
operation. . . . . " 

6. In an electrical system of distribution. 
I05 a source of variable electromotive force, a consumption circuit supplied thereby, means, 

for regulating the voltage applied to the 
consulation circuit, a magnet for control 
ling said Deans, means for locking said first 
linentioned means against operation, and a 
magnet for releasing said locking means 

95 
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110 
when the operation of said first mentione. magnet is about to take place. 

. In an electrical system of distribution, .. 
a s (ill'ce of variable electromotive force, a 
consilliption circuit supplied thereby, a car. 

15 

bon pile for regulating the voltage applied 
to the constiinption circuit, a magnet for 
controlling said pile, means for locking said 
pile against operation, a magnet for releas 120 
ing said locking means when said first luen 
tioned means regulates, and an electrore. 
sponsive device for controlling the action of 
said ibagnets. . 

S. In an electrical system of distribition. 
a source of varia il electromotive foree, a 
constition circuit supplied thereby. neas 
for legillating the voltage applied to the 
colistinption circuit, a magnet for control 
lin' sail Jeans, means for locking said first 
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in entitled unea is agail)st operation, a mag 
let for releasing sail locking means when 
the actuation of said first mentioned means 
is allout to take i 
magnets responsive to voltage variation Oll 
the consumption circuit. 

9. It an electrical system of distribution, 
a sorce of electrol notive force. a Work cir 
cit in operative 'elation thereto. a variable 
resist: ' 'onected in stries with the Work 
circuit to regulate the voltage applied there 
to, a coil and apartus for controliig the 
action (if said virialile resistance, a device 
for locking said apparatus against action, 
al) electrouagnet for releasing said ap 
parat is upon the enelgization of said first 
entionel coil and a coil for controlling the 

action of sail magnet responsive to voltage 
flictations on the work circuit. 

l(). In an electrical system of distribution. 
a source of variable electromotive force, a 
consumption circuit supplied thereby, a cal 
bon pile for regulating the voltage applied 
to the consumption circuit. and in series 
there with, electroresponsive apparatus for 
controlling said pile, and automatic means 
for locking said first mentioned means 
against operation, including a device for 
damping the action of said apparatus. 

11. In an electrical system of distribution, 
a solice of \aliable electromotive force, a 
consumption circuit supplied the elby, uncans 
for regulating the voltage applied to the 
consumption circuit, an electroresponsive 
device for controlling said means, means for 
locking said first mentioned means against 
operation, including means for damping the 
action of the legulating meals. ald a coil 
for releasing said locking means upon the 
operation of said electroresponsive device. 

12. In an electrical system of distribution, 
a source of variable electronotive force, a 
consumption circuit supplied thereby, means 
for regulating the voltage applied to the 
consumption circuit. an electroresponsive 
cle \ice for controlling said means, means for 
locking said first mentioned meals against 
operatio, all a coil for controlling said 
locking jeans upon the operation of said 
electro responsive device. 

3. In an electrical system (if distribution. 
a sorce of \aliable electromotive force, a 
coils inption circuit supplied thereby, a car 
lon pile resistance for regulating the voltage 
applied to the consumption circuit. an aler 
tro respensive device for controlling the ac 
tion of said pile, means for controlling the 
action if said levice responsive to voltage 
variatio is of the consumption circuit and 
apparat is for locking said pile against (per 
a tir), when said controlling Treas is not in 
operation. 

: 

lace in an electrorespon 
sive device for controlling the action of said 

In all electrical systein) of distribution. 
a source of variable electronotive force, a 
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consumption circuit supplied thereby, a car 
bonpile resistance for regulating the voltage 
applied to the consumption circuit, a coil 
and apparatus for coltrolling said carbon 
pile, leans for locking said apparatus 
against operation. and an electroresponsive 
(ley ice for releasing said locking, neans upon 
the actuation of said apparatus. 

15. Il) an electrical system of distribution, 
a source of varialole electromotive force, a 
consumption circuit supplied thereby. a car'- 
bol pile resistance for regulating the Voltage 
applieci to the consumption circuit, a mag 
net and apparatus for controlling said car 
bon pile, lueals fol locking Said appa'atus 
against operation, a lagnet fol' releasing 
said locking means upon the energization 
of said first mentioned maglet and an elec 
troresponsive device for controlling the ac 
tion of sail magnet responsive to voltage 
variations on the consumption ("irc" it. 

16. In an electrical system of listribution, 
a source of valriable electronotive force. a 
consumption circuit supplied thereby, a car 
bon pile resistance for regulating the voltage 
applied to the consumption circuit, uneans 
for controlling the action of said carbon pile 
resistance, appal'atus for damping the action 
of Said controlling means and for locking 
said controlling means against operation 
when not affected by electrical fluctuations 
of the svstem. 

17. In combination, a variable resistance, 
apparatus for controlling the operation of 
the same, a coil for controlling the action 
of said, apparatus, means for locking said 
apparatus against operation, and an electro 
responsive device for controlling both said 
coil and said locking means. 

18. In conubination, a carbon pile resist 
ance, a lever for compressing the same, a 
solenoid for causing the actuation of said 
lever, means for automatically locking said 
lever against movement and means for auto 
matically unlocking or releasing said lock 
ing means. 

19. In combination, a variable resistance, 
a movable arm for operating the same, a 
solenoid for causing the actuation of said 
arm, means for locking said arm against 
movement, and an electroresponsive device 
for controlling said locking means. 

20. In combination, a variable resistance, 
nechanism for operating said variable re 
sistallce, a magnet for actuating said mecha 
nism, means for opposing the action of said 
magnet, means for locking said mechanism 
against operation, a magnet for controlling 
said locking means and a switch mechanism 
for causing said last mentioned magnet to 
be emergized whenever said first mentioned 
magnet is energized. 

21. In combination, a resistance, mecha 
nism for controlling the operation of the 
Same, an escapement mechanism for damp 
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ing the action of said co 
and means for causing said escapelanent 
mechanism to lock said controlling mecha 
nism against operation, responsive to varia 
tions in the operation of said controlling 
mechanism. 

22. A carbon pile resistance, a movable 
controlling member therefor, a lock for said 
luember and three electroresponsive devices, 
one arranged to act upon said member to 
move the same, one acting upon the lock for 
said member, and the third controlling the 
current to the other two. 

23. A variable resistance, a movable con 
trolling member therefor, a lock for said 
member and three electroresponsive devices, 
the first when suitably energized serving to 
actuate said member, the second when ener 
gized serving to release the lock for said 
member, and the third responsive to definite 
electrical fluctuations and arranged to con 
trol the energization of the first and second 
of said devices. 

24. A carbon pile resistance, a movable 
controlling member therefor, a lock for said 
niember, two electroresponsive devices, a 
switch for controlling the operation of said 
devices, a coil for controlling the operation 
of said switch, the first device when ener 
gized serving to actuate said member and 
the second device when energized serving to 
release the lock for said member. 

25. The combination of a variable resist 
ance, a movable member controlling the 
same, a lock for said member, a coil oper 
atively related to said member to actuate 
the same, a coil and means for actuating 
and controlling said lock and an electro 

rolling mechanism 
said second coil. 
responsive device controlling the action of 

26. The combination of a variable resist 
ance comprising a pile of compressible re 
sistance blocks, a movable member control 
ling the same, means for locking said mem 
ber against operation, a coil operatively re 
lated to said member to control the same, a 
coil and means operatively related to Said 
locking means to control and actuate the 
same, and an electroresponsive device gov 
erning both coils. 

27. The combination of a variable resist 
ance embracing a pile of resistance blocks, a 
movable controlling member therefor, a coil 
and a tension device operatively related to 
said member to cause the same to operate, a 
lock for said member and means for govern 
ing the action of said lock and the circuit to said coil. 

28. The combination of a variable resist. 
ance, a movable controlling member there 
for, a coil and a tension device operatively 
related to said mennber to cause the same to 
operate, a lock for said member, and means including an electroresponsive device for 
governing the action of said lock and the 
circuit to said coil and arranged to unlock 
said member when the circuit to said coil is closed. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. 

WILLIAM A. TURBAYNE. 
Witnesses: 

RAYMOND HUMMELL, 
W. H. PATTENDEN. 
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