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To all whom it may concern’
Be it kiown that I, Wittiax A. Tug-

BAYNE, a citizen of the United States, and.

a. resident of Lancaster, in the courty. of
Lrie, State of New York, have invented, cer-
tain new and useful Tmprovements in FElec-
trical Regulating "Apparatus, of which the
following is a specifieation. o
My invention relates to electrical regu-
lating apparatus and I have shown one ar-
rangement of my improvements especially

adapted to a system in which the voltage

o a work circuit is regulated and the work
cirenit is supplied from a soirce 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 eirenit may
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be automaticslly regulated in snch a manner
that the pegulation is extremely fine and
that the Toss of energy in the regulating ap-
paratus is reduéed to a minimum.

~In svstems in which carbon piles have
been used it is customary to provide an

25 clectromagnet neir the pile. for’ operating ;
the same, which magnet is opposed by the |

action of « spring or some similar means.
In such systews. regardless of the value of
the two oppising forces, the only force

available’ for vaiying the pressure of tlie
carbon’ pile ig "the unbalanced component
redominating either in the spring or mag--

netoand. with a shight voltage varidtion this
component of foree is verv small in com-

parison with the two forces aeting upon the

pile. “This causes the regulation to be poor
and an- excessive wmoint of eneigy to be
used in-the regulating apparatus. . Also. in
previois arrangements of this kind, ag the
magnet windings are contintonsly in cip-
cuit, they-become considerahly heated and

the resiilting increase in temperature in the ;
stance and . iu-

windings alters their ve
Jurionsiy-affects the réeuliition. If the nag-

net windings ave’in “closé proximity to fhe '
Blocks of ‘the carbon’pile, as is cnstomary. -
the heat iy also afféct these . detrimen- :

tally. Alsa as parts of the’ regulating ap-
paratus e novinally i a condition ‘of equi-

Ithrium, vibrations are apt to also inju- |

riously atleet tlie regulation, patticular]y
with conditions of high battery voltage and
low lanip load. Tf g dash-pot is used to

climinate thede disturbances due to vibras
tion the disadvantage arises {hat (he density .

\

Lot the liguid 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
50 that the mngnet need. not. be. energized
except when the system is undergoing regu-
Intion, Furthermore, I provide an electro-
magnetwhich is not dirvectly subject to vari-
ations in the work circuit voltage but which
iz made to operate responsive thereto by
treans of an auxiliary electro-responsive (le-
viee which throws such magnet into opera-
tion when it is desired to operate it re-
sponsively ‘to variations in voltage on the
work circuit. o ..

My invention further includes automatic
means for operating the locking device and
reans for damping the action of the op-
erating. mechanism so that it will work
smoolhly and efficiently. o

Various other objects. fealures and al:
vautages will more clearly appear. from the
detailed description given lelow taken in
cennection with the accompanying, drawing
which forms a part of this specification .and

hodying oné form of my
provements. , _ :
l\In the drawing, 1 represents a main gen-
erator feeding the civcuit o; 2. Connected
across the cireuif 2, 2 is'a storpge hattery, 3
which is designed to be charged from the
 generator |oand to feed the circuit 2, 2
wheil the generator 1 is not in operation.
4 4 indicateés a work or consumption eir-
cuit which may include lamps, or other
translating devices apnd which is fed. or SUP-
plied by the generator-1 or battery 3 thvough
the civeuit 2,2, The battery 3.and generator

invention and im-

! electromotive foree, since, when the gene-
' ator is operating and the battery is chare-
ing therefrom the voltage applied to the cir-
enit 2.2 is somewhat greater than when the
generator is incpeyative and the battery 3
. 18 supplying said cirenit. . i

I order to madintain the voltage acrows
the main eireuit 4, 4 substantially congtant

B and the work eirenit- 4. 4 a variable yesisi-
wnee G Fort this' variable . vesistanee |
preferably nse a pile of eawrbon blocks e

v

which shows diagrammatically a system el

1 taken together form a source of variable,.

60.

65

75

80

85

90

45

100

105

T place in the ¢irenit 2. between the battery

110




10

16

20

25

30

35

40

45

2 087

shown, the resistance of which is varied by
variations in pressure exerted thereupen by
a lever 6 pivoted at the point 7. The lever
G carries a pivoted mem{))er- 8 for engaging
with one end of the pile of carbon blocks.
The Tever 6 is controlled by means of a coil
in the form of a solenoid.9 which operates
upon w core 10. pivotally comnected to the
lever 6 at 11, The. core 10 is pivoted at jts
other end to a link 12 which in turn is
pivotally mennted to tite framework at 13.
When the solenoid 9-is energized this tends
to attract the core 10 moving it to- the Teft.
to cause the lever or'arm 6 to compress-the
pile of carbon blocks 4. Fhe action of the
solenoid 9 is.opposed by a spring 14. which
may be adjusted by menns of serew 15 and
nuts 16 situated ow frome piece 17,
Connected' directly across: the work cir-
cuit 4, 4 i¥ 4 .coil ‘'of an electromagnet 18.
This coil is thus made responsiveto varia-
tions in the voltage of the consumption or
work circuit 4. The electromagnet is ar-
rdnged to operate upon a core 19 which op-

.orates a switch member 20. The pull of the
" electromagnet 18 is normall

balaneed by
nieans of a weight 21 secured to the switch
nmiember 20 on the opposite side of its ful-
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
golenoid 9 is connected In ciremit across the
main line. This circuit may be traced as
follows: conductor 24 conxiecting 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 carben blocks
b so that the resistance in the cireuit 2 be-
tweerl 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

~value.

50 .
- ating mise'h'ani_"s;i‘n s dampened by means of
.o pawl and ratchet airangement at its lower
end.:

pE
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The action of :the Jever. 6 and its cobper-

‘At its Tower end the lever 6 carries a -

toothed _fs;gg‘%ﬁxeini.a‘ 29 -which- engages” with a

_pinion: 30 fixedly ted to:n ratchet wheel
" 3L -The teeth ' chet” Wwheél 81 are
engaged rrying 4 weighted

}Jéndu‘lum»‘?aa, AE u"-'ll';iﬂl s ‘exerted on the
ever 6 the ratchet:wheel 81 is miade to re-

volve but its speed is képt down because

of the pawl and pendulum 32, 33. During
this action the pawl 32 and pendulum 33
are held in a p

183

length of the pendulum nand the weight
thereon. In order to lock the lever 6 and
-its appurtenant mechanism against opers-
tion 1t is only necessary therefore to lock
the ratchet wheel 31 against revolution.
To do this I pivotally mount the pawl upon
a member 84 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
3l to Jock the same against movement.
Thus normally, the lever 6 and its appur-
"{enant mechanism' are locked against moxe-
ment.

attruct its armature or member 34 8o that
the pawl 82 will be retracted to a position
such that when taken in connection with
the ratchet wheel 81 it will act as an ordi-
nary esc&l})ement_and’ will dampen the ac-
tion of the lever 6 and consequently the

operation of the carbon pile of the resist- -

ance . When, therefore, the solenoid 9 'is.
energized {o comptess the carbon pile re-
sistance #, as above explained, the magnet
28 is energized at the same.time to. attract

its armature 84 and thus release the pawl .

-and ratchet mechanism 82, 81, so that the
- solenoid 9 can prgduce its preper effect ypon:
the lever 6 and variable vesistahce. 5. When
the voltage on the work cireuit 4,4 las been
brought back. substantially to its oiiginal
or normal value the switch member 2
turns to its original or-rniormal position:
opening the circuit bétween th
‘ber 20 and contaet termipal!

the solenoid 9 and coil. of
come. defnergized. Thé:desnergizition .of
the magnet 28 again puts into gperation the
mechanism for locking the ratchet wheel
 so that the operating mechanism. is-sga
locked in order to maintain the variahle
resistance. in the condition ‘required unti
further regulation thercof is necessa
When the voltage on the work circui g
- above the .predetermined. normal valug:the
solenoid -or. electromagnet 18 attracts. ‘the
core so that the switch member 20 contacts
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In order to release or umlock this. -
niechanism the magnet 28 is energized to.-
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with contact termiinal 88. This .conngetion

| throws the magnet 28 .into circuit without
The circuit -

encrgizing the solenoid 9.
-which thus energizes the magnet 28 may
‘be traced ‘as follows: donductor 24, switcl
member 20, contact terminal 38, resistance .
A9, conductor 27, magnet 28 and conductor
29. The resistarice 39 is added as o 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 atlract its arma-
ture 34 so that the locking mechanism is

({)Qsitiqn so. that, the apparatus
acts as an ordinary escapement, the opera-
tion of which may be variéd by varying the |
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again released. Now, however, the solenoid -

9 is not energized and the spring 14 acts

130
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upon the lever 6 und its appurtenant mecha-
nism to withdraw the pressure upon the car-
bon pile resistance 5 so that the resistance

thereof -is increased in order-to increase the |
drop in voltage between the source and |

work cireuit 4, 4, so that the voltage thereof
15 brought back to substantially 1ts normal
value. When this norinal value of voltage
is again reached the switeh member 20 re-

10 turns to its intermiediate position again. be-

tween the contacts 23 and 38; thus opening
the cirenit throngh the windings of the mag-
net 28, so that the locking means is again
thrown into operation to maintain the vari-

15 ous parts of the system and apparatus in

that position and arangement wntil the sys-
tem shall again need regulation. -

From the above it will be evident that T
have provided. a system and fuprovements

- 20 n regulating apparatus therefor which ren-

der the same economical and efficient in
aperation and eonstruction and more effect-
ive for the purposes described. The various
disadvantages of prior systems above point-

25 ¢d out are substantially eliminated and a

30 ments as applied to one specific form of .

regulating apparatus produced which has

- tuany new and useful features.and improve-

ments.

Although T have shown my improve-
system and in one particular forn) of appa-
ratus it will be evident that there are many
other forms and many arrangements of cir-
cuits and apparatus fo which my invention

36 and improvements may be applied. I do

not, therefore, desire to be limited to the
exact details shown and described but

Having fully and clearly explained my:

invention what I elaim. as new and degire

40 to gecure by Letters Patent is:

1. In an electrieal system of distribution,
a source of variable ‘electromotive force, a
work circuit fed thereby, a carbon pile re-
sistance connected between the source and

5 work eircuit to maintain the voltage applied
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to the work cireuit substaifiallv constant.
means. for controlling the operation of. said
resistance . to maintain.the work eircuit volt-

age substantially constant, and’ means. for {
50. locking said controlling means against ac- |

“tion while the work circnit voltage is sub-
stantially “constant. S e

2. In an electrical system of distiibution,
a source of  electromotive force and work
civeutt.connected to be fed thereby, a earbon
Jile vesistance In series with the work cir-
cuit 'to regulate the voltage applied thereto.
meatis” for operating said 'pile. an electro-
responsive device for controlling said means
to requlate the voltage at the work eirenit,

wid- apparatus for locking said operating

means aeninst operation responsive o va-
vintions in the electrical condition of the
svstent,

3. Inoan electrieal system of distrilnrtion,

g

’

& source of variable electronmwtive force.
W consumption  circuit supplied thereby,
means for regulating the voltage applied to
the: consumption cirveuit, a coil for control-
ling said means, means for controlling the
action of said coil responsive to voltage va-
riations of the consumption cireuit aud ap-
paratos for Jocking said first mentioned
weans against operation when said second
mentioned means is not in operation.

4o Dnoan electrieal system of distribution.
tseuree of electromotive force, and work
cirenit supplied thereby, a carbon pile re-
sistance In series with the work cirenit. Le-
tween the source and work cirenit, mean
for vegulating =aid resistance to maintain
the voltage upon the work civeuit substan-
tially constant. vesponsive to variations. in
the work circuit voltage. means for lTocking
said regulating means against action while
the work. cirenit voltage remuins substan-
tially coustant, and a device for releasing
sald locking means when the
voltage varies substantially

from said con-
stant value. '

5. In an electrieal system of distribution,’

a source of variable electromotive foree, a

work cireult -
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consumption  cireuit supplied thereby, a -

carbon pile in series with the consumption
cireuit regulating the voltage applied to

the consumption circuit, an electrorespon--
-sive deviee for controlling

said pile respon-
sive to voltage variations of the consump-
tion cireuit, means for automatirally lock-
ing raid. device against operation and ap-
paratus for releasing said focking means
when said electroresponsive devide is in
operation. 2

6. In an clectrical system of distribution,

& source of variable electromotive foree. a

censumption cirenit supplied thereby, means.

for regulating the voltage applied to'the
constmption: cirenit, g magnet for eontrol-

ling said means, means for locking said first:

raentioned means against operation. and a
magnet for releasing said locking “means

95
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when the operation. of said first  mentioned. -

magnet is about to take place. - .-
«. In an electrieal systenn of distribition;
a soirce: of variable electromotive force,.

115

consimption cireuit snpplied thereby: a ear:

bon pile for regulating the voltage applied

to the consumption cirenit,
controlling said pile, means
pile against operation.

‘& magnet. for

a magnet for releas-

for locking said

120

g said locking means when said first quens

tioned
sponsive device for controlling 1he action of
said nagnets, S o

8. In an electyieal svstem of distvibntion.
A source of variahle electromotive foree, s
eonsomnption cirenit supphied therehy. nieans
for regnlating the \'()H:-'l;‘:(',:zpp].iorl‘to the

Cconsnmiption eirenit. a magnet for econtrol.

liner saicl meuns, means for Toeking said first

means regulates, and an electrores

125
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menticned weans agaiost operation, a niag-
net for releasing said locking means when
the netnation of said first mentioned means
ix about to take-place and an electrorespon-
sve device for controlling the action of said
maguets responsive to voltage variation on
the constmuption civenit.

9. In an clectrical system of distribntion,

a sonree of electroinotive force, a work eir-

cuit in operative relation thereto. a variable
resistanee connected iu series with the work
cirenit to regulaie the voltage applied there-
to. 1 coil and apparatus for controlliug the
action of =aid variable resistance, a device
tor locking said apparatus against action,

an electromagnet for releasing said ap-

paratus upon the encrgization of said first
mentioned coil and a coil tor controlling the
action of said magret responsive to voltage
fluctuations on the work clreuit. ,
(0. Tn an electrieal system of distribution,
a source of variable-electromotive force, a
consumption civeuit supplied theveby, a car-

bon pile for regulating the voltage applied

to the consumption cireiit. and in series
therewith, electroresponsivé apparatus- for
controlling said pile. and automatie means
tor locking said first mentioned means

aguainst operation. including a device for:

dmuping the action of said appavatus.

11. Tn an electrical system of distribution,
a sonree of variable electromative force. -a
consuniption civeuit supplied thereby. means
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 daniping the

action of the regulating means. and a coil

for releasing said locking means upon the
operation of said electroresponsive deviee. '

12. Tu an eleetrieal system of distribution,
a souree of variable electromotive force, a
consumption cireuit supplied thereby, means
for vegulating the voltage applied to the
consumption  eiveuit, an  electroresponsive
device for controlling said means, means for
Jocking said first mentiened wmeans against
operation. and w coil for controlling said
Tocking mweans upon the operation of said
(",I(‘(“t']"(_)l'{“\fl)()I]gi Ve (]P\‘-ilf(‘. |

12. In an electrical system of distribution.
a sonree of variable electromotive foree. a
consumption eirenit supplied thereby. a car-
bon pile resistance for regnlating the voltage
applied to the consumption cireuit. an elee-
trorespensive device for controlling the ae-
tion of said pile. means for controlling the
action of =aid device vesponsive to voltage
variations of the consumption circnit and
apparatus fov Jocking said pile ngninst oper-
ation. when gaid eonirolling means’iz not in
operation. :

4. In au electrical
w source of variable electromotive force, 2

sveter) of distribution. |

987,103

consumption cireuit gupplied thereby. a ear-
bon pile resistance for regulating the voltage
applied to the consumption cirenil, a coll
and apparatus fov controlling said carbon
pile, means for locking sald. apparatus
“against operation, and an electroresponsive
device for releasing said locking: méans upon
the actuntion of said appuaratus.

15. Tt an electrical system of distribution,
a gonree of variable electromotive force, a
consumplion cireuit supplied thereby. w car-
bon pile vesistance for regulating the voltage
applied to the consumption ecircuit, a mag-
net and apparatus for controlling =aid car-
bon pile, weans for Jocking said apparatus
against operation, a magnet for releasing
said locking means upon the energization
of said first mentioned magnet and an elec-
trovesponsive device for controlling the ae-
tien of =aid magnet vesponsive to voltage
variations on the consumption cirenit,

16. In an electrical svstem of distribution,
a source of variable electromotive force. a
constmption cireuit supplied thereby, a car-
bon pile resistance for regulating the voltage
applied to the consumption eircuif, means
for controlling the action of said carbon pile
resistance, apparatus 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 combination, 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,
wechanism for operating said variable re-
sistance, 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 Jocking means and a switch mechanism -

for causing said last mentioned magnet to
be energized whenever said first mentioned
magnet 1s energized.

91. Tn' 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 c¢ rolling mechanism
and means for causing said escapement
mechanism to lock said controlling mecha-
nism against operation, responsive to varia-
tions m the operation of said controlling
mechanism. ,

22. A carbon pile resistance, a movable
controlling member therefor, a lock for said
member 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
clectrical 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 Jock 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-

|

O

responsive: device contralling the action of
said second coil.

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
coll 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
moyable controlling member therefor, a coil
and a tension device operatively related to
said member to cause the same fo 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 member 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:

Raymonp HumMmer,
W. H. ParTENDEN,
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