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THOMAS M. PUSEY, OF KENNETT SQUARE, PENNSYLVANIA.

ELECTRIC REGULATOR.

No. 897,147.

Specification of Letters Patent.

—

Patented Aug. 25, 1908.

Apyplication filed November 21, 1907, Serisl No. 403,179.

To all whom 2t may concern:
"Be it known that I, Triomas M. PUsEY, a
citizen of the United States, and a resident

of Kennett Square, in the county of Chester

and State of Pennsylvania, have invented a
new and Improved Electric Regulator, of

which the following is a full, clear, and

exact description.

My invention relates to electric regulators
of the kind used for automatically regulating
the voltage and amperage of currents em-
ploved for variocus commerclal purposes.

My invention further relates to certain
details of construction and the relative ar-
raneement of the various parts, whereby the
cfficiency of the apparatus is greatly in-
creased and the mechanism greatly simph-
fied. |

Reference 1s to be had to the accompany-
ing drawings forming a part of this specifica-
tion, in which similar characters ot reference
indicate corresponding parts m both the
V1ews. - _

Figure 1 is a diagrammatic view, parts
being in section, showing the regulator com-
plete, including the liquid resistance, the
solenoid and relay associated therewith, and
the various transformers, stationary re-
sistances, adjustable resistances, alternating
cenerator, exciter for the same, and various
electric connections; and Fig. 2 1s a section

“through the Hquid resistance and balanced
beam and solenoid for controlling the same,

this view showing how variations 1n one of
the currents control the flow of electricity to
connections leading to the field of the exciter.

A rocking beam is shown at 3 and 1s
mounted upon a pin’'4, and this beam 1s pro-
vided with a threaded stem 5 upon which 1s
mounted a revoluble weight 6. By turning
this weight the center of gravity of the beam
mayv be moved to the right or lett, so as to
cause the beam to normally occupy a prede-

termined posttion.

Mounted upon the beam 3 is a stem 7 from
which hangs a plunger 8 of a dash pot 9, the
purpose of the dash pot bemmg to prevent
undue and sudden movements of the beam.
A clevis 10 depends from the beam 3 and 1s
engaged by a hook 11, the latter supporting
an armature 12 having the form of a swing-
ing core, and encir¢ling this core 18 a solenoid
13. A containing vessel 14 is provided m-
ternally with a lining 15 of insulating ma-
terial. The vessel contains a quantity 16 of
oil heavier than water, such, for imnstance, as

f

|

1ty through the water.

oil of birch or oil of wintergreen. Above
this o1l 16 1s a volume of acidulated water
17, and resting upon this water is a quantity
18 of oil lichter then water, the oils 16 and
18 being insulating in character. Tubes 19

‘are mounted within the vessel 14, and serve
to promote a circulation of airin close prox-

imity to the liquids, for the purpose of keep-
ing them cool during the passage of electric-

A wire 20 1s mounted upon the stem 5 and
is bent downwardly, and this wire extends
through a tube 21 of insulating material. A
spiral 22 of platinum is mounted upon the
lower end of the wire 20, and projects up-
wardly therefrom, as indicated 1n ¥ig. 2, and
this spiral of platinum is held firmly 1n posi-
tion by braces 23, also of platinum, and 1s
provided with a pointed end 24, which nor-
mally extends upwardly from the heavy oil
16 into the water 17. A plate 25 of platinum
1s mounted within the water 17.

The other containing vessel 26 1s provided
with a lining 27 of msulating material, and
mounted within this vessel are ventilation
tubes 28. A quantity of acidulated water
29 is contained within this vessel, and rest-
ing upon this water is a quantity of o1l 30,
the oil having insulating qualities.
31 of insulating material, 1s mounted cen-
trally within the bottom of the vessel 26,
and supported . upon this plate of msulating
material is a plate 32 of platinwu. A plati-
num spiral 33, is provided with a down-
wardly projecting point 34. This platinum
spiral has substantially the same general
construction as the platinum spiral 22 above
described, but occuples a so-called mnverted
position relatively to the same..

A thick wire 35 supports the spiral 33 and-

may be of platinum or other material not
casily corroded. The magnet relay 36, see
g, 1, 1s provided with a rocking armature
37, which is retracted by a spring 38.  The
armature 37 opens and closes a spring con-

tect 39, when the magnet 36 1s energized and

deénergized. -

A primary winding 40 and a secondary
winding 41, together constitute a step-down
transformer, and @ constant resistance 1s
shown at 42. At 43 1s an alternating cur-
rent, gcenerator, -which 1s provided with
brushes 44 and 45, which communicate
with mains 46, 47, through which the main
alternating current is supplied to any point
or points which may be desired. Connected
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~brush 45. _ |
the ]nnnam windinge 4 ;(-), and a wire 31 con-
Wires
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~connected by wires

35

__'t.)_.').,

the wire

~the ¢
by a wire 70 with the brush 66.
25
~the wire 72 a wire 73 leads to t]m field wind-
| _.'1110' 61 of the aenerator 43,
Wl

I!-.-—I

with the primaryv umalmw 4015 a wire 485,
and lmm 1119-1111{‘-1 0 ulw 49 leads to the
- A wire S0 s also connected “mﬂ

nects the wire 50 w 1t} the brush 44,
53, are connec ted with the s(ﬁ(mul{u}
umlmu 410 A wire 54 1s (mmectel with

descent Lnnp*« 55, and connec ted with the
latier I1s a wire 56. A wire 57 15 connected
with the wires 53 and 56,
with the constant resistance 42, A wire 58
connects this resistance with the solenowd 13.
A wire 59 1s connected with the relay magnet
36 and also with the wire 52, and
from the magnet relay 36 to the so
is & wire 60.

(‘Il(ll( i

winding a wire 62 ledds to an arm 63, upon
the rheostat winding 64, and iTOm this

theostat winding a wire 6.) leads to a brush

The held winding of
:\utm 1s shown at 71 and 1s connected
A wire 72
and from

66 of an O\Htol Y8

is connected with the brush 68,

(‘onnec ’rvd with
res 72 and 73 1s a wire 14 which joins a
re 75, the latter Jeading
mlin';_;'; 76. The

W1
W1

78 -and
-Wimlinw 1 o1 the exciter 67,

1 mnw(tod with the wires 78, 79 1s a wire
S0, and joining the latter are W ires 81, &2
the wire 81 bems_?; connected with the )Ll-ti-—
num plate 25 in the

- 82 leading t() platinum plate 32 in the vessel

26. The platinum spirals 22 and 33 may

~be used together, as shown, or cither of them

40

may be discarded, the a,ctlon not being mate- |
- 11{,111

{hﬂemnt whetlu,r ﬂne or both be em-
ploy od.

When the beam '3 1S rocked 111 a clockmse

direction, according- to Figs. 1 and 2, the

point. 24 1s raised further into the EL(‘IdlIlELt(-‘d

~water 17, and consequently out of the heavy

oil 16, and this exposes more of the point 24
to the action of the acidulated water. When

this oceurs, if the: platinum spiral 33 is in
~position, the point 34 thereof dips more
deeply. into ‘the acidulated water 29, and
- thus diminishes the Tesistance between the

- platinum spiral 33 and the water helow 1t

| ,---.'.'“ hen, ther{,fore
990

- spirals 22

'..;uldulate.d Water .assouated w1th them
60

the rocking  beam 3
turned n a countcrclockmse dlreotlon a0~
ordmcr to the views shown the ohmlc re-
smt.;mce of ‘the path from the platinum
, 33, or either of them, through the
1S
mereased. .

The operation Of my dev:lce 1S as fo]l(mﬂs

The parts bemw i proper position and ad-

]mt(,fl we will say thth the generator 43 and
the exeiter 67 are in action. Alternatmo* CUr-

3 ‘md leads to & number of incan-

and 18 connected

leading
13
The field w mding of the cen-
erator 43 1s shown at 61, and h‘um this field

| to a 1]1005’[-(1.15
arm 77 of this rheostat is.
7 _E-)' 10! th(_?s {'161([_ |

"SR] H.'aml th(, WIire .

=a3

CInanner.

45, back 1o the conerator-43

_-lmd to

S()l("llni(l 13. |

cloe!

brush 66 b.fwh to the (‘\{I‘LE‘[ 67,

vessels 14 and 26.
platinum spirals 2

citer 67 .;1,11(1 the generator 43.

~should happ(,n to rise.
g 40, acting more en(,r%tlc ally upon the

- winding, ELIl(l through the ]&1111)% 55.

12, thus raising the lafftor and

897,147

lﬂ"ll]]% —H 4(, aml is used up i the ordinary

The primary transformer windine
40}, Ia(*mu‘ i parallel with the main current.

lw (’_‘I“Hrj{l/{‘t t]nmwh llli‘ l't:f||nu"i11;_1'- CLECHIT
.'{”“(‘Ili‘l‘dim 3, lmlah wire Hl,owire S0,
;‘,_1}11111{11\ winding 40, wire 4N, wire 10, hrush

The primary
40 ac {-h-r.l]lt_]llf-ll_\{' v ll}Hlll the see-

Willtlill“ .o therel

W ] e

ondary. v completimg o
cireuit through 1|w meandeseent Timps 55
as Tollows: H(H}IH] ary windine 1, wire 52,
wire 54, lamps 55, wire 56, wire 53, hae kLo

Hw ‘*«(“({}H{LIIX windime 41, A shunt cireuit
s also umaplvtul as follows: wire 52, wire
50, magnet 36, wire 60, solenoid 13, wire 58,
constant wm;-,tt_mw 12, wire 57, and wire 33,
the secondary windine 41, This en-
ergizes hoth the relay magnet 36 and the
In energizing the solenoid 13
the core 12 is raised alwhtlv thereby causing
the hoam 3 to turn Hll“llth" In a counter-
cwise direction.  The weleht 6 1s now
dfl]l sted 1f 1ts .:uljuatmont be necessary, so
as to hold the beam in proper position for the

voltage and load to be normally emploved.

The magnet relav 36 being nmmllh CNEeT-
gized, the following rcmlut 15 (mn])lvtml
E‘\(ltﬂ 67, brush; Gh wire 72, wire 74, wire
84, %])IHI“‘ f:onttu't 3‘), armature : 57 wire 83,

heam 3, wires 20, 35, platinum spir als 2233,

acidulated w Lter 17 and 30, platinum 1)Iate
25 and 32, uneq 81 and 82, to wire 80,
thence t]llOlI(‘-"h wire 10 {leld xumlnw 71 and
It mll be
noted that the circuit thmunh the spring con-
tact 30 divides ‘md PASSES ﬂmmuh the two
Ii however mthel of the

or 33 be rcm-::-wd the
entire current will I)El%b through one vessel,

~The switch arm 63 may be turned at will
so as to regulate the current thmuwh the ¢x-
S long as
the voltage, and umsoquontly the current

| for Whmhthe systemisadapted and adjusted,
1s

maintained, nothing unusual hay ppens.
Suppose that for some reason the voltage m
the alternating current fmm the gener ator 43
The primary wind-

increases the flow of
mrent t]umwh the 50(011{1113
This,
however, 1s not all that oceurs. The solen-
ord 13 pulls more energetically upon its core
ausing the
beam 3 to turn s]whth in a counterclockwise
direction, as above deseribed.  This

secondarv Wmdmo* 41,
alter natmn

S Talses
the plaﬁrmum spiral 33 and lowers the plati-
num spiral 22, in both instances increasing
the resistance offered to the flow of current
through the vessels 14 and 26.  The result is
that the field 71 of the exciter receives less
current than before, and consequently the
current generated by the exciter and sup-

65 rent from the generator 43 ﬂowq thr ouwh tho 1 phied thel eby to the field winding 61 of the
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alternating generator 43, is curtailed corre-
spondingly.  IHence, the generator 43, hav-
mg 1ts field correspondingly weakened, gen-
erates less current than before, for the reason
that 1ts voltage is reduced.  Suppose, on the
other hand, that for some reason, the voltage
cenerated by the generator 43 should happen
to decrease, owing to some change made in
the state of mains 46, 47, or apparatus con-
nected therewith.  The reduction in voltage
in the primary winding 40 causes it to act less
cnergetically than befere upon the secondary
winding 41, and consequently the solenoid
13 recerves less current than before. Its pul
upon the core 12 1s therefore weakened, and
the beam 3 turned slightly in a clockwise
direction. This submerges more of the
platinum spiral 33 in the acidulated water
2% and raises a larger proportion of the plati-
num spiral 22 from the heavy o1l 16, the re-

sult being that more current can now find its

way through the vessels 14, 26 and the action
of the field winding 71 1s correspondingly in-
creased m degree.  Hence, the exciter 67
supplies more current to the field winding
61 of the generator and the latter increases
1ts action.  The system is thus self-regulat-
mg, when once adjusted, and admits of a
wide range of adjustments. | -

My purpose 1 having the contact 39 as a
pring contact, is to prevent the opening of
he contact by the fact that current through
he magnel 36 1s alternated. That is to say,

e b L

flow constantly and during the period when
the magnet 36 1s dead momentarily I do not
wish the contact to be open.

Suppose, now, that the voltage produced
by the generator 43 drops down in degree to
such an extent that the magnet 36 is no
longer energized. The spring contact 39 is
thus opened and the circut through the
field winding 71 of the exciter is thus broken.
This stops the action of the exciter and con-

While I prefer to move the beam 3 by aid
of the solenoid 13 and core 12, it will be un-
derstood that I do not limit myself to this ar-
rangement as any other magnetic mechan-
ism- may bhe employed for this purpose.
Netther do I'limit myself to.the use of a mag-
net of the form shown at 36 for the purpose
of controlling the contact 39; nor do I limit
myself to the particular arrangement of the
several parts, as various changes may be
made therein without departing from. the
spirtt of my mmvention.

My mvention may be used for regulating

the cufrent being alternating, it does not

|

3

#

direct current generators and storage bat-
teries, as well as alternating current genera-
tors. | "

Having thus described my invention, T
claim as new and desire to secure by Letters
Patent: '

1. In an electric regulator, the combina-

tion of an msulating liquid, a conducting liq-

uid highter than said insulating liquid and
resting thereupon, a conducting member dis-
posed within said insulating liquid and hav-
Ing a portion projecting into said conducting
hquid, and means controllable by an electric
current: for raising said member of conduct-
ing material so as to expose a larger surface
thereof to said conducting liquid. _
2. In an electric regulator, the combina-
tion of a heavy insulating liquid, a lighter
conducting liquid resting thereupon, a vessel
for contaming said liquids, a conducting
member normally submerged within said
heavy hquid, and means controllable by an
electric current for raising said conducting
member. ' |
3. In a current regulator; the comnbination
of a containing vessel, an insulating liquid
disposed therein, a conducting liquid dis-
osed therein and in contact with said insu-
E‘Lting iquid, means for sending a current

through said conducting liquid, and a mov-

able electrode located partially within said
conducting liquid and extending into said in-
sulating hquid. .

4. A current regulator, comprising an in-
sulating liquid, a conducting liquid, a spiral
of conducting material provided with a point
projecting therefrom, and means controllable
by an electric current for varving the posi-
tion of sald spiral of conducting material
relatively to both of said liquids. _

5. In a current regulator, the combination
of a relay provided with a contact, a genera-
tor provided with connections for enereizing

| sard relay, an exciter, connections from said
sequently the electric action of the generator:”

contact to said exciter for the purpose of en-
abling said relay to control said exciter, and
mechanism connected with said generator
and controllable by currents therefrom for
varying the flow of current through said con-
tact to the field of said exeiter.

In testimony whereof T have signed my
name to this specification in the presence of
two stibseribing witnesses.

 THOMAS M. PUSEY.

Witnessoes: _
Wi, O. Warren,
K. M. brexcen.
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