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To all whom it may concern.:

Be it known that I, Lews L. HOLLADAY, a
citizen of the United States residing at Lynn

county of Iissex, State of ] "\/Iassaehneetteﬁ have

5 invented certain new and useful Improvements

in Systems of Electrical Distribution, of whleh 1.

the following is a specification.

My invention relates to alternatlnﬂ‘—enrrent |

systems in which constant- enrrent--i:ranslatn:rrr
10 devices are supplied with constant eurrent

and comprises certain improvements Whereby |

such a system may be operated at relatively

- high power factor.
My 1nvention includes various features of
15 novelty which I have endeavored to point out
with particularity in the appended claims, the

invention itself being described in detall in

the following specification, which is to be

taken in connection with the accompanying | primary coil 3, the mode of action being

20 drawings, in which—

Flcrnres 1 and 2 are dlafrrammatle repre- --
sentatrons of rnedlﬁed iorme of my inven-

tion.

25 supply energy inductively to a number of con-
stant-current cir cuits. In Fig. 1, for exam-
ple, two such constant-current elrenlts are In-
d:'eated
a means for automatic regulation of such char-
30 acter that the current in the circuit lags be-
hind 1ts electromotive force during all Valnes

of load. The other circuit is promded with
regulating means such that the current is-
leadlnﬁ' thronﬁ'h practically its whole range. of

35 T eﬂ'nlatlon The effect of the lagging current

in one of the circuits as 1t 1s reflected back

upon the supply system is counterbalanced in

- whole or in part by the opposite action of the
other consumption-circuit, whereby the opera-

40 tion of two such circuits or.of dnpheatrons
thereof from a single source of supply is not
attended by the ob;jeetlenable lowering of
‘power factor heretofore observed in most con-
-stant-current systems.

45  The particular arrangement shown in Fw‘
1 consists of a transformer resembling the
well - known constant - current transformer

with relatively movable coils, but differing
This trans—-_

therefrom in certain particulars.

| 4 and 5, respectwelv

One of the circuits is provided with -

devices cut into cireuit.
pedance of the circult therefore remains prac-

former i prowded with a shell-like core 1 50
having an intermediate connecting member or

core 2 which carries the flux ﬂowmfr through

| the 51de branches of the core and upon Whlch ',:;‘
the coils of the tranqrornler are mounted

These coﬂs consist, first, of . the primary coils 55
3, which in this 1nstanee is mounted in fixed
relat10n to the core,and of two cseeondar;y' colls
The coil 4 is movable.
relatwely to the coil 3, and its weight is par-
tially counterbalanced by the Welghted lever 6o
6, from one end of which it is ~suspended.
This coil supplies current to a series circult
containing translating devices—such, for ex-

ample, as arc - lamps (indicated eonventlon-’

ally at 7.) The current in this circuit is 65
maintained constant by the automatic move-
ment of the coil 4 toward or away from the

one which is well understood in the art, and

therefore. requiring no special deserlptlon 70
The other secondary coil 5 is of course mount-

_ ~ - | ed in inductive relation to its primary 3, but
In carrying my invention 1nt0 practice I

is separated therefrom by a certain space in -

1 order to permit a leakage of lines of force be-

tween the two eoﬂs, Whereby a certain amount 73
of inductance is introduced into the seeondarv _
circuit connected to the coil 5, from which cir-
cuit translating devices, sneh as arc-lamps 8,

are supplied. In order to regulate the enrrent

in this last-mentioned circuit, I connect in se- 8o

ries with the cireuit a eondenser 9 of sufficient

value not only to counterbalance the effect of
inductance produced by the relatively poor
mutual inductive relation between the pri-

mary and secondary coils 8 5, but also to pro- 83

| vide such a resulting 1rnpedanee as to cause

the desired value of current to flow in the sec-

ondary circuit when the translating devices

are cut out. As the translating devices are
cut into circuit the inductance thereot coun- 9o
terbalances a part of the condensance of the
reo‘nlamnﬁ-condenser 9, the resulting reduc-
tion in the reactance faeter of the 1mpedanee L
of the circuit being accompanied by an in-
crease 1n the resistance factor of the circuit 95
provided by the resistance of the translating
The resulting im-
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tically constant, thereby causing a substan-
tially constant current to flow regardless of the
load on the system.

1t 1s found in practice that if any harmonics
ex1st in the current-wave the condenser tends
to magnify their effect, with the result that the

constant-current regulation is seriously 1m-

paired. The inductance introduced into the
system by permitting leakage to take place
between the primary and secondary coils, as
above described, operates to damp or smooth
out the harmonicsin the current-wave,thereby
preventing the accentuation thereof and con-
sequent deterioration in the regulating action
of the system.

In Kig. 2 a somewhat different arrangement
for accomplishing the same general result is
shown.. Inthiscase current derived from any
sultable source of constant potential, such as
the generator 10, is conveyed to a transformer
of the ordinary constant-potential type pro-
vided with a single primary winding 11 and
two secondary windings 12 and 18. Oneof the
secondary windings supplies a series circuit of
translating devices 14, in which the current is
maintained constant through the instrumen-
tality of a constant-current reactive coil 15 of
that well-known type in which the reactance
1s varied by the automatic relative movement
of coils arranged on a core in inductive rela-
tion to each other. Inasmuch asthe construe-
tion of such a regulating device is well under-
stood 1n the art, no further description thereof
seems necessary. Theother secondary 18 sup-
plies a separate circuit of translating devices,
such as arc-lamps 16, the current in this cir-
cuit belng automatically maintained constant
through the inclusion therein of a condenser
17 of such capacity that when all the trans-
lating devices are cut out of circuit current
of the desired value will flow. The regulation
of the system i1s effected in the same manner
as that of the circuit supplying the translat-

ing devices 8 in Kig. 1.

Tn order to prevent the mag nification of

harmonics in the circuit fed from the second-

~ary 13 and the consequent impairment of the

regulation of the circuit, I insert a device 18,
possessing inductance in series, in the circuit,
this device producing the same effect as the
incductance in the condenser-circuit in Fig. 1,
due to the partial separation of the primary
coils 8 and 5. The effect of the inductance
18 upon the circuit in which it 1s included is
counterbalanced by correspondingly increas-
ing the amount of condenser 17. The induct-
ance therefore has no effect in reducing the
amount of current flowing in the circuit.
Inasmuch, however, as the condenser is pro-
portioned so as to counteract the effect of
the inductance at the normal frequency of
the system 1t 1s evident that no such com-

755,775

pensating action takes place for waves of

higher frequency than the normal, so that
the inductance therefore powerfully opposes
all such waves, and thereby prevents distor-

tion of the current-wave and consequent im-

pairment of the regulation of the system.
The current in the secondary 12 is a lagging
carrent and that in the secondary 13 a leading
current, so that their mutual reaction upon
the primary 11 causes the current therein to
be of higher power factor than if one only of
the consumption-circuits were usedl. _
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
The combination of a source of current
of constant potential, a transtormer fed there-
by, a plurality of secondary coils on said
transformer, a circuit taking llggm{r current
fed from one of said secondari 1es, and a con-

sumption-circuit taking leading current fed

from another of said secondaries.

2. The combination of two consumption-
circuits, one taking leading current and the
other taking lageing current, a source of cur-
rent of constant potential, and an inductive
connection between sald circuits and said
source of current. o

3. The combination of a core, a primary
coil thereon, a secondary coil.on said core and
movable relatively to the primary coil, an-
other secondary coil on said core and in fixed
relation to sald primary coil, and separate
circuits fed respectively from said secondary
coils.

4. The combination of a source of current
of constant potential, two series circuits,
means for supplyving one of said circuits with
a variable electromotive force derived induct-
ively from said source, means for supplying
the other circult with a substantially constant
electromotive force derived inductively from
sald source, and means for maintaining a sub-
stantially constant current in the LLst-mcn—
tloned circuit.

. The combination of a source of current
of constant potential, a transformer fed there-
by and including relatively movable coils, a
circult taking lagging current fed from one
of said coils, and a circuit taking leading cur-
1ent fed from another of said coils.

The combination of circuits, one mhmfr
loadmg current and the other mhmg Ltggmg
current, a source of current-supply, and a va-
riable Inductive connection between one of
sald circuits and sald source of current-supply.

In witness whereot 1 have hereunto set my
hand this 14th day of August, 1902.

LEWIS L. HOLLADAY.

Witnesses:
Avex. ¥. MACDONALD,
- Ducarp McK. McKiuvor.
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