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To all whom (& may concern.:

Be it known that Haworp P
eitizen of the United ¢ States, :cs}d; nge
€ago, in the count v of Cook and Sta E
nois, ha \/om*mnth a new and useful I nprovc-
ment in Systems for Combined Arve and fa‘]-
cande nb Lights; of which the follomnf" is o
tion.
avention relates to mmx“ of combin-
g single etreuit, sepplied by one souree
of def,, ic energy, one or more arc 11'»11 ts or
ather translating devices "hj"I reguire for
high-tensio veni
'mne' 10 xhuuwn{h( X
12 deviees which requi

. B RO’V\“:\*, a

il
Cur

{heir onperation
one o

ineande rmp lights in con-
1101“:4,;1(' atferarearranged
vhile the former are arranged
V7 as it is commonly termed, and
h inf%‘-m("mwnt Ltm p Ims Leen

furnished wig
vided with a resis
hnm for t1

91~:iizz(:'rion, because in \“s.:;e
DUS 0r more inmys in

remaining lamps of

spondingly greater

than they are caleulated | :
hastening their destrue io '1he 11}10 nent
thus of u separate shunt-circait and -resistg-
ance-coil to each incandescent lamp is objee-

I

tionable, owing to the great amount of the ag-
gregate I’CSIS&URG 0011 reqaired and the con-
seqnenu expense and loss of eclectric ener oy,
the multiplieation of contact-noints, which in-
creases the danger of fire and ;mbﬂit' of the
apparatius to geb oud of ortier, and Hmwu sral
inconvenience of scalicring the
about the building wherover al amp

or of leading dupueatc sets of wi
famp.

1t is the object of the present i

overcone tlzese and ofher diffienlties incident
to the operation of are and incandescent lamps
from the same cireunit; and to this end thein-
vention consists in"combining with the main
or h‘]v‘htension cireuid 1
are lamps or other
arrang ed in series,
cucmt in which

J
is lL/\,aLLU.
res £o each

wwention fo
i

ng deviees be
loeal or s;rm:zm:"
ther of Incandestent

wmay

"n Whi(‘h a number of

famps or other like translating devices arear
rapged ““in parallel rrroup@,” & shunb-cireni
furnished with an automatically-variabls re-
sistance to compensate for ene orany number
of the incandescent lamps in the paraliel
group which at any time may not be in use,
W for example, the system is adapted fo op-
I mtbm burn eight mmndcsamn hmps ineach
sarallel groap, \"bcn dl the eightlamps arein
o the :\qunt-c:.'mnt may be openand no pait
he enrrent passing through it :
Iy one of the cight Tamps is in use, the
mount of resistance in the shung-eirenis
shonld no such that seven-cighths of the eur-
rent witl pass throngh if;nud when two lamps
are in usethe resist inee in the shunbciver
mnst be varied or inereased so that on ix-
eighths of the current will take that wu‘.n,
and 8o on.

The pr inciple and mode of operation of my
invention remains the same whatever be the
means or deviees employed to automati cally
v the resistance in the shant-circnib fof:os
ondd to thenumberof lamps ovother rans.
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ing devices in use in the parallel gronp. It
I, however, be understood that the mest

iwveniend means te antowmatically var
sistanee in the shunt-circuibis throung! G
c-motive devices operated or pubin opera-
t»()u by the eurrent itself. A solenoid, for ex.
ample, may bs located in the local or inean-
descent-lamp circuit, which will operate to
move a sw'?tmle\'ef ovor different contact-

-points connected with resistance-coils, so that

a greater or less amotnt of resistance will be
thrown into the shunt circnit as the resist-
anceinthelamp-cireuit diminishes or increases
from time to time by the Hghtiag or extin-
guishment of soms or all of t3 ¢ lawps; or a:
ordinary eleetro-magnet may be unv»lox ed
e local o lamp cireuit, n.lﬂ the rhmr“m
tance-ccils may be counected to gradw wnd
spring contaect-points attached to avmatures,
S0 25 to be drawn up ovrreleased one alier an-
oth her, and thus by making or breaking con-
ncetion with the 1‘951«1@106 coils inerease or di-
minish the amount of resistanes in the shant-
uit; or the solenoid or other deviee for
i w"md breaking the connection from
o time with ho different resisbance -coils o
'uehwm ed in the main “nemb and short-gir-
iited, exeept when the resistal ]
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or local eircuit varies, as will be hereinafter-
more fully explained; or still other equivalent
or substitute means may be employed for this
parpose. ,

Intheaceompanying drawings, which form a
par$ of this specification, and wherein like let-
ters of reference indicate like parts, Figure 1
isa diagram view illustrative of my invention,
showing the arrangement of cirenits. Tig. 2
is a side . .evation of a device for varying au-
tomatically the amount of resistance in the
shunt-circuit. TFig. 8 is ‘a plan view of the
same. TFigs. 4 and 5 are diagram viewsshow-
ing modified arrangements of the shunt-circuit
and means for varying the resistance therein,
and Fig. 6 is an enlarged detail side elevation
ef the magnet in the local or lamp cirenit illus-
trated in Fig. 5. )

Inthedrawings, A represenis a main-cireuit
wire connected to the poles of a dynamo-ma-
chine or other souree of electric energy, A’, in
which cirenit a number of are lamps or other
translating devices, ¢, may be arranged in se-
ries in the usual manner. R

B is a local cirenit leading from the switch
B’ in the main cireuit, and in which a number
of incandescent lamps, b, or other like trans-
lating devices—as, for example, electric mo-
tors—are arranged in parallel groups in the
usual manner. 'The lamps D are each located
on separate cross-wires o', and switches * are
provided for lighting and extinguishing each
lamp. ~ = -

( is'a shunt-circuit into which the various
resistance-coils ¢ ¢ ¢ ¢ ¢*, &c., may be-put by
any suitable automatic mechanism. The re-
sistance-coils ¢ ¢ ¢* ¢’ ¢!, &e., are so propor-

' tioned in relation to the high-tension current
and the number and resistance of the incan-
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descent lamps or other translating devices in
the local eireuit that when the resistance-coil
¢ alone is connected with the shunt-cirenit the
eurrent will be so divided between the shunt-
cireuit and the loecal circuit as to properly op-
erate only one of the lamps, and when an ad-
ditional resistance-coil, ¢, isputintotheshunt-
cireuit the lamp-cireuit will then operate two
lamps, and so on until all the resistance-coils
are put into the shunt-cireuif, when all the
lamps will be operated but one.  “When all the
lamps are in operation, the shunt-circuit may
of course be openand the whole eurrent passed
through the lamp-cirenit. In this way it will
be understood that the total amount of resist-
ance of all the resistance-coils ¢ ¢’ ¢’ & ¢, &e.,
need only equal the resistance of one lamp
whatever be the number of lamps in the par-
allel group. Ithussave agreatamount of re-
sistance over that employed in the old way,
where a coil equal to theresistanceof onelamp
is employed for each'lamp in thegroup. The

" total resistance between the point where the

shunt and lamp circuaits divide and the place
where they reunite will of course be always
the same, and will be equal to the total resist-
ance of all thelamps when burning. Tomake
this more clear, suppose, for sake of illustra-

387,615,

tion,that the high-tension current on the main-
circuit wire A be one of ten and four-tenths
ampéres, and suppose that eight incandescent yo
lamps be-arranged in the parallel group, each
lamp being of thirty ohmsresistance when hot
and requiring one and three-tenths ampéres tc
give the required eandle-power, then the re-
sistance-coil ¢ should be such as to give four 73
and two-sevenths ohms resistance, (plus the-
resistance of the coil in the.lrmp-cireait for ©
operating the devices for automatically vary-
ing the resistance, if such coil be located in the
lamp - circuit,) the coil ¢ should be of five- 30
sevenths ohm resistance, the coil ¢* of one ohm
resistance, the coil.¢’ of one and ene-half ohm
resistance, the coil ¢*of two and one-half ohms
resistance, the coil ¢® of five ohms resistance,
the coil ¢* of fifteen ohms resistance, making 85
a total of thirty ohms resistance in the seven
coils—that is to say, equal to that of one lamp

in the case supposed. ' )

Trom the above it will be seen that if bub
one lamp is in operation, and but one resist- go
ance-coil, ¢, be in the shunt-cireuit, the current
dividing inversely as the resistance of the
lamp, thirty ohms, and the resistance-cotl ¢,
four and two-sevénths ohms, one-eighth of the
current will pass through thelamp and seven- g3
eighths of it through the shunt-circait. If
only two lamps are in use, the total resistance
of which will be fifteen ohms, and two resist-
ance-coils, ¢ and ¢, he in the shunt-cirenit, the
total resistance of which will be42 4+ £, or five 100
ohms, two - eighths of the current will pass
through thie lamp-cirenit; and the same way,
when a still greater nuniber of lamps arg put in
operation in the parallel group, the f@éista‘nce
in the shunt-cirenit is increased until; when o5
all the lamps are put ii: use, the shunt-eirenit
may be opened or its resistance thus mads in-
finite. - The opening of the eircuit thus takes
the place of one resistance-coil, so that to op-
erate cight lamps in a group but seven resist- 110
ance-coils need be used in the shunt-circis.

D represents a. magnet, solenoid, or. ¢ther
¢lectro-motive device located in the lamp-eir-
cuit. - . '

The resistance coil ¢ is pat in or eut oub of 115
theshunt-cireunit by thespring-leverd,attached
to the armature ¢, breaking or making con- .
nection atif. When connection is'broken ab
f by the magnet D palling up the armacure e,
the shunt-cireuit current will of course pass 120
from the resistance-coil‘c through coil ¢, and
in the same way the coils ¢ ¢ ¢ & ¢ are put
in-or out by the levers 4 having armature ¢,
breaking or' making connection at £/ f* f° f* f°.

The final armature-lever d,.which breaks con- 125

nection at f%opens the shunb-eirenit and thus
cots out the resistance-coil ¢, which at- all
other times remains in. “The springs g of the
different armature-laversare so graduoated that
the armature-levers are drawn npsuceessively 130
by the magnet as the lamp-cireuit current-
through the coil of the magnet D increases.

I represents aclock with escapement 4, that
ig started Ly an arm, ¥, on the switeh' B when
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said switeh is opened and the current passing
shrough the local eircuit.  This clock will thus
Serve m measure the time the incandescent
lamps are in operation. When the switeh B’
is closed, the arm 7' on the switch stops the
clock. As shown in the drawings, this clock
is furnished with four umls, temmmtp hours,
tens of hours, hnndrnds of hours, 7‘1!1 thou-
sands.

In the modified arrangement shown in Fig.
4 the deviee 1, for makmo and breaking the
connections to pub thevnlous resistanca- “éoils
in or out of the shuns- circuit, consists of a
solenoid, the movable coie or armature ¢ of
which operates a single lever d and moves
the same over a number of contact-points, f
In this arrangement the
end of the lever d should be large enongh to
toueh two of the contact-points at once, so thab
the shant-cireuit may not be broken as the le-
ver is raised, When an additienal lamp in
the group is pub in cfemhon the resistance
tiirough the lamp-cirenit being thereby di-

mm;shou, the force of the curr ent throngh the-

lamp-cirenit and the coil-of the nolbuold D
therein is thereby increased, which raises the
armatore ¢, thus woving the lever d over an-
other contact-point and putting an additicnal
registance-coil in the shung-eivenis, When a

Jamp is, or happens to be, extinguished the
effect is in like mannper autematieally to di-

minish the foree of the solenoid and drop the
lever 4, and thus cut ontone of the resistance-
coils from the shunt-eircuit.

In Tig. 4 I have marked on. the drawing
the relative size of the varions resistance- cmls
irfthe case before snpposed.

In the modification shownin¥ig. 5 a double
solenoid is employed for making and bfeakmc
the connections to the different resistance cmls,
and though located in the main cirenit it is
normally short-cireuited, so that the curreng
or any appreciable portion of it does not pass
through the eoils of the solenoid except mo-
ment(mlv while in operation to make and
break theconnectionstothedifferent resistance
coils. Tn thisarrangement the current iz di-
reeted through the solenoid-coil when W is
necessary to eh nuo*he resistance in theshunt.-
circuit by means of an electro-magnet, I, in
the local cireult, arranged in parallel, like one
of the Inmps, so that only a small fraction of
the current will pass through the coil of the
maguet. By this arrangement a considerable
saving of clectric energy is made. 1In the ar-
1'augement shown in 1«10. 5 the shunt-cirenit
wire C divides from the local-cirenit wire at
B, thence passes through the resistance-coil ¢,
thencethrough the contact-point j tothe arma-
pure ¢, and thence throngh the wire g, and re-
unites at & with thelamp or logal-circuit wire
B. The reunifed carrent then passes along
the short-eircnit wire y through the contaet-
point ¢/, shorb-cirenit wire o, short-eirvenit

wire ', contact-point J“, short-cirenit wire ¢ff,
back through wire 9’ to the main ling A,
When an addlthDdl lamp is lighted, it of

'

-it will pass through the coil

course diminishes the cu rmn‘o that passes.

through the coil of the marrmm I, and the foree
of th magues i3 weakened thus 1';ex'mitti-ng
the spring J to withdraw the armabwre lever
4, and thus break the comxui,mn at 1/‘ ‘.m-
tween the shovt-cirenib wires F awd o7, thus
causing the envrent to pass from ! he pmnt @
thy ounh the coil f\f{llnmlenou!, and therchy
draw ltu movable eore or armature ¢ to the
right over the contact-poind /"', for exunmple,
nuhas;)m.tnﬂ resistanee-coil ¢’ intotheshiant-
cirenit. Themomentan additional resistance-
coil is pus into Lthe slmm eirenit it of conrse
ineveases the current
through the coil of the magne 6 1, thus draw-
ing up thearmatare lever j and, again making
conneetions ab ', re-establishes lho enrrent
through the short-cireuit wires z/ i, so that
none of the current or onlv asmall fraction of
3 of the solenoid.
When, on the other hand, one of the lamps’is
extinguished, it of course momentarily in-
czea’ies*hecmrnm through the coil of the mag-
net T, thii drawing up the armuturelover K
and breaking the CO:\T]LH}“()D aby between the
short-cirenit. wires o and 3, thus causing the
eurrent to pass from the point & fmungh the
other cail, D% of the selenoid, thereby draw-
ing the armature e to the left over o ol ihe
eontact-points f f7 77 &e., thus culting ous
one of the resistance- w11a from the shunt cir-
cuit. The moment cne of the resistance-coils
ig eub outthedurrent throungh the local eirenit
and theecoll of the magnet Tis diminished, thug
causing the spring & to pull back the lever i}
and re-establish the short cirenit through the

“gontackuoint ¥

The wmodification illestrated in Fig. 6—
whereby the solenocid or 0 other glectro-motive
devices for making and rem_mo the ecounee-
tions to the warious resistance-coils in the
shunt eireuit is shox'bcuemtedullu putinop-
eration by an electro-motive device or magneb
arranged in the loeal- cirenit in parstlel with
the]mnpsmmvelvesaulmpn,v wment over the
form of the invention shown in Fig. 1, which,
not being elaimed herein, I hiereby specially
reserve as th subject-matter of o separateap-
]ncatlon 4o be fled by me prior to the issu-
anee of o patent upon thisapplication.

It wi 1} oi course he anders toed that & nam-
ber of -incandescent lamps
or lik evices may be empiq ed
in series in-the main eircuit, each group of

pnnk
S0

ipeandescent lamps belag Lonsi}"\.ered as the
eq*uyalput fene are light.

It will of course be understood that the va-
riabie CulSLcl}'} may consist of metallie coils
or omm‘ suitable : :Slstdnce_,.

_L claim—

The combination of a main or high-ten-
gion eirenit wit ‘;‘ a local ovnmmjdcqcem lamp
¢irenib in w hieh two or more incandescent

amps or other translating devices are ar-
I‘H]FLd in parallel group, and o shunib-cirenit
uummle" with an antom )thaUy namz&.ble re-
sistance {o compensate for such lamps in fhe

in the Lunp civenit and |
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parallel group as may not be in use, substan-
tially as specified.

2. The combination of a main or high-ten-
sion eurrent cirenit. with a loeal or incandes-
cent-lamp circuit, two or more incardescent
lamps or other translating devices arranged

. in parallel group in said local circuit, an ejec-

- tro-motive device in said local cirenit, a cip- -

I0

I5

20

cuit-controlling lever or device operated there-
by, -a shunt-eireuit, and a series of gradunated
resistanees having connections with said shunt-
circuit operated by said cireuibeontrolling le-
ver or device, substantially as specified.

3. The combination of main or high-tension
current cirenit A, local or
cireuit B, furnished with two -or more incan-

“descent Jamps or other like translating de-

vices arranged in parallel group, and shant-
cireuit G, furnished with a series of graduated
resistance-coils, and means for antomatically

- aking connection therewith to increase or

25
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‘substantially

‘ing as a lamp

diminish the resistance in the shunt-cirenit as
the resistance in the lamp-cireuit diminishes
or inereases, substantially as specified.

4. The ecombination of main or high-tension
current eireuit A with local or incandescent-
lamp circuit B, having two or more ineandes-
cent lamps in parallel group, each lamp being
provided with a switch, and shunt-cireuit O,
furnished with an antomatically-variz ¢ re-
sistance to regulate the carrent through the
lamps as thesame are lighted or extinguished,
as specified.
~ 5. The combination of main eireuit A with
loeal or incaﬂdescenblamp circuit B, having
two .or more incandescent lamps in parallel
group, and a shunt-cirenit provided with a
series of resistance coils graduated to the num-
ber of lamps in the parallel group, and means
operated or put in operation by thelamp-cir-
cuit current to put said resistance-coils sue-
cessively in or out of the shunt-eirenit accord-
in the parallel group is lighted
or extinguished, substantially-as specified.

6. The combination, with a group of incan-
descent lamps or other like translating devices
in parallel, of a shunt-cirenis provided with a
variable resistance, an electro-motive device,
and a eircuit-controlling lever or deviee oper-

incandescent-lamp

387,615

ated thereby for varying said resistance, sub-

stautially as specified.

7. The combination of the eireuit having
incandescent lamps or equivalens translating
devices 'in parallel group, a magnet in said cir-

cuit provided with several armatures adjusted s

to require different degrees of force to move
them, and several resistance-coils in a shant-
cirenit having connections operated by said
armatures, substantially as specified.

8. The combination of an ineandescent-lamp
cireuit having two or more ineandescent lamps
in parallel group with a shunt-cirenit fur-

‘nished with a series of resistance-coils, and an

electro-motive device actuated by the lamp-cix-
cuib currentto makeand break connection with
said resistance coils, substantially as specified.

9. A system for operating on one circuit arc
lampsand multiple-are groups of incandescent
lamps, said system consisting in a suitable dy-
namo or eleetric-current generator, an external
or working circuit energized by said genera-
tor, are lamps located in series upon said eir-

‘cuit, and one or more multiple-are groups of

incandescent lamips connected in said cireuit
with a shunt connecting with said main or
working cireaiton cachside ofand around eaech
group of incandescent lamps, and each shant
containing an automatically-variable resist-

60

ance fordetermining and governing the current

operating said incandescent lamps, substan-
tially as specified.
10. The means of operating on one ecircuit

‘arc lamps and multiple-are groups of incan-

descent lamps, consisting in a shunt about each
group of incandescent lamps having an auto-
matically-variable resistance and an electro-
motive device to vary the resistance, substan-
tially as specified.

11. The combination, in an-are-light cir-
cuif, of a group of incandescent lamps or other
translating deviees in multipleare, with a rheo-

_Stat and an electro-motive device for varying

the resistance of the rheostat.,-snbstantially as
specified.
HAROLD P. BROWN.
Witnesses:
" EDMUND ADCOCK,
H. M. Munpav.
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