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To all whom it May CONCEr

Be it known that I, WALTDR J. PAINE, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented a certain new
and useful Improvement in Methods of Regu-
lating Klectric L crhts, of which the following
184 Spemﬁcatmn

The object I have in view is to provide a
method for raising and lowering the candle-
power of iucandescing electric lamps without
the use of the bulky resistances heretofore em-
ployed, which were located in the circuit of

-all the lamps whose candle-power was to be

varied, and hence had to carry the current
for all the lamps.

I accomplish the object by. arranging the
lamps in groups, the lamps of each group be-

ing in the same circuit, and the lamps of the

several groups being properly intermingled
or located, and throwing these groups into
and out of circuit successively, each group
before being thrown out of circuit being
reduced in candle-power by introdueing re-
sistance gradually into its circuit, and be-
ing thrown into circuit at low candle-power
by the use of resistance which 1s gradually
reduced toraisethe group to full candle-power.
A_single switch performs this operation, and
the same small resistance is used for all the
oroups. Theswitch 1s also arranged to throw
other oroups of lamps into and out of circuit
at full candle-power. Additional separate
switches are used—one for each group—ifor
breaking the circuits of the groups, so that

one or more of the groups can at any time be

thrown out of circuit and kept out independ-
ent of the operation of the regulating-switch.
In the accompanying drawings, illustrating
means for performing my method, Figure 1 is
a top view of the switeh with 'the handle
omitted for clearness, the connection to lamps

and resistance being shown in diagram; and.

Fig. 2, a vertical section of the switch.
The form of switch shown in drawings 18
composed of a stationary circular base of in-

- sulating material having a raised periphery

forming a ring, A, carryingspring contact-
ﬁno*els which bear upon a revolving disk, 1B,

| plates.

The disk B is turned by handle «, 50
and has a stop-arm, 0, striking stopsec ¢ on the -
ring A, which stops limit the movement of the

| disk, it being turned in oue direction to throw

the groups of lamps from tull candle-power
successively into connection with the gradu- 55

allv-inereased resistance and out of ecircuit,

and in the other dllectlon to produce the re-
verse effect.

The disk B has contacts upon two planes,
the long fingers shown projecting over the 60
lower plane to the higher plane, while the
short fingers bear upon the lower plane which
18 ar ound the periphery of the disk.

C is a segmental metal plate cauled by the
upper plane of disk B, and having an exten- 65
sion, (7, on the lower plane of the disk. The
segrmaental plate C may be of any size less than
one-half of the disk. Itoccupies intheswitch
shown about one-third of the upper surface of
disk B on its higher plane, and is sufiiciently 7o
large to connect together all the long fingers
of the switeh. The extension ¢ on lower
plane of disk B is large enough to bridgethree
of the short fingers. Upon the lower plane
of disk B is another bridging-plate, D, which
is somewhat longer than C. This last plate
bears the relation to the other plates shown in
the drawings, and hereinatter set forth incon-
nection with the description of the oper ation
of the switch.

IEF G H I are groups of incandescing elec-
tric lamps L, the lamps of each group being
shown for clearness as located together. In
practice, the lamps of the several groups will
be intermingled or otherwise arranged to pro-
duce an equal distribution of the light as the
groups are thrown into and out of circuit.

K is the dynamo-electric machine or other
source of electric energy. One pole 18 con-
nected by conductor 1 with one side ot all the go
oroups. Irom the oppositeside of the oTrouUps
separate conductors run to spring-fingers on
the switch, as will be presently explained,
while from the opposite pole of the dynamo
a conductor, 2, runs to the center of the switch
and to plates C C..

Referring to Fig. 2, 1t will be seen that wire
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located within ring A, and hawnﬂ contact- | 2 runs to metal post d on the insulating-base




S dllecbly to long spring-fingers I L’ ¥, arranged |
ooside by side, whmh fingers have no: othe1 CON-
... oo neetions..
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of switch. . This: post has springs e, making |

‘contact with disk J oneentralspindle, ¢.. The |
bplml]e hwmg plate € seeured thereto, the |
oooresult 18 a COD]lGLthH ﬂ On dvu*’ima to phtgs;
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W’hcn thesg fingers are on plate ¢,
the hmps of groups I8 T are

oroups: are thrown out of

The separate wires: 5 6 T

S 9 10. .
dotted lines.)

gers are employed (which would be necessary
i a switch where the resistance is thrown
1nto connection with more than three groups
of lamps) the connection of alternate setswill
be reversed. This arrangement is to prevent
a change of conditions when plate C' bridges
the last finger of one set and the first of the
next set.

Outside of the regulating-switch the sepa-

rate group-wires lmve Slmple cireult making
and breaking switches M, for breaking circuit
of one or more groups 1ndependent of the reg-
ulating-switeh., The resistances R R R? 111'1y
be wire, lamp, or resistances of any charac-
ter, as will be well understood.

The operation of the parts, assuming that
all the cireuits are closed at switches M, will
be as follows: With the parts in the posi-
tion shown in the drawings, the lamps of all
the groups are in circuit and at full candle—
power. Thecurrent passesfrom K, via 2, to C,
and from thence through I I 3 4, ﬂ*ronp‘s
E I and 1, back to K; ‘1150 from C through
G189 100G H I 5 6 7, groups G
I land 1, back to K. The disk B being

turned 1n the direction of arrow in Ifig. 1

plate C will pass from beneath fingers v L’
and groups If 14 will be thrown out of cir cult
in succession at full candle-power.

l‘edtu* than: length

iy

(Shown in |
Loeated side: by mde with fin:
1gers, ¢ &l which

I ollmvmn*;

“dle- -power: of Luntil G leaves ¢,
| be thrown
f: 0“1"0111)5 (x H Ié |
11111 to short fingers. G H" ]‘F located at o con-:
. siderable distance apart, .

... ot plate: D, and these &lmlt fingers are: con-
o 0onected with long ﬁl]”{}I*S G* H® 1* on the: Oppo- |
... site. side.of A b) WIres
120
gers G H' I'are othershort fin
~are connected together, as: slmwll 'by dotted |
~lines, and with a conductor, 11, extendmg to |
‘a three-part resistanee, R . Rf R2 '
long finger I° are, 13]],1{‘9 short | mwels, i" 47 4
;w]&uch are: emmecﬁ:ed *mth the other ends: of |
‘the resistances R R R2.
gers H* and G me @ther sets of shmt imgeisj
- The first: and thirds sefs |
;of short ﬁnﬂefs are.connected: toqether in: di-:|
sglecb mder e bellw connected with g, 4 with
g5y and {4 *ﬂl‘th ..

- plate: ;D,lem?esl.; a EERES
for groups H and G, the arm b striking stope
~when the last group G 1s thrown:out of eiveuit. '+ 0 1
The lamps w ill then: be all out of circnit.
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passcs from I% plate ¢ will bridge ¢ 42

legves 4.

will be reduced somewhat in eandle- powm

ENE cut-
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out: of «cireuit. 118 momen
Phis operation is repeated

circuit at full candle-power.

pewm. o
‘T'he th1 owmg thehmps mt0 *md out Gf eﬁ

Glllt 1n groups producesthe effect of a gmdml

raising or lowering of the lights, the extent of

tion of light for each step.

cuit 18 2 point of importance. I consider the
four -changes eifected by the switeh shown as

such a gradual increase or reduction of candle-

power.

My switch 18 especially adapted for theater
lighting, wherethe production of proper scenice
effects 1equlre&, that the electriec lamps should
be capable of complete control in candle-pow-
er, the same as gas; but the switch may also be
used for the LmeS of a single room, or even
for those of a single fixture. The 1_1111111Jer of
groups controlled by the switeh can be made
as small or great as desired, (two or more,) or
as the partleulm use nay 1(,(11111'0, and each
group may have as many or few lamps as de-
Sned (two or more.) The fingers I I for
throwm groups of lamps on and off at full
candle-power may or may not be used.

The apparatus herein described is nof;
claimed, 1t being the subject of an application
for patent already filed, (Case B,) Scrial No.
152,558.

What I claim is—

1. Themethod herein deseribed of lowering
and raising the candle-power of incandeseing
electrie lamps consisting in throwing groups
of lamps into and out of circuit successively,
raising gradually (through two or more inter-
mediate stages between no light and full light)

When C | the candle*power of the la-mps after throwing

By
the reverse movement. group G- will first be
thrown into circuit at low candle- Ppowerin eoln-
nection with : the highest resistance, and the: =~
-resistance will be gradually reduced bV throw- i
Ing: in: other resistance-circuits in multiple, =
~and the lamps: finally ‘¢onnected: directly in @00
This will be re- g0 0

_ _. 90
| peated for: groups H and I in suceession, and = =+ =

and
D will bridge 1" and 7, 1e&eh1nfr I' beime C o
Now“ hmps of group I willbein = 0
- clreuit wwh the three resistances R R'R%; and 70 1
The curr ent for group. L willflow from I, vie2 & @
CCV 2 RRRILIDIN ]‘unpSOf Liiiiiiin
~and 1 baek to K. Bya 1111 ther movement the

| plate:C will leave ¢ and 4

| 75
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ting out R and Y, with Lhe effect: of llif‘l(}d.&- RESREREREE
ing: “the resistance and gr admlly 1owermg can- ;i
when: Lawill 0000
AL thisz moment -
80

then 13 and T will be thrown in atfull candle-
Folﬁowmﬂ long fin- |
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Subdlwsmn detezmmmg the 111{31 e(}ﬁ,e 01‘ redue-
- T'he . C{mneetmlnxlbh the:| S
intermediate set is reversed, ¢ ¢oand g’ bemn% o
o and g° with B, and @ and |
_ If mom than three parts of resist-
- oanee: are: used there will be more of these fin- |

OCrS, and if more than three sets of these fin- |

The ﬂmdud reduction or increase Of mndle- SERE EARRES
pewer of each group:of lamps through two or 00 '
more intermediate stages before being throww 000

out of eireuit and after being throwr intoeir- = -
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them into circuit, and loweri ing gradually their
candle-power before thr owing them out of cir-
cuit.

2. The method herein deseribed of lowering
and raising the candle-power of incandescing
electrie lamps, consisting in throwing groups

_of lamps into and out of circuit successively,

I1G

I5

each group being thrown into circuit at low

candle-power in connection with external re-
sistance, which is gradually reduced until the
lamps reach ‘full candle- -power, and- before
thrown out of circunit being reduced in candle-
power by the introduction and oradnal in-

crease of external resistance.

- 3. The method herein descrlbed of lowermg |

and raising the candle-power of incandescing

electric lamps, consisting in throwing groups

of lamps into and out of circuit successively,
raising gradually the candle-power of the lamps
after throwing them into circuit, and lowering
oradually the candle-power before throwing
them out of circuit, and throwing into and out

of circulf other grouljs of lamps at full candle-
power.
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This sPeelﬁcatlon signed and witnessed this 25

16th day of May, 1885.

VVALTDR J. PAINE.
Witnesses:
"HENRY W. WILLIAMS,
A. W. KIDDLE.
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