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To all whomy it may concern:

Be it known that I, WALTER 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 Klectrie-Lights, of which the following
i3 a specification.

The object I have in view 1s to do away with
the bulkyand expensiveresistance-boxeshere-
tofore used for lowering and raising the candle-
power of incandescing electric lamps. These
have been employved in theaters and other
places of public amusement, and have been
applied more especially to the stage-lights—
the borders and foot lichts—but also to the
lights 1n the auditorium, it being necessary
for proper scenic effect that the electric lamps
should be capable of the same complete con-
trol that gas-jets are. 1 have discovered that
the lamps themselves may be used as resist-
ances for reducing the candle-power by throw-

ing them into-a proper series relation, and 1

" have devised a method for accomplishing this
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end in a progressive manner. |
In the accompanying drawings, illustraiing
means for performing my method, Figure 1 18
a top view of the switch, with connections, in
diagram, the swifch-arm being shown for
clearness in dotted lines; and Fig. 2, a view in
diagram of anarrangement for partially accom-
plishing the same end by separate switches.
The incandescing electrie lamps Liare shown
in Fig. 1 as divided into eight groups or sec-
tions, ABCDEF G H. Theseare connected
to the single switch shown and to the dynamo-
electric machine I or other source of electric
energy. | |
The eight groups of lamps may be the foot-
lights of a theater, or the border-lights, or
those of the auditorium. The lamps of each
group are shown for clearness as located to-

. gether; but in practice the lamps of the sev-
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eral groups will be properly intermingled or
otherwise relatively arranged to produce the
desired effect of a gradual raising or lowering
of the lights. |

-

The switch-bar is pivoted at its center, and
is composed of two mefal armsg, K+ K-,
which are insulated from each other at the
These arms have spring or other con-

tacts, also shown in dotted lines, which rest

upon all the plates directly beneath them,
there Deing one spring or other contact for
cach range of plates. Near the pivot of the
switeh - bar are the dynamo-plates a™ a7, 55
which are connected by conductors 1 2 with
the dynamo or other source of electric energy,

I. Beneath Kt are three curved plates, OT
¢t dt. These extend from one limit of the
movement of K*Tin the direction of its move- 60
ment different distances, plate b being short-

er than ¢t, and ¢* shorter than d*. Beneath
bar K~ are similar plates, b— ¢ d—, over
which it moves. Plates bt ¢* d™ are con-
nected by conductors 3 4 5 with one side of €5
aroups, A, B, and C, respectively, while 0~
¢~ d— are connected Ly conductors 6 7 8 with
wires 9, 10, and 11, running from groups A,
B, and C to groups D, K, and F. The other
side of groups D, I§, and I are connected by
conductor 12 with conductor 1 from the posi-
tive brush of dynamo. Beneath bar K—arealso
plates e~ f~, which commence at the same end

of movement of bar K—as do plates b~ ¢~ d".

Plate ¢~ is shorter than f—, and f~ shorter than
b—. Between the positive econductor 12 and the
plates ¢- f~ are connected the groups G H.
The bar K—also moves overplates g~ h ~ 77,
which it reaches after leaving plates 6™ ¢~ d~
when passing from position of full light (that
indicated in the drawings) to position of no
light. The plates g~ i~ ¢ are separated from
b~ ¢~ d~ by idle-plates E, preferably of non-
conducting material,or of metal insulated trom
theactive plates, while following piates g~ A~
i~are other idle-plates . The plates £ prevent
short circuits by preventing the contacts from
bridging active plates. By reason of the dif-
ference in length of 0~ ¢~ d— the plates g~ £
i~ are reached in succession by the contacts of go
K-, and, terminating at different points, these
plates are left in sucecession by such contacts.
Plates ¢~ A~ ¢~ are connected by conductors
13 14 15 with wires 3 4 5,extending from plates
btet dt to groups A B C. Theplates 6" ¢t d™ g5
are followed by idle-plates m.
Whentheswitch-barisin the positionshown,
the course of the current is from I via¢ 1 ¢+ KT
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bt et dt 345 to groups of lamps A B C, and
 via 9, 10, 11, 6, 7, 8, b—, ¢, d-, K7y, ¢—, and 2 100
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back to I, bringing lamps of groups A B Cinto
circuit at full candle-power. Current also
flows from I via 1 12, lamps of groups D E T,
J, 10, 11, 6, 7, S, b=, ¢~, d~, IX—, ¢—, and 2 back
to I, bringing lamps of groups D E I into eir-
cult at fuil candle-power. Another cireuit is
from I via 1 12, lamps of groups G H, ¢, /-,
K7, a7, and 2 back to I, bringing lamps of
groups G H into circuit at full candle-power.
This position of the switeh-bar is at one limit
of its movement, it being stopped by n. The
stop o 1s at the other limit of movement, bars
I~ ICT then resting on idle-plates  m, and all
the lamps being out of circuit.

In passing from the first to the second limit
the following changestake place: Bar IS~ first
leaves plate ¢~ and then -, breaking the cir-
cult of groups G and II in succession, these
groups being thrown out of circuit at full can-
dle-power. Then bar I{— leaves plate b~ and
reaches ¢g—, and at the sametime bar Kt leaves
plate o*. The effeet of this changeis to throw
all the lamps of group A into serviee with the
lamps of group D, the cnrrent passing from T
vie 1, 12, D, 9, A, 3, 13, ¢-, K-, a, and 2
back to I. The lamps of the groups thus
thrown into series are reduced in eandle-
power. The movement being continued bar
IS~ leaves ¢ and reaches b, and bar K*Hleaves

¢ty throwing groups B and K into series. Then

plate ¢~ 1s reached In the same manner,throw-
ing C and F into series. At this point the
six groups areinthree series, the lamps all be-
g at low candle-power. The movement be-
ing continued, bar K= leaves ¢~ 2~ 4~ in sue-
cesston, breaking the eircuit, first, of A D,
then of B I, and, finally, of C ¥.

The reverse movement of the switeh-bar
throws the lamps into circuit in the reverse
order from that just deseribed, the groups be-
ing first thrown into circuit in series of two
groups each, with the lamps at low candle-
power, and then these series being divided in
succession, bringing the lamps to (ull candle-
power, and, finally, the groups G H being
thrown in at full candle-power. In this way
the effect of a gradual lowering and raising of
the lights will be produced in a simple man-
ner and without the use of resistances. |

‘I'he use of the prineiple deseribed of throw-
ing the Iamps into series to reduce their can-
dle-power is one capable of extensive appli-
cation. Theswitch may be used for the lights
ol a room, and even for those of a single fix-
ture. Asmany groupsas desired may be con-
trolled by the switeh, or as small a number,
(two or more,) and each group may have as
many lamps as desired, (two or more.) The
plates ¢~ f~for groups G -H, which are thrown
on and off at full candle-power, may or may
not be employed.

In Kig. 2, M 1s a two-arm switeh control-
ling groups of lamps N O. The two switch-
arms are parallel and work together, being
connected by an insulating-bar. They are
connected at their pivots to the dynamo-
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| wires 16 17. The two groups of lamps are
connected together, and at their junction is 4
contact-plate for the switch. The outer side

of group N 1s connected to another switch- 7o
plate, and the outer side of O is connected to

: the positive dynamo wire 10.

In the position of the switech shown the
groups are in series and the lamps at low
candle-power. A movement of switch to the 75
left would break the cireuit of both groups,
while a movement to the right, causing the
switch-arms to rest upon the two contact-
plates, would throw the lamps into separate
circults and bring them up to full candle- 8o
power. The group of lamps Pis thrown into
and out of circuit at full candle-power by a
simple circuit making and breaking switch, Q.

The wires 16 and 17 of the group I? and the
same wires of the groups N O are connected 85
with the samesupply-cireunit or dynamo,which
1S not shown.

The apparatus hereinbefore deseribed is not
claimed, since it is the subject of a separate
application (Case A) for Letters Patent, Serial go
No. 152,557,

What I claim 15—

1. The method herein deseribed of lower-
ing and raising the candle-power of groups of
incandescing electric lamps, consisting in gs
changing the relation of the groups from mul-
tiple are to series, and vice versa.

2. The method herein described of lower-
ing and raising the candle-power of incan-
descing eleectric lamps, consisting in throw- 1co
1ing groups of lamps into and ont of circuit
successively, raising the candle-power of the
croups after throwing them into circuit, and
lowering the candle-power before throwing
them out of cireuit. 105

3. The method herein described of lower-
ing and raising the candle-power of incan-
descing eleetrie lamps, consisting in throw-
ing groups of lamps into and out of circuit

| successively, raising the candle-power of the rio

groups atter throwing them into cirenit, and
lowering the candle-power before throwing
them out of cireuit, and throwing into and
out of circuit other groups of lamps at full
candle-power. 115

4. The method herein deseribed of lower-
g and raising the candle-power of incan-
descing clectric lamps, consisting in throw-
ing groups of lamps 1nto and out of circuit
successively, each group being thrown into rzo
circult at low candle-power 1n a2 Series ar-
rangement, and then raised to full candle-
power 1n a multiple-arc arrangement, and be-
fore thrown out of circuit being reduced in
- candle-power by changing it from a multiple- 125
arc to a series arrangement.

This specification signed and witnessed this
16th day of May, 1SS85.

WALTLER J. PAINI.
Witnesses:
HEXRY W. WILLIAMS,
A. W, KIDDILE,
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