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To all whom it may CONCETIL:
Be it known that I, WALTER J. PAINE, of
Boston, in the county of Suffolk and State of
- Massachusetts, have invented a certain new
s and useful Improvement in Regulators for
Blectrie Lights, of which the following 1s a
specification. |
The object I have in view is to provide ap-
paratus for raising and lowering the candle-
10 power of incandescing electric lamps without
the use of the bulky resistances heretofore em-

ployed, which were located in the circuit ot |

all the lamps whose candle-power was to be
varied, and hence had to carry the current for

15 all the lamps. I aeccomplish the object by |

arranging the lamps in groups, the lamps
of each group being in the same circuit, and
the lamps of the several groups being prop-
erly intermingled or located, and throwing
20 these groups into and out of circuit succes-
sively, each group before being thrown out of
cireuit being reduced in candle-power by in-
troducing resistance gradually into 1ts eircuit,
and being thrown into circuit at low candle-
25 power by the use of resistance which is grad-
ually reduced to raise the group to full can-
dle-power. A single switeh performs this op-
eration, and the same small resistance is used
for all the groups. The switch 1s also ar-
30 ranged to throw other groups of lamps into
and out of circuit at full candle-power. A.d-
ditional separate switches are used, one for
each group, for breaking the circuits of the
groups, so that one or more of the groups can
35 ab any time be thrown out of circuit and kept
-~ out independent of the operation of the regu-
lating-switch. | |
In the accompanying drawings, forming a
part hereof, Figure 1 is a top. view of the
40 switeh with the handle omitted for clearness,
the connection to lamps and resistance being
shown in diagram; and Fig. 2 a vertical sec-
tion of the switeh.
The form of switch shown in drawingsiscom-
45 posed of a stationary circular base of insulat-
ing material, having a raised periphery form-
ing a ring, A, carrying spring-contact fingers,
which bear upon a revolving disk, B, located
within ring A, and having contact-plates.
50 The disk B is turned by handle «, and has a

1

stop-arm, b, striking-stops ¢ ¢ on the ring A,
which stops limit the movement of the disk,
it being turned in one direction to throw the
groups of lamps from full candle-power suc-
cessively into connection with the gradually-

increased resistance and out of circuit, and.

in the other direction to produce the reverse
effect. The disk B has contacts upon two
planes, the long fingersshown projecting over
the lower plane to the higher plane, while the
short fingers bear upon the lower plane, which
is around the periphery of the disk.

O is a segmental metal plate carried by the
upper plane of disk B, and having an exten-
sion, ¢/, on the lower plane of the disk. The
segmental plate C may be of any size less than
one-half of the disk. Itoccupies in the switch

‘shown about one-third of the upper surface

of disk B on its higher plane, and is suffi-
ciently large to connect together all the long
fingers of the switch. The extension C' on
lower planeof disk B islargeenough tobridge
three of the short fingers. Upon the lower
plane of disk B is another bridging-plate, D,
which is somewhat longer than €'. This last
plate bears the relation to the other plates
shown in the drawings, and hereinafter set
forth in connection with the description of the
operation of the switch. The surfaces of the
disk-contacts, it will be seen, are in different
parallel planes. By this feature I am enabled
to make contact much more neatly and relia-
bly than if the contacts were in one plane.
Furthermore, dangers of short-circuits- are
lessened, ahd the construction of the disk 1s
cheapened. |

EF G H Iare groupsof incandescing electric
lamps L, the lamps of each group being shown
for clearness as located together.

In practice the lamps of theseveral groups
will be intermingled or otherwise arranged to
produce 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 of all the
groups. IFrom the oppositeside of the groups
separate conductors run to spring-fingers on
the switch, as will be presently explained,
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conductor, 2, runs to the center
and to plates C (.

Referring to Fig. 2, it will be scen that wire
2 runs to metal post d on the 1nsulating-base
of switch. This post has springs ¢, making
contact with disk f on central spindle, ¢. The
spindle having plate C secured thereto, the
result is a connection from dynamo to plates
CC. The separate wires 34 from groups I
I run directly to long spring-fingers K IV,
arranged side by side, whiclh fingers have 1o
other connections. When these fingers are
on piate C, the lamps of groups B I are at full
candle-power, and these groups are thrown
out of and into eircuit at full candle-power
by the movement of disk B. The separate
wires 5 6 7 of groups G H I run to short fin-
gers G'H'T', located at a considerable distance
apart, greater than length of plate D, and
these short fingers are connected with long
fingers G* I’ T*, on the opposite side of A, by
wires 3 910. (Shown in dotted lines.)

Located side by'side with fingers ¢ H' I’ are
other short fingers, < & I, which are connected
together as shown by dotted lines, and with g
conductor, 11, extending to a three-part resist-
ance, & R % Tollowing long finger I* are
three short fingers, 4 * ¢, which are connected
with the other ends of the resistances R R’ Rz,
Following long fingers H? and G? are other
sets of shory fingers ' /2 1* and ¢ ¢* ¢*. The
first and third sets of short fingers are connect-
ed together in direct order, 4 being connected
with ¢', 4* with ¢* and # with g°. 'The connee-
tion with the intermediate set is reversed, ¢’
and ¢" being connected with I’y ¢° and ¢* with
w5y and ¢ and ¢" with 7. If more than three
parts of resistance are used,there will be more
of these fingers, and if more than three sets of
these fingers are employed (which would be
necessary in a Switeh where the resistance is
thrown into connection with more than three
groups of lamps) the connections of alternate
sets will be reversed. This arrangement is to
prevent a change of conditions when plate
bridges the last finger of one set and the first
of the next set. Outside of the regulating-
switch the separate group-wires have simple
cireuit making and breaking switches M, for
breaking eircuit of one or more eroups inde-
pendent of the regulating-switech. The resist-
ances I R' R* may be wire, lamp, or resist-
ances of any character, as will be well under-
stood. |

The operation of the parts, assuming that
all the cireuits are closed at switches M, will
be as follows:

With the parts in the position shown inthe
drawings, the lamps of all the groups are in
circult and at full candle-power. The current
passes from K, via 2, to C, and from thence
through I I’ 5 4, groups E, F, and 1, back to
X5 also, from C through G* H* 1! 8 9 10 G’ I/
I"5 6 7, groups G,H,T,and 1, back to K. The
disk B being turned in the direction of arrow

m Kig. 1, plate C will pass from beneath fin-
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of the switch | gers IV I, and groups T E will be thrown out

of circuit in sucecession a5 full candle-power.
When C passes from I% plate ¢/ will bridge
i" 4" ', and D will bridge T and Z, D reaching I
before C leaves I*. Now lamps of group I
will be in circuit with the three resistances
R R R*%and will be reduced somewhatin can-
dle-power. The current for group I will flow
from X, vic 2CC ¢ # PR R1LID I 7,
lamps of T and 1,back to K. By a further
movement the plate C will leave 4 and 4 in
suceession, cutting out R and 1)/, with the ef-
fect of increasing the resistance and gradually
lowering candle-power of T until ¢’ leaves 4,
when I will be thrown out of circuit. At this
woment plate D leaves . This operation is
repeated for groups IT and G, the arm b strik-
Ing stop ¢, when the last group, (z, 18 thrown
out of circuit. The lamps will then be all
out of circuit. By the reverse movement
group G will first be thrown into cireuit at
low candle-power in connection with the high-
est resistance, and the resistance will be grad-
ually reduced by throwing in other resistance-
circuits in multiple, and the lamps finally con-
nected directly in eireuit at full candle-power.
This will be repeated for groups ™ and I in
suceession, and then E and I will be thrown
1n at full candle-power.

The throwing the lamps into and out of ¢ir-
cult in groups produces the effect of a gradual
raising or lowering of the lights, the extent of
subdivision determining the increase or reduc-
tion of light for each steyp.

A single switch for controlling groups of
lamps in this manner Iconsider my invention,

as distinguished from an arrangement having

a scparate simple circuit making and break-
ing switch for each group. The gradual re-
duction or increase of candle power of each
group of lamps through two or more inter-
mediate stages before being thrown out of cir-
cuit and after being thrown into cireuit is a
point of importance. I consider the four
changes effected by the switeh shown as such
a gradual increase or reduction of candle-
power. | .

My switch is especially adapted for theater
lighting, where the production of proper scenic
effects requires that the electric Iamps should
be capable of complete control in candle-power,
the same as gas; but the switeh may also be
used for the lamps of a singleroom or even for
those of asingle fixture.

The number of groups controlled by the
switch can be made as small or great as de-
sired—two or more—or as the particular use
may require, and each group may have as
many or few lamps as desired—two or more.

The fingers E' IV for throwing croups of
lamps on and off at full candle-power may or
may not be used.

The method of regulating electric lights

hereinbefore deseribed is not claimed, since
1t will be made the subject of another appli-
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1. Inapparatus for lowering and raising the
candle-power of incandescing electric lamps,
the ecombination of two or more groups of such
Jamps, a regulating-switeh, with which all of |
said groups are connected, acting to throw the |
oroups into and out of circuit successively
and to vary their candle-power while in cir-
cuit, and separate circuit making and break-
ing switches for the groups, whereby any one
or more groups can be removed from the ac-
tion of the regulating-switch, substantially as
set forth. N |

2. The combination, with groups of incan- |
descing electric lamps, of a regulating-switch l

oroups into and out of circuit successively,
and a resistance introduced by said switch
into the circuit of each group on throwing it
out of or into circuit,substantially as set forth.

3. The combination, with groups of incan-
descing electric lamps, of a regulating-switch
connected with said lamps for throwing the |
oroups into and out of circuit successively, a
resistance introduced by said switch into the |
circuit of each group on throwing it out of or
into eircuit,and other groups of lamps thrown
by said switch into and out of circuit at full
candle-power, substantially as set forth.

4. The combination, with groups of incan- |
descing electric lamps, of a switch having a |
moving contact connected with one pole of
the source of supply, the other pole of such
source being connected with the lamps, and
stationary contacts in such switch separately |
connected with the groups, said stationary
contacts being all bridged by the moving con-

‘tact to bring all the groups into circuit, and |

being successively left or met by such moving
contact to throw the groups out of or into cir-
cuit, substantially as set forth.

5. The combination, with groups of Incan-
descing electric lamps, of a switch having a
moving contact connected with one pole of
the source of supply, the other pole of such
source being connected with the lamps, sta- |

3

tionary contacts on such switch separately
connected with the groups, said stationary

contacts being all bridged by the moving con-

tact to bring all the groups into circuit at full 50
candle-power, and being successively left- or
met by such moving contact to throw the
oroups out of or into circuit, and other sta-
tionary contacts connected with resistances
and following the main contacts,for throwing
the resistances into and out of eircuit with the
oroups separately, substantially as seb forth.
6. In a regulating-switch, the combination
of a turning-disk having concentric contacts
the surfaces of which are in more than one
plane, such planes being parallel, and station-
ary contacts bearing on the different planes
of the disk, substantially as set forth. -
7. In a regulating-switeh, the combination
of a turning-disk having concentric contacts 65
the surfaces of which are in more than one
plane, such planes being parallel, the sur-
rounding stationary ring, and the long and
short spring-fingers, substantially as set forth.
8. In a regulating-switch, the combination, 70
with disk B, of plate C on the upper plane of
said disk, the extension C' thereof on the
lower plane of the disk, and the long and
short stationary contacts, substantially as set
forth. a
9. In a regulating-switch, the combination,
with disk B, having contacts C, C, and D, of
the double sets of lamp-contacts and the re-
sistance-contacts, substantially as set forth.
10. In a regulating-switch, the combina- 30
tion, with the turning-disk carrying bridg-
ing-contact ¢/, of the sets of stationary resist-
ance-contacts and connections between, such
sets of resistance - contacts reversed in order
for the alternate sets,substantially as set forth. 85
This specification signed and witnessed this
5th day of January, 1885.

“WALTER J. PAINE.
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Witnesses:
T. G. GREENE, Jr.,
E. C. ROWLAND.
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