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{(No model.}

To all whom it ma 7/ CONCEFTS

Beit known that we, WALTER J. PAINE and
SIDNEY B, PAINE, both of the city of Boston,
in the county of Suffolk and State of Massa-
chusetts, have invented certain new and use
ful Improvement in Regnlators for Electric
Laghts, of which the followuw 1S a sl)eclﬁea-
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Our invention relates to apparatus forvary-
ing the illuminating effect of incandescing
electric lamps, the same being an lmprove-
ment upon the arrangements already devised
by the said Walter J. PPaine.

The object we have In view 18 to increase
the efficiency of the apparatus so that the
variations in the light will be more gradual.
This we do by combmmg 1n a single progress-
1vely-acting switch the principle ol throwing
the lamps into and out of circuit in groups,
with that of varying the candle-power of the
lamps of each group, both by throwing the
groups 1nto and out of arrangements in series
and by the use of external resistances.

A special feature of our invention is the
progression of each group of lamps through
different arrangements of series, to increase or
decrease the candle-power of the lamps grad-
ually (through two or more intermediate
stages) independent of external resistances.

Our object, further, 1s to provide means for
operating two or more of the switches together
or separately, as desired; and our invention
relates also to this feature and to other details
of connections, arrangement, and construe-
tion, as will be fully hereinafter explained.

In the accompanying drawings, forming a

with a portion broken away to show the series
of resistance-contacts; Fig. 2, a vertical sec-
tion of the switch; Ifig. 3, a bottom view of
the turning-disk; Fig. 4, a view, principally
in diagram, showing a single switch, regulat-
ing all the borders of a theater; and Fig, b, a
similar view showing separate switches for
regulating such border lights, the arrange-
ment we prefer.

The construction of the switch in the form
represented is as follows: A circular base, A,
of insulating material, 1s used, and this has a
depressed center, leaving a raised annular
periphery, B, which carries the stationary

F

¥

disk C, which is mounted on a spindle, D,
turned by a suitable hand-wheel, «. The disk

and spindle turn together, the spindle pass- 55

ing through a be'umg phte b, on base A.
The disk haS a corresponding phte ¢, secured
to its under or rear side, which 11dos upon
b. Upon the annulus B are secured three
long spring-fingers, I~ '~ G~ and four short
spring -fingers, HT [T K+ L. These are sta-
tionary contacts, the long fingers and three
of the short fingers (except L) being lamp-
contacts, while the short-finger Lt is con-
nected directly with the positive pole of the
dynamo or other source of electric energy by
wire 1. = The disk has contacts upon two
planes—an upper and lower plane—the long
fingers extending to the former and the short
ﬁngels to the latter. The upper plane of
the disk has a contact-plate, M —, which is
long enough to bridge the three long fin-
gers. This plate, as shown in Fig. 2, is se-
cured by a screw to the bearing- plate ¢ on
the back of disk. The bearing- plate b 1S ¢on-

nected by screw b directly with the negative

pole of the dynamo or other source of electric
energy by wire 2, and hence the plate M~ al-
ways has a direet connection with said pole of
the dynamo. 'The lower plane of the disk has
a long plate, N*, upon which the positive dy-
namo contact I+ rests thr oughout the move-
ment of the disk, except for a short extent at
the limit of lowest candle-power. The upper
plane of the disk has a bridging contact-plate,
O, which is long enough to take in a space
equal to the distance from the first to the last
of the six lamp-fingers, it having at one end
a continuation, O, on the lower plane of the
disk of sufficient lenn*th to bridge the three
short lamp -fingers. The upper and lower
planes of the disk have connected plates P P,
which are secured by screws d to a metal ring,

e, on the rear side of the disk, Fig. 3. Con-

tact is maintained with ring o by block or
brush /" on a spring-arm, f’, the spring-arm
being secured to the back of base A and the
block f projecting through an opening in said
base and bearing on ring e¢. On the opposite
side of ring B from the la,mp -fingers is located
a series of resistance-contacts, ¢.
vertical wires or plates secured to the inner
side of the ring B, as shown in Fig. 2. They

WVlthm the annulus B turns the | are secured to the blghts of resistances R, Fig.

These are
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4, the last contact ¢’ being connected with the | on their other sides with conductors 13 14 15,

Splmg arm /' by a wire, 3 as shown 1n dotted
lines in Fig. 4. The IGSISt‘mCO may be wire
or lamp or other resistances, as will be well
understood. The resistance-contacts ¢ ¢ oc-
cupy the same space in the movement of the
disk as do the plates PP P/, and they are ar-
anged so that the moving contact-springs
make conuection with one contact before leav-
g a preceding one. To the periphery of the
disk C are secured springs /2" A* and 7 i 47
the same 1in number as the brush-fingers, which
springs rub over the resistance-contacts in
succession. The three springs o 2 /7 are se-
curcd to the plate N*, while the springs 7 ¢
are secured to a plate, Q7, on the back of disk
C. This plate Q~ 1s connected by wire 4 with
bearing-plate ¢, ‘and hence has a dircet con-
nection constantly with the negative pole of
dynamo.

Between such of the contact-plates of the
disk as are separated a considerable distance
and are not intended to be brideed by the con-
tact-fingers in passing from one to the other
are located breaking-plates to take the spark
when any circuit is brolken before the brushes
pass on to insulation, which would other
wise be destroyed by the spark. Two such
plates are shown—one, L, directly after O,
and between 1t and I "\I“‘, and another, %, di-
rectly after O’ and between it and N*. Tnsu-
lating material is shown after the breaking-
p]utes; but wemay extend the breaking-plates
over the entire space, each breaking-plate be-
ing divided into sections, each not sufficiently
long to bridge any two fingers. Upon the disk
C is a suitable stop-arm, {, which strikes in its
movement limiting-stops m #n, the former stop
fixing the limit for highest candle-power and
the latter for the lowest candle-power.

The connections for a single switeh, with
lamps regulated by it and forming the border
lights of a theater, are shown in Fig. 4, 3
and 6 arc the positive and negative dyn’mm-
conductors, These runto a ]umtlon box, o,
in which canductms 1 and 2 are connected
W ith 5 and 6. Irom box o extend conductors

78, 910, and 11 12, which run to the borders
shown at the top of the drawings, two borders
being developed. The conductors 78, 910,
and 11 12, are protected by double-pole sa fety -
catches p and have also double-pole switches
q. The smtclms q are simply used to com-
pletely break the circuit to all the lamps of
the borders, so that any one or more borders
can be taken out of the operation of the regn-
lating-switch.

The two developed borders, IR S, areshown,
for purposes of 1llustration, as composed each
of twelve lamps. The wires 7 § run to border

‘R, 910 to border S, and 11 12 to a border not

shown. The lamps of each border are divided
into two scts, the lamps L of one set being
connected on one side with the positive con-
ductor 7 or 9, and the lamps L of the other
set being connected on one side to negative

running to long fingers It~ I~ G—, such ]‘unp.s
being divided equally among the three con-
ductors, two to each, while lamps I,/ are con-

| nected on their other sides 1n a similar man-

ner to three conductors, 16 17 18, running to
short fingers I IT KX*.  Thelamps connected
with each finger may be considered a group.
In the arrangement shown the lamps to be
regulated are divided into groups, half of the
groups being connected between the positive
pole of the dynamo and the switeh, while
the rest of the groups are connected between
the negative pole of dynamo and the switel.
In the position of theswitchshown the groups
are 1n a balanced-series arrangement, three
groups being in series with three groups. The
long and shmbSplmﬁ‘ fingers being all bridged
or connected together by the ]J]ates O O, the
current wiil be from dynamo through positive
conductors to lamps L, and from thence by
wires 13 14 15 to long spring-fingers, across
plates O O’ to shortspring-fingers (except Lit)
by wires 16 17 18 to lamps L/, and back to
dynamo by negative conductors. The lamps
of all the groups will have the same incandes-
cence-—that of ared heat. T'his is an interme-
diate position of the switch, the stop-armnot
being against either stop m or «.

Let us observe the changes effected by the
switch in turning disk to the left so that arm
[ will move toward stop n, which marks the
limitof highest candle-power. The first change
results in bringing short finger K+ upon plate
I, thespring 2 striking the resistance-contacts
g before KXt leaves O/, and KX* passing from O
to P’ without breaking circuit, the fingers be-
ing wide enough to bridge the space between
these plates. Now the group of lamps con-
nected with KT is no longer in series relation
with any other group, butisreceiving current
by wire 1to finger L+, plate N*, and spring 7,
and through resistance R, wire 3, spring /7,
block f, ring ¢, to plate P’, and from thence
by finger KT and wire 18 to lamps of group
and back to dynamo. As the movement of
disk C 18 continued the resistance I3 1s cut out
of circuit by the passage of spring hover con-
tacts ¢, such spring approaching the last con-
tact ¢’ (the one connected with arm ') as it
advances., When K* touches Nt, contact ¢
has been reached by 2, and the group of Ktis
raised to full candle-power, 1t then receiving
the full current divectly {from plate N+. Af
ter Kt has left I, finger I* reaches I’,and the
operation just deseribed 1s repeated for group
of I*, as 1t also 18 subsequently for group of
finger H*. The groups of H* I* KXt are all
at full candle-power; but the groups of I&— I¥-
G~ are outof circuit. Asthe groups of It I
H* pass in succession from P’ the balanced-
series arrangement which exists when the
parts are as shown in the drawings is changed.
Iirst, there are three negative (or long-finger)
oroups opposed to three positive (or short-fin-
oer) groups. When K™ passes from O, there

conductor 8 or 10. The lamps Liare connccted | will be three negativeand two positive groups
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opposed. Thiswillresult in raising the candle-
power of the two positive groups and lowering
that of the three negative groups. When It
passes from O’, the three negative groups will

oppose one positive group, resulting in a fur--
ther increase of candle-power of lamps Htand

decrease in candle-power of lamps E- F~ G-,
Now when H* leaves O the lamps of the nega-
tive groups will be out of circuit; butsincethe
lamps are intermingled the general effect will

be an increase of light, the movement of the

switch in this direction producing a regular
increase of the light. 1

It will be observed that the groups of Ht It

KT are progressed from low candle-power in

series through different arrangements of series
connected separately with a gradually - re-
duced resistance, and finally connected di-
rectly in multiple at full candle-power with-
out breaking the circuit. |

Attention is called to the fact that the parts

of the switchshould be arranged so the groups

of K+ I* H* in being connected to the resist-

ance through plate P’ should start on the re-

sistance ab somewhat different points, since
they have different candle-power when the
fingers reach P, as just explained.

When K* reaches P/, & should be on first
contact, g. When I* reaches P’, &’ should be
somewhat advanced on contacts g—say one-

fifth the distance—and when HT reaches P,

h* should be advanced a corresponding dis-
tance over /. This result is readily accom-
plished in the setting of the springs i 7/ h
This 1s indicated in Fig. 3, the distance be-
tween springs 2 and I’ beingless than that be-
tween springs hand/h’. As HT leaves P/, G~

reaches P, and ¢ reaches the resistance-con-

tacts. The group of G~ is now in ecircuit
through the resistance, the current, which is
reversed through said resistance, flowing from
dynamo through lamps of group of G~ to G-
and plate P, and via ring e, block f,; arm £,
wire 3, resistance R, spring 4, plate Q-, wire
4, plates ¢ b, and wire 2 back to dynamo. G-
passes from P to M~ without breaking circuit,
and the lampsof G~ are brought up to full

candle-power in a multiple-are relation, the

plate M~ having a direet negative connection
with dynamo.
that plate, and after F~ leaves P, T~ makes
contact with P, the groups of I~ and E~ being
raised 1n succession on the resistance and
brought to full candle-power on M—. With
H*I" K" upon N* and B~ F~ G—upon M—, all
the lamps are at full candle-power, and the
arm /[ strikes stop n. The disk C being turned
In the opposite direction, effects exactly the
reverse of those described are produced.
Group LK~ is first thrown upon the resistance
reduced in candle-power and put out; groups
F~ and G~ follow inthe same way;then group

- H* is thrown npon the resistance and into se-

rieswith £~ F~and G™,and groupsI* K+ follow
Insame manner. Thepositionshown in draw-

Ings 18 now reached. By further movement in
this direction, i~ passes upon k and its ¢ir-

through HT,
-and just before touching O/, arm [ strikes m.

When G~ leaves P, F~ reaches |

| Fig. 2, so that they will always mesh.

cuit is broken. IT*+at the same time passes
upon k'and hasitscircuitbroken. Thismove-

ment 1S continued, the circuits of F— and It -

are broken. H™ passes upon N*+; but L* hav-
ing left that plate, no circuit is established
When LT reachesedge of P/,

This 18 position of lowest candle-power pro-
duced by switech. G~ and Kt are still in eir-
cuit and in series with each other. This cir-
cuit canbe broken at the separate switches g.
By increasing the size of the switeh it can be
made to break all the circuits completely; but
we have found thatin practice this is not nec-
essary. |
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In moving from the position shown in the

drawings to the limit of lowest candle-power
the candle-power of all the lamps is kept at
the same low point until extinguished, the
groups being thrown out of eircuit in pairs—
one negative and one positive together—and
hence the candle-power of lamps remaining
in eircuit 1s not changed. Inadvancing from
limit of lowest candle-power to position
shown 1n drawings the groupsarethrown into
circuit in pairs, a short finger reaching O’ at
the same time that a long finger reaches O.
The series relation 1s not changed by the

throwing in of the groups until the position

shown is reached, when the groupsarethrown
singly upon the resistance, as already ex-
plained.

-In regulating theater-iights, we prefer to
connect a number of our switehes for simul-
taneous operation, as shown in Fig. 5. The
spindle D of each switch has a cog-wheel, T,
secured to its inner end. The cog-wheels T
of the switches operated together mesh with
a central cog-wheel, U, by turning which the
disks C of the connected switchesare turned.
The spindle D of each switch is arranged to
have a longitudinal movement in disk C and
back-board, A, it being kept forward in the
position shown 1n Fig. 2 by the spring r. In
this position wheel T does not mesh with T,
and the switch can be operated independent
of other switches. By pressing inwardly
upon handle «, spindle D will be moved,
compressing spring r, and the wheel T will be
caused to mesh with U. Thispositionis main-
tained by a spring-catch s, which engages
with the groovein spindle D. (Shownin Fig.
2.) Catch s 1s aspring-rod extending to out-
side of switch and having a turned end, by
which it can be drawn out to release the spin-
dle, whenspring» will throw spindle outwardly
and reiease T from U. To facilitate meshing
of T and U, the teeth of the wheelsare bev-
eled to edges on facing sides, as shown in
The
wheels T’ are not provided with teeth for their
entire circumference, but only to such an ex-
tent that the wheel U can turn them to the
limits for which they are constructed. Stops
t « upon wheels T engage springs-arms v on

back of A. Thestops tuof each switeh strike

spring-arm v just before last tooth of T leaves

go

95

I0O0

105

I10

115

120

125

I3C




'-::.;ijS

s

- U. 'The spring-arm exerts a pressure to force | side, of a regulating-switeh, with which such
so that when movement |
~of U is reversed '111 the w heels T Wl]l mesh.:;

. 1 Sub%mutml]y as seb forth.

~wheel T back

on.U,

' and turn with 1it.
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gether.
- fthe borders of & theater in this way, and the

foot -light switeh may also be ar ranged for
- simultaneous oOperation with

. :switclfms; bat this is not of so much import-
- ance.

It is evident that our switch is: mpwb]e of |
all of said groups, substantially as set forth.

- movement of the driving-wheel may be con--
o tinued until ‘all the switeh-wheels reach the.
N This further movement does not affect
- the switch-wheels already at  the limit, since
the driving-wheel has reached the point of no
~teeth on the particular switeh-wheels; but the |
- Spring-arms exert constantly a pressure tend-
g to throw the switch-wheels into ocarwith
 the driving - wheel, which 18 done when the
driving-wheel 1s reversed in its movement.
IS evulent that the cog- Wheels Gould h{, re- |
~ placed by friction-gearing. |
7 In TFig. 5 the sots of L,mes V W’ \ are the,=
~ Dborder- llght% of a theater; or one set may be
the fOOL*]Ighf‘w :
and the lamps of the set can be varied to any
- extent independent of the -other sets, and at |
~_any time two or more scts can be varied to-
\We prefer to eouple switches for all | - S
of two main conducting-wires extending to ... -
‘said eroups which are connected: directly pa,lbi o
with one and part with the other side of the
“circuit, a regulating-switch having direcs con-
.nection.s to both sides of ecircuit, 311(1 connee-

1imit.

IZach set has its own switch,

hereinbefore particularly referred to.

Tach switch may be designed to control as
many or few groups of lmnps as may be de-
sired, (two or more,) and each group can be
composed of a large number of lamps or of a
small number, (two or more.) |

The switches can be used for regulating in-
candeseing eleetrie lamps In any of the many
locations and for any of the numerous pur-
poses in and for which such lamps are now or
may be employed when 1t is desired to vary
the lighting ciiect.

For domestic use a switeh could Dbe cem-

ployed for the lamps of a room, or even those
of a single fixture.
- The method of regulating electric lights
hereinbefore described 18 not claimed, since
it will be made the subject of a separate ap-
plication for patent.

YWhat we claim 18—

1. The combination, with groups of incan-
descing electric lamps, of a regulating-switch
having moving and statiovary contacts, con-
structed and connected to throw the lamps
into arrangements in series, and a resistance
and contacts for throwing such resistance into
connection with the groups successively, sub-
stantially as set forth.

2. The combination, with two or more
oroups of lamps connected directly part with

The switch-wheelsare mtended to be thrown |
-111t0 and out of gear with the: driving-wheel, |
—each at any point: of adjustment without ref- |
~erence to the others, and hence the switeh-.
- wheels may reach the limit of their movement
at the same or at different times, and the| |
~disconnecting the group-contactsontheswitech - -
for throwing “the oroups into and out of’ 501‘168,- SRS
| 5111}Stant1fﬂly as set for th

the :1)01‘(161;‘-& 1

321 748

groups are also connected, the current flow-

ing to and from the SWItLh ‘Lhrou”h LmeS,

3. The combination, w1th two 01

7o

HlOI‘Bf o

oroups of lamps -connected directly part with .

one sideof the eircuit and part with the other
side of the circuit, of a regulating switeh hav-: RN
ing contacts with which said groups are also

connected, and contacts for connecting and

4. The combination,

with the other side of the cireuit, of a regulat-

ing-switeh:with whieh said leps are alsocon-
nected, and a resistance with which the groups
- Are Suceessiv ely cmmect ed

Set forth.

| with gr oups of hmpgi EERE
~connected directly part with one and part

surbSta.n-ti:;ﬂ;ly as

b The cmnbllmtlon w1th frmups of lamps, o

connected directly p*’ut with one and part
with the other side of the circuit, of aregulat-:
Jing-switeh with which said: lJamps are also
| conneeted, contaets for conneeting and discon-
‘necting the groups in series at the switch, and
o resistance with whieh the groups are suc-
ecessively connected, substantially as set forth.

6. The combination, with groups of lamps,:

ICO

tions between the contacts of said switeh and. .

7. The combination of two or more sets of
lamps, each composed of two or more groups,
one or more regulating-switches for reguhb
ing the candle-power of the lamps, and a sep-
arate cirenit making and breaking switch for

cach set of lamps, wheleby any st of lamps
can be removed from the action of the regu-
lating-switeh, substantially as set forth.

S. The combination, with two or more sets
of lamps,each com posed of two or more groups,
a separate candle-power-1 regulating switeh for
cach set, and a driving mechanism connecting
the switches meclmmmlly for snuultaueom
operation, substantially as set forth.

9. The combination, with two or more sets
of lamps,each composed of twoormore groups,
a separate candle-power-regulating switch for
cach set, & common (hwnw 111echfmlsm for the
two Or more switches, fmd devices permitting
cach switch to be con nected with sach driving
mechanism or disconnected therefrom inde-
pendent of the other switeh or switches, sub-
stantially as set forth.

10. The combination, with two or more sets
of lamps,each composed of two or more groups,
of the separate regulating-switches, one for
cach set, having spindles capable of longitudi-
nal movement and carrying gear-wheels, a
central gear-wheel for operating the switches
together,a catch for locking each switch-wheel

one side of the circuit aud part with the other ! in gear with the driving-wheel, and a spring
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for throwing each switch-wheel out of gear
F:'itlllj the driving-wheel, substantially as set
orth. |

11. The combination, with two or more sets
of lamps,each composed of two or more groups,
and separate regulating-switches, one for each
set, of the driving-wheel, the switch-wheels
on spindles parallel to that of driving-wheel
and adapted to be moved into and out of gear
with the driving-wheel, the teeth of the wheels
being beveled. on opposing faces,substantially
as set forth. | S

12. The combination, with two or more sets
of lamps,each composed of two or more groups,
and separate regulating-switches, one for each |
set, of the driving-wheel, the switch-wheels en-
gaging the driving-wheel for a part only of
thelr circumference,and the stops and spring-
arms, substantially as set forth. |

13. In aregulating-switch, the combination
of the pole-plates N+ M~ with the bridging
contact-plates O O',and the two sets of fingers
connected through lamps to opposite sides of
the circuit, substantially as set forth.

14. In a regulating-switch, the combination
of the pole-plates N* M~ with the resistance-
contacts and springs, the resistance-plates P
P, bridging-plates O O, and the two sets of
fingers connected through lamps to opposite
sides of the circuit, substantially as set forth.

15. Thecombination, with {wo or more lamps
or groups of lamps, of switehing-contacts for
throwing alamp or group oflamps from a series
to a multiple-arc arrangement,and vice versa,
the contacts being constructed and arranged
relatively, substantially as described, where-
by these changes will be effected without
breaking the circuibt of or extinguishing the |

5

lamp or group of lamps, substantially as set
forth. | |

16. The combination,with two or more lamps
or groups of lamps, of an adjustable resistance
and switching-contacts for throwing a lamp
or group of lamps from a series arrangement
into connection with said resistance and into

a multiple-arc arrangement, or vice versa, the:

contacts being constructed and arranged rela-
tively, substantially as described, whereby
these changes will be effected without break-
ing the circuit of or extinguishing the lamp or
group of lamps, substantially as set forth.

'17. The combination, with a current-sup-

plying eircuit of lamps and aregulating-switch

connected to both sides of the circuit, of a re-

ﬂ- sistance arranged, substantially as described,

to be thrown by said switch into connection
with either side of the supplying-circuit, sub-
stantially as set forth.

18.Thecombination, witha regulating-switch,

| of a resistance connected with the switeh-

contacts, substantially as described, whereby
it will be thrown into circuit suceessively with
different lamps or groups of lamps, the switch-.
contacts for said resistance being arranged to
throw the resistance into connection with the
lamps or groups of lamps at different points,
whereby theinitial incandescence of the lamps
or groups so connected will be varied,substan-
tially as set forth. | :
This specification signed and witnessed this
bth day of January, 1834. |
WALTER J. PAINL.
SIDNEY B. PAINE.

Witnesses: -
T. . GREENE, Jr.,
~ E. C. ROWLAND.
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