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To all whom it may concern: |

Be 1t known thatI, GranviLLE E. PaLMER,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new
and useful Improvements in Electric-Light-
specification. U |

This invention has relation to electric-light-
ing systems, and it is illustrated as embody-
ing a system in which arc-lamps are arranged
in.serles and derive their power from a con-

1ts -object to provide for each of the lamp-
circuits a controller by means of which an
operator at the central station may switch on
or cut out any desired series of lamps inde-
pendently of the others without interfering
with the lampsof any other series. It further
has for its object the provision of means at
the point of control by which the operator
may be informed of the condition of each
lamp-circuit— that is, whether it is open or

" closed.

Referring to the accompanying drawings,
Figure 1 represents diagrammatically an elec-
tric-lighting system embodying theinvention.

Ing a generator, 4 main circuit, a seriesof arc-

Jlamp circuits in multiple therewith, and a

controlling-circuit and mechanism associated
therewith. Fig. 2 represents the .switch
mechanism for one of the lamp-circuits. Fig.
3 represents the mechanism located usually at
the central station for illustrating the condi-
tion of the various electric-lighting circuits.

FKig. 4 represents a form of magnet which
.may be used in my system.

Referring to the drawings and first to Fig.
1, A .indlcatgs a central station having therein
an alternating - current generator ¢ with a

~direct-current exciter &, these being illus-

trated conventionally. ,

¢ represents the main lighting-circuit hav-
ing connected in multiple a plurality of in-
dependent arc- lighting circuits d d. The
lamps ineach circuit are indicated at &’. In-
terposed between the main circuit -and the
lamp-circuits are constant-current regualators,
(indicated conventionally at ¢.)

J Indicates the controlling-circuit, which is

connected 1n series with the switeh mechan-

isms, (indicated in Fig. 1'conventionally at £,)

80 that whereas the lamp-circuits d d are all

~in multiple with relation to each other the

which the following 1s a

switch mechanisms which control said circuits
are all in series, as will be hereinafter ex-
plained in detail. + '

The terminals of the circuit £are indicated

at /* f~ there being connected to those ter-
minals a double-throw switch by means of

55
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which the circuit # may receive either an

alternating current from the circuit ¢ or a
direct current from the exciter 8. To this
end it will be observed that with the exciter-
circuit 0" there is .connected in multiple a
circuit #°, having its conductors terminating
at statlonary contacts #°in juxtaposition to
those at 7~ -

o « 1ndicate stationary contacts which are
the terminals of a secondary circuit o2, there
being a primary circuit in multiple with the
mailn .circuit ¢ ¢, with a static transformer
a’, as shown. -

By the switch mechanism (indicated in dot-
ted lines at ¢*) the circuit # may be connected
with the alternating circuit ¢° or with a di-
rect. circuit ¢°, so that either an alternating
current or adirect current may be thrown on
the line. This is provided for accomplishing
certain results, as will be hereinafter ex-
plained. | _

A switch mechanism 7’ is shown in detail
in Fig. 2, and reference may now be had there-
to for explanation of the details of construc-
tion, itbeing understood that said mechanisms
are duplicates. | ' |

g indicates a double-pole switch substan- -
tially of the form shown in my copending ap-

plication filed June 1, 1903, Serial No. 159,471.
This switch is immersed in an oil-bath con-

| tained within a receptacle g'°. The two con-

ductors forming a portion of the lighting-
circult & are connected with the arms ¢/, in

which the movable double-pole switch ¢ is

mounted. ¢° indicates the stationary con-
tacts, which are electrically connected and

with which the movable contact may be en-

gaged to short-circuit the lamp-cireunit d when
the lamps are cut out. ¢° indicates the sta-
tlonary contacts, which are respectively con-
nected with the conductors of the lamp-cir-
cuit . ‘These parts are shown in side eleva-
tion; but it will be understood that there are
two contacts ¢° and two contacts g° and that
the two arms or poles of the switch are elec-
trically disconnected. '

To operate the switch g and cut out or cut

in the lamps, there is connected to the switch,
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by means of & link g%, an arm 4° on the rock-
shaft ¢° at the top of the receptacle ¢™.- To
this shaft i1s connected a long lever ¢', which
is normaliy held downward by a spring 4" so
5 as to cut out the lamps in the lamp-circuit.
This lever is adapted to be moved upward by
electromagnetic mechanism controlled by the
starting -circuit 7. (Shown in heavy black
lines in Fig. 2.)
10 A indicates an electromagnet of the solenoid
type, in which the cores A’ are connected to
~a plunger or bar A°, moving in guides A’
The lower end of the plunger has a pin-and-
slot connectwn with the link A* pivoted to the
lever ¢'. (Jonsequ_ently when the electromag- |
net 1s energized the bar A° is drawn upward
to throw the switch ¢ and cut in the lights.

In order that the switch may be held in its
operative position, the light-circuit ¢ has in-
cluded therein in series a solenoid magnet 2,
the core 2’ of which is adapted to actuate a
latch mechanism which engages a device car-
ried by the end of said lever g'. The latch
mechamsm consists of two angular levers or
latches ¢° 7°, pivoted at 2° 4°, respectively, and
having their ends adapted to enter notches in
the sides of a slide ¢, attached by a pm-and- |
slot connection with the end of the lever g'.
The shorter arms of the latches project to-
ward each other, and the slide ¢ moves be-
tween them, bemg ogulded in its movement by
a guide 2. The lono*er arms of the latches 7
are provided with pins 2, plO]ectmﬂ' through
converging siots in a head #’ upon the lower
end of the planger c¢r core 7. By virtue of
this construction when thé slide 2* is moved
upward by reason of the energizing of the
magnet 4 the current passing thmugh the cir-
cuit d causes the energizing of the magnet 7
and a consequent upward movement of the
pluncrer 7, 80 that the pins 7° ¢° in the latches
7 are moved away from each other and the
- ends of the smaller arms of said latches are
caused to enter the notches in the sides of
the slide 2%, whereby the lever 7" will be locked
1n its ralsed position so long as cu rrent con-
~ tinues to flow through the magnet .

The magnet 4 is so wound and constructed
that it will operate to raise the plunger 4* only
when a direct current is passed throuﬂ'h the
starting-circuit and is not affected by the pas-
sage of an alternating current. This is fora
particular purpose, as swill be subsequently ex-
plained.

In Fig. 4 1s lllustmted a form of magnet in
which the pluncrer will be raised when a di-
rect current 1s passed through its coils, but
which will not be raised when an alternatlnw
current 1s sent through said coils. Said elec-
tromagnet is wound with coils 2, which when
a direct current is sent through the line will
raise the plunger 2’. Around the plunger is
wound an endless coil 2" of copper wire. The
currents induced in the coil A" by the alter-
05 nating current in the coil A tends to effect a |
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repulsion of said coll A" sufficient to overcome
the magnetic attraction of the core A/, so as
to prevent the said core or plunger from ris-
ing. I do not herein specifically claim a mag-
net and its core or plunger thus comnstructed.

In order to selectively actuate any one of
the switches g, the following mechanism is
employed: A dlc;k 7 of conductive material
1S rotatively mounted upon an arbor 7 and is
provided with a seriesof ratchet-teeth 7" dou-
ble in number to the light-circuits on the mam
fine. This disk is provided with a section ;*
of insulating material, as indicated. s* indi-
cates a brush which rests against the disk, and
said brush and disk are connected in multiple
with the magnet 4 by the branch cireuit, (indi-
cated at £%) -

it will be understood that so long as the cur-
rent can traverse the circuit /°, including the
disk 7 and the brush 5% it will not traverse the
coils of the magnet 4, owing to the high re-
sistance of the magnet. When, however, the
brush 7* rests upon the insulation ;°, the cur-
rent in the starting-circait 7 will be forced
through the magnet A to energize the same
and effect the actuation of the switch 4. So
iong then as the brush 7* rests upon the me-
tallic portion of the cdisk 7 the passing of a
current through the starting-circuit 7 will
have no effect upon the magnet 4 and upon
the switch g.

Hor the actuatmn or sbep-—by—step rotation
of the disk 7 a magnet £ is placed in the cir-
cult f, and its core or plunger k-, which 1s
guided by the guide 2%, carriesaspring-pressed
pawl i, adapted to engage the teeth of the
ratchet 7°.  The magnei;z?.:: 1s so wound and con-
structed that it is energized to move the plun-
ger £ by the passage of either a direct cur-
rent or an alternating current through its
coils. The purpose of this is that the rotary
disk s for each of the lighting-circuits may be
rotated each time a current is sent through
the starting-circuit, whether the current be di-
rect or alternating, whereas the mechanism
which operates the switeh g will be actuated
i_'mly when a direct current is.thrown onto the
ine

lighting-circuifts on the main line, and there-

fore eight independent switch mechanisms 7/,

asindicated conventionally in Fig. 1, each disk
7 will be provided with sixteen teeth. For

| the purpose of centering or indexing the disk,

1t 1s provided with a toothed stop-wheel ;°,
with which is adapted to coact a spring-
pressed lazy-paw! 7°.  Although but one disk
7 1s illustrated, it will be understood that
they are so arranged in the several switch
mechamsms that no two of the insulated por-
tions 7° bear the same relation to the brush j
at the same time. This is, as described, in
order that the magnets 2 may be Selectively
actuated one at a time.. From this descrip-
tion it will be seen that by_throwing the

-Assuming that there are, for 1nstance, eight
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switch @ to the right in Fig. 1, so as to throw
the alternating current on the circuit /> the
magnet £ may be energized successively to
. the disk 7 to a point un-
til the insulated portion 5 is just to the right
of the brush s* as indicated in dotted lines
in Fig. 2. Then by reversing the switch ¢
the direct current is thrown on the line.
This causes the disk ;7 to be advanced one
step, and the brush ;*
insulated portion ;2 of the disk. Thereupon
the direct current will be caused to flow
through the magnet 4 and the plunger A* will
be raised to lift the switch-lever ¢* and cut in
the lamp-circuit .- As soon as the lamp-eir-
cuit is cut in, of course, the current passes
through the magnet 7 and the latch mechanism
1S actuated to maintain the switch ¢ in its
closed position through the medium of the

devices hereinbefore described. The switch-

lever o' is then moved to a neutral position

to break the circuit £ From this description
‘1t has been made clear that an operator at the
~central station may cut in any one of the

lamp-circuits d without cutting in the others,

and 1t will be apparent that should the light- [

- circult be broken or opened the current will
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fail to pass through the magnet 7, and con-
sequently the latch mechanism +* will release
the slide ¢', and the spring ¢* will open the
switch g, so as to cut out the lamp-circuit d
automatically by causing the arms of the
switch g to engage the stationary contacts g%

transtormer B is employed, as indicated con-
ventionally in Fig. 2. Mechanism is provided,
however, by means of which the operator at
the central station may selectively cut out
any one of the lamp-circuits & without af-
fecting any of the others of said circuits.
This is accomplished by means of the tollow-
ing devices: m indicates a disk’ mounted to
rotate upon a-stud m'. This disk has asso-
ciated with it a four-toothed ratchet m>,
adapted to be engaged and advanced with a
step-by-step movement by a, spring-tensioned
pawl s°, mounted upon the plunger 4% A
stationary brush 22* bears upon the disk, and
the arbor 7’ and the brush m* are connected
in multiple with the lighting-circuit d by
means of the conductors &°>. This branch cir-

" . cult operates when closed to short-circuit the

55
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electromagnet ¢+ by reason of the greater re-

sistance of the magnet.. The disk m is formed
of twosections, one,(indicated at’,) of m etal,
and the other,(indicated at 7", ) of insulating
material. It has been stated that the ratchet
m" has four teeth, so that it will be seen that
for two steps of the disk the brush m* will
rest upon the insulated section thereof, while

 for the next two succeeding steps the brush

05

will rest upon. the metallic portion.
When the branch circuit d* is closed by rea-
son of the brush m'engaging the metallic sec-

tion of the disk, the current through the lamp-

will then rest upon the

of particular value where the tub-

circuit & (if the latter be closed) will fail to
traverse the coils of the magnet ¢, but will be
short-circuited through the disk # and the

‘brush m*; but when the disk occupies a posi-

tion in which the brush »* engages the insu-
lated section /’, then the closing of the light-
cireuit o will canse the current to pass through
the magnet 7. The purpose of this construc-
tion will be explained in describing the opera-

‘tion of first cutting in and then cutting out

the lamp-circuit. .

In cutting in the lamp-circuit, the disk

will be in the relative position shown in Fig.
2, and the disk 7 will have been rotated until
the "insulated portion ;° occupies the dotted
position. Then the direct current will be

‘thrown onto the line # with the result that the
~disk 7 will be given one step to bring the in-
sulated portion ;° under the brush 7, in con-

sequence of which the magnet A will be ener-
gized and the switch ¢ move to cut in the
lamp-circuit with the consequent result that
the slide 2* will be locked in its raised position

by the closing of the current through the mag-

net .z, the moving of the plunger A* will ad-

vance the disk 7 until the brush m* rests on

the section 7’, and the lighting-current will
be caused to pass through said magnet 7, inas-
much as the braneh circuit d?is now broken.
Then the circuit / is interrupted and with the
faillure of current in the magnet /4 the plun-
ger A* will drop, due to the pin-and-slot con-
nection with the link 4% -although at this time
the slide ¢* will remain locked in its raised
position: The direct current will then be
thrown a second time upon the line by the op-
erator to advance the disk s one step: but be-

fore themagnet % has had time to mechanically

actuate the disk the current will have passed
through the magnet % to raise the plunger 4
and rotate the disk 7 another step. As soon
as the insulated section ;° of the disk 7 passes
beyond the brush s* the current through the
magnet % is cut out by the circuit #? and the
plunger A*will again drop. This leaves the
switch-leverstill raised and locked inits raised
position by the passage of the current thron oh

‘the magnet ¢, so that upon the failure of the
current in the lighting-circuit  the magnet ¢

will be deénergized to automatically cut out
sald lighting-circnit. The reason for effect-
ing this second step in the rotation of the disk
m 1s to place the disk 7 in position to permit
the operator to cut out the lighting-circuit

upon the next step of said disk. While the

disk 77 remains in the position to which it was
last moved, according to this description the

operator is free to send alternating and direct

currents through the starting-circuit to rotate
the disk yand otherswitch mechanisms 7’ with-

out disturbing said disk m, for it will be re-

membered that except when the brush 5* is
engaged with the insulated section ;° of the
disk 7, either an alternating current or a direct

' current may be thrown by the operator on

'z 3

70

73

30

90

95

100

108§

110

11§

120

12§

130



IC

20

25

30

35

40

45

50

55

60

05 may during its rotation be engaged with the |
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the line 7 to contro! some other lighting-cir-
cult without affecting in any way the magnet

L or the disk ., for the reason previously ex-

plained, and it will be further seen that by
means of an alternating current the disk 7 in
any one of the switch mechanisms may be

brought to a proper position to permit the ac-
tuation of the magnet A2 by a direct current

without disturbing or otherwise interfering
with the other lighting-circuits.

Now the operation of selectively cutting
out-any one of the lighting-circuits will be
explained. When acurrentis traversing the
light-circult ¢ from the main circuit ¢, the
disk » is 1n position with the brush »* upon
the insulated section #2’, so that the next step
of the disk will cause the brush to engage the
metallic section to short-circuit the magnet <,
and consequentiy to cut out the lamp-circuit
the disk 7 1s rotated with a step-by-step move-
ment by intermittently throwing onto the
line 7 the aiternating current until the insu-
iated section 7° occupies the position shown
in Fig. 2. Then the operator throws onto
the line £ the direct current with the result
that the disk ;y 1s advanced one step, the mag-
net /4 is energized to raise the plunger A* and
rotate the disk m one step, whereupon the
magnet ¢ 1s immediately short-circuited to
permit 1ts core to drop and effect the release
of the slide 7* by the latches, in consequence
of which the switch ¢ will be opened and the
lighting-current short-circuited through the
contacts g°. Although the lamps in the cir-
cuit d are out, yet it is necessary for the op-
erator to again throw the direct current onto
the line to effect a second rotative step of the
disk 77 In order that the eircuit may be again
thrown on the line by performing the steps
hereinbefore described in that connection.

According to the foregoing description it is
essential for the operator to selectively cut in
and to selectively cut out the lamp-circuit to
throw the direct-current four times upon the
line. This is by reason of the provision of
the four-toothed ratchet. By the substitu-
tion, however, of a mechanical equivalent for
the pawi-and-ratchet mechanism it is possible
to cut in the light-circuit with a single ener-
gization of the magnet 4 and cut out the light-
circuit with but one energization, so that it
will be understood that there is no.intention
to limit the invention to the particular means
which I have seen fit to illustrate. |

One of the striking features of the inven-
tion Is the employment of electric currents of
different characteristics for effecting the rota-
tion of the selective disks 7 and the actuation
of the switches g. The employment of these
carrents enables the operator to freely rotate
the disks to bring any one of them to a posi-
tlon to cut in or cut out a light without af-
fecting any of the other light-circuits, since
although the insulated section 7° of any disk

‘lution of the disks ¢'.

801,261

brush ;*, yet the magnet A will not be ener-
oized since to effect the rotation of the disk
the operator is using alternating current.

It is quite apparent that to secure the best
resuits the operator should be apprised at all
times of the condifions of the various switch

mechanisms and of the light-circults, and to
this end there is located at the central station

a registering or indicating apparatus, (illus-

trated conventionally at » in Kig, 2, but shown

in‘detail in Figs. 1 and 3.}

Referring to the lasi-mentioned figure, it
will be observed that this indicating apparatus
inciudes & plurality of indicating toothed
disks¢’, independently journaled upon a wheel
or disk o° itself mounted to rofate upon an
arbor ¢*. Associated with the disk is a six-
teen-toothed ratchet ¢, which when rotated
witn a step-by-step movement effects a simi-
lar rotation of the disk ¢°, with a constantrevo-
There 1s one indicat-
ing-disk o' for each lamp-circuit, and as eight
circuits have been illustrated in Fig. 1 there
are eight disks, and they bear the words " On?”
and ~“Off” for the purpose of 1ndicating

‘whether or not the lights are turned on or

turned off. For each disk there is & symbol
corresponding to the light-circuit.

p indicates a solenoid-magnet which 1s so
wound and constructed that it will be ener-
oized to effect the actuation of the plunger or
core »' by either an alternating or a direct
current. This plunger carries a spring-ten-
sioned pawl p* whereby when the plunger is
raised the ratchet ¢* will be advanced one

step. To the core »' is attached the piston

»* of the dash-pot »° so that the ratchet will
not throw over.

The disks ¢ are each provided with four
teeth to correspond to the number of teeth
on the disks m, and it is desired that each
time one of the disks m is actuated the corre-
sponding disk o will be actuated. To this
end there is arranged above the disks ¢’ a
forked slide ¢, movable in a guide ¢'. To the
slide is attached the outer end of a lever ¢
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bearing the armature ¢* of an electromagnet

¢’. This magnet ¢° is similar to those at 4 in

so-far as it responds only to direct currents.
The magnet » and the magnet ¢ are both 1n
series in the circuit 7, so that each time an
impulse is sent over the line the plunger p’ is
actuated irrespective of whether the current
be direct or alternating, whereas the slide ¢
is moved downward only when the direct cur-
rent is sent over the line. The slide ¢ 1s bi-
furcated, as stated, having the two fingers
" ¢°. When the slide occupies its uppermost
position, as indicated in dotted lines in Fig.
3, the disk ¢° may be rotated freely without
the engagement of any of the disks or indi-
cator-wheels o’ with the fingers. The spring

¢' holds the slide in this position normally.

-When, however, the operator has effected the

simultaneous rotation of all of the disks 7 in
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the switch mechanism to bring the insulated
section 7 on any one of them into position
to cut :n or cut out one of the light-cireuits,
the ratciet o' is advanced step by step simul-

5 taneously with said disks, and if it be assumed,
tor instance, that the light-circunit  in Fig. 2
be numbered *°1,” so as to correspond with
the number *°1” indicator-wheel on the disk
0" in Fig. 3, then said disk o® will occupy the

10 position shown in Fig. 3 when the disk ; in
Fig. 2 occupies the position there shown.
Then upon the turning of the direct current
on the line the magnet ¢° will be energized
coincidently with the energizing of the mag-
15 net p, so that instantly the slide ¢ will be
forced downwardly. The movement of the
plunger »" will be necessarily slow on ac-
count of the dash-pot 2»° so that before the
ratchet o' is rotated one step the finger ¢°
20 will be in such position that it will engage
one of the teeth ¢’ on number ‘“1” wheel ¢’,
so that as the wheel moves by it it will be
given a quarter-turn. Then when the opera-
tor turns the direct current for a second time
25 upon the line the rotation of the ratchet o
will cause the next tooth o’ of number *17
wheel ¢’ to engage the finger ¢°, so that by
this time number **1” wheel ¢’ will have been
given a half-turn, so that either the word
30 “On” or ""Off” will be exposed, correspond-
ing to whether the lights in the circuit ¢ are
turned on or off. In this way the operator
secures an automatic control over the indi-
cating mechanism, so that said mechanism
35 shows the condition of the various electric-
light circuits. The words *““On?” and “*Off”
upon the several wheels or disks ¢’ are alter-
nately exposed and concealed, as illustrated.
In selecting and turning on and off any one
40 circuit the proper indicator-disk is selected
and actuated simultaneously.

It 1s quite apparent that instead of employ-
Ing an alternating current and a direct cur-
rent any other currents having different char-

45 acteristics may be employed either from the
same generator or from two generators, as
1llustrated upon the drawings. |

The lamp-circuits constitute a plurality of
elements which are selected by an alternating

50 current, but which are acted upon (cut in or
cut out in this case) by a direct current. It
1s evident that other translating devices may

- be utilized in the work-circuits ¢  instead of
lamps and that the selective system may be

55 employed for a variety of purposes.

Having thus explained the nature of the in-
vention and described a way of constructing
and using the same, although without at-
tempting toset forth all of the forms in which

0 it may be made or all of the modes of its use,
I declare that what I claim is— .

1. Anelectric-lighting system comprising a
plurality of lamp-circuits in multiple branches,
means operable from one point and independ-

>5 ent of said lamp-circuits for selectively cut-

ting out said lamp-circuits, and means under
the control of the first-mentioned means for
automatically cutting out each lamp-circuit
independently of the others on the failure of
sald circuit. | |

2. Anelectric-lighting system comprising a

plurality of lamp-circuitsin multiple branches,
each having an independent switch, means in-
dependent of said eircuits for selectively ac-
tuating said switches to cut out the said eir-

cults, and means made ready by the said se-
lective means for antomatically cutting out

each lamp-circuit independently of the others
upon the failure of said circuit. _

3. An electric-lighting system comprising a
plurality of lamp-circuitsin multiple branches,

each lamp-circuit having a switch for cutting

in or cutting out the lamp or lamps, and hav-

Ing an electromagnet in series therewith for

holding the switch in closed position, elec-
trically-actuated means for moving said switch
to closed position, and means independent of
said lamp-circuit and operable remotely from
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said switch for effecting the de&nergization -

of sald electromagnet for cutting out each
lamp-circuit independently of the others upon
the failure of said circuit.” | '

4. Anelectric-lighting system comprising a
lamp-circuit,a switch in said eircuit,and means
for automatically operating said switch to cut
out sald lamp-circuit upon the breaking or

opening thereof, in combination with means

operatable remotely from said switch for actu-
ating said switch at will to cut out said lamp-
circult. o

5. Anelectric-lighting system comprising a
lamp-circuit, aswitch in said circuit,and means
for automatically operating said switch to cut
out sald lamp-circuit upon the breaking or
opening thereof, in combination with means
operatable remotely from said switch for open-
ing or closing said switch at will.

6. Anelectric-lighting system comprising a

9o
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lamp-circuit, aswitch insaid cireunit,and means

for automatically operating said switch to cut
out sald lamp-circuit upon the breaking or
opening thereof, in combination with an op-
erating-circuit having electromagnetic means

for actuating said switch to cut out said lamp-

circuit. | |
7. Anelectric-lighting system comprising a

lamp-circuit, aswitch in said circuit,and means

for automatically operating said switch to cut
out said lamp-circuit upon the breaking or
opening thereof, in combination with an op-
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erating-circuit having electromagnetic means

for opening or closing the said switch at will.

8. Anelectric-lighting system comprisinga

plurality of lamp-circuitsin multiple branches,

each having an independent switch, in combi-
nation with a circuit independent of the lamp-
circuits having a normally deénergized elec-
tromagnet tor actuating each switch, a switch-

holding magnet in each lamp - circuit, and
| means In said Independent circuit for effect-
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- ing the selective e‘nergization of said switch- |

magnets to deénergize any one of the holding-

- magnets and cut out its lamp-cireunit. -

9. Anelectric-lighting system comprising a |

plurality of lamp-circuits, each having an inde-
pendent switch, an electromagnetic device to

" hold said switch in a closed position, and a

10

I3

make-and-break appliance for said electro-
magnetic device, in combination with a cir-
cult having means for actuating said switches
and said make-and-break appliances.

10. An electric-lighting system comprising
a lamp-circuit having a switch, an eleétromag-
net for holding said switch in closed position,
a make-and-break appliance for said electro-
magnet, in combination with means remotely

- controlled, foractuating said appliance where-

20

by said electroma,o‘net may be cut In or cut;

out at will,
11. An electric-lighting system comprising

~a lamp-circuit having a switeh, an electromag-
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net in series in said circuit for holding said
switch in closed position, a make-and-break
appliance for said electromagnet, in combina-
tion with an independent circuit having elec-
tromagnetic mechanism for actuating said

make-and-break appliance and means in said

independent circuit for actuating said switch.

12. An electric-lighting system comprising
a lamp-circuit having a switch, an electromag-
net 1n series therewith for holding said switch
in closed position, a rotatory make-and-break
appliance for said electromagnet, in combina-
tion with remotely-controlled means for im-
parting a step-by-step rotation to said appli-
ance, means for actuating said switch, and. a
single circuit including said remotely con-
trolled means and said actuating means.

13. An electrlc-hu'htmg system comprising
a plurality of lamp - circuits in multiple
branches, each having in series both a. sw1tch
and an electromagnetic device for holding the

‘switch in a closed position, means for open-
‘Ing each switch when it is released by said

holding device, an independent circuit having

“a make-and- break appliance for short-circuits

ing each of said holding devices, and also hav-
ing means for closing said switches.
14. An electmc—-hghtmg system comprising

a plurality of lamp -circuits in multiple
branches, each- branch having in series a

. switch, an electromagnetic device for holding
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said smtch in closed position, a make-and-
break appliance in each lamp-circuit in mul-
tiple with the holding device therein to short-

- circuit said holding device, and an independ-

60

ent-circuit including electromagnetic mechan-

‘1sm for actuating said make-and-break appli-

ances and also including electromagnetic

mechanism for closing said switches. .-

15. "An electric-lighting system comprising

- a plurallty of lamp—clrcmts each having a

65

switch, in combmatmn with means, one for
each CII'Clllt for moving each switch in Oppo- |

sﬂ:e dlrectlons, selector for each of sald |

means, ind prowsmns iricluding & smg'le &1
cuit for operating said selectors simultane-

ously and effecting the actuation of a single-

1eans.

~16. An elecbrlc-llghttng system comprlsmg
a plurality of lamp -ecircuits in multiple
branches each branch having a switch.in se-
ries, in combination with an actuator for each
switch, a selector for each actuator, provisions
in consequence of which each actuator effects
the opening or closing of its switch, and a sin-
gle circuit controlling said selectors. _

17, An electric-lighting system comprising
2 plurality of lamp-circuits, and a circuit hav-
ing mechanism by which a lamp-circuit is se-
lected by an electnca] current having certain

‘characteristics, and cut in or cut out by elec-

trical current havmg certain other character-

1istics, said currents being employed succes-

swelv

18. An electnc-hghtmg system comprising
a . plurality of lamp-circuits each having a
switch, an electromagnetic selector for each

switch, an electromagnetic actuator. for each

switch, and a circuit including said electro-
magnetic selectors and said electromagnetic
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actuators, and means for throwing on said

circuit either an alternating current or a di-
rect current whereby a lamp-circuit is select-

ed by one of sald currents and is cut 1in or out

by the other of said currents.

19. An electric-lighting system comprising
a lamp-circuit and a switch therefor, in com-
bination with & circuit having an electromag-
netic switch-actuator and an electromagnetic
selector, and means for throwing onto said
circuit either-an alternating current or a di-
rect current, said actuator and selector.being

constructed and arranged whereby said actu-
ator responds to one of said currents and the

selector responds to both of said currents.
20. An electric-lighting system comprising

4 lamp-circuit and mechanism by which the

lamp-circuit is cut in or cut out by a direct cur-

rent, and is selected for cutting in or cuttmg+
-out bv an alternating current.

21, An electric-lighting system comprising

a plurality of lamp-circuits, and a circuit hav-

ing selecting and actuating mechanism by

which a lamp-circuit is selected by an alter-

nating current and cut in or cut out by a dlrecl:
current.

22, An electrlc-llghtmg svstem comprlslng
2 plurality of lamp-circuits, and a circuit hav-
ing mechanism by which -a lamp-circuit is se-
lected by an elecbrlcal current having certain
characteristics, and cutin or cut out by an elec-

trical current havmg certain other character-

istics, and means for connecting said circuit
with different sources of electrical supply.
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23. An electrlc-llghtmg system comprising

a plurality of lam p-cwcmts, and a circuit hav-

ing selecting and actuating ‘mechanism by

which a lamp-circuit is selected by an alter-.

Dating current and cut in or cut out by a di-
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rect current, and means for throwing on said
circuit either an alternating or a direct cur-
rent, |

24. An electric-lighting system comprising
8 lamp-circuit, and a switch therefor, in com-
bination with a circuit having an electromag-

netic switch-actuator, and an electromagnetic

selector for said actuator, said actuator and se-
lector being constructed and arranged where-
by they both respond toa current having cer-

tain characteristics whereas only one of them

- responds to a current having' different char-
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acteristics. e
25, An electric-lighting system comprising
a lamp-circuit, and a switch therefor, in com-

bination with a circuit having an electromag-
- netic switch-actuator, and an electromagnetic

selector for said actuator, said actuator and se-
lector being constructed and arranged where-

~and the selector responds to both a direct and

23
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an alternating current. - 3 |
26. An electric-lighting system comprising

a plurality of lamp-circuits, selective mechan-

1sm independent of said circuits and operable

remotely from said circuits for controlling

sald circuits, and indicating mechanism for

showing the condition of said circuits, said
indicating mechanism having a support with

a separate automaticindicator for each circuit.
27. An electric-lighting system comprising

a plurality of lamp-circuits, selective mechan-
ism independent of said circuits and operable
remotely from said circuits for controlling |
~ Witnesses::

said circuits, and indicating mechanism located
at the point of control for simultaneously in-

dicating the condition of all of said circuits, |

ber with inclined edges

said indicating mechanism having a single in-
dicator for each circuit, and means for auto-

matically operating each indicator; _
28. An electric-lighting system comprising
& plurality of lamp-circuits, a circuit having

mechanism for selectively controlling each of
said lamp-circuits, and electromagnetic mech-
anism 1n said controlling-¢circuit for showing

the condition of said circuits, said mechanism
having a movable support, an electromagnet
for actuating said support, an indicator on

-said support for each circuit, and an electro-
magnet for controlling said indicators.
~ 29.. An electric-lighting system comprising
a plurality of lamp-circuits, a circuit having -
- switch-actuator and a selector for each ecir-
‘cult controlled by currents of different char-
-acteristics, and -indicating mechanism in said
_ -controlling-cireuit including selecting and ac-
by .the actuator responds to a direct current, |
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tuating mechanism controlled by said currents

of different characteristics.

'30. The combination with a movable mem-
ber having one or more stops in its sides, of

‘one ormore latches pivoted between their ends
‘to engage said stops, an electromagnet, and

an armature having connected thereto a mem-
to engage and move
the free end or ends of said latch or latches
and cause the engagement of the latch or

latches with the stop or stops on the movable

member.

.. Intestimony whereof I have affixed my sig-

naturein presence of two witnesses.

GRANVILLE E. PALMER.

C. C. STECHER,
M. B. _MA}?.’ |
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