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To all whom A7 ma,y concern
Beit known that I, WILLIAM STANLEY, JT.,

a citizen of the Umted States, residing in the
city of Pittsburg and State of Pennsylvania,

have invented certain new and useful Im-
provements in Multiple Incandescent Electric

Lamps, of which the following is a specifica-
tion.

My invention relates eSpeCIaJIy to that class

of electric lighting apparatus in which incan-
descing filaments are employed for pr oduemg -

the hght

IS

20

‘the same.

The object of the invention is to provide
means for introduecing into circuit in succes-

sion individual members of groups of Incan-
descent lights located in series in an electric
cireuit, the first member of each group being

-supplanted when it has become exhausted by
~ the second, and the second in like -manner by

a third, and S0 on throughout the group, so
that the number of lights in circuif is always

~ that it isintended to run the lamps at a higher

25
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~ terrupted branch ecireuits.
or of hlgh resistance connects the econductors |

35

degree of incandescence than is ordmamly em-

ployed, so that the carbons are liable to be
consumed in a limited time. The lamps are
orouped in any convenient manner within a
suitable inclosing or surrounding open globe.
The electric curr ent for supplymg the sameis
normally led to the first lamp independently
of the remaining lamps in the group, these

being respe(,tlvely included in normally-in-
A shunt-conduct-

leading to and from each of the incandescent
Jamps, and in each of these shunt-conductors
there is included an electro-magnet.

- electro-magnets are respectwely designed to

40

- Inafter appear.

traversing the shunt - circuit, and thus. the_

45

5Q

@ greater 1)011;1011 of the cur rent will travelse ‘

control' the connections of the interrupted
branch circalts 1in a manner Wthll will here-
So long as the first lamp in
the series is in action the amount of current

¢oils ot the corresponding electro - magnet, is
insufficient to actuate an armature which 1is
applied thereto. When, however, the lamp
becomes exhausted, the ﬁlamenb having be-
come broken or so far consumed as to render
its resistance abnormally great, there will be
arise of electro-motive force, and consequently

Jamp

This system differs from others in

These

the Shunt-eifcuit and the elGCtFOf.Hlagllet will

become vitalized sufficiently to attract its .

armature.
completes the main-line connections from the

This movement of the armature.

55

conductor leading to the first lamp through

the branch conductor, in which the second
is included. A shunt circuit is thus es- =~

tablished around the first or exhausted lamp,

and the second lamp is caused to supplantthe
same.

lamp in the series.
fully vitalize the electro-magnet, and to both

insure that the armatbure shall be drawn

for-

6o
A second coil is applied to each elec-
tro-magnet, and this coil is included in the

branch conductor leading to the succeeding =~
This second coil serves to R

65

ward and be held inits position adj acent to the- '_

electro- -magnet. In like manner the succes-
sive lamps in each group are brought in circuit
and replaced as their ﬁlaments are successwely

consumed.

70}":'_"

It will be understood thatb th1s mventmn 1s._- |

especially adapted to be employed in connec- -

tion with electric lights which are run aft such =~

high temperature that they have but a short vz
life, for by means of it as many lamps may be -

grouped together as are required for main- : |
taining a eoustant light for any desired time. = .

One advantage of considering the filament as

combustible and ranning it so as to give a

light of high candle-power Is that after a car-
| bon filament reaches a moderate degree of in-
candescence a given increase of ]1ght 18 ob-
tained with less than a corresponding increase
The electro-motiveforcerequired .

“is also correspondingly decreased on account

of current.

8o

of the decrease of resistance, and a consequent SRR

‘economy of working-force results; or, in other *~

words, there exists an economy in the use of SR,

perature, although the life of tlie l&mp 1s nec-

energy, so far as the current is concerned, 90'.:[:;._{;
‘when the lamps are run at a very high. tem- -

essarily shmtened thereby. In pmctme, how- =

ever, I find that to produce a given amount of -
light there is greater economy in running the

lamps at such a high temperature as to con-

sume them in a compamtwely short time

95"ﬁ

than to run them at a low temperature, and

‘thereby increasethe electro-motive force which

isrequired to obbam agiven amount of ca.ndle-
power.

IOO

"~ The mvenblon also mvolves {361 tam mmor o
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features, which will be hereinafter_'fu]]y ;d(}- |

will then be completed through the conduct-
ors 1 and 3, including the coils of the electro-

magnet D', to the condnctor 6,and thus through

nections of the shunt-cireuit 17 and 16 are
thus completed and the lamp B’ is cut out of

scribed in connection with the drawings. the filament §* of the lamp B2 thence throungh
- In the drawings, Figure 1 is an elevation, | the conductor 4 to the outgoing eonductor 8.
partly in section, of a group of lights and the | The second lamyp will thus be placed in cireuit, 70
.5 clrcuit-controlling devices; and Fig. 2 is a dia- | and its connections will remain complete by =~
~gram 1llustrating the organization of the cir- | reason of the current traversing the coils of
- cuits. IMig. 3 is a front elevation, partly in | the electro-magnet 1. The current which
~section, of a fixture for supporting the lamps. | thus traverses the second coil of the electro-
- Referring to the drawings, A represents a | magnet by way of the points d and ¢ serves 7g -
10 Suitable inclosing and supporting case for the | to hold the armature securely in position, thus
~cireult-controlling mechanism, and the lamps | maintaining the contact secure.
themselves are represented at B', B’, and B’ |  For the purpose of insuring that the arma-
They are supported in any suitable manner | tures E may not fall away from their electro-
. upon sultable sockets,C’, ¥, and C’, which ex- | magnets by reason of any temporary interrup- So
15 tend from the lower portion, «, of the frame | tion of the main-line connections, a hook or -
A. A main-line conductor, 1, leads to lamp | cateh, g, is preferably applied to each in such
B, A conductor, 2, lcads from this lam p to | manner that it will engage the corresponding
the outgoing conductor 3. With conductor 2 armature-lever and hold it in its position ac-
- there are also connected conductors 4 and 5, | jacent to the magnet when it has been vital- 85
20 which respectively lead from the lamps B’ |ized. When a burned lamp is replaced by a
and B’ The conductors 6 and 7 , leading to | fresh one, it is necessary to withdraw the hook
- the lamps B*and B’ respectively, extend from y from the corresponding armature-lever, and
. two contact-points, & and @, which are re- | allow it to fall away from its maguet. In or- -
spectively connected through the coils of two | der to do this conveniently,a door orslide may co
electro-magnets, D' and D% Normally the | be placed inthe top or side of the case A.
conductors 6 and 7 are not placed in circuit | Torthe purpose of placing a third lamp in
with the mainline, for the reason that the con- | series in the same manner when the second
- tact-points ¢’ and ¢’, which arerespectively ap- lamp B* has become exhausted, a conductor,
plied thereto, and which are carried upon-the | 12, leads from the conductor 9 to the second 05
‘30 armature-levers K and E? of the electro-mag- | coil, which is applied to the electro-magnet
~ mets, are not in contact with the corresponding | D? and a conductor, 13, leads from the re-
points, d and d’. When, however, either of | maining terminal of this coil to the conductor
~ the electro-magnets becomes vitalized, thecor- | 3. The operation of cutting out the lamp B* -
| - responding armature, B, is drawn forward,and and substituting the lamp B® is preeisely sim- 100
25 the contact-point ¢ or € places the conductor | ilar to that Just described 1n conneetion with
- bor7in circuit through the corresponding | the lamp B’. 'When the lamp B® has become
- . armature-lever. Teor this purpose the arma- exhausted,a succeeding lamp, providing moreé
ture-lever E'is connected through a conductor, | than three lamps are contained in the group,
- 8, with the conductor 1, leading to thelamp B, | is in like manner placed in circuit, or if the 105
40 and the armature-lever I’ is in like manner | lamp B’ is the last in the group, then the con-
connected through a conductor, 9, with the | nections of the main line are established inde-
conductor 6, leading to the lamp B:.  Normal- pendently of the lamps in the following man-
ly, therefore, the current enters through the | ner: | | |
conductor 1, traversing the filament ¥ of lamp A third electro-magnet, D? which is similar r1o
45 B’y and passing then through the conductor 2 | in construction to the magnets D" and D2 has
directly to the outgoing conduector 3. When, | one of its coils included in the conductor 16,
however,the filament " has become so far con- | leading from the contact-point @ to the con-
sumed as to render the lamp useless, it is nee- | ductor 3. The contact-point e’ of this electro-
. essary that some means be provided for sub- magnet 1s connected, by means of a conduetor, 115
50 stituting the second lamp, B: To do this it | 17 , With the conductor 7, leading to the lamyp
| 18 necessary only to vitalize the electro-mag- | B®. A shunt conductor, 14, leads to the sec-
net Y. Tor this purpose a shunt-conductor, | ond coil of the electro-magnet D? and the con-
10, extends from the econductor 8 to one ter- | ductor 15 leads from the remaining terminal
- minal of asecond coil, which is applied to the | of this coil to the outgoing conductor 3, This 120
55 electro-magnet D/, A conductor, 11, leads | conductor, like the corresponding conductors
from the remaining terminal of this second described with reference to the magnets D"
coll to the outgoing conductor3. When, there- | and D, normally offers sufficient resistance
fore, the filament &', by reason of Itsconsump- | to the current to prevent a sufficient amount
tion, offers an abnormally great resistance to | of the current to ‘magnetize the electro-mag- 125
- 6o the current, a sufficient portion of the current | net from traversing its coils, When, however,
will be forced to traverse the conductors 10 | the filament * offers an abnormally great re-
and 11 to vitalize the electro-magnet I, and | sistance to the current,the magnet B® becomes
thus place the contact-point ¢ in connection vitalized by reason of the current caused to
with the point d. The main-line connections | traverse the conductors 14 and 15. The con- 130
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15

20
~ parent’ or semi- tmmsparent matelml
under sur face of the plate & of the frame A-

25
o lw the lamps may be eonveniently supported-

o
: _for the purpose of substituting new lamps for
the lamps B,which have become exhausted, it -
is desirable thab the connections of the mam,
line should be maintained complete.

purpose the case A is provided with support-

35
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49
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cireuit.
complete directly from the conductor 2 through
‘the electro-magnets to the conductor 3.

- cured to a head ¥
So long as no Welnht 18 applled to the hook
“the spring i holds the point »° In contact with

The main-line connections are thus

Ifitis so deswed an artificial resistance mmf
be placed 1n the conductm 14,1or the purpose

of rendering the total resmtanc*e of the main
line uniform, whether one of the lamps B 1s
in operatlou or the entire number is cut out.

- For the purpose of rendering the contacts

‘established by the means of the levers E as
perfeet as possible, I prefer to construct the

pGII]tS d in the form of metallic brushes which
project downward toward the corresponding
points, ¢, and these last-named points are elon-
gated so that when the armature lever is act-
uated they will be forced a considerable dis-
tance into the contact-brush, thus forming a
reliable electrical connection.
The lamps B are, for convenience, inclosed
within a suitable globe or shield, F, of trans-
The

may, if desired, be coated with a reflecting

material for the pmpose of deriving from th_e-

lights as great an effect as possible..
In Fig. 31 haveillustrated mechanism where-

in a frame, H, npon a pillar, G, for the pur-
pose of street 111um111at1011 for example
When it is desired to remove the case A

ing-rings k" and %%, to which the conductors 1
and 3 are respeebwely attached. Suitable
hooks, m’ m?, are supported from the top of the

“frame H for the purpose of receiving the rings
The hooksm’ and.m*are 1espect1vely }

Kk and K2
connected with theincoming and outgoing por-
tions of the main lme L/ and 1%, respectively.

A contact-brush, »',which is 8111111&1 tothe con-
tacts d, is also conuected with the outgoing

main ]me 1?7, and a point, %, which is SllI]llELl |
to the pomts e, is connected with the portion !

L/ of the main 11,1:113 The point %° 1S carried
upon an arm, w’,which 1s attached to the hook
m’, This hook is carried npon a rod, p’, ex-
tending through a Spll al spring, :},wlnch 18 se-
, placed above the spring.

the point#/, and the main-line connections are

completed. 'When, however, the frame A Is

suspended upon the hooks, the point n? is
drawn downward by reason of the resilience of
the spring 7, and the main-line connections are

interrupted; but theéy are completed through

the lamp by reason of the contact of the hooks

. h with the rings k. .

~ the current from the conductor 1 to the con-
ductor 3 around the electro-magnet D, when
1t 18 so desired, a switch, W, is' employed.

- The switch is electrically connected with the

For the purpose of éonvemently Shuntlncr_

For this

g

conductor 1 while its contact 13011113 W', IS (3011—-

nected with the conductor 3.

~ For convenlence 1n. 111d1(*at111ﬂ whlch of the |
Jamps have been burned,.so thth the inspector

may know the condition of any of the groups,

even while the current is not upon the line, I
propose to emplov an indicating device, such -

as illustrated in Figs. 1and 3. ‘This device con-
sists merely ofaseriesof drops,?, %, and £, which

tures formed in the case A. When, however,

75
normally stand in front of eomespondlng aper-

any armature E is actuated, the cor reSpondmw?' .

-dropisreleased and falls from befor e the aper-
ture, thus hiding it from view.
will, therefore, remainintheir concealed posi- -

tion until they are replaced by the inspector
atter having replaced the exhausted lamps by
new ones.

The drops

Anv suitable form of catch may
be employed for normally holding the dropst
in place and for releasing them w hen the ¢or--

80'

responding armature- 1evu:' 1S dmwn toward 1ts

electro-magnet. |
- I do not confine myself fo the use of one

lamp in each group at the same time, as the

S0 as to be run in pairs or otherwise.

What I claim as new, and desue to. Secme_.- o
by Letters Patent, is— -

1. The combmabmn substmnt;mlly as here-

the remaining lamps of said group are respect-

‘ively included, a shunt-circuit around each of

sald lamps, and an electro-magnet included in

,eaeh of said shunt-circuits, and a circuit-clos- = -
ing device, under the control of each of said =~ -
electro magnets, which serves to complete the

connectlons Of said

inbefore set forth, with' a group of incandes-
cent electric ]chps and a main-line conductor
normally connected through the first lamp of

100

said group, of normally- 1111361*1 upted branch ™

conductors, respectively including the remain-
“ing lamps in said group, a shunt-eircuit around
| each of said lamps, an electro- maﬂnetmcluded R
in each of gsaid shunt-cireuits, each of which ~
electro-magnets becomes Vltallzed when the = -~

lamp to WhICh it is applied becomes inoper- :
‘ative, a circuit-controlling deviee controlled
by each of said electro- mwnets, which: device =~
serves to complete the main-line connections -

through the branch conductor, including the

succeeding lamp of the group when smd elec-. -

tro- ma-:meb is vitalized, and a second maﬂ‘net-.“
izing- 0011 applied to mch of said electro-mag-
nets and included in the corresponding br anch
conductor, whereby the vitalization of said
electro- maﬂ‘net is mamtalned when once esbab | .'

llshed

3. Thé eombn:latlon substautlally as here- - |
inbefore set forth, Wlt]l, a group of incandes- - e

90
lamps in each group may be easily arranged

inbefore set forth, wnh a group of ‘1ncandes- . -
cent electric ]ampq of an eleetric conductor = -
‘normally connected through one of said lamps, |

normally-interrupted branch circuitsin which

o5
main - line conductor =~ .
through asucceeding lamyp in said o*roup when- S

a pleeedmw lamp becomes inoperative. -~ .
2. The combination, substantially as here- R
110

120

n
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~ cent electric lamps and a main-line conduetor |
- for supplying electricity thereto, of normally- |
- anterrupted branch conductors m whieh said |:
. lampsarerespectively included, a circuit-con- |
5 trolling device ineluded in each of sald branch

o conductors, a shunt-circuit around each of said

~lamps, and an electro-magnet included in each -
ot smd ‘shunt- circuits, whlch electro-magnet

- - serves,. when vitalized, to complete the elrcmt |

10 connections of the main line through a sue-
- ceeding lamp - 1n: Scl].d group,: Subsmntlally aS;

o | (:kscr]bed

4. The (01iibmat10n Substantlally as h{.,le .
- inbefore set forth, Wlth a series of incandes-
- 15 cent electric ]amps and a magnet and switeh

~ mechanism for substituting for each lamp as
16 becomes exhausted a sueceeding lamp, of
an automatically-operated indicating device,-

- whereby the number of lamps “hlch have be-- .

20 come exhausted is indicated.

mbefore ses forth, W1t]1 a group of incandes-
cent electric ]amps of an electric conductor .
normally connected thmucrh one of said lamps,

;1]01*m&115r 111terrupted branch circuits in which - 2 5 A
{ the remaining lampsof said group are respeet-
ively included, a shunt-circuit around each of
said lamps, and an electro-magnet includedin =
| each of said shunt-circuits, and a circuit- clos- S
ing device, under the contwl of each of said 30 RN
electro- maﬂnets, which serves to complete the
connections ‘of the said main-line conductor
through a succeeding lamp in said group when
the difference of potentlal at the terminalsof = =
the preeedlnn lamp exceeds a predetermmed 352 S
amount o o

YVILLIAWI STANLEY J R.

W”ltnesses
S, HOWARD SPPAGUE
J NO F WiIiLcox.,

5. The combination, substantially as here-




	Drawings
	Front Page
	Specification
	Claims

