L™ - i) B LT x L P " . _.' -"H-\- L
i “tr * ' 'I'_ ' " -
- - IH —-n - lr y "-I — -
L oamial ! -
E‘.a-.ﬂ’} :-....;_-. J.‘I.aullr} o 't.- 3 '_‘-m..f epl, P .,.f") i‘«....,:-' i
N

| (No H.od.el.ﬁ}'
o T A. EDISON -
SYSTEM OF ELEGTRIG LIGETING

*N@: 438;301 . Patented Oct 14 1890

ATTEST




- m e m m——rl — e —mma

——
A ErL E— ww s —ww & -m

e a . Bt - - W e amde aaam o
. 6 - Ry

el i i emma oy — ol — e
.

- Wy - T .
I N e FJ

. APV T
M §
e

+ - "

_y
.

45

S 10 a&ZZ wfwm, zt mmy cmwcrn. |

et “be destroyed d, ahd’ this will opemte ecireuit-
ERRREEES j_'_j_controllmfr apparatus which wiltelose a shunt
R around the lamnp, including &n auxiliary lamp .

BN § prefer to employ an- electro-nmfrnet having:

' "lhelmw-f,f
- resistance coils of: this magnet arein the main |
S __-_.lme while its fine-wire {)rhwh-remstanw coils
ni . Are in ashuntaroimd thelamp “Asecond shunt: |
R ~around the Limp includes the pivoted spring-
S 7_::,_whlch armature'is. prowded with: conmcts t'01-_

L j;(]l,ﬁ

, '?-.'lap]aCed
Covand 1S armature so adjusted- tha.t when the’

- fruo‘MAs A. EDISQN, OF MENLO PARK, NEW JERSEY

SYSTEM OF ELECTRlu LIGH ING

~-.f'l__current ceasqs 10 pass: ‘through thelamp:

will be cut. out of cireuit -
_;__-:'lround jt:to an aumlmry lamp
-shunt;’ ‘whicltcut:out mechanism shall. be sa.|:
ArTa, ranged: as: to act w:th unusuali promptness
“and: fo pteve
::;broken.
g prefembly, g2 dlfferentlal ele(,tm-m'wnet in.
connection. with eéach lamp or-groupof Jamps:
~which' it md,} be desirable. to eut out of cir-:
“cuit at any:
is 80’ ’arranﬂed that when current throurrh the

-\..1- : .
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])e it known [hat 1, THOMAS A EDI&ON

e The objeet.of . this’ mventmn 1~, to prmflde l
R _;_-_';’_'\. smnple ands ‘efficient’

S & ;-;:lamps, wlucH T prefel: to’ employ with -lanips:
~oooof the »mcandeseent varlety, so that: ‘'when a:} “first division of-tho shunt; and if the 1mnps

- Ltm p-ca.l'bon brea.L% or.when from’ any reason,

it I'the next one, and so on, the lamps being sue-

and. eircuit: ¢losed. | “¢dssively thrown into eir eult as the preceduw 65

pl.;tced ina. ones arve:destroyed.:

eut—-mlt ‘for :eléctric |

-----

la.-ﬁ..l...-".:ﬁ .

'Il-.f

i B aceomphsh “this’ by;‘employing;

time. :“Such: -differential: magnet.

lamjor. n'roup thereof ccases its’ balance will

two dxﬁ‘erenuall}, -woundsetsof coils.

'etracted armature of the differential mawnet

making and breaking the shunt i in Wthh it
T lle (llﬂf(,rentml m"wnet iss0 wou nd’

44:_: Jlamp is burning thae two sets of coils will bal-

50
S 111 be 1etr‘u,te(1 by 115 qpmnﬂ' and blea,k the_

Ance each’ other, and said. armature will be
~held away from the magnet by a spring; “but.
~shoyld the lamp break and current, cea.se to
.pass dhrourrh it and . tllmmrh the low-resist-

. 4nee. ¢oilg in the-main line. the magnetie bal- |-
" ance.will be. destroyed and the armature will

e atty acted and close the circuit around the
~lamp. When the lamp. is replaced, currenf
© will: pass thmufrh the low-resistance coils,and
the balanecw il he restored and the armature

- . .
s .
-

--.throu oh the coll,

'3 around the lmnp

hunt B "l he &hunt eontrelled by [he arnm-

'of ‘ture-lever may be divided into any desired

;__Menlo Park; in the county of Middlesex and
“State. of New Jersey, have invented a new
-'_’_and udeful Imp yroveinent. in’ Systems of Elec-1{
oo atrie ] Lighting, (Ca.se No. 5:6 ) of W hlch the ful-
i i-":"?.ffm“' iS4 Sp%lﬁC:ltlﬁﬂ- E

namber of branches, cach including an in-
candescing lamp. - These divisions ave closed 55
and broken by an arm included in the main
‘portion of the shunt and carried by a rateh-
et-wheel revolved by a pawl carried by the
armature-lever, W hen the first lamp breaks,
the armature 1s attracted and its pawl moves 0o
theratehet-wheel and contact-arm, closing the

" in‘this division break, Cl[‘@lllt is closed thr gugh

- While:I'prefor to employ the dtﬁ.'erentml

.?Ziélectro-mafmetlc devlce deser ibed, it 18 evi-

nt: Spar‘k the»l}ircmt néver being: wlent-that a; single eleetro -magnet plcu.,ed ina

‘shunt: around t
?.-'_trol the- second. shunt. When the lamp-cir-

“enit is' broken, curient passes through this
‘magnet;. which attracts the .,.wma,tme-levol
and “closes . the shunt. "
“arrangement, however, may be used, consist- 75
ingofa 10W—rem&.t1nee m*wnebeml in t,he main
line and-a permmmut mafrnet acting OPPO-

the lamp may- be used to con- 7o

Another differential

sitely upon the.armature and m.;untmmnrr &
magnetic balanco when current is passing
but ov ercomnw said coil 3o
When the main anmt is broken.

The snvention is illustrated in the an: 1e*~..ed

_d1 awings, in which—

Tigure 1 1s & diagram of the form in which
nly one auulﬂry ‘shunt around the lamp 18 8

L

1 used: Fig. 2, a diagram showing the arrange-

;—.mmlt for throw 1‘11”'
cireuit, and hw 2 an illustration of the dif-

lamps %uece%wd} mto

fer entﬂl dwwe cmploying a per manent mag-

‘net. o

R(,fel,mlfr to Tfigs. 1 and 2, A represents a

‘dynamo-electric machine or ‘othier cvenerator

for supplying current to the mmnde%nw
electrlc lamps @ «, a7 mﬂwl in series in the

{ ma.m conductors 1 2. | 95

* 13 13 are magnet-corcs, cfu,h wound with
co*use wireor low resistance coils U, included -
in the main circuit, and fine wire or high-re-
sistance coils ¢, inceluded in the sh unt~011uut
The two scts of cotls are 100
wound to oppose ach other, forming o differ-.
ential magnet. Anoﬂ;m shunt- uwmt 4 is__

S



also formed : romid the lamp, containing an
auxiliary lamp o’ and including the pwoted
armature d and contact-point e.

When a lamp a is destroyed or the current
1s in any way prevented from passing through
such lamp, the balance of the magnetic at-
traction upon the armatur e-lever d is de-

.stroyed and said lever is attracted, as previ-

10

15

20

10

- to another. -
" lamp a,the a,rma.ture 18 attracted, the ratchet-

‘breaking of the la.mp a.

ously explained, and eloees the shunt euemt
4 through the lamp ¢o’.

In the arrangement shown in Fig. 2 the ar-
mature-lever d is not included in the shunt-
circuit 4; but such circuit runs to the arm f,
WthhlSCﬂI‘l‘ledby theratchet-wheelg,andsaid
circuit Is divided into a number of branches
5 5 each of .which branches includes a lamp,
a’. Such branches all return to the main line
at a point beyond thelampa. Thearmature-
lever. d carries a pawl h, which, when the ar-
mature 1s attracted by the differential mag-
net, engages with the ratchet-wheel g and
throws the contact-arm f from one branch 5
Thns if current ceases in the

wheel turned and the contact-arm thrown to
the branch 5, mcludmn' the first lamp a’, and
should this Iamp be destroyed the next 18
likewise thrown into circuit, and so on. ¢
In the arrangement 1llustrated in Fig. 3,1in-
stead of a core with-opposite wmdmtrs, I use
an eleetro-magnet.l of low resistance in the
main line and an’ opposing permanent mag-
net 2, both acting upon the armature-lever d..
The shunt 4 is here shown as closed, the mag-
netic bhalance having been destroyed by the
A high-resistance™
shunt 6 is formed around the lamp and cut-

. out mechanism, so that the circuit is never

40

broken. Itwill be seen that by these devices
the circuit is never broken, as in each -ar-
rangement a constantly- closed circuit is pro-
vided in connection with the lamp and cut-

- .out mechanism, and consequently no spark

Correction in Letters Patent No. 438,301,

.
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occurs; also, the. differential magnet, with
coils in the main line, acts with greater quicki-
ness than those eut-outs in which a single
magnet in the main line allows an ﬂrmatur
to drop and close a shunt. -

As above stated, a magnet ¢ in shunt 3

‘might be used alone fo contrel the shunt 4;

bub the dlﬁ:'erentlal arl an ﬂ'emenﬁ; is prefel ] ud
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features of invention described or shown but
not claimed herein ave reserved for protection
in other pafents and have been or will be
embodied in other applications for patents,
What I claim is—

- L The combination, with an electrie lamp,
of cut-out mechanism actuated by cessations
.0f current, one or more shunts around said
lamp controlled by said cut-out mechanism
each including a similar lamp, and a cou-
stantly-closed cireuit around said lamp, sub-
Stdlltld]h" as set forth.,

. The combination, with an electric lamp,
of 2 single cut-out device actuated by cessa-
tions of eurr’ent'; two or more shunts around
sald lamp controlled by said cut-out device
eachshuntcontaininganotherlamp,and acon-
stantly=-closed shunt around all the Lmnps,
| substantially as set forth.

. 3. The combination, with an c¢leetric lmnp )
of two or more shunts around said lamp, each .

It 1s to be understood that all patentable-

6o
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including another lamp, a single cut-out de- -

vice actuated by cessations of current in one
Iamp to close circuit successively to the suc-

ceeding lamps, and a constantly-closed shunt -

all around the lamps, substmltlally as set
| forlh - )

4. The cembmatlon with an electric lamp,
ef electro-magnetic eut out apparatus.oper-
ated by cessations of current, two or more
shunts around said lamp, cach mcludlng an-
other lamp, a pawl and ratchet-wheel actuated
by said cut-out mechanism, and a circuit-con-
trolling arm carried by said ratehet-wheel for
sncceeswely closing said two or more shunts,

sabstantially as set forth. o

.5, The combination ¢f an eleatric ltmlp, a
differential magnet having coils in the lamp-
eireuit, cireuit- centmllmn‘ mechanism oper-
ated by variations in the nmwneme balance of
said umﬂ'net and onc¢ or more shunts around
sajd la,mp, all controlled by sald mechanism
and each including a similar lamp.

- This specification signed and w 1tne‘-,‘3u1 ths
Q‘at;h day of June, 1833.

TIHOS. A, EDISON.
YWitnesses:

- JL W, SEEL_Y,

EbwWARD 1L Pyati.

113 1S hereby eertmed that in Letters Patent No. 438 301, oy oranted Cctober 14, 1590,

upon the apphcatmn of Thomas A. Edlsen. of Menlo Park, New Jersey, for an improve-

ment in ¢ System of Electric Lw'htmﬂ' ” an error appears in the printed epe(,n_:}atmu

requiring ¢or reetmu, as follows:. In line 78, ypage 2, the words “all areund” should read

aroz und all;

fmu that the Letters Patent raht::nadd be read with tlue COI‘I eetwn tlmruu tG

make it conform to the record of the case in the Patent Ofﬁce
Swned, (,ouuterswned and sealéd this 25tk day of ‘i’ew,mbm A D. 1890.

[SEAL.]

Countersigned.:

C. E. MITCHELL,
Commissioner of Putents.

* CYRUS RUSSEY,
Assistant Secretm y of the Tnterior.
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Correction 1 Letters Patent No. 438,301

>

—

i
!

§
1
!
!

i Al

1t is hereby certlﬁgd that inl Leﬁters Patent No. 435,301, granted Cctober 14, l.S{}O.‘.__
upon the application of Thomas A. Edisou, of Meulo Park, New Jersey, for an improve
ment in % System of Electric Lighting,” an efmr appears in the printed specirzation
requiring correct-ibn, as follows: In line 738, page 2, the words all around” should read
around all; and that the Letters Patent should be read with tlis correction therein to
make it conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 25tk day of November, A. . 1390.

(SEAL. ] | | -CYRUS BUSSEY,
Assistant Secretury of the I nicrior.
Countersigued: | '
C. E. MITCHELL,
Commissioner of Ddtents.
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