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ed withi a sonree or sources of electrc energy
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., .talum or tungsten filaments, are very iragile
anid briftle ‘when ‘cold or not in use, and 1t

20

30

35

.. .reduction of éost of operation and mainte-

40

To' all whom  may concern: 'r

city of Columbus, county of Franklin, and
‘State of Ohio, have invented an Improved

Tamips ave. out of service.

. venders their use unsatisfactory s,
25

. prevented the use of electric incandescent

. plovide for the protection, by simple and
1nexpensive electrical means, of the fragiie’

ture of Tess ‘electrical energy, thus reducing

. under’ given: ‘Goniditions or' increasing ‘the
45" poe
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' Be it known that I, Exrvix M. Frrz, a
citizen of the United States, residing in the

Fléctric-Lighting Systen. |
My invention 1s an electric highting sys-
tem ‘comprising incandescent Jamps connect-

by a distribution system or systems which
supply high voltage curvent for the pur-
pose of ilumination when the lamps are n
service antd [ow voltage current for the pur-
pose of protectinig the filaments when the

1
- 4 ..

Tt is'a well kiown fact that the filaments.

of ‘IncairdeScent lamps, especially the high
effidiency types, stch as those -having tan-

is ‘well ‘established, that such high efliciency
latnps, 4as ‘now used, dre readily destroyed
by Vibrdtion or shock when unh ohted.svhich

wirehouses, freight houses, railway stations,
cats, locomotives and places generally sub-,
jech to' vibrations and javs. Their fragile
character and destructibility when cold have |
Jamps, that are. economical of current, par- |
ticalarly on Joconiotives, cars and trains,
constantly subject to jars.

“A leading: object

-

of my invention 1s-to

high' efliciency’ lanp filaments and: render
pacticablé their use for train lighting, with
vesultitiy linprovéd  quality ~of light and

nince, - The use ~of high' efficiency lamps,
tlitis 1inde practicable, requires an expendi-

{he” mittial cost “for carhighting purposes.
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battéiies for the work: " ¢

The electrical maintenance of the lamp -

| ture requisite to mainthin .the

pEﬂSB."' P R

- istPibuting’ cirrent i the” practice “of my
city: 2 _ ﬁ ;1,111pr,0veme11ts are specified 1x° the ’Tééﬁé‘élia,:-%lf
tical Fesiflegeomplistied 15 making 1 ptssi- |
Dle T Eot sl det Fretlipht ears | in long’ distance’ |:
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trains which “heretofore have becn béyond -y
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account of the "incapacity, of the’|:
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filaments at a temperature sufficient to. ren--
der them tough or ductile and keep lhem
froin breaking can be effected by circuits

spectively, in one position give the corre-
sponding lamps normal current of say 110
volts and 4 ampere or 30 volts and  ampere,

and in another position give the reduced

controlled by three-way switches which, ré- g¢

current requived for keeping the filaments g5

ot of gay 10 volts and § ampere or 2 volts’

and 4% ampere, it being necessary of course to

determine the requisite low voltage and corre- -
sponding low amperage necessary to effect

the ““hot” condition or secure the tempera- 7o

, filarnents 1n--
the desired pliable and tough state. The
low voltage for maintaining the filaments
“hot " while the lamps are out of service can

be secured from either the main or an inde- 75
pendent source of. supply, as from oneor "~

two battery cells either independent or -a
part of the storage batteries employed -for
supplying the current when the lamps are
voltage connection on a transformer, or by -
introducing fixed resistance. I

This system has been shown by practical
tests under the conditions of actual service

L

in service, or otherwise as by using the low 8¢

to prolong the burning life of the lamps 85

from four to five times the eight hundred
hour life usually stipulated by lamp manu-
facturers. This prolonged ‘life is under-
stood to be due to the eliminatiop of the

extreme contraction of the filament which 90

resalts in a tungsten lamp when the full
voltage current is cut off. The coefficient of -
expansion and contraction of the tungsien
filament is comparatively large and hence-

when, as in the usual operation, the lamp 18° 95

turned out and the filament bécomes cold 1t

is subjected to the extreme conditions-which -

result in its destruétion and which condi-”
tions are avoided by the present system of
maintaining the filament hot, with resulting 100
great saving in renewals and - operating’ ex=- -
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I thie drawings,

following de-
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my” Invention® ¢oinprising -three”damp- cirs
ciifs in- eombinationt“with "4’ storage bat--
tery of sixteen cells connected in series for

: Figuie 1 1§ o' diigrath®
matic - representation ofian’ -aipplwa-‘t:{'-g};i ‘ofs
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2 984,128

supplying both the high and low voltage;
Fig. 2 is a diagrammatic representation of a
three point switch suitable for controlling
the respective circuits; Fig. 3 1s a diagram-

5 matic representation of three lamp circuits
in combination with a storage battery for

‘supplying the high voltage and a primary

~ battery for supplying the low voltage; Fig.
4 is a diagrammatic representation of cir-
10 cuits combined with a storage battery hav-
ing cells charged in series and discharged

in parallel, with a constant connection to
the low voltage circuit; Fig. 5 1s a diagram-
matic representation of circuits and storage

15 battery cells connected so that they can be |

charged in series and” discharged in paral-
lel with the low voltage circuit constantly
protecting the lamps; Iig. 6 represents a
layout in-which provision 1s made for ei-
20 fecting the parallel discharging and series

charging the cells, immcluding the source of-

- Jowvoltage current which is in series in one
of several circuits during discharging to
lamps;. Fig. 7-represents a layout in which

25 the storage cells for supplying the high
voltage current are independent of the stor-
~ age cells for supplying the low voltage cur-
rent when the latter is discharging through
the lamps. while the two sets of cells are
30 adapted to be connected in series for charg-
ing them; Ifig. 8 represents a layout for
discharging the cells 1n series to provide the
high voltage current and rendering it im-
possible to charge while the lamps are burn-
35 1ng, with means for supplying the low volt-
age current to the lamps at all times when
the lamp switches are set therefor; and Fig.
9 is -a further layout arranged for series
charging and parallel discharging with cur-

40 rent constantly on the lamps.

‘The system, in the several forms repre-
‘sented in the drawings, comprises lamp cir-
cuits A*, A? and A? respectively containing
the switches B, B? and B® and the auxil-

45 jary circuits C', C? and C° respectively con-
trolled by these switches. The circuits A%,
A? and- A? hdve.-the common conductors A
and A°® containing the respective protecting
fuses @ and a° on opposite sides of the lamps

50 1 and 7 and between the fuse a and the
respective switches, for further protection
are the fuses o, ¢* and @, these circuits be-

- 1ng designed to carry the current desired
for lighting the lamps. The circuits C*, C*

85 ard C® have the common conductors C con-
taining the fuse ¢ and are designed to carry
current sufficient. only to heat the lamp fila-
ments sufliciently to keep them tough, as to
a cherry color. - | )

60 - The switches B?, B2 and B2 serve to make
and break the main circuits and ‘the auxil-

1ary circuits alternately, the conductor & be-
ing thrown into contact with the points &*
and 52 to make the main circuit and break
€5 the auxiliary c¢ircuit and into contact with

B
A gl k.

 the points £ and 04 to make the. auxiliary

circuit and break the mam cireuit.

In the arrangements represented in Figs.
1 and 2, the storage battery sections D* and
D2, connected by the cenductor D, consist
of sixteen cells in series, representing thirty-

_two volts. The cells.are charged by means

of the positive conductor Ii* and negative

“conductor 2 through the respective conduc-

tors ¥? and E*.containing the protecting
fuses ¢® and ¢*. The charging lines E* ‘and
E* are connected by the respective conduc-
tors E° and E°f with the positive train line
conductor K7 and the negative train line
cenductor: B2, the train lines having the re-
turn wire E°® The conductors E® and KS
are connected respectively with the conduc-
tors A and A° through which the entire
voltage of the batterics is carried to light
the lamps, when the switches close the main
circuits and open the auxiliary circuits.

In Fig. 1, the auxiliary circuits have the
conductor C connected with the battery so
that two cells will supply current to the
Iamps so that four belts pass therethrough
and return by the conductors E® and KE*
when the switches are in position to close
the auxiliary circuits and open the main
circuits. |

In Ifig. 3, the conductor C 1s tapped onto

 the conductor E°® and contains the two pri-

mary cells F' which provide the current for
the auxiliary circuit in lieu of the two cells
of the storage battery as in Ifig. 1.

In Fig. 4, a switch (& has the point ¢ con-

‘nected with the conductor A, the point ¢*
connected with the conductor 5 joining the

lines ' and K7, the point ¢* connected with

70

70

80

90

9o

100

the conductor E® joining the lines E? and E?

and connected with the conductor A°, the
points «* and ¢* connected with the conduc-
tor E'° which is connected with the sixteen

cell battery section 1?2, and the point ¢*

connected with the conductor E'* which 1s
connected with the sixteen cell battery sec-
tion D*; the battery section D?® being con-
nected through the conductor E? containing

the fuse €® .with the conductor E' and the:

battery section D* being connected through
the conductor E* conitaining the fuse e* with
the conductor K2 The switch G has its
points g* and ¢® connected when 1t 15 desired
to charge the battery sections, upon which
the latter are connected and charged in series
through their connections with the wires K?*

109

110

116

120

and K2 During charging, with their switch

connections closed, the anxiliary circuits re-

ceive current by the conductor C from two
cells ¢ of the battery section D+, the return
being. effected through the conductors A,
Es, E?2 and E* ' When the switch (¢ has con-

' nected the point ¢° with the points ¢* and g

and the point ¢g® with the point g*, the bat-

tery sections discharge in parallel to the con- 130

ductor A through their respective connec-

125
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'tmns E*‘ L1 [mal L*‘ 1rmu tlm ECUGH D**:, .,;md
s Dted frt}m the section D*; the return from. the |
f.{‘:mldm,mr A° benw effected through the con-'{
“ductor E° which is’ c@mmcted by the conduc:"|
“tor B with ilie battery
“the mnductms T2 and E* with the batteiry
- Tt will bé observed that the op-|
2 grations of the switeh G da::a not atfect the |-
“auxiliary cireuits ‘which are supplied ‘inde- ']
pendently When the Lunp SWItLh{‘% are m the_'_?
| '.f,._(}ﬂ position. .- | -

o Fig. 5, a mvﬂch I—I h% lhe pmm 3 (36‘11-
.j_’nected “ﬂlﬂl the main conductor A,
_points %* and A* mnnecied with the canduc»
15 tor ‘K5 which Jjoins the ¢onductor It with |
. the eﬂndnctor ) e
“with the mmduﬂta ¢ whieh i connected
. with the main mnductﬂr A® and connects the
-'”-,,,."'f_;cmldtu:tﬂr E? and ES, the points A* and A°
y conmected with the mm]mim* E which is
| ____"'.'___1,111‘01’111(%(312?(1 with the sixteen cell battery sec-.
S ten- DR, the point’ Fz conmected with the conL-

the point Fz: connected

“duétor L” wliteh is connected w ith the six-

e
e em !
E ]
r

77 teen (-ell hatieiy section D"*‘.J and the pi}mt AT
"Lf-?ﬂfﬁ'_h_""?'whml‘l 15 mlumct@d b} the conductor €7 with
© 7 the ‘auxiliary eireuit conductor € which 1s
'f?-:,tapped onto two cells of the battery section

- H. wﬂl ba geen-that in this hvont the

*"”;-'f‘:.lﬁw vﬂltage or auxiliary circuits will alw 2YS

... 30 protect-the lamps. _
©7 7 insuch position that the point % is connected |
. f_"";._'_fWLth the,

" nected Wlth the point A%, for charging the
,;_*';'*bati"ary, the sections therwf are v:*hars};eéi in
35 .series thmugh the m*ﬂdudi}r F. conductor
~E* containing the fuse €,
~“ duetor E°, connected pomis A5 and RS, ‘con-.

“When the sivitch H 1s

point. A7 and the point 4% is con-

E(‘tl(}ﬂ 1}“’“ CON-

f'-"-f‘ductnr ]311 &actmn D, conductor E cmlmm-

“fffﬂ!_fj!jf"'-’* ing the fmse et and eﬁndmtar 02,

45

'-!. o

'I'l "l'ﬂh-l 1

© N
k

.

-

IIIJ i, H_Ii-'
.l .H_ i .

------
G e

-:f','_.jf-.;:f...;jﬂ,fnected w:ath the lamp circuit mm:’hmtm A
... the points 71 and 4% connected with the con--_._‘
ﬂniﬂ’l{‘“ﬂt& the (*fmfhwmr | DL

ductor, 5 w. hich
| f:mlr

~with- the coniductor T, the

65

bE;
B ing. by

Simulta-
neouslv c:urrﬁnt is supp}mﬂ from m o cells d
“to" the mnduvtm:” G and CF
‘Vﬂltd“ﬁ 18 Sﬂpplmd to the
of the p%ltmm of ‘their switches.

pmnt N
“moint A* connected with the point. V5

_the main lﬂmp cireuit umdﬁct(}r AL with

50 whmh the section D? is connected by the CON-
. ductors E3, T, B and connected points A*
" 'fmd % and. th& section D*. by the conductor.
L” eﬂnnecmd pmn'ﬁ's Y AR “ﬂld }’z

p@mtS A% and A, and mnneaﬁteﬂ points A
and Ay he return. frmn the conductor A® be-

pmnts

“seetion D* and by way of the _a:ffmdmtrm- s, 1
e ! iary. corductor: C, the latter "being con-.

E""" and . l]** to the section D4

In Fig. 6, the sivitch I has the pmnt 4 con-" n
5y

point ¢
ueci:ed w1th the {*mldmmr E"" Whidl mn-—

section ‘D¥ and by |

the.

"fduetm‘ e,

| the Cll"CHltS‘ U

whereby low |
lamps regardless |
When |
“the 5w1ti3h H is in-such position that the
pmnt % is connected with the pﬂmt k. the
_connected with the point A% nd the
the
- bat tery, sectmm will discharge in pars 11]01 to

connected |

Way of the condnetor 19, connected
A% and Fefﬂ .cmd conductor B {0 ﬂm-.

Two cells d*

Fe, B2

'eﬂnﬂucmr I,
| eonductor £ with the battery. section D?,
‘the point-4* connected with the conductor I‘ﬁ_ _

wliich connects | the mnducmra e B
the point 7* which

i

mm‘.&, the mndm,mr E W uh the cmmdmtor I DL
-,-.md 18 {,Dlﬂltﬂttd with the cm}ductﬂr AL,

{mt{) the retuyrn cnndmter'E whlch 18’ cON=

nected thrmwh the {*f)nducters 2 and C+
with the two LLH’-; tormmg the low voltage

battery section. VWhen the switch Tisin po-

sition te connect the points 43 ‘md 6 the bat-

tﬂl“? E:%{‘tlﬁl"lb W’lh be P‘Gllll@ﬂtﬂd in SEIIES anc

in charging current flows from the conduc-

tor Et thirough conductor # COIIt‘llIlH’lfT thp

fuse 63 section D "“0113::111&01" e pﬂmta A

, secilon D* and’ coh-
{:Ummmnﬂ* th&, Frige gt t(} thﬂ COT -

and %% ; condmtw
dﬂf‘[ﬂl" D5

are respectively mmmdul the bfutter

1“,.;.-111d HIL cmmected

and i mi Ehe section Dt (11*-(311..‘tl‘0‘8“:

and Ii* to the ﬁe(,tmn i5L

‘Wheén the

In Fig. 7, the: switel J h::H ‘the ‘point _?

‘connected wﬁh the conductor A, the point 7'

the
points #* and 4° “ednnected by the’ canducmrj
e with the bimtm,n cell’ bﬂ_tterv section D3,
‘aré connected ‘in the auxiliary
“eirenits {30111131'151110 ‘the conductors €, C*, C?,
C#CY and A®, the two latter ‘being tappecl-

upon

70

80 -

“When the swﬁeh T 15710 ‘'such

.i‘p{)ﬂltmn that the points ¢ and ¢, % and 42, ¢*
and 2®
sections are connected 1n uaml*el with the
| conductor A of the Tami p circuits,
which the sect Ji}il 1}3 discharges through the
.'mmhmtm‘% Ia3,
| points ¢
“thr ouﬂ‘h the conductor T4, connected p(}]l’lt‘i
g ﬂnd 32, conductor F? and connected points
4 and ¢; the return from the conductor A°
- taking place through the conductors ES, con-
nected. points ¢¢ aud i+ and conductor 0 to
the section D® and through the conductors
While the -
_Lnnps: 2 aye burning, return current from- .
ine. m}ndmmr 2 18 {3‘11*1'1ed by the conductor
| O* to and charges the eells d*."
lamp switches are turned off the cells/d* dis- -
dmrma current thmu oh the wm:hmm? Cand

*mal (#,. the 'return being .
| from the mndm‘i ors A0 dnd GO as’ de%rlbu’{ .

85

90

95

100

1(_?5

L(}I"{HE"LtEd with the comhwm} v which 1s

{'uﬁﬂe{:ted with the battery’ %ectmn D‘* the

point §* connected “with the i"DI"ldllCiL{}I' § D3
~which-

connects thg’ mttery section

114
e

through the conductors’ Iot and E3 with the -

the point 72 connected by the

“anid TS,

ducter J01% ihrmwh tiw hme rl‘”

Cwhich 1s E@Yiﬁi,ctf‘*d with the conductor K,

ind the points 48 and 7% connected with the

18 vzrmmected by the' c{m~. -
vﬂzh the
| battery section D, the point 7° which'is can—' |
I nected with the mmdwtm ¢, the point §7

115

12a

m:ndm:i«:n* Cs which is tapped onto the auxil-

neute& with two LPH% d* whmh are commcted

“a conductor G with the’ conduetor B2, o

’When discharging low voltage to the auxil-
aary. mmmtﬂ* these cells ‘¢* are mdependent

of the nm n’ ca?,]ls of the swtmn Dt when the

A SW’I t{,h 1 m pi}Sltmn tﬂ naa‘-.:s high V@Itafraf;i@ R



current {o the lamps.

%

1s.In position to break the high voltage cur-

10

15

20

25

30

connected with the main conductor A. the

35

4{

495

55

60

~tive points % and Z* and kS, %?
'eonnectod oorront‘ from - the conductor E '

65

with the cells ¢

" chn 1"'0E'd and dischar ﬁed 111 series.
0.

rent to the lamps, the cells d‘* are thrown
into series dnd charged with the main cells
of the sootlon D
are on and the lamps are burning, these
cells @* will not discharge.
of energy for the auuhor}? circnits will have
an extended capacity. That 1s to'say, when

the switch J 1s 1n such pomtlon a8 to oon-—

nect Ule respective points 7 and 45, #° and 4

7 and §°,

tron D%, condootm
and 47,

Cs and C. cells @4, and con-

ditetor C° to the conductor T2; and when
the switch J is in such position as to con-

nect the respective points j and j* and 72, 72
and 7

. 7 and 4% the main condnctor A will
locouo current from the battery section D?
through the conductors k3, E,
connected pomnts % aud 7 and from the main

ceils of the battery section D¢ fhmuﬂh the.

conductor £ and connected points 4 and 7,
the return from the condnoiol:} A and I
bemo by way of the connected points #* and
ﬂll{]‘d‘l‘*h the conduector E° to the section

nd bv way of the connected points 7°

Du

and 7 through the conductor E? to the
‘main cells of the battery section D*..

In Ifig. 8. the sw ltch K has the point %

point /A connected with the conductor TS
connected through the conductors E' and
E* with the battery section D32, the point 72
connected with the oonduotor A% whieh s

_oonnected with the low voitage cells d*, the

point %% connected with the oonduc’rm 105

Y h]oh 1s connected with the main cells of
the section D?, the

point /* connected with
the conductor I3, the point 4% connected
with the coﬂductol C which 1 connected
* and the point £° connected
with the conductor K¢ joining the condue-
tors E2 and K. The battew sections D3
and D*, connected by the oonduotor D, are
When the
main sections of the bottew are discharging
through the lamps, the cells * are ent out

of series therewith and at the same time the
cells ¢* are connected up with the auxiliary
cirenlts so that Dby operating the lamp

switches B! B? and B3 elther the normal

or loxww Voltane current can be passed throufrh ,.

the lamps. When the baitew is charging,

| bemﬂ cut off Trom the high or normal Volt--

age lomp circuits, the low voltage circuits

‘receive discharge from the low Toltawe cells
d*.

Hence the Jlamps are proteoted under
all oonchtlom That 1s to say, when the
switch K is in such position that the respec-
and £° are

When the lamp switches |
and with the conductor E-=.

Henoo the source |,

current from the oondmt(}l Kt Will '
- flow - thr 011011 the {,ouduotor E3, battery sec- | A
410, con‘lectea p{}l"lt'-u 7*
conductor El*ﬁ miain bottery section
D3, oonduuol 122, connected points #° and
7%, conduetors

-through the conductors E3, E*, E?

E? and tlie |

tery section Dt

984,128

When the-switch J r Hows throuﬂh the conductor E3 sectlon D3,

conductor D section D4, conductor K3, oon—

nected omts k* and 735, conductor C cells

dt, conductor A? connected points %> and ke,

and conductor I conmnected with the point i

At the same
time, low voltage current flows through the
oonduotor A or C to the lamps, depending

‘upon the position of the lamp switches.
When the switch K is n such position that
the point % is connected with the ‘point A*
‘md the point 77 is connected with the point.

;%, the battery sections D?* and D* discharge

, points ,
and % to the conductor A while the I'eturn

from the conductor A° is through the points

k* and & and the ¢onductor K.

same time, the cells d* are connected so that

At the
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when the lamp switches throw the normal "

current off,-the low voltage current is car-
ried by wayv of the conductor C to the lamps,

the return beme by way of the conduector A°.

In the orrfmgement shown 1n Ife. 9, for
charging the switch M has. connected its
pomts net and m°, m? and m®, m® and m°® and

m?, whereupon current flows froni the condue-

L

tor E* througli the conductor E?*, conneected
points ° and m!, conductor El, battery

m? and mﬁ, conductor ', bafttery section D?,
conductor K13, connected points m® and m"

and m?®, conductor C, cells d* and conductor.

C® to oonductor e, Slmultaneously part of

“the current flows from the point m° by way

of the point m through the conductor A or

from the point m® by wayv of the conductor
C through the switches B, B® and B® and

the lamps LA and 22, 1"eturmnfr through the

conductors A° and E° to the oonduotor | D58

For discharging, the switch M has connected

its pomts m! and m* and m, m* and m?, m?
and m* - With the lights on current now
flows from the battery section D* through
the conductor K1,

w7 and m to the- oonduotor A and from the

bottery section D?® through the conductor

i and the connected pom‘rs m® and 77 and

m to the conductor A. thence through the
switches B!, B2 and Bs and the lam s L2
and 72, 1*eturmno' by the conductors A“ and

throuo'll the conductor C swzttohes B,

1. In an electric: lwhtmg system

a -filament brittle when cold and

hghtmﬂ' current. and alternately therew1th

connected points m? and

85

90

- section D, coniductor D oonnooted points

95

100

105

110

115

I IS, connected pomts m* and 7m® and condue-
tor B to batter}’ section D3 and connected
points m® and m* and conductor K2 to bat-
“With the lights off, the low
voltage current flows from the .cells ' d*
Bz
and B'f"’ and lamps L2 and 2, returmno' by
the conductors A” and E¢, to- cells d.

- Having described my mventlon I clalm' L
source 125
of electric energy, a circuif connected there- |
with and oontammg an incandescent lamp
‘having

tough when heated, and means Whereb a

120

130




8 heating current insufficient for. producing
Incandescence are passed through said lamp, |
for the purpose specified. = .

Ang a high efliciency incandescent lamp hav-
ng a filament brittle when cold and tough |
- when' heated, and means whereby normal

e8g128 B

= |

]

2. In an’electric lighting system, bjf’-l.‘tte.l‘.y:
cells, connected therewith a circuit contain--

. voltage current for lighting and 1ower volt- |

~ “ing said circuits alternately.
15

- whereby a normal voltage lighting current
and a lower voltage heating current are
~passed alternately through said lamp, said.

20

- tions for placing different numbers of said |

95

30

- main and auxiliary circuits alternately, bat-
N '_"fm |

age ‘current,
: = » _ - N ' - " o o i *

" maintathed alternately on said lamp, said
- neans comprising a main circuit, an auxil-

_different voltages therefor.
battery cells, a lamp, a main circuit contain-

sald cells with said lamp and supplying a

said lamp and supplying thereto a-heating
~-current, insufficient for lighting. =
gx circuit containing an meandescent lamp hayv-

. when hot, an auxiliary cireuit, switching |
‘mechanism. for connecting sald lamp in said"

sufficient F P llghtlllg ) ﬂlﬂ'E

1ary circgit, and a switch closing and open-

3. In an electric lighting system, a circnit
containing an incandescent lamp, and means

means comprising battery cells and connec-

cells 1n circuit with said lamp to supply sdid

4‘. II]. an elect]_’*ic llghtlng Syﬁteﬂ]ﬁ St(}rﬂgﬂ..
g switching mechanism for connecting
lighting current therefor, and an auxiliary -

circuit controlled by said switching mecha-
nisim for connecting a part of said cells with

- 5, In an electric lighting sy'stem',_.a main

ing a filament brittle when cold and tough

tery cells for supplying a lighting current
to said main circuit, and battery cells for |

N '"""'1'-#' - _1.' )

.supp_ly_ing ém'lt;w’er ?'-t;f:altéigﬁ héﬂting c@rrent-- to

sald auxiliary cireuit. -

6. In an electric lighting System, 'sft}ragé

ing current therefor, an auxiliary cireuit
controlled by said switching mechanism,. a

circuit for charging said cells, and switeh-.

g mechanism whereby said charging cir-

“cuit 1s connected with said main circéuit.

7. In an electric lighting system, a main

circuit, an auxiliary circuit, a switch adapt-

ed for mterrupting said circuits alternately,
a lamp or lamps, and means for supplying a
lighting current and a lower heating current

fosaid lamp or lamps by said main and aux-’

thiary circuits respectively in. different posi-
tions of said switch. -~ %

8.-In an electric lighting system, storage
battery cells, charging and discharging eir-

cuits for said cells, switch mechanism where-
by said cells are charged in series and  dis-
charged in parallel, a ,Ta-mp_ or lamps adapt-

ed to be lighted by said discharging circuit,

an auxiliary circuit, battery cells adapted

| for discharging a heating current through

sald auxiliary eircuit, and switch mechanism

for alternately making and breaking said

first named discharging circuit and said aux-

‘battery cells, a lamp, a main circuit contain-
| 1n§ switching mechanism for connecting said
cell

49

s with said lamp and supplying a light-

50
| 55
60 -
65

70

iliary circuit, whereby said lamp or lamps

are supplied with eithe said l'ight-ing or said

heating current.

In witness whereof I 'ha,i?é he'reuntd-set |

my name this 8" day of February, 1909, in

the presence of the subscribing witnesses.

L -~ EKRVIN M. FITZ.
Witnesses: o '

W. O. Hexperson,

BerrEA M. CARROLL.
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