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To all whom it may.concern:
‘Be it known that I, Exvix M. Firz, a
citizen of the United States, vesiding in the
_city of Columbus, county of Fraoklin, and
5 State of Ohio, have invented an Tmproved
Tilectyic-Lighting Syster.
My invention 1s an electric lighting sys-
tein ‘comprising incandescent Jamps connect-
“ed withi a sonrce or sources of electric energy
10 by a distribution system ov systems which
supply high voltage curvent for the pur-
pose of iMwmination when the lamps are in
~ setviee ardl fow voltage current for the pur-
_.pose of profecting the filaments when the
15 lainps are out of service. ’ :
Tt 184 well kiown fact that the filaments.

of incanidescent lamps, especially the high
effidiéncy types, sach ss those having tan-
© . talum or tungsten filaments, are very fragile
00 atid briftle ‘when cold or not in use, and it
is well established, that such high efficiency
iinps; as now; used, are readily destroyed
by Wibvdtioi or shock when unlighted Avhich
. venders their use unsatisfactory 1o 1nills,
o5 warehouses, freight houses, railway stations,
cays, locomotives and places generally sub-
ject to’ vibrations and jars. Their fragile’
chdracter and destructibality when cold have
.- prevented the use of electric incandescent
30 lamps, that ate. economical of current, par-
ticularly ‘on Jocomotives, ears and trains,
constantly subject ‘to jars. . ,
A leading’ objéct of my invention is to
.. . providé for the protestion, by simple and
35 inexpersive electrical means, of the fragiie
high' efficiency’ Janip filaments and - render
phacticablé their use for train lighting, with
resulting tinproved’ quality -of light and’
- -rediction of ¢ost of operation and mainte-
40 nince. ~ The use “of high' efficiency lamps,
tlitis 1indé practicable, requirves an’expendi-
v ‘of Tess ‘electrical energy, thus reducing
e, hittid] -« Gost “for car lighting purposes.
Hdér gi ons or' increasing the
ttery of a cértain
s “the i

(v Beon begorid
rage. fglting sys-
incapacity, "of th

FrEptina

The electrical maintenance of the lamp-
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filaments at a temperature sufficient to ren-
der them tough or ductile and keep ihem’
from breaking can be effected by circuits
controlled by three-way switches which, ré- gq
spectively, in one position give the corre-
sponding lanyps normal curvent of say 110
volts and § ampere or 30 volts and 4 ampere,
and in another position give the reduced’
current vequired for keeping the filaments g5
Lot of say 10 volts and § ampere or 2 volts”

and 45 ampere, it being necessary of course te

determine the requisite low voltage and corre- -
sponding low amperage necessary to effect’,
the “ hot” condition or secure the tempera- 7¢.
ture requisite to maintain the filaments in-- -~
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 one‘or’
{wo battery cells either independent ora
part of the storage batteries employed for
supplying the current when the lamps are
in service, or otherwise as by using the low 80
voltage connection on a transformer, or by - ©
introducing fixed resistance. o
~This system has been shown by practical
tests under the conditions of actual service
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 elimination of the
extreme contraction of the filament which 90.
results in a tungsten lamp when the full
voltage current is cut off. The coefficient of -
expansion and contraction of the tungstem
filament is comparatively large and hence-
when, as in the usual operation, the lamp is 95
turned out and the filament bécomes cold it™
is subjected to the extreme conditions which
result in its destruction and which condi-*
tions ave avoided by the present system of:
‘maintaining the filament hot, with resulting 100
great saving in'renewals and- operating’ ex- s

ified in’ the “#ceom--105
i the following¥de-

[ . A

of:an “dpplication oft
, ing *three”lamp- cirs
ctits i~ combinationt “with 4’ storage ba
tery of sixteen cells connected in series for -
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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 is a diagram-
matic representation of three lamp circuits
in combmation 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-

_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 is a diagram-

matic representation of circuits and storage
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; Fig. 6 represents a
layout in-which provision is made for ef-
fecting the parallel discharging and series

charging the cells, including the source of-

" low voltage current which is in series in one

25

40

45

of several circuits during discharging to
lamps;. Fig. 7-represents a layout in which
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
adapted to be connected in series for charg-
ing them; Fig. 8 represents a layout for
discharging the cells in series to provide the

high voltage current and rendering it im-

ssible to charge while the lamps are burn-
ing, 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 fugther Jayout arranged for series

charging and parallel discharging with cur-_

rent constantly on the lamps.
The system, in the several fofms repre-

‘sented in the drawings, comprises lamp cir-

cuits A*, A? and A® respectively containing
the switches B*, B* and B® and the auxil-
iary cireuits C', C? and C* respectively con-

‘trolled by these switches. The circuits A%,

A? and- A3 hdve.the commen conductors A
and A° containing the respective protecting
fuses @ and 2° on opposite sides of the lamps
L* and 72 and between the fuse a and the
respective switches, for further protection
are the fuses ¢!, ¢* and @3, these citcuits be-

- ing designed to carry the current desired

55

for lightibg the lamps. The circuits C, C*
and C? have the common conductors C con-
taining the fuse ¢ and are designed to carry
current sufficient. only to heat the lamyp fila-
ments sufficiently to keep them tough, as to
a cherry color.” - ‘ B

- The switches B*, B* and Bs éeri'e to make:
and break the main circuits and the auxil-

iary circuits alternately, the conductor & be-
ing thrown into contact with the points &*
and 5? to make the main circuit and break
the auxiliary ¢ircuit and into contact with

_two volts.

984,128

the points 5% and 04 to make the anxiliary
circuit and break the main cireuit.

In the arrangements represented in Figs.
1 and 2, the storage battery sections D* and
D2, connected by the conductor D, consist
of sixteen cells in series, representing thirty-
The cells.ave charged by means
of the positive conductor IE* and negative

conductor E? through the respective conduc-

tors E? and E*. containing the protecting
fuses ¢® and ¢*. The charging lines E*‘and
E* are connected by the respective conduc-
tors E* and E° with the positive train line
conductor E7 and the negative train line
cenductor: B, the train lines having the re-
turn wire E°. The conductors X° and E°
are connected respectively with the condue-
tors A and A° through which the entire
voltage of the batteries 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 bolts pass therethrough
and return by the conductors E° and J&*
when the switches are in position to close
the auxiliary circuits and open the main
circuits. ' :

In Fig. 3, the conductor C is 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 Fig. 1.

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

-nected with the conductor A, the point ¢*

connected with the conductor E? joining the
lines E! and E7, the point g* connected with
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the conductor E¢ joining the lines E? and E® .

and connected with- the conductor A°, the
points 7% and g* connected with the conduc-
tor E° which is connected with the sixteen

cell battery section 12, and the point ¢*

connected with the conductor E** which is
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* coitaining the fuse e* with
the conductor K2 The switch G has its

points g* and ¢° connected when it is desired

to charge the battery sections, upon which
the latter are connected and charged in series
through their connections with the wires E?

and T2 o

‘connections closed, the auxiliary 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, B2 and E%. ~When the switch & has con-

nected the point ¢° with the points ¢* and ¢
and the pomt g® with the point g%, the bat-

tery sections discharge in parallel to the con-

ductor A through their respective connec-

105
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During charging, with their switch
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“tions B%, Bt and E° from the seetion D?, and
Tt from the section D3 the return from the
B T b)

o

ductor E°

‘the

1ti¢iils of the switeh' G 'do not atfect the

off ‘position. .- -

“In Fig. 5, a switch H has the point % con-
nected with the main conductor A, the
peints %&* and A* connected with the conduc-
of E* which joins the conductor Erowith
‘the conductor K7, the point A® connected

with the main conductor A° and connects the
_conductors B2 and E8, the points A* and ‘A°
connected with the conductor T which is
connected with the sixteen cell battery sec-
" “tion D the point 2° cormected with the con-
duétor B wlhiich is connected with the six-
teen cell battery section D*, and the point A7

*'" the ‘auxiliary cireuit conductor € which is
tapped onto two cells of the battery section
YDA Tt will be seenthat in this layout the
-7 *low voltage or auxiliary circuits will'always

' protect the lamps. When the switch H s

1n such position that the point % is connected -

with the point. A7 and the point %° is con-

~nected’ with: the point 2%, for charging the

- battery, the sections thereof are charged in
'series throngh the conductor E!, conductor
E* containing the fuse e, section D®; con-

dnctor E, section D*,"conductor E* contain-
inig the fuse ¢*, and cdnductor E* . Simulta-
neously current is supplied from two cells e/

“voltage is supplied to the
_of the positions of their switches. ' When
“the switeh I is in‘such position that the
" point. A is connected with the point 2*.’the

tery sections will discharge in- parallel to
majn lamp . cireuit conductor - A, with
e.section D is connected by the con-

E32, 5 and- connected points A*

connected points A% and A%, connected

35 and %-;
ing
poL

" se

ts A3 and A% and conductor E' 1o the

and E* to the section D%~

Tn Fig. 6, the.switch T b ,
nected with the lamp-circuit conductor A,

. ductor E°

7 with. the’ conductor K7, the point ¢* con-
65 7 ; '
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conductor: A? being effected through the-con- 1\
tor T° which 'is connected by the eondue:|
or B with' tlie battery section D? and by
‘conductors’ B2 and B+ with the battery !
‘section D* 1t will be observed that the op-

S quxiliary ciredits ‘which are supplied inde-
o pendently when the lamp switches are in-the’

Swith the .conductor E° which is connected

which ig donnected by the conduetor CF with

“ductor B9, connected points A° and A, con-.

“to’ the conductors € and CF wheveby low |
lamps regavdless

int A° connected with the point 4% and the
“point /* connected with the. point A% the

he_section Dt by the conductor.
Chiand connected: points A* -
he yeturn from the conductor A° be-
by way of the conductor ¢, connected
tion: D® and by way of the conductors I8¢,

hag the point 2 con-~

the points 7 and ¢* connected with the con-.
which cennects the conductor- B

rected with the ‘conductor E° which con- -

nects the conductor 12 with the conductor E#
“and is eonnected with the conductor ‘A2, the
points ¢* and 7
[510 with the gixteen cell battery section D2,
Two cells d* are copnected ‘in the auxiliary
circuits comprisitg the conductors €, C, C7,
€3, C¥ and A®, the two latter being tapped
‘onto” the return conductoy ES iwhich 18’ con-

“nected through “the. conductors E? and C*

with the two cells forming the low voltage
battery section. ‘When the switch Tisin po-
sition te connect the points ¢ and %, the bat-
tery sections will be connected in séries and

in charging current flows from the conduc-

tor E* through conductor E* containing the

fuse &8, section D?, sonductor T, points é® .

and %% conductor K1, section D*, and con-
ductor E* containing the fuse ¢* to the con-
ductor T2 - When the switeh I is"in 'such
‘position that the points ¢ and ¢, ¢ and 42, ¢*
and #° ave respectively contiected, the battery
sections are connected in parallel  with the
conductor A of the lawip eircuits, upon
“which the section 1»® discharges thiough the
“conduetors K2, BN I and the connected
poinis ¢*.4nd ¢ and the séction D* discharges
through'thie conductor ¥, connected ‘points
“4¢ and 4%, conductor E* dnd connected points
i+ and ¢; the return from the conductor A°
taling place through the conductors EY; con-
nected points ¢¢ and 7* and conductor ¥ ‘to
the section D® and through the conductors

e, E? and E* to the section D% While the

Iamps 2 are burning, return current from-

“the corductor E2 ig carried by the conductor
C* to and charges the cells ¢*  When the
lamp switches are turned off the cells'd* dis-

“charge current through the conductor C and

the cireuits €, (7 and C?, the returii being.

from the conductors .A® and C* as déscribed.
In Fig. 7, the switcl 'J 'has the point j

| connected with the conductor A, the point j*

‘connected with the conductor J** which 1s

3

connected by the’conductor

70

80-

85

90

95

100

105

connected with the battery ‘section. D4, the

point 72 connected with the conductor I
which-. connects the" battery = section "D®

through the conductors E* and E? with the .

conductor 7, the point 7% connected by the
conductor K with the battery. section D3,
the point-§* connected with the conductor K°
which' connects the conductors E? and Es,
the point 7 which is connected by the con-
ductor T2 through the fuse ¢'° with the

Dbattery section D%, the point j° which'is con-"

‘nected with the conductor E°, the point §
which is connected with the conductor K,
and the points ¢ and #° connected with the
conductor C® which is tapped onto theauxil-

dary conductor. O, the latfer being’ con-.

nected with two cells.@* which: ave conmected

by a . conductor * with'the’conduetor E2. .
When discharging low voltage to the duxil-
jary cireuits these: cells ‘d* are indepéndent .

1’31)

of the maincells of the section D* when the
switch is in’ position to’pass high voltage

110

120

125
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e

current to the lamps. When the-switch J
is in position to break the high voltage cur-
rent to the lamps, the cells @* are thrown
into series dnd charged with the main cells
of the section D% When the lamp switches
are on and the lamps are burning, these

cells ¢* will not discharge. Henee the source |,

of energy for the auxiliary cirenits will have
an extended capacity. That is to'say, when
the switeh J is in such position as to con-
nect the respective points 7 and /3, # and 47,
77 and j°, current from the conductor Xt will

- flow through the conductor E?, battery sec-

15

20

25

30

35

40

45 .

tion D, conductor X, connected points 43

and 77, conductor E*, main battery section |

D, conductor %, connected points 7° and

. 7% conduectors C* and C, cells 4% and con-

dtictor C° to the conductor E?; and when
the switch J is in such position as to con-

nect, the respective points 7 and j* and 42, 4,

and 74, 7 and #, the main condnctor -A will
receive current from the battery section D?

through the conductors E3, El, B and tlie |

connected points 72 and 7 and from the main
cells of the battery section D* through the
conductor I2** and connected points 7' and §;
the return from the counductors A and Ls
being by way of the connected points j* and
4* through the conductor E*° to the section
D#® and by way of the connected points 4
and 7 through the conductor E® to the
main cells of the battery section D*.. '

In Iig. 8; the switch K has the point %
connected with the main conductor A, the
point A* connected with the conductor X5
connected through the conductors E* and
¢ with the battery section D3, the point 72
connected with the conduetor A° which is
connected with the low voltage cells d%, the
point A* connected with the conductor K¢
which is counected with the main cells of
the section D1, the point /* conmected with
the conductor X3, tlie point %% connected
with the conductor C which is connected
with the cells @* and the point %°® connected
with the conductor E¢ joining the conduc-
tors 1 and E®. The battery, sections D®
and D*, connected by the conductor D, are

" charged and discharged in series. When the

50.

55

main sections of the battery are discharging
through the lamps, the cells-d* are eut out
of series therewith and at the same time the
cells @* are connected up with the auxiliary

tireuits so that by operating the lamp

switches B!, B2 and B? ecither the normal

or low voltage current can be passed through .

the lamps. When the battery ‘is charging,

. being cut off from the high or normal volt-

60

age lamp circuits, the low voltage circuits
receive discharge from the low voltage cells
d*.  Hence the lamps are protected under
all conditions: ~ That is to say, when the
switch Ks in snch position that the respec-

. tive points & and A* and &5, %% and %° are

65

connected, carrent® from the conductor E:

‘984,128

flows through the conductor E3, section D,
conductor D, section D¢, conductor E*3, con-

mnected points &* and %% conductor C, cells

d*, conductor A°, connected points %* and %°,
and conductor Ef commected with the point &8
and with the conductor E2. At the same
time, low voltage current flows through the
conductors A or C to the lamps, depending

‘upon the position of the lamp switches.

When the switch K is In such position that
the point % is connected with the ‘point At

and the point %? is connected with the point.

i*, the battery sections D?® and D* discharge
through the conduetors E?, E, E*, points &t
and % to the conductor A, while the return
from the conductor A° is through theé points

k* and % and the ¢onductor E3. At the

same time, the cells d* are connected so that
when the lamp switches throw the normal
current off,-the low voltage current is car-
ried by way of the conductor C to the lamps,
the return being by way of the conductor A°,

In the arrangement shown in Fig. 9. for
charging the switch M has .connected. its
points m! and #°, m® and m®, m® and m® and

m®, whereupon current flows from the condue-

tor E* througli the conductor E®, connected
points #° and m', conductor E', battery
section D%, conductor E*2, connected points
m* and m° conductor E*°, battery section D3,
conductor E*, connected points m® and m?®
and m®, conductor C, cells @* and conductor
C* to conductor E*. Simultaneously 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 way of the conductor
C through the switches B!, B* and B? and
the Jamps I# and 7%, returning through the
conductors A° and E¢ to the conductor E’.

‘For discharging, the switch M has connected

its points 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 K, connected points m* and
m” and = to the conductor A and from the
battery: section D?® through the conductor

E* and the connected points m¢ and 77 and.

m to the conductor A, thence through the
switches B*, B? and B® and the lamps L2
and 77, returning by the conductors A° and

tor E® to battery section D?® and connected
points m® and m* and conductor E*2 to bat-

tery section D*. 'With the lights off, the low

voltage current flows from the cells d*
through the conductor C, switches B!, B?
and B* and lamps I# and 7%, returniug by
the conductors A°® and ES, tocells d*. -

Having described my invention, I claim: .

1. In an electric:lighting system, a source
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110

115
- I2%, connected points m* and m* and condue- .

120
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of electric energy, a circuif, connected there-

with and containing an incandescent lamp
‘having a’ filament brittle when cold and

tough when heated, and means whereby a

lighting current and alternatély therewith

130




a heating current insufficient for. producing
Incandescence are passed through said lamp,

for the purpose specified.

- 2. In an’electric lighting system,-bzitterj

. cells, cbn‘nected therewith a circuit contain-
:ing a high efficiency incandescent lamp hav-
“ing a filament brittle when cold and tough

- when heated, and means whereby normal

© voltage current for lighting
10 :
** maintained alternately on

15

- passed alternately through said lamp, said.

20

25

30

_ and lower volt-
age current, insufficient for lighting, are
said lamp, said
means comprising a main circuit, an auxil-
iary circyit, and a switch closing and open-

“ing said circuits alternately.

3. In an electric lighting system, a cirenit
containing an incandeséent lamp, and means
whereby a normal voltage lighting current
and a lower voltage heating current are

means comprising battery cells and connec-
tions for placing different numbers of said
cells in circuit with said lamp to supply seid

_different voltages therefor. »
4. In an electric lighting system, storage.
Dbattery cells, a lamp,

& main cireuit contain-
ing switching mechanism for connecting
sald cells with said lamp and supplying a
lighting current therefor, and an auxiliary
cireuit controlled by said switching mecha-
nism for connecting a part

~-current, insufficient for lighting.

. 3b

* 5. In'an electric lighting system, a main

s cirenit containing an meandescent lamp hav-
‘ing a filament brittle when eold and tough

. when hot; an auxiliary circuit, switching

mechanism for connecting said lamp in said-

" main and auxiliary circuits alternately, bat-

- 40

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

[N
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of said cells with-
‘said lamp and supplymg thereto a heating -

S

supplying a lower voltage heating current to
said auxiliary circuit,

6. In an electric lighting system, storage
battery cells, a lamp, a main circuit contain-
ing switching mechanism for connecting said
cells with said lamp and supplying a light-
ing current therefor, an auxiliary cireuit
controlled by said switching mechanism,. a

circuit for charging said cells, and switch--

ing mechanism whereby ‘said charging cir-
cuit is connected with said main circuit,

7. In an electric lighting system, a main
circuit, a‘ﬁ'auxiliary
ed for iterrupting said
a lamp or lamps,
lighting current

circuits alternately,
and means for supplying a
and a lower heating current

‘tosaid lamp or lamps by said main and aux-

iliary circuits respectively in different posi-
tions of said swifch. - ‘ .
8.-In an electric lighting system, storage

[ baitery 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 Tamp or lamps adapt-
ed to be lighted by said discharging circuit,
an auxiliary circuit, battery cells adapted
for discharging a heating current through
said auxiliary circuit, and switch mechanism

for alternately making and breaking said

first named discharging circuit and said aux-
iliary circuit, whereby said lamp or lamps

heating current.

In witness whereof I have hereunto set -
Iy name this 8"’ day of February, 1909, in
‘the presence of the subscribing wi

witnesses,

- ERVIN M. FITZ.

Witnesses: -
W. O. Hexperson,
Berraas M. Cargorr.

circuit, a switch adapt--
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/| are supplied with either‘said lighting or said
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