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 SPECIFICATION forming part of Iatteri__l*étent No. 853.626, dated June 26, 1900 o
Applioation f1ed Beptember 12, 1809, Birial No. 730,213, (Romodel)

To all whom it ma,y cm&w?n’:& | -
Be it known that we, WALTHER NERNST, &
subject of the Emperor of Germany, and

HENRY NOEL POTTER, a citizen of the United {.

States of America, residing at Gottingen, in
the Kingdom of Prussia, Germany, have in-
vented certain new and useful Improvements
in. Heater Cut-Out Devices for Klectric
Lamps, of which the following is a specifica-
1o tion.. | L

Our invention relates to that type of elec-
tric lamps in which the light-giving element
or ‘‘glower” is a non-conductor when cold,
but becomes.a conductor when heated.

t5 Our invention relates.particularly to cur-

5

x4

7 rent interrupting or controlling devices used -

in connection with the electric heating de-

 vices of automatic lamps of the above-men-

tioned type. In such au somatic lamps 1t is

zo usual to arrange -a heating device in opera- .

tive relation to the glower and in starting
the glower to pass current through the heater

hy means of a circuit in parallel to that in
 which the glower is located.
2¢ to interrupt the current in the said heater-
cireuit after the glower has become conduet-
ing and is in operation, and various means

have been proposed for-effecting this result.

. In our experience we have found it desirable
10 to make use of a heater cut-out located in &
chamber containing an inert gas and to op-
erate the same thermostatically by mear s of
heat generated in a steadyjng resistance or

ballast-conductor, also located in said cham-

35 ber. Wefind, however, thatthe thermostatic
devices hitherto employed are very slow in
returning to their circuit-closing position by

reason of the fact that the inclosed devices

and the chamber in which they ave inclosed
40 require considerable time to cool -down to
such a temperature as will permit the ther-
mostat to reéstablish the heater-circuit.
avoid the effects of the slow cooling and to
render it possible to relight our lamp almost
45 immediately after having extinguished it,

we make use of the means shown diagram-

- matiecally in the accompanying drawings, in
which— | 5 - |

Figures 1 and 2 are views, partially sec-

so tional and partly diagrammatic, of two em-

bodiments of our invention.,

restraining device B.

pound section C and C'.

It is desirable

strips C and C’, heater H, and conductor 4,

To

Cand C', causing

_ve_nted.

Reféfring to Fig. 1, G is the giower; and ho

‘the heater, both of which are supported uapon

an insulating-base M. - o
B is the steadying resistance or current-re- 55
straining device and may ‘be of any suitable
material--such, for example, as platinum or
nickel. | | e T
VW is the retu rn-circuit terminal of curreant-
Near current-restraining device B and
warmed by it are located two strips of com-
The free end of .
strip C extends around the free end of strip .
(', so as to make contact at P with the remote 65
side of the said end of strip C'. Each of
strips C and C' is composed of two metals

‘having different coefficients of .expansion
‘under the action of heat.

They are arranged |
with the side of greatest expansion coefficient 7o
toward device B, and when warmed by the
heat from said ballast they bend; away from

rit, strip C bending sooner and to & greater
‘extent than strip C’, thereby breaking con-

tact between the end of the stripsat P.  — 75
The two strips C and C' wken in contact
are connected in series with. each other and

with the heater H. . Strip C'is further con-

nected at W to a conductor 37leading from &
main 5 to one terminal of ballast B.
of the heater H remote from that to which
strip ¢’ is connected and the end of the glower
G remote from that to which device B is con-

nected are provided with terminals which are

copnected together and to & conductor 4, 85

which in turn is connected to the current-
main 6. - - ) L

- In action our device operates as follows:
Current flows at first through conductor 3,
yo .

thus raising the temperature- of the heater,

| which imparts its heat to the adjacent glower

G. When the glower has become sufficiently

heated, it becomes conducting and current-
flows through conduetor 3, device I3, the 95
glower, and conductor 4, The current trav-
ersing the last-named path heats up the re-
straining device I3, which in turn heats strips

them to. bend . .and thus .
break the contact at P, whereby. the further
passage of current to the heater H is pre-
When .now the operation of the

The end 86
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- an explosion, the hydroge
dilute to burn explosively. There. is, how-

40

<

lamp is mterrupted—as, for matance by
means of a switch 7 in conductor 4—cumnt
ceases to maintain the restraining device B
at an elevated temperature and strips C and
C' cool off. Strip
device B, is hotter and therefore cools more
rapidly than strip C'.
tact between strips C and C' is established at

C, being located nearer to |

1t follows that con- |

P before the stripsbecome entirely cold. The.

lamp may be agam set in operation at any

time after contact is reéstablished at P, and,
as this takes place before strips C and. C' en- {

tirely cool off, it occurs earlier than it would |

with any arranvemem heretofore employed.

In Fig. 2 we show our device placed within

a closed chamber K, which contains & body |
of inert gas—such, for exaimnple, as hydrogen |
In this case we make use of |
iron for | the steadying resistance B, ag oxida- |

or nifrogen.

tion is prevented by the inert gas. We far-

ther ind that the spark which occurs when

the heateor-cirenit is broken is not of the same
size in hydrogen as in air, it being markedly
smaller in the hydrogen atmosphere, which
may be in part accounted for by the superior
heat conductivity of hydrogen. We do not,

hydrogen under full atmospheric pressure in
the chamber K, as an accidental rupture of
the walls of the chamber might admit air to
form an explosive gas mixture within.

?
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cmt. comprlsmg two thermostatlc ArmS mov-
able in the same direction under the influ-
ence of the heat developed in the current-re-

'stra.lmng device, one of said arms being in

closer prommlty to said current-restralmng

| dewce than the other.
2. Inanelectriclamp having a glower which

requires the application of heat to render
it comductive, the combination with such
glower, of a heater in proximity thereto, a

current-resbmining device in series with the
glower, and a making and breaking device
for the heater-circuit comprising two > thermo-

70

75

static arms located in proximity to the cur- 80

rent-restraining device but at different dis-

tances thar@fmm, whereby they move in the
same direction butin unlike den'ree under the

influence of heat.
3. Inan eﬁemmcmmplmv nﬂ'awiower whmh

requires the application of heat to render
it conductive, the combination with such

glower, of & heater in pmmmlty thereto, a
current-restraining device in series with the

glower, a making and breaking device for the
heaterscircuit comprising two thermostatic

| armg, and a chamber for the restraining de-

W8 |

have found 28 the mmﬂt of experiments that |

"

thon being too

over, no sharpiy-defined pressure af which
@xpl@smn begins, nor do we always congider
ib DOCeRsary to avoid the possibility of @xpﬂ@u
sion, 88 freguently the chamber K may be o
l@@mted that an explogion can ﬁl@ ne consid-

- erable damage.

55

o

65

We have made a oreat V&me&y of arrangs-

ments of the parts @_@mmm ting this device in
order to adapt it to various conditions of DF&G-
tieal service, and we do noi, thereiore, ¢on- |

fine ourgelves 0 any special arrangsment.

ically ilustrated.
We claim a8 our invension— -

@mmmnmwﬂwmmq deovics wza, series with the
glower, and an interrapter forbne senler-eir-

if the pressure of hydrogen within chawmber |

K be only about one-fifteenth of atmospheric | twe thermostatic arms, heating moezns for

-pressure the admission of air will not cause

é

M@ latter of which extends around the fors
| 4o make contact with its remole sids, the c;m-_

however, in general use an atmosphere of | vice and the thermostatic arms emtmmw

hyﬂmgem -
4, A cireuit-breaking device comprising

two thermostatic arms, wmeans for app’ﬁynﬁ

for containing hydrogen.
5. A eimuiﬁ;-bmakmg device comprising

said armslocated nearer toone than theother,
and an inclosing eh&mbmr ﬂ:hemfw containing
hydrogen. .

6. Inan @E@@ﬁ,m@ lamp of the type described,

the combinabion with the glowser and & eur- 1
| mm—rmmmi

ing device 'th@a'-*@fw, of & neater
in prozimity to the glower, 2nd making and
@m&kmg’ means for the healer-cireuwll com-

‘prising two thermostatic arms one of wizich .
has its body portion and its confact end on

opposite sides of the other arm, said currenf-
restraining device being iae&ﬂ;@d ﬁdm@@m to

said b@ﬁly p@mnm
7. ingnelectiic mmp of the styp@ ﬁt@acwbedl

It is ‘guficient for our purposs if she struc- | the combination with & glower and 2 curreni-

ture and arrangement of apparatus be such | restraining device ﬁhemf@r of 2 heater in

as to insurs & quickly-reéstablished contact | proximity to the glower and making and

by means which depend in gensral upon the | breaking means for the hu&ﬁ@ﬁ“*@ﬂﬁ“@hﬂfﬁ SO
use of & temperature gradient instead of |
merely an elevation of temperaturae.
The interruption of an slectric current in |
N RLIosphers of | ﬂydi"@ﬁ’@“’ﬁ pe. distinguished |
from other inert grses, such as nitvogen, also |

~ has g wider &pplmmwn than we have meﬂifm _
| our names, tihis 10th da

- ﬂw m@g@m@ @f two @ﬂh@@mbmg wmnes%g,
1. Inanelectriclamphavinga g’ﬂ@%‘?@&‘ Wm@h i

requires the application of heat to render |
16 mm‘ﬁv%wag the combination with such
glower, of & heater in mm dmity bheoreto, & |

nﬂmmg a short and & long thermostatic arm,
mer

rent-resiraining device being. located 1 in pProx
imity to gaid immg Bro.,
To with®ss whereof we have hereunto signed

ay of August, 1899, in

WALTHER NERNST.

HENRY NOEI. POTT LR,

VWitnosses: '
TREDERICIE VON VFRSEN
WOLDBMAR HAUPT.

4 Re

-hem} thereto and an mcﬁ@gm@' chamberthere-
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