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To all thron, if n ?ity concern. 
Be it known that I, EzEC'HIEL WEIN TRA ('is, 

a citizen of the inited States, residing at 
Lynn, county of IEssex, State of Massachul 
setts, have invented certain new and useful 
Improvements in Vapor Electric i) evices, of 
which the following is a specification. 
The present invention relates to the con 

struction of vapor arc devices, such as mer 
cury vapor lamps, rectifiers and the like, and 
comprises a device in which the arcing elec 
trodes as well as the arc itself, are entirely 
inclosed in an exhausted space, which is not 
in communication with the are space. 

I lette's Patent No. 917,212, issued to me 
April 6, 1909, describes a vapor electric device 
comprising an external glass envelop slu'- 
rounding an inner tube of material, such as 
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fused silica, which is more refractory than 
the otter envelop. In the device described 
in this patent, the space in the inler tube, 
and the space between it and the glass tube 
are connected. While this construction is 
entirely operative and satisfactory, to find 
that in some cases the inner tube can a cl\all 
tageously be entirely inclosed, or in other 
words, out of connunication with the vacu 
ous space between the two tubes. This con 
struction permits the vapor are to be run at 
a higher temperature and pressure, as the 
valorized cathode material does not pass 
into the space surrounding the two tubes, 
Also by this construction the outer tube 
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is heated only by radiation through the 
vacuous space. and thus is maintail) (d at a 
lower temperatire than when an open in 
ne' (lie is employed. Another list pet ad 
wait age is trained through the heat 'insula 
tion a Fordelly the vacuous space surround 
ing the mercury cathode this permitting 
the attaininett of higher temperatures and 
pressures within the inner tube. In accord 

'e with my invention, the inner tube is 
seale peruanently, or it is automatically 
closed when the device is started. 

in the accoln: nying drawings illustrating 
inly invention, ligure 1 shows a mercury va 
of lan) a vig an illner tube permanently 

closed or seale; Fig. 2 is a fragmental view 
showing the upper art of the tube before 
to tie is evue: te: Fig. 3 is a fragmental 
view showing at a ternative form of clost 'e. 
or scal, at the anotle end of the tube; Fig. 4 
is a fragmental view showing another litti 
fication of closure for the Iloile ent of the 

tube, the tube. in this case, being closed 
at to innatically by the pressure of the iller 
cury vapor within the saline; and lig. 3 
il it strates a form of the sinilar to that 
shown in lig. 4, an electromagnet being g. 
used to assist in closing the tube. 

Referring to Fig. 1, the outer receptacle 1 
consists of glass and the inner envelop 2, 
supported therein, consists of some material 
more refractory than glass such as fused ; 
or sintered (arty, or silica. The sintered 
cuartz, as prepared in the resistance frnac: 
is preferably heated in an are or oxygen 
flame, thereby improving the transparency 
of the material. This form of quartz, tube is 
is not only considerably cheaper thin the 
fused quartz title, but the appearance of 
the light is better as the arc is not seen 
through the translicent envelop, and, there 
for the effect of a solid incai descent source is 
is lot ailed. The lower end of the inner 
tulip 2 is closed y a plig 3 consisting either 
of glass, or nickel steel, or other suitable 
material. This plug as clearly shown inakes 
a long tape'el joint with the claitz, envelop &e 
and is tightly ?itted therein by grinding 
the surfaces which are in contact with each 
othli'. The leatling-in wire - passes through 
the otter envelop and enter's the plug 3 
and may if desired project into the body &G 
of mercury 5, which constitutes the cathode 
of the device. The attle end of the the is 
closed by a tapered plug (; consisting of 
nickel steel, or other metal, having sub 
stantially the same coelicient of expansion 28 
as quartz. At one end of this plug 6 is 
attached the anode 7 consisting of graphite, 
(r other refractory conductive li and 
at the other is attached a leading-in wire 8 
passing through the outer envelop 1. As 95 
illustrated in Fig. 2, the lig 6 is held cen 
tered within the mouth of the tile 2 and ot, 
in contact with it before the lamp is com 
leted. The initial clearance between the 
pig (3 and the tribe 2 (males the inner tube i00 
to he evacuated similtaneously with the 
space between the tules I and 2 when the 
la 1))) is attached to a suitable pump through 
the small tile $). Wlen the evacuation is 
ct; Inlete the tie is sealed of in the is a 105 
nailler, and the glass surrounding it e leact 
\\ire S is set ('neil, in the g (3 is lawn 
Ip Wii', the rely snugly fitting it in posi 
tion, as illustrate in Fig. 1. 

a () ifie, foil of a lotte closire il C 
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shown in Fig. 3, the heavy stee disk i0 is 
supported itst, above the ground flatlip of 
the inner tube 2 during the exhaustion of 
tie anip. When the lamp has been exhaust 
ed this disi; } {} is lowered by softening the 
glass around the leading wire 8 as aiready 
described so as to make the disk rest upon 
the lip of the tube thereby sealing the inner 
tube. 

in Fig. 4, a form of device is shown in 
which a conical closure 1i consisting of 
thickey steel, or other suitable material, is 
held Suspended within the conical tip of the 
inner tube 2, by means of the lead wire 12. 
which is in turn attached to a metallic tube 
13 which slides over a cylinder 14 and makes 
electric contact therewith. The cylinder 14 
is attached to the lead wire 8 sealed into the 
oute glass tube 1. A stop 15 limits the 
movement of the siding contact device. In 
this form of device, the inner tube 2 is 
sealed off from the space surrounding the 
same by the development of vapor pressure 
within the inner tube when the device is 
started. This pressure acts upon the lower 
surface of the cone ii and lifts it upward 
thereby ciosing the mouth of the tube. This 
operation may be assisted, as shown in Fig. 
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nation of a solid anode with a mercury 
yapor device of the high pressure type, this 
being claimed in another application, Serial 

5, by a scienoid 16 external to the outer tube 
and connected in series with the device. In 
this case the outer cylinder 13 is made of 
magnetic materia and when the lamp is 
started it is lifted upward by the magnetic 
action of the solenoid ió. The conical plug 
it is maintained in position by the pull of 
the solenoid as well as the vapor pressure 
within the inner. tube. 
All of these forms of lamps are started 

by simply tilting the same when appropri 
ate circuit connections have been made, or 
by a high voltage line or in any other suit 
able way. Devices for starting mercury 
vapor lamps, either automatically or by 
hand, are well known in the art and need 
not be described in this connection. 

do not claim herein broadly the cornbi 

No. 753,946, 
tinuation hereof. 
What claim as new, and desire to secyre 

by Letters Patent of the United States is 
E. a vapor electric device, the combia 

tion of an evacuated container, an envelop consisting of material more 2'efractory than 
glass located within said container, rigid 

filed is arch 13, 1913, as a con 
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sealing means for closing the inner con 
tainer to permit, the accumulation of pres: 
sure therein during the operation of Said 
vapor device, electrodes in said inner en 
veiop one of which consists of easily ya 
porizable material, and current - carrying 
conductors connected to said electrodes. 

2. In a vapor electric device, the combina 
tion of an evacuated glass envelop, an evacu 
ated envelop supported therein consisting 
of material more refractory than glass, elec 
trodes in said envelop at least one of which 
consists of easily vaporizable metal, leading 
in conductors therefor, and a solid plug op 
erable by pressure in said inner envelop to 
render the envelop vapor-tight during the 
operation of the device. . 

3, in a vapor electric device, the combina 
tion of an outer receptacle, an inner envelop 
supported therein, electrodes, at least one of 
which consists of vaporizable material, in 
said inner envelop, current connections, and 
means operated by vapor pressure within 
said inner envelop for closing the same. 

4. In a vapor electric device, the combina 
tion of an outer receptacle, an inner envelop 
supported therein, electrodes, at least one of 
which consists of vaporizable material, in 
said inner envelop, and a conical closure for 
one end of said inner envelop adapted to 
be lifted by vapor pressure in said inner en 
velop into engagement with the mouth of 
said envelop, thereby sealing the same. 

5. In a vapor electric device, the combina 
tion of an outer exhausted receptacle, an 
inner exhausted silica envelop supported 
therein, electrodes within said 'silica envelop 
one of which consists of mercury, current 
connections for said electrode, an automatic 
means operable upon the starting of said 
lamp for sealing the silica envelop from the 
evacuated space surrounding the same. 

6. In a vapor electric lamp, the combina 
ated silica envelop supported therein a mer 
cuiry electrode and a coöperating solid elec 

ing also as leading-in conductors. 

EZECHAEL WEINTRAUB, 
itnesses: 
JOIN A. McAANUS, Jr. 
CHARLES A. 33ARNARD, 

tion of an evacuated glass envelop, an : acu 

trode in said silica envelop, and mechani 
cally fitted seals of nickel steel for render 
ing said inner envelop vapor-tight and act 
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in witness whereof, have hereunto set . 
my hand this tenth day of December, 1910, 

  


