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 VACUUM-TUBE APPARATUS.

DANIEL McFARLAN MOORE, OF NEWARK, NEW JERSEY, ASSIGNOR TO MOORE ELECTRICAL .

A CORPORATION OF NEW YQRK.

PR FETY S
T

Application filed April 2,
To all whom it may concern:

Be it known that I, Daxier McFarnax
MoORE, a citizen of the United States, and a
resident of Newark, in the county of Kssex
5.-and State of New Jersey, (with post-office
i address 52 Lawrence street,) have invented

R e aredee . gl a

LT,
r

i certain new and usefyl Improvements in
3 Vacuum-Tube Apparatus, of which the fol- |

'+ lowing is a specification, -
i 39 The present invention relates to vacuum
tube or vapor electric lamps, vacuumor vapor
- rectifiers, X-ray tubes, vacuum oscillo-
craphs, wireless telegraph receivers and other

urnicler’ the head of vacuum tubes and which

i

i

|

| 35 under dth _ _

{1 are provided with suitable electrie ferminals

whereby electric energy may be applied to
the gaseous ‘
purpose.\- \\
o5 My preégt} ‘Invention is an improvement,
“upon my prior.invention set forth in myv
prior application:S.-N. 275,003, filed Aug. 21,
1305, wherein\L have deseribed the applica-
‘tion to & vacuum tube, of a valve which
admits minute quantities of the gas into the
tube in regulated amounts suflicient. to keep
the tension of the gas within the tube at nor-
mal state, said valve responding automat-
1cally to changes in. the gascous tension in
30 said tube. o d -
- The object of my present invention is to
permit the use of a tank carrying the desired
cas at high pressure so that the tube may be
run for very great lengths of tinie without re-
33 newal of the source of supply.

contents of the tube for any

1.
W ]

~In the operation of the apparatus.de- |

seribed 1n my prior application, it is desir-
able that the tension of the ga's in the valve
. chamber should be but little above the ten-
+p ston of the gas in the tube, the object being
~ to prevent sudden in-rush of a large quantity
of gas when the valve opens. -

My present invention consists in the com-
~ bination broadly of a vacuum tube, a gas
¢35 tank carrying a charge of the compressed
| zas, a valve for admitting the gas to the tube,
said valve being responsive automatically to
changes of tension inthe tube and a pressure
reducing valve interposed between the tank

sp and the regulating valve. |
- My invention consists further in the com-
nination with the apparatus above described,
of. a pressure gage, which is open to the
atmosphere and which is adjusted to pernut
5 entrance of air when the supply of gas from

'Clli :

Specification of Letters ?atent..

i / |
. UNITED STATES
i - . COMPANY, OF XEW YORK, X. Y.,
;5 - | No_.l 355,4_86._

i il

{ewcei which geunerallv may be classified |

Patented Aug. 11, 1908.
1906. Serial No. 309,283. P -

| the tank fails and the tension of the gus in

the valve chamber becomes so small that the

feeding of the gus to the tube ceases..

| My 1invention consists further in the

spectal combinations of devices hereinafter 60

more particularly deseribed and then speci-

fied in the claims. * M
In the accompanying drawings, Figure 1

15 a side elevation of apparatus embodviny

L
'
b

a a4
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my invention, the operative parts beimz 65
shown assembled in a suitable casing. Fiw.
2 1s a view taken at richt angles to that of
Figz. 1 and shows the ¢bnnections of the tank
and pressure reducing valve.. '
Referring to the drawings, A indicates tie 70
casing and B a tank holding a compressed =~
charge of the desired gas, as for instance,

| nitrogen.

Cis a valve through which the air or gasis
admitted to a pipe D leading to the vacuum 175
tube, a scction of which i1s indicated at E.
| The valve C may, be of the character de-

scribed 1 my prior epplication or of a=ny
other desired form. _’I‘.hc form shown comi-
i prises a conical plug of porous material ke
compressed carbon which is inserted in the .
mouth of the tube D and stands in a bath of
| mercury contained 1n & valve chamber ¥..
By raising and lowering the height of the
mercury, the tip of the plug is more or less
exposed toadmit gas from the chamber F to
i the pipe D. The saction of the valve s
brougiit about by means of a plunger or d&is-

placer G which dips into the mercury and is
| connected by a rod with the core of an elew- 90
tromagnet H. Said electromagnet ts con- -

nected toseine electric ciréuit through whish -

i energy i3 furnished to the tubs K and insusch -

i manner -that when the tonsion of the gas -

| falls 1n the tube, or in-other words; when the 95
vacuum becomes higher than the desired ad- .

| Lusted vacuunm, the magnet will respond ard -

cause air or gas to be admitted to the pipe D .
and tube K to bring the vacuum back to nor-_
i mal, which action of the magnet H is,the re-
sult of the decrease of the resistance offemad
to the passage of the energy from one elze-
. trode to the other through the gas when ihe
" tension thereof falls. . -

Tank B i1s connected by a Sﬁi%&\,ble Dime .- -
with a pressure reducing valve of~any ehe- -
siresd character, as for instance, a diaphrszmn
or disk pressure reducing valve X, the big'aﬂ e
» pressure side of which is connected to 87110

| -
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) maintained for

23 the mercury

iomed wit
'I. - _l - - L]
TeGUCING Vuive i3 :;d;usted to mamntain i the

TYighting

‘nreed be renewed o ly. at long inteiwais.
{)res&:ure side of the.
M.

ol

N

I\: . plication of the pressure reducing valveina -

tanx and the iew pressure side to the pi
A1
Ft s

1y T, {'}lﬂlllber 1;"

F L

valve chamber « reduced pressure of

5 such, however, as to be slightly above the

pressure or tension which 1t s desired to

- maintamn in ths tube E. This difference of

1
i

pressure 15 sman in order {o prevent nnssi-
thing or sudden changes of tension in 1, but

190 1s suflicient to cause a’-yositive flow of o

from valve chamber. ¥ -when the valve is
opened. - In the tank . any desirdd pressurd
or volume of gas may Dbe compressed and

“said gas mayv be of any desired kind accord-
15 Ing fo the efiecis
duce 1n the tuba B,

viteh it is desired to pro-

One of the ctiaf nses of iy invention is for
s1nplying gas o the vecuum tubes used for
since, Dy its isans, a lght may be
rdefinite periods bw the use
of tatiks B of comparatively small size, which

\

£52

Connected to 15 .low

valve 1s & vacuun.'gage Sad gage indi-

25 cates the condiiicn in the connections to the
. tube, but also msy be adjusted so as to pre-

vent the light in the tube I from becoming
extinguished in case the suppiy of gas from
I“‘h k- 1--'11-11. T To . -’-1-' »

the tank B skenid fail.  ¥er this purpose,
i The pressure gage M 13 made
of such amount, that on reduction of the
pressure on toe !ow pressure side of the re-
% bzlow the desired or normal

iucing valve balos

- pressure, the fevel of the mercury in the side

x5 of
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Canud

the pressure zage exposed to air pressure,
wiii fall into the bend of the U or even be

earcied up on to the low pressure side to such

it §
extent to allow Lubbles of aiv to find ingreas

torough the mercury . column und into the
connection leading to the velve chamber.
if, therefore, at any time the supply from the
tank B should zive out, air will be supplied
fed to the tube to permit the same to
continite 1ts eperation in a8 mannier not very
erennt from s operation when supplied
iz nitrogen eempressed iu the tank 3. Tt

0 be ungerstood, however, that this part
of my invention is useful no matter what the
characler of ithe gas supplied from tank B
ior the purpose of Keeping the tube E in op-

eration as a lighi-giving tuba.

<

Mv mnventron is not ¢onfined to any par-

‘ticular kind of reducing valve K nor to any

particular mesns for aviomatically operat-
inZ the admissica valve through which the
supply of gas to the fube K is admitted.
While I have shown and describied Iny in-
veniion as carrie<d out in connection with a
tank confaiming 2 supply of the gas, it being
3

80 especially usefu: in rhat conneection, it is to
 Seunderstood thai |

i
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claim, broadly, the ap-

.

=

position between any saurce of air or gas un-
‘der pressure, whether the same be a tank or

the gas | whatuot, and the automatic valve which, by
nats automast

"
L

-supply of gas to a vacuum tube in 2 manner
o preserve a constant tension of the gas
within said tube. U |

Yyhat I claim a8 my invention is:

L
L®

1.. The combination of a vacuum tube eon-

taining a gas in rarefied condition, a tank
containing '8 supply of gas of the Jesired
kind under compression, a valve througch
which the gas is admitted to the tube auto-
matically in response to changes of gas ten-
sion therein and a pressure reducing valve
between said valve ard the tank. ._

2. The combination of a vacuum tube
lamp, a source of gas under pressure, an au-
tomatic valve admitting gas to the tube
from said souree, and w pressurg redueing

alve between said valve and sourge. |

3. The combinction of a vacuvm tube
lamp, a gas holder containing ga%‘-\umler
pressure and a pressure reducing valve be-
tween the lamp and gas helder. o\

4. The eomﬁination with a vacuum tube,

ic regulating action, controls the

80

85

of an automatic valve governing the flow of

gas Yo said tube, and a pressure redueing
valve between the automatic valve and the |

source of supply. ,
5. The combination with a vacuum tube
and an automatic valve, of a pressure re-
ducing valve, a tank containing gas under
pressure and -8 vacuum gage open on one
side to the air and connected on the other to
the low pressure side of the pressure redue-
Ing valve. L
6. The combination of a vacuuin tube, an
automatic magnetic feed device through
which gas may be admitted to the tube and
& pressure reaucer interposed between the
feed deviee and the source of gas. -
7. The combination of a wvacuum tube
lamp, an automatic magnetic feed device
through which gas may be admitted to the
tube and a pressure reducing valve con-
nected to the high pressure side of the mag-
netic feed device.

8. The combination of 8 vacuum tube
lanip, an automatic magnetie feed valve and
a pressure reducing valve conneeted to the
high pressure side of the valve.

Signed at New York in the county of New
York and State of New York this 30th day
of March A. D. 18186, -

~ DANIEL McFARLAN MOORE.

Witnes:zes:
C. ¥. TiscHNER, Jr.,
Liacrisax Broxo.
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