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THe "present inventioh’ Yeldtes ™ h “improved
manufacturing process for dischaige tubes.
* One ‘of thie ‘Objects of my mvention is to pro-
vide an intbroved ‘process of ma.

iffactiring “eléc-

“tron discharge tubés for facilitating the exhgust-

‘ing ‘and sealing-off ‘operation of such tubes.
~“Ancther gbieét of My lvention is “to “provide
an improved Hietho sypediting “the “exhatist
‘time in the ‘Manufactire ‘of electron “discharge
“tubes for reduéing the "¢os
“ture. | L
A turther ‘objéet of my invetition is'to’ provide
4n ‘improved construction 0f “sealitig=off ‘means
“for eléctron dischatge t '
~OtHet angd further o
“side ‘in"the improved my
tron ‘discharge” tubes and “coms
tron dischaige “tules ds S€t ol
‘the specification hereiriafter
‘énce to the a¢companyiig dra n'which
Figure 1 schematically illustrates ne form “of
‘sealing-off means emiployed in ‘the process of My
mvenbion; ... oo oo
Fig, 2 illustrates a modified form of ‘structure

Ty :

“producing ‘elec-
fuction of elec-
h'more fully in

of electron discharge tube utilizing the ‘sealing-

“off method of 1y invention;
- Fig” 3 shows a fuither “Hodife
“6f sealing-off mesns Tor electro
‘smbodying the pPriveiple iy invedtion;
©Rig, 4u is7a fragmentsary longituditial ‘sectional
9iew showitig the sealing-off miggns of My inven-
“fion for ‘electron discharge tubes” oh™a “larger
scdle; ‘and TN : -
_Fig. 4b is g “transvérse
‘structire ustrated

“sectichial view of ‘the
st fa,
" One of the essential o gtions in*the manu-
‘tacturing “of ‘discharge ‘tubes” inyolves the ‘evacu-
“ation and subsequent’ sealing of the tub
Tt isan ‘expensive’operati
‘the use of costly mater:
‘skilled ‘labor; its “cosk, Is “approximately
““Portion to the time required for the ‘operation.
‘It is a long operation: when treating-discharge
f 5 ‘high power, the niecessary time for ob-

“tupes’o i €
taining a sufficient v it "varies, wi
“ent technique, between o few hotrs and sevéral
 The durationof thisoperation, €very'othercon-
‘dition ‘remaining ‘alike,

“With which the a’f(:ii.’iiﬁi”_is""‘o’bﬁs;frfeddi‘ ‘tHe valve.
. “For s representative systemi-émploying vacu-
“{im piinaps; this speed 1y funétion of th i

. of the pipe connecting the valve to
_pumiping. = This sectior
"t in’ the part”

-of “tube manufac-

invéntion Te-

h'thepres-

“depénds “on “the “speed
“50

, ‘the sY;
s generallydb its stall-.
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“5“tire so-calledl ‘éxhaust tube. “For, sctually, in

“the state of thie present practices, it is necessar

to have an exhaust tube of only-s few millimeters
of interior diameter, so ‘that itis possible tocut it
-off ‘and close it ‘when ‘the exhausting operation is
“endled, for it is krown ‘that it is not possible 'to
cut ‘off ‘an ‘exhaust tube of a too ‘great giameter

" without being suliject to the demger of eracking.

“For a grotip of vaciln pumps of agiven ‘power,

“the speed of the operation of exhaustion is “thuis

liniited by “the -gdmissible “valtie of the diameter
of thig exhaust tube. »

The presént invention “allows the Use of €x-
‘haust tubes of gréat diameter, which may ‘beof
several centimeters. The speed ‘with “which the

"yacuum ~is “obtainied “is thus ‘considerably “in-

creased. The arrangement results then'in avery
‘important reduction ‘of “the ‘time “fiecessary for
-evacuating ‘the valve, and an increase of the ca-
‘pacity of production of discharge tiubesand aTe-
“duction in the.cost price thereof, )

"By way of non limitative: sxample, Fig, 1'§hows

one. form of my invention illustrating the prin-

ciple of operation by which largediameterexhaust

‘95 tubes may be employed. ‘L designatesa valve'of a
~great power arranged for “an"exhaust ‘operation.
“"he connection between the valve and the pumb-
_ing system P'is effecteéd near the'valve by an ex-
“haust ‘tube made ‘of .two conduits, one of which

‘is interior to the othier, These two condultsmay

“be made of glass or any ‘other insulating mate-
“rial, the interior conduit may be made also of a

‘metallic alloy which it is pos;sible"‘to‘sﬁld’er‘ to the

I glass. .

“35
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* The interior condult I“may havea diaméter of

“several centimeters; it Pears a collar 2 ‘on which
~there -is “fixed, through  a “pivotal connection

‘formed by ‘pin~8 (Fig.'4a) ‘on axis"3, a disc 4"of

“a metallic alloy, which' is weldable to itself ‘or'to
“glass.” The “collar 2°is fastened “around ‘interior

conduit | by screw-threaded “bolt -ard-nut con-

" ‘néction 10, The interior conduilt 1*tefmindtes in

an ‘annular “peripheral “seat dgainst” which disc

“§may seat in a vacuum-tight manner. Thisdise

4 may also be of glass ' when’the conduit {°is’of a

“metaliic- alloy ‘which is weldable to'glass. "This

' disc is maintained in the’ open position ‘through

the intervention of an external magnetic “field,

*‘the-source of which is hot illustrated but the ac-

‘tion of which may e exerted ‘Upon a:piece 5of

- -5 maghetic metal fixed to tie dise 4, in the case

“rial.

oh tenearest’to the valve, “tHat 65 “pumping system P.

where the disc is ‘not itself of a’magnetic mate-

"The -eéxterior contnit 6 “is “coninected: to the
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When the evacuation of the valve is ended, the
disc 4 is applied in the closing position, through
a magnetic action against the rim of the interior
conduit | which rim:has been previously suitably
prepared.

It is then possible, for instance by means of a
high frequency oven with localized field, to ef-
fect the welding of this disc 4 on to the end of the
interior conduit | and thus hermetically close
this conduit | in an absolutely tight manier.
During this operation it is possible, if necessary, -
to cool the conduit 1. : B -

Conduit § is disconnectible or sevéra,ble with

respect to conduit | and may bebroken away from
tube I, that is, after the exhausting and sealing
operation, it is possible to cut off the exterior con-~

10

understood that no limitations upon my inven-
tlon are intended other than may be imposed by
the scope of the appended claims.

What I-claim. is: .

1./ An electron discharge device comprising a
vessel terminating in an exhaust tube of non-
magnetic material, an annular peripheral seat
on the terminus of said exhaust tube, a disc of
non-magnetic material pivotally mounted with
respect to said exhaust tube and operative to
hingedly cover or uncover the end of said exhaust

- tube, a secorid tube of insulation material sur-

rounding the-aforesaid tube and severably con-

~nected thereto and forming a connection for

15

duit 6 for separating it from the valve. If this -
conduit § has been fized to the exhaust tube or -

conduit { of the valve, for instance through the
intermediary of a piece of metallic alloy 1, it will
be possible to achieve this separation by means
of a high frequency oven which is analogous to
the preceding one, " )

Figs. 2 and 3 show other embodiments of my
invention which differ from the structure of Fig. 1
by the arrangement and directivity of bends of
the exhaust tube. Figs. 2 and 8 respectively show
the exhaust tube § directed downwards and ugp-
wards.. As the several figures of the drawings
‘make use of the same reference characters as in
Fig, 1, no other explanation is needed. - The em-
bodiment of Fig. 3 permits, for instance, of ous-
-gassing disc 4, by means of a high frequency oven
having a horizontal axis, s few seconds before
turning it down against the interior conduit {.

- Figs. 4a and 4b show longitudinal and trans-
verse sections of a detail of one of the embodi-
.ments of the exhaust tube { where the exhaust
tube | extends in a vertically upward direction.
At 8 there is indicated the high frequency oven.

In the various embodiments of my invention,

the disc 4, instead of being fixed by collar 2 and
_axis 8, may also be maintained and guided in
any other manner.

My invention also permits of opening a valve
while shielding it from the air and effecting
successively the same operations in.the reverse
order of that previously described.

To this end, the exterior conduit § may be for
instance re-formed by soldering, by means of a

. high frequency oven, a glass or insulating tubing
to the exhaust tube ! of the valve; then this
exterior conduit § may ke connected to the system.
of vacuum pumps. Whea the vacuum in this

- conduit is high enough, the connection betwesn

disc & and, the interior conduit { will be un-
soldered by means of a high frequency oven
analogous to thé oven 8§ heréinbefore referred io.

The opening of this disc and its maintenance in

the open position is effected through the action
of a magnetic field,

The invention may also be applied where sev-
eral exhaust tubes for one valve are employed.

It is also applicable to rectifiers, oscillograph
tubes, vacuum tubes, ete.

Finally, in a more general manner, my inven-
tion aims at achieving the assembling through
soldering by means of g high frequency oven,
at the interior of a chamber with non metallic
- walls, of two metallic parts, or of one part of
a metallic alloy with an insulating material which
is not weldable to the latter.

‘While I have described my invention in certain
- of its preferred embodiments I realize that modi-
fications may be made and I desire that it be. .
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-establishing a vacuum through said tubes in said

vessel and magnetic means carried by said disc
and responsive to the control of an external
magnetic field for effecting the closing or open-
ing of the end of said exhaust tube, the material
of said disc being fusible with the peripheral
seat on said terminus under coanditions of induced
high temperatures. '

2. An electron discharge device comprising a

‘vessel’ terminating in an’ exhaust tube of non-
_magnetic material, an annular peripheral seat

on the terminus cf said exhaust tube, a disc of
non-magnetic material, a collar member envelop-

ing said exhaust tube, a bracket member extend-

ing therefrom, & hinge member extending from
sald disc of non-magnetic material, pin means
for pivotally connecting said hinge member with
said bracket whereby said disc may move to either
of two limiting positions for covering or uncover-
ing the end of said ‘exhaust tube, a second tube of
insulation material surfounding the aforesaid
tube, said collar and said pivotally mounted dise,
and forming a connection for establishing a vacu-
um through said tubes in said vessel, and mag-

.netic means carried by said disc and responsive

to the: control of an external magnetic field for
effecting the closing or opening of the end of
said exhaust tube, the material of said disc be-
ing fusible with the periphéral seat on said ter-
minus under conditions of induced high tem-

_peratures. | . -

3. An electron ‘discharge device comprising a
vessel terminating in an exhaust tube of non-
magnetic material, an annular peripheral seat on
the terminus of said -exhaust tube, a disc of non-
magnetic material, a collar member enveloping

“said exhaust tube, a_bracket member extending
~-therefrom, a hinge member extending from said
" disc of insulation material, pin means for pivot-

ally _connecting said hinge member with said
bracket whereby said disc may move to either of

. two limiting positions for covering or uncovering

the end of said exhaust tube, a second tube of
insulation. material surrounding the aforesaid
tube, said collar and said pivotally mounted disc
and forming a connéection for establishing a vac-

_uum through -said tubes in said vessel, magnetic

65

means carried by said disc and responsive to the
control of an external magnetic field for effecting
the closing or opening of the end of said exhaust
tube, the material of said dise being fusible with

- the peripheral seat on said terminus under con-

ditions of induced high temperatures, and a me~
tallic and non-magnetic connecting means be-
tween said second tube of insulation material and
said exhaust tube for facilitating removal of said
second tube from said exhaust tube when said

- disc is sealed in & position covering the end of said
- exhaust tube. :

75

. 4. Au electron discharge device comprising a
vessel terminating in an exhaust tube of non-
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magnetic material, an annular peripheral seat on
the terminus of said exhaust tube, a disc of non-
magnetic material pivotally mounted with respect
to said exhaust tube and operative to hingedly
cover or uncover the end of said exhaust tube, a
second tube of insulation material surrcunding
the aforesaid tube and severably connected there-
to and forming a connection for establishing a
vacuum through said tubes in said vessel and
magnetic means carried by said disc and respon-
sive to the control of an external magnetic field
for effecting the closing or opening of the end of
said exhaust tube, the material of said disc being
fusible with the peripheral seat on said terminus
under conditions of induced high temperatures,
the plane of said disc when in a position covering
the end of said exhaust tube being substantially
normal to the axis of said vessel.

5. An electron discharge device comprising a
vessel terminating in an exhaust tube of non-
magnetic material, an annulayr peripheral seat on
the terminus of said exhaust tube, a disc of non-
magnetic material pivotally mounted with respect
to said exhaust tube and operative to hingedly

6

cover or uncover the end of said exhaust tube,
a second tube of insulation material surrounding

. the aforesaid tube and severably connected there-

10
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to angd forming a connection for establishing a
vacuum through said tubes in said vessel and
magnetic means carried by said disc and respon-
sive to the control of an external magnetic field
for effecting the closing or opening of the end of
said exhaust tube, the material of said disc being
fusible with the peripheral seat on said terminus
under conditions of induced high temperatures,
the plane of said disc when in a position covering
the end of said exhaust tube extending in a di-
rection substantially parallel to the axis of said
vessel.
LAURENT THIBIEROZ.
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