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This invention relates to high power electronic
discharge devices and more particularly to such
devices employed in generating ultra~high fre-
guency energy radiations.

The primary object of this invention is to in-
sure stable dynamic and electrostatic charaztaer-
istics in the operation of the device whereby high
output efliciency is maintained constant over long
service periods.

Ancther cbject of the invention is toc facilitate
the mechanical assembly of the device to obtain

10

coaXxial symmetry of the internal electrodes with

the enclosing electrodes.

A further object of the invention is to pr r:}tect
the hermetic seals extending from the exterio
of the device so that accidental impact will not
injuriocusly affect the highly evacuated discharge
path in the device.

Another object of the invention is to eifective-
ly minimize the electrostatic impedance between
the high and jow potential electrodes in the de-
vice.

A further objiect of the invention is to depre-
cigte the effect of the intense heat energy gen-
erated in the device from varying the eleciro-
static properties of the respective electrodes.

Still another object of the invention is to sufii-
ciently insulate the respective electrodes in the
device at the nodal point of high frequency volt-
ages supplied to the device whereby energy
-strains are least apt to cccur during operation.

A further object of the invention is to obtain
uniform balance in the disposition of the insu-
lating spacers between the electredes so that sub-
stantially no interference is encountered with
the current supply conductors extending to the
various cooperating electrodes.

In accordance with this invention these ob-
jects and other advantages are attained in a high
power duplex or push-pull electronic coscillation
generating device having a metallic casing, each
end of which forms an external anode element
which may be cooled to dissipate heat energy gen-
erated during operation and the casing forming
a completely evacuated and sealed receptacle en-
closing and shielding the cooperating electrodes
for generating the power utilized in the operation
Oof the device.
is mounted within the casing in symmetrical re-
lation to the anode elements of the device and
cooperates therewith to form capacitive and in-
ductive rescnance chambers or cavities for cou-
pling these electrodes in an oscillatory circuit. A
dual cathode assembly is mounted within the
conirel electrodes or grid assembly and is coax-

A dual control electrode assembly
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ially related thereto along the whole length of
the device to produce the high electron source for
each unit and introduce distributed capacity and
inductance components in the communicating
paths to the control electrodes. 'T'his construc-
tion facilitates the intrecduction of the supply
conductors to the cathode and control electrode
assemblies at 2 medial plane of the device where
the high frequency voltages are negligible so that
energy strains do not occur in the seals of the
conductors.

A feature of this construction relates to the
symmetrical interspacial relation of the internal
clectrode assemblies with respect to the duplex
anode elements of the device to insure uniform
electrical characteristics during operation for &
relatively long service life. This is accomplished
by mounting the electrodes in coaXxial relation
and maintaining them in constant symmetry by
a plurality of radial spacer members of high di-
icient surface resistance
to withstand the potential gradients bhetween the
electrodes. These spacer members are mounted
in a medial plane of the device between the cas-
ing and dual grid assembly and between the dual
grid assembly and the dual cathode assenmbly, the
spacers between tne outer adjacentv electrodes

being uniformly distributed in transverse rela-

tion and the spacers between the inner adjacent
electrodes being distributed in similar fashion
put orienved uniformly in relation therete. This
arrangement facilitates the coupling of the var-
Ious groups of electrodes to their respective iead-
in conductors to provide symmetrical grouping of
the conductors to appropriate sealed terminals
mounted on the casing and also contributes to
the rigid mounting of the coaxial electrodes with-
cuf danger of tersional stress therein.

Another feature of this construction relates to
the fabrication of the spacer members tc the
walls of the cylindrical electrodes in the device.
Thig is accomplished by providing a coherent me-
tallic coating on each end of the insulating
spacers and seating the metal coated ends in
sockets on the surfaces of the electrode supports.

A further feature of the invéntion relates to
the mounting of the insulating spacers in rela-
tion to the coaxial electrode units whereby ex-
pansion forees are compensated to prevent change
in symmetrical relation between the respective
electrodes in each unit. This is accomplished by
mounting one end of each insulating spacer rig-
idly in & common support element for each
group of spacers and afiixing the other end of
the spacer in a yieldable socket or spring mount-
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ing attached tc the respective support column

of the groups so that circumferential expansion -

of the coaxial support cclumns does nol mate-
riglly affect the normal space relation between
the elecirodes. This construction, furchermore,
facilitates the assembly of the dual grids and
cathodes mthm the casing since the spacers are

rigidly affixed at one point to the columns and

each colulmn with the radial spacers may he in-
serted in position and when properiv aligned the
yvieldable sockeis may ke aﬁ};ei to the adjascent
walls of t_rze grid column casing, respec-

tively.

Another feature of the invention is ¢con cerned
with the distribution of the spacer members be-
tween the electrode assemblies and the current
conductors extending through the wall eof the re-
ceptacle to the varicus electrodes whereby bhoth
the spacers and the conductors are sifuated in
the nodal plane of the device to reduce high Ire-
guency current strains in the insulators and her-
metic séals of the conductors. This is accom-

plished by mounting the cathode assembly from
the inner surface of the grid assembly by oOp-
vositely disposed spacer members and in the
transverse direction in the same plane sup-
porting the cathode assembly by a radial con-
ductor sealed through the wzall of the casing and
another insulatines spacer in directly opposed
relation to the conductor connecting the cath-
ode and grid assemblies together. A pair of ra-
dial conductors are alsc disposed on opbRosite
sides of the first conducter and sre connect-
ed to the cathodes and grids, respectively, to
group these low potential conductors together.
The grid assembly, together with the encleosed
cathode assembply, is mounted coaxlally within
the anode. casing by edually spaced insulating
members in transverse relation with
members disposed radially adiacent the low po-
tential conductors and the cthers In oppossd
relationn s¢ that the ouler spacers are oriented
45 degrees with respect to the inner spacers gand
the central radial conaucvor. The high poten-
tial conducter for the anode is sealed in the
ahode wall intermediate the last~-mentioned outer
snacer membpers and directly opposite the posi-
tion of the low potential conductors so that high
lecakage resistance 1s attained between these
conductors. An suxiliary advantage of this ar-
rangement is the provision of adeguate protec-
tive ‘housings for the insulgled conductor seals
extending from the device. 'LThe group of low
rotential conductor seals is enclosed in an in-
sulating receptacle rigidly secured to the ancde
casing and sultaple termingls carried thereby are
provided to accommodate the current supply
lines to the conductors of the device. The anode

T r"'1
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conductor seal is protected by a cylindrical sleeve

which, together with the insulated conductor,

forms g concentric line for deriving power from .

the dual output electrodes or anodes of the de-
vice.

A further feature of the mven&oq relatﬂs to

the inter-electrode shielding to increase capaci-
tive eoupling hetween the high potential ancde
znd the cathode ass embly and sustain oscillat-
ing current fields in the device more readily.

This is accomplished by mounting annular elec-
the |

trostatic shields on the cathode assembly,
shields extending outwardly beyond the inner

‘wall surfaces at the ends of the anode portlms__
and being provided with a series of openings

to permit the passage therethroucgh of the lat-
eral wires of the grids.

two of the

These shields gre rein-
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forced by suitable surface configurations to elim-

“inate warping so that the intense heai energy

generated during manufacture of the device
will not affect their spacial relation with re-
spect to the cooperating electrodes in the de-
vice,
- Theese and other features and advantagzs of the
invention will he more clearly undersinod iroin
tiie following detailed description when consid-
ared with the accompanying drawings:

Fig. 1 is a view in elevation of a high power,
high frequency push-pull electronic oscillator de-
vice with portions of the container and internal
electrodes broken away to show the detailed con-
struction;

Pig, 2 illustrates the device in Ccross- sectmn on
the line 2—2 of Big, 1;

Fig, 3 is a partial view in cross-seciion on an
enlarged scale taken on the line s—32 of Fig. 2
to illustrate the detailed assembly of the radial
spacer members between the electrodes;

Big. 4 is an enlarged perspective view of the
components of the insulating spacer membpers in
exploded fashion to illustrate one of the feajures
of this invention;

Fig. o is a partial perspective view of the grid
and cathode assewiblies in one end of the device
with the elecirostatic shield of this invention
mounted in relation to these electrodes;

Iig. 6 is an enlarged cross-sectional view of the
mountving assembly of the grids and cathodes
within the device as shown in Fig, 2 illustrating
in more detail the spacing of the supporting col-
umns of these electrodes;

Fig. 7 1s a plan view of the inter~electrode shield
of this invention: and

Fig. 8 is g cross-sectional view of the ghield
taken on the line 8—8 of Fig. 7.

Referring to the drawings and particularly to
Figs. 1, 2 and 3, the embodiment of the oscilla-
tion generator of this invention, as shown therein,
comprises a completely enclosed metallic casing
which forms a highly evacuated container or ves-
sel for the dual or duplex units which constitute
the reciprocal oscillation generator elements for

‘producing ultra-high frequency energy in micro-

wave band transmission systems. The casing is
formed of an intermediate cylindrical shell or
column 2@ of copper, which is hermetically joined
or scldered to a pair of terminating solid metallic
masses 24 and 22, preferably of copper, having a
central passageway therethrough of substantial
area but of less diameter than the diameter of
the intermediate shell 28. The masses 21 and
22 constitute external anhode portions of the de-

vice and may be provided with circumferential

radial fins 23 for readily dissipating the heat
energy generaied in the copper masses of the
anodes during operation of the device. The cool-
ing fing may ke replaced by any other type of
cooling instrumentality, such as a water circu-

lating jacket or a coil of pipe surrounding the

anode mass, the fins being shown as one exam-
ple of cooling means. ‘The shell and ancde por-
tions enclose dual or duplex electrode assemblies
mounted in cooperating relation to the shell and
anode portions so that the device functions as a
push-pull triode oscillation generator in which

“the current flows reciprocally in opposite phases

between the two triodes to generate high power
at ultra-high frequencies in the range from 0 to
1500 megacycles, with a power output of 1 kilo-
watt to 1 megawatt depending on the dimensions
and constants of the electrodes ang rescnant cavi-
ties of the device. In order to proportion the ca-
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pacities between the electrodes in each triode and
also to reduce the transit time of the electrol
flow to 2 minimum, the cooperating electrodes
within each anode portion are mounted coaxially
and relatively close to the internal surface of the
mass defined by the central opening therein.
Tach anode portion is also provided with g large
diameter opening 24 on the cuter end thereoi
which communicates with the central cavity in
which the electrodes are located.

The cooperating electrode gssemblies are oppo-
sitely disposed box-like cylindrical cathodes 28
and 26 and oppositely disposed cylindrical open-
work control electrodes Or orids 27 and 28 CO-
axially positioned in the openings of the anode
portions 21 and 92 respectively. The cathodes
have a large cylindrical suriace uniformly spaced
in close relation to the internal surfaces of the
anode portions and this surface is coated with an
electron emissive material, such as barium and
strontium oxide, to supply & cobious emission of
electrons across the short gap to the anocde In Or-
der to convey a large current necessary to generate
the high power to be delivered by the device. The
duplex cathodes are electrically connected tO-
gether in opposed relation by an inner cenductor
column or tubular member 99 of small diameter
and the duplex grids are electrically connected
together by an intermediate column Or tubular
member 38 of larger diameter, both columns be-
ing in concentric relation to the outer column 26
of the device. A central metallic standard or
support rod 21 extends through both cathodes and
the column 29, the rod being insulated from the
cathode enclosures by insulating bushings
each end of the enclosures. Each cathode is

heated to emission temperature by an internal.

heater element 23, of tungsten, which may be in
the form of & large diameter helix surrcunding
the rod 31 and attached at one end o the rod and
ot the other end to the terminating end of the
cathode supporting column 28. The cathode is
also provided with disc shields 34 at opposite ends
of the enclosures to S€rve as heat deflectors for
confining the heat energy of the cathode to the
eylindrical surface opposed
mach control grid is formed of an end disc 39
having a flanged periphery which extends across

the large diameter opening 24 in the gnode casing

and forms a partial electrostatic shield between
the cathede and the anode. A plurality of par-
allel wires extend between the orid disc 356 and
the intermediate column 38 and are interposed

between the active cathode surface and the in-

rernal surface of the anode portion.
The opposite end of the cathode enclosure,

that is, the end directed towards the center cf
the casing is also electrostatically shielded with
respect to the anode, tg increase the capacitive
coupling between these electrodes of large dif-
ference of potential. 1n accordance with this
invention this shielding effect is accomplished by
o metallic disc member 38, snown Imore clearly
in Pigs. 5, 7 and 8. This
with a ceniral flange ring 27 which ig affixed to
the end of the inner column 29 adiacent to the
cathode heat shield 34 and 1S slso provided with
o plurality of arcuate slots 38, to permit groups
of upright wires of the grids 10 pass freely there-
through. The disc is provided with a plurality
of continuous corrugations 29 intermediate the

ring 37 and the slots 38, the ribs between adja=-

cent slots are reenforced by a discontinuous cor-
rugation 40 and the peripheral edge

32 a1t

_ of the disc
is provided with a fAanee &1, the: corrugations

& .
and fanges contributing to the strength of the
thin disc to prevent distortion thereof due to the

~ high temperatures encountered during manufac-
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joined to the cap by

ture and operation of the device.

As shown in Fig. 1, the device may be PIo-
vided at either end with a frequency adjusting
terminating element, to regulate the capacitive
coupling within the active electrode areas be-
tween the control electrodes and the anodes.
The adjustable element comprises a metallic cap
29 brazed to the end of the anode to form a clo-
cyive for the large diameter cavity 24 in the outer
end thereof, the cap being provided witil & cen-
tral bushing 43 which extends into the cavity.
The bushing is internally threaded to receive &
serew member 44 having an axternal knurled
Irnob 45 extending beyond the cap 42 and affixed
st the other end to & metallic condenser plate
or cdisc #6 which is secured to the serew member
by a retainer ring 27 A metallic Sylphon bel-
lows member 43 surrounds the bushing and SCrew
member and is attached ot opposite ends to the
retainer ring 471 and the Inner surface of the
cap 42 to prevent leakage of air info the casing
throueh the threaded connection. External to
the bushing the screw member &4 1s enclosed by
o short bellows sleeve 48 carried by the knob and
o, tight-fitting flanged ring
The condenser disc 46 1s variably movable
in reciprocable relation by the sCrew and knob
member to change the capacitive coupling be-
t+ween the anode and the grid in the large area
cavity of the anode and thereby accurately tunes
the anode-grid circuit to the desired frequency.

scause of the mass of the cooperating elec-
trode assemblies, i. e., the dual cathodes and
orids together with the coupling support columns
o8 and 86, respectively, disposed within the dusl
anode casing and the requirement of limiting the
insulation supports of these assemblies to the
nodal peint where the high frequency potential
difference 1S substantially zero SO that energy

stresses are substantially eliminated on the msu-

lating supports and the fragile seals of the cur-
rent conductors entering the device, there arises
considerable difficulty, from 2 mechanical and
alectrical point of view, concerning adequate fa-
cilities for maintaining constant spacial relation
between the respective electrodes in the dual units
«ince it is essential that the yniformity in spac-
ing between the cathode orid and anode In 0n€
unit must be the same In the other unit fo
insure balanced reciprocal output power to chtain
high efficiency operation in ultra-high frequency
transmission systems. Furthermore, the limita-
tion of the location of the insulating supports
requires that these supports must provide high
dielectric impedance to insure positive resistance
to high frequency energy fields berween the elec-
trodes of large potential difference and the sup-
ports must be relatively strong to rigldly hold the
individual dual electrodes in uniform coaxial re-
lation with respect to the anodes of the device.
Tn mounting stand-off insulators or spacer rods
between the concentric columns at the mnodal
noint of the device it is desirable to avoid con-
nections which project through the cclumns
since such projections alter the inductive char-
scteristics of the respective cavities and may form
localized points which develop arcing paths 1In
the discharge space. Furihermore, it is difficult
to fasten the insulators within the cclumns by
metallic attachments without considerably re-
Jucing the limited insulation path across the gap
between adjacent columns. |
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However, in accordance with this Invention,
these difficulties are Overcome and a substantially
rigid ‘supvorting structure 1s provided to secure
constant coaxisl relation Setween the electrodes
in the units and constant maintenance of the
appropriate values of capacity and inductance of
the cavities coupling the triode units in the oscil-
lator circuit. ‘Thig is actcomplished by mounting
- a plurality of cylindrical stand-off insulators or

Intermediate column 29 and the outer column or
Intermediate casing portion 20, the spacer rods

in the outeyr Cavity being staggered with resnect

to the spacer rods extending across the inner
conquctors bhetween the cathodes and grids.
These rods are located in a single plane at the
nodal or medial point of the device, gs shown
in Figs. 1 and 3, and constitute a reenforeed SUD-
port assembly for mounting the cathode and oridg
assemblies in positive coaxial relation within the
anode cavities so0 that electrical stresses are held
to a minimum in the discharge path of the device.
“he detail construction and the fabrication of
the spacer rods with respect to the coaxial coi-
umns is shown clearly in Figs. 2 to 4, nclusive,
and Fig. 6 and reference to these figures will
snow the various advantages attained by the
constructional assembly inveclved in this inven-
tion. | | |
AS shown in Fig. 4, the stend-off insulator or
Spacer rod comuprises g, highly refractery material
such gs “Lavite” or “Steatite” which has its cylin-
drical surface undercut at uniformly spaced in-
tervals ito provide alternate diameters of two
dimensions and thereby materially increase the
cver-ail length of the insulation resistance be-
tween the ends of the rod. "The small diameter
ends of the rod are costed with a stable metaliic
covering, such as steel, by the spray method using
a Schoops’ pistol, in order io retain g fillm of
soldering metal thereon and prevent the separa-
tion of the solder film from the ends of the in-
sulator during the fabrication process of the
spacer members in the devics. The inner column
2§ which supports the dual cathodes is mounted
coaxially within the intermediate column 28 by
providing a metallic block 53, shown in Pig, 6,
which is sweated to the column at g ceniral point,
the bleek being provided with spaced apseriures

on three sides to form sockets for the insulating

s2acers and an elongated cpening 54 extending
oprposite to one of the socket openings. A pair
of diametrically opposite spacer rods 5{ are posi-
tioned in the sockets in. the klock and a similar
SDACer rod is mounted in the remaining socket at
right angles to the pair of rods aligned aCross
one diameter of the space between concentric
columns 28 and 38. The metallic coated ends of
the spacer rods 5 extending into the block qre
provided with a film of high melting-point solder,
such as 80 per cent copper and 20 per cent silver,
ana the insulator rods are rigidly sweated into
the sockets to form a tight joint therein. The
undercoat of steel on the ends of the insulator
@i is securely bonded to the refractory ‘Materigl
of the spacer rod ang is nov aifected by the heat
trestment required to form the brazed or sweated

Joint in the sockets of the biock 52 Therefore,

culty is experienced in forming a, stibstan-
tially rigi

-

to the soldering operation. The outer metal-

also- between the

d joint in the block due to the special
pretreatment of the ends of the insulators prior
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coated ends of the spacer rods adjacent the inner
surface of the grid support column 26 are sweated,
by high melting-point soider, to a short cylindri-
cal sleeve 85 in a resilient saddle plate or socket
member §8, formed of spring steel, shown in Pig.
4, the saddle or socket having return bend por-
tions Y which terminate to the rear of the sleeve
&& as outwardly bent feet 28, which are securely
scitered to the inner wall of the grid column 28,
to anchor the saddle in directly opposed relation
to the socket openings in the block 53. These
saddles or sockets are sufficiently rigig to main-

‘taln the cathode column 28 in coaxial relation to

che grid column 83 and the respective cathodes
29 in relation to the respective grids 23 in the
oppositely disposed units. However, due to ex-
pansion and contraction of the cathode column
28 and block 52, undey orerating temperature
conditions, the saddles are slightly yieldable to
combpensate for the expansion of the column and
block so that distortion and stresses do not cecur
In the assembly.

1he grid supporting coiumn 28 is provided with
a plurality of circular openings &3 at equally
spaced points in line with the resilient saddles 53
inner surface thereof, two of the openings
being intermediate the three inner spacing jnsu-
lator rods and the cther two cpenings being di-
amesrically opposite the above-mentioned open-
ings and are equally distributed arcund the pe-
riphery of the column, a line passing through
each pair of opposed aperiures, being at 45 de-
grees, withh respect to the diametrical line run-
ning vhirough the inner stand-off insulators. In
addition, the grid column 38 iIs provided with
elongated narrow slots §2 on CPposite sides of
each ecircular crening %8, {o permit siight yielding
or breathing of the cslumn under high tempera-
wure conditions so that permanent distortion of
the column or fracture of the joint between the
coitmn and the outer stand-off insulators does
ROY. occur during operating. The inner ends of
the larger gize stand-off insulators 5! between
the grid columin 28 and the anode column 2§ gre
soldered into the circular opening 59 to rigidly
SUbport the stand-off insulators with respect to
the grid column 83, whereby the larser size spacer

rods are staggered in relation to the smaller size

rods within the grid column. Lhe free ends of
the outer rods B! are seated and soldered into
6 of sockets or saddle members 22 of
resillent or pliable metal, such as steel and these
sacdles are provided with angle end portions 83
waich are sweated to the inner surface of the
anode column 2§ by high melting-point solder,
to rigidly support the combined electrode sup-
roriing columns within the device longitudinally
Yet permit expansion of the columns without
celsing deformation of the columns or breakage
of the ingulators due o the resiliency of the sad-
lies attaching the stand-off Insulators to the
mner surface of the snode column 28. The stag-
gered arrangement of the radial stand-oiff insu-
lators between the coaxial columns of the dua]
elecirode units maierialiy enhances the support-
g assembly of the internal electrode structures
with respect to the anode casing of the device
g facilitateg the assembly of the structures
since the dual cathode structure may be mounted
within the grid supporting column 38 prier to the
mounting of the grids on the column snd the

‘coaxial cathode and grid columns may be mount-

ed within the outer anode column 28 prior to
allixing the anodes to the ends of the outer col-
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umn.  Furthermore, the uniformly distributed
cross-bracing of the stand-oft insulstors and thelr
Iocation at the medial point of the structure
strengthens the support of the dual electrode
assemblies and minimizes high frequency voltage
stresses on the insulator supports. Another o, -
vantage of this construction 1s the fabrication of
the distributed stand-o insulators to their re-
spective supporting columns prior to insertion in
the surrounding column so that the peripheral
soldering operation is all that is necessary afier
insertion of the unit in the surrounding column.
This insures axial symmetry between the coaXial
columns and uniform space relation bhetween the
cathodes and grids with respect to the anodes
which surround them..

The uniform relation of the stand-off insula-
tors and the staggered disposition of the outer
vadial rods with respect to the inner rod faciii-
tates the grouping of the 1oW potentia,lleading—in
conductors to the internal clectrodes at one poini
on the circumierence of the device intermediate
two of the outer stand-ofl insulator rods and the
disposition of the high potential leading-in ¢oIi-
ductor for the anode at & digmetrically opposiie
point of the device intermediate the remaining
ocuter spacer rods. Therefore, the group concuc-
tors and the solitary high potential conductor to-
gether with their fragile hermetic seals may be
adequately protected against shock or dazmage
rrom external sources. As shown in Fig. 2, the
intermediate casing column 20 is provided with
three drilleg and threaded openings at a medial
point intermediate the two lower outer stand-off
insulators and threaded metallic nipples 64, 63
and 68 are rigidly fastened to the column in clir-
cumferential series relation with the nipple 64 In
diametrical relation to the perpendicularly
mounted stand-off insulator 51 between columns
o9 and 30 and centrally disposed with respect to
the companion nipples 8% and 66, respectively.
Each nipple is provided with a tapered knife edge
sleeve 81 at the outer end and a vitreous tubula-
tion B8 is hermetically sealed to the knife edge
extension to form g tight joint with the nipple.
A central conductor 69 extends through the cen-
tral tubulation and nipple 64 and is conhected
within the column 28 to a flexible metallic strap
78 which in turn is connected to a rigid extension
7¢ which passes through an opening in the
column 30 and an insulating bushing 72 locatved
in an opehing of the column 285. The extension
11 is securely attached to a socket sleeve 73
fastened to the ceniral standard 2{ within the
column 29 and a larger bushing 74 in the opening
54 of the block 53 holds the bushing T2 in posi-
tion. A conductor 75 is sealed in the other tubu-
1ation and extends through nipple 68 and Is con-

nected to a similar flexible strap 18, which is '

coupled to an extension 78 also extending through
the grid column 3% and is affixed to an abutment
71 on the lower end of block §3. The conductors
88 and 75 supply current to the standard and
cathodes whereby the helical heater elements 33
within the cathodes 25 are heated to the proper
temperature for heating the cathodes hy radia-
tion. A remaining conductor 718 extends through
nipple 6% and the corresponding tubulation at-
tached thereto and is attached within the casing
to a flexible strap T8 which is joined te g short
stub wire 19 directly attached 1o the intermediate
column 23 for applying a suitable controlling
votential to the dual orids supported by this
column. A larger diameter nipple 28 1s threaded

10

10

into an opening at the top of the casing, as shown
in Fig. 2, and carries & hell-shaped vitreous tube
2{. sealed to the tapered rnife edge extension &2
of the nipple. A hollow copper cup terminal &3
is sealed to the outer end of the tube 8! and a
conductor 84 projects inwardly through the seal
from the cup and is coupled 1o a loop 88 within
the casing, the other end oi the 1o0p being joined
o the inner surface of the nipple 89, to form an
output absorbing element for deriving power from
the cavity within the device. The entire casing
is evacuated through an exhaust nipple 86
threaded into the side of ihe casing, the nipple

. being sealed to & glass te;niination a7 which 1s
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protective housing for

sealed off after a high degree of vacuum is at-
tained in the casing. The varicus nipples
+hregded into the periphery of the outer coiumn
28 in the medial plane thereef are hermetically
sealed to the column by a solder having a lOWer
melting-point than the solder employed in joln-
ing the stand-oil insulators to the columns and
the saddles, the solder having & composition of
lead 50 per cent and suver 50 per cent. This
lower melting-point solder is employed so that
the soldered joints within the casing between the
saddle supports and the columns will not be af-
fected by the subsequent soldering operation per-
sormed on the sealing nipples. |

The group of low potential conductors at the
1ower end of the casing, as shown in Fig. 2, are
protected from Injury by providing & raetallic
frame bhoss 88 which is shaped to conform 1o the
conficuration of the outer column 2% and is at-
tnched to the anode portions of the casing by
screws. An insulating housing 89, such as
ceramic or plastic, surrounds the group of coil-
ductor seals and abuls against the boss §8 and
ig attached thereto by SCrews. The bottom of the
housing is provided with apertures {o receive
metallic ferrules or jack terminals 80 which carry
attaching lugs 8¢ to which extensions 92 are at-
+oched within the housing, the extensions, being
coupled to the respective conductors extending
srom the seals. This structure forms an adequate
the group of sealed con-
ductors extending from the vessel and provides
means for coupling suitable plug conductors in
the ferrules for applying external voltages to the
various electrodes. A cylindrical metallic sleeve
82 is threaded to the large diameter nipple 88 and
forms a protective housing for the anode lead-in
conductor to protect the hermetic vitreous seal
thereof. This metallic covering also facilitates
the coupling of a coaxial line to the output of the
device. The vacuum sealing tip 87 is also pro-
tected by a metallic cap a4 which encloses the tip
and is threaded to the nipple 8§ joined 1o the
vessel, |

While the invention has been disclosed with
respect to a particular embodiment of the inven-
tion, it is, of course, understoed that various
modifications may be made therein without de-
parting from the scope of the invention as defined
in the appended claims.

What is claimed is:

1. An electronic discharge device comprising a
pair of oppositely disposed metallic anode por-
Hons having central cavities, a pair of oppositely
disposed cathodes mounted within said anode

»0 portions, coaxial metallic hollow columns inter-

mediate and joining said anode portions and
cathodes respectively, radial insulating spacer
members disposed between said columns In &
medial plane thereof, and means On at least one

75 of said columns forming interlocking seats sup-
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porting said spacer members with respect to said
columns and being adapted to compensate for
expansion and contraction forces Imposed on said
Shacer members. |
4. An electronic discharge deviee comprising
& Pair of oppositely disposad metallic anode por-

vions having central cavities, a pair of oppositely

disposed cathodes mounted within said anode
portions, coaxial metallic hollow cclumns inter-
meaiate and joining said anode porticns and
cathodes respectively, radial Insulating spacer
members disposed between said columns in g
medial plane, and yieldable metallic members on
at least one of said columns forming interlocking
seatls supporting said spacer members with re-
spect to said columns and being adapted to com-
pensate for expansion and contraction forces im-
Posed on said spacer mempers. |

3. An electronic discharge device comprising g
palr of oppositely disposed metallic anode por-
tions having central cavities, a pair of oppositely
disposed cathodes mounted within said anode
portions, coaxial metallic holiow columns inter-
- mediate and Joining said anode bortions and
cathodes respectively, radial insulating spacer
mempers having metallic terminations disposed
between said columns in & medial plane, and
metallic sockets on at least one of said columns
engaging said metallic terminations ang forming
interlocking seats supporting said spacer mem.
bers with respect to said columns.

¢, An electronic discharge device comprising g,
Pair of obpositely disposed metallic anode por.
ticns, a pair of OpPositely disposed cylindrical

control electrodes mounted within said anode

portions, a pair of oppositely disposed cylindrical
cathodes mounted within said control electrodes,
coaxial metallic columns interconnecting elec-
trodes of each pair, a plurality of radial insulat-
Ing spacer members extending between said col-
umns in a medial plane thereof, and resilient me-
tallic sockets on at least one end of said mem-
bers and aflixed to the adjacent surface of said
columns,

9. An electronie discharge device comprising a

pair of oppositely disposed metallic anode Lor-
tions having central cavities, a pair of oLPositely
disposed cylindrical control electrodes mounted
within said cavities, a pair of oppositely disposed
cviindrical cathodes mounted withia gaig contrel
electrodes, concentric conducting tubular mem-

bers joining the respective pairs of electrodes,

c¥lindrical stepped insulator rods mounted in
racial relaticn hetween
a Mmedial plane thereof, said rods having metallic
sleeve terminations, and resilient metallie sockets
securing said rods to the inner surfaces of the

and anode porticns, respectively. |
6. An electronic Dush-pull oscillating device
comprising dual anode portions coupled in Oop-
posed relation by an outer conducting sleeve RoY.-
tion and foerming an enclosing casing, dual cylin-
arical grids disposed within said anode POrsions
and coupled in opposed relstion by an interme.
diate sleeve portion, dual cathodes within said
grids and coupled in OPPosed relation by an
- Inner sleeve portion, said sleeve Portions heing
coextensive and concentric with respect to each
other, a plurality of stand-off insulating rods
extending radially ketween said sleeve portions in
a Inedial plane, said inner and Intermediate
sieeve portions having recesses in spaced relation
to accommeodate the inner ends of the respective
- rods extending therefrom, ang resilient socket

said tubular members in.

members joining said centrol electrodes
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members on the outer ends 0f sald rods secured
to the inner walls of said intermediate and guter
sleeve portions, respectively.

7. An electronic push-pull oscillating device
coniprising dual anode bortions coupled in op-
posed relation by an outer conducting sleeve por-
tion and forming an enclosing casing, dual cylin-
drical grids disposed within said anode portions
anld coupled in opposed relation by an interme-
diate sleeve portion naving spaced recesses there.
in and longitudina]l slots between gaidg recesses,
dual cathodes within sald grids and coupled in
Coposed relation by an inner sleeve portion, said
sleeve portions being concentric with respect to
eacn other, a recessed block mounsed on szid
inner sleeve portion, a set of stand-off insulating
roas extending radially from said recessed block,
another st of stand-off insulating rods extending
radially from the recesses in said intermedigte
sleeve portion, and resilient socke$ members
mounted on the opposite ends of said rods and
elgaging the inner surfaces of said intermediate
aid outer sleeve portions respectively, the socket
members on said first set of rods being disposed
medially between the recesses in said interme-
diate sleeve portion.

8. An ultra-high frequency device having con-
centric electrodes forming Oppositely disposed
triodes in reciprocal relation, concentric tubular
megallic members Spacing said triodes in lengitu-
dinal relation, means spacing the electrodes and
tubular members in coaxial relation with respect
to each other including radially disposed stand-
off Insulating rods, and metallic socket membpers
secured to one end of each of sald rods and the
surfaces of certain of said tubular members, the
radial rods between two of said tubular members

being staggered with respect to the rods between
the other tubular members.

8. An ultra-high frequency device having con-
centric electrodes forming oppositely disposed tri-
cdes in reciproca] relation, concentric tubular
metallic members spacing sald triodes in longitu-
dinal relation, means sbacing the electrodes and
tubular members in coaxial relation with respect
t0o each other including radiglly disposed stand-
ol insulating rods, and g Pair of metallic disc
shields affixed to and extending outwardly from
the inner concentric tubular member, said shields
having openings for the passage therethrough of
portions of the Intermediate electrodes of said
triocdes,

10. An electron discharge device comprising g,
metallic vessel having Opposite ends forming ex-
ternal anode portions, a pair Oof concentric me-
tallic members within an intermediate portion of
sald vessel, a cylindrical control electrode sup-
borted on each end of one of Sald members and
disposed in spaced relation within the respective
anode portions, a cylindrica] cathode supported
on each end of the other metallic member and
concentirically spaced within the respective con-
trol electrodes, -an electrode terminal conductor
hermetically sealed in [
coupled to said anode portions, a group of elec-
trode terminal conductors sealed in said vesse] in
oppositely disposed relation to sald first conductor,
' conductors being connected to the
cathode and control electrodes through said pair
Of metallic members, and g protective cap encles.
ing said group conductors.

11. An electron discharge device comprising g
metallic vessel having cpposite ends forming ex-

ternal anode portions, a pair of concentric me-
tallic members within an Intermediate portion of

h -
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said vessel, a cylindrical control electrode sup-
ported on each end 0of ONE of said members and
disposed in spaced relation within the respective
anode portions, a cvlindrical cathode supported
on each end of the other metallic member and
concentrically spaced within the respective cOll-
trol electrodes, an electrode terminal conductor
hermetically sealed In & wall of said vessel and
coupled to said ancde portions, a group of elec-
trode terminal conductors segled in said vessel
in oppositely disposed relation to said first con-
ductor, said group of conductors being connected
to the cathode and control electrodes through said
pair of metallic members, a metallic boss secured
to said vessel and surrounding said group con-
ductors, an insulating caver receptacle enclosing
said group conductors and attached to said boss,
and terminals on said receptacle connected to
soid conductors. |

12. An electron discharge device comprising a
metallic vessel having opposite ends forming ex-
ternal anode portions, & pair of concentric metal-
ic members within an intermediate portion of
- said vessel, a cylindrical control electrode sSUup-
ported on each end of one of said membpers and
disposed in spaced relation within its respective
ancde porticn, a cylindrical cathode supported
on each end of the other metallic member and
concentrically spaced within its respective con-
tvol electrode, an electrode termingal conductor
hermetically sealed in & wall of said vessel and
couvled to said anode porticns, a group of elec-
trode terminal conductors sealed in said vessel in
oppositely disposed relation to said first conduc-
tor, said group of conductors being connected o
the cathode and control alectrodes through said
pair of metallic members, an insulating protec-
tive cap enclosing said group conductors, and &
metallic coaxial member surrounding the first
conductor. -

13. An electron discharge device comprising a
double-ended metallic vessel having opposite end
portions forming external anodes of the device, &
pair of concentric metallic members within an
intermediate portion of said vessel, a cylindrical
open-work clectrode supported on each end of
one of said members and extending into said
anodes, a cylindrical cathede supported on each
end of the other member and disposed within 1ts
respective open-work electrode, electrode ter-
minal conductors for sald members extending
through the side wall of said vessel, radial In-
sulating rods extending between said members
and the wall of said vessel, said rods having a
metallic coating on the ends thereof, and metallic
sockets affixed to the coated ends of sald rods

ang carried by said members and vessel wall, re-.

spectively.

14 An electronic discharge device comprising
o, metallic casing including oppositely dispcsed
nollow anode portions and an intermedijate cy-
~lindrical wall portion, a metallic column extend-
ing axially within said casing for a distance co-
incident with saild cylindrical wall portion, 2 rair
of cathodes mounted on opposite ends of said
column and disposed concentrically within said
anode portions, and metallic shielding members
carried by said column and extending across the
caps between sald cathodes and anode porticns
adiacent the junciure of said anode portions and
intermediate wall portion.

15 An electronic discharge device comprising
o metallic casing including cppositely disposed
nollow anode portions and an intermediate cylin-
drical wall portion, a metalliic column extending
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axiaglly within said casing for a distance coinci-
dent with said cylindrical wall portion, a pair of
cathodes mounted on opposite ends ol said ccl-
umn and disposed concentrically within said an-
ode portions, another metallic column of & di-
ameter intermediate said first coclumn and said
wall portion coaxially mounted therebetween, a
nair of grid slectrodes mounted on opposite ends
of said latter column and having parallel wires
connected at one end to gaid latter column and
interposed lbetween the respective cathode and
snode surfaces, and metallic disc shields carried
by opposite ends of said first column, said shields
having openings therein through which extend
«aid parallel wires of sald control electredes.

16. An electronic discharge device comprising
s metallic casing including oppositely disposed
hollow anode portions and an intermediate cylin-
drical wall portion, & metallic column extending
axially within sald casing for a, distance coinci-
dent with said cylindrical wall portion, & pair
of ecathodes mounted on opposite ends of said
column and disposed concentrically within said
anode porticns, another metallic column of 2 di-
ameter intermediate said Arst column and said
wall portion coaxially mounted therebetween, &
nair of grid electredes mounted on opposite ends
of said latter column and having parallel wires
sonnected at one end to «aid latter column and
interposed between the respective cathode and
anode surfaces, and a pair of metallic disc shields
having a ring porticn embracing opposite ends of
«aid first column and openings therein through
which said parallel wires freely extend, said disC
«hields also having inner continuous corrugations
intermediate the ring portion and said openings,
discontinuous corrugations between adjacent
openings surrounding said Inner corrugations ana
s reinforced edge, to withstand warping due t0
thermal energy Stresses prevailing in the dis-
charge path in said device.

17. An ultra-high frequeincy push-pull oscilla-
tion generator device comprising a cylindrical
metallic enclosing vessel having an external an-
ode portion on each end thereof, 2 cylindrical
orid-like electroce within each ancde portion in
coaxial relation thereto, g continuous metallic
column having a plurality of spaced apertures
and slots extending longitudinally therebeiween

and supporting opposite orid-like electrodes, a

set of radial insulating spacer rods having me-
tallic coated end portions and stepped interme-
diate portions extending in transverse directicns
beween said column and said enclosing vessel in-
termediate said anode portions, said rods having
one end located in said apertures, & cylindrical
nox-like cathode in coaXial relation within each
orid-like electrode, a small diameter metallic cou-
pling cylinder joining opposite cathodes together,
o, second set of insulating spacer rods similar to
said first-mentioned rods extending radially be-
tween said column and coupling cylinder but in
staggered relation with respect to said first set
of rods, a plurality of spring saddle plates secured
to the inner surfaces of said enclosing vessel and
column and supporting the metallic coated end
portions of said rods extending therein, a plural-
ity of conductors senled in said vessel and ex-
tending between a pair of said first set of rods for
connection to said coupling cylinder and said col-
umn, a single conductor sealed in said vessel be-
tween another pair of rods of gaid first set in op-
posite relation to said plurality of conductors,
and an internal locop connection between sald
single conductor and said vessel.
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18. An ultra-hish frequency push-pull oscil-
lation generator device COmprising a pair of op-
positely disposed relatively thick wall cylindri-
cal metallic ancde portions, the ends thereof be-
ing open and one ¢f each ceing of larger di-
ameter than the other end, said metallic por-
tions forming external anode portions of the de-

vice, a medial cylindrica] metallic . portion se-

cured to the perivhery of the smaller diameter
ends of said thick wall porvions, dual ceylindri-
cal box-like cathodes mounted within said anode
borvions, dual grid-like electrodes meunted
belween said cathedes and anode portions, said
electrodes having dise end portions situated in
ohe larger diameter openings in sald anode por-
tions, mesallic coupling columns extending be-
tween and connected to said cathodes and clec-
trodes, respecavely, and concentrically mount-
8d within said medial porgion, gpertured cover
members on opposite ends of sald anode por-
vions and closing the larger diameter openings
therein, a metallic plate within each large di-
amever opening adiacent the dise end portion
cf said electrodes, adjusigble means extending
tnrotigh said cover mempers agnd connected to
sald plates to vary the caPacity relation between
sald plates and dises, an axial standard extend-
Ing through said cathodes and inner coupling
column, helical heater elements within said box-
like cathodes and connected at opposite ends to

I N

-

said standard and inner column, respectively,

corrugated metallic diaphragm shields at OpPo-
site ends of said inner column and extending be-
vend the inner periphery of said anode portions
but spaced thersfrom, said shields having g plu-
rality of elongateq openings in g circulsr hound-
ary forming passagewayvs for portions of gaid
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grid-like electrodes, a plurality of stepped in-
sulating spacer rods having metallic coated ends
mounted in transverse radial relation in a me-
dial plane between gaigd columns and medial me-
resiliently supported at one
end on the surface of one of said coupling col-
umns and ssid medial portion respectively, the
rods between said coupling columns being ori-
ented 45 degrees with respect to the rods between
one of sald columns and said medial portion, g
sLO0UpP of metallic nipples on the periphery of
sald medial portion, radial conductors extend-
ing through gsid nipples and connected to said
coupling columns and central standard respec-
vively, insulating tubular joints hermetically
sealing said conductors to gaid nipples, an insu-
lated conductor extending through the opposite
side of said medig] portion, and a loop member
coupling sald insulated conductor to said medial
portlon to serve as an output connection for said
anode portions. |
| JOHN W. WEST.
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