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6 Claims.

This invention relates to a filament bypass
condenser assembly especially suited for use
with high voltage oscillator tubes mounted in a
ring.

Under circumstances which require the gen-
eration of pulses of high frequency woscillations
at high power levels it has been found advan-
tageous to employ a number of oscillator tubes
in a ring mounting using filament frames for
coupling to a concentric transmission line which
couples in turn to the antenna. Such a con-
struction is disclosed in the application of R. M.
Page et al., Ser. No. 456,045, filed August 25, 1942,
for Oscillators.

With such a construction it is desirable to
employ the filament frames as conduits for the
filament leads and to provide a compact rugged
bypass condenser assembly between the filament
leads and between the leads and the ends of the
frames adjacent the oscillator tubes. It is an
object of this invention to provide a bypass con-
denser meeting the above requirements.

It is a further object of this invention to pro-
vide a bypass condenser assembly which will
constitute a unitary compact rigid assembly pro-
viding bypass capacity between the two filament
leads and an oscillator tube and between each of
said leads and the filament frame associated
therewith.

It is another object of this invention to pro-
vide such an assembly which will also act as &
supporting and mounting means for the oscillator
tube associated therewith.

It .is still another object of this invention to
provide such an assembly which will act as a
rigid mechanical connecting means between an
oscillator tube and a filament frame associated
therewith.

It is a still further object of this invention to
provide such an assembly which will possess a
shape adapting it for incorporation into a ring
mounted multiple tube osciliator intended for
operation at high voltages. It is still another ob-
ject of this inveuntion to provide such assembly
which, when incorporated into a ring-mounted
multiple tube oscillator, will lend itself readily
to tuning by a butterfly type tuning means com-~
mon to all the assemblies in the oscillator,

Other objects of the invention will become
apparent from a careful consideration of the
following description when taken together with
the accompanying drawings in which:

Fig. 1 is. an elevational view taken partly in

section along the line 1-—1 of Fig. 2 showing the-
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bypass condenser assembly embodying the inven-
tion;

Fig. 2 is a plan view of the assembly at Fig. 1;

Fig. 3 is a plan view of one of the intermediate
condenser plates of the assembly;

Fig, 4 is a cross-sectional view of the assembly
shown in Fig. 2 taken along the line T—T;

Fig. 5 is an elevational view taken partly in
section along the line 5—5 of Fig. 6 showing a
second embodiment of the invention;

Fig, 6 is a plan view of the assembly shown in
Fig. 5, and

Fig. 7 is a plan view of a portion of a ring
mounted multiple tube oscillator unit showing
four of the condenser assemblies as they would
be mounted in such a unit and showing a butter-
fly type tuning vane positioned for use therewith.

Referring now to the embodiment of the in-
vention shown in Figs. 1 to 4, reference character
10 indicates a tubular filament frame adapted for
use as a coupling means between the filament of
an oscillator tube of a ring mounted multiple
tube oscillator and a transmission line coupled to
an antenna. The employment of a filament
frame for this purpose is disclosed in the above
mentioned application of Page et al. Soldered or
welded inside the upper end of the filament frame
and flush therewith is a conducting disk 11. The
condenser assembly proper is comprised of an
upper condenser plate 12 and a lower condenser
plate 13 having identical configuration which is
more readily seen in Fig, 2. These plates form
a portion of a stacked condenser which includes
two intermediate plates (4 and 15, all the plates
being separated one from the other by disks of
dielectric material indicated at 16, 1T and 18.
The condenser plates 14 and 15 and the dielectric
disks 16, 17 and I8 are circular in shape as indi-
cated in Fig. 3, the disks of dielectric material
being sufficiently larger in diameter than the
circular condenser plates to afford protection
against flashover at high voltages. For this pur-
pose also the edges of the condenser plates are
rounded. The condenser when assembled in an
oscillator is usually mounted on a disc-like sup-
porting member of insulating material such as
indicated at 19. The condenser rests on top of
this dise and the filament frame 10 extends down-
wardly through a hole bored for that purpose.
The condenser is bound tightly together and
rigidly held on the disc 19 by means of a pair of
bolts 20 which are tapped into the lower plate
13. The condenser is rigidly mounted on the
filament frame [0 with the axis of the frame
extending normal to the lateral surfaces of the
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condenser plates by means of a screw-headed holt
21 extending through both upper and lower con-
denser plates and being tapped into disk (.
The head of this bolt is counter-sunk into the
plate 12 to avoid projecting points or ridges. A
spacing cylinder 22, preferably of a dielectric
material surrounds the bolt 21.

The oscillator tube associated with this con-
denser assembly is intended to be mounted di-
rectly on the assembly and to be supported at
least partially thereby. Such tubes are provided
with 2 pair of downwardly directed filament ter-
minals such as shown in Fig. 1 at 23 -and 24.
These terminals are received in a pair of pin vise
connectors 28 and 26 which are.in. turn conduc-
tively attached to a pair of downwardly extending
lugs 27 and 28, the lug 27 having a tapped con-
nection to the condenser plate i4 and the lug 28
having a similar connection to condenser plate
I8, These lugs extend downwardly through the
supporting plate {9 and terminate below .it. in
terminal posts 28 and 23 to which the ends of
iilament leads i and 32 are secured. After leav-
ing the terminal posts the leads .31 and 32 enter
the filament frame {9 through a hole .formed
‘near the upper end thereof and continue down-
weardly -throughout-its length.

The top condenser plate 12 of the stack has a
.cutaway portion indicated at 40 surrounding the
bin vise connectors and spaced far enough there-
rom to avoid flashover. The condenser plate
i3 is also provided with a cut-out portion 41
surrounding the location of the pin vise connec~
tor 25 for the same purpose. Where the lugs 27
and-28 pass through condenser piates from which
they are required to be insulated, insulating
washers such as that indicated at 42 are provided.
In ajl cases the disks of dielectric material posi-
tioned between the condenser plates are ex-
tended to fit snugly about the lugs 27 and 28
as-they pass therethrough.

Figs. 5 and 6 illustrate a second embodiment
of the invention possessing many features similar
to that of the first embodiment. However, in
this form of the invention filament terminals %3
and #4 arc held in pin vise connectors 25 and
2§ which have their lower portions tepped into
the intermediate condenser -plates 4’ and (%’
respectively, which portions terminate in those
condenser piates. The filament leads 81 and 22
are soldered to the coridenser plates {4’ and. 15’
respectively as indicated at 44 and 45 and then
passed through & hole 45 formed in the lower
-condenser:plate {3’ and lecated above the upper
end of the filament frame {0’. The filament leads
then continue downwardly through the filament
framse as -bafore.

In this form of the invention the condenser
-assembly is attached to the filament frame by
aneans of the screw-headed bolt 21 which is
tapped into a block i’ soldared or welded into
the top of the. filament frame 18’ which block is
of a size to.allow the leads 31 .and 32 to pass by
itinto.the frame. The spacer member 22’ is semiij-
cylindrical in form for the same purpose. The
condenser stack is secured into a unit and se-
-curely held to the insulating supporting disk {8
‘by bolts 28 as before.

Fig. 4 shows a cross-section of -the condenser
asszmbly taken along the line T—7 of Fig. .2 hut
‘which could equally well have been taken from
a condenser assembly of the type shown in Pigs.
5and 6. This view indicates the manner in which
the-bolts 20 are lead through the top and bottom.
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plates 12 and {3 to which they are conductively
connected but are maintained insulated from
intermediate plates 14 and I5 by the use of in-
sulating washers 42,

Pig. 7 illustrates the manner in which con-
denser assemblies of the type described above are
utilized in building up a multiple tube ring
mounted oscillator. Four condenser assemblies
indicated by the reference character 55 are shown
mounted on a base plate 41 from which they
would normally be separated by insulating stand-
offs. This base plate is formed with the circular

‘central hole indicated at 48 over which the

tapered ends of the condenser assemblies pro-
The amount of protrusion is sufficient so
that the filament frames attached to each of the
‘assemblies may pass downwardly through a hole
sufficiently removed from its edge to prevent

"flashover. ‘Centrally positioned about the hole is

a butterfly tuning vane 56 having four identical
arms-each.underlying an identical portion of the
top condenser plate 12 of one of the condenser
Movement of the tuning vane 59
about its axis 51 thus simultaneously tunes .all
the assemblies.

It will-be seen that applicants have contributed
to the art.a condenser assembly which is ad-
mirably .adapted to -use in multiple tube ring
mounted -oscillators employing filament frames
for coupling purposes and which possesses a nurm-
ber of outstanding.advantages for this use. The
frame is compact and rugged, amply protected
from flashover at high voltages, provides -support
for an electronic tube, lends itself to firm connec-

‘tion to a filament frame and to gang tuning by

means of -a butterfly type tuning vane and, by
virtue of its configuration, is adapted to the mul-
tiple mounting .of cscillator tubes in the minimum
amount of space.

It should be understood that the practice of the
invention is not limited to the embodiments illus-
trated and.described but is circumseribed only by
the scope and limitations-of the appended claims.

The invention described herein may be manu-

¢ factured and used by or for the Government of

the United States of America for governmental
purposes without the payment of -any royalties
thereon or therefor.

We claim:

1. In combination, a. pair of conductors consti-
tuting the filament leads of an oscillator tube, a
tubular conducting member surrounding said
conductors for a portion of their length and in-
sulated therefrom, said conducting member form-
ing transmission means for coupling the radio
frequency .output of said tube to an antenna feed
line, and means forming a radio frequency by-
pass between said conductors and between each
of said conductors and said-conducting member,
said-means comprising a stack of four condenser
plates, dielectric material separating said plates,
means rigidly and conductively connecting the
two. outermost of said plates to one end of said
conducting member, means conductively connect-
ing each of said conductors to a separate one of
the intermediate.plates of said stack, and means
insulating each of said conductors from the re-
mainder of said plates.

2. In combination for use in a multiple tube

-oscillator, a pair of conductors constituting the

‘filament leads of an oscillator tube, a tubular con-
-ducting :‘member constitlting a filamert -frame
for couplingithe output of'said tube to an antenna
feed line, said conducting member surrounding
said conductors. for a portion of their length and
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being insulated therefrom and means forming a
radio frequency bypass between said conductors
and between each of said conductors and said
conducting member, said means comprising a
stack of four condenser plates, dielectric material
separating said plates, means rigidly and con-
ductively connecting the two outermost of said
plates together and to one end of said conducting
member to form a unitary assembly with the axis
of said conducting member extending normal to
the lateral surfaces of said plates, said conductors
extending into said stack in parallelism to said
axis, means rigidly and conductively connecting
each of said conductors to a separate one of the
intermediate plates of said stack, and means in-
sulating each of said conductors from the re-
mainder of said plates.

3. A condenser constituting a rigid mechanical
interconnection between an electronic tube and a
filament frame encasing the filament leads of said
tube for a portion of their length, said condenser
serving as a rigid mounting and supporting
means for said tube and providing a radio fre-
quency bypass means between said filament leads
and between each of said leads and said frame,
said condenser comprising a stack of four con-
denser plates, dielectric means separating said
plates, means binding said stack into a unitary
assembly, means rigidly and conductively con-
necting the two outermost of said plates together
and to one end of said frame with the axis of said
frame extending substantially normal to the lat-
eral surface of said condenser plates, means rigid-
ly connecting each of the filament terminals of
said tube to & separate one of the intermediate
plates of said stack, and means connecting each
of said filament leads to a separate one of said
intermediate plates.

4. A condenser comprising a stack of conden-
ser plates, dielectric means separating said
plates, the intermediate ones of said plates be-
ing symmetrically shaped, the two outermost of
said plates each having a portion of similar shape
to that of said intermediate plates and being
formed with a co-planar tongue-like portion ex-
tending rigidly therefrom, means clamping said
stack together into a unitary assembly, a plurality
of rigid conductors extending through said stack
in mutual parallelism, means conductively con-
necting each of said conductors to a separate one
of said intermediate plates, means insulating said
conductors from the remainder of said condenser
said conductors having means formed at their
exposed ends to receive and rigidly hold the term-
inal pins of an electronic tube, and means con-
ductively and rigidly connecting said tongue-like
portions of said outermost plates.
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5. A condenser comprising a stack of condenser
plates, dielectric means separating said plates,
the intermediate ones of said plates being sym-
metrically shaped, the two outermost of said
plates each having a portion of similar shape to
that of said intermediate plates and being formed
with a co-planar tongue-like portion extending
rigidly therefrom, means clamping said stack to-
gether into a unitary assembly, a plurality of con-
ducting rods extending through said stack in mu-
tual parallelism, each of said rods being tapped
into one of sald intermediate plates, means
insulating said rods from the remainder of said
condenser, terminal connection means formed on
both ends of each of said rods, the terminal con-
nection means at an adjacent end of each of said
rods being formed to receive and rigidly hold the
terminal pins of an electronic tube whereby said
condenser rigidly supports said tube on an axis
normal to the lateral surface of said condenser
plates, and means conductively and rigidly con-
necting said tongue-like portions of said outer-
most plates.

6. A condenser comprising a stack of condenser
plates, dielectric means separating said plates,
the intermediate ones of said plates being sym-
metrically shaped, the two outermost of said
plates each having a portion of similar shape to
that of said intermediate plates and being formed
with a co-planar tongue-like portion extending
rigidly therefrom, means clamping said stack to-
gether info a unitary assembly, a terminal con-
nection means formed on each of said interme-
diate plates and extending outwardly therefrom
through said stack, said connection means being
insulated from the remainder of said condenser
said connection means being so formed as to re-
ceive and rigidly hold the terminal pins of an
electronic tube, whereby said condenser rigidly
supports said tube on an axis normal to the lat-
eral surface of said condenser plates, and means
conductively and rigidly connecting said tongue-
like portions of said outermost plates.

ROBERT M. PAGE.
MERRIL F. DISTAD.
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