June 21, 1949. H. BENIOFF 2,473,780
’ SPARK TRANSMITTER
Filed Oct. 5, 1945 . _ 2 Sheets—Sheet 1

INVENTOR
HuGo BENIOFF

FIG. 3 8y ', %M’/‘Egt :




June 21, 1949. H. BENIOFF ‘ - 2473,780 - .
’ oo SPARK TRANSMITTER =
Filed Oct. 5, 1945 - 2 Sheets-Sheet 2

I
s

e

o
7

R @Ry
;

INVENTOR
HUGO BENIOFF

, o _"Y.'»%Mﬂ"g';




Patented June 21, 1949

UNITED

STATES PATENT OFFICE

2,473,780

2,473,180
SPARKE TRANSMITTER

Hugo Benioff, Pasadena, Caiif., assignor, by mesiié
assighments, t6. Submarine Signal Company,
Boston; Miss., & corporation of Delaware

Application ©ctober 5, 1.921?5,ﬁ-Seria.I No.: 620,562 -

11 Cladnis,
I

The present invention relates to an ultra. high-

frequency electromagnetic. transmitting. device of
the spark type.and.has for its: purpose means for
more effectively and efficiently radiating. .eleetro-~
magnetic energy by.means of:a spark: eircuit..
The  present. invention: may, apply . both. .te..di-
rective and non-~directive transmission. and in-
cludes in-its. arrangement. a.transformer in.an
evacuated container positioned. in the. same..as-
. sembly with the rest of the equlpment. In this

‘way it is.possible. to. make all .of the:leads. short"

and provide a compact small light-weight. device
in a.single unit..
The. arrangement will be more. fully described

in connection with the drawings 111ustmting an.
embodiment. of the invention. in. which. Fig, 1

* shows & plan view of the.devicey Fig. 2 shows.a
sectional view on the line Z—2.of Fig, 1.but
slightly. enlarged; and. ¥Fig. 3 shows & .section..on
the line 3—38 of Fig..2.

In the. srrangement indicated .ih. the figures
the unit may be enclosed. in. a. metaihc housing
or box | which may Be of spun aluminum,, if
desired, which is. closed .by a.cover . preferably

transparent for the radiation.of. eIectromagneﬁic.

energy. Any Suitable materigl.tiay be used. for
this purpose as, for instance;. a. traiisparéent plass
tic known as “Blexiglas,” BeﬁWeen tHe éover.and
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& flinge 3 of the housihg I thére is. supported a .

miounting blate 4 6f condictive material gs, for.

instance, brass, copper or the like. The mouiit-
ifig plate & is held between the flinge 3 of the
hotsing | and a correspondmg Hfange 5 forined
as the rim 6f the cover 2.

Stiitable clamping rifigs 6 and 1, 6 fitting over.

the cover 2 atid T fittitig over the flange. 3with
appropriate mounting gaskets 8 dand 9 on.Both
sidés of the Brass plate, may be used t6 Hold. the
assembly firinly id place When scretws. 10 and 11
positioned around the péripHety of the housihg,
and cover respectively are.puf it place..

The mountitig; plate 4§ supports the eéntire
structure within the edsing: EXtending ifita.the
housing | is a large Bowl-like. metiiber (2. Which
ey Be o copper spinnirig of other thin metallic.
structure; This is preferably permgneritly. gt
tached by welding, silver: soldér of otherwise,
indicated By the numersl 13; around tHeé edge.of
the member 12 to an offset section 1§ at the itier

edge of the plate 4 which.is. antitilsr in. shdbe.. 59,

The copper-spun bowl may, if' desired, be fitade
in two parts with a lower plate-like ieftibeér (6
attached to.the member §27in a. soft soldeér. rifig
joiht 16 if desired. Siuppoiied.at the. center. of
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2.,
ing: flange 17 of the plate is the-vacuuin fmpulse
transformer 8 which will. be. deseribed in.detail
later. This alse is mounted to.the fldnge IT by
means of a -soft-solder joint. 9 of. some«cempara.-

_tively lower temperatute melting :solder.

Mounted within. the. opening in the. piate 4 is
the antenna: and spark électrode assenibly. This
comprises a-plate 20 with an. extending:flange .21
which. fits in a.shoulder 23 formed on. the:oppo-

_site face.of the. offset- A4 .around the.. openmg to

the plate 4. A .group. of small sérews. 23 is. used
to hold the plate 20 securély.in place.. The plate
20- has also. a.downwardly exténding flange.24
adjacent the flange. 72,

At the enid. of this. flahge there are. supporﬁed
a group of insulating.bars or fingers 45.éxteridihe
inwardly which are fastened to-the fiange 4. by
means of scréws 26. THe elements 25 may. be
made of any .suitable. msulatmg material a,sy f
instance, Myealex. Suppotted by.thé fin .
is.the lower disk 21 iR which, at.the center, the
sparking electrode. 28 is ‘méiinted. The disk: 21
may be held to the Myecalex bars. or brackets by
means. of the scretws 29, THe lipper platée 6f disk
opposite to the disk 27 is ifidicated 4t 80." This
is. formed as a part of the plate 20 by & ériding
the lowet surface of the plate ouitward, thus ak-
ing thé plate thickef &t the géfitral Fégioh. The
plate 20.arid it exteriditig:boss 30 tay be of the
sameé materisl 48 the plate 2T as, for. ifistarice,
stainless steel or othier non-cori'odible fiietal.
The plate 36 is prov1ded with a Hole 31 through
which the rod 32 eéxtérids, the eiid of Which*is
fixed in the plate 2T. This rod forms the ledd to
the antenria arm 33 whieh i§ attaehed 4t the
end of the rod 32. All of. these materialy siay
Be of stainless steel of sonme conductive nietal.
The othier antentia avim 34 1§ supported By the
feeder 38 rigidly ioutited ini the plate 30°° The
antenns, as indicated, is & doublet in wiiclt the
fength from the arténis. tips te - ile spaiking
points is substantially the same, thus. acéo”unfzihg

;v

arni 3. An electroda 36 1s. mousited

' o
30 opposite the. electrode 28; These. two . elec-

trodes extend beyoirid the adjacent surfaees of
the plates. 30-and 21, respectively, diid. die S6iire-
what narrowed. at thei ends. BetWeen: the .énds
of the electrodes théte i positioned d. micd. §eph-
rator 37 which. is supported in the fiange 2§
The. impulse. transformes: 181§
shell 37" preferably .of glass.. The. #lasg shi
formed. with. a.-cyliidrical. end 38 closed ik
rounded end in which. a.thick section. 40"is fo:

the plate {5 by mesans of a downwardly. extend- 55 carrying a central. siipport 41 on Whith.4: form
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42 is supported carrying a secondary winding 43.
The supporting rod 41 may be of conductive ma-~
terial and one end 44 of the winding 43 may be
attached to the rod while the other end 45 of the
winding may be connected to the terminal elec-
trode 46 passing through the glass shell of the
tube and sealed in the side boss 41. This ter-
minal 46 may also provide an electrical connec-
tion and support for the primary winding 48, the
other end 49 of which is connected by means of
conductive rod 50 to the terminal 5f sealed to
the tube in the boss 52. The primary winding
48 surrounds and is concentric with the second-
ary winding 43.

Connection is made between. the terminal at
the exiernal end of the rod 41 and the electrode

28 by means of a spring conducting element.53.:

The transformer windings 43 and 48 are sup-
ported in position in the evacuated shell 31’. The
shell itself is provided with a metallized band 54

_which is joined to the flange 17 in the plate 15
by means of the soft-solder joint 19.

In the assembly of the device the impulse
transformer and its mounting support, including
the member {2, are supported by means of the
annular plate 4. The spark electrode system and
the antennae may then be mounted in place as a
unit on the annular plate 4, the spring 52 furnish-
ing the contact pressure with the electrode 28.
The insulating separator which provides a hole
between the sparking electrodes 28 and 3% in-
sures a discharge in that enclosed area. The an-
tenna is such that it is resonant because of its
dimensions at the desired frequency. The ratio
of turns in the impulse transformer makes it pos-
sible to use externally a lower voltage for connec-
tion to the device since the voltage is stepped up
within the unit itseilf.

It will also be noted that the chamber formed
within the cover 2 and the plate 4 and well {2 is
entirely sealed from the external atmosphere so
that this space may be either partially evacuated
or filled with gas as may be desired. Suitable
vent plugs 55 and 56 are provided for this
purpose.

Having now described my invention, I claim:

1. An ultra high frequency spark transmitter
comprising a doublet antenna, a pair of opposed
capacitive plates having central electrodes, means

supporting the arms of the doublet from said op- &

posed capacitive plates, a vacuum-enclosed im-
pulse transformer having primary and secondary
windings and means directly connecting the ter-
minal of one end of the secondary to one of said
electrodes.

2. An ultra high frequency spark transmitting
system including a doublet antenna, an oscillatory
spark circuit having opposed capacitive plates
with centrally opposed electrodes and a vacuum
enclosed impulse transformer, means supporting
. the impulse transformer in close position to said
plates, means providing a direct electrical con-
nection from one of said electrodes to the second-
~ ary of said impulse transformer, and means sup-

porting the arms of the doublet from said op-
posed plates.

3. An ultra high frequency spark transmitting
system including a doublet antenna, an oscillatory
spark system having opposed capacitive plates

. with centrally opposed electrodes, a vacuum im-
pulse transformer enclosed in an evacuated ves-
sel having an electrical connection through the
wall of the vessel to one of said electrodes, con-
ductive means sealed in the wall of said vessel
providing support and electrical connecting
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means for elements of said vacuum impulse
transformer, and means supporting the arms of
the doublet from said opposed piates.

4, An ultra high frequency spark transmitting
system including an annular plate member, an
oscillatory spark circuit having opposed capaci-
tive plates, one of said capacitive plates having
an outwardly extending ring with a transversely
extending flange, means attached to said flange
for supporting the other capacitive plate, an-
tennae elements and means supporting said an-
tennae elements directly to said capacitive piates,
and means for mounting the spark circuit to said
annular plate member, whereby said spark cir-
cuit may be mounted as a unitary structure on
said annular plate.

5. An ultra high frequency spark transmitting
system including an annular plate member, an
oscillatory spark circuit having opposed capaci-
tive plates, one of said capacitive plates having
an outwardly extending ring with a transversely
extending flange, means attached to said flange
for supporting the other capacitive plate, an-
tennae elements and means supporting said an-
tennae elements directly to said capacitive plates,
and means for mounting the spark circuit to said
annular plate member, whereby said spark cir-
cuit may be mounted as a unitary structure on
said annular plate, and a vacuum enclosed im-
pulse transformer having a connecting ineraber
aligned with one of said electrodes, means sup-
borting said impulse transformer from said an-
nular plate and spring means making contact be-
tween said connecting members and said one
electrode.

6. An ultra high frequency spark transmitting
system including an oscillatory spark -circuit
comprising an annular mounting member, a pair
of capacitive plates positioned in opposed reia-
tion and supported by said mounting member, a
pair of antenna arms, a pair of conductive sup-
ports, one for each antenns arm supporting said
arms to said plates, said plates having centrally
positioned electrodes and one of said supporis
passing through a hole in the capacitive plate to
which it is not supported.

7. An ulira high frequency spark transmitting
system including an oscillatory spark circuit
comprising an annular mounting member, a pair
of capacitive plates positioned in opposed rela-
tion and supported by said mounting member, a
pair of antenna arms, a pair of conductive sup-
ports, one for each antenna arm supporting said
arms to said plates, said plates having centraily
positioned electrodes and one of said suppcris
passing through a hole in the capacitive piate %o
which it is not supported, the electrical lensth
from the antenna tips to the electrodes beinz
substantially the same.

8. An ultra high frequency spark transmitter
comprising a doublet antenna, an osciilatory

. Spark circuit having opposed capacitive plates

with opposed electrodes and an impulse trans-
former connected at its secondary winding to at
least one of said plates, and means supporting ths
arms of the doublet from said opposed piates, the
electrical length from the tip of each arm to the
electrode on the supporting plate being subsian-
tially the same.

9. An ultra high frequency spark transmitting
system comprising an annular mounting plate

"having a bowl peripherally mounted at one side

75

thereof around the opening therein, said bowl
having at its base another opening concentric
with the mounting plate opening, an oscillatory
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circuit having opposed capacitive plates, means
for mounting said plates on said mounting plate
in the opening therein, antenna elements, means
for supporting said antenna elements directly
to said plates while maintaining said elements
disposed on the other side of said mounting plate
from said bowl, an impulse transformer, means
mounting said transformer in said other open-
ing in said bowl, a direct connector within the
bowl from the secondary winding of said trans-
former to one of said capacitive plates, and
means disposed outside said bowl for making
connection to the primary winding of said trans-
former.

10. An ultra high frequency spark transmit-
ting system comprising an annular mounting
plate having a bowl peripherally mounted at one
side thereof around the opening therein, said
bowl having at its base snother opening concen-
tric with the mounting plate opening, an oscil-
latory circuit having opposed capacitive plates,
means for mounting said plates on said mount-
ing plate in the opening therein, antenna ele-
ments, means for supporting said antenna ele-
ments directly to said plates while maintaining
said elements disposed on the other side of said
mounting plate from said bowl, an impulse trans-
former, means mounting said transformer in
said other opening in said bowl, a direct con-
nector within the bowl from the secondary wind-
ing of sald transformer to one of said capacitive
plates, means disposed outside the bowl for mak-
ing connection to the primary winding of said
transformer, and means mounted on the outer
periphery of said mounting plate for hermetically
enclosing the entire structure, the enclosure on
the antenna side of the mounting plate being
transparent to radiation of said antenna ele-
ments.

11, An ultra high frequency spark transmit-
ting device comprising an annular mounting
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base, a bowl peripherally mounted on one side
of said base around the opening therein, said
bowl having an aperture at its bottom, an oscil-
latory circuit including opposed capacitive plates,
confronting spark electrodes on said plates,
means for mounting said plates in said opening,
an impulse transformer, means mounting said
transformer in said aperture, a direct connec-
tion within the bowl from the secondary winding
of said transformer to one of said plates, and
means disposed outside of said bowl for making
connection to the primary winding of said trans-
former.
HUGO BENIOFF.
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Certificate of Correction
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HUGO BENIOFF

It is hereby certified that error appears in the printed specification of the above
numbered patent requiring correction as follows:
Column 4, line 34, claim 5, for the word “members’ read member;

and that the said Letters Patent should be read with this correction therein that the
same may conform to the record of the case in the Patent Office.
Signed and sealed this 29th day of November, A. D. 1949,

[sEAL]

THOMAS F. MURPHY,
Assistant Commissioner of Patents.
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