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My invention relates. broadly to h1gh fre-

quency signal transmission systems and more
particularly to a multiwave piezo electric
~ crystal controlled high frequency transmit-
ter
‘One of the objects of my invention is to
pr0v1de a- circuit arrangement for a piezo
“electric crystal controlled . transmitter by
. which a plurality of signaling frequencies
i may be transmitted simultaneously from the
same transmission apparatus.
Another object of my invention is to pro-
~vide a circuit arrangement for piezo electric
- crystal * controlled - transmitter -circuits” in
i which a plurality of predetermined - fre-
quencies are sustained: by a -piezo electric
crystal element and s1multaneously trans-
mitted. '

) Another ob]ect of my 1nvent10n is to pro-
% vide a transmission system in which a high-

frequency piezo electric crystal - controlled

oscillator is arranged to excite a power am--

plifier or frequency multiplier in such man-
_. ner that more than one. frequency may be
2" derived each related to the frequency of the
piezo electric crystal element for the simul-
taneous transmission of signals at the plu-
rality of separate frequencies.

Still another object:of my invention is to
5% provide a high frequency . signal transmis-
sion circuit including a piezo electrlc crystal

. controlled oscillator Witha. plurality of sepa-
‘rate antennz systems each arranged to be

)
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tor circuit.

My invention W111 be more elearly under-
stood from the following specification by ref-
-erence to the accompanying ‘drawing which
-diggrammatically illustrates the apphcatlon
‘of the circuit arrangement. of my invention

1o ahigh frequency piezo electric crystal con-
trolled transmission system S
“Referring to the drawing in more detail ref-
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- having its input and output circuits arranged
in such manner that the tube functions as an
oscillator for sustaining high frequency 0s-

, “cillations at the frequency of piezo electric

N crystal element 2, the plezo electrlc crystel

excited at different frequencies derived from
“the: piezo electrlc crystal controlled osc1lla- E

erence character 1 designates an electron tube .

element 2 bemg pos1t1oned between conduc- T

tive plates 3:and 4 and disposed inshunt with_
the high frequency choke coil 5. ‘An elec-

tron tube 6is provided having-its:input cir- -
cuit *‘coupled: with' the -oscillator circuit..

through the:tuned circuit 7 and: connected in

high frequency ‘power ‘amplifier or in-such

‘manner:that the tube functions simultaneous::*
ly as a high frequency power amphﬁer and"‘
'irequency ‘multiplier.:

~The-output circuit of the tube system 6 is
designated-at 8 as-including a pair.-of:inde-- -
pendently tuned sections9: and 10 separated
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by ‘a-variable inductance 11.- Tuned circuit

9°is constituted by inductance 9* shunted by -
2 ] Tuned circuit 10 in- -
cludes inductance 10>shunted by variable tun- -

variable condenser. 9.

ing condenser 10 : The tuned circuit9:is:ad-

justed : to.“one. selected ‘frequency::while the-
tuned circuit 10 is adjusted to-a-different se- -
By -supplying a high:
negative:biasing: Voltage across the-leads 12 -
the tube:6. operates as a frequency multiplier

lected frequency.:
circuit: - Tube 6 is supplied with high fre-

the frequen
element 2,

sition-of tuned:condenser:; 10h

“The plate. circuit energy may- be trans—; .
ferred through any.type of coupling with the -
“transmission circuit. I haveillustrated:sepa-
rate’antenine or radiating systems at 15 and . .

16 each independently tuned as represented - .
o8

at 17 and 18 and including inductances 19
and 20. Inductance 19 is electroma,gnetlcally
coupled with inductance $%. Inductance 20~

ance 102,

The relative amounts of energy of the two 0
.different frequencies F, and F;, which may-

such ‘manner that the tube: functions as a' .

60-

70+

75

“quency excitation through condenser 14 which '
" connects with the output: circuit 7 of tube 1 at
% F; of the piezo electric crystal -
The tuned. circuit:-9 may: be ad- -
justed to a harmonic frequency F, by chang-
ing : the: position . of variable- condenser 9.
- The-tuned circuit- 10.may be adjusted: to the;; '
‘harionic: fréquency F, by changing the
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is electromagnetically coupled: Wlth 1nduct- o

be any desired harmonic of the frequency Fy - - ’
of the piezo electric crystal device 2 but which -

“are usually the second and third harmonics,

respectlvely, can be controlled by sl1ght ad-
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justments of condensers 9* and 10° and by the
adjustment of the inductance 11 which is
located between the tuned circuits 9 and 10.
“Modulation of the transmitter may be ef-
g fected by suitable circuits associated with
" the biasing circuit represented at 12. -In-
“stead of éxeciting circuit antennse systems the.
power amplifier may deliver energy to the ..
- ..~ same antenne systems at different frequen-
" 90 cies. . The simultaneous transmission at, sep- -
arate frequencies largely reduces the loss of
- signals-arising by reason of the phenomena of
“fading. - The antenne 15 and 16 may possess™
~different characteristics -for-the propagation. ..
15 of energy. at the separated frequencies .in
' such manner that fading at the different fre- - - -
-quencies is-compensated at a distant receiver. -
- Other and further modificationsof the cir-
cuit: arrangement of my invention may be-
* g0 made and me limitations upon my invention -
- are‘intended other than are imposed by the.
scope of ‘the appended claim. -
~What I.claim as new and desireto secure = . .-
- by Letters Patent of the United: States is as
ogp follows: oo
' A high frequency transmission system com-
. prising & piezo eleetric crystal element;: an
“electron tube oseillator circuit for sustaining
, " oscillations -developed by said piezo- electric
" 30 crystal element, an electron tube having input *
= and output circuits ‘with the. input circuit: -
*“thereof connected with said electron tube.os-.
cillator ¢ircuit, a pair:of independently tuned
.7 circnits connected in series in said output eir-" “.
35 cuit, a-tuning device loeated: between said - -
~ pair - of independently tuned. circuits and -
~separate - antennee systems. independently:
. coupled to each of said tuned circuits one of
-~ said antenn# -systems - being arranged to
40 radiate signaling energy at-& frequency which
is ‘a harmonic-of the frequency of ‘said piezo -
electric crystal device and: the other of said
. antennge- circuits being ‘arranged to-radiate
' signalling energy. which is a different:har-
45 monic of the frequency of said piezo electric.
- “crystal device, said tuning' device operating - .
- torégulate the relative amount of energy sup-
~-plied to said antennzw at said different fre-— -
. quencies, said signaling:-energy being main-- -.
._ 50 tainied in predetermined frequency displace-
- ment by operation -of ~said piezo electric
- crystal device. oo oo
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