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Toall wlzom zt ma / concern: - :
Be it known that I, Jomux: C SCHELLENG,

a citizen of the United ‘States of America,
“residing ‘at East Orange, in the county of
Essex and State of New Jersey, have in-.

vented  certain mnew - and . useful Improve-
ments .in Circuits for Wave Transmission,
of which: the following is a full; clefu con—
cise, and exact descrlptmn

This invention relates to the productlon,

oscillations, and more particularly to the

production of oscillations by:- dev1ces of the’

space - current type.’

an oscillator of simple construction conven-

iently adjustable to generate oscillations of

any - one frequency Wlthln a.given range,
and to maintain the power output close o
the maximum value at any one frequency.

Other objects of the invention are to pre-

to improve the efficiency and the power fac-
tor of ‘the space current: from the oscilla-
tor device; ‘to  connect the anode of an. os-
cillator of the space ‘current” type thloucrh
a stoppmg condenser to'a grounded variom-
eter in ‘an antenna cn'cult in such 'a ‘man-
ner that-the antenna:is: msuhted from: the

“voltage of the space current: 'source; and
“to provide ‘a simple: circuit in which the-

~. frequency s varied by means of one vari-
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able element and the power: adjustment:is
accomphshed by means of ftnother varnble
element, -

Certaln features of ‘the: present 1nvent10n

- are improvements . upon the methods and
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apparatus disclosed in. British Patent No.

156,159, and a theoretlcal consideration of"

prob]ems encountered :in - apparatus of the
kind referred to will be understood more
clearly upon reference to this patent. :

In accordance with the present 1nvent10n,
an oscillator utilizing a space current de-
vice is arranged for adjustment to produce

any desired frequency within a given range,

and is so constructed that the ] power - gen-
erated at any frequency is close to the maxi-
mum value.
frequency of the generated: oscillations au-

tomatically adjusts the coupling controlling

the production of the oscillations:” By con-
necting - a variable capacity - between- the
anode’ and cathode of the space current de-
vice, provision is made for ‘improving the

A variometer for changing:the

for preventing ‘the production of spurious
oscillations. The variometer is employed
as an anto-transformer for coupling the os-

cillator to an antenna and simplifies. the

apparatis otherwise needed, the arrange-
ment being such that the auto-transformer

space current. source.
Other features and objects of the inven-

- phase relation of the oscillator circuits and-
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“and cqthode are both grounded and the an- -
tenna is insulated from the voltacre of the:
.65

tion will be more clearly understood from .

the following detailed  description in. con-

“nection with the appended drawing.
One object of the 1nvent10n is to p10v1de :

In the drawing, the space current device
I, of well known form;- contains the elec-
tron emitting cathode 2, the anode 3, and
the grid or- “control element 4. Source 5
Subphes space current to device 1:through
the low frequency choke coil 6 and radio
frequency choke 22. ~ Variometer 7, having
one terminal grounded and the other ter-

inal eonnected to antenna 8, is provided

with a stationary portion 9 adjacent: to the
grounded terminal, and a rotary portion 10,
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vmably coupled to portion 9 and connect- -

ed in series therewith remote from - the
'grounded terminal.
s inductively coupled to variometer 7, and,

‘Inductance winding 11

is thus variably coupled-to movable induct-
ance 10.
minals of winding 11 lead, respectively,-to
cathode 2 and glld 4, the grid connection
including the condenser and grid Jeak re-
s1qtance 12 of well known construction.
Cathode 2 is .connected: directlv to the
grounded terminal of variometer 7, and is

‘thus grounded. Anode 8 is dlrectly con-
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Connections from the two ‘ter- -
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nected - to any - desired point - in - induct-

ance 9 by adjustment of the variable con-
nection 13 to adjust the ratio of the step-up
auto-transformer - formed by the anode-
cathode connections to variometer 7 and the
antenna-ground connections thereto. - Block-
ing condenser - 14 connects anode' 8 to in--
ductance 9 and prevents the application to
inductance 9 and to anténna 8 of the voltacre
from ‘space current source 5.

~The capacity between antenna 8 and

‘ground, together with the 1nductance of va:

rlometer 7 and reactance in the associated
circuits, form a tuned circuit which is pre-
dominant in determining’ the frequency of
oscillations. redeneratlvely produced by vir-
tue of the couplmg between. vanometer 7
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- hetween 13

and winding 11. Oscillations transmitted
through variometer 7 induce similar oscil-
htlons in winding 11, the induced oscilla-
tions being tr ansvntted to erid 4 in a man-
ner well known in the art. The fl_eq11ency
of the generated oscillations is adjusted to
any desired value within, a econsiderable
range of frequencies by rotation of induct-
ance 10 to vary the inductance of  vari-
ometer T and the tuning of the antenna. It
will be noted that \auahon ot the induct-

ance of variometer 7 varies the coupling be-
Lween varl o*nctel T in the anode-cathode

civeuit: and winding 11 in the grid-cathode
circuit, The velation between the position
of inductance 10 and the position of induct-
ance; 11 is so designed that, when the fre-

quency is changed, the coupling. Letween
winding 11 and varviometer 7 is adjusted to
a value giving close 'to- maximum power
owtput from the oscillator and giving suit-
able stability to the operation of the oscil-
lator.

A small variable capacity 15, connected
between anode 3 and cathode 2, that is, be-
tween variable contact 13 and the grounded
terminal of variometer 7, provlfleq a path
having, cm]mcitv reactance 1n shunt to the
]ower portlon of induetance 9. - This capae-
ity is readjusted after changing the fre-
quency of the. oseillations so Tthat a stable
adjustment-is.obtained at proper power and
efficiency without the production of spurious
oscilations. - These spurious-oscillations arve
ordinarily of considerably higher frequency
than those intended- to’ be ‘generated for
transmission to-the antenna. Capacity 15,
apparently because. of its low im pedance. to
oscillations. of: parasitic frequency and its
high impedance to waves intended to be. gen-
er ated, and; possibly for other: rea sons, pro-
vides an-easy nieans for suppressing the
parasitic oscillations.

The frequency of the. OoCIHQthH ocourring
does not ordinarily d1ﬁer -very miuch: from
one of the two. resonant frequencies of the
coupled circuits formed by ‘antenna 8; coil
16; and the variometer 7 on the one- h'md
and by. capwmt} 15 and the section of coil-9
and ground-en the other. Ordi-
narily the couphncr between 11-and 7 is made
to be. of such pha"“e as to produce the lower
of these two frequencies, which is somewhat
less.than that. of the antenna circuit: alone.
Condenser. 15, by virtue of:its-capacity re-
actance, may be adjusted:so-that. the: phase

angle ot the load:into which the tube is:de-
ln«euntr power is substantially zero-while at
the same time all the:other conditions. nec-
essary for.the. production' of:stable oscilla-
tions are satisfied by -the circuit. In this
way both the power output and efficiency of
device 1 are maintained at satisfactory vals
ues throughout the entire frequency range.

Inductance 16 is a loading coil:mn the an-
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tenna circuit which ordinarily has a fixed
value, being altered only. when a general
shift in the {frequency range is required or
when the antenna is changed.

For the purpoese. of modulating oscilla-
ions in accordance with telephone signals,
telephone. transmitter 17 is conpled by trans-
former 18 to the input circuit 19 of ampli-
fier 20, of-the well kmown space current type,
the anode ecircuit 21 of which is supplied
with space current by source 5. through
choke coil: 6, which functions to maintain 2
suomanmally constant current from source 5
Space current through- tube 20:1s varied
in well known manner in accordance with
speech or sound: waves from transmitter 17,
and, inasmuch as the space current.thr ouoh
coil 6 is substa antially constant, conmlemep-
tary changes are prodyced in the space cur-
rent sule*ed to device. 1, thus causing
modulation of the. crenerated oscillations in
accordance with the speech .or sound . waves
acting on transmitter 17, the modulated
waves being radiated by antenna 8: High
frequency chioke coil 22 prevents the frans-
mission of high frequency:oscillations from
device 1 to device 20 and 6. It will be
noted that the modulating. system described
utilizes. the: well known prineiple of the
Teising constant current modulating system.

When telegraph - signals: are -to be trans-
mitted, switely 23 is connected: to its: upper
posdlon, establishing, connection between
battery 24 and buzzer 25: Intermittent op-
eration of telegraph key 26 causes.intermit-
tent L‘Wnsm]sswn to tube 20 of wvaves of the
frequency of: buzzer 25 ‘md produces:a. cor-
responding. modula’mon ofthe- ascilldlions
generated by device-1.

What is claimed is:.

1. In an oscillator; a-space current-device
having ‘an anede, acathode and -a. control
element, an antenna circuit- having an- in-
ductance: connected at:one of its terminals
to ground and to said cathode, a portion
of:said- inductance. being- variably coupled
to-another portion of:the-inductance, means
for capam‘catlvelj) coupling said: rmode to a

“variable point in said:other portion:of the

inductance; an induetance connected between
said-control: element and said catliode and
coupled- to said other- portion- of the in-
ductance, and a-variable ‘capacity connected
between: said: anode: and cathodes

2.. In: an oscillator, a space-current device
having. an anode, a.cathode and-a. control
element an antenna circuit: having an ‘in-
ductance connected at- one of its terminals
to. ground . and to- said ‘cathode, a portion
of said inductance remote from the- ground-
ed terminal -thereof being variably: coupled
to-a portion of the inductance adjacent the
grounded terminal, means for capacitatively
couphnp, said anode:to.a variable. point in
the portion of  said inductance adjacent
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said grounded terminal, an inductance con-
nected between “said control element and

‘said cathode and coupled to the portion of

said antenna inductance remote from .the
grounded terminal, and a variable capacity
connected between said anode and cathode.

3. In an oscillator, a space current device
having an anode, a cathode and a control
element an antenna circuit having an in-
ductance connected at one of its terminals
to ground and to said cathode, a portion
of said inductance remote from fhe ground-
ed terminal thereof being variably coupled
to a portion of the mductance adjacent the
grounded terminal, means for capacitatively

couphnfr said anode to a_variable point in-

the Glounded portion of said inductance,
an inductance connected between said con-
trol element and said cathode and coupled
to the portion -of said antenna inductance
remote from the grounded terminal, and
means- connected between one terminal- of

&aid antenna Inductance and the “variable
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point therein for reducing the tendency for

the oscillator to (renemtor parasitic oscilla-

tions and for increasing the power outpur
after change of frequency

4. In an oscﬂlator a §pace current device
having an anode, ‘a ’cathode and & control
elemont an antenna cirenit having an in-
ductance connected at one of its ferminals

to ground and to said cathode, a portion

of said inductance remote from the ground-
ed terminal being coupled to a p01t10n of
the inductance adjacent to the grounded
terminal, ene of said portions bemg mov-
able with respect to. the other to vary the
coupling therebetween, means for connect-

-ing said anode to said inductance and- for

varying the value of the inductance between

_said anode and cathode, a winding coupled
to the movable portion of said antenna in- :

ductance, connections from said W1nd1n0'

for impressing oscillations on said controlk
~member, and means associated with said os-

cillator for varying the phase relation be-
tween currents in said antenna mductance
and said winding.

5. In a signaling system, a space current
device havm(r an anode a cathode and a
control: elument, an antenna cireuit having
an inductance connected at one of its ter-
minals to ground and to said cathode, a
portion of said inductance remote from the
grounded terminal being variably coupled

1o a portion of the inductance adjacent the

grounded terminal, means for capacitatively
couphng said anode to a variable point in
the grounded portion -of said inductance,
an inductance connected between said con-
trol element and said cathode and coupled
to the portion of said antenna inductance
remote from the grounded te1m1nal whereby
oscillations ' are O'enemted in accordance
with the tuning “of said antenna circuit,
and means wherebv the generated oscilla-
tions are modulated in accordance with s1g—
nal waves.’

6., In an oscillator, a space culrent device
having an anode, a cathode and a control
e*ement ‘a variometer ‘having one of its
uermmals connected to an antenna and its
other terminal connected to ground and to
said cathode, an inductance coupled to the
movable portion of said variometer and hav-
ing connections for impressing oscillations
on said control member, means connecting
said anode to a variable point between the
terminals of said variometer, and a variable
capacity connected between said point and
one of the terminals of said variometer.

In witness whereof, T hereunto subscribe
my name this 25th day of June, A.-D,
1924.-

JOHN C. SCHELLEN_G.~
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