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_ The present 1nvent10n I'E].‘lt@S to: 1n1proved-;
r1rrenwements in receivers with thermionic

~ valves for wireless telegraphy and telephony.
More particularly it has reference to receiv-
; Ing.systems with changing frequency, and its

p11n01pel alm 1s to maintain the oseﬂletlons*

of each of the dlfferent freqnen(nes 111 the11

respective zone. |
In this manner, for mstenee, the hlgh fre-

iy QUency esellletlons coming from the wave
collector and those of the heterodyne, are
prevented from passing into the circuits of

intermediate frequency disposed subsequent
to the element changing the frequency. Fur-

3;; thermore, 1n case a modulation device of
musical frequency is provided for the tele-
- graphic reception transmitted on pure con-

tinuous waves, the invention furnishes-a cir-
cuit arrangement which prevents the low fre-

25 quency of the modulation to reeet onthe hlgh
frequency heterodyne.

The results.aimed at ere prlnelpally aecom—-'

| _. plished by means of the combination of a sym-
metricinstallation with double-grid tubes and

- 25 the neutralizing connections of the capacita-
~ tive effects for the frequency changing de-

vice and, for the modulating device with
musical frequency, by means of an amplhty-

ing arrangement with symmetric resonance
30 and neutralized between the high frequency

~heterodyne and the frequency. changlng de-
vice, the low frequency modulation being ap-

plied to the resonant circuit of this auxiliary

amplifier. This arrangement has the further
> advantage to insure the filtering of the har-
monics of the heterodyne and its use in this

e
i |

capacity is justified even disregarding the in-

_ troduction of a low frequency modulation.

10 ‘The novel features which we believe to be

matically several circuit organizations where-
by our invention may be carried into efiect.

5 The invention will be better nnderstood'_

and the connectlons of the frequency chenger
set, |

fier of intermediate frequency which is suit-

Finally, between the grid Gel on the one
‘hand and the plate P2 and between the grld

‘(Ge2 and the plate P1 are disposed the con-
“densers N1.and N2 for the neutralization of

characteristic of our invention are set forth
~ in particularity in the appended claims, the
 invention itself, however, as to both 1ts or-

ganization and method of operation will best
- be understood by reference to the following
description taken in connection with the
drawing in which we have indicated diagram-

W1th thﬂ aid of the attached drewmcr and the_i_ o
specification relating ther eto, Whereln, _
‘Kig. 1 represents the. circuit. arrengement |

' BB
Flﬁ' 9 shows the eumhery amphfymg de—
vice, “the coupling of the high frequency

- heterodyne and the heterodyne with musical

frequency W1th the frequeney chenglng de-— o
vice.
_ .crecordlng to Flg 1 efreqneney chenger set

‘is formed by the symmetric connection oftwo. o
-denble-grld tubes L1 and 1.2.

‘quency oscillations of the signals influence the

The hlﬂ'h fre-

external grids Gel-and Ge2 of these tubes by 65 .
means, for instance, of the resonant coupling.

‘cireuit S. The interior ; grids:Gél and Gi2are

interconnected ‘and -connected to-a coupling
clllewce T w1th the lngh frequency heterodyne
At M are shown various connectlons mth
points of the same potential (metallic mass or

body of the apparatus, for instance), the

cathodes F1 and F2 :are interconnected and
connected to the common point M; .for the 78
sake of 51mp1101ty the heating source of these.
cathodes is not shown. The pletes P1and P2

- are interconnected by means.of the inductance
coil A, whose cénter point is cennected tothe _
source of plate B Whose other pole is. con-- 30_3 o

nected to the mass M. - ST
The inductance A eomprlses Wlth the eon-i-

| denser C, shunted with it, the resonant cou-

phing cu‘cnlt with the consecutlve emph.._, s

ably of symmetrical arrangement, and of

‘which are shown the input tubes I1 and T2. -
 The condenser C is provided with a center-

armature connected to common - point M.,

the internal grid- plate capacity effects.of the gg:
tubes L1 and L2 respectively. It is possi-
ble in this circuit arrangement to anter- .
ehenge the roles of the electredes of the in-

~ terior orid, exterior grid end plate accord=

1ng to the conetructlen of the deuble grld 200

90, - -
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10

-tubes“used Witheut'etceeding-" the scepe of
the invention. .
According to Kig. 2, a coupling device :EOJ_

the purpose of tra,nsmlttmﬂ the action of the ¢

- s high frequency heterodyne to the frequency
- changer set is developed in- the following
manner.

changing device is interposed an amplifier
~ consisting of thermionie tubes, for instance

the triodes K1 and K2 arranged symmnetri-

‘cally. For the sake of smlphcl‘ty, this am-

15
rangement
The grids of the trlodes Kl ::md K2 are en-

20 venient ceuphng means, for instance, the

inductive coupling as shewn which cempmses _
a coll D whose center pomt 1s connected to

the heating circuit by means of a body tap M
 for instance. The plates of the tubes K1
and K2 are connected to an oscillating cir-
cuit E, which, in turn, is coupled to the in-

| 5.

- cemmcr circuit of the frequeney changer de-

vice (for instance grids (el and G2 of Fig.

1) by any convenient coupling means, for
mstance a coil J 1n mduetwe relatlen Wlthp

30:
~ the inductance of circuit E.

On the other hand, the center pemt of this
la,tter inductance coil connects to the plate

battery by means of the secondary of a trans--

- 85! former O whose primary is energized by the
“heterodyne with musical or: low fr equency.

- Without going beyond the idea of the inven-

tion other coupling means may beside be
thought out for the purpose of introducing

46" the actlen of the musical heterodyne upon
this cennectlon between E and the pla’re bet—-

tery.

“that the 1nvention 1s subject to numerous
embodying variations according, for instance,

~ 502to the different equivalent connecting meth-

ods which may be employed between the es-
sential elements. The pr111c1p1e Arrange-

ments which it eomprlses (for instance tho ose

- of Figs. 1 and 2) may be employed singly or
55 in ‘combination between themselves or com-
“bined one with the other or one with the other
- with receiving elements or mdependent cir-

cu1ts

 several successive frequency reductions.

~the application of the described arrange-
65 ments to the receptlon of short waves or “of

Between the oecﬂhtme circuit I—J_ |
~ of the high frequency heterodyne and the
connection to the grids G¢ of the frequency

‘plifier is shown as comprising only one stage,
although several stages in cascade could be__
. employed 1n accordence Wlth the same ar-

erfrlzed through the circuit I by any con-

Finally, condensers N’l and N’Q for com-
_- pensatmﬂ' the internal capacities of the tubes

452 K1 and K2 are disposed between the plates of
~each of these tubes respectively and the ex-
tremities of the coil D. . It is well understood

The same a,rra,ngements m:&w be used in
60. thelr entirety or in part several times in suc-
~ cession, for mstance in the apparatus with
Fi1-
nally, the invention provides. in particular

1,007,624

very high frequency fer which they are par-
‘tleulaﬂy suitable and to the construction

tion purposes due to the reliability inherent
in them, especially by reason of the possibil-

1ty of 1 1nereasmo* the number of stages of the

a,mphﬁexe with ’Wthh they are associated.
~ What we claim 1s: -

- 1. In a receiver of e]_eetrlc swnels, a fle-{
er comprising at
least one pair of deuble orid tubes connect-
ed 1n p ugh- pull, an energy collecting circuit
~assoclatea with a grid of each of these tubes,
o local source of a frequency different from

quency-changing amplif

that of the input energy, associated with ¢
another grid of each of said tubes, a resonant
circuit comprieing an inductance and a ca-
plates. of. the

said double grid tubes and having their mid- -

points eenneet d to ground, and. amphﬁca,-ﬁﬂ'%5' .

tion means comprising at least a pair of tubes

pacity disposed between the

connected in push-pull and fed by the po-

tential between two symmetrle pemts of the.

rescnant circuit. |
- 9. In a receiver for electric &gnale a fre-
gency. changing amplifier comprising - at

of apparatus for commercial communica-

75

30”

least a.pair of double crrld tubes connected 1in

push- pull an energy—collectmfr circuit. as-
sociated with a gorid of each of these tubes,

a local source of different frequency from
that of the input energy, associated with a
connection between ground and the mldpomt

said tubes, a resonant circuit comprising an

inductance and a capacity disposed between
bhe plates of the said double grid tubes and:
having their midpoints connected to ground,

‘of a connection between the other grids of the

Ui.} 7

and 2 mpLﬁeatmn means comprising at least

‘a pair of tubes connected in push-pull and

fed by the potential between two symmetric
porﬂfs of the said resonant circuit. o

3. In a receiver for electric elﬂnals? a fre-

quency. changing amplifier comprising at
least a pair of double orid tubes connected

in push-pull, an energy collecting circuit
associated with a grid of each of these tubes,
a, connection comprising a condenser between
the said grid and the plate of the opposite.

110

tube Q- lecal source of a frequency different. |

from that of the input energy, associated with
another orid of each of the said tubes, a reso-

“nant 011'01111: comprising an inductance and
o -capacity disposed between the p

lates of.

the said double grid tubes and having their o

-mldpomte conneeted to oround, and amplifi-

cation means comprising at least a pair of
tubes connected in push-pull and fed by the.

potential between two symmetrlcal pomte of

the said resona,nt circuilt.

quency changing amplifi

4. In a receiver for electric ewnele a fre-
er eomprlsmff ‘at

124

Lot
SR %

least a pair ef double orid tubes connected
in push-pull, an energy coUeetme‘ circuit as-*

sociated with a grid of eech o1 theee tubes, a
connection eempmsmg

condeneer between'

120
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the said grid'and_ the plate. of the opposite
tube, a local source of a frequency different
from that of the input energy, associated with

a connection between ground and the mid-
point of a connection between the other grids

- of the said tubes, a resonant circuit compris-

10

15

20

ing an inductance and a capacity disposed
between the plates of the said double grid

tubes and having their midpoints connected

with ground, and amplification means com-

prising at least a pair of tubes connected in
push-pull and fed by the potential between
two symmetric points of the said resonant 2] Loubie g JEs-COIHIC _ e
| - pull; an energy coliecting. circuit associated
with a grid of each. of these tubes, ‘a Jlocal

circuit. - L -

5. In a receiver for electric signals, a fre-
quency changing amplifier comprising at
least a pair of double grid tubes connected in

push-pull, an energy collecting circuit asso-

ciated with a grid of each of these tubes, a
local source of a frequency different from

- that of the input energy, associated with an-

25

- connected with ground, means connected to

- 30

other grid of each of the said tubes, a resonant
- circuit comprising an inductance and a capac-

ity disposed between the plates of the said
double grid tubes, and having their midpoints

the mid-point of said inductance for apply-

ing potential to said plates, and amplifica-
“tion means comprising at least one pair of
tubes connected in push-pull and fed by the
ymmetric points of

potential between two s

the said resonant circuit.

- 6. In a receiver for electric signals, a fre-

35
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5 quency changing amplifie _ ing
a pair of double grid tubes connected in push-
pull, an energy collecting circuit associated
~with a grid of each of the said tubes, a local
source of a frequency different from that of

quency changing amplifier comprising at
least a pair of double grid tubes connected in
push-pull, an energy collecting circuit asso-

clated with a grid of each of these tubes, a
local source of a frequency different from that
of the input energy, associated with a con-
nection between ground and the midpoint of

sald tubes, an amplifier comprising at least a

_pair of symmetric tubes disposed between the

local source and the first mentioned connec-
tion, a resonant circuit comprising an induc-
tance and a capacity disposed between the

plates of the said double grid tubes and hav- ‘ment grounded, and having the plates inter. )

connected across a resonant circuit associated

ing their midpoints connected with ground,

and amplification means comprising at least
a pair of tubes connected in push-pull and
fed by the potential between two symmetric -

points of the said resonant circuit. -
7. In a receiver for electric signals, a fre-
ler comprising at least

the input energy, associated with a connec-

tion between ground and the midpoint of a.

connection established between the other

grids of the said tubes, an amplifier compris-
ing at least a pair of symmetric tubes inter-
posed between the local source and the con-

- points of the said resonant circuit.. = .-
- 8. In a receiver for electric signals, a fre-
quency changing amplifier comprising at least

nection first mentioned, and having the mid-

points: of the arrangement connected with

-ground, a resonant circuit-comprising an -in- 2
~ductance and a capacity disposed between the
plates of the said double ‘grid tubes and hav- *
- 1ng their midpoints connected to ground and.

‘amplification means comprising at least a

pair of tubes connected in push-pull and fed

by the potential between two symmetric

S s

a pair of double grid tubes connected in push-

source of a frequency different from that of

80.

the mput energy, associated with a connec-

tion between ground and-the midpoint of a

connection - established . between the other

grids of the said tubes,an amplifier compris-

ing at least a pair of symmetric tubes inter-

posed between the local source and the first
mentioned connection, having the midpoints

of the arrangement grounded, and having the

‘plates inter-connected across a resonant cir-
cuit associated with the said connection, a

resonant circuit comprising an inductance

midpoints connected to ground, and amplifier

and a capacity disposed between the plates of
the S.‘;'le d_()ﬂble glld _tubes.and.having their_: 9%‘. .

means comprising at least a pair of tubes con-

nected in push-pull and fed by the potential

resonant circuit. -

- between two symmetric-points- of the said :

9. In a receiver for electric signals, a fre- 1°¢

quency changing amplifier comprising at

push-pull, an energy collecting circuit asso-

ciated with a grid of each of these tubes, a = -
local source of a frequency different from 195
a connection between the other grids of the .that of the input energy, associated with a
R ~connection between ground and the midpoint
of a connection between the other grids of the
sald tubes, an amplifier comprising at least a .

~pair of symmetric tubes interposed between

the local source and the first mentioned con-

~least a pair of double grid tubes connected in

ile

nection, having the midpoints of the arrange-

with the gaid connection, connections com-

115
prising condensers between the opposite
plates and grids of the tubes of the said
- amplifier, a resonant circuit comprising an in- .~ -
~ductance and a capacity disposed between = -
the plates of the said double grid tubes and 120
having their midpoints grounded, and ampli-
fier means comprising at least a pair of tubes

connected in push-pull, and fed by the po-

tential between two symmetric points of the
said resonant circuit. - EE

10. In a receiver for electric signals, a fre-

quency changing amplifier comprising at least
a pair of double grid tubes connected in push-
pull, an energy collecting circuit associated

3 4-

with a grid of each of these tubes, a local

125
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~source of a ffeqﬁency}diﬁei‘ent from that of

-

10

15.

o

the input energy, associated with a connec-

tion between ground and the midpoint of a

connection between the other grids of the
said tubes, an amplifier comprising at least a
palr of symmetric tubes interposed between

“the local source and the first mentioned con-

nection, having the midpoints of the arrange-

ment grounded, and having the plates inter- o

connected across a resonant circuit associated

“with the said connection, a second local source

of audible frequency associated with a con-

‘nection between the plate supply source and

the midpoint of the said circuit between the
plates, a resonant circuit comprising an in- -

ductance and a capacity disposed between the
plates of the said double grid tubes and hav-

ing their midpoints grounded, and amplify- -

ing means comprising at least a pair of tubes

connected in push-pull and fed with the po-

 tential between two symmetric points of the
- said resonant circuit. ? -
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