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21. Clauns '

ceiver, of the type eda,pted to: receive radio s1g-
‘nalsin a plurallty of dlffermg frequency bands or
receiving ranges.-

relatively wide overall frequency coverage it is at
present preferred to adjust the receiving circuits

and oscllle,tor by shifting coil- connectrons with a
common tunlng capacitor and it is to this type of

‘receiver that the 1nventlon ‘more partlculerly
relates | : -
- "TThe- 1nventlon furthermore is concerned with

the problem of providing effective coupling be-
tween ‘an oscillator and a mixer or frequency

changer tube, usually called the first detector,
and the provision of an oscillator having improved

- stability-in operation throughout the: full renge |

- of ndJustment of the receiver.:
- It is a primary obJect of the 1nvent1on to: pro-

- vide-an improved: frequency changer system em-~
- bodying a-first- detector and-an oscillator whereby
. the frequency range of operation of the system

- may be adjusted through a plurality of individual,
d1ffer1ng ranges providing relatively- wide cover-

age and 1mproved frequency sta.blhty n the'

osclllotor

It is elso -an obJect of- the 1nventlon to prowde-
“an oscillator having uniform- output

given wide frequency range together with an im-
proved coupling arrangement between the oscil-

. lator and the first detector which does not ap-

cs.
oy

- pling arrangement therefor whereby the fre-

| changer device in connectlon therewith so inter-

o Y
| c,n-., |

preclably change the loading of the oscillator and
- the- umformlty of signal output from the de-
tector with change in frequency ronge | of
operotlon S -
It is a further obJect of the present invention
to prowde an improved frequency band or tuning
range changing system for an oscillator for a
superheterodyne receiver and an improved cou-

quency changer system in which it is included
- provides a 31gnal output of substantla,lly u.mform
amphtude | .
Stated more fully, it is an obJect of the inven-
t1on to prov1de an improved, multi-range, tunable,
- oscillator system embodying an electric discharge
~oscillator device and an- improved: frequency

- connected: and jointly- controlled in the various
~wave bands that uniform arnphtude of osclllatlon

high stability and decreased reaction between the
‘elements of the frequency changer device may be

obtained together with a- unlform deteotor sagna,l
output at all- frequency bands S

Such receivers are in extensive
-commercial use at present. In order to provide

| energy such as-an antenna 9,
~is in turn coupled through a - coil system repre- -

over a

(Cl, 250—20)

’I‘he present 1nvent10n relates to a frequency_-. |
changer system for a mlﬂtlple range radio re-

In accordance with the invention, the oscillator,
embodylng an- electric discharge oscillator device,
is caused to be connected for differing modes of

opération in a Hartley type of circuit generally

and modifications thereof, depending upon the

- wave: band’ or- frequency range. to be covered.

Coupling with a mixer tube of improved electrode

arrangement is ‘provided between cathode a,ndi

ground of 'the oscillator.
The invention will, however, be better under-

‘stood: from the: following descrlptmn when taken
in- connectlon with the accompanying drawings
and its. scope Wlll be pomted out 1n the appcnded'

cla,nns -
In. the dl&WlngS
F‘lg -1 is a schematic circuit diagram of a por-

tion of the signal input circuits of a superhetero-

dyne receiver, including a frequency changer sys-
tem embodying: the invention; and:
Figs: 2, 3 and 4 are simplified schematic circuit

| dragrams of the oscillator portion of the circuit

of Pig. 1, showing connections for three differing

modes of opera,tmn as promded by the circuit of
F1g 1, -

Referrmg to Fig. 1 a ra.dlo frequency amplifier

including an: electric discharge device b, is coupled

through an-adjustable coil system; of wh1ch one

coil or transformer 7T is shown; to a source of signal
The amplifier 5

sented by ‘a- transformer 11, with a first detector,
frequency changer or mixer tube-13, of the elec-
tric- discharge type. An electric discharge oscil-
lator device is indicated at 15 and forms part of
an - oscillator system, hereinafter described, for
supplymg ‘oscillations to the mixer tube 13. The
latteris - coupled: to output leads IT through a first
1ntermedate frequency coupling transformer 189.

‘The ¢oil system for-the high frequency amplifier

5 and first détector 1§ may be of any suitable type,

controlleble by suitable tap switches 214, 23, 25 and

27, connected for: single control or gang opera-

tlon by suitablée means as indicated by the dotted
connection 31 with a control knob 29. The
switches '23:and 27 represent; means for shifting
the grid connectlons of the tubes: 5-and 13 while
the sw1tches 21 and 25 represent similar means

for shlftmg the antenna and the plate connec-

tions for tube 9 mmulta,neously with the switches
23'and 21, to the differing sets of coils in circuit

~ with'the tubes'5-and 13, to provide a multirange
-tumng system for: the radio frequency amplifier

and:-first - detector. The system - is; however,

- adapted to provide a wide Irequency range of

operatlon_ In the present example the switches
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are arranged to cover five differing wave bands

which are arbitrarily designated as the X, A, B,
C and D bands, the connections for the C and D

- bands only being shown to illustrate the particu-

lar connections provided in the present preferred
system, In the circuit diagram, the coils are
shifted in conjunction with suitable variable
tuning capacitors 33 and 35 for the radio fre-

- quency or high freguency amplifier and the first
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detector or mixer tube respectively and these are
in turn interconnected for gang operation by
sultable means as indicated by the dotted con-
nection 31.

For a further understanding of the wide fre-
quency range covered by the system shown, the

following frequency ranges may be assumed for
the various bands.

X Band, 150-410 kiloeyeles______
A Band, 540--1720 IEIIGCFCIES

B Band 1720-6250 kilocycles
C Band, 5600-18000 kilocycles
D Band 18000-650600 klloeycles_..._ hlgh frequency range

It will be noted that the tuning range may bhe

low frequency range

medium frequency range

~divided into three main ranges, namely, low fre-

quency, medlum frequency and hlgh frequency
ranges.

- In the present example in the hlgh frequency
or DD range, the first tube or radio frequency am-
plifier 5 is removed from the circuit, and signals
irom the antenna are directed from the contact
B of the switch 21 through a lead 39 to the circuit

- wiring associated with the contact D of the grid

switch 2T for the detector mixer tube (3. The
wiring comprises a connection lead 41 beween the
ground 43 and a tap 49, a second connection lead
47 between the tap 45 and the contact D of the
switch 27T and a third circuit lead or wire 49
from the switch arm 27T through to a point of
connection 8f with the tuning capacitor 35 for
the grid or input circuit of the first detector 13.

In the D band or high frequency range, the
inductance of the wiring alone is utilized in con-

- Junction with the tuning capacitor to provide an

45
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auto transformer for coupling the antenna di-
rectly to the grid of the first detector {3, the pri-
mary of the auto transformer comprising the
wire 41 and the secondary comprising the wire
41 and the wires 47 and 49 which, in the physical
arrangement of a receiver, are connection leads
of sufficient size to be rigid and cut to the proper
length to provide the desired inductance to tune
through the indicated range with the common
tuning capacitor 39, in the high frequency band.

For the C band, which is within the medium
frequency range, the coils or transformer T and
i are utilized to couple the antenna with the
radio frequency amplifier 5, and the latter with
the detector 13 through the switching contacts C
of the switches 21, 23, 25 and 27, the inductance
of the transformers being such that the same
tuning capacitors 33 and 35 may be utilized to
tune through the C range as above indicated.

‘The remaining bands B, A and X are similarly

arranged and for the purpose of simplifying the
drawings the inductances therefor have been
eliminated since such switching connections gre
known and understood.

It should be pointed out, however, that for
the remaining bands such as the X band, in con-
nection with the first detector (3, the bias con-
nections are changed by operation of the switch
27. The bias connections will further be under-
stood from & consideration of the tube elements.

In the radio frequency amplifier 5, the control
grid 8i is connected through an input lead 53
with the switch 23, then through the coil system.

5 149,231

to a, common lead 55 in which is provided a filter
comprising a series resistor 57 and bypass capac-
itor 38. Through the filter, the lead 55 is con-
hected with a lead 61 providing a suitable source
of automatic voluume control potential as indi-
cated. The connections for the various bands for
the lead 85 are indicated in connection therewith.

The radio frequency amplifier 5 is provided
with a self-bias resistor 63 to establish an initial
bias in addition to the automatic volume c&ntrol
potentials received through the lead 1.

The first detector or mixer tube 13 is of the

multiple grid type, termed a pentagrid-mixer-

amplifier and may be of the type now to be
known commercially as RCA-6L7, This is a new
commercial type of tube having a grounded
metal envelope §5. It is provided with an equi-
potential cathode 67, a control grid €9 and an
output anode 7f. In addition, it is provided with
a suppressor grid 13 connected with the cathode,
and three additional grids 15, TT and 78, the latter
two being screens on either side of the grid 15
and interconnected, whereby the latter grid is

shielded from the control grid 69 and the output
~anode Tl by the grid T1—1718 as Well as by the

stippressor grid 13.

The grids 7T and 78 provide a screen structure
which may be termed a screen grid or screen for
the second control grid 75. Radio frequency

signals are applied to the first or inner control

grid 69 and oscillations at a frequency to mix
with the incoming signals are applied to the sec-

10

20

ond control grid 7% as will hereinafter be de-

scribed.

The grids 75 and 69 bemg in a common elec-
tronic stream between the cathode 67T and the
anode 1!, signals applied thereto are mixed to
provide a desired intermediate frequency signal
from the output ancde T{ and thence through the
intermediate frequency amplifier transformer (9.

The cathode §7 of the detector is provided with
a self-bias resistor 19 and the inductances for the

2
-t

40

D and C bands are connected to ground, the

ground for the C band being indicated at 81 and
for the D band at 43, whereby the signal control
grid 69 is self-biased for the said bands. For the
remaining X, A and B bands, additional auto-
matic volume control bias is obtained from the
supply lead 6! through a filter comprising a se-
ries resistor 81 and bypass capacitor 89. The
bias supply is taken through taps 85 as shown
for the X band which is shown complete with the
coil 83. With this arrangement, the first detec-
tor is provided with automatic volume control in
certain of the lower medium frequency and low
frequency ranges. It has been found that this
arrangement tends to provide a more uniform
output from the detector as is desirable, and pre-
vents varying lecad conditions from affecting the
oscillator on the higher frequency bands.

It will be noted that the radio frequency ampli-

fier § is provided with an additional series resistor

91 in the cathode lead 93 and that this is con-

trolled by a tap switch 9% having contacts corre-
sponding to the contacts of the switches previ-
ously described. The contacts B, C and D are
connected to ground as indicated at 97, while the
contacts X and A are open circuited, thereby pro-

viding means for short-circuiting the aaditional

resistor 8f in the B, C and D bands oniy. It will
be seen that in the X and A bands the negative
bias on the radio frequency amplifier is thereby
increased by the amount of the potential drop in
the resistor 81. 'The sensitivity of the receiver for

the A and X bands is, therefore, simultaneously 75

4o
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: decreased with wave band change. The operating
- connection: for the switch 85 is indicated by the

dotted. line connection 99.

In connection with the radio frequency e,mph-.

ﬁer stage it should be noted that the contact I»

~ for the grid control switch 23 is connected through
“a lead 101 with the bias supply lead 5% whereby

10

the tube is under control of the bias supply sys-

tem although not in direct operation for the
transmission of signals. Likewise, the D contact

- forthe anode switch 25 is connected with the con-
tact C whereby:plate potential is maintained on

15

~the tube 5 for the D band. Anode supply for the
. tube b is prov1_ded through the supply lead 183

and in turn is connected, through a filter resistor
105 provided with a bypass- capec:mtor IOT to a

| :potentm,l supply lead 108.

In connection with the detector tube {3, the

:-cethode is connected to ground for radio fre-
quency: potentials through suitable bypass capac-

- itors {1l and 113 and the sereen grid 11 is like-
__Wlse greunded at radio frequencies through a by-

Pass cepa,mtor ii5.

It may be pointed out that the mixer or ﬁrst

detector-tube 13.is provided with a relatively hlgh

 plate impedance which is connected to the pri-

30

mary of- the. first intermediate frequency trans-
former {9 thus making it possible to obtain a

greater seleetlwty in that transformer than has
~ heretofore been nossible,-

Furthermore, because

- of the location of the grids-and relatively high de-~
~gree: of screening in the mixer tube {3, the reac-
35. tion between the mgnal and escllla,ter circuits has

been reduced, that is, the reaction between cir-

cuits connected with the grids 69 and T5. ThlS

is a material advantage in aligning the various

44).

P
St

clrcu_lts cennected with the escﬂla,tor and detec-

ter

15, as hereinafter described, and because

~ change. of amplitude or frequency because of

" in association with the control grid. together with

]|
&

60;

changes in load caused by tumng the circuit con-
‘nected to the grid 68.

The radio frequency ampllﬁer 5 may be of any

'smte,ble type, but is preferably of a type compris-
ing a metal grounded shield 119 containing an

eqmpetentml cathode (21, an output anode 123

g, suppressor grid 125, and a screen grid 121. It

“will be noted that like the screen grid and anode
of the detector {3, the screen grid 1271 is provided
with. a- series r951stor {28 and the anode 123 1s-

provided with the series resistor 105.
In connection with the automatic velum'e con.-

trol lead 61, the same automatic volume control

‘-petentlal is: apphed to all tubes and the control
- of-.galn is regulated: by the operatlon of the anode

and screen grid series resistors, which, in opera-

5. tion, tend to raise the electrode potentials as the
control grids are caused to become more negative

in response to increased signal strength. By
properly relating the resistance in the screen and

" anode circuits, the gain may be controlled without

70,
. matic: volume control circuit. This obviates the

resorting to a voltage divider resistor for the auto-

 necessity for applying differing automatic volume

~control potentials to the various controlled tubes

75

and simplifies. the automatlc velume control sys--
tem | | |

Both the screen grid and
- anode-leads are provided- with- smteble serles re-
_smtore {117 and (18 respectively.

- Because of the electronlc couplmg of the second

control grid 15 which is connected with the oscil-
lator
the grid 715 is well shielded, the d1rect coupling
s to the.oscillator circuit and the capacity coupling
‘therewith is relatively low. This results in less

the type known commercially as the RCA 6K,
triple-grid control amplifier. The oscillator {5 is
also preferably of the metal enclosed type com-
prising a grounded metal envelope 129, an equi-
potential cathode 131, a control grid 133, a screen
orid- 135, and suppressor grid 131. The main
anode is indicated at (39. This may be of the
type known commercially as RCA-6J7. The 0s-
cillator is of the grid leak and capacitor type,
the control grid 133 being connected through a

“grid capacitor 141 to the variable tuning capac-

itor 143 to the contact arm of a grid switch (45

and is also connected to ground 14T through a
- grid leak 149 and thus thI'OUgh the coil to the

cathode.,

The cathode of the osmllator is directly coupled
or connected to the second or outer control grid
15, of the detector 13, through a connection lead
151 and a grid or couplmg capacitor 153. A grid
leak connection 155 is provided between the grid

15 and the cathode 67. Both the oscillator grid

133 and the oscillation grid 15 are, therefore, grid
leak and capacitor coupled to their respective
sources of signal potential. The oscillation grid
15 receives oscillations from the cathode of the
oscillator. |

As a mixer tube or first detector, it has been
found that the electrode arrangement best adapt-
ed for a high frequency range of operation in a
broad frequency range, is with the inner grid &9
as the signal control grid while the second or
outer control grid is utilized as the oscillation
grid. As hereinbefore described, it is provided
preferably with a. erid leak and capacitor type of

‘bias supply. The inner or control grid is provided

with an automatic volume controlled or a ﬁxed
negative bias.

It has been found that this grid connection
prevents degenerative action in the mixer tube
as encountered heretofore in multigrid devices
when the outer grid is utilized as the signal grid.

With the present arrangement, having the out-
er grid connected to the source of oscillations and

to the cathode through a grid leak resisfor, while

the inner grid is utilized for the signal, the de-

eenerative effect is not present and the device

provides signal amplification instead. In this
connhection, therefore, the inner control grid will
be referred to as the signal grid and the otter
control grid as the oscillation or oscillator grid.

The control grid {33 of the oscillator is con-

- nected with the various wave band circuits con-

trollable by the switch 145 and a second switch

157 is provided to change the cathode connec-

tions with said circuits. The latter switch may

 be termed the cathode coil-selector switch while

the switech [45 is the grid coil-selector switch.

The grid coil-selector switch arm is connected
with the tuning capacitor 143 through a rigid wire
connection or lead indicated at 159. The switch
is provided with contacts corresponding in num-
ber to the number of wave bands to be covered,

in this case five bands, and the switch contacts

corresponding thereto are indicated at X, A, B,
C and D for the wave or frequency bands here-
inbefore indicated, and representing a plurality
of bands covering a wide frequency range ex-
tending into a relatively high frequency range.

The contact D of the grid coil selector switch
is connected to ground as indicated at {61

- through a rigid wire connection or lead com-
prising two sections, 163 and {65. An intermedi-

ate tap between the sections 163 and 165 as indi-

cated at 161 is connected through a lead 168:with

- The radio frequency amplifier tube may be of

10

15:

25

30

40-

45-

50

c
&t

60

T0

79




10

15

20

25

30.

35

40

45

50

oo

60

65

70

75

4
the contact D of the cathode selector switch
53T whereby, when the switch {57 is in the posi-

tion shown, the cathode of the oscillator is con-

nected to the tap 167.
The combined length of the lead wires 159 and

183 is such that, with the switch 145 in the po-

sition shown, sufficient inductance is included
therein to form a grid inductance for the oscil-
lator while the lead 165 to ground forms the
anode inductance of a Hartiey type oscillator, the
total mductance being tuned by the capacitor

143,

The oscﬂlator {5 utlhzes both the main anode
139 and the screen grid {135 as anode electrodes,
with the suppressor grid 137, between the two
anode electrodes, connected to ground as indi-

cated at IT1.

The oscillator suppressor grid may be tied to
the screen grid of the detector, bypassed to
ground, and both grids may then be series fed
from the positive +B supply source. This is of
advantage when automatic volume control is ap-
plied to the detector as the screen voltage regu-
lation is then such that the voltage change of
oscillator suppressor grid counteracts changes
in load- on the oscillator caused by variations
in the automatlc volume control voltage on the

detector.

In the present system, this connection may be
provided by connecting the oscillator suppressor
grid through a lead 168 with the detector screen
grid or grid structure. A switch 176 is provided
for breaking the suppressor grid connection with

ground (7! and making the connection for the

suppressor grid with the lead 168, whereby both
the detector screen structure and the oscillator
suppressor grid receive a positive potential
through the common series resistor 1117.

- In order to decouple the two electrodes, a filter
is provided in the lead 168, comprising a series
resistor 112 and bypass capacitor (74.

It has been found that variations in screen
grid current causing variation in the drop in the
resistor (17, provide potential changes in the
proper direction on the suppressor grid of the
ocscillator to maintain its plate or anode im-

pedance at the proper values to counteract the

load change of the detector tending to change
the oscillator output amplitude and freguency.

The anode circuit for the screen grid 135 is
completed to the ground 161 through a by-pass
capacitor 173 and a ground connection {75 from
the anode screen grid lead 177.
1719 is provided in the lead {717 between the screen
grid and the source of anode or screen grid po-
tential represented by the supply lead 81. This
resistor has a desirable regulating function on the
oscillator which will hereinafter be described.

The main anode 139 is connecied through an
output anode lead 183 to a feed back coil or wind-
ing 185, thence through a lead 187 to a second
feed back coil 189 and is connected to a source
of anode potential provided by the supply lead
169, through a series regulating and filter resistor
191 provided with a bypass capacitor 193. The
function of the resistor {81! in regulating the os-
cillator and in conjunction with the resistor 179
will hereinafter be described.

With this arrangement, the screen erid {35 as
an anode, is coupled in the oscillator circuit
through the inductance of the lead {65, with the
cathode connected to the tap 167, and grid con-
nected to the end terminal of the inductance
represented by the lead 189 and the lead (63 in
series through the switch 145. Additional cou-

A series resistor

2,149,231

pling is provided through the main anode 139 and
the feed back winding (8% which comprises a
few turns coiled adjacent to the grid switch 145

in inductive coupling relation to the wires 53
and 16D5. -

An anode circuit switch having a three ele-
- ment movable contact arm {95 is provided with

contacts corresponding tc the selected wave
bands X, A, B, C and D and, in addition, two
spaced contacts 197 and 199, the latter contacts
and the contact B being engaged by the three
element contact and connected to ground 26{, in
the position shown. In this position, through the

to ground through a bypass capacitor 203 on the
low potential side of the feedback winding 185.
The alternating current path from the main
anode to cathode therefore, includes not only

the feed back winding 185 but also the lead 185

or anode inductance, through the ground con-
nections 281 and {6l.

The contact C of the switeh (95 is cennected
through a bypass capacitor 205 to the lead 183
and thereby to the anode 139 for connecting the
anode directly to ground through the switch arm
when the switch arm is moved to the left as
viewed in the drawings to engage the contact C,

and because . of the triple arm, the contact C is

connected to ground for the positions B and A of
the switch 195. Since the contacts B, A and X
are blank in the position X, the ground 28§{ is
disconnected. Further use of the anode short-
circuiting switch 195 will hereinafter appear.
The inductances for the frequency bands C, B
and A are indicated at 2987, 209 and 211 and are
cach connected through series capacitors 227, 228
and 231, respectively, to corresponding contacts
C, B and A on the grid coil selector switch (&5
through suitable grid leads 233, 235 and 237.
The inductance for the X band as indicated st
239 is an inductance without tap having the grid
end connected to the contact X of the switch 145
to a lead 241 and having the opposite end con-
nected to ground 243 through a series adjustable
capacitor 245. Each of the inductances for the
X, A, B and C bands is provided with shunt ter-
minal capacitors indicated at 247 and the series

~capacitor 231 for the grid circuit of the A band

is also provided with a shunt trlmmer capacitor
indicated at 249.

With this arrangement it will be seen that
the cathode 131 of the oscillator and the oscilla-
tion grid T8 of the first detector or mixer tube
may be connected to differing tap points on the
various inductance elements for the various wave
bands to be covered, while the control grid con-
nection may be made to the grid ends of the in-

~ ductances for the bands C, B and A through se-

ries capacitors 227, 229 and 231, respectively.
The grid connection for the band Ix is made di-
rectly to the inductance 239. The inductance of
the lead 159 between the switch 145 and the tun-
ing capacitor {43 for the oscillator has a, negligi-
ble effect in the lower frequency bands, such in-
ductance having less than one percent of the in-
ductance in the B band coils,

For the C, B and A bands, the oscillator anode
connections for both the screen grid 135 and the
main anode {39 are completed through the
grounded ends of the inductances and the by-
bass capacitor 265, directly from the anode lead
183 and through the bypass capacitor i73 from
the screen grid lead 177, both anode electrodes

being thereby effectively coupled through the in~

ductances of the C, B and A band.

10

~contact 197, the main anode circuit is shunted
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In the X band feed baok for settmg up oscil-

-__latlons is derived from the feed back -coil 189,
_.-'-whlch in the higher frequency ‘bands is by~
- passed by the capacitors-205 and 203, but which

-for the X band is lnoluded in the alternatmg cur-

rent Ppath from the anode 139. In this case the

N __screen grid 135 is ineffective to set up oscillations.

| '-'_'-"termed_mte_ta,p 249 of the ,mductanoe 21§ for the .

10
contact D of the ancde 'short-circuiting switch

| This is for the purpose of short-mromtmg-

It will -be noted that the lead 225 from. the in-

band A is connected through a lead 249 with the
195.

- . to ground the anode portion of the inductance
211 for the bands C and D as well as the band

15

20

B since ‘this is the largest of the solenoid in-
- ductances and it has been found that the same
- tends to break up mto portlons which resonate
~at certain of - the “higher
| through on the C and D bands unless the same is
S0 short-circuited. |
- The grid ends of the mducta,noes for the X A,

‘frequencies tuned

.-'B and C bands are also short-circuited to ground

thereby to render ‘the iinductances ineffective to
. ‘resonate at frequencies in the next adjacent
28

251 having contacts D, C, B, A, X and two addi-

lower ‘bands. by a grid short-circuiting switch

| tional contacts 253 adJaoent to the contact X in

_.'_:sequenoe of operation, which contacts with the

contact X are blank. The main movable. contact
251 comprises three fingers . for ‘engaging three
-_-'-.adJaoent contacts 51multaneously in a  similar

- manner to the switch 195. The contact D of

~the _,SW1toh 251
“through a lead 255 and similarly the contacts C
'35 and B.are connected through leads 257 and 259
- . with 'the leads 235 and 237, respectively, the ar-

~.rangement being such that in the position shown

is oo_n_nected to the lead 233

~for the D band, the mductanoeg for the bands

) 40y

'C,Band A are short-_olrculted to ground through
a lead 261 and-a-ground connection 263, whereby

- said inductances are ineffective to interfere with

the operation of the D band inductance provided .
by the ‘rigid wiring 159 -and 163—1{65.
switch 251 is moved in a clockwise direction as
45 viewed in the drawings, the short-circuit is pro-
. -gressively ‘removed from the C, B and ‘A band

‘As the

L inductances until the contact reaches the posi-

50

- -~ tion X with the extreme left hand contact arm
a8 viewed in the drawings, at the contact X, when
all short-circuiting of the mduotanoes 1s removed

~ for the X band operation.

"~ The grid and cathode coil" Seleotor smtch 145

ahd 151 together with the anode and grid coil
| ‘short- olroultmg switches 195 and 251 are prefer-
; -ably “interconnected for simultaneous operation
in ‘the relation shown and as mdmated by the

- _.dotted connections 267.

80

]} |

It will be noted that for the X band operatlon

| ~_-;the cathode switch 157 .is connected through the
_oontact X, thence uhrough the entire.coil of the

'lband A to gr ound, whereby the inductance of the
coil is moluded in the cathode circuit and across

. which coil a portion of the oscillator voltage will

appear and will thus be transferred to the oscil-

5 lation grld 12. In all of the othor bands the os-
~cillation grid 15 is connected ‘across the anode

~portion of ‘the oscillator coil or inductance and

-reoowes oscillator Voltage therefrom directly.

<Also, it will' be seen that for the C, B and A

"f-bonds bf, sones oap&mtﬂl’s 221,229 and 231 are
sncluded in circuit with the tuning capacitor 143

- -and in the high’ potentml side of the circuit. This

e

" ~ arrangement for the A, B and C bands has the
- effect of changing the grld excitation over the
:.fto.nmg range m such ) way as to maintain the

S

voltage developed between cathode and ground

- substantially constant. 'The total oscillator volt-

age developed is least at the low frequency ends
of the bands but the grid is effectively shifted

toward the cathode at the low frequency end

by virtue of the ratio between series and tuning
capacitors so that a larger percentage of fthe
osciliator voltage appears from cathode to ground.
- On the highest frequency range D, a low fre-

- quency winding 18% is provided in the plate cir-
cult -of the pentode oscillator 15 to obtain oscil-

lation over the low frequency end of the D band.
It will be noted that this winding is provided with
a shuns tuning capacitor 267. This is for the
purpose of tuning the winding 8% below the

tuning range of the B band, but adjacent there-

to. The winding and shunt capacitor 267 con-
stitute a tuned circuit in the main anode circuit

‘which is resonant to a frequency preferably be-

low the lowest frequency to which the oscillator
is tunable in-the D band. Therefore, at any fre-

quency within- the tuning range of the D band
this circuit will act capacitively and the value

of the capacitive reactance will increase with
decrease in frequency. The arrangement is such
that the circuit is, therefore, effective only in the

lower frequency portion- of the D band of the
- -gscillator.

~ This circuit is also used to regulate
the rate of change of frequency as the oscillator

is tuned over the D band, showing up this oscil-
- lator at the low frequency end, so that the oscil-
lator will track with the antenna circuit without
~the-necessity of including a series capacitor.,
‘order that the oscillator circuits may more readily

In

be understood the simplified circuits representa-

tive of the low frequency, medium frequency and
‘high frequency connections have been redrawn

without the switching, bypass and other elements,

in Figs. 2, 3 and 4, Fig. 2 showing the general
circuit arrangement for the medium frequency
or A, Band C bands, Fig. 3 showing the circuit
arrangement for the high frequency or D band,
-and Fig, 4 showing the circuit arrangement for
the low frequency or X band. The same refer-
~ence numerals have been used throughout in
referring to the corresponding circuits and ele-
ments thereof as in Fig. 1.

- Referring to Fig. 2, it will be seen that the

screen grid 135 and the main anode 138 of the
oscillator 15 are each bypassed to ground through
 bypass capacitors 205 and {73, respectively, there-
by being connected through the ground 213, to
the'anode end of the inductance 211 across which

is'connected the tuning capacitor 143. The cath-

‘ode ‘131 is connected to the intermediate tap 219
and to the lead 151 for the first detector oscil-
lation grid.
.'*through its grid leak and oapaoltor 149—141, to
- the grid end of the inductance 21, thereby pro-
viding a Hartley type ‘oscillator.

The confrol grid 133 is coupled

The suppressor
grid 137 provides an effective screen between the

-t_Wo anode electredes 135 and 139.

~This use of a pentode device as an oscillator

tias been found to be effective in providing im-

provod oscillator stability and uniform oscillator
output. Additional means for stabilizing the out-

- put comprises. the series resistors 179 and 19}
between the supply means, indicated at 269, and
the anode electrodes,
269 represents any suitable power supply means

The power supply means

for the receiving system, operated from a variable

source of power such as alternating current and
arranged to supply heating current to the ap-
-paratus __
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‘and an increased drop in potential.

 The two series resistors in the anode circuits
prevent the internal impedance of the oscillator

tube and, therefore, the frequency of the oscil- -

lator system from varying appreciably from a
predetermined adjustment. The voltage on the
two electrodes is maintained substantially con-
stant since the tendency to increase the B supply
voltage tends tc provide an increasing current

ther made more effective by the fact that the
heater current is derived from the same source
and simultaneously with an increase in B poten-

tial, the heater current is correspondingly in-
creased, thereby causing an increased plate cur-

rent and an increased drop in potentlal through
the resistors {79 and (91.

' By way of example, if the B voltage is 200 volts
and assuming the resistors {9{ and {79 to be so
“chosen as to provide a 40 volt drop, the anode

potentials will thus be 160 volts. If the B voltage
were to increase 10% to 220 volts, the plate and
screen current would be increased approximately

109 causing a 109% rise in voltage across the

25
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resistors to a total of 44 volts and the new anode
and screen potential would then be 176 volts.
However, because of the increased filament

| 'voltage of 10%, there will be an increase in plate
“and screen current of approximately 209,

is caused by the fact that the filament tempera-
ture is proportional to the square of the voltage

‘and the number of electrons emitted is approxi-
lament -
temperature which causes the number of elec-

e

mately proportional to the square of the

trons to increase at a very high rate with reSpect
to the increased voltage.

The increased plate and screen current will
cause the voltage drop across each of the resistors
119 and 181 to increase by approximately 299
or to a value of 53 volts. Subtracting 53 volis
from the 220 volts B supply will provide a poten-

tial of 167 volts at the two anodes which is only
‘slightly more than a 4% increase over that with

normal B supply voltage although the supply
voltage has increased 10%. |
The effect of the combination of these features

- is to cause the plate resistance of the oscillator

tube to remain substantially constant regardless
of the voltage impressed thereon and, therefore,
the oscﬂlatory system tends to maintain the same

frequency throughout very widely Va,rymg con-.
_clltmns of supply voltage. |
- It will be seen that both anodes, that is, the

Screen grid and the main anode are pr ovided mth

a return circuit to cathode through the anode
portion of the inductance 24! thereby providing
an oscillator of the Hartley type having two an-

ode electrodes separated by a grounded screen
electrode and with the cathode and output con-

. nection floating above ground.
60
-selected for illustration in Fig. 2 as representing

It will be noted that the A band inductance is

the other circuits of the medium frequency bands.

In this connection the series capacitor 231 be-
tween the inductance and the tuning capacitor is

shown. As has been pointed out hereinbefore,

this is also a compensating capacitor for causing
the output of the oscillator to be more uniform,
thereby to apply to the first detector substan-
tially the same output voltage for the high fre-
quency and low frequency ends of the band. It
will further be noted in Fig. 2 that the bypass
capacitor for the anode {39 is the capacitor 205,

~ this connection being provided by the switch {95

75

in the A, B and C bands as will be seen by refer-

ring to Fig. 1 thereby eliminating both feed back

This is fur-

This
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windings 185 and 189 from the alternating cur—
rent circuit.

Referring now to Flg 3 the connections for the
high frequency or D band are shown in connection
with the oscillator 5, the inductance of the rigid
bus wiring being shown in conventional manner
as inductances at 165 and at 159-163. It will be
seen from an inspection of Fig. 3, that the change
in connections effected therein includes removing
the series compensating condenser 23! (Fig. 2)
from the high side of the tuned circuit and add-
ing the ftuned feed back winding {85 which is
tuned adjacent to and below the ifrequency band
covered by the oscillator circuit in order to main-
tain the strength of the oscillations constant over
the entire tuning range of the oscillator. This is
done by boosting the low frequency end of the
range by added feed back provided by the coil [83.
It will also be noted that the bypass capacitor 203
is now effective in the main anode circuit caused
by operation of the switch 185 thereby bypassing
the feed back winding {89 shown in Fig. 1.
compensating resistors 191 and {79 are effective in
the anode electrode circuits to maintain the plate

as described in connection with Fig. 2.

Additional stability is obtained at the high fre-~
quency end of the D band by so proportioning
the value of grid, anode and tuning capacitors
and of the grid and anode inductances that the
oscillator is effectively stabilized as to variations
in voltages and load. The grid and anode ca-
pacitors may be made of equal value, and the
grid and plate inductances 163 and {85 are of
equal value without magnetic coupling between

- them. For low values of the tuning condenser
this provides an additional stabilizing feature

which is used to advantage over the higher fre-

quency portions of the D range.

The first detector receives energy from the os-
cillator across the inductance 168 or the anode
portion of the oscillator inductance as in the
medium frequency range of the circuit shown in
Fig. 2. This method of coupling the oscillator

cathode with the second control grid of the mixer 4

tube provides a rela,twely low Ioa,d on the oscil-
lator.
As in the precedmg figure, and in the medium

- frequency ranges, both oscillator anode electrodes

135 and 139 include the anode inductance por-
tion 165, the connections between the anode elec-

trodes and the cathode comprising the capaci-

tors 203 and 173 to ground, the ground {161 of the

- main tuning inductance, thence through the in-

ductance element 165 to the cathode 13{ from the
tap 167 on the main tuning inductance. Both
anode electrodes are thereby effective to maintain
oscillations which are reinforced in the low fre-

- quency end of the tuning range of the oscillator

by the feed back winding 185. |
It will be noted that the anode electrodes l35

| and 139 are shielded by the suppressor grid {237

which is connected to ground as in the medium
frequency range.

Referring now to Fig. 4, the connectlons for the
low frequency or X band ra,nge of onemtlon are
shown.

In this circuit the first detector is supplied with
oscillations from the inductance 211 of the A band
intreduced into the cathode circuit between the

‘cathode 131 and ground 212 and is shunted mere-
1y by the trimmer capacitor 247.
is tuned to a relatively high frequency above the
‘tuning range of the oscillator for this band and

Accordingly, it

10

15

20

The

impedance of the oscillator substantially constant 25

30

35

40

e

w5




- range (1.42) the output may be maintained con-
 stant without special means: other than prmnded
-by the coil introduced in the cathode circuit. =
~ Tt-will be noted that the inductance of the feed |
-back winding 185 of Fig. 1 has been omitted since

10
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'opere,tes as an inductance to prowde coupling-
.wrth the first detector through the lead 151.

The oscillations are set up wholly by feed back

;from the coil 189 and the main. inductance 239 1s
not tapped but is. utilized entirely in the grid cir-
cuit of the oscillator.

Since the oscillator is re-
quired to.-cover a relatively narrow  frequency

~ its inductance is negligible in this range and the

15

o -:.between the anode electrodes (35 and 139 as In
the -other frequency bands and the cempensatmg

 resistors 191 and 179 operate in the same manner.
20

430

e bypass. ce,pecltor for the mam anode’ I39 is 1nd1-
?ceted at 193.

The- sur)prer,sor gnd |31 is utlllzed as- Q. sereen

to stabilize the oscillator frequency w1th varia-
tions in- supply petentlal |

_ Inthe low frequency range 1t wﬂl be seen tha.t_

-fthe oscillator system is ehanged from the Hartley
- .circuit to the feed back -circuit with the screen
95 orig 138 effectwe to control the internal imped-
- ance-of the oscillator and the main anode 139 -uti-

-.lrzed for setting up oscillations by feed back.

“The -oscillator inductance- is -a single Wmdmg
without taps. The feed back arrangement shown
with its absence of tapsis therefore decidedly . ad-

~ yantageous in. eliminating  absorption circuits
 which rwould fall in a h1gher frequency -band.

35

~ Purthermore, the inductance in the cathode lead
. ~which is coupling means. for the detector provides
an- 1mpedance from which to. take: the detector
load mtheut tappmg into the tuned circuit.

The

jnductor 211 being in the cathode lead is in a,

)

circuit cemmen to the grid, screen, and plate.
_Therefore, whﬂe the screen grid. is not provided
with a, return circuit threugh the-main tuning in-

- ductance it is nevertheless. coupled with the con-

trol-grid end Wlth the mam anede through the
__.-mducter 2# l.

Referrlng egam te Flg 1 a,leng Wlth Flgs 2 to 4

~inclusive, it has been pointed out that the .oscil-
lator crrcult is- erre,nged to:cover a. relatwely wide

R frequency range of- operation in .a-series. of sepa-

- Qus tumng ranges.

rate bands, while providing improved frequency
stablhty e,nd uruf ermlty of .ouput: over:the vari-
~The oscillator eperates on

"_“;funde,mentel frequencres -which :are supplied. to

_the ﬁrst detector on-an- eumhery mixing - grld
whlch in this case is the second control -grid.

The OSCIIIELOT generates .sugna,ls -which, in . all

_bands are.above the frequeney of the meemmg |

- -signal by the ameunt of mtermedlete frequency
. '_whleh in-this case, is ehosen at 460 kilocycles. -

“As shown in the drewmgs ‘the cathode:of the

- oscillator is-above. ground potential for high fre-

quency oscillations while the anode .or plate is
~effectively at ground potential.
- .ment together with the plate -and screen series

ThlS arrange-

 resistors causes the circuit to be substantially

| fef the tuning ranges.
ferent bands. is such as to short-circuit. certain
~ _unused coils which would ebserb ener gy from the
ClI'C‘Illt in use. .
. The overall esclllater c1rcmt eemprlses :ﬁve

jndependent of power supply Verletlons 111 regard
to. stability and uniformity of output. |

Separate coils or transformers are used for each
-‘The sw1tch1ng of the dif-

~ separate transformers or coils, the D band trans-

-former or coil being provided by. the circuit
- wiring.. ‘Four selector switches are provided, the
-smteh 195 bemg the. anede 0011 Short-circuiting

spectively.
-orid -0of the oscillator and the main tuning ca- ;

capacitor 143.
rigid wiring to the proper frequencies.
- therefore, necessary that the length of the wire
and the Ieeat1en of the same be maintained in

| ".180-7220 megacycles.

4

switch, the switch 251 being the coil shert-elreult-

ing switch and the switches 145 and [57 being the

orid coil -and cathode coil selector swifches re-
The switch 145 serves to connect the

pacitor 143 to the proper coil for the range to
which the switch is adjusted. The switch 191

serves to connect the cathode and the first de-
tector to the appropriate part of the circuit belng
the plate or anode portion of the inductance for
a1l ‘bands except the X band when it introduces

an inductance in the cathode circuit for coupling
with the detector.
The switch 195 serves to bypass the induc-

tance |85 which is the D band feed back coil when
the A, B:or C ranges are used. However, as this

coil hes such low inductance it is not necessary

to bypass it when tne long wave length band X
is in use.
the plate portion of the A band coil when the
bands B, C or D are being used. The switch
95{ serves to detune the coils of the three bands
immediately below the one being used. This de-

The switch 195 also serves to ground

tuning is accomplished by connecting the series

condensers for the A, B and C bands across the
- coil, thus tuning it to a low frequency and avold-
ing any p0551b111ty of interference with the higher

frequency bends in use by the abserptmn of

encrgy.

In the case ef the A band coil, since it is d1V1ded

into.a large and small section by the tap there

is a tendency for the lower or plate section of the
coil to resonate in band C and D although the

whole coil is detuned. 'Therefore, the plate por-
tion is short-circuited also in addition as above
| cleserlhed through the switch 199.

“The coil for the D band comprises merely a
piece of rigid wire extending from the ground to

the switeh (45 and thence, when the switch 1s

thrown to the position D, through to the tuning
‘The capacitor tunes the piece of
It 1is,

p051t10n after adjustment.
-Because of the extremely hlgh frequency to

Whmh the oscillator responds it is necessary that
exceedingly short ground connections be used ab

certain points. For example, as shown in Fig. 1,
the heaters and the cathodes are preferably by-
passed directly to oround at the tube terminals

_except at the oscillator, the cathode of which is
1used for coupling purposes.
will be noted that the heater of the -oscillator
‘indicated at 215 is grounded for high frequency 5
currents, one leg directly and the other through
‘the bypass capacitor (T1.
frequency amplifier 5 and the detector i3 are
provided with heaters 213 each pr ovided with a

In this connection it

Likewise, the radio

direct ground .connection .as indicated at 281

adjacent to the tube terminals.

‘Likewise the shield or jmetal erwelepe of the
oscillator is directly connected to ground, a mini-

mum length of lead being used. 'These direct
connections are of importance in order to prevent .6:
‘spurious oscillations or responses. at the high fre-

quency end of D band, -as. the circuits within the

detector tubs, i. e. the elements thereot have nat-

ural periods cerrespendmg to Ifrequencies of

so excite the detector tube that responses denoted
by hiss output at intermediate frequency are ob-

'__talned In order to prevent these spurious re-
sponses, it is necessary to have the - ﬁlemente

The harmonics of the oscil-
1ator that fall in the range of 180-22C megacycles
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~ Irom the first detector thereby avolding an ex-
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shields and cathodes of the first detector and
oscillator tubes grounded by paths which have s

~minimum of impedance at 200 megacycles. In

some cases It may be desirable to include a trap
In the oscillator coupling lead tuned in the
neighborhood of 200 megacycles to prevent the
oscillator harmonics from reaching the detector.
Such a circuit is shown at 15?2 and may consist
of a 9 micro-microfarad capacitor {58 connected
across several inches of the lead !5 providing
an inductor 156 between the oscillator cathode
and the detector coupling condenser (53 |

This trap may also be inserted at 58 in the

detector cathode lead to provide degeneration at
200 megacycles. _-
From the foregoing description it will be seen

that an oscillator, first detector or frequency

changer system is provided wherein |
(@) Minimum reaction is obtained between the

oscillator and the radio frequency or signal input
circuits and minimum loading of the oscillator.
(D) A relatively high signal output Is obtained

cessively high noise ratio with respect to signal.
(¢) A high degree of oscillator stability is

- obtained, thereby preventing variation in the Sig-

nal output of the receiver when it has once be-

come tuned to a required signal. |
(d) The oscillator is arranged to oscillate uni-
formly throughout all of the wave bands in a

wide range coverage. In the present example,
this includes a range of 17.8 to 7 3 megacycles for
the D band alone. -

(e) The oscillator output voltage delivered-~ to

the first detector or mixer tube Is uniform

throughout the various wave bands covered there~

by improving the efficiency of conversion in the
first detector or mixer tube.
ume control is simplified, since the screen grid
and anode circuits are controlled by suifable se-
ries compensating resistors regulating the gain
of the system in response to strong signals of
high amplitude. | | _
While the combination has been shown and de-
scribed in connection with a 5 band superhetero-

- dyne receiving system, it should be understood

.. ;
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that it may be applied to similar systems having
fewer or a greater number of wave bands for wide

- frequency range coverage, |

1 claim as my invention:
1. In a superheterodvne receiver, the combing-

tion of an electric discharge device having a cath-
ode, an anode, an inner control grid and an outer

control grid between said cathode and anode,

means for applying signals to the inner control

grid, an electric discharge oscillator device hav-
ing a cathode and an anode, means providing a,

tuning inductor having a terminal connected to

sald last named cathode and being connected at
another terminal with the anode of the oscillg-
tor, and means providing a coupling connection
only between the cathode terminal of said induc-
tor and the outer control grid for applying oscil-
lations thereto. -

2. In a frequency changer system for high fre-
quency signals and locally generated oscillations,
the combination of an electric discharge mixer
device having an inner negative control grid, an
outer control grid, a plurality of tunable signal
circuits, means for selectively connecting each of

sald tunable signal circuits to said. first named
control grid, a pentode electric discharge oscil-

lator device, a plurality of tunable oscillator cir-
cuits, means conjointly operable with said first
named connecting means for selectively connect-

The automatic vol-
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ing each of said tunable oscillator circuits with
sald oscillator device, inductance means in at

least one of said last named tunable oscillator cir-

cuits having a cathode connection for the oscil-
lator intermediate its ends, and means providing

a connection between the oscillator cathode and
the outer control grid of the mixer_device. |
3. In a frequency changer system for high fre-

quency signals and locally generated oscillations,

the combination of an electric discharge mixer

device having an inner negative control grid, an
outer control grid, meang for selectively connect-
ing a plurality of tunable signal circuits to said
first named control grid, a pentode electric dis-
charge oscillator device, having a cathode, an
outer anode, a screen grid, a suppressor grid and
a control grid adjacent to the cathode, means si-
multaneously operable with said first named se-
lectively connecting means for connecting a plu-
rality of tunable oscillator circuits with sald os-
cillator device, means in at least one of said last
named tunable circuits providing an inductance
between the cathode and both the anode and the
screen grid in common, means providing a grid
leak and capacitor coupling between the cathode
of the oscillator and the second named control
grid of the mixer device, and means for simul-
taneously tuning said
cuits. |

4. In a frequency changer system for high fre-

quency signals and locally generated oscillations,

‘The combination of an electric discharge mixer de-

vice having an inner negative control grid and an
outer control grid, means for connecting each of

‘a plurality of tunable signal circuits selectively to
said first named control grid, an electric discharge

10
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signal and oscillator cir-
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oscillator device having a cathode, an anode, a

screen grid, a suppressor grid, and a control grid
adjacent to the cathode, means simultaneously

operable with said first named connecting megns <

for connecting a plurality of tunable circuits with
the oscillator control grid, means in at least one
of said last named tunable circuits providing an

inductive winding in circuit with the oscillator

- between the cathode and both the anode and the 4

screen grid in common, said ~winding being
grounded at one end, means providing a coupling
connection between the cathode of the oscilla-

- tor and the outer control grid of the mixer device,

means for simultaneously tunin_g sald sighal and
oscillator circuits, a regulating resistor in series

|
i’

each with the screen and anode of the oscillator,

means providing g high frequency bypass connec-
tion to ground for said screen grid and outer

anode, and means for supplying operating cur-~

rent to the cathode and to the ancde and screen
grid of the oscillator from a common source.

9. In a frequency changer system for high fre-
quency signals and locally generated oscillations,
the combination of an electric discharge mixer
device having an inner negative control grid and
an ouver control grid, a screen structure for said
second control grid, a suppressor grid adjacent to
the anode and connected with the cathode, said
device having 2 relatively high output Impedance,
means for selectively connecting a plurality of

trol grid, an electric discharge oscillator device
having a cathode, an anode, g screen grid, a sup-
bréssor grid, and a control grid adjacent to the

- cathode, means simultaneously operable with said

lirst named connecting means for selectively con-
necting a plurality of tunable circuits with the
oscillator control grid, means in at least one of
sald last named tunable circuits providing an in-

T
L |
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tunable signal circuits to said first named con-
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| ductive winding between the cathode and both the

) anede and the screen grid in common, said wind-

10

20 tor, _
6. In a superheteredyne receiver, means in-

_cludmg a plurality of tapped inductance ele-

20

30

said. inductor is tunable, |
havmg a .cathode, an anode, and a screen grid,

'mg helng grounded at one end, means provzdlng a

gnd Ieak and condenser eouphng between. the

cathode of the oscillater and the outer: centrel
grid of the mixer device, means for s:mmultaneeus-

Iy tuning said signal and oscillator circuits, a reg-
ulating resistor in series each with the screen and
anode of the osellldter means prewdlng a high
frequency bypass connection to ground for said
screen grid and outer anode, means for supplying
operatlng -current to the cathode and to the
anode: and screen grid of the. oscillator from 2
common source, ‘a series resmter in cireuit with

- the screen of the mixer dewee and means pro-

viding a.. eennectlen between the suppressor grid

- of the oscillator and said mixer screen, whereby
- a common operating potential is applied to said

electredes threugh sald Iast na,med series resis-

ments for funing the oscillator through a rela-
tively wide frequency range in a plurality of

) successive frequency bands, a feed back wind-
ing mduetwely coupled w1th one of said induc-~
tance elements, said winding being tuned below

and adjacent to the band of frequencies in which
an oscillator device

~ circuit means cenneetlng said anode and screen

30
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grid jointly to one end of each of a plurality

of said inductance. elements, means providing a

tap connection for the cathode selectively with
~each -of said plurality of inductor elements, an

electric discharge detector device having an in-

ner negative signal grid and an outer oscillation

erid, the last named grid being coupled with the
oscillator cathode to receive oscillations there-
from successively across said mdueter elements.

7. In a superheterodyne receiver, means in-

cludmg a plurality of tapped inductor elements
for tuning the oscillator through a relatively wide
frequency range in a plurality of successive fre-
quency bands, the oscillator tuning means in a

predetermmed high frequency tuning range in-

cluding linear circuit leads forming the sole in-

ductor element, a feed back winding for the

oscillator: inductively coupled with one of said
20
" cent to. the band of frequencies covered by said
‘high frequency tuning range, an oscillator de-

leads, said winding being: tuned below and adja-

vice having a cathode, an anode, and a screen

grid, circuit means connecting said anode and

22
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screen grid jointly to one end of each of a plu-

rdllty of said inductor elements, means provid-

ing a tap connection for the cathede selectively

with each of said plurality. of induetor elements,
an electric dlschdrge detector device having an
inner negative signal grld and an outer esellld-

~ tion grid, the last named grid bemg coupled with

the. oscillator cathode 1o receive oscillations
therefrom suecesswely aeress said inductor ele-

‘ments, means for regulating the anode 1mpedanee
of the oscillator, and tuning means in circuit
with the oscillator effective to provide a uniform

output potential frem said cathode connection to

75 m

the oscillation grid of the detector device.

8. In a superheterodyne receiver, means in-
eludmg a plurality of tapped mduetor elements
for tunmg the escﬂldter through a relatively

*mde frequency range in a plurality of succes-
‘sive frequency bands, a feed back W1nd1ng in-
| ductwely coupled with one of said inductor ele-

en_ts said winding being tuned belew and

ddsdcent to the band of frequenc1es in whmh saad

cathede, an anede, _and a screen grld clremt
means including a ground connection for con-
necting said anode and screen grid jointly to
one end of each of a plurality of said inductor
elements, means providing a tap connection for
the cathode selectively with each of said plurality
of inductor elements, -an- electric: discharge de-
tector device having an inner negative signal grid
and an outer oscillation grid, the last named
grid being coupled with the oscillator cathode to
receive oscillations therefrom successively across
said inductor elements, a second feed back wind-
ing for a predetermined low frequency tuning
band inductively coupled to the oscillator induc-
tor element for said band, said feed back winding
being connected in circuit with the oscillator
anode, and a suppressor grid in the oscillator de-
vice connected to ground.

9. In a superheterodyne radio recewmg Sys-
tem,
quency ranges, the combination of a detector
having a signal grid and a second gnd an elec-
tric - discharge oscillator device of the pentode
type, means including differing individual in-
ductor elements and a common tuning capacitor
for tuning said oscillator over a plurality of dif-
fering frequency ranges, a plurality of said in-
ductor elements comprising grid and anode por-
tions and having an intermediate cathode tap,
selective switching means providing cathode and
grid connections for the oscillator selectively with

said taps and grid portions, and providing con-

nections for the second grid of the detector se-
lectwe]y with sald taps, and means prewdmg
feed ' back connections seleetwely through the
anode portions of said inductors to the cathode
from at least two pos1t1ve electrodes in said
oselllator

10 In a superheterodyne radio receiving sys-

tem, tunable over a plurality of differing fre-

quency ranges, the combination of a detector,

an electric discharge oscillator device of the

pentode type coupled thereto, means including
differing individual inductor elements and a
common tuning capacitor for tuning said oscilla-
tor over a plurality of differing frequency ranges,
a plurahty of said inductors comprising grid
_dnd plate portions and having an intermediate
cathode tap, and the grid and anode portions of
the inductor for the highest frequency range
comprising. substantially linear circuit leads,
said oscillator comprising a cathode, an anode,
a control grid, a screen grid and a suppressor
grid, the suppressor grid, screen grid and anode
being provided with high frequency paths of low

impedance to ground, and said inductor elements

being cenneeted at the anode end to ground
Whereby said electredes are eonneeted to cathode

through the dnode portlons of said inductor ele-
ments, and means providing additional feed back
coupling for the anode with said inductors in cer-

tain of the frequency ranges, said feed back COoUu-
pling means in the highest frequency band in-
cluding a feed back winding tuned to a frequency
below the lewest frequency in said band. |

11, A superheteredyne radio receiving system
as deﬁned in claim 10 including a detector device
haying an inner signal grid and an outer oscil-

lator grid, and means for coupling said oscilla-
cathode of the oscillator, said

tion grid to
means includir®an inductor for a differing fre-
quency band in circuit with the cathode.

12, An oscillator for a superheterodyne re-
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tunable over a plurdhty of differing fre-
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~ frequency ranges, comprising an electric dis-

10

ceiver tunab]e through Y p]urahty of differing

charge device of the pentode type having a, cath-
ode, a control grid, a screen grid, a suppressor
grid, and a main anode, means providing  a plu-
rality of selectable tumng inductors and a com-
mon tuning capacitor therefor, means providing
a low impedance path to ground for high fre-

- quency currents between the anode and the
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screen grid, and one end of each of the tuning
inductors, means for selectwely connecting the

oscillator cathode with an intermediate tap and

the control grid with the ungrounded end of
each of said inductors, theé cathode and control
grid connections bemg shiftable simultaneously
in connection with the same inductor, said oscil-
lator belng thereby operative throughout a plu-
rality of said frequency ranges, means providing

a feed back winding with the anode in coupling
reletmn to certain of the inductors for the lower
and higher frequency bands, said feed back wind-
ing for a predetermined higher frequency band
being tuned below and adjacent to said band,
and a signal detector and mixer device of the
electric discharge type having an inner signal
grid, and an outer oscillation grid coupled to the
cathode of the oscillator by a direct connection
Including a grid leak and condenser for the
esmllatmn grid. i -

13. In a superheterodyne receiver, a detector
means including a plurality of 1nd1V1duaIl tapped
inductor elements for tuning the oscillator and
signal circuits thereof through a relatively wide
frequency range in g plurality of successive fre-
quency bands, the oscillator tuning means includ-
ing linear circuit leads forming the sole inductor
element in @ higher frequency band, a feed back
winding in the oscillator anode circuit inductively
coupled with one of said leads, said winding be-
ing tuned below and adjacent to the band of
frequencies covered by said higher frequency

band, a second feed back windmg in the oscil-
lator anode circuit for a low frequency band in-

ductively coupled to the inductor element for said

band, a suppressor grid in the oscillator device

connected to ground, and means for coupling the
cathode of the oscillator with said detector.

14. In a superheterodyne receiver, a frequency
changer system comprising an electric discharge

a- tube detector having a cathode, an output anode,

a control grid more adjacent to the the cathode,
a second control! grid more adjacent 3o the

anode, means prowdmg a plurality of tunable

signal input circuits, means for selectively con-
necting said circuits with the first named con-

~trol grid, an intermediate frequency output cir-
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cuit connected with said anode, an electric dis-
charge oscillator having a. cathode and an anode,

means providing a tuning inductor having a

terminal connected to said last named cathode

and being connected ab another terminal with

the anode of the ose1lletor and means provid-

Ing a coupling connection between the cathode
terminal of said inductor and the outer control

grld for applying oscillations thereto.

15, In a frequency changer system for high
frequency signals and locally generated oscilla-
tions, the combination of an electric ‘discharge
mixer device having an inner negative control
grid and an outer control grid, means for con-
necting each of a plurality of. tunable signal
circuits selectively to said firs
grid, an electric discharge oscﬂletor device hav-
ing a cathode, an anode, a screen grid, a sup-

‘pressor grid, and a control grid adJacent to the

k;;_;hamed control

2,149,281

cathode, an 1nduct1ve winding in circmt with
the -oscillator between the cathode and both the
anode and the screen grid in- common, said
wmdmg being grounded at one end, and means
providing a coupling connectmn between the
cathode of the oscillator and the euter control
grid of the mixer device. |

16. In a frequency changer system for hlgh
frequency signal and locally genera,ted oscilla.-
tions, the combination of an electric discharge

mixer device having an inner negative control
erid and an outer control grid, a screen struc-

ture for said second control grid, a SUppressor
grid adjacent to the anode and connected with
the cathode, said device having a relatively high

output impedance, meahs for - selectively con-

necting each of said signal circuits to said first
named control grid, an electric dlseharge oscil-
lator device having a cathode, an anode, a.-screen

grid, a suppressor grid, and a control grid adJa—-

cent to the cathode, a plurality of tunable oscil-
lator circuits, means conjointly operable with said

first named connecting means for selectively con-

necting each of said tunable circuits with the
oscillator control grid, means in at least one of
said tunable oscillator circuits providing in in-
ductive winding between the cathode and both
the anode and the screen grid in common, said

winding being grounded at on end, means pro-
- 30

viding a coupling connection between the cath-
ode of the oscillator and the outer control grid of

the mixer device, and means for conjointly tun-~
- Ing said signal and oscillator circuits.

17. In g frequency changer system for- h1gh
frequency signals and locally generated oscil-
lations, the combination of an electric discharge

mixed device having an inner negative control
grid and an outer control grid, a screen struc-

ture for said second control grid, a SUppressor
grid adjacent to the anode and connected with
the cathode, said device having g, relatively high
output impedance, means for selectively -con-
necting each of said signal circuits to said first
named control grid, an electric discharge oscil-
lator device having a cathode, an anode, a screen
grid, a suppressor grid, and a control grid adja-
cent to the cathode, a plurality of tunable oscil-
lator circuits, means conjointly operable with
said first named connecting means for select-
ively connecting each of said tunable circuits

~ with the oscillator control egrid, means in at least:

one of said tunable oscillator circuits providing

an inductive winding between the cathode: and

both the anode and the screen grid in common,
sald winding being grounded af one end, means
providing a coupling connection between the
cathode of the oscillator and the outer control
grid of the mixer device, means for conJelntly
tuning said signal and oscillator circuits, a se-

- ries resistor in -circuit with the screen structure

of the mixer device, and means providing a con-

nection between the suppressor grid of the oscil-

lator and said mixer screen, whereby a common
operating potential is applied to said electrodes
through said last named series resistor.

18. In a radio receiving system, the. combina-

tion of a detector tube having an inner and an
outer control grid, means for applying signals
In a plurality of d1ﬁer1ng frequency ranges to

sald inner control grid, an electric discharge
~oscillator-device having a cathode coupled to said

outer control grid, means for tuning said oscil-
lator through a plurality of correspondingly dif-
fering frequency ranges, said means including a
tuning inductor havmg a cathode connectlen for

10

15

20

25

35

40

45

50

55

60

6o

70

75




D , 2,149, 2'31
o -_the escﬂlator intermediate its ends, a, grid con-
-~ -nection for the oscillator at one end, a ground

- .connection at the opposite end, and means Ior

10

15

- completing said cethede and grid ‘connections for
_tunmg through one of said frequency ranges.
- 19, In a radio receiving system, the combina- -

~ tion of a detector tube having an inner and an
- outer control grid, means for applying signals in
a plura,llty of differing frequency ranges to said
inner control grid, an electric discharge ‘oscil-
- ‘lator device ‘having a ‘cathode coupled to said
- outer control grid, means for tuning said oscil-

- lator through a plurality of cerrespendmgly dif-
fering frequency ranges, said means including a.
tuning inductor having a cathode connection for

- the oscillator intermediate its ends, a grid con-
. nection for the oscillator at one-end, a. ground
-~ connection at the opposite end, means for com-

 pleting said cathode and grid connections for
20

tuning through one of sald frequency ranges, and

~ said oscillator having a screen grid and an anode,
~ _and means providing an alternating current path
between said screen grid and anode with the

o - grounded end of said tuning inductor.

925

20 In a radio receiving system, the combme-

“tion of a detector tube having an inner and an
. outer control grid, means for applying signals in

8 plurallty of differing frequency ranges to said
“inner control grid, an electric discharge oscil-
lator device having a cathode coupled to said
__'__euter control grid, means for tuning said oscil-
" lator through a plurality of correspondingly dif- -
fering frequency ranges, said means including

g tuning inductor for one of said tuning ranges

85

‘having a portion thereof in series between the

- cathode and ground, said oscillator device being

provided wlth a control grid, a screen grid, & sup-

11

pressor grid, and a main anode, means provid-

‘ing regulating resistors in series with the screen

erid and the main anode, means providing high

~ frequency by~pass connections to the grounded

end .of the tuning inductor, and means pro-
viding a feedback connection with the main anode
including a feedback winding, said winding in

‘a predetermined higher frequency tuning band,

being tuned below and adjacent to the lowest
- frequency in said band.

21. Tn g radio receiving system, the combina-
tion of a detector tube having an inner and an

 outer control grid, means for applying signals in
g plurality of differing frequency ranges to said
inner control grid,

lator device having a cathode coupled to said

an electric discharge oscil-

outer control grid, means for tuning said oscil-

lator through a plurality of correspondingly dif-

fering frequency ranges, said means including a
tuning inductor for one of said tuning ranges
having a portion thereof in series bhetween the

viding regulating resistors in series with the

‘screen grid and the main anede, means provid-
ing high frequency by-pass connections to the

erounded end of the tuning inductor, means pro-
viding a feedback connection with the main anode

“including a feedback winding, said winding in a

higher frequency band, being tuned below and
adjacent to the lowest frequency in said band,

“and power supply means for said oscillator con-
‘nected through said resistors to supply operating
- eurrent to said oscillator and heating current for
the cathode of said osciilator. |

JOHN D. REID.
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- cathode and ground, said oscillator device being
,premded with ‘a control grid, a screen grid, a
" suppressor grid, and a main anode, means pro-
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