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- 101 RADIO HOOK-UPS

FEITH this comprehensive and Very ex-
€ plicit little book we present the radio
\/x3 enthissiast with a cross-section of the
2 progress made in this very interesting
™ and important art, :

No single radio development in recent years has
received the attention now being given the Loftin-
White System. It has provided us with a new,
cheaper and better method of reproduction and
one, which, from the standpoint of true radio and
mechanical engineering, offers some very real pos-
sibilities.

Radio News magazine has the exclusive right to
the publication of articles by Messrs. Loftin and
White and we gratefully acknowledge the courtesy
shown by Radio News in permitting their publica-

tion in this volume.

The thoice of the circuits illustrated and de-
scribed here cover almost every field of radio activi-
ty. They offer an ideal source of reference as well
as an outline of progress which may well be fol-
lowed to even greater achievement,

Editorial Director
Experimenter Publications, Inc.
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101 RADIO HOOK-UPS

Circuit No. 1 is that of a crystal re-
ceiver using a tapped loose-coupler for
tuning. In this circuit both the antenna and
‘tuned’ portion of the circuit is tapped per-
mitting better selectivity than some of the
simplér crystal radio receivers. Many types
of crystals may be used as the detector or
rectifier, two of the more common types

"Circuit No. 1

however are, galena and carborundum.
- Crystal receivers may of course be con-

structed so that the primary and second- -

ary circuits are separated. The secondary
- in such a circuit should be fixed, having

the proper number of turns to tune over -

the desired”wave bands when tuned by a
variable condenser.-

~ Circurr No. 2 is that of one of the

simplest of all circuits using the three-

element tube, V1, as a detector or rectifier
and a second tube, V3, in conjunction with

‘an audio transformer, T1, as an amplifier -

“'of audio frequencies.
A fixed condenser C2 of .00025 mfd.

~ capacity, is placed in the grid circuit be-
- tween the grid of the tube and the in-
ductance LI and is known as a grid con-
denser, A grid leak, R1, is shunted across

53

B
© a5V

Circuit No. 2.

T

the grid condenser and should be from 1.
‘to 5 megohms in resistarice. The usual by~~~ -~
pass condenser, C3, is 001 mid. and is
connected across the primary of the audio -
transformer and the ‘B’ battery. A ‘B’

supply either a battery-or ‘B’ eliminator

is always used in a circuit employing the -

three-element tube. The voltage of this -

‘B’ supply will depend upon the type of

tube used. If a soft tube such as the -00
is employed, the ‘B’ potential will be be- =
tween 1614 and 45 volts. With suchatube, .

when the rheostat R2, which in this case

. shouldhavearesistanceof 6ohms,is turned..

up to a certain point, a slight hiss will be ..

heard in the phones. For best results, the -
 tubes should always be operated justunder - -
- this hiss. The audio frequency amplifying - .

ik

tube, V2, should be the type of tube com- -~ -

monly known as “hard,” Here the fila-
ment resistance, R3, is of the automatic

ballast type. For audio frequency ampli~ -
fiers voltages somewhat higher (90 volts) .

LE—hi

3

¥ N T

~ function is to prevent the radio frequenc

Circuit No. 3

than will be needed for the detector should-i o

be emploged. To prevent distortion, a ‘C’
battery
cirguit.

Circuit No. 3. This circuit is somewhat
similar to circuit No. 2 in that three-ele-
ment tubes are employed as a detector and -~

- an audio frequency amplifier. In this cir- - .
cuit, however, better selectivity as well as- -
better sensitivity is obtained by use of a -

‘separate primary or antenna coil and a

fixed tickler tuned by a variable con- -
denser. A radio frequency choke coil of -
85 millihenries is shown in this circuit in -
series with the tickler coil and the pritnaty.

of the audio frequency transformer, it

as been incorporated in this
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T g - Do not try to force loud signals by using
GET"  too much ‘B’ battery. Ninety voltsy is usg
ually sufficient and no more should ever

: %E be used. The condenser shunted across the
secondary of the neutraformer has 17 -
™ plates and by careful adjustment the dial
, reading of this stage as well as the de-
les | tector will tune approximately alike. -
i
I

v§

“TRT

, ) Crrcurr No. 5. In this hook-up the

AT A e e ey screen-grid tube as a blocking unit has
Buerem e s ae been eliminated, so that now the first tube
Circuit No. 4 is a straight tuned neutralized stage fol-

currents entering the audio frequency lowed by a regenerative detector and then
amplifier thereby stabilizing the entire cir- two stages of transformer coupled audio
~cuit. The tuning of a radio circuit of this frequency amplification with an output
- type is extremely sharp. The close ap- transformer, T5, protecting the windings
~proach to the point of oscillation is evi- of the loud speaker from burn out. The
- denced by the fact that it does not spill over  volume control for this circuit consists of
into oscillations as suddenly as in- :
the case of nearly all regenerators.
- As the regeneration control con-
* denser is increased, the amplifica-
tion increases continuously, grad-
ually working into the condition
of oscillation, The approach is so
close.that both the incoming signal
and the regenerative whistle can
be heard at the same time when S i ek o
- the tuning is very close. . M [5G ,
' _ Circuit No. 5
 Circurr No. 4, To dwell at length a combination unit, a switch for turning
upon the wonders of the neutrodyne re- the set on and off as well as a variable
ceiver would be rehearsing’ an oft told resistance controlling the signal value from
tale. However, no series of circuits the antenna. This volume control unit,
 would be complete without one. The variable resistance R1, should have a value
hookup. shown in circuit No. 4 is the of 25,000 ohms and is known as a poten-
standard oneinvented by Professor Hazel- tiometer.
tine, except that there has been added one C
'stage of screen-grid as a blocking tube, Circuir No. 6. So much has been said

N

REX ~.00035
PS } A

AFrLT

S  Circvit No, 6 ~A *A -8+
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- about the popularity, low cost and faith-
ful reproduction of the reflex circuit, that
many people are beginning to realize its
importance and are turning toward it.
However,.as there are so many reflex cir-

_cuits it is often confusing to the layman

_ as to just what circuit he should use, The
Rasla reflex circuit as shown in circuit
No. 6 is one of the simplest and most
efficient receivers of this type it is possible
to build. ' ,

By reference to the diagram, it will be

“noted that the antenna system is untuned

of a semi-periodic nature. The circuit is

' .00025 /7.

of a fixed detector, thus giving maximum
transfer of energy and efficient coupling.
A 00025 mfd. fixed condenser is shunted
across the secondary of theaudio frequency
transformer which is used for reflexing. -
A 30-ohm rheostat is necessary for care- -
ful adjustment of the detector tube, while -
a 6-ohm rheostat will -handle the audio .
frequency amplifier tubes very nicely. -

Circuit No. 7. For the fan who wishes
a set that is stable and excellent for DX
work, we can recommend the one shown
in circuit No. 7. It is an English circuit

P

S 0005 Hid  L005 RY.

2

e,

e

Cireuit No. 7

tuned by a .00035 mfd. variable condenser
of the low-loss type but as will be noted,
only a part of the secondary coil is in-
cluded in the grid circuit. A small balanc-
ing condenser tends to obviate the unde-
sirable creation of oscillations and also
serves somewhat as a volume control. An-
-alyzing the circuit, we see it consists of
one stage of tuned radio frequency ampli-
fication, a crystal detector, a reflex stage

built entirely of standard parts. The vari~
ometer in the antenna circuit and the -
variocoupler that is used as a radio fre-
quency transformer, should be of a high
grade, for the proper functioning of the

circuit is depended upon their quality. A

400 ohm potentiometer is used to place
the correct grid bias on the radio fre-
quency tube. The cores of the audio fre-
quency transformers are shown connected

-of audio fre- to ground, but
quency and - f - this is option-
,tw:i sltuagesdc_rf S o ve al. Connect the
straight audio S L ET T R stationary
frhehquency am- R @ §§ jr @7 plates of the
ification. : condenser in
pATh'e radio s =i th e.an{enna
frequency I L3 circuit to the -
transformeris N T : antenna bind-
one that is de- Rt NI T _ing post and
signed so that R INT T S “those of the .

~its impedance

o o o
B35V C-OTOEY. C-405V BEsaV,
BLUE GREEN eROVH amaY

‘matches that

Circuit No. 8

variable. con~
~ denser across -



e 101 RADIO HOOK-UPS

- . the stator of the variocoupler to the plate _accomplished in a circuit of this type by
- binding post of the tube. UX-99 tubes the use of the choke coils of a radio fre-

- will work very well in this set but it is quency type, L1 and L2, and the by-pass
- recommended that UX-01A tubes be used  condensers C5 and C6. The necessary ‘C’

for the best results. The audio frequency, bias for the battery-operated screen-grid

s

ey - s ——— sy

|

. 1 cs .
+ 00025 MF . Ny .
lnf 199 T 199 - T2 99 WX

L
R3 5§ . E
J 13
H [}
H 1 —}
_ﬁ_’ T Ted I3 cs
0005
o ] . MF RS Rej A7
oMM c8 i i
i G Ny =
l CH3
) -3 -
o+4sv MDE\' - B8+90TO 135V C-45v

C £rcuii No. 9

transformers should have a ratio of 5 or  tubes is automatically obtained by the
5)% to 1. At least 90 volts of ‘B’ battery tapped filament resistors R2 and R3, The
should be connected to the plates of all coupling device to the first tube R1, is a .
tubes with the exception of the detector. fixed resistor of the grid leak type and
- - should be 10,000 ohms. For loud speaker

-, Circurr No. 81is of two stages of radio  reception, a standard audio frequency am-
frequency employing the new battery-  plifier should be connected to the two out-

- operated screen-grid tube and a regener- Pput terminals, This circuit, as is however,
‘ative detector. In this circuit, the first Will provide satisfactory earphone recep-

-screen-grid tube is used as a blocking unit  tion over reasonable distances. -
and due to the extremely high amplifica- ,

- tion constant of this type of tube the sig- Cireurr No. 9 is especially suitable for
nal is amplified before it reaches the radio use in a motor car or as a portable for -

- frequency transformer, T1. Furthersam- locations where the signal pickup is neces-
plification is provided in the second screen- sarily poor. It is a five-tube circuit em-
grid battery-operated tube, V2, the signal  ploying screen-grid tubes in the r.f. cir-

. is then rectified by the detector V3. This cuifs and -99's for detector and audio. In
tube also being operated as a regenerative  the form shown, this receiver can be used
unit greatly increasing the sensitivity and  with from 90 to 135 volts of ‘B’ and the

~selectivity of the receiver. Stabiliation is total filament current required is. just

B+
67V,

5 &

ECTETR T

ie o1 ; V3 It

w......
v
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e
D
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2; 28

Circuit No. 10
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 under % an- ampere, permitting the use
‘- of a bank of dry cells if necessary, al-
- though the car storage battery is prefer-
- able.. The advanced experimenter, of
course, will instantly see the possibility of
substituting the 120 tube in the second
audio stage and it is perfectly feasible to
use a screen-grid tube for the detector.
Either one of these changes would only
increase the filament current slightly.

~ Crrcurr No. 10 is the National Velve-
fone 29 a.c. screen-grid tuner designed to

101 RADIO HOOK-UPS

the Arcturus a.c. 48 and V3 the Arcturus

a.c. detector 26. The original Everyman
tuner was designed for d.c. operation em-
ploying one stage of radio frequency am-

plification and regenerative detector, but

here the circuit has been redesigned se
that it now consists of two stages of radio
frequency amplification and. regenerative
detector as well as using complete a.c’ The
circuit is extremely efficient in its pick-up
and is of particular interest for its sta-
bility due of course to the generous use
of radio frequency choke coils and by-

work with a combined power pack and

pass condensers, Of particular interest also

P ) pres
,‘ -00003mf “ / 00005 mé
| €5 00025 mi
L 12 V2 =
4 <
¢z I [
L
P 0005 mf. o n
mf, 5; A o
° 1o RIZM o
C'l" =2 .
0 AMP.
05mi. ] l 05mf. (oo,
( 4 4 '
?‘v : S ™ ;
£
o R 4 & o & o o
et B+ 15Y. B+ D+ B-
15V, 135 V. AC. SOV, 45V, ¢4D-

amplifier. The tuner is obtainable in kit
form. This circuit has shown splendid re-
sults in distance-getting in congested lo-
. cations without sacrificing quality. It
makes use of an untuned antenna stage,
three tuned radio frequency stages (using
four of the type -24 tubes) with a tuned
detector input (gang for single control)
feeding into the ordinary heater type a.c.
tube as a detector, Note the stage shield-
ing and the careful isolation of radio fre-
quency circuits by choke coils and con-
densers.

Circurr No. 11 is a schematic diagram
of the well known Everyman tuner re-
vised for operation with 15 volt a.c. tubes.
~ These tubes are of the heater type, VI

being the Arcturus a.c. 22 screen-grid, V2 -

Circuit No. 11

is that the primary and secondary of L.1
are separated, thus necessitating a manual
control of the variable coupling in place
of the well known fixed coupling method.
The inductance coils, L1, L2 and L3 are
all wound on a 2-inch bakelite tube, the
antenna primary of L1 consisting of 18
turns of No. 22 D.S.C,, the primary of
L2 is wound directly over the secondary
of 1.2 and consists of 40 turns of No. 24

- D.S.C., the secondaries of 1.1 and 1.2 con-~

sist of 70 turns of No. 22 D.S.C. while
the coupler L3 is wound with 70 turns of
No. 22 D.S.C. tapped at the 21st and 49th
turns. The tuning capacities are as shown
in circuit No. 11. The control Rl is.a
duplex clarostat while the radio frequency .-
choke coils, RFC1, 2, 3 and 4 are the con- -
ventional 85 millihenry type. " E
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. While the Everyman tuner employs the ‘_

Tegenerative detector, it must not be con-
fused with the ordinary blooper circuit,

as here we have two radio frequency tun-

 ing stages to prevent radiation in the
antenna system. The regeneration is con-
trolled by the small capacity C6. To the
Everyman tuner may be added an audio
- amplifier using 15 volt a.c. tubes,

- Crrcurr No. 12 is a schematic diagram
. of a single control socket-powered re-
ceiver of unsuppressed tone quality and
extraordinary amplification. Although the
circuit is similar to many other tuned radio
frequency circuits, the feature of the cir-

~ cuit is shown in the adequate by-passing
“and shielding to prevent interstage coup-
~ling. Also in this circuit will be noted the
use of the screen-grid tube as a coupling
medium between the antenna and first r.f.
circuit. This allows single control of the
tuning and is absolutely necessary to pre-
vent antenna capacity being impressed on
the first tuned circuit, causing a wide varia-
tion in the capacity of this circuit between
the wavelength of 550 and 200 meters.

The zinductances,-Tl , T2,T3, T4 are wound
on “air” bakelite forms and are designed -

- for use with the tuning capacities C1, C2,

C3 and C4. The tuning condensers are of
the battleship type well known for their
sturdy construction. Of particular inter-

“est is the resistance coupled amplifier

where hi-mu tubes are used in the first
and second stages with a power tube of
either -71 or -45 type in the last stage.
Here a plate audio choke is used with a
by-pass condenser (more commonly known
as the tone control) for protecting the
speaker windings from the high d.c. cur-
rent. The plate resistances in the am-
plifier are in the order of 100,000 ohms
each, while in the first two stages the grid
resistors are 500,000 ohms with a grid
resistor in the power tube stage of 250,-
0CO ohms. In each of the positive filament
circuits are inserted amperites of the cor-
rect resistance value to correspond with
the type of tube used. In some extreme
cases, it may be found necessary, due to
oscillation, to insert grid suppressors be-
tween the tuning inductance and the grid
of each tube at point marked “X” ag

v
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Circuit No. 13

shown in circuit No, 12, These grid sup-
pressors are wire-wound resistors manu-
factured in a convenient form. The re-
sistance wire is wound on a core covered

_with insulating material and the whole is -

encased in cambric cloth. Eyelets are lo-
cated at the ends of wire for ease of con-
nection. The ‘B’ and ‘C’ power pack for
this circuit is of the conventional -80 rec-
tifier tube with its associated filter circuit,
comprising of condenser pack Cl16 and
‘B’ eliminator choke L2, A standard manu-
factured voltage dividing device, R18, is
used for obtaining the various values of
plate and grid voltages for the operation
of the circuit. By-pass condensers are also
connected across.these various taps.

Circurr No. 13. Many fans are anxious
to experiment with the superheterodyne
circuit but the expense of the equipment
has prevented them. In circuit No. 13 is
shown a diagram that has for its principle
the superheterodyne method and the parts
are relatively inexpensive. The constants
of the coils are as follows. No. 20 D.C.C.
wire is used for winding all the coils. L1
is 5 turns on a 4-inch tube, L2 is 35 turns
on the same tube, starting ¥4 of an inch
from L1. L3 is 4 to 8 turns on a 3-inch
tube and L4 is 27 turns on the same tube,
the latter wiring being tapped at the 13th
turn. The three honeycomb coils in the
plate circuit of the two tubes should be
placed in a regulation mounting so that

Circuit No, 14 _ ‘ S— § 4
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~ their inductive relationship may be varied.
If & loop is used with this circuit, it is
connected in the places marked “X” there-
by eliminating the primary and secondary
windings of L.1 and L2. The set is tuned
- by a 0005 mid, condenser across. the
secondary and a .001 mfd. condenser in the
oscillator circuit. The three .0005 mfd.
‘condensers are

Circuit No. 15

ing, raise one or two degrees and retune
the oscillator circuit condenser until the
hissing is again heard. This is continued
until signals are heard.

- Circurr No. 14. In the circuit shown
here, there is incorporated a different
system of producing beat notes than that
- employed in any

shunted across the, [ o

other superhetero-

honeycomb coils,
needing very little
adjustment after

b it TR~

dyne radio receiver.
Amperites instead
of rheostats are

once being set. . + B ~ used throughout.
_The tuning of this Circuit No. 16 The 200 to 400 ochm
circuit 1s not ve potentiometer

difficult.” Place the 0005 mfd. variable
condenser in the L2, L3 circuit at a low.
scale reading and slowly turn the .001 mfd,
variable condenser which controls the os-
cillator circuit until a hissing noise is

heard, If no signals come in at this read-

shown is used to give the proper grid bias
to the intermediate frequency tubes. It is
hardly necessary to say that the apparatus
should be so placed that leads may be as
short as possible. This circuit as shown

consists of two stages of transformer

SR
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Circuit No. 18

coupled audio amplification but by the use
of jacks, signals may be taken directly
from the plate of the detector tube or us-
ing one stage of audio frequency ampli.
fication.

CircuiT No. 15 is that of the popular
and efficient superheterodyne receiver de-

_ signed for the home constructor, It makes
use of individual stage shielding and a
metal subpanel. The single stage of inter-
mediate frequency amplification using a
screen-grid tube is equivalent to more than
two stages of the ordinary type, while
the additional stage of tuned radio fre-
quency ahead of the first detector adds

both selectivity and sensitivity. The shield

cans and metal chassis save a great deal
of wiring in making the construction an
easier and quicker job. By a slight re-
vamping, this circuit would also be suit-
able for use with a.c. tubes.

Circurr No. 16. Recently the band-pass
filter has come into its own, due of course
to the number of high-powered broadcast-
ing stations operating with very little sepa-
ration. The band-pass filter shown in cir-

cuit No. 16 can be used either as a pre- -

- wning stage for a superheterodyne or a.

tuned radio frequency. The circuit is shown.
with a.c. screen-grid tubes so that a very

* high degree of sensitivity is obtained along

with the selective feature such a circuit
provides.

Circurr No. 17 is that of the RE-29,
the late R. E. Lacaults last contribution
to the greater efficiency of the radio re-
ceiving circuits, incorporating the. de-
signer’s- well known frequency changing
system (the Ultradyne). It is brought en-
tirely up to date by the use of tubes
throughout, three of - these being of the
screen-grid variety while the oscillator,
second detector and first audio tubes are
of the three-element type. The qutput of
this circuit may be operated as is for
medium distance but for extremely loud
signals and greater distance should be
fed into a stage of push-pull audio fre-
quency amplification consisting of a pair-
-45 tubes. '

Crrcurr No. 18 gives the schematic de-
tails of the well known Tyrman shield-

T i

| fogo vig L

w  bFa  dEw

- Circwit No. 19 .
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grid 7. This is a superheterodyne circuit
utilizing « screen-grid tube as the first de-
~ tector followed by two screen-grid inter-
- mediate frequency amplifiers, each stage
 being carefully shielded. The receivep em-
ploys a loop _ -

101 BADIO HOOK-UPS

coupled and a push-pull stage. Single dial
control is permitted with a circuit of this
type by making use of small compensat-
ing condensers of 50 mmf{d. capacity across
~ the tuning circuits of the first radio fre-

and i3 de-
signed to
operate from
-a d.c. filament
supply, with

quency stage
and the de-
tector stage. C
bias for the
radio fre-
quency tubes

o
SPEAKER

] | vo Ama
g™
BALLAST

the power

is automatic-

pack capable ally obtained
Of supplyi ng w%.;ooﬂ(‘\vnwu! REGENERAT QN by the use Of
the plate po- KO T et e b e oSy | CoNter-tapped
“tential of 180 S Caonit Mo 20 -, resistorsinthe
volts for the negative bat-

=71 output tube.

- Circurr No. 19. Schematic diagram of
a superheterodyne using the Silver Mar-
~shall time signal amplifier as an inter-
mediate frequency amplifier, is here shown
as adapted for operation with heater type
~ a.c. tubes. The power tube of the -71 type
is operated from the 5-volt secondary of
the heater transformer. The grid bias for
this tube is obtained automatically through
a resistor. Although the a.c. leads to the
_heater type tubes are shown in this dia-
gram in heavy straight lines, it should
be remembered that all a.c. leads should
be of twisted wire, - -

Circurr No. 20 is a schematic diagram
of a_ three-stage tuned radio frequency
amplifier employing the d.c. screen-grid
tubes and -12A tubes as a regenerative de-
tector, a first audio stage of transformer

tery lead. Complete stabilization is effected
by the generous use of radio frequency
choke coils and .SMFD bhy-pass con-
densers in both the plate and screen-grid
circuits of each of the radio frequency
tubes. Volume is controlled by a potenti-
ometer, its value being from 0 to 100,000
ohms, connected in the screen-grid circuit
of the three radio frequency tubes. The
-12A detector tube is made regenerative
for better sensitivity and selectivity, re-
generation being controlled by a variable
resistor of 0 to 500,000 ohms by-passed
by a .SMFD by-pass condenser.  Visual
tuning is incorporated in this circuit by
making use of a milliammeter in the plate
circuit of the detector. A circuit of this
type may be laid out by the constructor
to require a very small space, permitting
its use as a portable unit for use in a
motor car, motor boat or airplane.
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Cirewit No. 21
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- and plate circuits of each
of the a.c, screen-grid
tubes. C .

Crrcurr -No, 22 is that
of a receiver especially
‘designed for use on small

motor boats. The ac.

screen-grid tube with its -

indirect h_eater is used in
- this circuit so that vibra-
~tion from the engine or

rough weather as well as
battery variations would

have no effect on the out-

“ 0 e — | A
S R S .
&15v. 3sv, Bav  asSheov. ooy :
________ e CABLE CONNZCTOR ' ~ l
Circust No. 22

Circurr No. 21 is the circuit diagram
of a radio receiver ideally suited for motor
car work. Three stages of radio frequency
amplification make use of the a.c. operated
~24 screen-grid tube as well as a tube of a
similar type in the detector stage followed
by a stage of resistance coupling and a
-12A tube as an audio frequency ampli-
fier, Making use of the -24 a.c. heater type
screen-grid tube is ideal for motor car

~ put signal. Provision was

_ also made for tuning this
receiver in both the broadcast band of
from 550 meters to 200 meters and the -
radio beacon band of 1,000 to 700 meters
by use of single circuit switches S1, S2,
S3, 54, inserting additional capacities, C6,
C7, C8, C9, To complete the radio beacon -
direction finding equipment, a double cir-
cuit jack was incorporated in the grid
circuit of the first tuned radio frequency
tube, permitting the use of a loop antenna.

~0LA =0 A

i

CHOXE
Con

g%;

i

?
i
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~01A ~12A

L r--4 3
x &% b
1 g"
oy
il "NOTE:=PARTS MARKED X ARE THOSE s & o , .
REPLACING PARTS REMOVED P A eroaf 80973 Seids oo
AND NEW PARTS FOR REVISED BUACK RED vEL wHIT! snown  enee.
CIRCUIT vELLO!
. -
Circuit No. 23

work, due to the sturdy construction of
the heater of this tube, eliminating en-
tirely microphonic noises due to jars or
sudden shocks. Sudden filament variations
also have no effect on the output signal as
~ there is a time limit in the cooling of the
heater sleeve in such tubes, Single dial
control is accomplished by using the first
screen-grid tube as a coupling unit to the
antenpa circuit. Oscillation and unstable
signals are entirely eliminated by the use
of radio frequency chokes and ,SMFD
- by-pass condensers in both the screen-grid

'_4 ™
| ccilll

A- A+ B+

Circuit No. %4
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PLATE - . COUPLING
RESISTOR " CONDENSER
A 2 N .
.“ ‘ ] B ) - . -
' | | ‘oriD
! ] RESISTOR
A- A+ B+ - C- '

motor car receiver using standard parts
now readily obtainable on the open mar-
ket. Single dial control is accomplished by

~, "the use of a blocking tube stage using the

-01A tube connected in the antenna circuit
in conjunction with a small radio fre-
quency choke coil. A material increase
in volume was obtained by the use of the
screen-grid resistance-coupling stage.

Circurr No. 24 is a schematic diagram
of a one stage audio frequency amplifier
employing transformer coupling. Here

Circuit No, 25

Each stage of this circuit was completely
_shielded, so that with the use of spark plug

and distributor head resistors, the elimi-
. . nation of engine interference was effected.
- For good loud speaker reception, it is
~ necessary to use an additional stage of

- audio frequency amplification which was
built up as a separate unit. The resistor
R1, a potentiometer of 100,000 ohms,
served as the volume control and varied

the screen-grid voltage of the first radio

- frequency tube V1.

- COUPLING
¥~ CONDENSER

CHOKE

\
GRID
RESISTOR

Q . O
A- A+ B+ c-

& wreuit N 0. 26

Crrcurr No. 23 is of the standard At-

- water Kent tuned radio frequency receiver
‘in which the audio frequency amplifier has
been revamped to resistance coupling em-

ploying a battery-operated screen-grid tube

in the first stage and a -12A tube in the

- second or output stage. This receiver was

- revamped so that it may be used as a

i

OUTPUT

L
B+PWR

U .
A- At B+ C-

Circuit No. 27

T1, the input transformer, should havé

- aratio of 315 to 1 while the output trans-

former T2 in the plate circuit of the tube
if coupled to a succeeding tube, will re-
quire a ratio of 4 to 1, or if as a coupling

device to a magnetic loud speaker, about

- T4

Lﬁ_

A'f A+

v
T

L1

C~

Circutt No. 28
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Circuit No. 29

1 to 1 ratio. To prevent distortion enter-
ing in an audio frequency amplifying stage
of this variety, a C battery is employed to
prevent positive grid swing. The standard
transformer audio frequency amplifying
system usually makes use of two stages
employing this identical circuit.

Crrcurr No. 25 is that of a stage of
resistance coupling audio amplification.
Here the plate of the preceding tube is
coupled to the B power supply through a
plate resistor, its resistance depended on
the type of tube employed. A coupling
condenser also depended on the type of
tubes used, separates the plate supply and
the grid supply of the succeeding tube. A
grid resistor of the grid leak type, whose
value is usually from 500,000 to 2 me-
gohms, provides C bias to the grid of the
second tube. The general feeling has been
and rightfully so, that resistance coupling
‘provides excellent quality, its one disad-

—p——

vantage being, very little amplification
other than that obtained from the tube it-
self, will result requiring at least three
stages of this type of audio frequency am-
plification. :

Circurr No. 26 is that of an impedance

~ coupled audio amplifying system. Here '

an audio choke coil replaces the resistor
in the. plate circuit of the resistance-
coupled amplifier. The coupling condenser
and grid resistor will, of course, here de-
pend on the type of tubes used. In many
cases, this type of audio frequency am-
plifier is preferred to that of the resist-
ance-coupling shown in circuit No. 25 due
to its ability to give some amplification
over that obtained from the amplification
of the tubes themselves. It is usual, how-
ever, to use at least three stages in this
type of an audio amplifier.

Circuit No. 27 is a schematic diagram

o ‘=1
cz ,
P v3 LI
LouD
s (=0 SPEARER
1/ '
R6 ,
RS B

A= A+ B2V BHI3SV C-43%V

4|

' Circuit No. 30

AN .
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_Circurr No. 29 is a schematic

/b diagram of one of the latest re-
sistance-coupled amplifying sys-

—o Bt tems, where enormous amplifica-

tion is required. This type of am-

™ i [ T 3

y 2 ! C4 3

1 Pl AR ".F(J £

[R5 &R
A " B

plifiermay be used asan output de-

vice for a radio receiver or as“an
amplifier in conjunction with a-

s
[ )

e e

phonograph pick-up. It will ‘be
noticed, however, that high volt-
ages are required for both the
plate and grid potentials. A note-
worthy feature of this circuit is
the absence of coupling con-
densers, their place being taken
by resistors, _

Circuit No, 31

of a-push-pull audio frequency amplifier
‘generally used as an output stage, Here
the secondary of the input transformer
- has two complete secondaries, which are
connected to the grids of a pair of tubes,
their centers being the grid return to
minus C. The primary of the output trans-

former is also made up of two units, be~-

ing connected to the plates of tubes and
the center tap returning to the B plus
power. Two types of this transformer
. are now available, one for coupling di-
rectly to the magnetic speaker, in which
case the ratio of the primary and second-
ary is approximately 1 to 1, the other for
‘the dynamic speaker in which the primary

usually has at least 80 turns to 1 of the -

secondary. Such a system as this will
handle large amounts of undistorted vol-
ume and is now universally ac-

e s d—

Crrcurr No. 30 is that of a re-
sistance-coupled amplifier employing as
the amplifying tube the battery-operated
screen-grid type tube. Due to the very
high amplification constant of the screen-
grid tube, a large amount of output vol-
ume is obtained from thig system. This
type of amplifier will work extremely well
in conjunction with photoelectric cells for
either television or talking movies. The

frequency curve is reasonably flat,

_Circurr No. 31 is a schematic diagram
of a B and C supply for the ush-pull
audio output stage shown and the B po-
tentials for a radio receiver, F ull-wave
rectification is accomplished here by the
use of a gaseous rectifier tube, The filter
portion of this circuit consists of two

~audio frequency choke coils of the con-

- cepted in the commercial broad-
cast receiver as well as the theatre
talking picture amplifier,

fh‘ . l
S 41000

" Crrcurr No, 28 is that of a
transformer audio amplifier where

) S24f0

—0 SRR
——0 S¢9%0u

the secondary of the transformer
is tuned. A system of this type

is of little value in broadcast re-

ceiver but is mainly used by com-
. mercial and amateur code oper-
ators to obtain a very definite
- peak, entirely eliminating un-
- wanted signals and pother inter- | .
ference. S '

Circuit No, 32
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yentienal 30

henry type with

T
a Mershon elec-

1 plate voltage for
1| the radio fre-.
quency, -detector

trolytic condens-
er. Intermediate
B potentials are
obtained by the

.0

sections of the
radio receiver

| The power sup-~

use of a voltage

the B plus and B
minus terminals,
each intermedi-
ate tap of course
being by-passed 8P
by a 1 mid. filter

condenser, The
push - pull stage

l P
ci t 1t qf
ESEE :

I
=

I

makes use of the = Ak

ply makes use of
a power trans«
former, T1 sup-
plying approxi-
mately 350 volts
to the full-wave
rectifier tube,-80.
The output of the
rectifierisfiltered
by the usual con-
denser bank and -

standard circuit

filter chokes, The

for its grid and
plate connections. The filaments of the
tubes, however, are heated by an addition-
al low voltage secondary of the power
transformer. This secondary is center-
tapped so that in conjunction with resistor
R2 (its resistance depended on the type
of tube used) and the by-pass condenser
C7, provide an automatic C bias.

Circurr No. 32 is a schematic diagram of
a power amplifier power supply device em-
ploying two -45 tubes in a push-pull circuit,
as well as a -27 tube as the first audio am-
plifier and from which the supply for the

Cirewit No. 33

‘ speaker is pro-
tected from the direct current by the out-
put transformer, T4. R4 is a fixed resistor
of 800 ohms shunted by a 1 mfd. con-
denser of the filter variety and provides
the C bias far the grid of the power tubes. -
The resistor, R1, dropping the high volt-
age to the intermediate taps, 180 volts,

135 volts, 90 volts and 45 volts, should -

have a total resistance of 30,000 ohms and
capable of passing 125 milliamperes. This
wire-wound resistor may for ease of
operation have sliding contacts for the
above-mentioned intermediate voltages.
Each of these intermediate taps, of course,

e, RFC. ‘
- [ el
3’3 R8 /.-R7 o O
TG RA 3 i i
“SECTION E }v wisayp “l!;
) Ri2 d by
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Circuit No. 34

may be obtained. -
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being by-passed by 1 mid. condensers,

€2, Provision has been made in this am-

- plifier for connection to a phonograph

-~ pickup for electrically playing phonograph
‘records.

- Circurr No. 33 is a schematic diagram
of a two step audio frequency amplifier
and power supply somewhat similar to
that in circuit No. 32, Here, however, the
audio transformer is replaced by impe-
. dance coupling in both the first and sec-
-ond stages. It should be also noted that
provision has been made for the energiz-
ing of a dynamic speaker field coil from
the filter circuit of the power supply. The

resistances, R1 and Pi, will of course be _

- depended on the type of tubes used. An
- amplifier of this type is satisfactory for
-connection to a radio receiver or the play-

101 RADIO HOOK-UPS

ing of phonograph records through the
medium of a phonograph pickup.

- Circurr No. 34 is that of the detector
unit of a radio receiver coupled-to a
straight stage of audio frequency amplifi-
cation of impedance followed by a one
step push-pull transformer coupled am-
plifier. Provision has been made in this
circuit for the A, B and C potentials for
a radio frequency tuning section to be in-
corporated, its energy, of course, heing
fed into the detector stage. The power sup-
ply in this circuit is rectified by two half-
wave rectifier tubes -81 and filtered
through the medium of the audio fre-
quency chokes, AFCl1 and AF C2, as well
as two dual*Mershon condensers having a

DYNAMIC
SPEA{(ER
\C2 J3 0.01 MFD.
\
R3| [ =
< <
nn "}\\\
| e
il 500,000 OHMS
Q.01 MFD.OR. :
) SR
B+MAX. oC-
Circuit No. 36

capacity of 8 mfd. Field excitation of the
field coil of the dynamic speaker is pro-
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Circwit No. 38

vided for by the B power of the power
supply through the resistors R1 and R9.
The primary of the power transformer is
so designed that line voltage variations
may be taken care of by the switch, S2,

4 3

B35\
Ie ;
Y, o < =0 B+S0OV.
'11(‘\'{‘&' m)_o B+45V,
¢ -0 8-

Scs.HH N
<
<

> C=4.85Y

> €64

b: c-9TO
40V,

circuit No. 17),”but also incorporates
the automatic volume coptrol which was -
worked out by the designer, Mr. R. E,

Lacault, shortly before his death. The

constants for the latter -are given as they
are of special interest to experimenters.
It will be noted here that rectification is by .
two -81 half-wave rectifiers and the filter
consists of the conventional audio choke,
CHI1 and CH2 and the filter condensers,

C1,C2,C3. * -

~ Circurr No. 38 is a schematic diagram
of one of the simplest of the B battery
eliminator circuits. Here the -80 tube full-

wave rectifier tube serves as the rectifying

unit, being followed by the conventional
audio choke coils, L1 and L2, and the

filter condensers, C1, C2 and C3, to com-

plete the filtering action required for smooth

HOV- 60~ AC
O o

Circuit No. 39

Circuitr No. 35 and 36. In these two |

circuits are shown methods of automatic
volume control. Here the control tube is
in both cases the -O1A type. After the
desired volume is controlled manually, the
volume control tube will automatically
hold the signal to this level over wide
variations of swinging and fading. The
resistors, R, in these two circuits will of
course be depended on the type of radio

Cireuit No. 40

d.c. plate potentials. A voltage divider re-
sistance, R, (sometimes known as a
bleeder) is directly connected across the
negative and positive terminals of the rec-
tifier and filter system. In this particular
circuit provision has been made for ob-
taining two sets of grid biases, commonly
known as C minus potentials, as well as
intermediate B battery voltages for cor--
rect operation of the radio frequency, de-
’ tector and audio

receiver in which
they are to oper-
ate.
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Circuwit No. 41

portions of the
radio receiver,
Each of these in-
termediate taps
is by-passed by at
least a ‘1 mid.
filter condenser,
having a safety
factor well in ex-
cess of the volt-

.age applied

across it. 7
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Cireuit No. 42

Circurr No. 39 is a schematic diagram
of a B power unit similar to that shown
. in circuit No. 38 except that here the com-

pact _electrolytic condenser has replaced

- the filter condensers across the audio choke
coils. The power transformer, T, con-
sists of a primary whose terminals 16 and
17, connect directly to the house lighting
- circuit. A low voltage secondary provides
the 5 volts necessary for the heating of
the filament of the -80 full-wave rectify-
ing tube, while a high voltage secondary
- ‘whose terminals 13 and 15 are directly
connected to the two plates of the rectifier

tube and the center tap 14, is the minus -

terminal of the entire system,

Circurr No. 40 is that of a high voltage
B power supply where the secondary hav-
-ing 750 volts per section, is fed to -the
plates of a pair of -81 tubes, followed by
the conventional choke coils and filtered
with the aid of a 4 mfd. and 2 mfd. and a

~ A, S
RES,eee ﬂ
| v+
.‘-,?---—NVPF—-"?J
i TO PLUG
K

Circuit No, 43
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1 4 mid. filter condenser. Provision has

also been made in this power supply for
obtaining high voltage grid biases. A
power supply of this type is ideally suited
for a high quality high power resistance
coupling audio amplifier, such as illus-
trated in circuit diagram 29,

Circurr No. 41 is also a schematic dia-

- gram of a power supply using the -81

tubes in full-wave rectification, but unlike
the circuit shown in No. 40, the filter con-
densers here are the high capacity elec-
trolytic type. It will also be noted in this
cifcuit diagram that allowance has been
made for the energizing of the dynamic
speaker field coil as well as an automatic

" Circuit No. 44

C bias for either a single or push-pull -50
tubes in the output audio stage. An ad-
ditional secondary of low voltage is part
of the assembly of the power transformer
and may be used for both a.c. screen-grid
tubes and -27 tubes in the radio frequency
amplifier, detector and audio stages of
the radio receiver. ) o

Circurr No, 42 is a schematic diagram
of how the B potentials and C battery
biases are obtained from a B supply unit,
The resistances R3 and R4, reduce the
high B potential propottionately for oper-
ation on the plates of the tubes in the
various sections of the radio receiver, The
tube represented here as the detector tube,
is provided with a center-tapped resistor
across its filament terminals, the center-
tap and the cathode being connected to
B-minus and ground, while the first and *
second- audio tubes, both having center-
tapped resistors across their filament tep- |
tinals, require the proper value resistance
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" Cirewit No. 45

in series with the center tap at ground. In
all cases, these resistors should be shunted
by by-pass condensers, as shown by the
synibol C5 and C6.

Circurr No, 43

923

1 tube is of the indirect heafer type 27,

Particular attention is called to the fact
that such a circuit as this will not provide
satisfactory opération when the detector
tube of an a.c. operated broadcast receiver

- 1s followed by a stage of resistance coup-

ling. Here although a high voltage of 115
volts is supplied to the lower side of the
plate resistor, it will be found that ap-
proximately a drop of 80 volts takes place
in this resistor, and with an extra drop
of approximately 19 volts between the.
cathode and B minus through the biasing
resistor, the voltage between the plate of
~the detector and the cathode of the same
tube in the neighborhood of 16 volts is
niot sufficient for correct operation. It
necessarily follows therefore that for sat-

isfactory operation,

is a schematic dia-
gram of a short-
wave adapter unit
- for use with the bat-
tery-operated radio
receiver of the

T '
BETECTOR i AUDIO AMPLIFIER
I\ ¥ S o 4

Rec-

. "
"

_. the first stage of
1} audio frequency
amplification must
betransformer
coupled.

| TRANSFORMER

broadcast variety.

Crrcurr No. 46

Usually the diam-

eter of the induc-

-

is a schematic dia-

~|| gram of one of the

. | v /“ -
tance coils for such Johr By TN simplest yet most
a unitare smaller in L : mez==m=s))  efficient short-wave
diameter than those - Circuit No. 46 ‘

of the broadcast re-

ceiver and have many less turns as well
as a smaller capacity variable condenser
for the tuning. The grid leak and con-
denser in this circuit are of the conven-
tional values while the resistance; RES,
in series with the plate lead must neces-
sarily be found by experiment.

Crrcurr No. 44 is also a circuit diagram
of a short wave adapter for battery-oper-

ated receivers. Here, however, a radio fre-

quency choke coil has been included in
the plate circuit and the actual connec-
tions to an adapter plug are shown. Us-
ually; in short wave adapters, plug-in coils
are used permitting the tuning over the
entire short-wave spectrum.

Crrcbrr No. 45 is the schematic dia-
gram of a short-wave adapter for use on
an a.c. operated receiver, Here the tun-
ing unit is very similat to that shown in
circuit No. 43 with the exception that the

receivers consisting -
| of regenerative de-
tector and one stage transformer-coupled
audio amplifier. The inductance coils in
this circuit are of the plug-in variety, per-
mitting quick and easy shifting from one

Fa~ RF
CHOKE

B

Ar Ade - B+
135V

8-~

B+
45V,
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wave-band to an-
~other. A radio
" frequency choke
~ coil is connected
in series with the
plate of the de-
tector tube and

audio frequency

gain is obtained
with a circuit of
this type. It will
be noted that one
inductanceserves
“as the plate coil
as well as the
grid coil for the

i

T
X

transformer pre-

-22 and -00A

~ venting radio fre-
quency currents

in the audio fre- ® BINDING POSTS INSIDE

CASE,ON BACK OF PANEL.

tubes. Isolation
of the plate po-
tential onthe -22

quency circuit, A |  (ramesrocn cupg

blocking con-

3 - © BINDING POSTS ON
denser in series

FRONT OF PANEL.

with the detector

plate and tickler Juwn

i ise

tubes is provided
by the .00015
mfd. grid con-
deriser, and the
shunting of the

bt gL
L

coil eliminates

POR POWER TUBE GFERATION

* | gridleak between

100 -150 VOLYS

the shorting of
the B battery _ :
through the transformer, radio frequency
choke coil, tickler and back to filament.
~With radio receivers employing a circuit
similar to this, approximately 20,000
American and foreign amateurs have been
able to hear signals half-way around the
world. To this circuit, of course, may be
added an additional stage of transformer-
coupled audio frequency amplification.

Circurr No. 47 is that of a short-wave

receiver making use of the battery-

" operated screen-grid tube as a tuned
radio frequency amplifier, and a -00A
super-sensitive tube as the detector.
Due to the extremely high amplification
constant of the screen-grid tube, a high

Circuit No. 48

the grid of the
, detector tube and
minus filament of the same tube. Stabiliza-
tion of the r.f. stage is obtained by the use
of the radio frequency choke and two .5
mifd. condensers. The correct automatic
C bias for the screen-grid tube is obtained
by tapping a 25 ohm resistor, 10 ohms
(up) trom the filament control rheostat.
Regeneration on the detector tube is con-
trolled by a variable condenser. A cir-
cuit of this type entirely removes the
tendency of a large broadcast antenna

effecting the regenerative qualities of the

detector tube, eliminating dead spots as
well as preventing re-radiation into the
antenna system,

Circurr No. 48 is a schematic diagram

|
4

JLITseuRT] &
PV — .

CONNECTIONS
™ yETAL BOK.,

MADE:

1

GND
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1

- of a short-wave receiver for the

covering of short-wave bands as
well as broadcast bands, by means
of placing the fixed condenser
C2 (250 mmfd.) in series or
shorted circuit. A circuit of this
~ type employing the small dry cell
-99 tube can readily be constructed
- as a portable unit using extremely
small B batteries for the B supply
and 414 volts C batteries as the

-+ A supply. When operated in con-

junction with the short-wave
transmitter shown in circuit No.
55, it is a truly portable short-
wave station.

L

RFC

l# 6.3 . 1 |

2
ol

3
-
i1l 1
Lt i
kN i f
g .

) >
~A +A 4B

n Tl
_ r_{nstT‘——rg

P A s . -A +A +8I5V

s = —=—= ==

" Circuit No. 50

tions. A vast improvement has been noted
in following such a detector by a resist-

ance - coupling stage of

L;J @ K 'c_*l,‘

[+]
)3i
5
iy

g L@ u-

audio frequeacy ampli-

” lowed by a transformer
coupled amplifier. Sucha
circuit as this, may easily

‘ Fecipa — | fication, which may,
%}5 E@a . of course, then be fol- -

o 1 be operated from dry A

batteries, thus permitting-

its use as a portable unit.

(;m-curr' No. 50 is a

schematic diagram of the
Jj well known Cornet short-

Circust No. 51

Circuir No. 49 is a schematic diagram
of one of the most efficient tuned radio
frequency short-wave receivers ever de-
veloped. In this circuit the battery-oper-

ated screen-grid tubes are

, wave receiver which is
well known among the radio amateurs
fraternity as a real distance-getter and
stable unit. The original receiver con-
sisted of a regenerative detector and one
stage of audio amplification transformer-

used in two distinct and _ucl_

separate  methods, First,
as a radio frequencytuned | |, I,
stageand second as aspace

charge regenerative de-

=
- tector. The radio fre- ‘L

quency stage in this cir-
cuit is very similar in

design to that shown in i

circuit No. 47. In the de- e d

tector circuit, however,
the screen-grid of the

screen-grid tube serves L
as the tuning grid, and

‘the tuning or control grid -
is connected directly to :
plus B 2215 volts, the ,

M-

plate, of course, having
its conventional connec-

$
._A:__

w0 ®
Circust No, 52

#
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. coupled. To this, how- |
ever, may beadded an un-

J SHORT-WAVE RECEIVER ™ -
PUE- N CONS

$
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REGIGTANCE-COUPLED AMPLIFIER SCANNING

MECHANISM

~ tuned radio frequency".

o f

stage employing the

3

T

screen-grid -22 tube

_coupled to the antenna -

¢circuit by a radio fre-

-

quency choke coil. Ex-
tremely fine tuning is ac-
complished with this cir-
cuit by the use of a
000005 mfd. condenser, C2,shunted across
the .00015 mfd. variable condenser, C1.
Regeneration is effected by the condenser
- C4, having a capacity of .&)025 mfd. The
resistance, R2, is a 200 ohm potentiometer
permitting the swinging of the detector-
grid bias from positive to negative fila-
ment. L3 is a conventional 85 millihenry
radio frequency choke, while the resist-
ance R4 is a 500,000 ohm grid leak type
of resistor, eliminating tube noises.

- Circuir No. 51 is a schematic diagram

of a short-wave receiver employing push-
pull radio frequency amplification as well
as a stage of push-%aull detector followed
by a stage of transtormer-coupled ampli-
fication and a stage of impedance audio
amplification. One of the main advan-
tages of the circuit of this type is the ex-
tremely stable operation in the short-wave
band around 5 and 7 meters. It, of course,

I

Circuit No. 54

s o
P REC S ww C omen O s
| J L)
e HEH
! 2 3
) [ | e
1]
6 il L $
c-3 Bt A= At3~ B+ (-
%0 180 POWER
Circuit No, 53

goes without saying that the condenser C
and C6 should be as nearly a2 match as
possible as well as the resistance, R1, R2,
R4 and R5. Choke coils of 85 millihenries
are employed at L2, 1.3, 14 and L.5. A re-
ceiver of this type, although especially
designed for the extremely low wave band,
will provide its user with satisfactory
operation in the short-wave broadéast band
as well as the amateur bands,

Circurr No, 52 is also of a push-pull
radio frequency stage and push-pull de-
tector similar to circuit No. 51. In this
circuit, however, the second audio am-
plifier stage has been replaced by a trans-
former. One noteworthy feature of this
circuit is its operation on plate potentials
up to and including 135 volts. Regenet-
ation is controlled by the variable resist-
ance R6 shunted by the by-pass condenser
C9. Although rheostats are shown con-
trolling the filament voltage in each sec-
tion of the set, these may be replaced by
the use of automatic filament ballasts.

Circurr No. 53 is a schematic diagram
of the conventional short-wave receiver
employing plug-in coils and a tickler for
regeneration, followed by a resistance-
coupled audio amplifier making use of
the high-mu tubes in the first two stages
and a -10 power tube in the output stage.
Such a short-wave receiver and audio am-
plifier is intended to operate a television

unit consisting of ‘a scanning disc and =

its associated driving unit with a neon
lamp as the light source. A resistance-
coupled audio amplifier is ideally suited
for television signals, due of course, to

 its extremely flat frequency curve. For

satisfactory television signals, it will be
necessary for the operator to know the
disc speed at the transmitter ag well as the
‘number of holes on the disc.
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Circwit No. 58

~ . Crrcurr No, 54 is a conventional cir-
cuit used for a short-wave transmitter.

This circuit is the

27
to be transmitted and are tuned to
resonance by the condenser Cl,
having a capacity of .00025 mfd
the antenna and counte:pmse sys-
tems. The antenna is tuned to re-
sonance by a .00035 mfd. condens-
er, C2. This transmitter is intended
for operation either as a code trans-
mitter or for phone work. Loop
modulation is made use of when
phone work while the B negative
supply is broken when used with a
key. The circuit is intended for use
as a companion unit to the short-

wave receiver, circuit No. 48, and is ideal-
ly sulted for motor car, motor boat or

aeroplane use.

simplest of the trans-
mitting circuits and .
is shown without its
~ accessory units such
~as the plate supply
unit, key or antenna
circuit, The fixed
condenser is used as
a blocking condenser
and should be of suf-
ficiently high flash

AMPLI

o2 smca spzzcn
(poamsa.s chslvw'

HEISING MODULATION CONNECT(ONS
WITH "STUDIOY PICKUP, FOR FIXED 3

LOCATION ONLY.

Circurr No. 56 is

a schematic diagram
of a home construct-
ed Heising modula-
tion system for use
on the short-wave
transmitter for phone
work. Here the cone
speaker is used as a
microphone, the en-

test to eliminate the
danger of breakdown

Circuit N o 56

as should also be the variable condenser.

Two radio frequency choke coils are nec-

essary, one in the B plus lead to
the plate of the tube, the other in
series with fhe grid and the re-
sistor which is also connected to
the center-tap of the filament
transformer and B minus. In-
cluded in this circuit diagram is
that of a simple wavemeter hav-
ing inductance coil and a variable
condenser to tune the wave-length
. of the transmitter.

Circuit No. 55 is a schematic

diagram of a short-wave trans-
" mitter making use of the -71 tube
as an oscillator, The plate and grid
coils, L1 and L2 respectively, are
sized according to the wavelength

ergy being stepped up
by a two-stage speech

amplifier followed by couplmg transform-
er, T1, and a pair of tubes, their grids

vt
i

-0+

O
./ HWV.
MA

Li

(1] C5

Circwit No, 57
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and plates being parallel respectively.
~-An audio frequency choke, approximate-
ly 6 henries, is inserted in the B supply
to the plates of the modulator tubes
as well as the oscillator tube in the trans-
mitter. Such a modulation system is suited
for studio work more than portable work,
due of course to the additional weight of
the improvised microphone and the am-
- plifier modulator equipment. It is well
- worth noting that a resistance, R4, of .5
megohms is shunted across the secondary
of the coupling transformer, T1, flatten-
ing out the frequency response curve as
well as reducing tube noises from the two
-stage speech amplifier.

101 RADIO HOOK.UPS

trolled by making use of the relay in the
minus B lead as shown. A circuit of this
type is known as the tuned plate tuned
grid.

Circurr No. 58 is that of a high power
high quality crystal control short-wave
transmitter. In this circuit, the érystal
ground to a predetermined frequency of
85 meters is shown in the upper left. The
crystal is used to stabilize the oscillator
tube (-10) keeping it on its frequency.
‘The energy from the oscillator tube is fed
to a second -10 tube, known asa frequency
doubler which reduces the wavelength to

- 42.5 meters. The energy from this tube

CRYSTAL. FREQUENCY POWER
- DSCILLATOR PANEL ar DOUBLERS , . AMPLIFIER
______________ [ == o S e e s  AMELAER
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Circuit No. 58

Crrcurr No. 57 is a schematic diagram
of a short-wave transmitter for use on 40
meters employing two oscillator tubes in
a parallel circuit. For this wave-length
both the counterpoise and antenna should
be approximately 32 feet in length the
antenna being tuned to resonance by the
variable condenser C3. The generous use
of radio frequency choke coils, L1, L2,
L3, LA, stabilize the transmitter eliminat-
ing almost entirely the tendency to swing
from its wavelength. The circuit of this
‘type may very easily be remotely con-

being fed to a 50 watt tube -03A which is
also a frequency doubler meaning the
signal is now at 21.25 meters, which is
impressed on the grids of a push-pull am- -
plifier employing 75 watt tubes (852).
The inductance in the plate circuit of the
power amplifier, is inductively connected
to a pair of inductances which feed di-
rectly to a zeppelin antenna, both sides
of the antenna being tuned with .00035
mfd. condensers. A transmitter of this
type is primarily intended for code work
but may easily be used for phone work
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circuit diagrams

and charts for a vacuum tube voltmeter.
A unit of this type is of special interest
and value to the advanced serviceman and
laboratory. With the vacuum tube volt-

101 RADIO HOOK-UPS
by including a - this circuit, audio
. 500.000 R = 5000 OMMS -
modulation sys- 4svoTs  OMST  (CONRSE ADQUSTMENT) frequencies over
- . - / - .

tem. In the cir- || . ~i2A T {-er -y wide ranges can
.cuit diagram No. [l | 5% 3 03 | o Rine be obtained for

58 is also shown || | g 3 + ApoOS u in testi
!B G PJUSTMENT) s¢ 1n testing
the power supply || | oo OThare AL R audio transform-"
for this high || £ 31— S RER) | ers, loud speak-
power transmit- 2ERM L. Pedivs  air-cae <w#§?;§¥:§’£nﬁ ers, etc. A unit
ter, along with | | 8 @] l;_,é-‘_s—i-'ﬁ"—-i-r'smwﬂﬁ@ | of this type may
the constants of | | £ 5 | < Re ) be constructed as
each of the com- § ¢ i1 |° ' ‘—(‘D’- T o | a portable unit,
ponents which go 400000 ) S oo thus doubling its
to make up the e, v YoLTS uses to the serv-
completed unit. oS [: 4T L. . - iceman and the
“ovire &) YW Twsvers | asveurs serious - minded
Cizcurr  No. - experiment-
59 and 60 are the Circuit No, 59 er. The oscillator

circuit employs
four tubes. Complete details of the parts
are given as follows: The resistance Rl
is a 1.5 ohm rheostat while the grid leak
R2 is 5 megohms ; R3 2 megohms and R4, -

weyT | ouTPUT
rRequency| JHPUT 1 LU g: -
08OILLNTOR ;120 s0:8 § :'3: -
b 50 20 | 5.1 R0 i i
oS 65 20 56.2 LE 20 -
100 2.0 53.1 € :g FUBE AMPLIF IGATIN = 6.0
150 2.0 6.1 2
300 2.0 62.9 z
ETC. ETC. | ETC. ¥ 83 3 g r - ;
RERTSE £ ' ‘ AIRERRRL
oF TFUBE. FIG.2 FIG.2A IN CYCLES PER SCCOND
.
Circuit No. 60

meter it is possible for the user to read
directly the overall gain of a radio re-
ceiver on any wavelength, as well as the
tube amplification constant along with its
associated audio amplifier over the audio
frequency band. It is with vacuum tube
voltmeters of a similar design as shown
- in circuit diagram No. 59, that the radio
engineer - finally |

250,000 ohms. The potentiometer, RS,
has a total of 12,000 ohms; M, a d.c. volt-
meter has a maximum scale reading of
8 volts; the battery, Bl, for lighting the
filaments of four tubes is 6 volts, while
the B battery, B2, is 135 volts. Iron core
inductance, T, is an audio transformer or
double impedance coupler, while the air-

— core inductances

L1, L1, 500 turn

passes and ap-
proves of aradio
circuit, Pl

Crircurt No.61
is a schematid
diagram of an
audio frequency

{ »s I honeycomb coils;

L2, L2, 1500
turn honeycomb
coils; L3, L3,
200 turn honey-
comb coils; and
'Cl, C2, three-

ouTRUT

oscillator. By

plate variable

means of the in- |

<
e

condensers, C3,

ductances a n
tuning condens-

it

C4,C5 are.00025
mfd. and a by-

=

G

ers Cl and C2in

Circuit No. 61

pass condenser
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‘of 1 mfd. for C6. Four tubes of the -O1A

type are used. in positions V1, V2, V3
and V4.

. Cmeurr No. 62 is a schematic diagram
of a universal test unit which may be
used as a frequency meter using the-dip

101 RADIO HOOK-UPS

ing old -27 and -01A tube bases;

Circurr No. 64 is a schematic diagram
of a radio set and tube tester, small enough
to be placed in a portable typewriter car-
rying case. By means of the plug and
cable, tubes may be tested while the radio

method by receiver is in
a combina- e moss | || OPefation.
tion of a coil |} o . 4 . || The rotary
. and condens- ol T, o, §Im o 8o 5, || SWitchesin
ser. A vac-: , off §F BS = B9 Ed pd botlh the a.c.
uum tube o { voltmeter
valtmeﬁer'by ] Lr'—: r7% el ns na% Rs n«é | ivl:ld d.c. mil-
. the placing 1. % % s s 3 tlammeter
of an audio - . rovides
transf_orﬁr 3 geadings of
acrossthe in- e _ -+ from 114
putterminals &= M e ‘mils. to 1500
and a multi- s mils; as well
range volt Cirevit No. 62 as 4 to 100

and milliammeter in combination with the
-resistance R5, R6, R7, R8, R9 and R10
as well as employing shunts across the
terminals 1 and 2. ’ :

Circurr No. 63 is that of a tube tester
eliminating the need of batteries by the
use of a multi-tapped transformer. In the
circuit diagram No. 63 the terminals
on the tube sockets are connected in
- parallel and, by means of a tapped
switch, voltage of 114, 234, 314 and
7% may be obtained, The milliammeter,
A, has a full scale deflection of 10 mils
- and is shunted by the resistance, Rl,
of 900 ohms tripling the scale reading.
R2, a 50 ohm center-
tapped resistor, is

volts d.c. and the standard ranges of
power supply potentials now being used
on B eliminators and radio receivers. Pro-
vision has been made for testing both UX
‘and the UY type of tubes. -

Circurr No. 65 is that of a test panel
for the radio serviceman’s shop or radio
laboratory where a unit of high precision
readings is required. The power supply -
for this tester is incorporated in the cir-
cuit, eliminating the necessity of an ex-
ternal low voltage transformer or stor-
age A battery. By means of pin jacks
and switches, voltages from 0 to 1000
volts may be read on a 1000 ohm per volt
meter, as also may the
plate readings up to

connected across the

and including 100

filaments, the center-
tap going to two re-
sistors, one being
500 ohms, R3, and

milliamperes. A test
may also be made
with this unit on the
| new' a.c. screen-grid
tube as well as the

the other a 35 ohm, I

older models of

R4. These resistors
provide an automatic
C bias. Shorting the
resistor, R4, by
means of the switch
SW2 changes the C
bias from 4 wvolts to
124 volts. Screen-

Rz L
50 OHMS
CEN.TAP

“ sw.2

tubes,

Circuit No. 66 is

=== sw.t || @ schematic diagram

of the new Loftin-

1o v. White direct coup-
AC.

ling amplifying sys-
tem. Economy is the

grid adapters can be’
made up easily by us-

Circuit No. 63

outstanding feature
of the Loftin-White
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- system as exemplified in circuit diagram
"No. 66. The constants for the amplifier
are as follows: Rla, 425 ohms; P 200
ohms; Rle, 775 ohms; R14, 4700 ohms
Re, 500,000 ohms; R3, 50,000 ohms; RS,
25,000 ohms; R6, 100,000 ohms; Cf, C2,
C3, 1 mid.; L, 20 henries; PU, phono-
graph pickup and VC the pickup’s volume
control. The input of VT1 is shown to in-
clude a phonograph pickup PU, connected

31

ohms; Rec, 250,000 ohms; P, 400 ohms;
Chb, 1 mfid.; C1 and C2,.1 mifd. In ac.
operation of dlrecﬂy-coupled cascaded tube
systems, the characteristics depend upon =
or are influenced by the following fea-

tures. First, maintaining the operation of
ali tubes at the midpoint of their operat-
ing or output current curves. Secord, feed~

back phenomena at audio frequencies, hum
problem, motorbeating, trigger action,

i
- - —

nnnnnnn

PLUG. AND e
CABLE -7

M ER
4-8 T(SOV

Ri

"R2 33:“‘,

———

AN fc COMMON

Fi 1M M%DIUM
' - HIG

— ————

=

through a conventional resistance volume
control VC. Connections should be made
directly in the input circuit as shown, a
step-up transformer being both unneces-
sary and undesirable, The pickup may be
substituted by a conventional tunable cir-
cuit for radio work.

. Circurr No. 67 is that of the Loftin-
White directly coupled amplifier employ-

ing the a.c. screen-grid -24 tube and the.

super-power tube -50. The constants
which follow are slightly different to
those given in circuit No. 66. VT1, -24;
VT2, -50; R1, 5,000 ohms; R3, 25000
ohms ; RS, IOOOOO ohms; RG 300000

Circuit No. 64

maximum gain of tube, providing curfent
for auxiliaries such as speaker field, and
last, increase to very high gain such as that
required for photoelectric cell opera,tion. :

 Circurr No. 68 is a dlagram showing
the changes which were made in a stand-
ard radio receiver in order to incorporate
the Loftin-White d1rect—coup1ed amplifier -
system. In referring to the circuit dia-
gram No. 68, it will be noticed there is
nothing unusual in the details of the three
stages of tuned single dial control screen-
grid radio-frequency amplification. The
shaded base W, grounded at G, indicates
the metallic chassm to which the various
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' common ground connections are soldered.
The antenna terminals, 1 and 2, provide
for long and short antenina connections,
the terminal 1 _

of radio frequency amplification to the
Loftin-White direct-coupled amplifier.
Any good radio frequency choke L1 and
'a condenser C4 -

VT, (-24)

—VTC4B

being arranged to
bring the antenna
condenser Ca in
series with the an-
tenna as the usual
provision for a

of .0005 mfd. con-

* || in the output of
VT2, ate additions

which are some-

times essential,

long antenna, The

but under favor-

original commer-

ableconditions will

cial set here shown
included before ‘

conversion a -27
power detector re-

not be required.
Here, V repre-
sents one or more
tubes of a radio

sistance-coupledto
a -27 first audio
stage in turn coupled to a push-pull -45

output stage, and an elaborate filter and

power unit. We used the -27 detector socket

for our input tube VT1, thus leaving a
one -45 output tube to take the place of
all that had to do with the resistance
coupled first audio stage and transformer
coupled two -45 output tubes.

Circurt No. 69 is a schematic diagram
of another method of adding one stage

Circuit No. 66

frequency system
having one or
more tunable circuits TC1. The plate cir- -
cuits of the radio frequency tubes are
energized from the filter through a po-
tential reducing resistance, R7, of suffi-
cient value to provide the required current
for all of the tubes. :

Circurt No. 70 is that of the National
screen-grid short-wave receiver which em-
bodies two stages of audio frequency am-
plification. The audio amplifier in this

VT4 (224)

vT2(250)
. . o
~J) 3 :§ u L.s.
f: IP :

Rc

+

4—-700\1.—1

!
i MFD" L
2MFD. “ 20 HENRYS “

7o pr 00000/

110V,
&—ﬁ

TS

28t~

SSEs

Cirewit No. 67

nected as shown
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short wave receiver is of particular in- A<

terest in that it employs two stages ‘of
impedance coupling, making use of one ment of individual tube currents, the
high-mu -40 tube and a power output-71A  push-button switches and the -50 tube
- tube. Plug-in coils and a parrelleled  bias control are variable. This new S-M
_ variable condenser switch enable the op- 692 amplifier was built with the require-
erator to tune over a large number of ments of uniform. transmission over the
wave bands. entire usable audio range interpreting this

Circuitr No. 71
is a schematic dia-

gram of a complete
Silver Marshall

auditorium power

amplifier. The
special circuit to
permit either -50
tube plate current
or some of their
circuits to be meas-
ured is shown at
the right hand side,
- The 2 mfd. 1000
volt condenser
which is the first
one in the filter
system is housed in
"~ a separate can so it
can be replaced if
necessary without
disturbing the large
condenser bank. A
momentary contact
switch is closed
when the cover and
false bottom are in
~.place.  Jacks also
- permit the measure-

%
¥ oW -
e

’

Circuit No. 69

E

{000

SPEAKER

broader frequency
range in terms of
the requirements of
the  new speakers
and the insistent
demand for ampli-
fiers.which are cap-
able of reproducing
speech faithfully,

Circurr No. 72
is that of the new
Lincoln 8-80 super-
heterodyne employ-
ing 10 tubes in all,
the final audio stage
employing a pair of
-45’s. The arrange- -
ment of the other
tubes are as fol-

"lows. Oscillator

-27, first detector
and four interme-
diate frequency
stages -24, second
detector and first
audio stage -27.
One dial controt is
one .of the man
features, -
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Crrcurr No. 73 is a schematic diagram
‘of the Silver Marshall new band-pass
tuner No. 712, The 712 band selector tun-

35

er is designed to use two electrically sym- ‘
metrical cireuits in band-pass or “siamese”
antenna coupler arrangement. This circuit

g
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Cireuit No. 70

oo A

was placed ahead of the first ra-
dio frequency tube, due first to
the fact that any slight misalign-
ment which might arise in un-
usual cases, due"to very large
antennas, would least effect the
general performance of the re-
ceiver. Three -24 screen-grid -
tubes are used as high gain ra-
dio frequency amplifiers and a
-27 as a power detector to be
followed by a high quality audio
amplifying system.

-Circurr No. 74 is that of the
Atwater Kent screen-grid No.
55. This 7-tube receiver employs
two screen-grid tubes as high
gain amplifiers in the radio fre-
quency circuit, -27’s in the de-

- tector and first audio stages, a .

pair of -45’s in a push-pull out~
put audio circuit and a -80 full-
wave rectifier for supplying the
plate potential to the tubes in
the receiver.

Crrcurr No. 75 is a schema-
tic diagram of the Silver Mar-

shall automobile-radio receiver. .

Three -24 a.c. screen-grid tubes,
a high-mu -40 tube and a -71A
tube are those required in this
receiver. Circuit connections il-

lustrating the special by-passing

and radio {frequency choking
features are shown in the dia-
gram,

Circult No. 76 is that of the
Pilot 110 volt d.c. line-operated
6-tube radio receiver. The tube
performance are as follows;
V1, V2, V3 and V4, 112A’s;
VS, V6 are 171A’s. Several
noteworthy features have been
incorporated in" this ' receiver.

* First, a complete push-pull fila-

ment circuit. Second, a radio-
frequency grid-bias connection.
Third, an audio channel grid
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- bias allowance. Fourth, a radio-frequency
- grid bias tap arrangement and fifth, a plate
filter system, T

Circurt No. 77 is a schematic diagram
of the Silver Marshall a.c. operated short-
wave receiver, employing a -24 screen-
grid tube as a coupling stage, -27 as de-
tector and first audio and a pair of -45
tubes in push-pull as a second audio stage.

101 RADIO HOOK-UPS

detector. The first audio stage employ-
ing a -27 tube is coupled to the detector
output through a resistance-coupling unit
and a pair of -45 arranged in push-pull
fashion complete the audio amplifier.

Circurr No. 79 is a schematic diagram
of the Continental Wireless Supply Corp.
automobile-radio receiver. The circuit con-
sists of one coupling stage, three tuned

-50

ON=OFF PUSH
BUTTON SWITCH

SWITCH

A -80 full-wave rectifier supplies the plate
potentials for the proper operation of this
receiver. Plug-in coils permit the user to
tune this set from 17 to 600 meters.

Circurr No. 78 is that of the Silver
screen-grid 30 radio receiver, where four
screen-grid a.c. tubes are used, three of
them functioning as high gain r.f. ampli-
fiers, the fourth as a screen-grid power

Circuit No. 71

radio frequency stages and two audio fre-
quency stages. Screen-grid tubes of the a.c.
type, powered from a d.c. source, are used
in the coupling stage, fitst and second tuned
radio frequency stages and in the first audio
stage, as is also the -27 detector. The fuses
in the A plus and B minus leads are ex-
tremely importantiand insure the wiring of
the car against serious damage which may
result from a reversed ground. The antenna
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Circuit No. 72
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Circuit No, 73

is fed into the -24 tube through a 500,000
ohm resistance followed by the radio fre-
quency amplifier, detector and audio am-
plifier systems. A receiver of this variety
is intended for remote control operation
by means of a flexible cable and accurately
cut gears, having a ratio of 50 to 1.

Circurr No. 80 is a schematic diagram

of the Atwater Kent No. 35 for opera-
tion on 6-volt A supply and either B bat-
teries or a- B eliminator. The antenna
feeds, in conjunction with a radio fre-
quency choke, directly into the grid of a
coupling tube followed by two tuned
stages of radio frequency amplification
and a tuned detector. The first stage audio
employing the -01A tube and a second
audio stage having a -71A power tube.

ANTENNRA
OuUPI
SFOUPLER  o2a

71 LocAL
12- DISTANCE

Volume is controlled in this circuit by .
varying the filament voltage in current on
the three radio frequency tubes, Grid sup-
pressors are employed in the grid circuits
in the two tuned radio frequency stagesto
eliminate any possibility of oscillation due
to variation in tube characteristics.

Circurr No. 81 is a schematic diagram
of the Victor Radio Models R32 and
RE45. Ten tubes are required in both
these models, six of them being the -26
type, one -27, two -45 power amplifier
tubes and a full-wave -80. By means of
a variable resistance, R10, shunted across
the secondary of the push-pull input trans-
former control of tone is obtained so that
the high or low audio frequencies may be
accentuated as desired. The tuner, am-

outpuT

R.F
FILTER

¢ [~
2 . R POWER
3 BLEEOE _‘;

" PIOT BLEEDER
LIGHT | I

TRANSF
\

VOLUME
CONTROW

cHASS1E
ks

T T

Circwit No. 74
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Circuit No, 75

plifier power supply and loud speaker are
all wired separately and brought out to
plug-in cables which connect to a termin-
- al board, thus making installation a mat-
ter of simply plugging together three
units. The model R32 is a radio receiver
while the model RE-45 is a combination
radio and electric phonograph.

Circurr No. 82 is that of the Stewart-
Warner Series 950. Three -24 screen-grid
tubes, two -27 a.c. heater type tubes, a
pair of -45 output power amplifier tubes
and a single -80 full-wave rectifier are
the tubes which are employed in this a.c.
operated receiver. Three screen-grid tubes

v -

Vi

. NOTE:~ SEPARATE, EXTERNAL GROUND,

\Z:]

L3

U .
-
c R3
e ve V4
I | oW
l nal o == C8
| - R5 T
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¥ i )
=

Cirewt No 76
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 are used in the three-stage radio frequen-
cy amplifier which is stabilized by the em-
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ploying of neutralizing or stabilizing
condensers. The tuning condensers are
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Circuit No. 78

shunted with
equalizing capaci-
ties so that perfect
alignment of this
portion of the re-
ceiver is obtained.
Coupling between
the detector and
first amplifier
tubes, both -27
type tubes, is ac-
complished
through the use of
a resistance-coup-
ling unit.

Circurr No. 83
is that of the Ma-
jestic No. 180 a.c.
operated radio re-
ceiver. In this 7-
tube receiver, twe
-50 tubes are ar-
ranged in .push-
pull providing ex-=-
ceptionally fine
tone quality with
little or no possi-
bility of distor-
tion, due to over-
loading. Five -27
tubes make up the
remainder of the
circuit, three being
used as radio fre-
quency amplifiers,
one as a detector
and one as a first
stage audio fre-
quency amplifier.
A drum switch al-
lows change-over
from a radio pro-
gram to the play-
ing of phonograph ,
records by con-
necting a phono-
graph pickup in
the secondary cir-
cuit of the first
audio frequency
transformer.
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Crrcurr No. 84 is a schematic diagram
- of the Crosley No. 608 a.c. radio receiver,
Three -26 tubes are employed in two stages

41

of tuned radio frequency and a first stage
of audio frequency amplification, a -27
tube as a grid leak and condenser detector -
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Circust No. 79

Continental Awto Receiver

and a -71A tube in the sec-
ond or out-put audio ampli-

fying stage. A -80 tube is

used to supply the plate:
potentials of this receiver
while the fiiter system of
the power supply employs
the high capacity Mershon
electrolytic condenser.

Circuir No. 83 is that
of the Kolster K-21 re- '
ceiver. The a.c. filament
type of tube, otherwise
known as the -26, is used
in the antenna coupling
stage and three funed radio
frequency amplifier stages
of the Kolster Series K-21.
The heater type a.c. tube
-27 is used in the detector -
stage. These five tubes

" complete the tuner portion

of the receiver and are
constructed as a separate
unit, The audio amplifier
consisting of two trans-
former stages and power
supply unit comprise the
second unit of the receiv-
er. The first audio stage
employs a -26 tube while
the final audio stage makes.
use of the -71A. Provision
has been made for plugging
in a phonoegraph pickup

_for the reproduction of

phonograph music.

Circurr No. 86 is that
of the Pilot a.c. short-
wave Super-Wasp receiv-
er. The circuit diagram is
of a 4-tube receiver with
its associated power sup-
ply unit, The tube equip-
ment necessary for correct
operation of this receiver-
includes -24 a.c. screen-
grid, two -27 indirect heat-
er type tubes as first and
second audio amplifiers, a



. -80 full-wave rectifier supplying plate po-
tentials and a -27 Pilotron as a detector.
Tuning is accomplished by two main tun-

=7IA

=0lA
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ing dials for
while
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YEL

the .00016 md. condensers
regencration is controlled by the

condenser in the

- plate circuit of the

detector tube,

Circurr No. 87 .
is aschematic dia-
gram of the Pilot
PES6 radioreceiver

- employing two a.c.

screen-grid tubes
}n the tuned radio

requency stages,
a -27 in the detec-
tor and the first
audio stage, and a
pair of -71A's in
thepush-pull audio
amplifier, while a
-80 full-wave rec-
tifier supplies the
B voltages. Single
dial control is ef-
fected in this cir-
cuit by employing
a three-gang con-
denser each . hav-

- ing @ very small

trimming condens-
er ghunted across
its rotor and stator
connections.

Cizcurr No. 88
is- that of the
Jackson NJ-30
radio receiver. As
is evident from -
the circuit dia-
gram No. 83 the
audio channel is
resistance-coupled

- throughout. It is_

most interesting.
A -24 tube is
operated as a
space-charge am-
plifier. This means
that the usual grid
connections  are
reversed, The sig-
nal is impressed
on the outer
screen-grid and a
fixed voltage is
impressed on the

s :
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inner grid, This gives a very high gain put tube. Although both tubes are sup-
(about 60) so that only two stages ate plied from the same B supply tap, the -24
" necessary. The second stage is a -45.out- is coupled through a 500,000 ohm resistor -
- ——— — — mm—— - which provides the neces-

- sary impedance in the plate
.. circuit and cuts down the

o . VA ,ﬁ.‘ & & ‘ voltage for the plate, .An-.

o 1S ” 1 aa ks | | i other interesting feature is
& 3 « :: N ’ : tl;atdafll-ﬁlatgents are sup- -
N ) g B > = . % . plied from the same trans-

_ mé,{,:?- “_»,.5 § Hé A" ¢ former windings, If this
8z [ ooohnoon) 3 % were done with tubes con-

V= ' i '§  nected in the usual way, it ..~

: q 3 would impress a voltage.
& @}Doc: between the cathode and . -
P & 2 filamentof the heater tubes. -
- 000 This potential would be

equal to the grid bizas volt- .
age of the -45 tube which
is 10 times the maximum
value that can be safely
impressed. To avoid this
the filament and cathodes
of all tubes are operated
at approximately ground
potential and the B -minus

RECORD
YOUUME

CO?ITROL

o

‘226 HUM CONTROL

-~

TRANSFER
41 SWITCH
RADL

212

226

WL

¥
o . =@ is operated at 50 volts be-
SMEAT( ,; ' low ground.
it o )
) 1% (S Mo 8
O e o N BRI DY D of the Fres - a.c.
D 'g"‘-‘!w! % € %‘) operated radio receiver. In
“ |2 this circuit the first tube
s UR |08 Q( -22, a d.c. operated sereen-
_ ) & i o grid tube, is used in the
2170 181/9911 "——?r : a.c. circuit having 3.1 volts
o AHe| | : = ;aw a.c2.7ﬁ1a:ll;1ent, ~folhowed
\ 9 y a -2/ tube as a detec-
8 E;: Bty tor, a -26 as a first trans-
g S ' former-coupled audio
/ . stage and a -71 as an out- -
9. / put stage, also transform-
/ er-coupled. B potentials
ol are obtained from a -80
2 983 ’g'a’g fltlﬂl-wave rectiﬁ;,r ﬁt-lubﬁz and
& BPYRgEEE _ the conventional filter cir-
%2 ' %§§§§°g°§§ 5 cuit employing an audio
wy §8§§§§§3g‘§? || § frequency choke coil and
2z € PXER N & filter condensers. By means
£ simewion g : .
%z o CEEERECEIE of two resistors, the cor-’
o8 P g g | ‘rect operating voltage 1is
3L 1D 82%anct | - ™ supplied to the screen-grid
"' _fgs. z%:zggg %7 of the radio frequency
3° gga et @% choke and the plate of the
ﬁk,‘,;,,;;;,;é&,;' 'g"f : detector tube. Single dial’

o | -
Yypyoupve] T control is effected by em- -
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ploying the stator plates of the two vari- operated, embodying the following fea-

able condensers at ground. potential. tures. First, four tuned stabilized circuits;

) second, power detection ; third, high quality

Crrcurr No. 90 is a schematic diagram  two stage audio channel employing push-

of the Fada No. 35B radio receiver, a.c. pull in the final stage ; fourth, eight tubes as

s follows, 3-24, 2-27,

090000 } 2-50, 1-80; ffth,

ey provision for phono-

graph pickup at-
‘tachment.

N FY
]
OHMS

~20°

MAGNETIC SPKR

O
Sp
VOICE COIL.

F . : ! 1t Crrcurr No. 91
: — is a schematic dia-
gram of the Bosch
No. 48 radio receiv-
er comprising of
three stages of
tuned radio fre-
quency, making use
of screen-grid -24
tubes, power detec-
tor, a -27 indirect
heater type tube and
followed by a pair
of -45 in push-pull
combination. Due
to the extremely
high gain obtained
in the radio fre-
quency portion of
the receiver, it has
been found unnec-
essary to use the
conventional two
. stages of audio am-
gzg plification. A -80
- tube provides full-
wave rectification in
the power: pack.

Circurr No. 92
is a schematic dia-
gram of the Grebe
d.c. No. SK-4 ra-
dio receiver. This
receiver for opera-
tion on the d.c.
lighting circuit em-
ploys three -24
screen-grid tubes as
radiofrequency am-
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Circuit No, 82

r
i
t
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STEWART -WARNER SERIES 950

o e e s oy

a plifiers, -27’s as de-
LBE _ tector and first au-
§E§ dio and-a pair of

g§ -45's in the final

audio stage. C po-
tentials are obtained
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through the wuse
of the conventional

dry C battery, thus

L permitting the full
24 110 volts d.c. to be
WZ“Z impressed on the
plates of the -45

tubes. Provision has
also been made in
this receiver for the
connection of a
phonograph pickup
unit for the play-
IL ing, eleetrically,
L N phonograph records .
using the audio am-
plifier and dynamic

de”
0] : —"— speaker.  In using
E ] | I this d.c. receiver or

any other, attention
P _ must be paid to the
1F 59 insertion of the at-
— Q= —p——{— tachment plug so
that the positive
terminal connects
with the positive
side of the line.

Circurr No. 93
is that of the Ham-
marlund Roberts
HiQ 30. radio re-
ceiver employing
three stages of
band selector three
stages of radio fre-
quency amplifica-
tion using the
-24high gainscreen-
grid tubes, -27 tubes
as detector and first
audio and a pair of
~45’s in' push - pull
transformer-
coupled audio stage.
The power supply
requires full-wave
1] 4";;. rectifier tube -80 as

_ well as a regulator

No. 88

280
¥

———
8 MFD

01 MFD.

M
5]
td
=
in
‘\
25
]

L=
LT

PICKUP JACK-~»
D

A}

o
L
L]

~,

350
OHMS

224
an
50,000 OHMS -
e
100~
OHMS

350 OHMS

Jackson N.J. 30

60 .-~
OHMS

FRAME

S | I— - : : : tube, eliminating B.
_ - potential fluctua-
tions from varia-
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GREBE SERIES D.C, N2 SK-4

[ 152 oS |

r‘
n

OHMS

1,000
~OHMS =~um

w20, 000 «~.

£

{

~—.—

£l

<R 2E

>
\
A

20,900
OHMS

0.4 Mm-»é

CHOKE (650 OHMS)

+ |

Circuit No. 92

tions in the
110 volt a.c.
lighting cir-

‘cuit.

- Circurtr
No. 94 is a
schematic dia-
gram of the
Zenith 34P

‘and 342P, a.c.

operated ra-
dio receiver. .
This circuit
employs five
-27 indirect
heater type
tubes in three
stages of ra-
dio frequency
amplification,

_ detectorand a

first transfor-
mer-coupled
audio stage,

- followed by a

~10tube in the
final output
audio stage.
Antenna res-
onatce is ef-

~fected permit-

ting single dial -
control by a
tunable coil in
the secondary
of the first
tuned induct-
ance circuit.

- Volume is

controlled by
varying the
plate poten-
tials on the
second and
third radio
frequency
tubes. This
radio receiver -
is intended for
operation in
conjunction’
with one of
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g Ql __ PHONO.

ZENITH NOS- 34P AND 342P

t

101 RADIO HOOK-UPS

-19

=27

-27

|

VOLUME
-CONTROL

1
T

-27

1

-

[

LL

-27

CONNECTOR

-27

AC.
SWITCH

T

e r

Circuit No. 94

the standard
Zenith pow-
er packs,
whose con-
nections, in
cable form,
terminate at
the connect-
or plug of
the radio re-
ceiver chas-
sis. Provi-
sion has been
made in this
circuit for
aphono-
graph pick-
up for elec-
trically play-

" ing phono-

graph rec-
ords, making
use of the
detector, first
audio and
second audio
tubes.

Circuir
No. 95, the
Stromberg-
Carlson
model No.
635-36, five
-27 indirect
heater type

- tubes are

employed in
three stages
of radio fre-
quency am-
plifica-
tion, detec-
tor and first
audio, while
asingle -71A°
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_ - tubeis used in
- o the second or
‘ output audio
frequency

wave rectifier
-80tube isem-
ployed in the
“B” supply.
Stabilizationis -
effactedbyuse
of a modi-
fied neutral-
ized radio
frequency cir-
cuit. Provi-
sion has been
made in this
receiver for
an external
phono-pickup.

3 MFD.

The Strom-
berg -~ Carlson
screen-grid re-
ceiver No. 641
(circuit No. .
96) employs
complete
shielding. As
a means of
stabilizing the
radio-fre-
quency cir-
cuits four
filter condens-
ers in groups

"of two, ar-
ranged in
series-parallel
are in each of
the r.f. ampli-
fier stages, to
provide a by-
pass for the
screen- grid
and plate cir-

‘ X cuits of each
—‘“,—ﬂﬁﬁ'% . of these am-

plifiers.

- ~ The six
tubes required
for this radio
receiver are as
follows: three

Circuit Ne. 95

¥

1600

OHMS
O

o MFDN

¥

: " _u—rl«
< |

AN
.98

SWITCH  SWITGH
L0

"o

ON-OFF  HI-LO

-stage, A full- -
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~-24, one each
-27, -45 and
B -80.
E -

=i In the Co-
lonial Model

SG32 a.c.:re-

ceiver (circuit

No. 97) four

sharply tuned

circuits which

are totally

shielded from

each other are

“staggered”to

secure a flat-

top resonance

curve. Auto-

matic regula-

tion of the

“audio channel
allows equal

quality of re-

production on

both the low

and high vol-

ume. The tun-

er comprises

four shielded

and filtered

P stages of high

T
C{
[

7800 OHMS

2.+4500 OHMS

3

Circuit No, 96

gain radio fre-
- quency ampli-
: fication, em-
E ploying four

g
o A
k4 N

~ [ 390 onms

a.c. screen-

§ grid tubes, one
- ' of which is
, used in the

power - detect-
or stage, The
detector out-
puts to a resis—
tance-coupled
first audio
stage employ-
ing the -27
type tube, The
final audio
stage com-
prises a pow-
er-amplifier
employing two
-45 tubes ar-
ranged in
push-pull.

(3 . .
- A
e dbTes
{
i \]

224

224

Stromberg-Carlson 641

-,
<3

Q<

-

20,000
OHMS
6 o,.i
_-:-", 4
o/
MS
800 -

ANT.
I
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CrrcurT
No. 98 is

the dia--

gram of the
HFL Mas-
tertone ra-
. dio receiver
includ-

ing the

power sup-

ply. Each :

tube in the
interme-
diate and
detector
stages is in-
dividual-

ly shielded -

as are the
individual
coils. A pair
of -45tubes
are em-
ployed in
the power
audio out-
put stage.

The bat-

teryr- aper-
ated Radio-

la 16 (cir-

cuit No.
99) e m-
ploys four
-01A tubes

in the ra-:

d i (o] f re-
quency am-
plifiers and
detect-
or stage.
A-12Atube
in the first
audio stage
and a simi-
lar tube in
the output
stage. Une
dial con-
trol tuning
_ is a feature
of this re-

ceiver and

101 RADIO HOOK-UPS <
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is accomplished by using the first r.f. tube ment circuit of the radio frequency am-
as a eoupling medium. Volume is con- : T
trolled by a rheostat in the positive fila-

plifier tubes,
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, _ e , Circurr No.

14100 : . ' 100 is a sche-

O - ' - matic diagram

gg-nb‘-f - L AHMOHD of the RadiO'

L~ 4NaLN0
ST

la No. 33.
Here three -26
tubes are em-
ployed as ra-
dio frequency
amplifiers, -27
as detector,
-26 first audio-
and a -71A as
second or out-
put audio am-
plifying
stage. Full- -
wave rectifica-
tion is ob-
tained through
the use of a
* -80 tube. This
radio receiver
is provided
with one dial
control al-
though pro-
vision has
been made for
compensat-
ing on one of
the radio fre-
quency stages
and a detector
stage for ex-
tremely fine
tuning.
- In the Ra-
diola No. 64
Superhet-
‘erodyne (Cir-
cuit No. 101)

. g '
[:EI N - = : =27 tubes are
. : | employed

-HA

"
P - T
N—g 1o

| e

COND.
30,000 -
OHMS

per. |
TRIMMING |

&

> 110 V. TAP

Circwit No. 100 .

crn—-—-lq—-“ -—n'c-——o-?

/26

THREE=~GANG TUNING
TR N e

PSR,

/=26
Y
";['
=
440
OHMS

throughout up’

' é to the output

J stage where a
<§ iDDOOC\O/ super - power
P - -50 tube is
used. Two -81

tubes supply

the “B” po-

: _ tential for the -
receiver and the field coil of the dynamic speaker.

0
N
I

‘ AIoHLINOD
I ,,/ FANNI0A

RADIOLA N¢ 33

4
R.F. COMPENSATING

pren T
. -

" CONDENSER

L]
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‘ .
U R.C.A.N2-64

-~ 27 mpUT ~27R%

(270 4
-27

4

1200
L oS

4

4

mmaﬂm ‘——'Jmli ol I

O - Qi3 g

youE
OHMS CONTROL 1o posTS
13 AND 12

e

meg
COik

== f--_GROUND
TO FRAME

[ Ff’.S V./‘

FIELD PROTECTIVE SWITCH

Circuit No. 101

SET BUILDERS and DEALERS

Send for ROYAL-EASTERN’S NEW 124-page 1930 General Wholesals Catalogue
It is free, No obligation to buy

Every werth-while radio, electrical and sporting goods item is featured at
lowest wholesale prices, Being the largest Radio and Electrical Mail Order
House in the East, we can serve you beat. We buy no seconds. We have no
job lots, Only fresh and clean products in original factory cartons.

32 YEARS OF SERVICE TO THE TRADE—THREE BRANCHES—
BEST CREDIT RATING—WE CARRY LARGEST
STOCK IN THE EAST

Our Bankihg Affitiatlons and Depositeries

The Natlonal City Bank of New York, N, Y,
Trust Company, New York
Bmoklm Naitonal Bank, Brooklyn, N. Y.
Bank of Manhattan, Long Island City, N. Y,
Huguenot Trust Co.,, New Rochelle, N. X,

¥

Royal-Eastern Electrical Supply Company
Send for Catalogue Today. It’s free
14-HU West 22nd Street ~New Yorlk, N. Y.

4 New Radio Books Now Sold at
” Magazine Prices

NEW RADIO TROUBLE FINDER only 1001 RADIO QUESTIONS AND
AND SERVICE MANUAL 50c ANSWERS ~— 1930 Edition

RADIO AMATEUR'S HANDIBOOK Each NEW SHORT WAVE MANUAL

: Buy Them ai the Newsstands or Mail Ordei to _
MACKINNON-FLY PUBLICATIONS, Inc., 381 Fourth Ave.,New York, N. Y.



LET RcA
YOU

ON THE ROAD

INSTITUTES START

To ® ® ® L

ADIO needs you . . . That’s why the
A\ entire Radio industry is calling for
: tramed men. Radio is thrilling work . ..
. has easy-hours, vacations with pay and a
chance to see the world. Manufacturersand
broadeasting stations are now
eagerly seeking trained RCA Insti-
tutes men. Millicns of sets need
servieing . . . thousands of ships
require experienced operators. ..
Never before was there an oppor-
tunity like this.

This is the Only Course Sponsored

 ehanic and
Inspector
$1300£0 840060
« Year,

Broadeast
Station

Mechanic by Radio Corporation of America
' ‘?;’;’o;" RCA sets the standards for the

entire Radio industry . . . the RCA
Institutes’ Home Laboratory
Training Course enables you to
. quickly learn all the secrets of
Radio, . . In your spare time you
can obtain a thorough, practical
education in Radio. You learn
Radio by actual experience with
the remarkable outlay of appara-
tus given to every student. That’s

a Year. -

$1800 to $4000
a Year,

For the added convenience of students

who prefer a Resident Study Course
RCA Institutes, Inc., has est tablished
Resident Schools in the following cities:

New York ., . . . 76 Varick Street
Boston, Mass, , , 899 Boylston Street
Philadelphia, Pa, . 1211 Chestnut St.
Baltimore, Md, . 1215 N. Charles St.
Newark, N.J. . . ., 0560 Broad Street

Home Study gradustes may also attend
any one of our resident schools for post-
graduate instruction at no extra charge.

SUCCESS »~ RA

“Clip this Coupon NOW!

why every graduate of RCA Insti-
tutes has the experience, the abil-
ity and the confidence to hold a
big-money Radio job.

Graduates of RCA Institutes Find
It Easier to Get Good Jobs

Students of RCA Institutes get first-

- hand knowledge, get it quickly and get

it complete. Success in Radio depends
upon training and that’s the training
you get with RCA Institutes. That’s
why every graduate of RCA Inatitutes
who desired a position has been able to
get one ... That's why graduates are
always in big demand!

Study Radio at the Oldest and
Largest Commercial Training
Organization in the World

Send for this Free Book...or step in_

at any of our resident schools and see
for yourself how thousands of men are
already on the road to success in Radio.
Remember that you, too, can speed up
your earning capacity...can earn more
money in Radio than you ever earned
before. The man who traina today will
hold down the big-money Radio job of
the future, Come in and get this free
book or send for it by mail. Everything
you want to know about léarning Radio.
Each page packed with pictures and
descriptions of the brilliant opportuni-
ties in this gigantic, world-wide money-
making profession.

Send For This liook Today!?

RCA INSTITUTES, Ine.
Dept. R.H.U., 76 Varick’ _Street

DIO

frmone ),
-RCA INSTITUTES, INC.

Formerly Radio Institute of America ‘

New York, N, 'Y,

Gentlemen: Please send me your FREE 40-page book
which fllustrates the brilliant ppportunities in Radio and
deseribes youriaboratery-method of instzruction athome!

Name—

Addess




HE Tuner the Radio World is waiting for. De-
signed specifically for ise wit ELECTRAD~

LOFTIN-WHITE A:245 ~Direct Coupled
Amplifier, or any direct-coupled Amplifier with simi-
lar characteristics. : R .

0WING to the great public interest in the revolutionary Loftin-White Direct- ;
Coupled Amplifying System, Electrad engineers have developed: a. carefully
matched radio-frequency tuner to work with this type of circuit. Utilizes the power ;
supply of the Electrad A-245 amplifier for A, B and C current, through a conven- |
jent plug-in cable. To tuned stages with — one dial operation — complete shield- ¥ .
“ing with all wiring below metal chassis — simple but efficient volume control — M’
system — unusual ease of assembly are outstanding features. =~ A

A product of typical Electrad high‘ciuality - Ean
and most advanced engineering.

Complete parts (except tubes) including assem-
bly and operating imstructions, — $40.00.

The Famous EE_.ECTRAD

LOFTIN-WHITE A-243
Power Amplifier .

Vtilizes one ’24, one ’45 type tube in the revolte

Licensed under Loftin-White -

tionary Loftin-White Divect-Coupled Amplifier  alenis P ending for purposes

Circuit and giveas‘l tremendous volume with un- 5:;‘;"”““1 in our literaure .

_rivalled tone quality. bt . X
Self-contained power supply, with 280 Full Iﬁ;%%iorggfé;ofg‘iﬂ:;ﬂof -
Wave Rectifier provides all power for ampli- ica ond dAssocigted Cow- . L
fier and the New Electrad L-W Tuner de- panies for Radic, Amateur .
scribed abeve, Easy to build and operate. Experimental and Broods

Complete Parts (Less tubes )—§$35.00. cast Recettion. )

ELECTRAD INC. Dept. 701 RH, 175 Varick St., New York, N. Y.

Please send me immediately full details on your Electrad
Loftin-White Tuners and Amplifiers

S

NAME v0eveneoseonenanntansncsctvnsssannssne .er

Address .iistisrersrrscrracsocssnssesarans
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The replacing of the old
battery operated receivers wit
all-electric Radios has created a tre-
mendous country-wide demand for
expert Radio Service Men. Thousands §
of trained men are needed quick!

30 Days of
R.T. A. Home Training

enables you to cash in on this
latest opportunity in Radio

Ever on the alert for new ways of helping our
members make more money out of Radio, the
Radio Training Association of America now offers
ambitious men an intensified training course in
Radio Service Work. By taking this training you
can qualify for Radio Service Work in
30 days, earn $3.00 an hour and up,
spare time; prepare yourself for full-time
work paying $40 to $100 a week.

More Positions OpenThan There
Are Trained Men to Fill Them

If you were qualified for Radio Service
Work today, we could place you. We
can’t begin to fill the requests that pour
in from great Radio organizations and
dealers. Members wanting full time positions are
being placed as soon as they qualify, 5,000 more
men are needed quick! If you want to get into
Radio, earn $3.00 an hour spare time or $40 to $100

We furnish
you with all
the equip-
mentyouneed

to become a

RADIO
Service Man!

a week full time, this R.T.A. training offers you the
opportunity of a lifetime.

Radio Service Work a Quick Rouse
to the Big-Pay Radio Positions

Radio Service Work gives you the basic
experience you need to qualify for the
big $8,000, $10,000 to $25,000 a year
Radio positions. Once you get this ex-
perience the whole range of rich oppot-
tunities in Radio lies open before you.
Training in the Association, starting as
Radio Service Man, is one of the quickest,
most profitable ways of qualifying for
rapid advancement. 9§ If you want to get
out of small-pay, monotonous work and
cash in on Radio quick, investigate this R.T.A.
training and the rich money-making opportunities it
opens up. No special education or electrical exper-
ience necessary. The will to succeed is all you need.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the
Association. For a limited time we will give to the
ambitious man a No-Cost Membership which need
not . . . should not . . . cost you a cent. But you
must act quickly. Filling out coupon can enable you
to cash in on Radio within 30 days, lift you out of
the small-pay, no-opportunity rut, into a field where
phenomenal earnings await the ambitious. You owe
it to yourself to investigate. Fill out coupon NOW
for details of No-Cost Membership.

The Radie Training Association of America
4513 Ravenswood Ave., Dept.RHU -4 Chicago, 11,

r------------------------------I

The Radio Training Association of America
4513 Ravenswood Ave., Dept, RHU-{ Chicago

Gentlemen: Please send me details of your No-Cost train-
ing offer by which I can qualify for Radio Service Work
within 30 days. This does not obligate me in any way.

..................

-------------------------------J
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