build up

your

library

ITERALLY thousands of read-

ers have built the now famous

Doerle Short-Wave Radio Receivers.

For the thousands of readers who

wish to build any, or all of the many

Doerle Short-Wave Radio Receivers,
this book has been specially erea

Contains EVERYTHING that has ever
been printed on these fomous recelvers. Four
of the most popular sets are described herein. These are the famous sets
that appeared in the following issues of SHORT WAVE CRAFT: “A
2-Tube Receiver that Reaches the 12,500 Mile Mark,” by Walter C. Doerle
Dec., 1931-Jan., 1932). “A 3-Tube "Signal Gripper,” by Walter C.
Doerle November, 1932). ‘‘Doerle '2-Tuber' Adapted to A. (? Operation,”
(July, 1933). ““The Doerle 3-Tube 'Signal-Gripper'Electrified,” (August,
1933) and “The Doerle Goes ‘Band-Spread,’"” (May, 1934), Nothing has
been left out. Not only are ali the DOERLE sets in this book, but an
excellent power pack if you wish to electrify any of the DOERLE sets,
iz also described.

Everything has been brought up to date; it isn't merely a reprint of what
was printed originally, but any improvements on the original sets that
were made by readers and various laboratories heve been incorporated in
this most up-to-date book.

i i'I'aj‘e advantage of the special offer we are making and use the eoupon
elow.

RADIOIPUBLICATIONS
1018 Hudson Street New York City

RADIO PUBLICATIONS GEL 2
1018 Hudson Street, New York, N. V.

Please Send immediately your book HOW TO MAKE
FOUR DOERLE SHORT WAVE SETB, for which 1 en-
eloge 10 (coin or 1. 8. stampa aecepiable). Book iz to
be sent prepaid to me

ONLY

10

i
H
B YL

__CENTSj’I

GERNSBACKS EDUCATIONAL LIBRARY.Ne2

HOW TO MAKE THE

LT WAVEAR

. 1Tand 2 TUBE RECEIVERS

|

RADIO PUBLICATIONS
101 HUDSON S§T.
NEW YORK CITY

AND BATTERY
LOUDSPFAKER




Most Popular AlU-Wave Receivers

THE “MEGADYNE” ONE-TUBE
LOUDSPEAKER SET

By Iugoe Gernsback

N this article, the author de-

A scribes the first practical one-
tube loudspeaker set using a pentode
tube. The set has been tested ex-
perimentally in a number of loca-
tions in the metropelitan New Yotk
district by several independent ex-
perimenters. In all instances, its
performance was astonishing; not
only did it bring in all locals on the
loudspeaker with sufficient volume to

HIZ advent of the new and
more efficlent tubes has wadse
it possible to build radlo sets
which were not dreamed of
five yeave ago. [ have often stated
sditorially, that the radio art is
headed in a directlon where in tbe
near future, it will be possible to
obtain as much volume from a sin-
gle one-tube set as we [ormerly
obtained with a seven or tea-tube
set.
Dewvelopment of the Megadyne
Some time ago, I started to ex-
periment with the idea of produc-
ing a ene-tube loudspeaker set that
wounld actually work and could not
be classed as “tricky.” 1 thought
that the efficiency of the new
screen-grid  and  pentode  tubes
wounld make this possible. A few
of them were tried in all sorts of
eirenits, but it was found that mno
matter how good the usual eircuit
arrangements were, the volume
that could be cobtained from a loud-

fill a large room comfortably, but
distant stations as well,

Such stotions as KDKA Pitsburgh,
WTAM Cleveland, WBZ Spring-
field, WTAC Hartford, Conn., and
many others were received with fair
loudspeaker strength.

Experimenters and fzus who have
looked forward to a REAL one tube
set now have their wish fulfilled.

speaker was not sufficlent to call
it loudspealker volume.

I then resurrected my old Inier-
flex idea, a circuit that 1 devised
in 1925, This eircuit was oxceed-
ingly popular at the time and sey-
eral hundred thousand receivers
using this cireuit were built all
over the world. To those who have
forgotten the circuit, and to those

Fig. 1.—showing “Interflex" (lreols,




2

who were not In radio at the time,
1 outline the circuit herewith in its
fundamentals:

Figure 1 ghows how the erystal
detector is ronnected directly inte
the grid of a tube. The eircuit is
not of the reflex type, nor ig there
regeneration in any form. The
erystal in the grid circuit acts as
the detector, while the vacuum tube
acts as an amplifier. The amplifi-
cation obtained, depending upon
the senszitivity ef the crystal, is
from 10 to 20, and may he greater
in some c¢ases.  In other words, by
using a cryatal detector, the addi-
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tion of the tube will give real
amplifieation. The circuit is re-
markable in that there is no dis-
tortion and the reception ¢f the
signal is clearer than when the
tube iz used alone; it being well
known by radio engineers that the
pregent vacuum tubeg are peor de-
tectors, whereas, due to the per-
fect rectification posgible, thers is
nothing better than a ecrysial de-
tector for clarity.

The Interflex system iz made use
of in the Megadyne (megas. the
Gresk for great; dyne from the
Greelk for power) and the resulis

Fig. A—Front View eof 1-Tube “Megadyne.”
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Fig. 2.—Bchematic Diagram of the “Megndyne.'

are astonishing. The final eirculf
of the onetube loudspeaker set is
illusérated in Fig. 2. It will be
seem immediately that amn entirely
new cireuit iz used and, as a mat-
ter of fact, it will be noted that
the tube works “backwards.” The
positions of the screen-grid and the
control-zrid have bheen reversed:
the writer found that in practice
this combination gave far greater
amplifieation than the stralght cir-
cuit. The reason for this is prob-
ably to be found in the better utili-
zatiom of the gpace charge.

When bullding the Megadyne set,
be sure to follow the eircuit ex-
actly, and for best results use the
paris specified. Fig. A and B clear-
Iy show the layout of the compon-
ents on the panel and base board.

Referrinz again to the ecireuit,
we first have condenser C1, which
ijs used to tune the antenna. Its
capacity is .00032-mf. C2 is a small
molded bypass condenser. .00025-
mf. It is a new addition to the
Interfler idea, and is quite nec-
essary in this cireuit. Tt will be

found that the ecirenit does not
operate well without the condenser
at this point. Remember that all
connectiona bhetween C1 and the
contrel grid of the tube should be
just as short as possible. They
cannot be too short.

Ag to the erystal detector, in the
Interfiez ecircuit, I recommended
the uze of a Carborundum delee-
tor. It is still perhaps the blest
deteetor for this purpese, but un-
fortunately it i3 no longer mann-
faetured. 1 therefore substituted
a fixed crystal detector which iz of
the iron-type variety and which
works very well in this particular
elreuit. I do aot recommend a
galena detector as It is not stable
enpugh, Next to carborundum, iron
pyrites iz the best.

Note that, in this circuil, the
erysial detector works best in only
one direction. Try reversing its
connections, and you will quickly
find out which iz best. It is mot
possible to do this on loeals as the
circuit will be found to work even
without the erystal for strong
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locals. It ig only on distant sta-
tions when the necessity and su-
periority of the ecrystal detector
becomes apparent. When trying to
ascertain which is the best positiecn
for the erystal, tune in a DX or
weak station and then find out
which way it works best.

Regarding the tube, the ecireuit
will be found to work well with
such tubes ag the 222, 224, 247, 232
and £235. 1 found, however, that
the best results are obtained with
a 238 tube.

Condenzer U4 may be .00025-mf.
to .0006-mf, The best one is ascer-
tained Ly experiment. Condenser
C3 iz of the variable compression
type, obtainable on the market, the
vaiue being from .0003-mE to .001-
mi. This condenser, while adjust-
able, is not used as a variable. and
once adjusted remaing in that pos-
ition.

Az to the loudspeaker, remember,
we have not any too much veolume,
and for that reason only a good
magnetic loudspeaker will perform
well, I have used successfiilly the
better magnetic types which are
available now.

Regarding batteries, the '28 tube
uses 6.2 volts; ‘the current com-
sumption is low, i.e, .3-ampere.
You can either use a 6-volt storage
battery, or otherwise five new dry
cella.

“B” Voltage: I recommend the
use of 135 volts, though the set will
be found te work well with only
90 wvolts.

The novelty of operation lies in
the fact that the so-called screen-
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grid voltage connects to the con-
trol-grid—the cap of the tube.

And here is where some caution
iz necessary. If you use 135 volts,
take a tap of 2214 volts flgured
from the negative end af the “B”
baltery. This tap goes to one side
of the tickler as shown,

The thres cireult tuner asz used
ln this circult may be any good
type as iong as it follows specifica-
tions., The zecondary, wound on a
¢ or ordinary eardboard tube
ches high. The tube Iz wound
11 1% inches with No. 20 D.C.C.
wire. There are 68 turng all to-
gether. The tiekler messures 134
fiuciies in diameter and abeut 11§
Inches wide, It iz wound with the
gamea gize and kind of wire as the
secondary, and there are 32 turns
all together. The three eireuit
tuner specifled has the uvswal pri-
mary. In this get it is not used and
to connections are made to it.

Additional Notes

CAUTION. The tap on the “B"
battery should not be more than
2214 wvolts, counting from the — B
side. Considerably louder signals
may be obiained by increasing this
voltage to 4514 volts, ard here is
where you have to be careful. Cer-
tzin types of tubes if used with a
voltaga higher than 2214 will
“eherry"” the grid, that is—due to
the extra current flowing—the grid
becomes overtaxed, If you find
that the grid gets red hot, discon-
nect the excess voltage immediately
and go back to 2214 volts, as other-
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wise you will damage the tube;
but this does not apply to all tubes.
Certain tubes as, for instance RCA,
38 are not affected in this manner, and
they will take as high as 6714 volts on
the control grid without cherrying.
Therefore, always be sure to watch
the grid and see that it is not over-

5

loaded. I may add that I have not
found any tubes that give better
results (louder gignals) when a
voltage higher than 45 is used on
the control grid.

Condenser C3 1s important be-
cause it adds to the volume of the

Flg. B.—EBear View Bhewing Placement of Parts.
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Compleie Plotorin]l Layeet and Electrieal Connectlens for the “"Merndyne.
Designuting nembers correspond with these on Fig, kB

aignal. It is eritical and should Le
adjusted to the lower waveband
(higher frequencles). Select a sta-
tion betweer 200 and 250 meters.
The signal shoold not be too lond.
Then with a serewdriver, which
should be insulated, begin slewly
to adjust the adjustable cendenser,
You will find that adjusting this
condenser also affects the tupning
somewhat. [t will, therafore, ako
be necessary to adjust the tuming
condenser (1 slightly until you
reack a point in your adjustment
of C3 where the signal eomes in
loudest. Some tubes kave a ten-
denecy to “motorboat” —a eert of
clucking, pultering npolse is heard
in the loud speaker: condeusger C3
corrects this condition to a great
extent. When the best adjustment
has been found for the lower wave-
band, leave the econdenser and do
not touch it thereafter. Do not use
too much regeneration becanse yvou
will then get distortion atthough
the signal will be Jouder. Best re-
sulls will be obtained when the set

oscillates slightly, or just bslow ths
oscillating  (whistiing) peint.

Ii, in rare lustances, you find you
caunot gat the set to oscillate, Lry
increasing the capacity of ceadens-
er C4, A larger condenser here
sometimes helps. If the set still
refuses Lo oselllate, it will then be
necesgary to use a kigher woltage
on the comtrpl grid. Try 45 veits
with a series resistance 20 as to
keep the grid from getling red.

Sometimes reversing the polarity
of the tube heater or tickler Ieads
helpa.

It the set tends to “choke up”
indicating that the signal grid s
“Llocking™ it may be necessary te
shunt 25 to 7 mezohm gridieak
across the giznal grid (sereen-grid
of the tube) and eathode. This is
indicated on the schematic diagram
at the points marked “X.” It might
be well to use a variable gridleak.

Outside of this, ths et will prob-
ably not be found to be tricky.

Of course, the set may alse he
used with headphones suhstitated
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for the loudspeaker, and in this
manper it will be able to get more
stations because naturally stations
geveral thousand miles away are
not received on the londspeaker ex-
cept under unusual conditions. The
set is really remarkable for DX
worls,

One word as to aerial and ground.
The specifications given here pre-
suppose an aerial about 125 feet
long includlng lead-in. On shorter
or longer aerials, changes should
be made in the sscondary winding
of the eoil, although it may be ecor-
rected to some extent by using a
gmall seories condenser in meries
with the antenha or ground.

List of Parts
One tuner (for .00032-mf. tuning
condenser);
One ITammerlund 320 mmf, variable
condenser ;

One Type '38 pentode tube:

One Carter &-ohm theostat;

One BMS fixed crystal detector:
OncfPﬁddc-r Condenser, (0003- to 001-

mi:;

Jne J00023- (or, .0005-3} mf., mica
fixed condenser ;

One Aerovox ,00025-mf, fixed con-
dionser ;

(e 3-prong tube see

Four Eby binding nos

Flve Fahnestock clips;

One roll hookup wire;

Two Kurz-Kasch, 134 in. &nobs;

One Kurz-Kasclh: vernier izl (scale

0-100, reading clockwise! -
One bakelite panel, glze 7 x 10 x

3 /L16-in.;

One baseboard, 5-ply =sizz 7 x 10 x
14-1n.

Note: Parts of different manu-
facture may bhe used, but their elec-
trieal specifications must bhe tha
same as thoze specified alove.

ELECTRIFYING THE MEGADYNE
FOR 110 VOLTS A.C. or D. C.

By Hugo Gernsbeaek

aliminating batteries.

book was described a battery-
model *“Magadyne,” the Joud-
speaker set that requires only
one tube—a pentode, and a erystal
In the foliowing description will
be found all the detsils for operat-
ing this remarkable recalver from
the house current, thus entirely

IN the preceeding article in this

The only fundamental difference
between the battery set and the
electric set, is the usge of 3 simple
“B" eliminator. The original set
wag designed fo use a “uni-paten-
tinl cathode” type of tube, the '3%,
which possesses two outstanding
advaniages: First, the rugged fila-
ment may be operated with full
efficiency under wide flucination in
the filament voltage supply which
may be either A.C. or D.C. Ses
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Fig, 2.—EBchematie Diagram,

ond: the thermal lag of the heater,
and the uni-potential characteris-
tic of the cathode, prevent the re-
production of hum when the fila-
ment is supplied with raw A.C.

This essential unit for electrify-
ing the Megadyne, the “B"” elim-
inator, iz illustrated in Fig. A;
Fig. 1 gives a pictorial diagram of
connections and the schematic cir-
cuit 18 shown in Fig. 2.

Although this unit has been built
up in “breadboard” style, for con-
venience in illustrating, the exper-
ienced constructor will have no
difflculty in making a more com-
pact agreement. Inexperienced
constructors are cautioned to ob-
gerve a few fundamental rules,
should they desire to revamp the
parts layout to suit a particular
condition.

An important polnt, and the one
to which particular attention must
be paid, iz the adjustment of vari-
able resistor 9 which controls the
voltage at terminal B-PLUS INT.—
the potential for the control-grid
(cap lead) of the '38. If this po-
tential is permitied to exceed ¢ cer-
tain critical value the grid will be
seen, in a darkened room, to glow
cherry-red, and continued applica-

Flg, 1.—Pictorlal Layout of Power Unit

tion of this voltage, which is con-
siderably beyond the setting for
best operation, will resull in the de-
struction of the pentode.

A full-wave type 80 rectifier tube
iz employed for smooth D.C. out-
put; the power transformer must
be designed to deliver secondary
potentials of 5 to 6 volta for the
fllament of the '38 pentode; 5 volts
for the filament of the 80 rectifier
tube and 275 volts on each side of
the center tap of tke secondary.

Recidents of D.C. districts may be
interested to note that by break-
ing the leads of this power unit
at X, to eliminate the power trans-
former anf rectifier, and connec-
ting the two wires to the 110 V.,
D.C. power-line leads having the
polarities indicated, (reversing the
plug in the socket will check this
condition), D.C. plate supply will
then be available; the flnal step,
to obtain filament current from a
D.C, power cirenit, is to connect
the filament terminals to the light-
line, with a3 25- or 40-watt lamp in
series. Fuses rated at 2 Amperes
must be connected in both sides of
the power line; a ground is not
necessary, a .01-mf. fixed condens-
er should be connected in series

rF
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with the aerial of the receiver when
used with the D.C. power pack.
Caution: The electrolytic condens-
ers should be of the unpolarized
type if the pack is is to be opera-
ted on D.C. or else the fuses will
blow.

Due to the design of this power
unit, it is possible, whether opera-
ted from 110 volts D.C. or A.C. to
secure very flexible control of the
output potentials, by adjustment of
resistors 8 and 9. Electrelytic by-

9

pass condenser b is particularly
effective as resistor &, in addition
to acting as a voltage-limiting unit,
also functions as a part of the filter
gystem.

In the “breadboard” model, a
common “can” connection for the
three electrolytic condensers is ob-
tained by mounting them on a
strip of aluminum about 34 x 514
x 3/32-in, thick, supported, 34-in.
from the baseboard by means of
two metal brackets. The new elec-

110V, 3

A.C. LINE

&

/-P-

¥Fig. A—Uompletely sssembled Power Unit,

Numbers correspond with Figs. 1 and 2,
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trolytic condensers in cardhoard
containers may be used too, in place
of those in cans, if so desired. Re-
sigtors, & and 9 are rheostats moun-
ted on brackets.

Exceptional care has been taken
in the design of this unit to reduce
the kum level at the output poten-
tial ferminsls to the lowest possible
point; however, the fields of the
power transformer and the filter
chokes are very strong, and if
they are permitted to interact with
the receiver equipment, hum from
the reproducer will be heard. It is
cond policy to keep the power pack
as far from the recelver adg space
permits—three feet at least,

Resistors 8 and 9 are adjusted
8o thut statlons come In lpudesti.
The adjustments are then left in
position and should not be touched
thereafier.

Tuning and operating the Mega-
dyne remains as before.

List of Parts
Oune power transformer, having ons
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5 to 6wvolt winding rated at 2
amperes or more; one 5-volt wind-
ing at 2 amperes; one center-
tapped winding at 275 to 350
volts elther side of the center
tap,

Two filter chokes, each 30 henries,
25 ma, 500 to RBO0 ohms 6, 7;
One unpolarized electrolytic con-
denser, 4 mi, 400 volts, J;

Two electrolytic condensers, 8§ mf,
400 volts, 4, 5;

Twa Clarostat varizshls rheostats,
typa C2, 0 to b magohm ranze, 20
watts 8, 9;

One 1—mi., 200-volt condenzer, 10:

One fixed resistor, 10,80 olms, 1
watlt, 11;

One hinding post strip, 12;

One tube socket, UN-type, for Vi,
9.

One power ecable, with plug;

Ono wood baseboard, 7:4 x 1114 x
54-in.

i

A BEGINNERS “ALL-ELECTRIC”

1-TUBE A. C.-D. C.SET
By F. R. Harris

TIE first really one-tube ALL-
HLECTRICO Set nalng
TACUDM-TUDRL rcetifieation. Op-
erates on any 110-voit Uwme, any
current and frequéncy. The ideal

| Beginner Het,

REALLY "1 tube” sefi,
which would operate from
f' the regular power lines—
-~ 110 V., AC. or D.C.—has

long been the dream of experimens
ters but it hag never, to date, been
accomplished, There have begn de-
soribed, befora this sets which
were, technically, of the l-tubs va-
riety, obtaining their power frem
copper-oxide rectifier stacks and
gimilar expedients but the compli-
cation and expense of these mesh-
ods greatiy overbalanced the ad-
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vantages gained through the elim-
ipation of the geparats rectifier
tube., However there has recently
been infroduced a new tube, Known
as the type 12A7, which combines
a power output pentede and a balf-
wave rectifier In the same glass
envelope and—bebold—we have onr
1 tube electric set! The complated
et is shown in Figs. A and B.
The schematic circuit is Fig. 1.
The 12A7 Tube

The tube is the heart of this eir-
euit—wlthout if, the circuit would
be imposzible, Itz characteristics

combine thoze of fwo regular tubes,

The glass envelope, of the stand-
ard size known as 8T12, {3 the
same size and shape as that used
for type 58 and 77 tubes and
others; it containg a pentode see-
tion practically identical with the
trpe 28 tube, and im addition, a
hall-wave rectifier element. XBach
has its own cathode and its own
separate base pins. The base is of
the small 7 pin type and the con-
trol-zrid of tlie pentode Is con-
nected to the tube cap. Base con-
nections for the tube are given im
Fig, 1.
Construction

Az will be geen from the illustra-
tion, the set is laid out on am alum-
inum chr=ais. The complete Iay-
out, * .2 two chassiz pigens la
given In Figs, 2 and 3. Tt other
than the specified parts are used
the layout will, of eonrge, have to
be changed accordingly.

The tuning condenser is mounted
on the front panel through fthe
medium of two Ne. 6-22 bolts, Sev-
eral small washers or other form
of gpacer ara placed over each

11

BL{3MEES) 12487 P
AND C3 ( 350 MME) £7H50 0HMS

SW. A}.IDJ
R4 (25000
CHMIE)

JACK

Tlg, A.—Bet Beady for Ooeration.
serew between the panel and frame
of the condenser to hold it paralie!
to the front panel.

The filameut rasister, RS, is
meunted upright through a singie
hole in the sub-panel b means of
ene of the =serews thot will be
found holding the brackets. A
cardhoard tube is generally packed
around the resigtor on which is
marked limes indicating one-eighth
of the tetal resistance; i yen de
not bave available a voltmeter to
set the flament voltage across the
tube Lo iis proper value it cam be
arrived at approxzimately hy setting
ous end sliding eontact opposite the
first of these marls, This filatnent
resiator Beeomes qulte hot In opera-
tion so0 do not fail o remove the
cardboard tobe and keep all Insu-
lated wires well clear of this re-
sistance.

In mounnting the jack for the
phone plug be sure that the frame
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and lock nut are well insulated
from the chassis. Otherwise you
will have a direct short across the
power supply which will probably
ruin the rectifier section of the
12AT tube. Also be sure that the
center arm of the potentiometer
R4 is not grounded to the chassis
or it will be impossible to control
oscillation.

When you are absolutely sure
that all wiring is correct, you may
insert the line plug and turn on
the switch, After a few seconds a
bright point of light will be seen
inside the cathodes of the tube and
they will gradually heat up to a
dull red glow. The circuit is then
ready to operate. If D.C. is being
used, it may be necessary to re-
verse the plug.

Warning: The post marked “Gnd”
on the diagram is not to be con-
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nected to a ground unless it is
absolutely necessary to do so to
gecure quiet operation and then
only after a 0.5 mf. paper condens-
er has been inserted between the
grouna wire and the “umnd” post
on the set. Do mot permit the
ground wire to touch the metal
chassis.

Attach the antenna, and plug In
the headphones. Screw the ad-
justing screw on C1 almost all the
way in and turn R4 all the way to
the right. Now, on turning the
tuning dial from one end to the
other a series of squeals should be
heard, If this does not occur it
indicates that the clreuit is not os-
cillating. Turn back the screw on
C1 slightly and try again. Keep
trying this until oscillation occurs
all over the dial with Cl1 screwed
in as tightly as possible.

QHME 4

R4, 25000 EvaL, C4,O.1-MF DET.&

__/ POWER
|__L R1 RECTIFIER
= 3ufcs rrz A7

INSULATED Fig. 1.—
FROM CHASSIS

Complets

~ BOTTOM VIEW OF TUBE BASE~

" r3 sshematlis
0.5-MEG disgram of
iy the 1-Tube
-.._j All - Electric
]
[d Bet. Whaean
GND 3:70 4 3
A 'é:m i uning am ex-
o -2
u 350 MMF :’"’“’ "“'::
=S i <L - cHassIS GROUND e o
ser
{ECTERVALEIOUND g aTERS RS, 3500HMs, S0W i i
1 - Sl A econdemeer st
PENTORE - ) CONTROL= 8 4
CATHODE ?a ¥ o) ook the peiat in
RECTIFIER )
CTIELE _,.v? ‘m&"@_&‘/ LW, 3 the disgram
recTFER_A | @ '2 PENTOOE PLATE T g4 10V, marked with
AT -GRID T -0
CATHODE r PENTODE SCREEN-GRID (sW.8 R4 ARE GANGED) AC-DC an “X."
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X
CcH
SW. AND 0.3-MEG \
RA (25,000 O.I-MR A c7 \?COLMMF
OHMS BME 5-7
) L1 AND L2 0.5-MEG

Fig, B.—Underside View Bhuwing Layout of Farta.

The position of C1 will depend
greatly on the aerial used, the
longer the aerial the looser C1 will
probably have to be since a long
aerial loads the circult and keeps
it from oscillation. However, a
long aerial is necessary for proper
pickup apnd for any DX work
About 75 feet, as high as possible
and well insulated would be about
right.

Once the proper position for C1
is found it may be left alone and
the only controls neces=ary will be
the tuning dial and R4 for feed

back. Like any osecillating circuit
the most sensitive point will be
found just outside the zone of os-
cillation. Slow, careful tuning and
akillful handling of the oscillation
will result in some rather remark-
able DX records for such a simple
set.
Theory

There ig nothing remarkably new
in any single feature of the set, the
novelty results from the combima-
tion of features imn a single umit.
The signal, picked up by the an-
tenna is fed through Cl1 to the
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tuned circuit C2-I1 and thegde
through the grid leak and condens-
er to the grid of the tube where
detectinn takes place., The audie
compenent of the signal is fed from
the plaie to the tube through the
headphones while the radlo fre-
quency component of the signal is
blocked Ly the choke L3 and forced
to trave! through L2-R4 and back
to groumnd threugh C4, The
strength of the radio frequency cur-
rent in this cirewit, and hence the
amonunt of feed back iz governed
by the resistor R4.

Power i3 supplied to the plate of
the tube through the rectifier por-
tion of the tube which gives rise
to a pulsating D.C. Thisg is filtered
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inte a pure D.C. by the network
L4-C6-C7. No condenser iz put en
the rectifier side of the inductance
CH, for two reasons. First, a high
value of D.C. voltage I8 not desir-
able for grid leak detection; and a
condenser input would raise this
value considerably. Second, a choke,
input, as used, tends to lessen the
difference between the plate voltage
when used on A.C. and D.C. lines.
The rasistor RS serves ito drop
the Iine voltage of 120 to the 12.6
reguired by the fillament of the
tube., This had better be adjusted

UACTY

b 7
R j':z:-'_!z—l‘

ey
HOLES 70 EIT BINDING \ N A
- bDaT sTRIP

~ SUB-PANEL~ _J

Fig. 5.—8ub-Pansl Layout,

Most Popular AlU-Wave Receivers

by means of a voltmeter fo the
proper value if possible.

Troubles
No Oscillation:

Reverse connections to L2.

Be sure condenser ©4 is non-im-
duetive iype.

Be sure choke RFC is effective.

Raise screcn-grid voltage by de-
creasing value of R3.

As a last regort increase turns of
L2,

Be sure B4 is connected in the right
direction: so that when the line
switch iz off the resistance is all
in,

Unrontrollable Oscillation:

Decrease scresn voltage by Inereas-
ing value of R3.

Decrease valus of C4.

Remove choke RFC, if this com-
pletely stops oscillation decreass
value of C5.

Check cirenit for unwanted sources
of feed-back.

As a last resort decrease turng on
L.2.

Fringe Howl on “Plop™:

This is controlled largely by the
value of R2; the amaller this
value the more smoothly oscilla-
tion oceurs down to the point
where contral through R4 is lost.

The voltage on the sereen-grid is
rather critical in this eircuit. If
it is too low the eircuit will not
ougillate and will be less sensi-
tive generally. If it is too high
it may ecanse an annoying 60
eyela hum in the phones. The
trick is to get it as high as pos-
sible without allowing this hum
to occur or causing uncontroll-
able gscillation. This voltage iz
governad by the network R2, R3,
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and considerable experimentation
with these two values will prob-
ably be rewarded with greatly
increased sensitivity snd better
all-aronnd performance.

List of Parts

One midget tuning condenser, 350
mmf,, CZ;

COne Hammarlund trimmer condens-
er, 5-70 mmf. C1;

One pigtail mica condenser, 350
mmi., 03

One pig-tail mica condenser, .001-
mf.. b2;

One paper condenser, 1-mf., C4;

Two electrolytic condensers, 8 mf.,
ch, C7;

One Centralab potentiometer with line
switch attached, 25,000 ohms, R4;
One} carbon resistor, 15-W, J-meg.,

R2;

One carbon resistor, 14-W., .b-meg,
R3;

One earbon registor, 14-W., 3 megs,
R1:

One wire-wound resistor, 350 ohms,
50 W.,, R5;

One R.F. coll, screen-grid inter-
stage, shielded, L1, L2;

One 85 mhy. RJF. choke coil,
R.F.C.;

One midget filter choke, 20 hy,
center tapped, CH.:

One singlecircuit jack and insula-
ting bushing, J:

One small 7 prong wafer socket;

COme type 12A7 tube;

One hinding post strip marked
“Ant.-Gnd.";

Aluminum for panels, 1/16-In.
thiel, wire, simnall hardware, line
Note: These parts may be of

different manufacture but must

have the specified electrical char-
acteristies.
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THE “FOUR-IN-TWO” ALL-WAVE
ALL ELECTRIC 2-TUBE SET

By J. T. Bernsley

short-wave set constructors pre-
ferred a set that Is economical
to bulld and operate, and em-
ploys a minimum of tubes with a
maximum of efficiency, that this

I’I‘ WAS with the realization that

receiver was designed,

Before discussing the relative
meriis of the circuif, and the theory
involved, it would undoubtedly be
of greater interest to the construe-
tor to learn, first, just what this

CONDENSER
INSERT
Sw. L

REGENERATION
CONTROL , 140 MMF.

2-GANG 140 MMF.
TUNING COND.

POWER
sw.2

VOLUME CONTROL
50,000 OHMS

Fig. A—Front View of Set. Note Novel Ooll Back.
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Fig. 1.— 50,000 OHMS
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gel can do. "Well, in the first place,
it will operate a loudspeaker
(magnetie, or permanent magnet
dynamic types) on most signals
transmitted within a radius of 750
miles, On broadeast tests, con-
ducted in a steel office huilding in
New York City, stations 1,500 miles
away were brought in with fair
oundspeaker volume.

On short waves, police calls all
over the country were more than
comfortably heard on the loud-
speaker,

Foreign broadeasts, on short
waves, were recelved from numer-
ous countries. At the time of these
tests LSY in Argentina, South
America, was heard with gzood loud-
speaker volume., Alsa YV3RC, in
Venezuela, with exceptionally good
volume. DJC, in Berlin, Germany,
was tuned In (on loudspeaker) con-
slstently for several weeks, Am-
ateur radiophone stations in abun-
dance, to delight any ham or other
interested listener, were received
in the wvarious bands assigned to

amateur phone communication.
Using only two tubes, and of the
most unique types that have ever
been produced, it I8 possibie to ob-
tain full four-tube results, The
set ia distinetly designed for else-
tric operation, either 110 V. D.C.,
or AC. (of any {freguency), but
only this combination of tubes, as
will be explained later, will permit
such operation—and the sguivalent
performance of four tubes, By
using conventional plug-in eoils, the
complete short-wave range of from
15 to 200 meters is covered.
Broadcast Reception, Too!
However, the necessity for ever
changing coils to cover various
wave-bands is reduced considerably
by a special feature included with-
in the tuning circuit. This consists
of a tandem 140 mmf, two-condens-
er gang, one gection of which is
constantly in the tuning cirenit—
the other section inserted at will
(in parallel, to inecrease the total
effective tuning capacity) from the
front panel by means of a toggle




18

switch mounted as shown in Fig.
A, Thus, not only does this fea-
ture facilitate a wider tuning fre-
quency range, but should the con-
gtructor desire to use this set for
regular broadcast reception (using
a broadcast plug-in coil from which
a few secondary turns are re-
moved) he will find that the opera-
tion is much more highly efficient
and satisfactery., This may be af-
tributed, in engineering parlance,
to an “improved L/C ratio.
Cireuit Design
Referring to Fig. 1 it will be
noted that the two tubes employed
are the new “multi-purpose” types
BFT and 12A7. The 6F7 tube really
comprisez twe tubes in one glass
envelope, a pentode and a triode.
In thig receiver the pentode see-
tion Iz employed as the regerative
detector, and the triode section as
the first audio stage. Thus, two-
tube efficiency is obtained from this
gsingle tube. The 12A7 also com-
prises two tubes in one glass en-
velope. but the type of operation
and arrangement of the elements
within the tube are entirely dif-
ferent. Here we find a8 power pesn-
tode (whose -characteristics are
fdentical with the 38 power tuhe)
and a half-wave rectifier all in one
unit. By utilizing the power pen-
tede section of this tube as the
final power oaudio stege, and the
half-wave rectifier for rectifying
the alternating eurrent, when it is
operated from A.C. (on D.C. the
direct current continuously passes
through the tube) we obtain two-
tube efficiency from this single
tube. The net total, as a result of
this arrangement, is full four-tube
efficiency from two tubes. No re
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flexing or other tricks, just a
straightforward regenerative detec-
tor followed by two stages of re
sistance-coupled audio amplifiea-
tion, the final stage being a power
audio, and a rectifier or “B" supply
—all from two tubes.

The heaters of these two tubes
are wired in geries, thus requiring
a filament voltage of 18 V. and a
current of 0.6 of an ampere ({or
600 ma.). This is obtained from
the power line by means of a geries
resistor (325 ohms), oOr a power
cord in which this value of resist-
ance is iancluded. No power trans-
former, or any other transformer
whatsoever, is employed. The 110
V. supply—A.C. or D.C.—is fed di-
rectly to the half-wave rectifier sec-
tion of the 12A7 tube. The effi-
ciency of this rectifier is such that
the voltage drop through it may be
considered as being almosi neg-
ligible., Since resistance coupling
is used in the audio stages, no
audio transformers are necessary.

Two low-resistance power chokes
(only 100 ohms resistance, approx.,
each) are emploved in the fiiter
section. This design, coupled to
the use of three electrolytic con-
densers, completes the filtering ar-
rangement, as shown in Flg. 1, and
has been found more than sufficient
to remove any trace of rtipple or
hum.

Regeneration is obtained by in-
duetive ecoupling of the ‘plate”
winding to the secondary or “grid”
winding. It is controlled, however,
by a midget 140 mmif. variable con-
denser (mounted under the sub-
base, as shown in Fig. A which
regulates the amount of R.F. en-
ergy existing in the plate circuit.

Most Populer All-Wave Receivers
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SPARE
ColL RACK

GANGED
(2) 140 MMRE

12A7

SPEAKER

110V, A.C.LINE—

PLUG-IN
COILS

6F7

GND.  ANT.

Fig. B.—Rear View Bhewiag Layout of Maln Farts.

Regeneration may also be con-
trolled by the volume control
which is shunted across the plate
coil and thus serves as a con-
trolled short-circulting device to
regulate volume or regeneration.
For broadcast reception this con-
trol will be found considerably
more effective for regeneration reg-
unlation, It is recommended that
the single variable condenser be
used on short-waves for this pur-

pose, and left at maximum capasty
for the broadeast band in whishk
case the volume control is used ip
its stead.

List of Parts

One Hammarlund tandem, é&ua)
section, 140 mmf. (each) wvariable
condenser gang;

One complete get of plug-in cofis
(5, with broadcast coll, 4 only fer
complete short-wave coverage);

One single Hammerlund midget
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wvariable condenser, 140 mmf.;

Two General Transformer chokes,
#0 hy., 100 ochms each;

One Hammerlund RF. choke, 85
mbhy.;

Two Cornell-Dubilier electrolytie
nondensers, 16 mf.,, 200 V,;

One Cornell-Dubliier electrolytic
sendenser, 8 mf.,, 220 V.;

Two 7 prong wafer sockets
(smsall) for 12A7 and 6F7 tubes;

One 4 prong wafer socket for
plug-in colls;

One ILR.C. realstor, 1,500 ohms,
1L W.;

Cne LR.C. resistor, .I-meg., 1 W.;

Two LR.C. resistors, .26-meg., 1
W.;
One LR.C. resistor, .b-meg, 1W.;
Oue LR.C. resistor, 7560 ohms, 1

One I.R.C, resistor, 2 meg., 1 W.;
One wire-wound resistor, 326
ehms, 40 W, gize, or power cord
with equivalent resistor buflt-in;
Two 8.P.B.T. toggle switches;
One volume control, 30,000 ohms;
Twa Cornell-Dubllier tutular con-
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densers, .1-mf., 400 V.;

Two Cornell-Dubilier tubular con-
densers, .006 mi., 400 V.;

One Cornell-Dubilier mica con-
denser, .001-mf,;

One Cornell-Dubilier elecirolytic
condenser, 10 mf., 50 V.;

One antenna tritnmer condenser;

One drilled sub-base and panel
unit (as shown In illustrations);

One type 12A7 tube;

One type 6F7 tube;

Miscelianeous supplies, such aa
wire, hadware, vernier dial, etc.

Note: These parts may be of dif-
ferent manufacture bu? must have
the same electrical speciflcations.

Conclusion

This receiver, if wired carefully
and as per Fig. 1, should operate
to the complste satisfaction of any
constructor. The adjustment of the
antenna trimmer condenser may be
rather critical i{f an antenna sys-
tem of relatively long dimensions
{s employed. For best results use
a short overhead wire (about 385
ft.) placed as high as possible.

SUPER-REGENERATIVE SINGLE-TUBE

LOUDSPEAKER SET
By W. P, Chesney

HARS ago, when radio was
being developed by the ex-
perimenter and the sama-
teur, a cne tubs loudspeaker
get was the ultimate goul of svery
censtructor. Varlous types of eir-
suit combinations and forms of re
ealvers were tried end bullt, and
in a good many cases actual loud-
speaker results with one tube were

ebtained. In favor of other fads
or fancies, interest in developing
maximum efficiency from a single
tube waned. The constructor be-
came caught in a maelstrom of
other intriguing possibilities of
radio which took his attention
away from this most interesting
and worthwhile work. But now,
with interest being resumed in
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MAGNETIC

REPRODUCER
L1 AND R2
L2 15 OHMS
Fig. A.—Front View of Set. Note small size *ad to Xer,

gmall receivers, as evidenced by ths
increasing popularity of the midget
set, and since more highly devel-
oped tubes—(from an angle of sen-
sitivity and power output) are
available—the constructor and ex-
perimenter iz once more focusing
his attention in this direction.

To the uninitiated, it is not de-
sired to convey the impression that
it is possible to construct a one
tube set that will duplicate the
efficiency of a five or six tube set.
What is emphasized is that no ma-
chine or electrical device {s any-
where near 100 per cent efficient.
Particularly i{s this true in the case

of a vacuum tube. And since there
is room for improvement in this
case, through careful study of the
problems involved and careful cem
struction of the receiver, it 1a mors
than possible to make one tube
operate a loudspeaker (with fair
sensitivity) to the satisfaotion eof
the user.

Since only one tube Is employed,
its function is limited teo that of
detection, or rectification as some
term it, eseentially becaunse the high-
frequency sigmals fed to the tube
by the tuning ceoil and eondenser
arrangement must bs converted ko
D.C. (of a pulasating nature) so as



ta operate the loudspeaker, Some
means of boosting the strength of
ie sigoal must be provided for,
since no further stages of amplifica-
¢hon are permissible. In earlier
modeis of one tube loudspeaker
sute, regeneration in various forms
wag employed for increasing the
gutput from the {ube, Because
regeneration returng any excess
Y. energy that exists In the plate
(or output eireult) of the tube back
ip the grid or input side to be amp-
litted and rectified, we can readily
ees why this form of cireunit mini-
mizes any dissipation of energy and
therefore increases the efiiciency
gbiained from the tube.

The parts can be found in any
redio shop for a very small sum
and with the exception of the bat-
terieg and tube the cost usually
rung less than $6.00 ineluding a
low-priced speaker, The total cost
for the complete outfii only runs
wreund $10.00. For the man who has
po elactrical supply in hiz home
and wishes a batterv radio set that
wiil werk well with a speaker and,
sbove all, the cost of material not
Le excead $10.00. T belleve this
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gimple set will prove most Inter-
esting. The first cost is low and
the upkeep iz far below the aver-
age radio receiver.

To ohtain even more amplifica-
tion and real loudspealer resulis,
the circuit emploved in this ene
tube set is of the “‘auper-regenera-
tive" type. But, lest the reader he
frighiened by what he hag heard
about so-called “supers,” lef me
emphasize that this set i3 not the
least bit eritical, vnstable, or in
any way temperamental in its op-
eration. Upon careful consideratipn
of the schematic wiring eireunit,
shown in Fig. 1, it is noted that
it is in reality a “Flewelling" su-
per, cne of the most stable and
easily built super-regenerative re-
reivers that has as yet bLeen de-
viged. The receiver is built around
a 33 tube whieh is a power pentode
that requires only 2 V. of “A" bat-
tery for filament supply, and either
90 or 1356 V. of “B" batteries. The
latter veoltage, when used, will give
glightly more volume, but average
results may be obtalted from %0 V.

With the exception of tha ceil,
which has two windings, all other
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33 (SOCKET)
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Tig, B.—Uaderslde View bhowlng Placement of Pmrta.

material can readily be oblained.
The coil must be especially made
by the constructor, and is wound
on & 1 in. diameter form, about 3
ins, long, The secondary, L1, con-
sists of 110 turns of No. 32 enamel
covered wire. The primary LI, or
plate coll winding coneists of 43
turns of Ne, 34§ ID.S.C. wire wound
belew the grounded end of the sec-
ondary. The suggested layout and
consiruction arve shown in Figs. A
and B.
Adjustment and Tuning

If the get seems to be Insensi-

tive then the trouble iz possibly

due to the connections te the ceil
winding L-2 being reversed, This
winding mnst be in proper phase
relationship to L1 or else regenera-
fion will not take pizce. Fixed
condensers, O3, G4, and U5, must be
exuctly as specified and mica-dislec-
tric type is recommended to reduce
the losses and inconsistencies that
occur in the paper type. It is
through thesa condenzers that the
superregenerative aclicn is obtain-
ed, A 100 mmf fixed condenser
may be connected across the outpat
termipals, but will not be necessary
in all cases, Its inciusion will be
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necessary if & persistent whistle
takes place—but in some cases will
also help to actually inerease the
volume. R2 controls the wolume
and stability of the receiver, by
reguluting the filament temperature
of the tube, Stations are obtained
by simply tuning the variable con-
denser, CI1.

To obtaln good loudspeaker vol-
ume, & high impedance magnetic
type loudspeaker is recommended.
It sbould preferably be of a “cloze”
gap construction, which feature
makes the unit highly sensitive,
though it might tend to chatter a
little on extreme volume.

Too large an antenna for this re-
eelver should not be used. It may
dampen the sensitivity of the set
instead of increasing its efficiency.
An approximate total length of 75
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feet will be found to be ideal.

In Fig. 1 are given optional coll
winding data.

A ground is not always neces-
gsary; it should be tried, though.
Corneet it to the end of L1 op
posite the antenna connection (or,
the junction of L1, C1, C3 and C&).

List of Parts
One 509 mmi. variable condenser,

GE:

One mica fixed condenser, 250 mmt.,

Two mlea fixed condensers, .G0S-
mf., C3, C4;

One fixed condenser, 250 mmf., C5;

Omne resistor, 1 meg., R1;

One 15 obm rheostat, R2;

Miscellaneous parts, such as §
prong socket, hardware, chassls
base, binding posts, 33 tube, and
magnetic type loudspeaker.

PORTABLE TWO.-
TUBE BATTERY
LOUDSPEAKER

RECEIVER

‘E ?’HILE formerly  several
tubes reguiring heavy bat-
teries of large capaeity

were employed in portables
to obtain loudspeaker volume, now
the pentode with Ifs loud-speaker

output can be used alone with a

minimum of battery space and

welght,
In the set {llustrated, only two

Flg.B. —lllght. showing the cevmplete
portable set,
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B
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BATT.
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FIG. 1

Tig. L—Schematic Disgrsm of the Battery Portable Hecelver,

tubes are employed; a type WX-12
(“general purpose”) and a type 33
audio pentode. The reason for this
particular combination will be
pointed out later. The carrying case
is that belonging to a small portable
typewriter; but any suitabls box
may be employed, or ome can be
made especially for the purpose.
The folding loud speaker is built
into the cover. One dry cell sup-
plies the filament voltage; while
four of the smallest sized 2214-volt
“B"” batteries provide the plate po-
tential.

The cirenit is a slmple regenera-
tive one, employlng one of the
small three-circuit tuners so pop-
ular a few years ago. While the
tone quality is not comparable with
that of the modern receiver, with
dynamie reproducer and power
amplifier, it {8 egual to that ob-
tained from a small portable pho-
nograph; and on locals, and for
distances up to a thousand miles,
the volume is loud enough for fiil-
ing a large room.

The WX-12 tube was selected, not

only because it iz a good detector,
but also because its required fila-
ment potential (1.1 voits, requiring
only one “A" cell) fits in with the
design of the set.

Fig. 1 shows the final schematic
circulit. The three-circuit tuner
(comprising the primary, secondary
and tickler coils L, L1, L2, respec-
tively) has the secondary L1 tuned
by the .00035-mf. midget variable
condenser (C3; this covers the
broadcast band. The grid condens-
er Cl has a capacity of .00025-mf.
and is shunted by the grid leak R
of 2 megohms, R1 iz a fixed fila-
ment resistor of 1.5 ohms. An
Amperite or filament rheostat may
be used, or a fixed resistor may be
used, or a fixed resistor with an
adjustable contact.

The bypass condenser C2, which
shunts the audio transformer T,
has a capacity of .0005-mf. The
“A” “B" and “C” veltages are in-
dicated on the sketech. The loud-
speaker unit L.S. i8 of the horn
type and should have a low im-
pedance, in the order of 7500 ohms;
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Fig, A.—Llosed View of Portable.
althongh w#ny good horn unit may
be used,

The jllustrations Figs. A and B
and Fig. 2, show the general lay-
out, The pariz are mounted di-
rectly on the cage; with the tickler
and tuning condenser knobs, and
the filament switch, on the handle
side, or top (when closed. as shown.
The hatterics and dry cell are se
curely fastened to the bhottom of
the vase by means of a thia strip
of brass lent around them and
secared at each end (o the ecase
with small wood screws., The four
binding posts, for aerial, ground,
and loud speaker, are mounted on
a bakelite strip 3,/16 by 5¢ by 4
in, which is attached to the case
with two angle brackets. The tube
sockets are wounted on the sides
of the casze as shown.

Novel Loud Speaker

The loud speaker used in thizs set
is somewhst novel, Whiie not of
the best design from an acoustieal
standpeint, it works vsry well and
oecupies little space. The horo
structure iz shown in Fig, 3, A
pices of 14-inch plyweod, which will
fit snugly within the cover, iz
hinged to it as shown. Near the
hinged =ide iz bored a2 hole (X,
Fig. C) to receive the throat of the
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horn-type unit LS. When in use,
the hinged portion swings out to
the pesition shown, forming one
side of the horn. When not in use,
the unit is removed and placed In
2 metal clamn at the boitom of the
case; the hinged portion is pushed
in and the cover closed, as shown
in Fig, B; making & compact out-
fit about 414 in. by 10 in. by 12 in.
overall and weighing less thaa 12
pounds |

Tor the ground conusction, it is
nocessary to provide & wire lead
which, by mesns of & spring clip
cn the free end, may be attached
to any large metal object or net-
work, such as grounded pipes or a
metallic framework.

To tune in, turn the tickler knoob
0 that the eirouit oscillates, (mani-
fesied by a rushing “noizo™) and
then turn the tuning dial until a
heterodyne squeal of the station is
heard. Then slowly turn the tick-
ler bock changing the tuning slight-
l¥ (if necessary) with the other
hand. until the stalion is clear.

LIPS
N
5 - i
i eee
Sv.
-3
i

Fig, 2.—Laryout of Al Farts.
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List of Parts
One “Corona” {ypewriter carrying
case, 1044 x 914 x 4 inches deep
(inside dimiensions),
Oue CGen-Win 3-cireunit tuner (L,
L1, L2);
One Hammerlund .60035-mf. mid-
get variable condenser (C3);
One FPolymet .00025-mf. grid con-
denser (C1):

One Polymet .G005-mf. bypass con-
denzer (C2);

One 2-mee. grid leak (R);

One Carter l.h-ebm rezistor (R1);

One “replacement”-type A F. trans-
former (71');

Two DBurgess 2-cell fluzhlight bat
terfes (“C™);

One Purgess 1.5-volt dry cell ("A"):

Four Irargzess 22i14.volt Letferies
("H") .

One 4 prong socket (for V1) ;

One 5 prong socket (for V2);
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One type WX-12 tube, 1.11volt fits-
ment (V1);

Cne type "33 pentode tnbe (V2);
Wour binding posts, with bakellte
sfrip and brackets (1, 2, 3, 4):

One filament switch (Ew);
Miscellaneous screws, wire, soider
ing lugs, efe.

BEGINNERS ONE-TUBE

ALL-WAVE BATTERY SET
By F. R. Harris

the pregrams they carry are
very interesting, but the reql?
thrill of radio lieg in the shovt
waveleagths — the hizher frequen-
cles — on which it i= possiblie to

BROADCAST wavelengths and

pick up programs of all kinds from

the very epds of the sarth! This
receiver i3 designed (o receive
both!

Don’t get the idea, thouuh, that
thiz means complication and dif-
fieulty.

The set we are building is the
gimplest and oue of the hest bread-
beard styles. It is designed for the

abgolute beginner who iz mneither
radio man nor inechenie, and yet
it will equal or better the perform-
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Flg. 8.—Front View of Set.
ance of many more elaborate lay-
outs. Under actual tests it received
(with the broadeast coil) all local
stations with comfortable room vol-
ume on the loudspeaker.

While we are on the subject of
wave bands it might be well to give
a list of the principle divisions and
their alloted uses; the tabulation
gives the frequency in kilocycles
(ke,) and the equivalent approxi-
mate wavelength in meters.

Usage Ke. Meters
Regular
Broadeast G550to 1,500 B545to 200
Short-

Wave 6,000 to 6,160 50 to48.7
Broadeast 9,600to 9,600 31.5t031.2
9,600 to 9,600 31.5t031.2

11,700 to 11,900 25.6 to 25.2

15,100 to 15,350 19.8to 19.6

17,750 to 17,800 16.9to016.8

21,450 to 21,650 14.0t013.9

25,600 to 26,600 11.7to11.2

Police 1,655 t0 1,712 183to 175
2,412to 2,608 124 to 119

Aireraft 2,300to 3,600 130 to85.6
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Amateur 1,800to 2,000 166to 150
Phone 3,900 to 4,000 76.8 toT74.9
14,150 to 14,250 21.2to21.1
28,000 to 28,500 10.7 to 10.5
56,000 to 60,000 5.3t04.9
The set we are building is de
signed to cover all of these bands
from 560 to 18,000 ke. (545 to 16
meters), which should be ample to
give a real Introduction to the
world of short waves; after which
—unless we miss our guess—you
will be, “’rarin to go,” to build a
more elaborate layout with greater
range.

Construction

The first etep in construction is
to get together aill the material
specified in the List of Parts; the
necessary tools; and a fairly large,
firm table upon which to work,
Tool requirements are slmple: a
medium- and a small-size screw-
driver; a palr of diagonal eutters;
a palr of thin, long-nese pliers and
a second pair of sturdier eonstruec-
tion; a wood saw; a plane; a flat
file and a rat-tail file; a hand-driil
and a few drills (one No. 18 and
one i4-in. will be enough to start);
a soldering irom (preferably elec-
tric) and some rvesin core solder,
Of course, you can use many more
tools, If you have them, but those
mentioned above will be enough to
do the job.

Cut the baseboard to size (its
dimensions accommodate all the
batteries), eclean it up with the
plane and sandpaper, and give it a
coat of shellac—always put a “Sun-
day dress” om your work; you've
no idea how it adds to your reputa-
tion as a radio man among those
to whom the techniecal delails are
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Fig. 1.—Compisie Schematic Dismgram of the All-Wave 1-Tube Regelver,

Just so many long words!

Cut the aluminum panel to slze
(it you didn't buy it that way)
with a wood saw—it won't hurt
the saw. Smooth the edges of the
panel with the plane. Next, lay
out and drill the three small holes
along the Dbottom for mounting:

. also the two larger holes for the

condenser and potentiometer. If
you have a drill of the proper size
for these last mentioned holeg use
it; otherwise, use the largest you
have and enlarge the heoles with
the rat-tail file. Dor’t scratch the
panel all up while working on it as
that spoils the whole appearance
of the set. Always put a piece of
Hght eardboard between the panel
and table top when you hold it
down for drilling; and clean away
all chips from underneath.

Now fasten ihe panel to the front
of the baseboard and mount all the
parts.

A word regarding the antenna
gystem may not be amiss hers,
since the builder of this set is sup-

- posed to be an absolute beginner,
For best short-wave resuits the an-

tenna should be as high as possi-

ble and strung clear of everything
eise; particularly, it should be kept
away from trees and ba well in-
sulated. Two 2 or 3 in., high-grade
insulators at each end will glve
excellent regults. Tha hest all
around wire for antenna purposes
is No. 14 solid emnamsel, about 50
ft. long. The aerlal should be pulled
taut g0 that it cannot swing in the
wind and thus cause fading.
Bprings are sold to be placed at
the end of aerials for this purpose
and their use is advisable.

The lead-in can be mads of No.
14 rubber-covered wire secursly
soldered to the aerial at one end:
form a loop so as to allow the
serial to move slightly without
eventually causing a break at thils
jolnt. Stand-off insulators, holding
the wire several inches from the
building, should be used at inter-
vals along the lengih of the lead-
in. A lightning arrestor om the
outside of the building and going
to an outside ground iz advisable,
particularly in rural regions. The
lead-in 1s carried intoe the house
through a porcelain tube which is
mounted in the window frame.
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Slant the tube upward so that it
will shed water. Don't under any
cireumstances, use one of those
flat contraptions that is supposed
to go under the window.

Inside the house, the set should
be groundsd with a wire, as shert
as possible, to the cold water pip-
ing, If convenient, this connec-
tion should be made en the street
side of the water-mseter as they
sometimes have ifiber bushimgs in
them which break the electrieal
continuity of the pipe. It this Is
g0 in your case and yeu cannot
conveniently run the Mne direect,
at least “iump"” the meber with a
wire securely fastened to sach side.

In counéry districts without piped
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water an excellent ground can Dbe
made to the pump frame, or %o
one of more pipes driven 5 to 10
ft. into the ground. This may all
seem very elaberate, but romem-
ber that the finest set made will
operate better on an anienna 8ys-
tem 28 described and it will surely
operate our little gset Tbetter.
Furthermore, every point neted is
important even on broadeast sets
and bacomes more and more so as
the frequency is increased (wave-
length reduced).

In locatisng particularly “teugh™
for reception it may be necessary
to experiment with the direetisn
of the aerial as this sometlmes
makes an appreeiable differcnce.

ARTTNNA L
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Fig, 2.—Pletorial Layout of the All-Wave 1-Tube Recelver. Beginners who are
a5 yet mot familiny with schematic diugrams will find this plcterial very helpful
The placemeni of parts ls mot oritieal, but it Is Important to have the shortest
possible connections between the component parts.
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The other point within our con-
trol, that of tuning, is primarily a
pestion of patience. The most sen-
itive point for any regenerative
eeiver is just at the point of cir-
ieuit oscillation. Turning the tun-
g dial and oscillation control to-
er, meanwhile checking for the
presence of oscillation by the meth-
explained before will give you
'l'm approximate idea of just how
 the twe line-up on any given coil
. The proecedure is to keep the set
adjusted just ineide the oscillalion
peint and to turn the tuning dial
. wery slowiy until you kear a whis-
tle; then, tune for the nlent point
. between two whistles and “juggle”
the woscillation econtrel until you
i'ﬂ'mg in the station. For broad-
and phona stations, thig will
just outaide the oseillation poini:
‘and fer code stations, just inside.
The main points to remember are:
#low iuning; and, careful adjust-
iment of the ogcillation control.

Treuble Shoeoting
" The set iz so simple in design that
irouble is not likely to occur; the
foremost possibility, however, is
Jack of circuif oscillation. If the
\ olrcuit will not oscillate, the first
. thing to do is to reverse the con-
~ nections to P and F on the coil
. gocket. The grid leak, R1, is also
. a factor in preducing oscillation.
. Valmes from 1 to 10 megs, may be
_ tried in this position. It may be
. necessary, particularly in the small-
est eoil, to add a turn or two to
the tickler (the coil between the P
and F socket terminals). Since the
‘tube must be a good one—a poor
tube will not oscillate—before go-
" ing into the business of adding
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turns it might be well to try an-
other tube.

And while on the subject of tubes,
heed the warning that the 2 V,
geries of tubea are very delicate and
must be handled with extreme care.
They will not stand an overload on
the fllaments—if this cccurs, either
from too much plate current or too
much filament veltage the emis-
sion from the filament is destroyed
and the tube is rendered useless.
In this partieular circuit do not
put more than 6734 V. of “B” bat-
tery in use (less, if possible).

Coil Data

It is advised that the beginner
purchase a set of coils already
wound, but if desired he may wind
colls to the data given in Fig 3.
The ceoils are all wound on stand-
ard short-wave plug-in forms 114
ins. diameter x 214 ins. long, four
prong. The tuned winding is con-
nected between the grid prong and
one filament prong and the tickler
between the plate and the other
filament.
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Flz. 83.—The Bezdeast Coil in weund
with ne spsee betweesn the turne nnd
henes the furns are measuved rather
than counted.
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V1, TYPE 33 — PENTODE

List of Parts

One tuning condenser, 140 mmf.,
c1;

Oxne 6 to 70 mmf. antenna compen-
sating condenser, 02;

One 350 mmt. mica grid condenser,
C3;

One .002-mf. mica condenser, C4;

One .I-mf. non-inductive paper con-
denser, 200 V., C5;

One 2 meg. grid leak, R1;

One 50,000 ohm wire-wound poten-
tiometer, RE;

One 4-prong socket for coils Li1-L2;

RL

One 5-prong spring mounted socket
for the tube;

Four spring binding posts;

One wood baseboard, 874 x 9 x 54
in.;

One aluminum panel, 814 x 6 x 1 /16
in.;

Oneg type 33 tube, V1;

One pair of sensitive headphones;

One roll of push-back hook-up wire;

Three 2214 V. small “B” batteries;

One 2 V, storage cell;

Small screws;

Four Fahnstock elips;

One vernier dial




