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An R.F. Short-Wave Broadcast Receiver™

(Awarded $100,00 Monthly Prize—See page 1119)

AVELENGTIIS below 260 meters
are rapidly becoming established
as channels for the broadeasting
of radio entertainment. The re-
cent announcements of the decision of a
number of popular broadeast stations to
operate special transmitters on these waves
proves that the industry’s growing faith
in transmission on high frequencies is be-
ginning to be manifest in a concrete forin.
On the other hand, the interest of the gen-
eral public in the construction of short-
wave receivers shows that the special pro-
grams which are being transmitted on waves
ontside  the  broadcast band  are heing
appreciated.
sShort waves have many advantages, from
the viewpoints of both the broadeaster and
the listener.  In the first place, they seem
lo be wmore cofficient, as the programs of
low-power  stations are frequently heard
half-way avound the world.  Secondiy, there
is less congestion, as more individual chan-
nels are available; and, as a result, a listener
may often receive the program from the
short-wave transmitter of a station with
less interference than would be experienced
in reeeiving the same program hroadeast on
the regular waves,

This picture shows the location of practically all parts wsed in
the construction of this short-wave receiver; the symbols
correspond 1o those ured in the wiring diagrams and the list
of parts. L1 end L2, R.F. coils; T1, T2 and T3, audio trans-

* Rapto NEws Blueprint Article No. 52.

Incorporating an Optional R. E. Stage, Interchangeable Coils
for the 10-725-meter Bands, and Push-Pull Amplification

By W. Francis Goodreau

ENORMOUSLY GREATER RANGE
Not only in the United States, but in a
nuuber of other countries (including Eng-
landd, France, Germany, Holland, etc.) many
stations are broadeasting on waves between
30 and 200 meters. A wmajority of these
programs, even those originating on the

ECAUSE of the demands of read-

ers for the counstructional article
on a short-wave receiver which it con-
tained, the issue of Ranio News for
October, 1927 has been completely ex-
hausted. To satisfy the many peaple
who want to get into the short-wave
“game,” we are presenting herewith a
second article describing another shorf-
wave receiver of excellent design. 117e
earnestly recommend it to ouwr readers
who wish something new.—Fnrror.

other side of the Atlantie, ave availabie to
the owner of an cfficient short-wave receiver.
A mmmber of these stations are broadeast-
ing on regular schedules, while a great num-
her are “on the air” quite frequently, es-
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peeially when unusual programs arce being
nffered.  Practically all of the short-wave
stations in this country broadeast the same
progran simultaneously on their broadcast
and short-wave transmitters.

Because of their musical excellence, these
programs are interesting to cvery” listener,
amdd especially {o the DX fan who, having
received practically all of the American and
Canadian stations, is looking for new worlds
to conquer. Unfortunately, until recently
it was not possible to hear the short-wave
broadeasts with any degree of satisfaction,
hecause of the Iack of suitable receivers.
The sets that were used were mostly de-
signed for code reception and, although they
were very cfficient, they were not designed
to give the guality of veception demanded
of broadeast reccivers fo-day.

Recently, however, articles have appeared
in a nnmber of radio magazines describing
the construction of sets designed for quality
of tone reception on short waves. Most
strictlv-short-wave receivers use condensers
of very small maxitnum ecapacity in order
to tune to the short wavelengths, When
receivers of this type ave used for the re-
ception of waves above 200 meters, it is

formers; V1, T2, U'3, 14 and V35, tulie soclkets; C1, C2, tuning
condensers; O3, regenération condenser: K2, R3, Rt and R3,
filament ballasis: RG, volume control; PH, oscillation control,
Sz, switeh controlling R.F. amplifier stage.
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Diagram yives complete details for building the sie sels of coils vequirved in order to

give Ahis sel v wavelength raage from 10 lo 725 meters, The primary coll consists of

10 turns of Noo 2h SN wive wonnd on a forne 29, inches in dicmeter, with whichever
set of coils it is nsed.

necessary o use coils having a large nnn-
her of turns of wire, in order to get an
induetance value high enough to cover the
waveband  Dhetween 2000 and 300 weters,
While it is e that a tuned cirenit having
a large indnetance and a small capacity
will nsnally give londer signals from any
given slation than a smaller induetance and
large capacity toned to the same station,
it is also true that the selectivity of the
circuit using the small condenser and large
induelanee will nod be as great as that of
the other  combination,

FAULTS 0F EARLY DESIGN

It seems 1o have been the idea of the
degigners, of most short-wave receivers, that
these were Lo be nsed entively for reception
of short waves: and that a separate re-
cciver would he nsed for the regular broad-
east i, While the use of plag-in coils
will cnable the operator of a short-wave
reeciver Lo cover the different bands, it will
vesult in o receciver that is not very sclee-
tive ahove 200 melers. The design of most
of these shorl-wave receivers is valher a step
backward, when eommpared with the nsual
sel nsed for hroadeast veception: sinee prac-
tically all of the sets designed for shovt-
wave work are of the plain vegenerative
Lype.

It must be admitted that the use of two
receivers has some advantages: but it must
also he poinled out that the cost of 1wo
reecivers is bevond  the means of many.
Besides  this, there is the requirement of
wdditional space, not only for the veeeivers
but for the sepavate sets of batteries that
woulcdd probably he used,

The special short-wave receiver deseribed
in this arlicle was designed to he a flexible

veceiver, suitable for use on any wavelength
banel mierely by plugging in the proper coils,
By referving to the schematic diagrn of
this sct, you will see that a stage of tuned
radio frequeney has heen placed bhefore the
usial vegenerative eirenit, Beeause of his
additional tuned cirvenit, the receiver is very
seleclive on wavelengths above 200 melers,

even  thongh siall tuning condensers are
ulilized.  The audio-frequency amplilier has

heen designed for quality reception: it in-
cludes one stage of straight transformer-
conpled and one of push-pull amplification,
Thns, it will be seen that this set combines
the advanlages of both the broadeast and
short-wave reecivers in onv flexible all-wave
cirenit,

CONSTRUCTION
The set is so designed that the experi-
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menter will find it easy to construct accord-
ing to his personal desires, since a wide
nmuber of types of tubes can be used in
the set,  If it is not so desired, the audio-
frequencey end of the cireuit need not be of
the push-pull type; although the quality of
reception will probably be somewhat better
if this type of amplificr is used.  Another
point in faver of this receiver is that, al-
thongh a complete equipment of coils to
cover all the wavebands over which the
set is capable of aperating would be rather
expensive, the constructor may purchase
the coil mountings and two coils for the
short-wave hand at whieh the receiver is to
he operated most frequently, and add the
olher eoils Iater when finanees permit. "This
featnre alone is a good indication of the
flexibility of this reeciver.

With the panel and sub-panel  drilling
layouls shown here, it will be a siimple mat-
ter to place the various parts in theiv proper
positions. It will be noted thal, althongh
ithe front panel measuwres only 24 inehes long,
the spacing frem center to cenler of the
variable condensers is 8 inches; more than
the usnal spacing of such instrinnents. Be-
cause of the short wavelengths Lo which
this sct ecan be tuned, this spacing was
deemed desirable to prevent interaction he-

tween units and  elininate any need  for
shiclding.  The coils are placed a2t vight

angles to cach other and suflicient space is
left  between  them to correet
operalion,

In assembling the set, the sub-panel should
be drilled first and the apparatus mounted
o it. After this, the front panel should he
drilled and the condensers (C1, €2 and C3)
volume control (R6) and oscillation control
(PIT) mounted. Cave should be taken in
laying out the panel and sub-panel, in ovder
o get the holes at the right poinls; as
atherwise considerable difficulty will he en-
countered  when mounting  the  appavatus.
After all of the parts have been mmted
o the panel and sub-panel, the brackets
should be serewed into place and the sct
is ready for wiring.  The oscillation control
bas been mounted on the front panel be-
cause of the need of readjusting il with the
different coils and tubes that will possibly
be nsed,

It will be noticed that a  deuble-pole,
donble-throw, jack swileh (Sw) has been
incorpovated in the set between the radio-
frequeney and detector tubes. This switch
is for the purpose of comparing resnlts
obtained with the set when the radio-fre-
queney stape is used and when the set is
oprrated as a simple regeneralive receiver,
It is also helpful in adjusting the receiver
when it is first tried ont.

Assure

This shows the arrangement of controls on the front panel of the set. Cl and C2, wave-
length tuning dials; O3, regeneration control: PH. oscillation control: RG6-Fil. 81V,

volume control and fllament switel,
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The pluy-in coils are partly wvisible.
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Thiz schematie wiring dicgram gives complete delails of «ll
electiical counections in the receiver; und the xymbols ihich

Care should be taken in placing the grid
leak R1 and grid econdenser Ci, to keep
themr away from the plate wires leading
lo the radio-frequency tube (V1) and also
from the radio-frequeney choke (RFC) in
the detector plate cirenit.  ‘I'he sub-panel
nonnting brackets are placed as indicated;
one slightly off center to provide additional
support for the weight of the audio-fre-
quency transformers (Il and 'I'2),

TESTING AND OPERATING

After the wiring is completea the set
may be tested. 1t is best to throw the
double-pole switch so that the aerial and
ground are connceted to the primary of the
second luning wunit, in order to get accus-
tomed to Luning the regenerative part of
the reeeiver. Tt will be noticed that the
set is very scleetive on the short waves;

B+ c-

but, the nearer yvon come 1o the band he-
tween 200 and 500 meters, the morve inter-
ference will be experienced. Tlowever, when
the radio-frequeney stage is connected in
the circuit, the scleetivity is very good, on
both broadeast and short waves,

Having spent some time testing the re-
ceiver in this manner, the acvial and ground
should be connectled to the primary of the
first tuning wnit hy throwing the switeh
(Sw) in the opposite dircetion. 'The ad-
justment of the oscillation contrel (PI1)
is not diflicult. ‘Tune in a station ncar the
lower end of the condenser scale, tmn ack
the dial of C3 and then slowly turn the dial
on the oscillalion control (PH) to the left.
On reluning the dials CI and C2 no squeals
should Dbe heard; if they are heard, turn
the oscillation control still farther to the
feft. If it is founc Impossible to control the
oscillation in this manner, move the primary

are used to identify them correapond with those in the other
tHustrations, as well ox {he text,

of the sccond tuner further wway from ine
secondary. The relation of the primarvies
on the tuning coils L1 and L2, to their ve-
spective sceondaries, governs the selectivity
of the sct.

It was found in testing the reeciver that
different adjnstinents of the oscillation con-
trol (PII} were needed for some of the
cuils, although most of the coils could he
operated without the adjustment.  When
experimenting with the sct, a 199 tube was
tried in the vadio-frequency stage and was
found 1o he casier to control than a 201A
bhut, since it was not difficult to adjust the
201A and sinee the signals were louder with
this tube, it was finally chosen. In changing
the tubes, the automatic filament controls
(2, R3, R+ and R3) were found very con-
venient, since they are easily changed, per-
mitting the use of any {vpe of tube without
changing the batteries.
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This pictorial wiring diagram indicates the exact arrange-
ment of all wiring under the sub-bDase panel. Letters and
aumbers in this drawing refer to corresponding wirves and
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Tolex, which are similavly marked in the diagram of the
wiring ebove the sub-base panel and the leads to panel
apparal s, which appears on the apposite page.
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Thiz drilling layout shows the exact location of «ll holes vey vired for mounting parts on the front panel of the recsiver.

In the andio-frequencey stages, care should
be taken to secure the proper “C” and “B”
battery voltages recommmended by the manu-
taeturer, "This information will be fouund in
the cartons in whieh the tubes are sold.
When using two 171-type tubes in push-pull,
it is possible to secure
dance-hall  velnme.
Using  the 210-type
tubes with 423 volts
on the plate, terrific
volurne ¢an be  ob-
tained.

The grid condenser
(CH) has a capaeity
of .00025-mf, and the
grid leak (K1) has a
resistance of 5 meg-
ohms.  Grid leaks of
different values should
be tried, in ovder te
determine which pro-
duces the hest vesults,
[t the set has @ tend-
ency to howl, try a
grid condenser of
0001wt capacity.

In testing the re-
ecciver in the Ramo
N rws Laboratlories,
coils covering all the
wave-lengths from 10
to 550 mclers were used.  Amateur short-
wave stations from great distances were
tuned in. and some very intevesting phone
conversation between amatenrs on the Pa-
citic const was heard on the Atlautie
scaboard with sufficient volume to oper-
ate a loud speaker. On the regular broad-

cast band, it was not unusual to find a sta-
tion at almest every degree on the tuning
dials. in

cotmpany this article, clearly show how vari-
ous coils way be plugged in the coil sockets
order to reccive stations on different
wave hands. For receiving stations on any
particular wave band two coils of identical
construciion are required. One coil (L.1) is

COlL DATA

The illustrations of the reeniver, which ac-

used as an antenna

R coupler, and the other

! (L2) as a radio-fre-
C4

quency  transformer,
Euach coil consists of
two windings, a sec-
ondary (8) and a
tickler (T'). The pri-
mary winding (I’)
has the same number
of turns for all wave-
lengths and is at-
tached to the coil
socket with a hinge,
which makes it pos-
sible to adjust the
coupling between the
primary and sccond-
ary coils. ‘The tiekler
windings of the coils
for position L1 are
not used. It manu-
factured inductors are
purchased, the tickler
connections may  be
disregarded. 1f the
coils are made at home the tickler may he
omitted altogether.

In one of the drawings complete details
will he found for making the various coils
which are required for receiving stations

Above iy shown the arrangement of
parts and wiring under the sub-base

panel. R1-Ct, grid condenser and leak;

RFC., R.F. choke ¢oil; S, D.P. D.T.
switeh,

(Continned on page 1174)
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The panel layout showing location of holes required for mounting parts on sub-base panel
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HOOK-UP

The new improved
Consrad Pattern Book

The Strobodyne, the most sensational
development of the age, is the greatest
Super-Heterodyne ever designed. The
best known features of Radio construc-
tion have been incorporated in this
amazing circuit.

And Consrad, the famous Pattern
publishers of Radio, have printed the
entire constructional details for this
ultimate development in up-to-date
Radio efficiency in a new and most
convenient form. The new Consrad
creation, a handsomely-bound booklet,
contains all the details in complete
simplified form.

In this Pattern Book are four complete,
full-size blueprints and all necessary
constructional data required for as-
sembling the Strobodyne—step-by-
step instruction.

Write now—get your Pattern Book—
vou will enjoy building this marvelous
circuit—you will enjoy the results
which are sure to be yours with this
epoch of radio development—the
STROBODYNE.

THE CONSRAD CO., INC.
230 Fifth Ave. New York City

THE CONSRAD CO., INC.
230 Fifth Ave., New York City

Gentlemen:

Enclesed please find 50e, for which Dleas: send
me_ the  Consrad  Pattern  Book for  the
STROBODY N1:.
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An R. F. Short-Wave Broadcast

Receiver

(Continued from page 1130)

operating on wavelengths between 10 and
550 meters. Six different types of coils and
two coils of each type (12 coils in all) are
needed to cover this wide band. Ilowever,
all the coils are not required if the builder
wishes to limit the wavelength range of the
set to a narrower band. The waveband
which each of the six coils covers approxi-
mately is as follows: coil No. 1, 10 to 25
meters; coil No. 2, 15 to 38.5 meters; coil
No. 3, 3L.5 to 68 meters; coil No. 4, 57 to
133 meters; coil No. 5, 125 to 250 meters
and coil No. 6, 235 to 550 meters. If it is
desired to increase the wavelength range of
the set to 725 meters it is possible to do so
hy connccting a .0001-mf. mica fixed con-
denser in shunt with cach of the tuning con-
densers (C1 and C2) when coil No. 6 is be-
ing used.

In constructing the coils the secondary
windings must be spaced. The chart in the
drawing gives the number of turns, the size
of wire and the length of each secondary
winding; and with this data the builder can
determine the proper spacing hetween turns
by experiment.  The tickler and primary
coils are wound with insulated wire and are
not spaced. 'The primary coil consists of

.10 turns of No. 24 S.5.C. wire wound on a

form 214 inches in diameter. The tickler
coils are merely glued inside the secondaries,
or held in place with a few drops of sealing
wax or paraffin from a candle.

The following is a complete list *of the
parts required for the construction of this
short-wave reeciving set:

LIST OF PARTS

1.1, 1.2—Two sets of coils (sce drawing for
details) ;

Cl, C2—Two S.I.F.
.00014-mf. 5

variable concensers,

C3—One S.L.F. variable condenser, .00025-
nmf.;

C4—One mica fixed condenser, .00025-mf.;

T1—One¢ A.F. transformer, 3:1 ratio;

T2—O0ne A.F. transformer, push-pull input
type;

T3—One AF. choke coil, push-pull output
type;

R1—One grid leak, 5-megohm:;

12, R3, R4—Three filument-ballast umts, 5-
volt, Yj-amp. type;

R5—One filament-ballast unit, 5-volt, 14-
amp. type;

116—One 500,000-ohm volume-control rheo-
stat and filament switch;

RFC—One R.F. choke coil, 60-millihenry;

PH—One oscillation control, variable re-
sistor-condenser typce; :

V1, V2, V3—Three vacunm tubes, 201A-
type;

V4, V5—Two power tubes, 171A-type;

SW—0One jack switch, D.I2.D.T. type;

Three tuning dials, vernier type;

Five vacuum-tube sockets, U"X-type;

One panel, 7 x 24 x 3/16 inches;

One sub-panel, 7 x 23 x 3/16 inches;

Three brackets, 8 inches high;

Twelve binding posts;

Two coil mountings (see drawing for de-
tails).

FREE BLUEPRINTS

A set of full-size blueprints, covering all
the constructional details of the flexible
short-wave receiver deseribed in the fore-
going article, may he obtained free of
charge at the officc of Rapro News, 230
I*ifth Avenue, New York City. Readers de-
siring to have these prints delivered by mail
should send ten cents in stamps or coin to
cover the ecost of mailing.

Short-Wave Broadcast Information
By E. T. Somerset (England)

N view of the difficulty experienced by
most people in obtaining a comprehensive
list of short-wave radio-telephonc stations,
and the fact that a large number of the
readers of Ranmio News have coustrueted
the short-wave broadcast receiver featured

by this magazine, the writer has compiled

the list of stations given below, grouped
into three divisions, corresponding to the
tuning coil which must be used with that
wavehand,

Of course it must be realized that the
hands overlap; for instance, 2XAF may
he found to come in at the extreme upper
end of the seale with No. 1 eoil, as well
as at the lower end of No. 2. This is ex-
plained also by the fact that different tubes
and detector voltages will cause an altera-
tion in readings.

Should the reader be unfortunate enough
to experience trouble with what is known
as “Threshold Oscillation” (that is to say,

www americanradiohistorv.com

the set bursts into oseillation after a sta-
tion has been tuned in and the hands re-
moved from the dials) this may almost cer-
tainly be eured by inserting an extra R.F.
choke in series with that used already; and
hy-passing the sceond choke to “A—" with
a .0003-mf. fixed condenser on each side.

If there is trouble with body-capacity
cffects, however slight, an improvement
can always he obtained by taking a scpa-
rate ground lead direct from the “A—"
hattery terminal to the ground hinding post
on the set, and also by grounding the fila-
ment end of the grid inductor.

The following list is. of course, subject
to changes, as these transmissions are
largely experimental; by the time it ap-
peavs, WJ7 will probably be operating on
22207 and 18.715 wieters.  Likewise, Nor-
way’s and Denmark’s short-wave transmit-
ters will be on the air, and as well PCJ}J,
which has been removed from Eindhoven;
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