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Fig. 3. Little need be said concerning this
top view of the new receiver. Its compact-
ness, symmetry of design and complete
expressahility are immediately apparent.

SHORT WAVE C

RAFT for APRIL, 1933

A New National

By JAMES MILLEN*

trol and comparatively reasonable in
price. There has bcen a great deal of
discussion regarding the advisability of
making a combination broadeast re-
ceiver which will also perform satisfac-
torily on short-wave. Scversl extreme-
ly satisfactory receivers of this reneral
type have been marketed and are per-
forming a very valuable service in
familiarizing the broadeast listenar with
the extremely interesting programs
which are now available on short-waves.
Then, too, several very satisfactory
short-wave receivers for amaleur com-
munication purposes have been intro-
duced and have been giving a very sat-
isfactory account of themselves.

The combination broadeast and short-

PHONE BAND
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Fig. 4. One of the remarkable characteriatics of the new receiver is graphically
portrayed in the accompanying illustration. Here we have indicated the performance
characteristics of the receiver when the *band-spread” coils for the 80 meter hand
are employed. It will be observed that the spread from 4,000 to 3,500 ke accupies 100
divisions on the dial, leaving an' overlap of approximately 25 divisions at either end.
Due to the special characteristics of the plates used on the comdensers, the amateur
phone band of 100 kilocycles ocemples approximately half thda space occupied by the
400 kilocycles in the adjacent C.W. channel.

® Nearly all of us recognize that there

is an increasing demand for short-
wave receivers which are highly selee-
tive and very sensitive, simple to con-

wave receivers, if they are of the high
quality te which we have referred

*General Manager, National Company,

above, are also very expensive and the
majority of amateur radio telephone
and telegraph communicalions enthusi-
asts (“hams,” as they are called among
themselves) demand characteristics in a
communicalions receiver which are not
generally found in the combination
type.

Before embarking upon a description
of the particular characteristics of the
new recciver te be deseribed here, it
may be well to clear up one point which
has been causing a congiderable amount
of discussion amoeng short-wave enthu-
siasts and engineers as well. The ques-
tion has to do with the desirability of
covering a great band of wavelength
withont the necessity of changing coils.
Experience has led us to the conelusion
that the most satisfactory type of re-
ceiver for short-wave use is one which
employs changeable coils. We have
made several receivers, in which the
change from one frequency band to
another has been accomplished by a
gwitching arrangement with ecoils
mounted directly in the receiver itself.
I do not helieve that any receiver can
be made to function as well on all of
the wuvelength bands, unless it is pro-
vided with changeable coils. Other ra-
dio enwinecrs who have arpued against
this policy have recently come around
to this way of thinking and several
companics, formerly engaged exclusive-
ly in the making and selling of high-
grade combination receivers, are now
introducing special receivers designed
for short-wave operation exclusively.

Purpose of the New Receiver

In consideration of all these factors

and in view of the extremely satisfac-

tory performance which the AGS re-
ceiver is delivering in all fields of com-
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Fig. 1. The complete circnit diagram of the new National FB-7 Bhurt-Wave Superheterodyne Heceiver. Secven of the lateat tubes
are employed and the receiver is ideal for use in connection with many services as a
the heaters are connected in parallel. It will be noticed that one gide of the heater

from the hcat oscillator. Other systems, common

study of the circuit will disclose. All of
cirenit is grounded to prevent radiation

Iy employed, were found inadeguate.



r

}

tors
fac-
re-

=QI -~

t tuhes
All of
idiation

SHORTAaWAVE CRAFT for APRIL, 1933

Super-het, the “FB-7" |

munication on short-waves, the impres-
gion grew that many of the design feat-
ures incorporated in that receiver could
be applied to & simpler set which would
be ideal for use by the shori-weve
broadeast listener, whe is particulariy
interested in the reception of “foreign”
programs, as well as the amateur oper-

ator who, for his communication pur-

poses, requires a far better shori-wave
receiver than the average and who at
the same time cannot aflord to avail
himself of the commercial type.

General Characteristics

This new receiver carries the desig-
natien “FB-7”, This designation is par-
ticularly applicable to a receiver espe-
cially suited to the needs of the ama-
teur communication enthusiasts. FR
stands for phene band and in the ver-
nacular of the “ham” it also means
fine business, which is an expression
commonly employed to indicate satis-
factory resuits.

The FB-7 is esgentially a short-wave
superheterodyne of the most advanced
{¥pe, incorporating many of the feat-
ures only to be found in the most ex-
pensive and elaborate reccivers of the
gtrictly commercial type. As may be
seen from the accompanying illustra-
tion, the entire receiver is compara-
tively eompact, while all of the com-
ponent parts are completely accessible.
The tuning scale is of the full vision
type and is thoroughly illuminated.

‘Tuning is accomplished by a single

knob and there are no additional ad-
justments of any kind, other than the
volume control. The tuning range of
the receiver is from 15 to 200 meters
or 20,000 kilocyeles to 1,600 kilocycles.
Five different sets of coils, with suit-
able overlap, are used to cover this
range; they are of the regular National
commetcial type and plug directly into
the front panel of the receciver, Pro-
vision is made for both felephone and
loud speaker operation and the receiver
may be operated from the regular Na-
tienal power supply unit or from bat-
teries. “Hams” who desire to nse this
type of receiver for communication pur-
poses sometimes find it desirable to
opérate from a small filament trans-
former and “B” batteries. Thig enables
them to duplicate the performance of
the receiver operated from the regular
power supply, at slightly reduced ecost,

To be more specifie:

Determining upon the circuit which
would most rearly meet 211 of the con-
ditions required for the communication
services, for which this type of receiver
was designed, was the subject of a
great deal of study. Another impor-
tant subject was the determination of
the particular types of tubes which
would best function in a receiver from
which s0 much was to be demanded.
From antenna to loud speaker, we be-
lieve that the FB-7 is the satisfactory
solution to a great many receiver prob-
lems. The following tubes have been
selected because they seem to suit the
requirements admirably. The first de-
tector is the type 57; the high frequen-
cy oscillator and the beat oscillator are
of the 24 type; the two intermediate
frequency amplifier tubes are 58's; the
second detector is the 56 and the output
tube iz the type 69 pemtode. A com-
plete diagram of the cirenit employed

in this receiver appcars
in Fig. 1, but many of
the important features
of the receiver are not
immediately obvious
from a study of the dia-
gram. A sludy of the
vagious portions of the
cirenit and the reasons
for their seleclion will
give # very much more
definite idea of the per-
formance which may be
expected for particular
types of service,

Take the antenna, for
instance. For suitable
tuning over a wide band
of frequencies, it is de-
sirable to have an anten-
na cireuit in which an-
tenna tuning effects are
reduced to 2 minimum.
A large size primary coil
iz always desirable but
in most cases its use has
always been accompanied
hy high inductance and
eapacity which, in turn, have mude a
tuning free antenna system almost im-
possible. My experience in the design .
of short-wave receivers and the success TH
obtaincd in connection with National -
standard plug-in coils for example, re- | .. IO ==
sulted in following a somewhat similar
procedure in connection with the coils
designed for the FB-7. The antenna
primary is inferwound with the second-
ary, in a manner which brings about
a considerable loading effect which is
constant and also permits utilizing the
advantage of close coupling, without
any noticeable antenna tuning effects.

Furthermore, the particular type of =111
antenna circuit employed permits tak- : FEEET
ing full advantage of the desirable TIEERTITH convten =1 ning
features which 2 modern tuned doublet T
and suitable transposed transmission
lines bring about, The use of the tuned . . fer w
doublet is becoming generally recog- Fig. 5. Tuning Cur\r'esq fo[‘ 1‘13:]?. with “gen-
nized as standard practice, where ihe eral coverage™ coils.
best type of recelving enginecring is
involved, Interference, of the man- ovdinary ground connection in the an-
made variety, is reduced ta a censider- tenna circuit. 1t is possible to take full
able degree by the elimination of the (Continned on page 761)

Fir. 2. Front view of the new FB-T receiver. The full
vision scale is marked off in 150 divisions, The tuning
ralibration curve for each one of the five setr of colls
is mounted on the panel. Directly helow the tuning con-
trol there is the calibhrated volume control, of the t){pe
which has proven s0 popular In measuring signal in-
tengity., The coils plug in from the front. Phone jack
ir located at the lower left-hand corner of the {ront
pancl; switch in lower right-hand corner throws the
heat Mreguency oscillator in and out of cireuit.
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Short-wave “Fans,” and “Ham’ operators as well, have been
gazing anxiously at the radio horizon, wondering no doubt
when they would be able to purchase a laboratory-tested
short-wave superheterodyne, at a price which the average
“depression” pocketbook could stand. It has remained for
James Millen and his staff of engineers to at last produce a
smooth-working, 1-dial control superhet, which in the same
breath provides the average SW “fan” with DX reception
from European and other distant points and—secondly— it
provides the licensed operator or “Ham” with a receiver on
which the amateur bands can be spread out. With two sets
of plug-in coils, one designed for “general coverage” and one
set for “band spreading,” either or both requirements are
fully met. The new FB-7 employs seven of the latest style
tubes and has a beat frequency oscillator, so as to pick up
CW signals. A specially filtered power-pack has been designed
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benefits which  the
ground connection sometimes Lrings us
a result of grounding the chasais, with-
out the necessity of having the ground con-
nected to the antenna aysten, which is
permitted to function as an almost sepa-
rate entity from the remainder of the re-
ceiver.,

In selecting the proper tubes for the
first detector, & considerable amount of
time wasg spent in investigating the per-
formance of the type 58 tubes, Thia was
abandened in favor of the 57 because it
was found that, with a 24 employed as the
high frequency oscillator, having its plate
coupled through the compatatively small
condenser (approximately 2 mmf.,) to the
grid of the b7 detector tube, pr_ovided an
arrangenient which gnve a coupling which
automatically inereased as the eoils cov-
ering higher frequency ranges were plugged
1m.

advantage of the

Stable operation of the high-fr_cqueqcy
oscillator, resulting in an unwavering sig-
nul response, has been ohtained by using
the 24 tube in what is called an elsciron-
coupled eireuit. The other 24 tube, cm-
ployed for providing the beat frequency,
when the reception of continuous waves 18
desired, is also of the electron-coupled
type.
fier employs two type 58 tubes and stand-
ard National commercial type intermediate
frequency transformers, which are of the
Litzendraht, ultra high gain variety. 1In
other respects, the intermediate amplifier
ig fairly conventional.

For the second detcetor a 56 tube was
selected because it can supply a high au-
dio outputy for the ease with which the
radio frequency eomponent may be Te-
moved from the plate circuit without sac-
rificing high audie frequency, and its
adaptubility for use with headphones.

The heat frequeney oscillator is of the
electron-canjled type. The usaal diffieul-
ty of & broad zero-beat region, excessive
noise in ihe intermediate freguency cir-
cuil ss well as an apparent “pulling in%
of strong signals as the volume control
iz mdvanced, has been overcome by sult-
able shielding of the osecillator cireuit. As
u result of the impruved shielding, therc
is practically no pick-up in the input eir-
cuits of the intermediate amplifier and
first detector,

The output tube is a type 59 pentode,
which is coupled to the seeond detector
by the resistance method.

Answers lo Most Questions

Tt is impossible to give a complete de-
seriptivn of a receiver of this nature with-
in the space available in a magazinc ar-
ticle, but a preview of this receiver has
resulted in the answering of a great num-
ber of questions und the answers te these
questions follow, A few points which
have not been brought out by the ques-
tions have to do with the selections of
the materials necessary for a particular
type of service or for general purpose. As
a matter of econvenience to thuse who do
nat Tequire all of the eoils the recelver
may be purchased with a single set of
coils and additional coils muy he secured
as the need for them arises. Then, too,
the regular power supply i optional. The
receiver functions very aatisfacterily with
a storape battery for supplying the fila-
ment current and “R” batteries. As is
general in the operalion of amateur re-
ceivers, it is possible to wtilize the fila-
ment transformer operated directly from
the light cireuit and have the plate supply
come from “B” batteries.

Questions and Answers on the ¥FB-7
Tor what particular purpose has this new
receiver been designed?

The intermediate freguency ampli-

The FB-7 has been designed primarily
to enable the 80 meter amuteur phone
operator to secure what corcesponds to
commercial performance frem u receiver
desirned especially for amateur use at a
price herstofore impossible,

What iz the output impedance and what
type of loud speaker is recommended?

The dutput impedance i5 suitable for
hest operation with any standard &,000
ohm maghetic or dynamic speaker.

What is the overall frequency range?

Standard coils are available for com-
plete coverage from 20 me. to 1,500 ke
{15-200 meters). Five pairs of general
ecoverage coils cever the following ranpes:
11,500-20,000 ke B,900-12,000 ke 4,000

6,900 ke 2,400-4,400 kes; and 1,400-2,600 .

ke

Ave band spread coils available and for
what bands?

Yes. For all of the amateur bands,
Each zet of these coils provides a spriad-
ing of the band over a full 100 divisions
of the dials. These 100 divisions eonwe
right in the eenter of the dial scale and

there are thus 25 divisions above and 25 °

below the actusl band covered by each
pulr of colls.

Ts this receiver suituble for C.W. ro-
ception as well as for phone?

Yoes. A switch on the front of the pancl
contrels the speecial beat frequency os-
cillator used for C.W. reception.

Is the receiver subject to freguency
drift?

No. Both the oscillators are of the elec-
tron-coupled type. This completely climi-
nates any tuning drift commen and trou-

blesome in olher short wave superhetero-

dynes,
Are the eoils zhielded?

They are not only shielded hut they
have been designed to fit right inte the
apertures in the front panel in the sume
convenient manner us with the AGSE. They
are provided with aluminum face plates
and convenient grips. Tt 13 not neceossary
to remove the eoil shields, or raise the
lid_lol' the receiver in order Lo change the
coils.

Can intermediate aiages be tuned to as-

sure peak efficiency at all times?

Yes. The trimmmer adjustments are In-
cated at the top of the intermediate fre-
guency transformers, making it unnvees-
sary to remove the buse of the recciver
or o to any other complicuted trouble to
asgure peak performance at all times.
Treaking the LF. amplifier is a very simple
malter,

Is straight frequency line funing em-
ployed?

Yes, The latest National, illuminated,
full-vision dial iz used in conjunction with
270 degree straight frequency line con-
densers., This combination spreads the
band, covered by a1 given set of coila over
50 per cent maore dial space, than would he
possible with 180% condensers,

Is the receiver thoroughly zhielded?

In adlitien te cemplete shislding of
each of the components, in themselves, the
entire receiver is contained in an all-
metal cabinet, This deuble shielding con-
iributes to the inhervent stability of the
receiver and prevent the pieking up of
stray interfercoce.

Can the receiver he used with head-
phones ?

Yes, The juck is on the froat of the
panal and permits ready connection of
the headphoneg into the outpui of the
gacond detector.
fCoil und other duta will cppear v nest s
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