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New 
Model BST -5 Shielded 

Receiver 
A $75 Set Sold Direct From Factory at $40 

Satisfaction 
Guaranteed 

or Money Back 

New model cabinet base 21" long by 8" wide, height 9% ", top 21" by 6 ". 

B- beauty 
S- selectivity 
T -tone 

TEIIS highly sensitive, powerful- and sele ctive BST -5 radio receiver has all up- to -the- 
minute improvements. Heavy aluminum automobile type chassis, shielded against 

stray currents and distortion. Flexible grip, Universal type sockets, eliminating micro - 
phonic noises. Has provision for battery eliminator and any power tube. Fahnestock 
clips on sub -panel for adjusting C battery, has voltages for power tube. Efficient on either 
long or short aerial, including indoor aerial. This BST -5 sets a new standard for true tone 
values and selectivity. This BST -5 gives greater volume than many six -tube sets and 
consumes less current. 

28 Stations in 31/2 Hours 
Mr. E. H. Thiery, Tax Collector, New Hartford, Conn., wr ites :. "I am well pleased with my BST. In three hours and 
a half last night I got the following stations: WTIC, WJZ, WGY, WBZ, WPG, WNAC, WMSG, WEEI, 
KDKA, WAAM, WEAN, WSAR, WJBI, WMAC, WLWL, WJAR, WAHG, WBNY, WEAF, WNJ, WCSH, WSAN, 

WHK, WMCA, WRVA, WHN, WHAR, WWJ. 

Top inside view showing compact aluminum shielded 
indestructible chassis. 

Bottom inside view showing improved foolproof curkoid 
coils and rigid construction, with complete harness for 

simple installation. 

Direct from factory to you $40.00 
Immediate Delivery Send Check or P. O. Money Order 

GUARANTY RADIO GOODS CO., 145 West 45th St., New York, N. Y. 

RADIO WORLD Guarantees the Respo nsibility of This Advertiser 
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Art/iurH. Lynch Describes How to Build 

THE 1927 VICTOREEN 
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FIG. 1 

The 1927 'Victoreen as designed by Arthur H. Lynch. The audio amplifier is to be constructed separately. 

Construction Advice and 
Wiring Diagram Pub- 
lished Herewith for 
First Time in This or 
Any Other Country- 
Noted Radio Author and 
Designer Gives Result 
of Six Months' Con- 
stant Laboratory Ex- 
perimenting With Re- 
markable Receiver. 

By Arther H. Lynch 
FROM the time Armstrong intro- 

duced the Super -Heterodyne in this 
country and -Paul F. Godley used it with 
such great success in hearing American 
stations in Scotland, this type of receiv- 
er has increased in winning the attention 
of experimenter, engineer and layman 
alike. Many variations in the fundamen- 
tal Super- Heterodyne circuit introduced 
by Armstrong have been suggested by 
other engineers from time to time and 
in many instances they have actually been 
improvements whereas in other instances 
they have been nothing more than 
changes. In casting about for a suitable 
Super -Heterodyne for use during 1927 
and after having looked over the field 

,- = 

very thoroughly from almost every angle 
which must be taken into consideration 
by the experimenter and home builder, 
we decided on the use of the Victoreen 
Kit as the fundamental around which 
quite a number of new developments have 
been woven. 

Some will wonder how any improve- 
ment has been brought about when the 
fundamental circuit remains the same 
and the changes are not very material 
changes. The fact is that the changes 
have been introduced with two objects 
'in view, more efficient operation being 
the first and simplicity of operation be- 
ing the second. It would be hard to find 
a Super- Heterodyne which has given the 
home constructor more joy and less trou- 
ble than the Victoreen. Many articles 
describing other types of Super- Hetero- 
dyne receivers have been followed by 
their sponsors with elaborate articles 
telling how to eliminate the buzz which 
these receivers develop. In almost every 
instance, the builder of a Victoreen Su- 
per- Heterodyne has been pleased with 
its performance from the beginning and 
the ordinary buzz has been noticeably 
absent. 

Several Improvements 
We have therefore decided upon a cir- 

cuit and a group of components which 
are inherently good, and using these as 
a basis we have made several improve- 
ments which are now possible because 
of recent developments in connection 
with vacuum tubes and the application 
of new uses for fixed metallized resistors. 

Because so much has been written con- 
cerning the performance of the Super- 

Wiring Simplified, Effi- 
ciency Improved -High 
Mu Tubes Used in In- 
termediate Frequency 
Amplifier - Established 
Circuit Retained With 
Few and Helpful 
Changes but a Weather 
Eye Is Kept to Beauty- - 
National Illuminated 
Dials Help This Consid- 
erably. 

Heterodyne as well as the theory of its 
operation, there is little reason for re- 
peating this matter here. The Super - 
Heterodyne has been in existence for 
long enough and has performed well 
enough to require no certain introduction. 
Therefore we may as well get directly to 
the problem in hand and consider the 
changes made in the 1927 model Super - 
Heterodyne over Super -Heterodynes 
which have been described hertofore. 

In Fig. 1 we have the 1927 model Su- 
per- Heterodyne, with audio amplifier 
omitted, and from the circuit diagram it- 
self it will be seen that very few changes 
have been made from the established cir- 
cuit. The principal change comes in con- 
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Simplicity inWhale of a Set 
nection with the plate voltage supply of 
each one of the tubes comprising the six 
which make up the receiver. It will be 
seen that in series with each one of the 
plates of these tubes we have used a 
fixed resistance shunted by a rather large 
fixed capacity. The object of the resis- 
tance is to enable us to use a single and 
somewhat high plate voltage which is 
reduced by the resistance to the desired 
voltage for each individual plate. The 
object of a capacity around each of the 
resistances is to reduce to a minimum 
the resistance in the alternating current 
path as indicated in the solid line B in 
Fig. 2. The direct current follows the 
path A. 

Resistors in B Lead 
Let us suppose that we would operate 

our receiver from one of the Raytheon 
battery supply devices having an output 
voltage of something like 180. We know 
that a voltage as high as that would not 
do for the first six tubes of a Super - 
Heterodyne. For this reason some means 
must be provided for reducing this volt- 
age and the simplest way of doing it is 
to use in series with the eliminator or 
current supply device, as it is sometimes 
called, some form of resistance. If the 
resistance is mounted directly in the re- 
ceiver instead of being in the elimina- 
tor, as has ordinarily been the custom, 
it is possible to use a definite resistance 
value in connection with each tube in- 
stead of being confined to the use of a 
single voltage controlled by a variable 
resistance in the current supply device 
itself. This does not mean that the 
variable resistance in the eliminator is 
useless. It may be put to real work in 
connection with and in series with the 
fixed resistors in the receiver itself, pro- 
vided of course that the variable resis- 
tance is capable of handling the amount 
of current necessary for supplying the 
plate of six tubes. 

As will be explained a little later on, 
the choice of the tubes has a great de L1 

to do with the total current consumption 
and therefore with the amount of cur- 
rent it is necessary for the resistors to 
carry. 

The fixed resistors in series with the 
plate of each of the tubes may be of the 
regular metallized core type which will 
carry a great deal more current than 
ordinary resistors. If, however, special 
tubes are used, and in some instances 
their use is desirable, metallized resistors 
of the heavy duty type are recommended 
for this work. 

The values recommended for various 
plate voltages are indicated in Fig. 1. 
The values of the fixed condensers, C4, 
C5, C6, C7, C8 and C9, which shunt these 
resistances, is 1.0 mfd. 

Choice of Tubes Important 
One of the greatest improvements made 

in this Super- Heterodyne is obtained by 
the proper choice of the tubes employed. 
We have been able to obtain complete 
satisfaction by using an ordinary 5 -volt 
201A type for the oscillator, which for 
the sake of convenience we will call tube 
No. 2. Tubes No. 1 and No. 6, which 
are the first and second detectors, may 
be of the ordinary type but, to have the 
receiver as sensitive as possible two of 
the new CeCo detector tubes have been 
found to give the best result. Other 
super- sensitive detector tubes have been 
employed but it was found that their 
use, although greatly improving the sen- 
sitivity of the receiver over ordinary 
tubes, caused reproduction to suffer be- 
cause of the accompanying hush or 

edle scratch with which most of these 

How the 
rents go 

8 f 
FIG. 2 

direct and alternating cur - 
separate paths, "A" being 

DC. 

tubes seem afflicted. When the CeCo 
special detector tubes were used, it was 
found that this hush disappeared. Spe- 
cial detector tubes of this type require 
a greater plate current than is the case 
when ordinary tubes are used, and for 
this reason the resistors in series with 
their plates cannot be of the standard 
fixed resistor type. They should be 
fixed metallized resistors of the heavy 
duty type, capable of carrying from 7 
to 8 milliamperes. Of course when the 
ordinary type tubes are used in these 
two detector positions, ordinary fixed re- 
sistors will be found to function satis- 
factorily, as they are capable of carrying 
the necessity current. 

The selection of tubes for use in the 
intermediate frequency amplifier is a 
matter of some importance. To have the 
output of the second detector as great 
as possible it is necessary that the radio 
frequency amplifier preceding that de- 
tector be as sensitive. as possible. In 
the 1927 módel Super- Heterodyne this 
sensitivity is provided by using three 
CeCo high mu tubes. 

Increased Sensitivity 
The use of these tubes has the effect 

of increasing the sensitivity of the re- 
ceiver by approximately the same amount 
as would be obtained by the use of or- 
dinary tubes if an additional stage of 
intermediate frequency amplification 
were added. Since the power consumed 
by these tubes is not any greater and 
in most instances somewhat less than 
would be the case with ordinary tubes, 
the advantage gained by their use is 
very obvious. 

In connection with Fig. 1, the value 
of the grid leaks recommended for use 
in connection with the first and sixth 
tubes of the receiver is 10 megohms. 
This value has been found to function 
best in connection with the special de- 
tector tubes used in these positions. 
When ordinary detector tubes are used, 
such as the UX 201A, or CX 301A, these 
grid leaks may be of any resistance be- 
tween 2 and 5 megohms, depending 
more or less on the characteristics of 
the individual tubes, and the best value 
is determined by experiment. 

The fixed metallized resistors in de- 
tector grid circuits do not become noisy 
after prolonged use nor does the value 
of their resistance vary, to cause dis- 
agreeable noises coming from the receiv- 

LIST OF PARTS 
Inductor Unit 

One Victoreen antenna coupler, No. 
160 (L1L2). 

Four Victoreen No. 170 RF transform- 
ers (Intermediate Amplifier). 

One Victoreen No. 150 coupling unit 
for oscillator (L3L4L5). 

Non -Inductor Unit 
Two National equicycle 270 degree 

variable condensers, .0005 mfd. (NEl, 
NE2). 

Two National velvet vernier illuminated 
dials, type C, with pilot lamps (PL2, 
PL3). 

One Bruno A battery light switch (S), 
less pilot lamp (PLI). 

Two Lynch metallized resistors, 10 
meg each, for grid leaks (R5, R6). 

Two Sangamo .00025 mfd. grid con- 
densers with clips (C1, C2). 

One Sangamo .006 mfd. fixed condenser 
(c3). 

One .012 meg. Lynch metallized resis- 
tor (R7). 

Five .05 meg. Lynch metallized re- 
sistors (R8, R9, R10, R11, R12) ". 

Seven Tobe 1.0 mfd. bypass condensers 
(C4, C5, C6, C7, C8, C9, C10). 

One 30 -ohm Victoreen manganin rheo- 
stat (R2). 

One 20 -ohm Victoreen manganin rheo- 
stat (R4). 

One Victoreen 400 -Ohm potentiometer 
(R3). 

Two 1 -A Amperites (R. R1). 
Six Eby push -type sockets (1, 2, 3, 4, 

5, 6). 
One Carter No. 6 jack switch, DPDT 

(LAJ). 
One Carter single closed circuit "short" 

Jack, No. 2A (DJ). 
Two Carter IMP cord tip jacks (CTJ). 
One 8x22" or 7x21" drilled and deco- 

rated Lignole or Bakelite panel, by Cen- 
tury or Insulating Co. of America. 

One baseboard, 9" deep. 
One pair of Bruno adjustable brackets. 
Twelve lengths of Acme Celatsite wire. 
Three Eby marked binding posts (A+, 

B -, A -, B+). 
Accessories 

One Corbett or Blandin Victoreen 
cabinet. ** 

Two Ceco type H special detector tubes 
(1 and 6); three Ceco high mu tubes, type 
G (3, 4 and 5; one Ceco type A tube (2). 

One Mathieson - Sandberg loop. 
One Electrad antenna kit, including 

aerial wire, insulators, etc. 
Sources of A and B current. 
Lugs, nuts, solder, screws, etc. 

*R8 and R12 should be Lynch .05 meg. 
heavy duty resistors if special detector tubes 
are used in sockets 1 and 6. 

* *Baseboards obtainable also from the 
cabinet makers. 

er which sometimes are mistaken for 
static. 

If the building instructions which fol- 
low are carefully carried 'out, the per -. 
fnrmance of the 1927 Victoreen Super - 
Heterodyne in every instance should be 
approximately the same. The simplicity 
with which it may be operated is re- 
markable and the ease with which distant 
stations are brought in is a matter which 
has been commented upon very favor- 
ably by a number of radio experts who 
have heard the receiver in operation. 

There are a few precautions which may 
be followed so that the most may be 
had from a receiver of this kind. 

For instance, it was the present au- 

i 

1 

o 
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B Leads Reduced to One 
Where to Send 

Questions 
ALL questions regarding the 

1927 Victoreen,.or any adjunct 
used therewith, such as the audio 
amplifier and B eliminator (known 
as the Lynch Light Socket Ampli- 
fier) or the A battery eliminator, 
as well as all questions on trade 
aspects, should be addressed to 
Victoreen Editor, RADIO WORLD. 
145 West Forty -fifth Street, New 
York, N. Y. 

thor's unhappy experience to turn the 
filament voltage on the three interme- 
diate frequency amplifier tubes too high 
and he spent a rather unhappy half 
hour trying to locate the trouble. The 
wiring seemed to be without flaw. 

The connections to the A and B bat- 
teries seemed to be perfect. The loop 
seemed to be connected in the proPer 
place but no signals could be heard. 
Most receivers will perform in a satis- 
factory fashion when the rheostates are 
turned about three -quarters of the way 
on, and where no meters are provided 
in the circuit preliminary tests are gen- 
erally made with the rheostat in about 
that position. . 

In connection with this particular re- 
ceiver and in connection with the radio 
frequency or intermediate frequency am- 
plifier of this receiver, it was found that 
the rheostat should be just about one - 
quarter of the way on. When this 
change was made, everything was sat- 
isfactory. 

Set Is Not Critical 
From this the conclusion must not be 

drawn that the receiver is critical in 
operation. It is not. The proper regu- 
lation of the rheostat is a very simple 
matter. Under normal operating condi- 
tions it will be found that all three rheo- 
stats will run about in the same posi- 
tion. 

For a given plate voltage it will be 
found that a given filament current will 
be required to give the best results. 
For instance, if the voltage on the plate 
of the two detector tubes, No. 1 and 
No. 6, is increased by cutting down the 
resistance of the resistors in series with 
these plates, it will be necessary to turn 
the detector filament rheostat slightly 
to the right. Where the plate voltage 
on the intermediate frequency amplifier 
is similarly increased, it will be found 
that the filament current should also be 
increased and greater volume may be ob- 
tained by also turning the volume control 
-potentiometer for regulating the grid 
bias on the intermediate frequency am- 
plifier tube -to the right. 

Tubes Govern Resistance 
The value of the plate resistors depends 

more or less on the type of tubes used. 
In most of the writer's experiments CeCo 
tubes have been employed and he has 
used the type A, which is equivalent to a 
201A or similar tube, type G, which is a 
20 mu tube and type H, which is a special 
detector tube and is much more sensitive 
than the ordinary detector tube. 

An A type tube is used for the oscilla- 
tor (tube 2). Where the plate supply of 
this oscillator is fed from the Lynch B 
Supply, the resistance in series with the 
plate should be in the neighborhood of 
.012, although the receiver has been found 
to function satisfactorily with resistors 

ranging as high as .07. Where type A 
tubes are used for the detector, that is 
tubes 1 and tube 6, one of the standard 
metallized resistors of a value between .03 
and .06 has been found most satisfactory, 
and the grid leaks used in connection with 
both these detector tubes may be any- 
where from .5 to 10 megohms. On weak 
signals, it has been found most satisfac- 
tory to use 10 meg. 

Special Detector Tubes. 
Where the special detector tube of the 

200A or 300A, or CeCo type H is used, 
the plate resister used in connection with 
tubes 1 and tube 6 should be of the .heavy 
duty type, capable of carrying at least 
6 milliamperes because detector tubes of 
this character require a greater current 
in their plate circuit than ordinary type 
tubes, and the ordinary type of resistor 
will not carry sufficient current to func- 
tion satisfactorily with them, so substi- 
tution is necessary. Where the CeCo type 
G or other high mu tubes are used in the 
intermediate frequency amplifier, that is 
tubes ), 4, and 5, the effect of using two 
super- sensitive detector tubes is not very 
apparent on local stations, but where dis- 
tance stations are being received the ef- 
fect is very pronounced. 

In operating the new receiver, it will be 
found that the rheostat R4 controlling the 
intermediate frequency amplifier and the 
potentiometer R3 controlling the grid bias 
on the intermediate frequency tubes must 
be varied in rather close relation with 
each other. This is, if the filament current 
is increased by rotating the rheostat to 
the right, it will be found that most satis- 
factory operation will be had by turning 
the grid bias potentiometer to the right. 

For any given plate voltage and its 
proper filament current on the radio 
frequency amplifier it will be found after 
a certain volume has been reached by 
turning up on the volume control further 
movement of this control to the right 
will not provide increased volume. There 
is a limit beyond which the volume, in- 
stead of being increased, will decrease 
quite rapidly. 

Dials Tune Alike 
The new type C dials developed by the 

National Company of Cambridge, Mass., 
are used to great advantage in this re- 
ceiver. These dials are provided with a 
small light, mounted behind the panel, 
and the lighting effect is of the pleasing 
indirect character, now so popular on the 
dashboards of cars. The velvet vernier 

- action has been improved, as has the vari- 
able ratio arrangement, the two original 
refinements which has made the dials so 
popular. Then, too, they are extremely 
easy to mount and they make fitting ad- 
ditions to any receiver de luxe. 

It will be found that the oscillator dial 
and the loop tuning dial will hold ap- 
proximately the same position for given 
stations if the loop used has been de- 
signed for use with a .0005 variable con- 
denser. On strong signals it will be 
found that an additional place on the 
oscillator dial will also be found where 
a given station will come in. This sec- 
ond setting of the oscillator dial will be 
somewhat below the first setting. This 
does not correspond to the second har- 
monic of the wave of the transmitting 
station, as one may suppose, but is due 
to the use of the higher, instead of the 
lower, oscillator frequency to beat with 
the signal frequency for production of 
the difference or intermediate frequency. 
To have as great a range as possible 
over the existing band of broadcast 
wavelengths. the author has selected for 
use in connection with this receiver the 
National Equicycle variable condensers 

SPEAKER CURE 

(Hayden) 
BY PLACING the diaphragm of your 
phones against the edge of a ruler, 
it is possible to note if the metal is 
bent. This is the cause of distortion 
and poor volume output. By replacing 
the diaphragm the other way around, 
or after flattening it out, original 

good results will follow. 

with National illuminated velvet vernier 
dials. This combination provides con- 
venience and beauty in the appearance of 
the receiver and spreads the wave band 
in a straight line over 270 degrees on 
the dial instead of over 180, which is 
the case when ordinary straight line fre- 
quency condensers are used. 

Parts Carefully Chosen 
Aside from these improvements little 

need be said to the experienced home 
constructor or experimenter 

To provide the home constructor with 
a receiver which would fit in almost any 
type of cabinet the author has selected 
the Bruno adjustable bracket because 
the panel may then be set at any angle 
to fit the particular cabinet available to 
the constructor. 

[In the September 11 issue of RADIO 
WORLD was published an article describing 
generally the features embodied in the 1927 
Victoreen, a 6 -tube Super -Heterodyne; up to 
and including the second detector. Also in 
that article the Lynch Lamp Socket Ampli- 
fier with B eliminator, was touched on. The 
series of articles consists of five. The one 
last week was the first and comprised a gen- 
eral summary. This week the 1927 Victoreen 
is described. Next week Arthur H. Lynch's 
article in this series will deal with the Lynch 
Lamp Socket Amplifier. It is an amplifier 
because of the three expertly designed 
stages of audio frequency amplification em- 
bodied therein. The "lamp socket" part of 
the title well conveys the idea that a B 
eliminator is embodied. This supplies all B 
current not only to the three amplifier tubes 
but to the Victoreen set as well. Besides, 
the last audio tube's filament is heated by 
AC from the lamp socket source, from an 
extra winding on the National Power 
Transformer. And that's not all. The 40- 
volt negative bias for the last audio tube 
(CX371) is obtained from the eliminator. 
So that's next week's article (September 25.) 
In the following week's issue (October 2) 
novel means of using available manufactured 
products in the set and in the Lynch Lamp 
Socket Amplifier will be discussed, and will 
be freely illustrated. The October 9 issue 
will .show how the set may be operated 
directly from the lamp socket (AC), with- 
out use of batteries. As you may imagine. 
the A battery eliminator problem has been 
solved. Keep in mind, too. that the elimi- 
nators and the audio amplifier may be used 
in conjunction_tc'ith any other',good receiver. 
Don't miss a single one of Mr. Lynch's 
superb articles!] 

1927 Victoreen photos next week 
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Super -Heterodyne 
How to Gain an Advan- 

tage from the Repeat 
Tuning Points on the 
Oscillator - Some Dis- 
tant Stations Come in at 
One of the Alternate 
Positions and Not at the 
Other - Second Har- 
monic Does Not Figure 
In This Phenomenon 

By Herman Bernard 
Associate, Institute of Radio Engineers 

ONE of the simplest sets in the world 
to tune is the Super- Heterodyne. 

It has only two tuning controls, and if 
each dial is worked by one hand you will 
have no trouble at all in tuning in stations 
all over the country. 

As for dial manipulation, the Super - 
Heterodyne differs from any other two - 
control set only in the fact that some 
stations may be brought in at repeat 
points on the oscillator dial. Theoret- 
ically this repeat system should be appli- 
cable to all stations, but the fact that 
such is not true in practice proves that 
under some circumstances one oscillator 
dial setting is more efficient than the 
other. Hence the repeat points may be 
regarded as advantageous, because on 
faint signals either the higher dial read- 
ing or the lower one, on the oscillator 
tuning control, will result in increased 
sensitivity. Just why this should be so 
is a subject of debate. It is one of the 
phenomena of Super- Heterodyne operation. 

Two Ways to Beat 
The reason why from theoretical con- 

siderations alone any station might be 
expected to come in at repeat points on 
the oscillator is that there are two ways 
of establishing the intermediate fre- 
quency which is to be amplified in the 
intermediate channel. 

While this amplifier is not very sharply 
tuned it is not broad enough to admit any 
wide band of frequencies. In the most 
effective types of Super- Heterodyne, as 
for example the 1927 Victoreen, the ' in- 
termediate amplifier is peaked at about 
3,400 meters, although not sharply so, for 
if it were exclusive of adjoining frequen- 
cies it would cut the side bands which 
represent the variations of the original 
radio wave caused by imposing the audio 
fluctuations upon it. The Victoreen in- 
termediate channel passes all useful side 
bands, that is, all frequencies above and 
below the intermediate frequency that 
could possibly actuate a speaker. 

The two ways of establishing the in- 
termediate frequency are by having an 
oscillator frequency that is higher than 
that of the modulator or first detector 
frequency, to the extent of the interme- 
diate frequency, and a frequency that is 
equally lower than that of the modulator 
frequency. 

A Concrete Case 
Assuming that the intermediate channel 

is 10,000 meters, just to make the arith- 
metic easier, you would therefore have 
a frequency equal to (300,000 kilometers, 
the speed of light and of the radio wave, 
divided by the length of the wave in 

FIG. 1 

L2 is hooked up to the modulator 
tube and L4 to the Oscillator tube. 
C1L2 is tuned to the station's fre- 

, quency and C2L4 to a frequency dif- 
fering from the station frequency by 
the intermediate frequency. L3 is 

common to both circuits. 

meters, i. e., 10,000) or a frequency of 30,- 
000 cycles (30 kc.) The modulator dial 
at left, tuned to the frequency of the 
broadcast station, may be anything from 
500 kc to 1,500 kc, and it is obvious that 
any setting of the modulator dial will be 
resonant with a frequency vastly too high 
to pass through the 'intermediate ampli- 
fier. Indeed, the lowest broadcast fre- 
quency would be about twenty times too 
high, compared with the frequency of the 
intermediate amplifier. Therefore we 
must use some system of changing the 
original, or signal frequency. This we 
do by means of the .oscillator. We set 
up what amounts to a minature transmit- 
ter and we couple it inductively to the 
grid circuit of the modulator or first de- 
tector tube. What is the result? The 
oscillator tube is hooked up to a tuning 
system of its own. The variable COT, 
denser, in conjunction with the secondary 
of the oscillator coil, permits the gen- 
eration of frequencies near those of the 
broadcast station, and by mixing the one 
frequency (the station frequency tuned 
in by the modulator) with the other 
frequency (that generated by the Oscilla- 
tor) we get a frequency equal to the 
difference between the two. 

Example in Beating 
Taking another concrete example, if 

we tune in on the modulator a broadcast 
station operating on 300 meters, which is 
1,000,000 cycles or 1,000 kc, we must mix 
with that frequency an oscillatory or re- 
generating current that differs from 1,000 
kc by 30 kc to develop a frequency that 
will pass through the intermediate chan- 
nel and be properly amplified therein. 
Now, as it is obvious that what we de- 
sire to establish is a difference between 
the modulator and the oscillator frequen- 
cies, we naturally come to the conclusion 
we can have the oscillator frequency 
either higher or lower thatí the modula- 
tor frequency, e. g., the oscillator may 
be tuned to 1,030,000 cycles (1,030 kc) or 
to 970,000 cycles (970 kc). In either in- 
stance the difference between the two is 
30,000 cycles, (30 kc), hence the very in- 
termediate frequency desired for enabling 
proper response in the intermediate am- 
plifier. 

The process of combining the two fre- 
quencies is called "mixing" and the re- 
sultant intermediate frequency is called 
a "beat frequency" because it is obtained 
by beating the one frequency against the 
other. It is not a "beat note," since the 

Tuning 
intermediate frequency is a radio or in- 
audible frequency. 

Not Second Harmonics 

Therefore the repeat points on the os- 
cillator dial have nothing to do with 
second harmonics, which are multiples of 
stated frequencies, or fractions of stated 
wavelengths. While for a part of the 
broadcast range it is possible to reach the 
second harmonic by the conventional 
tuning system (since 1,500,000 cycles is 
more than twice 500,000 cycles, or since 
200 meters is less than half of 600 meters), 
it is never possible to establish the neces- 
sary intermediate frequency by beating 
the oscillator's second harmonic with the 
fundamental of the 'station frequency, be- 
cause the intermediate amplifier will not 
respond to the resultant frequency, which 
is entirely too high. For example, if a 
station has a frequency of 750,000 cycles, 
(wavelength 400 meters) and the second 
harmonic of that frequency, let us say 
for convenience, is utilized on the oscilla- 
tor, then the oscillator would be tuned 
to 1,500,000 cycles (wavelength 200 
meters), a difference of 750,000 cycles, or 
750 kc, as compared with the desired 30 
kc in the instance previously taken for 
granted. 

Now, 750,000 cycles would have no more 
effect on an intermediate amplifier tuned 
to 30,000 cycles than an ordinary re- 
ceiver would have on a 600 -meter station 
when the set was tuned to 300 meters. 

The Real Second Harmonic 
Therefore the second harmonic explan- 

ation, often given, is erroneous. There 
is such a thing as a second harmonic 
Super- Heterodyne, but it has an inter- 
mediate channel of a frequency that will 
pass the beat frequency resulting from 
mixing the fundamental station frequency 
with the second harmonic of the oscilla- 
tor. Under this system the repeat tuning 
on the oscillator does not take place. 

To derive the benefit of the repeat 
system it is advisable to pay strict at- 
tention to the tuning in of weak signals, 
and this means distant stations exclusive- 
ly. As for local stations, or generally 
any stations within a few hundred miles 
by air line, it will make little or no dif- 
ference which oscillator position you use, 
because you get all the volume you need 
or desire in either case. But when you 
are tuning in a station that is a few 
thousand miles away you should pay 
strict regard to the results. 

First, of course, you will tune in the 
station and that will disclose. to you that 
it can be brought in well at the particu- 
lar oscillator dial setting that is estab- 
lished at the moment. Now the question 
arises as to whether you can get better 
sensitivity, hence more volume and clar- 
ity, by using the alternative oscillator 
dial setting, or whether it is possible to 
bring in the station at all when using the 
alternate. Keep a log sheet, record the 
dial settings, and make notation on dis- 
tant stations only as to which oscillator 
setting is preferable for that particular 
station. You will find, as a rule, that 
a given standard may be followed, be- 
cause, for instance, the lower dial read- 
ings on the oscillator will produce su- 
perior results. This means you are using 
a lower wavelength on the oscillator 
than on the modulator or station wave- 
length, hence a higher frequency. 

The Log Sheet 
To carry on this work properly it is 

necessary to have four ruled columns. In 
the first column, at left, will be the sta- 
tion's call letters and wavelength. In the 
next column will be the setting of the 
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modulator dial, which will always be the 
same for the same wavelength or fre- 
quency, in conjunction with a given in- 
ductance. In the third column will be 
the oscillator dial setting for all stations 
received strongly, meaning locals or semi - 
distant stations, while the far -distant sta- 
tions usually will have their preferable 
oscillator setting in the same colun;n as 
the locals. But on distant stations, if 
the signal is heard at two oscillator po- 
sitions, then record in the third column 
the one that gives the better response, 
rubbing out a previous notation in that 
column, if one existed. Then in the 
fourth column write the less efficient os- 
cillator dial reading, or , if the station 
can not be brought in alternately, then 
make some such record of that in the 
fourth column. If the station comes in 
poorly or not at all on an alternate oscil- 
lator setting I usually write "N. G." in 
the fourth column. 

Great for DX Work 
This understanding of oscillator tuning 

is valuable, but one may derive keen en- 
joyment from a Super- Heterodyne even 
without paying any regard to it. The 
Super- Heterodyne is a popular receiver 
in the family, no less than in the labora- 
tory, because" of the great sensitivity 
combined with tuning simplicity, and 
these prevail at all hazards. It is only 
the experimenter, most keenly desirous 
of tuning in stations all over North 

RS' 

America, and even receiving foreign coun- 
tries, who will want to pay attention to 
the benefits that may be enjoyed from 
an understanding of the oscillator tuning 
option. 

Every Super- Heterodyne should be 
equipped with some sort of volume con- 
trol, because of the great amplification 
that precedes the second detector. Often 
the output of this tube is strong enough 
to operate local stations on a speaker, 
without any audio frequency amplifica- 
tion as such. It must be understood 
that as the power is being developed in 
successive stages of radio frequency am- 
plification the modulated wave is being 
amplified, first at the original frequency 
in one stage (for the modulator is like 
a stage of tuned RF), and then at the in- 
termediate frequency in the 4 -tube chain. 
This amplifier bestows its tremendous 
magnifying faculties upon the fre- 
quency it receives. Even in the detector 
itself amplification takes place, the out- 
put being approximately the square of 
the input. 

Volume Increased Via RF 
All this amounts to the building up of 

the variations imposed on the original 
carrier wave and later on the local car- 
rier wave or intermediate wave, and de- 
velops the voltage of the wave, in each 
case, in its entirety, with the so- called 
audio imprint on it, too. Hence the am- 
plification at radio frequencies not only 
adds to sensitivity but builds up the vol- 
ume, because the amplitude of the wave 
is increased as a unit, audio imprint and 
all. 

From this it is easy to deduce that the 
intermediate frequency is a modulated 
carrier wave, just the same in nature as 
the wave sent out from the station, and 
differing from it only in frequency. 

Bias and Filaments 
Hence as a radio amplifying agency the 

first tube alone, or modulator, or first 
detector, whatever you may call it, has a 
rising characteristic, that is, the greater 
the frequency, the greater the amplifica- 
tion. This is only one stage out of five, 
hence uniform energy transfer and am- 
plification at this one point are not neces- 
sary. The 'intermediate channel ampli- 
fies equally, because it amplifies at only 
one frequency. Where four out of five 
stages amplify uniformly, and where 
about 95 per cent. of the amplification is 
in that uniform channel, you have a re- 
ceiver that gives to the ear equal volume 
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at all broadcast frequencies, other factors, 
like transmitting power, distance, etc., be- 
ing equal. 

But to obtain full efficiency from the 
intermediate channel it is necessary to 
have the correct bias on the grids of 
these tubes and also to heat the fila- 
ments at the proper corresponding tem- 
peratures. The bias question is solved 
by the potentiometer, which is used as 
the volume control, while a single rheo- 
stat governing the three intermediate am- 
plifying tubes gives the correct filament 
heating. On distant stations it may be 
advisable for greatest response to alter 
the filament heating of the intermediate 
amplifying tubes, or even to adjust the 
oscillator tube's filament heating, but for 
local reception these need not be 
touched. 

The two detector tubes, that is, modu- 
lator and the so- called second detector, 
need no rheostat, although if you have 
a rheostat you may operate the filaments 
of both from the same rheostat. Other- 
wise use an Amperite in series with the 
negative leg of each of these "detector" 
tubes. 

The "First Detector" 
In point of fact perhaps it is not true 

to call the tube the first detector, since 
this is the tube where the mixing occurs, 
and is really a modulator tube. Because 
the hookup is the same as for detection 
this tube has been called the first de- 
tector, but if you put a pair of phones 
in series with its plate circuit, while the 
oscillator is going, you would not hear 
anything, so it is doubly hard to under- 
stand where the detection comes in. A 
theory I heard is that the station's wave 
is rectified and the resulting pulsating 
direct current is impressed on the inter- 
mediate frequency or carrier in the plate 
circuit of that tube. But that is not what 
happens, since the grid modulation system 
is used in nearly all Super- Heterodynes, 
including the Victoreen, and it is the sta- 
tion's modulated carrier that is mixed 
with the oscillator frequency, the result 
being the modulated intermediate fre- 
quency. 

All Super -Heterodynes, except one, use 
the difference frequency for intermediate 
amplification. Besides this frequency any 
mixing process produces another fre- 
quency, equal to the sum of the two 
frequencies. Naturally this is a very 
high frequency, around 3,000,000 cycles. 
No single channel can utilize both (the 
sum and either of the differences.) 
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FIG. 2 

Last year's model Victoreen, usually built for a 7x24" or 7x26 " cabinet installation. This year's model is a radio receiver 
without audio, which is independently constructed so any audio option may be adopted. 


