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This new Type ART acid-etched*, crystal 
unit is another Bliley ‘‘first’’, designed for 

VHF services, such as police and railway 

communications, where frequency stability 

must be maintained over temperatures 
ranging from -55°C. to +75°C, With a built 

in heater operating on 6.3 V. at 1 amp. 

crystal temperature is held within +2°C. 

The unit will maintain an overall frequen- 
cy tolerance of +.005% or better includ- 
ing variations due to the temperature 

change and tolerances required for crystal 
production. This rugged, compact crystal 

assembly is available for any frequency 

between 3500ke. and 11,000ke. 

Aschematic diagram of the 

oscillator circuit and toler- 
ance to be maintained 
should accompany requests 

for quotations. See above 
design for efficient frequen- 

cy multiplication, 

*Acid etching quartz crystals to frequency is 
L L a patented Bliley process. 
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Yew 
Regardless of the proposed changes in postwar call 
areas, you'll call for RME communications equipment 

when planning your new station. 

While producing for war—RME and its staff of en- 

gineers developed gear that will best serve the amateur 

or commercial operator during postwar. 

STATION CALLS OR Old? 
performance on ALL frequencies—500 to 33,000 KC. 

The new VHF-152 is another illustration. To make 
VHF operation really practical when amateur activity 
is resumed, the new WHF-152 Converter was designed 
to fill this need. 

Just as RME was the first to introduce an R meter in 
a receiver, so it has continued to pioneer with the 

Take the new RME 45, for example. It delivers peak finest first! 

PERFORMANCE BACKED BY 

VHF-152 CONVERTER =a 

For VHF operation on 28 to 30 MC, 50 
to 54 MC and the new 144 to 148 MC 
band. At modest cost, the VHF-152 far 
exceeds any present day method for work- 
ing these frequencies, through the double 
detection method. 

@ THE DB-20 PRESELECTOR 
Over-all gain of from 20 to 25 db is 
achieved throughout the entire tuning 
range of 550 to 33,000 KC, covered in 
six bands. The DB-20 gives true preselec- 
tion—optimum gain with best signal to 
noise ratio. 

FINE COMMUNICATIONS EQUIPMENT 

RADIO MFG. ENGINEERS, inc. 
Previa 6, Minos NSA. 
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ZERO BIAS 

1; EDITORIAL prediction in the preceding issue 

of CQ, that bands would be immediately 

opened to amateur communications above 28 

megacycles, has happily come to pass. Amateur 

stations in Canada, the United States and its 

possessions may now operate in accordance with 

the following allocations and restrictions— 

28.0 to 29.7 me—open to c.w. telegraphy 

28.1 to 29.5 mce—open to AM phone 
28.95 to 29.7 me—open to FM phone 

56.0 to 60.0 mc—open to c.w., i.c.w., AM 
phone and facsimile 

58.5 to 60.0 me—open to FM phone 

144 to 148 mc—open to c.w., i.c.w., facsimile, 

AM and FM phone, FM 
telegraphy 

220 to 225 me—not open 

420 to 450 me—not open 
1,145 to 1,245 me—not open 

2,300 to 2,450 mc—open to ¢.w., i.c.w., AM 

and FM phone, facsimile, 

television and FM teleg- 

raphy 

5,250 to 5,650 me— same 

10,000 to 10,500 mc—same 

21,000 to 22,000 me—same 

The old familiar WERS 112-me band can no 

longer be used—and there is many an amateur 

who will bid it sad adieu. The 56.0 to 60.0-mega- 

cycle allocation is available only until 300a 

Eastern Standard Time, March Ist 1946, It is 

expected by then, that television will have 

cleared the 50 to 54-me band for amateur occupa- 

tion. Also, frequencies between 146.5 and 148 

megacycles cannot be employed by any amateur 

operating within fifty miles of Washington, D.C., 

Seattle, Washington and Honolulu, T.H. 

War-time restrictions concerning portable 

operation and communication with foreign sta- 

tions have been lifted. All operator and station 

licenses which were valid between December 7th 

1941 and September 15th of the following year, 

and which have not subsequently been revoked, 

are automatically validated until 300a Eastern 
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Standard Time, May 15th, 1946. The wording 

of this last order suggests that applications for 

new lice will be considered during this 

period, which would indicate that the call-letter 

revision proposed by the FCC will get under way 

simultaneously. 

Canadian licenses which were valid at the time 

Canada entered the war are similarly extended 

through March 31st 1946, applications for new 

amateur experimental station licenses being filed 

during the interim. However, Canadian ama- 

teurs must first secure permission from a govern- 

ment radio inspector before going on the air with 

his former license. 
The Canadian reopening is in the nature of a 

blanket authorization, and no subdivisions are 

made concerning the types of emissions permitted 

in various portions of the bands. Many United 

States amateurs will undoubtedly “gripe” at the 

apparently arbitrary method in which the FCC 

has split up the bands among the various kinds of 

transmission. There has been a growing feeling 

for some time that the manner in which the bands 

should be used—the subdivisions for phone, 

c.w., ete.—should be left strictly to the amateur 

himself. That this is a democratic process cannot 

be denied. However there is nothing in the FCC 

order that mitigates against such an arrangement 

in the future. Rather to the contrary, the Fed- 

eral Communications Commission has set up 

tentative spectra of intra-band allocations, and 

it is up to the amateur to see how they work out. 

Regardless of how we finally decide to slice our 

bands, such decisions must be incorporated in 

FCC Rules and Regulations to make them en- 

forceable. Some degree of regulation was essen- 

tial prior to the war when our main concern 

was the relatively simple matter of phone (AM) 

versus ¢.w. However, with c.w., ic.w. FM and 

AM phone, FM telegraphy, facsimile, television 

and maybe radar all on the agenda, stringent 

regulations are in order to avoid chaos, As we see 

it, the FCC has given us a fair and not illogical 

start. 

cQ 



The Tube* that ‘‘MADE’’ the 2nd 
Most ig Weapon, ofsthe | War! 

Actual Size 

The second most important weapon of 

the war... “the detached brain for explo- 

sive projectiles”... credited by the Navy 

with battering down the attacks of Japanese 

suicide planes —turning back the German 

counter offensive at Ardennes — helping 

break the “‘buzz-bomb”’ attacks on Britain 

- was made possible through the develop- 

ment of the “micro-tube” by Sylvania. 

This glass tube—less than an inch long 

and not much thicker than a pencil—was 
*This tiny tube became the heart of the prox- 
imity or “VT” fuze—the complete radio trans- 
ceiver capable of being fired from a gun! (Short 
leads within the tubes and outside the tubes 

made 140,000,000 of them between 1941 jean FLAT response in the new and interest- 

used to send out electro-magnetic waves, 

which, as the missile approached the target, 

bounced back and set off the fuze. Sylvania 

and the end of the war! ing high frequency bands you are now using.) 

SAVE WEIGHT—SAVE SPACE 
@ IN THE SHACK @ WORKING PORTABLE 

@ WORKING MOBILE 

SYLVANIAS” ELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS; FIXTURES; WIRING DEVICES; ELECTRIC LIGHT BULBS 
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3 OUTSTANDING FEATURES OF 

THE NEW EIMAC 4-125A TETRODE 

LOW DRIVING 
POWER 

With but 2.5 watts driving power, 
the 4-125A will deliver 375 watts 
output at frequencies as high as 120 
Mc. The low driving power require- 
ment has been achieved without 
the use of excessive secondary emis- 

sion. The control grid is specially 
processed to reduce both primary 
and secondary emission. 

HIGH FREQUENCY 

PERFORMANCE 

The Eimac 4-125A will deliver 200 
watts output at 250 Mc. The per- 
formance curves below show the 
relationship between driving power 

and power output at frequencies up 
to 250 Mc. 

FOLLOW THE LEADERS TO 

EITEL-MeCULLOUGH, 

LOW GRID-PLATE 
CAPACITANCE 

The grid-plate capacitance of the 
4-125A is only 0.03 uufd. This low 
value allows operation up to 100 
Mc. without neutralization. Stability 
is further assured by the special 
grid processing which reduces 
secondary emission. 

A technical bulletin on Eimac 
4-125A Power Tetrode contains full 

specifications and detailed discus- 
sion of the tube’s characteristics, cir- 
cuit diagrams and constant current 

curves. Write for your copy today. 

The Eimac 4-125A is the 
first of many new Eimac 
tubes that are on the way. 
Watch for future 
announcements. 

1085 San Mateo Avenue, San Bruno, Calif. 

Plants located at: San Bruno, California and Salt Lake City, Utah 

Export Agents: Frazar & en, 301 Clay St., San Francisco 11, Calif., U.S. A. 

ELECTRICAL 

CHARACTERISTICS 

Filament: Thoriated Tungsten 
Voltage 5.0 volts 

Current. + + + + 62 amperes 

Plate Dissipation (Maximum) 125 watts 

Direct Interelectrode Capacitances(Average) 
Grid-Plate (Without shielding, 

base grounded) . « 0.03 uufd, 

Input. + . 10.3 uufd. 

Output. . » « 3.0uufd. 

Transconductance 50 ma., 
Es = 2500 v,, Ecx = 400 v.) , 2450 umhos 

100s 

U 
1 Bes 

+ Bee 



Fig. 1. A four-element rotary beam designed to put the signal where you want it on the newly opened 28-mc band 

SIGNAL GAIN 
With The Rotary Beam 

MARK L. POTTER, W9FQU 

DB'’S AND DOLLARS VS. KILOWATTS ... BUILDING AND TUNING 
ARRAYS ..+A NATURAL FOR 28 MC ... MECHANICAL REQUIRE- 
MENTS OF PRACTICAL ARRAYS WITH CONSTRUCTIONAL AND 
TUNING DATA FOR SIGNAL BOOSTING FROM 14 MEGACYCLES UP 

OW TO SQUEER a few extra watts out of the 
H transmitter has always been the general run 

of amateur thinking—the thought being, of 
course, that a slight increase of power output 
would result in a stronger signal at the receiving 
end. Many amateurs have no doubt even 
doubled the power output of their transmitters, 
but were sadly disappointed that their signals 
were not much better than before—only a minor 
increase being noticeable. 

Everyone will agree that the power radiated 
by a transmitter must produce power at the re- 
ceiver in order to operate a pair of head phones 

[Photographs courtesy of 

Gordon Specialties Co., Chicago} 
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or loudspeaker. In dealing with phones or 
speaker, our thoughts are naturally governed by 
what we hear, and since the sensitivity of our 
ears follows a logarithmic curve, we resort to 
acoustical facts. Engineering data are available, 
which prove that a gain of 1 db (1 decibel) does 
not noticeably increase signal intensity from a 
loudspeaker or head phones. Even a gain of 2 db 
does not appreciably augment the response. A 
gain of at least 3 db (representing a power in- 
crease of 2) is necessary to indicate appreciably 
to one’s ears, a louder signal. Even a 3-db in- 
erease, or doubling power output, doesn’t mean 
a great deal in terms of a signal likely to ride over 
QRM or QRN. 

By way of explanation, the db is most useful 
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because it is logarithmic, and thus corresponds to 

the response of the ear to sounds of varying 

loudness. Actually, it is the ratio of power levels 

and is determined by the formula: 

db = 10 login 
2 

—where P; and Pz are respectively power output 

and power input. For example, supposing one 

has a 100-watt transmitter and increases it to 

200 watts output. The db gain is— 

200 
10 log 700 10 log 2 

Log tables show that the logarithm of 2 is 

0.30103, so the db gain is ten times 0.30103, or 

3.0103. In many engineering computations, a 

fraction sometimes doesn’t appreciably alter re- 

sults, which is true in this case, so we drop it and 

use the figure “3-db gain,” which we obtain from 

doubling the power output. The same 3-db gain 

applies in all cases where the power is doubled, 

regardless of whether one raises 100 watts to 200 

watts, or 500 watts to 1,000 watts. It’s the ratio, 

only, of what we start out and end up with that 
determines the result. 

Even in view of these figures, which speak for 

themselves, many amateurs will still eagerly look 

forward to doubling their power output; but they 

are going to be keenly disappointed when they 

find that the fellow at the other end reports only 

a slight, barely perceptible: increase in signal 

strength. A “California kilowatt” is not dangling 

at the end of the rainbow when a fellow doubles, 

or even triples, his power! Before increasing the 

power of the transmitter, let’s look at T'able 1 
which converts power increases into db—re- 

membering, of course, that it takes at least 3-db 

jumps to make any noticeable difference in signal 

intensity at the receiving end. 

Table 1 (P,) 

db GAIN PowWER RATIO INCREASE (Pa) 
P| 

7.94 
10.0 

A 6-db, or better yet, a 10-db gain would be 

worth shooting at in terms of signal strength im- 

provement at the receiving point—the only place 

where it counts. A larger transmitter does not 

impress a single thing on the receiving operator, 

unless the power increase is big enough to mean 

a real, honest-to-goodness signal strength increase 

to his ear. But the average amateur does not 

possess sufficient capital to enlarge his trans- 

mitter to the extent of a 6 to 10-db gain. 

Any desire to increase transmitter power less 

than four times at a single jump—about a 6-db 

gain—seems a waste of money. To go from 100 

to 200 watts doesn’t accomplish anything really 

CSCOMNONPWNHE 
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(Below, left) The “works” of a rotator that will handle anything up to a 14-mc four-element array. The collector 

rings with 300° contact are noiseless. (Below, right) Roto-Beam rotator with housing—bottom view. Space is 

provided inside th e lower housing bowl for a flexible coaxial 1/4-wave matching section 



Top side of the rotator. Continuous rotation in either 
direction is provided by a three-wire, variable speed, 
high torque motor. Maximum speed is 1% b.p.m. 

worthwhile, but to jump from 100 to 1,000 
watts (10-db gain) means a real, very noticeable 
gain in signal strength at the receiving end. 
However it would be much better indeed to in- 
vest what money one has in improving the an- 
tenna, because money spent in the radiating 
system does the maximum amount of good at 
the most economical cost. 

The Antenna 
A wealth of excellent material has been pub- 

lished in the popular amateur magazines from 
time to time, on the many kinds of radiating 
systems. Some of these informative articles have 
“soaked in” to a certain degree, but the average 
amateur can profit to a very marked extent by 
making it a point to investigate thoroughly the 
antenna best suited to his particular needs, and 
one that will fit into his backyard, or on top of 
his house. After the type and size (depending on 
the frequency selected) have been determined, 
the next step is to make it operate as efficiently 
as possible. All of the comparisons which follow 
in this article will be made against a one-half 
wave antenna, which is generally accepted as a 
standard in making comparisons. 

Types of Antennas 
Both the RADIO, ARRL and antenna hand- 

books contain a wealth of material on the popular 
types of antennas, as well as directional arrays or 
beams. For one who has only a limited amount 
of space and capital, a simple half-wave antenna 
properly adjusted and fed does a good job. How- 
ever, a half-wave antenna wastes considerable 
power, inasmuch as its radiation is spread in 
practically all directions. In addition, this type 
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of antenna, as well as any other type which 
radiates in all directions, causes needless QRM. 

This is a very important factor, in view of the 
fact that reliable estimates indicate that there 
will soon be 250,000 to 300,000 amateurs in the 
United States, as compared to 50,000 to 60,000 
just before Pearl Harbor. One of the answers that 
will help relieve this problem considerably lies in 
point to point communication. In other words, 
signals should be directed toward the receiving 
point only, so that QRM will be reduced to a 
marked extent in other directions. The rotary 
beam antenna is an answer to point-to-point 
communication. 

This fact was demonstrated time and time 
again during the period from 1935 to the end of 
1941 when the rotary beam started to come into 
its own. It wasn’t until a year or two just 
before the war that amateurs the country over 
really gave serious thought to rotary beam an- 
tennas, so only a comparatively few had these 
radiating systems in operation. Those that did, 
won practically all of the DX contests; and in 
addition, those operating with only 100 watts 
input gave the impression that 600 to 1,000 watts 
were being used more often than not. 

It is the writer’s opinion that a three or four- 
element parasitic array is best suited for amateur 
requirements, simply because it is easy to con- 
struct and adjust, and requires only a minimum 
amount of space. A three-element beam, con- 
sisting of a half-wave antenna, plus one director 
and one reflector, radiates over an arc of approxi- 
mately 60°; a four element array—a half-wave 
antenna, two directors and one reflector—over a 
narrower are of approximately 40°. Radiation 
outside of these arcs is minor and tends to dissi- 
pate itself within a relatively short distance. The 
ratio of maximum radiation (the direction in 
which the beam is pointed) to the minimum 
radiation (180° away, or the reverse direction) is 
called the front-to-back ratio. With a four- 
element beam, this ratio can be as high as 30 to 1, 
if the elements are adjusted properly. What a 
boon to the elimination of QRM! 

Of equal importance is the db gain, or increase 
in signal strength, in the desired direction, re- 
sulting from a three or four-element beam—all 
this, of course, without increasing the power of a 
transmitter by even a single watt. Before we pro- 
ceed farther, let’s look at Table 2 which should 
convince even the most skeptical. 

Table 2 
NUMBER OF Front-to- db RELATIVE 
ELEMENTS Back Ratio © Gain PowER 

BT INcREASE 
2-element beam 10-15db 4-5 2.51-3.16 
3-element beam 15-25db 6-7 3.98-5.01 
4element beam 20-30db 7-9 5.01-7.94 
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There is little or no choice in determining 

whether to increase the power input of one’s 
transmitter, or to installa rotary beam antenna. 
For the same apparent increase of power, a beam 
costs less, and eliminates much QRM. What’s 
more, a beam works equally well on reception. In 
reception it tends to reject all signals, except 
those coming from the direction in which it is 
pointed. On these desired signals, the db gains 
shown in the table apply. 

The Beam Rotator 
A beam rotator should have excellent mechan- 

ical sturdiness to withstand the weight of a 
rugged wood framework that will rigidly hold 
the elements, as well as the weight of the ele- 
ments themselves. The total weight may vary 
from 50 to 150 Ibs. on arrays from 14 me up. 
Furthermore, there must be a factor of safety to 
allow for stresses and strains developed during 
storms, when wind velocities approach alarming 
proportions. 

The housing, containing the driving motor and 
other component parts, should be absolutely 
weather-proof—not just weather-resistant. Only 
a non-ferrous or rustless material should be used 
in the housing, so that weather conditions will 
not affect it. All bearings should preferably be of 
the oil-less kind. Continuous rotation, either 
clockwise or counter-clockwise and only a motor 
having a high-starting torque should be used to 
drive the mechanism. The speed of the rotator 
should be in the neighborhood of one to two r.p.m. 

For maximum transfer of radio-frequency 
energy, provision should be made for direct con- 
nections to the antenna, and this can be accom- 
plished only through the use of rotating electrical 
joints, or collector rings. Such sliding contacts 
should be self-cleaning, absolutely noiseless on 
reception when the rotator is turning. More- 
over, they should be capable of carrying up to 20 
r-f amperes. Of course, only high-frequency in- 
sulating materials can be tolerated. 
A thoroughly proved method which allows con- 

tinuous rotation, plus direct connections to the 
antenna, is through the use of a sealed air di- 
electric coaxial section, preferably having a 
characteristic impedance of 52 ohms, running 
through the vertical shaft of the rotator—one 
end terminating into the two halves of the 
antenna element and the other end connected 
into two coilector rings, having ample and posi- 
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tive contact area. With such a setup, it is easily 
possible to match the impedance of a two, three, 
or four-element beam to a 452-ohm two-wire open 
transmission line (#12 wire spaced two inches 
apart). For instance, approximately 4.7 feet of 
the currently popular RGS8U coaxial flexible 
cable (widely used by both the Army and Navy), 
plus the short length of air-insulated coax in 
the rotator, represents a quarter-wave section 
on 28.3 me that will accurately match the im- 

pedance of a four-element beam, which is ap- 
proximately 6 ohms, to the 452-ohm open line 
previously mentioned. On 14.15 me, approxi- 
mately 10.4 feet of RGSU is needed to match 
the 452-ohm transmission line to the 6-ohm 
antenna of a four-element beam. 

Why and How to Match Impedance 
It is well to remember that the sole use of a 

transmission line is to transfer power from a 
transmitter to the antenna with a minimum of 
loss. Minimum loss occurs only when a trans- 
mission line is terminated into an impedance 
equal to its own impedance. All well and good; 
but since it is not practical to build open wire 
transmission lines (the most efficient kind) with 

an impedance much below 452 ohms, and since 
the impedance of a two, three, or four-element 

beam varies only from 6 to 16 ohms, what can 
we do about it? There are several ways of match- 
ing these impedances. A simple, and yet efficient 
method, is through the use of a quarter-wave 
matching section of RGSU coaxial cable. A 
quarter-wave matching section has an “‘invert- 
ing” property that can be put to practical use 
where it is necessary to match a transmission 
line of one impedance to an antenna of a different 
impedance. To accomplish this, the matching 
section must have an impedance calculated as 
follows: 

Z(matching section) = +/Z(transmission line) x 
Z(ant.) 

For example, the 452-ohm open-wire trans- 

mission line, mentioned previously, can be 
matched to a 6-ohm four-element beam antenna 

through a quarter-wave matching section having 
a characteristic impedance of 52 ohms. 

Z matching section = +/452 x 6=+/2712 = 520hms 
The transmission ne looks into a load of: 

q : 2 
(Z of matching section) ne 52% aso iets 

Z antenna 6 
(this is equal to its own impedance) 

B c D E 

a 

Fig. 2. Telescopic construction. Sections B, C, D and E are all five feet long, with 1”, 7/8”, 3/4” and 5/8” 
outside diameter respectively—covering the 14-mc band. For 28 mc, sections D and 
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Fig. 3. Top view of a four-element parasitic array. 
Eliminate Director: and you have a three-element 
array. The simple antenna and reflector combination 

will also boost signals 

The antenna looks into a source of: 
(Z of matching section)? 52? 
Z transmission line 452 

(this is equal to its own impedance) 
For those who decide on a two or three element 

beam, the following figures for antenna im- 
pedance, or to be more accurate, the antenna re- 
sistance, should be used in the above formulas: 

= 6 ohms 

2 element 16 ohms (approx.) 
3 element 9ohms “ 
4 element 6o0hms “ 

The Elements 
The only requirement for the elements—the 

radiating part of the array—is that they must be 
sufficiently rigid to prevent undue sagging near 
and at the ends. There must be a minimum 
tendency of whipping during abnormal winds. 
Actually, prevention of undue whipping is most 
important, for under such a condition, the spacing 
between the antenna, directors and reflector 
would be altered, thus throwing the array out of 
resonance with the frequency of the transmitter. 
A satisfactory and weather resistant system can 
be constructed by making the framework of the 
array from 1” x 3” red cedar, suitably painted. 
This wood stands the weather well, although 
eypress can be used with equal success. Only 
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pieces relatively free from knots should be se- 
lected. In building the installation shown in 
illustration Fig. 1 (28 me), the longitudinal mem- 
bers bolted to the rotator are 13 feet long; the 
cross members, 3 feet long. All wood parts of 
framework are guyed with # 16 galvanized wire 
pulled taut with small turnbuckles. The standoff 
insulators are bolted to cross members to support. 
each of the directors and the reflector. As the 
antenna is open at the center, four insulators are 
required. 

The 28-me Array 
By using three-foot cross members with in 

sulators spaced equally apart, sufficient anchorage 
is provided to support and hold the elements in 
their proper relation to each other. To minimize 
end sagging and whipping, #24ST aluminum 
tubing (heat treated for rigidity) was found en- 
tirely satisfactory. For proper weight distribu- 
tion (heaviest sections at the center and lightest 
sections at the end), and for ease. in adjusting 
lengths, five foot telescoping pieces having the 
dimensions indicated in Fig. 2 work out very 
well. With the arrangement suggested, the com- 
pleted telescoped sections to the right and to the 
left of the center of each director and reflector 
can be moved in or out of the two foot center 
section, which should be held stationery when 
making these adjustments. During this final 
tune-up process, the clamps on the standoff in- 
sulators, which hold the elements, must be suffi- 
ciently loosened to allow variation of lengths, 
after which they should be securely tightened, 
thereby completing the job. 

As shown in Fig. 3 there is nothing complicated 
about the elements. Each of the directors and 
the reflectors are electrically one section, while 
the antenna itself is made in two equal half sec- 
tions which connect to the transmission line 
through the rotator. Formulas for determining 
proper lengths are as follows: 

Length of antenna (both halves) = 468/me 
Length of director = 450/me 
Length of reflector = 492/me 
—where me = megacycles. 

A four-element array designed to hit approxi- 
mately the center of the now open 28-mega- 
eycle amateur band (and which will cover the 
entire band with only a minor drop in efficiency 
at either end) would stack up as follows: An- 
tenna (both halves) 16.14 feet; each director 
15.52 feet, and the reflector, 16.97 feet. Dimen- 
sions computed from these formulas should be 
used for approximations only, because trees, 
buildings and neighboring power: and telephone 
lines will all affect frequency to. some extent, 
Consequently, after a parasitic array for a certain 
frequency has been computed from the formulas 
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and ‘constructed, the next step is to adjust the 
lengths of all the elements as follows: 

Adjusting the Array 
First, disconnect the directors and reflector at 

their respective centers. As low power is not only 

needed but desired for making the necessary ad- 
justments, couple the input end of the trans- 

mission line to the oscillator or a low-power stage. 
Connect the other end of the transmission line 

through the one-quarter-wave matching section 

to two r-f ammeters, the remaining terminals of 
which are connected to the two adjacent ends of 
the antenna element. (Any r-f ammeter, from a 
galvanometer on up, can be used, provided it is 
suitably shunted to prevent burning out. The 
idea is to insert an r-f ammeter that, will give a 

readable indication in each half of the antenna 

element. The amount of current doesn’t matter— 
all we want are relative and equal, simultaneous 
readings.) 

Adjust the lengths of the two antenna elements 
(keeping both lengths equal at all times) for 
maximum current on the ammeters. The am- 

meters should now be removed from the circuit. 
Next enlist the services of an amateur one or two 

miles away (who has a receiver equipped with an 

S or R meter). Point the array 180° away from 

his station and adjust the length of the director 

closest to the antenna until your friend reports 
minimum signal strength. Then, repeat the 

operation on the second director and also follow 
the exact procedure on the reflector. It is im- 

portant first to adjust the closest director and 

then the second director, following with the re- 

flector. This will complete the rough adjustments. 

The final adjustments are merely a repetition. 

First, adjust the antenna for maximum current, 

after which adjust the closest director and then 

the farthest director, and finally the reflector. 

(Of course, your amateur friend is still cooperating 

in making these final adjustments.) After re- 

moving the ammeter we are ready to couple the 
final amplifier of the transmitter to the trans- 

mission line. After checking all other adjust- 

ments, turn on high power. (For further refine- 

ments the transmission line should be examined 

for standing waves.) 

The procedure outlined for adjusting a para- 

sitic beam array makes possible the maximum 
amount of front-to-back ratio, which is most 
important. It is not possible to adjust the system 

so that it has both minimum backward and 

maximum forward radiation. Either must be 

sacrificed slightly in favor of the other. However, 

the fact is well recognized, that minimum back- 

ward radiation is more desirable. Even so, the 

gain in the opposite, or direction in which the 

beam is pointed, is fairly close to the theoretical 
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Fig. 4. Alternate method of tuning the four-element 
array 

maximum. It is important to remember that the 

beam is equally effective in reception as on trans- 

mission. Minimum backward radiation results 

in less QRM from stations, excepting those in the 

path of the beam. 

Alternate Method of Adjusting Array 

Another proved method of adjusting the array 

is quite simple, and can be used very effectively 

if an amateur having a receiver with an § meter 

is not located close by. All that is necessary is a 

thermo-couple galvanometer and a half-wave 

antenna, made of either #12 or #14 wire, spaced 

at a distance of 50 to 100 feet away from the para- 

sitie array. The plane of this antenna should be 

the same as the array—horizontal if the array 

is of a horizontal type, and; conversely, erected 

vertically, if the array is a vertical (which gen- 

erally would be the case on the ultra high fre- 

quencies). The thermo-couple galvanometer 

should be connected exactly in the center of this 

“test” half-wave antenna as in Fig. 4. Here again, 

low power is desirable in the tuning up. 

The process is identical to the method pre- 

viously outlined, in that the array is pointed 

180° away from the “test” antenna. With the 

reflector and director elements disconnected at 

their centers, both halves of the antenna element 

should be adjusted to the point of maximum 

current reading on the galvanometer. Here is 

where a friend or a good pair of binoculars comes 

in handy. After the antenna element has been 

tuned, the nearest director should be joined at 

the center and then adjusted for minimum gal- 

vanometer current. Next, the farthest director 

(if the beam is a four-element array) is similarly 

adjusted for lowest galvanometer reading. Final- 

[Continued on page 46} 
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FIVE BAND 
Variable Frequency Oscillator 

FRANK C. JONES, W6AJF 

EXCEPTIONAL STABILITY AND SIMPLIFIED TUNING FROM 
3.5 THROUGH 30 MEGACYCLES (INCLUDING 21 MEG- 
ACYCLES) WITH EXCELLENT KEYING CHARACTERISTICS 

LTHOUGH THE AMATEURS of the nation still 
A await the green light to resume operation in 

their major channels, the time is opportune 
for the construction of new and better equipment 
in order to have the station in readiness when the 
bans are removed. The influx of large numbers of 
new amateurs will result in greater congestion of 
available channels, and a good variable-frequency 
oscillator will be essential for those who strive to 
attain the greatest possible number of contacts 
available in the 3.5, 7, 14, 21 and 28-megacycle 
bands. 

100muf —_15Oypt 

A variable-frequency oscillator should have al- 
most the same stability as crystal control—a re- 
quirement that results in additional cost. How- 
ever, the advantage of shifting quickly from band 
to band, and the ease of operation on any desired 
frequency in any band, more than compensate 
the added expense. A good VFO is not easy to 
build and a poorly constructed one is worthless. 
The constructor should consequently determine 
to do a first-class job on such an oscillator, re- 
gardless of the cost and time required to build 
the device. 

u z* 

K= Thousand ohms 

500K Ohms : 4 

60K Ohms 

—45V. + + 
CBias 250V. 600V. 

Fig. 1. Variable-frequency oscillator keyed for break-in operation. Output coils (Lg) are standard plug-in or 
turret type. Other coil-data are given in text 
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Oscillator Tuning Capacitor 

The VFO illustrated represents an attempt to 
approach the operating stability of a crystal 
oscillator. The only component which may give 
rise to operational difficulty is the variable tuning 
capacitor in the oscillator circuit. Several types 
of midget tuning condensers were given extensive 
tests. All of these capacitors proved troublesome 
and the frequency jumps were as great as 50 to 
200 cycles at the fundamental, due to-poor me- 
chanical design such as end-play in the bearings. 
Capacitor C, in the circuit diagram (Fig. 1) 
should be of the type used in government fre- 
quency meters or other precision oscillators. These 
precision-made capacitors will be on the market 
soon, and should be the sole. choice of the con- 
structor who strives’ for optimum performance 
from his equipment. (Illustrations, Fig. 2, shows 
a conventional variable tuning capacitor.) 

The oscillator of the 5-band VFO uses a 6J5 
triode connected across only a portion of the 
tuned circuit, together with a class “A” 6AC7 
bufferstage. Improved frequency stability resulted 
from this combination, as compared with a stand- 
ard VFO employing such tubes as the 6V6GT 
or 6SK7. The latter use the sereen grids as a 
triode oscillator system with a lower Gm than that 

of a 6J5 or 7A4 triode. Higher Gm means that 

oscillation can be maintained with a lower value 
of coupling to the frequency-determining circuit, 
so that tube capacity changes (with variations of 
temperature) and supply voltage will have less 
effect on the frequency. 

Buffer and Doubler 

The 6AC7 buffer tube amplifies its 2-volt grid 
drive to obtain approximately 40 volts in the 
broadly resonant plate circuit. This, in turn, 
drives the first 7C5 or 6V6GT doubler tube. Each 
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7C5 or 6V6GT stage either doubles or triples the 
frequency over the entire width of the associated 
amateur band. Lach plate circuit may be 
switched either to the 807 buffer stage or to a fol- 
lowing doubler or tripler stage. The circuit ar- 
rangement is such that the effective tube input 
capacities are approximately equal. The VFO 
tuning dial and the 807 plate circuit adjustments 
are the only operations required throughout any 
one frequency band. 

The 807 plate circuit utilizes standard 50-watt 
plug-in coil forms of the manufactured type, with 
sufficient turns of wire removed from an addi- 
tional 14-megacycle coil to tune the new 21-me 
band. Band-switching coils can be used advan- 
tageously in the 807 plate circuit if such an 
assembly is available for 3.5, 7, 14, 21 and 28 me. 
The exciter was designed primarily for the four 
higher frequency bands, but will deliver output at 
3.5 to 4 megacycles when the 807 plate is tuned 
through this band, since ample voltage is present 
in the 7C5 or 6V6GT plate circuit to drive the 
grid of the 807. 

All of the intermediate plate circuits use in- 
ductively tuned systems for broadly resonating 
them together with the tube input and output 
capacities. The 3.5-me 6AC7 plate coil is of the 
BCL oscillator type, with an iron-core slug for 
tuning purposes. The remaining plate coils are 
solenoids, 1 inch in diameter, tuned with copper 
disks to the approximate center of each frequency 
band. The 807 grid drive over the whole of each 
band is nearly constant at the lower frequencies 
and does not vary more than 30 per cent at the 
higher frequencies of any band. 

Various sizes of 1-watt carbon resistors are 
series-connected in the circuit in order to broaden 
the tuning and to equalize the 807 grid-driving 
current for different bands. Excessive drive on 
7 and 14 megacycles was experienced prior to the 
inclusion of the series resistors, in spite of the fact 

Fig. 2.' Top view of the 
VFO. The oscillator sec- 
tion is, separately “boxed” 



Fig. 3. Under-chassis ar- 
rangement showing coil 
tuning adjusting screws. A 
versatile exciter or a 50- 
watt c.w. transmitter — as 

you like it 

that less than 20 wuf coupling capacity was in 
series with the 807 grid. 
A plate supply of 200 to 250 volts at 120 to 

150 milliamperes is ample for handling the entire 
exciter, with the exception of the 807 plate re- 
quirement. With 600 volts on the 807, approxi- 
mately 30 to 40 watts output can be obtained— 
sufficient to drive almost any push-pull power 
amplifier with a rating up to 14-kw input. By 
increasing the plate supply to 275 or 300 volts, 
the 7C5’S or 6V6GT’S will drive one of the larger 
sereen-grid tubes such as the 427 (in place of 
the 807) for an output of approximately 200 
watts. The capacity Cy in the schematic diagram 
should be somewhat larger, such as 35 or 50 Bue, 
and the bias and various plate voltages be in- 
creased to normal values for the particular type 
of tube employed. 

Construction of The VFO 
The entire exciter was built on a 10” x 17’” 

chassis, with the VFO unit in a 4” x 4” x 8” cast 
bronze metal box atop the chassis (Fig. 2). All 
of the 7C5 circuits and the band-changing switch 
are located beneath the chassis (Fig. 3) in order 
to provide shielding for the 807 plate circuit. The 
VFO box is fitted with an interior shield to isolate 
the 6AC7 plate circuit from the VFO tuned cir- 
cuit. (In spite of this some frequency change 
occurs if the first 7C5 grid circuit is touched or 
disturbed.) 

The VFO coil (L;) consists of 18 turns of #20 
silk-covered wire on a 114’-diameter ceramic coil 
form. The winding is 34” long, and near the 
grounded end a 6-turn tickler coil is wound of 
smaller wire (Lg). The 150 and 300 uuf shunt 
capacitors are zero-temperature coefficient tube 
“silver micas.” A 100 wyf variable shunt per- 
mits setting the 50 uf main tuning capacitor 
and dial for coverage of the 3.5 to 4-me range. 
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The 6J5 and 6AC7 tubes are mounted in 
ceramic sockets on the side of the VFO compart- 
ment box in order to reduce effects of temperature 
variation. The 6J5 plate voltage is stabilized at 
75 volts by means of a VR75 voltage-regulator 
tube which operates from the main 250-volt 
power supply. 

The 6AC7 plate coil (Lg), in series with a 
200-ohm resistor to broaden its tuning adjust- 
ment, is an adjustable BCL-type oscillator coil. 
The iron-dust tuning slug varies the inductance 
from 30 uh to 130 wh. This circuit requires ap- 
proximately 75 uh in the 6AC7 plate. 

The 7-me doubler coil (Z4) consists of 30 turns 
of #26 wire, 34” long, on a 1” diameter bakelite 
form secured to the chassis with spade bolts. All 
of the 7C5 or 6V6GT plate coils are wound on 1” 
diameter forms, with a copper disk for tuning ad- 
justments. The 14-me coil (Ls) has 14 turns of 
#22 wire, 34” long; 21 me (Le) 9 turns of #18 
wire, 14” long, and the 28-me coil (Zz) has 7 
turns of #18 wire, 14” long. 

The copper tuning disks, the exact size of a 
penny, are drilled and tapped for an 8-32 machine 
screw which serves as a plunger inside the coil 
form. These adjusting screws extend upward 
through 8-32 machine nuts sweated to the chassis 
with a heavy iron and solder. Once the inductors 
are adjusted to the correct values, the screws are 
locked in position with an additional 8-32 nut. 

The cast-metal box for the oscillator compart- 
ment requires care in the mounting of the parts, 
since rigid construction is essential. Ceramic in- 
sulation is used for all parts within this box. The 
proper selection of flexible shaft couplings to the 
front panel dial and vernier frequency adjusting 
knob is likewise important, since the coupling 
must be freely flexible for longitudinal motion, 
yet with no backlash whatsoever in a rotating 
direction. 

[Continued on page 44] 
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CLASS “Ue 

The Practical Application of Tube Data to Secure 

Optimum Efficiency With Minimum Distortion 

OTHING IN RADIO looks simpler than a Class B 

modulator and its driver such as shown in 

Figs. 1A and 1B. This apparent simplicity is 

borne out in practice when we can take operating 

conditions from charts in handbooks, but it is 

another story when operation under different 

conditions is contemplated. However, if com- 

plete data are available for operation at one plate 

voltage, the following formulae and Ohm’s law 

will allow calculation for operation under different 

conditions: 

“ I, 

1p "637 @) 

Exp X ip Paes? Q) 
—where ip is instantaneous peak current per 

tube, Ip indicates peak d-c current, P is power 

output of the modulator, and Ey» is the instan- 

taneous peak voltage developed across each half 

of the output transformer primary. 

The procedure will be illustrated for two types 

of tubes, 807’s and 811’s. While the 807 is a beam 

tetrode, it is treated as a triode. A pair of them 

are rated 120 watts audio output at 750 volts, 

ICAS, but operating stipulations for this voltage 

are not listed in most handbooks. Operating con- 

ditions for 400 volts are given as follows: 

Plate potential, 400 volts 
Grid bias voltage, -25 volts 

Screen potential, 300 volts maximum 

Zero-signal plate current (both tubes), 

100 milliamperes 
Maximum-signal plate current (both 

tubes), 240 milliamperes 
Peak audio voltage, grid-to-gird, 78 volts 

Maximum-signal grid driving power 0.2 

watts (approximate) 

Load resistance, plate-to-plate, 3,200 

ohms 
_Maximum signal power output 55 watts 

(approximate) 

16 

We know that the maximum plate dissipation 

for the 807 is 30 watts, ICAS rating; therefore 

we have all necessary information for calculating 

conditions for 750-volt operation. 

From Paper to Practice 

Because of the action of the screen grid (with 

potential fixed at the maximum of 300 volts), 

increasing the plate voltage will not increase the 

plate current appreciably. However, 750 volts at 

100 milliamperes is 75 watts, more than the maxi- 

mum 60 watts for the pair. For best results it is 

generally wise to run approximately 257% less 

than the maximum permissible dissipation at 

no signal, or 45 watts. The new no-signal plate 

current will be 45/750, or 60 milliamperes. The 

grid bias must be increased the same percentage 

that the plate current was decreased: 25 x 100/ 

60 =42 volts approximately. (After the circuit 

is set up, the screen voltage should be adjusted 

as accurately as possible to 300 volts, and the 

bias then varied so the no-signal plate current 

is the proper value.) 

Next we find the instantaneous peak current 

per tube, the instantaneous peak voltage drop 

across half the output transformer primary, and, 

indirectly, the voltage across the tube on these 

peaks. Maximum signal current is rated as 240 

milliamperes. Thus by (1) the peak current is 

240/.637 =377 milliamperes, which current must 

not be exceeded if reasonable tube life is to be ex- 

pected. The peak current flows alternately 

through each half of the output transformer pri- 

mary and the voltage developed is found by mul- 

tiplying the inpedance in ohms by the current. 

Plate-to-plate impedance is given as 3,200 ohms, 

Impedance of half the primary is 3,200/4=800 

ohms. A current of 377 ma through 800 ohms 

produces a potential drop of approximately 300 

volts. The difference between this voltage and 

the B-supply voltage is the drop across the tube 

on current peaks. This voltage is fixed by tube 

characteristics and driving power requirements. 
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MODULATORS 

HERBERT S. BRIER, WSEGQ 

The new voltage across half the primary of the 
output transformer will be 750 — 100 =650 volts. 
The impedance necessary to develop this voltage 
at 377 milliamperes is 650/.377=1725 ohms. 
Plate-to-plate impedance will be 6,900 ohms. 
Power output by (2) will be, 650 + .377/2= 
122 watts, approximately. 

Operation on 400 Volts 
Going back to the data for 400-volt operation, 

we see that a peak audio grid-to-grid potential of 
78 volts is required to obtain full output. The 
voltage from either grid to ground is half this, 
or 39 volts. Subtracting the fixed bias shows 
that the grids are driven 14 volts positive on ex- 
citation peaks. 

Under the new conditions, the instantaneous 
plate current and voltage are the same as before; 
therefore the grids must be driven to the same 
positive values. The new peak grid voltage will 

TO SPEECH AMP. 

be the bias, 42 volts, plus 14 volts, or 56 volts 
(112 volts grid-to-grid). 

The 0.2 watts grid driving power shown is the 
average value while the peak value is twice this, 
or 0.4 watts. It is necessary to find the peak 
current to calculate the new driving power re- 
quirements, and it is convenient to know the 
grid impedance on excitation peaks. Peak cur- 
rent is 0.4/39, or approximately 10 milliamperes. 
The new driving power will, therefore, be 0.56 
watts, peak, or 0.28 watts, average. The old 
grid impedance was approximately 3,900 ohms, 
and the new impedance is 5,600 ohms. 

Driver Transformer 
This completes the calculations for the modu- 

lator itself, but the improper driver tube or 
wrong driver transformer will ruin the perform- 
ance of the best Class B modulator. Usually the 
driver transformer is dismissed with, “use as large 

TO SPEECH AMP. 0000006000000 

Fig. 1. Typical Class B modulator‘circuits ‘analyzed in the accompanying article 
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a step-down ratio as possible in the driver trans- 
former.” The question is how much is “as large 
as possible.” 

To determine this it is first necessary to choose 
a driver tube. Triodes are the logical choice be- 
cause they produce much less distortion than 
other types. From the tube manual we learn 
that a 6F6, triode-connected, a 6L6, triode-con- 
nected, or a 6A3 is rated at enough power output 
to drive the 807’s. Tabulated, their important 
characteristics are: 

6F6: 0.8 watts output, plate resistance 
2,600 ohms, amplification factor 6.8, bias 
20 volts. 

6L6: 1.3 watts output, plate resistance 
1,700 ohms, amplification factor 8, bias 20 
volts. 

6A3: 3.5 watts output, plate resistance 
800 ohms, amplification factor 4.2, bias 
45 volts. 

Of equal importance with power output is the 
peak voltage available from the driver tube. This 
can be learned by laying out load lines equivalent 
to different values of load resistance on the 
characteristic charts of the tubes, or a close ap- 
proximation may be obtained with the following 
formulae: 

Ep =0.8 x Eg x yu (single-tube Class A) (3) 
Ep = 1.6 x Ey x yu (push-pull) (4) 

—where Ep is the peak audio voltage developed 
across the load resistance, Ey represents the d-c 
ot bias, and y is the amplification factor of the 
tube. 

Single tube output voltages are: 

6F6: 0.8 x 6.8 x 20 = 109 volts 
6L6: 0.8 x 8 x 20 = 128 volts 
6A3; 0.8 x 4.2 x 45 = 151 volts 

Obviously, each tube develops enough audio 
voltage to allow a degree of step-down in the 
driver transformer. There will be some voltage 
loss in the transformer, and to be on the safe 
side, we will assume this to be 30%. This is ex- 
cessive, but it allows a reserve of gain to take care 
of aging tubes and other variables. Thus the 
56 volts peak at the 807 grid will look like about 
73 volts to the driver tube. Therefore the step- 
down ratio will be 1.5 to 1 with a 6F6; 1.75 to 1 
with a 6L6, and 2 to 1 with a 6A3. 

As far as voltage and power output are con- 
cerned, any of the three tubes is satisfactory as 
a driver; but the low plate resistance of the 6A3 
makes it superior to the others. On the other 
hand, it requires over twice the grid voltage to 
drive it. A good compromise is the 6L6, which 
has a fairly low plate resistance, and yet is much 
easier to drive than the 6A3. The 6F6 is inferior 
to either, not only because of its higher plate re- 
sistance, but more of this resistance is reflected 
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into the driver transformer, as a result of the 
lower transformer step-down ratio. 

For reasons beyond the scope of this article, 

this reflected impedance should not be more than 

10% of the minimum grid impedance for highly 

biased tubes, or 20% for the zero-bias types. It 

is this impedance that is meant when you see a 

foot-note under the characteristics of a tube which 

reads, “effective grid impedance should not ex- 

ceed — ohms.” As impedance varies with the 

square of the turns ratio, the impedance reflected 

into the grid circuit will be 1,150 ohms for 616; 

567 ohms for 6L6; and 200 ohms for 6A3. 

Summing Up 
Because higher voltage than listed in the 

charts is applied to the 807’s, we should check to 

be sure that plate dissipation is not exceeded on 

current peaks. A potential of 750 volts x 240 

milliamperes= 180 watts. Subtracting, 180 watts 

—~ 122 watts=58 watts; therefore we are within 

the ICAS plate dissipation rating for the tubes. 

Putting all these data in convenient form, we 

have: 
Plate voltage, 750 volts 
Grid bias voltage, — 42 volts 
Zero-signal plate current (both tubes), 

60 milliamperes 
Screen grid voltage, 300 volts (maximum) 
Peak audio voltage, grid-to-grid, 112 

volts 
Maximum-signal grid driving power, 

0.28 watts (approximate) 
Load resistance plate-to-plate, 

ohms 
Maximum-signal plate current (both 

tubes), 240 milliamperes. 

6,900 

Maximum-signal power output, 120 

watts (approximate) 

Driver tube, 6L6, triode-connected 

Driver transformer step-down ratio, 

primary to half the secondary, 1.75 to 1 

When it is necessary to operate at a lower 

voltage than listed in the charts, the same pro- 

cedure for finding the instantaneous currents 

and voltages is used. Then the new plate load 

impedance and power output are calculated. A 

pair of 811’s will be considered. Operating con- 

ditions at 1250 volts are: 

Plate potential, 1250 volts 
Grid bias, zero volts 
No-signal plate current, 48 milliamperes 

Audio grid-to-grid voltage (peak), 140 

volts 
Grid driving power, 3.8 watts (approxi- 

mate) 
Load resistance, plate-to-plate, 15,000 

ohms 
Power output, 175 watts (approximate) 
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Fig. 2. Action of instantaneous plate current with sine 
wave input to Class B tubes. Normal operation is shown 
in A, while curve B indicates too high a plate load im- 
pedance. The dotted-line portion of the curve is cut 

off, resulting in bad distortion 

By means of (1) we find the instantaneous peak 
current to be, 200 / .637 = 310 milliamperes. Drop 
across the modulation transformer is 15,000 / 4 x 
310 = 1160 volts. Drop across the tube is 1250- 
1160 volts = 90 volts. Suppose we wish to operate 
the tubes at 1,000 volts, the voltage drop across 
the transformer will be 1,000 — 90=910 volts. 
The new load impedance, per tube, is 910 / .310 
= 2936 ohms, or 11,744 ohms, plate-to-plate. 
Power output by (2) will be 910 x 0.310 /2 = 141 
watts. 

As the tubes are zero-bias type, no adjustment 
of bias voltage is required (let the no-signal plate 
current be what it will—about 20 milliamperes). 
With grid voltage, instantaneous peak plate cur- 
rent and plate voltage being the same, grid 
driving requirements will also be identical— 
3.8 watts. A pair of 6A3’s or 6B4’s are logical 
choices for the driver. Taking driver trans- 
former losses into account, the 70-volt audio 
potential at the grid of the 811 will appear as ap- 
proximately 90 volts to the driver stage. 

By (4) we find the peak audio voltage available 
from the push-pull 6A3’s will be approximately 
1.6 x 60 x 4.2403 volts. Therefore the driver 
transformer can have a step-down ratio as high 
as 4.5 to 1.’ This ratio will reflect about 40 ohms 
into the secondary of the transformer from the 
plate resistance of the drivers. As the minimum 
impedance of the 811 grids is approximately 700 
ohms, this value is almost negligible. 

Tabulating these data, we have: 

Modulators, push-pull 811’s 

Plate voltage, 1,000 volts 

Grid bias, zero volts 

Zero-signal plate current, 20 
amperes (approximate) 

Peak audio voltage, grid-to-grid, 140 
volts : 

Maximum-signal grid driving power, 3.8 
watts (approximate) 

Load resistance, plate-to-plate, 11,750 
ohms 

milli- 
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Maximum-signal plate current (both 
tubes), 200 milliamperes 

Maximum-signal power output, 140 
watts (approximate) 

Driver tubes, push-pull 6A3’s 

Driver transformer step-down ratio, 
primary to half the secondary, 4.5 to 1. 

Plate Voltage vs. Load 
It is interesting to investigate what would 

happen if an attempt were made to operate the 
tubes at the lower plate voltage without changing 
the load impedance. The first thing we observe 
is that the drop across the load would be more 
than the d-e plate voltage if the current went to 
the same peak value—obviously an impossible 
condition. If the grid excitation is increased 
until the plate milliameter goes as high as 200 
milliamperes, one might think that the stage is 
operating properly; but actually the plate current 
peaks would be cut off as shown in Fig. 2, and 
only the average current would increase. The net 
result would be extremely bad harmonic distor- 
tion, increased plate dissipation, and inordinately 
high grid driving power required. 

However, suppose that it is necessary to use 
the same transformer and load impedance at the 
lower voltage, is there any hope of obtaining 
satisfactory results? Yes—if the instantaneous 
plate current is reduced enough to assure that the 
minimum drop across the tubes is still approxi- 
mately 100 volts. A potential of 900 v / 3750 
ohms = 240 milliamperes, new instantaneous peak 
current. Power output, by (2), will be 900 x .240 
/ 2=108 watts output. Multiplying 240 x .637 
= 156 milliamperes d.c. indicated on the plate 
meter. This type of operation is thoroughly prac- 
tical, except that output is reduced more than 
necessary. 

On the other hand consider what happens 
with too low a load impedance. Suppose a Class 
B output transformer designed for 203A’s, 9,000 
ohms plate-to-plate load resistance, is used with 
the 811’s at 1250 volts. Peak current is once 
again limited to 310 milliamperes. The poten- 
tial drop across half the transformer primary 
will be 2,250 ohms x .310=700 volts, appromi- 
mately. Output will equal 700 x .310 / 2=108 
watts. Peak signal input would be 250 watts; 
therefore plate dissipation will equal 250 — 108 = 
142 watts—far above the dissipation rating of the 
811’s. Just as high output would be obtained 
from the tubes at 800 volts on the plates with 
this load impedance with much better. efficiency. 

This system for determining proper operating 
conditions for Class B modulators and their 
drivers is not set forth as one of absolute ac- 
curacy, but it does give thoroughly practical 
results. 
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RADIO IN THE 

AMATEUR EQUIPMENT AIDS CIVIL AIR 
PATROL WAR AND PEACE ACTIVITIES 

‘HE Crvit Air Parrou needs little introduction. 
It is an auxiliary of the Army Air Forces and 

had its beginning shortly before the war. It 
has an enviable safety record of hours flown in 
planes that were often inadequate, even dilapi- 
dated and overloaded. In many cases radio 
played a big part in that safety record—espe- 
cially in the coastal patrol operation which was 
important in the first year of the war. 

Over 24 million miles were flown on coastal 
patrol duty by the CAP and many bases started 
out with amateur radio transmitters converted 
to the low frequency aircraft band between 200 

*Instructor, Washington Squadron 334 
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and 400 ke. Radios in planes were generally op- 
erated on low frequencies but frequencies around 
4 me were used at some bases and at other points, 
CAA installations also helped out in general 
emergencies. 

CAP Still Active 
The CAP still conducts searches for lost army 

and civilian planes. In flooded areas Civil Air 
Patrol units have turned out for aerial recon- 
naissance. Many lives have been saved by flying 
blood plasma or other medical aid to scenes of 
disaster. CAP planes have dropped war bond 
leaflets and flown tracking missions for the army. 
Members receive only expenses for this work. 

Keep ‘em flying was often 
an ex-amateur's job in 
servicing CAP equipment 



LT. CARL H. STELLO, 

caPp* 

Ranger Model 117 receiver. This entire receiver 
weighs 1 pound 12 ounces and may be mounted 
through a standard 3 inch instrument hole. The 5 tub 
superheterodyne circuit incorporates AVC, coaxial 
lead-in and built-in antenna matching transformer 

The Civil Air Patrol as a wing in each of the 48 
States, subdivided into squadrons and flights in 
more than 1,000 communities with over 100,000 
members, who are entitled to wear regular army 
uniforms with CAP insignia. At present the main 
job of the CAP is to provide basic training to 
boys and girls—especially to 17 year old boys, 
who are interested in enlisting in the Air Corps 
Cadets. These cadets are taught a number of 
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CAP pilot being “briefed” by army operations officer 

radio and aircraft subjects such as radio code, 
communications, navigation, meterology and 
aircraft engines. They are sometimes given rides 
in army and CAP planes. The army has allocated 
a number of small planes to CAP units all over 
the country for this purpose. (Many squadrons 
need amateurs to help them build code practice 
sets and teach radio.) 

Radio Apparatus 
CAP radio equipment on coastal patrol duty 

salvaged largely from out-of-date pre-war 
stocks, but it worked most of the time. Radio 
communications were vital to these pilots who 
flew out over water—as far as 100 miles from 
land—often under adverse weather conditions in 
old civilian planes and without parachutes. Army 
tracking missions were just as hazardous since 
these involved night flying and there were several 
fatalities as might be expected in such operations. 

Many rebuilt amateur radio transmitters were 
used in CAP active duty. Much of the equipment 
was old and in constant need of repair. Sea water 
and salt air has a corrosive effect on radio equip- 
ment, but in general these radios stood up better 
than might be expected. Repair parts were 
scarce in the early days of the war, batteries were 
difficult to obtain and the majority of coastal 
patrol bases were located at remote points far 
removed from supply houses and wholesalers, or 
even retail outlets. The communications officers 
and radio technicians were mostly former 
amateurs who were over-age or otherwise not 
qualified for the regular army. Only a man with 
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long amateur radio training or an experienced 
radio serviceman could keep the equipment work- 
ing since much of it was composite—with no 
circuit diagrams. Even the proper servicing 
equipment often was not available; and men’s 

lives depended on communications, especially 

over the water. 

CAP Emergency Service 
The CAP lived up to a real emergency. When 

war was declared, every plane that could fly and 
every boat that would float was needed because 

the armed forces then did not have the facilities to 
patrol the waters along vital shipping routes. 
One submarine was reported in the Mississippi 
river stuck in the mud by a CAP plane, which at 

While much of the CAP 
radio equipment was “‘com- 
posite" and revamped from 
the ham shack, commercial 
rigs became available to- 

ward the end of the war § 
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Ranger Model 116 Receiver 
and Model 209 Transmitter. 
The receiver is a five tube 
superhet equipped with AVC 
and a range filter covering the 
195 and 410 KC band. The 
transmitter is a fixed tuned 
model, once preset requiring 
no pilot-tuning. Total weight 
of both units is 15 Ibs. 13 ozs. 

that time did not carry bombs. After that, CAP 
eraft were allowed to carry bombs and were 
given special ordnance crews to arm them. Sub- 
marines about to attack convoys crash-dived on 
the approach of CAP planes, which undoubtedly 
accounted for the loss or damage of several sub- 
marines, although figures have not been released. 

All of these missions were performed by volun- 
teers throughout the nation. On coastal patrol, 
members from 45 states saw service. 

The Civil Air Patrol has created a nationwide 
demand for flight instruction. This means more 
pilots. More pilots mean additional planes and 
they will need more and better radio equipment 
for the coming flying age. It is expected that 
CAP will be a permanent part of this air-minded 
era. 



Fig. 3. Taking a gander 
from the rear—clean-cut 
and compact. Converter 
power supply is plugged 
in from this chassis, while 
the mike jack pipes the r-f 
input from the converter 

An A-M 
DOUBLE -CONVERSION 

SUPER 
The Basic Unit For Use With a Ten-Megacycle Converter 

Which Will Be Described in a Following Issue of CQ 

HOWARD A. BOWMAN, WéEQIR 

UCH WATER HAs passed over the dam since 
the WERS days—which is merely a meta 
phor meaning a lot of UHF experimenta- 

tion at W6QIR aimed toward reducing inter- 
ference on congested bands. The result, at the 
present stage of developments, is an amplitude- 
modulated superhet with transformer-coupled 
if. Future use of FM is by no means ruled out— 
the if. is broad enough and there is room on the 
chassis for the discriminator circuit—but we were 
chiefly interested in receiving signals from sta- 
tions that are not intentionally frequency modu- 
lated. While designed primarily for the 144- 
megacycle band, the converter, with which the 
basic mixer-amplifier unit is used, is readily 
adaptable to operation on other bands now open 
to amateur communication. The basic unit may 
be described as follows: 

1. A 6SA7 mixer, with its input at ten mega- 
eycles (to operate from a converter) and its 
oscillator on fifteen megacycles, providing an 

output of five me to work into— 
2. Two stages of 6AC7/1852  five-mega- 
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cycle i-f amplification, suitably broadened with 
the use of plate and grid circuit loading resistors, 
feeding into a— 

3. Second detector and AVC circuit using a 
6H6. 

4. Audio circuit, employing a 6J5-6V6GT com- 
bination. Included also on the chassis are the— 

5. Power supply of 125 ma capacity using a 
5Y3GT/G rectifier and a VR105 voltage regu- 
lator. 

6. 6E5 magic eye indicator tube. 
Ten or 12-me intermediate-frequency trans- 

formers would be better than the type used, as 
they are characterized by an inherently broader 
resonant curve. However, an extra i-f stage 
would probably be required, the gain being some- 
what lower at higher frequencies. Some such 
transformers may be on the surplus market in the 
not distant future. : 

Construction 
The layout is straightforward, as indicated in 

the wiring diagram, Fig. 1 and the photographs, 
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Figs. 2,3 and 4. The power supply is to the rear 
of the 8” x 12” x 3” chassis. The mixer and i-f 
stages proceed from the left across the chassis, 
winding up with the audio section at the front 
center and right, just behind the speaker, 

One problem we ran into and solved to our 
satisfaction was that of making power and grid- 
return (AVC) connections to the i-f transformers. 
Like many such transformers, ours came with 
leads. This meant that the B plus and grid re- 
turns had to be brought out to tie points so that 
the necessary resistors and bypass condensers 
might be wired into the circuit. Since this pro- 
cedure is wasteful of space and somewhat difficult 
in high stages, we did a bit. of remodeling. 

The transformers were removed from their 
cans and the two offending leads removed. (Since 
the grid and plate leads run directly to their 
respective tube socket contacts, these need not 
be changed.) For each transformer we cut a pair 
of 4-inch lengths of #14 enameled copper wire— 
scraped and tinned. One end was formed into a 
small flattened hook and foreed into the rect- 
angular opening in the trimmer lug. The wire was 
then soldered tight to the lug, so oriented that it 
passes along the transformer and projects from 
the bottom of the can when the transformer is 
reassembled. 

The chassis was drilled to mount the trans- 
former by its spade lugs in the ususal manner. 
Lead holes were drilled 14” in diameter. A piece of 
Lucite about 1/8” thick and large enough to 

mount just below each transformer under the 
chassis, is held to the chassis by the transformer’s 
mounting lugs. This piece must be the same 
width as the transformer but about 14” longer 
so that holes may be drilled for the mounting 
lugs. The Lucite slabs are drilled in the exact 
center of each hole for leads, using a drill small 
enough to make a force fit with the leads. The 
resistors and bypass condensers are soldered as 
close as possible to the Lucite, and the remainder 
of the wire clipped off. The entire lead project- 
ing below the chassis approximates 14 inch—a 
considerable improvement over the use of tie 
points, The i-f loading resistors were soldered 
across the trimmer lugs within each transformer, 
shield can. 

In the i-f cireuit, the bypasses all return to the 
suppressor-cathode connection, which is by- 
passed to ground. The screen bypass is across 
the socket, affording some measure of shielding 
between input and output circuits of each stage. 
We tried a small baffle shield in the original model, 
but the capacitor seems to work just as well. 
There is no trace of instability in the i-f am- 
plifier. 

Cathode Bias 
A little experiment with the value of the 

cathode resistors on the 1852’s and with the 
cathode gain control will pay dividends in added 
wallop. Apparently the 1852 gain doesn’t in- 
crease much until the bias is rather low, then 



Fig, 2. Under-view of the chassis. Input controls to the left. Note Lucite bottom plates on 
the i-f cans 

tends to rise rapidly for a very slight change in 
bias. Aflogical procedure is to set the cathode 
resistors without the potentiometer (grounding 
each instead), trying successively smaller values 
until the stage’goes into oscillation. Then back 
off to a larger value so that the circuit is at the 
point of maximum gain—on the verge of in- 
stability. The potentiometer may now be in- 
serted in the circuit. This should be of such a 
taper, if obtainable, as to show a relatively 
large increase over the first half of its rotation, 
but an extremely small relative increase over the 
latter half. 

Both the second detector-AVC and audio cir- 
-cuits are entirely conventional. We suggest that 
if a separate speaker is used, a three-contact plug 
and connector be employed, with a jumper so 

arranged as to remove plate and screen voltages 
from the 6V6 when the speaker is disconnected. 
Such a device prevents the loss of many an out- 
put tube. Elimination of the built-in speaker 
makes the panel and the entire unit somewhat 
smaller and more compact. The 6E5 tuning eye 
works off the AVC circuit in the normal manner 
and a switch is included for turning off the AVC 
by shorting it to ground if desired. 

The Mixer 
The 6SA7 input mixer is no novel idea. Ac- 

tually what we have is a fixed-tuned receiver with 
its input channel on ten megacycles. That it is 
designed to be fed by a converter rather than by 
an antenna is immaterial. As a matter of fact it 
works rather well with an aerial, and we’ve pulled 

Fig. 1. (left) Diagram of the basic UHF super unit. This is designed for use with a 10-mc converter (watch for it in cq). 
The parts list follows— 

C.—25 wf variable 
C.—100 jiuf variable 
C,—50 put mica 
C, through C,,.—.01 uf 600 volts paper 
Cir, Cie—100 ppt mica 
Cis, Coo—25 uf 50 volts 
C1, Cs.—16 pf 450 volts 
CHOKE—10 h 150 ma 
L.—10 turns #24 enameled*close-wound 1/8” from 

grounded end of L; 
L.—40 turns #24 enameled close-wound 3/4” dia. 
L,—15 turns #24 enameled space-wound to cover 1” 

on 3/4” form tapped 3 turns from ground end 
R ,—300,000 ohms 
R.—200,000 ohms 
R,, R., Rx—30,000 ohms 

s, Rr, Rs—50,000 ohms 
R,—40,000 ohms 1 watt 
Ryo, Ris, Risz—100,000 ohms 
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R.:—500 ohms wire-wound pot. 
Ris, Ris—100 ohms 1 watt 

as, Ri 000 ohms 1 watt 
R.—2,000 ohms 1 watt 
R 1,—6,000 ohms 10 watts 
R.o—7,000 ohms 10 watts 
R2i, Rz:—500,000 ohms 
R,,;—500,000 ohms 
R:.—500,000 ohms carbon pot. 
R.,—2,500 ohms 
R..—100,000 ohms 
R:z,—250,000 ohms 
R..—300 ohms 1 watt 
R.»—1 megohm 
Sw, Sws, Sws—SPST toggle switches 
T,, Ts, Ts—5-me i-f transformers 
T.— power transformer. 700 volts CT 125 ma, 6.3 volts 

3.5 a., 5 volts 3a. 
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in a number of signals in the 9 to 10-me region by 
clipping on an antenna and tuning the oscillator 
condenser section. 

Building this part of the unit is mainly a 
matter of mechanics. The L/C ratios must be 
approximately correct, the coils wound, mounted, 
wired neatly, and fairly well isolated. The coil- 
capacitor constants were worked out on the 
basis of 100 wf in the oscillator and 25 wyuf for 
the input circuit. The 100 wuf capacitor pro- 
vides frequency stability in the oscillator, and 
the smaller input capacity facilitates resonating 
that circuit. 

The oscillator tuning components are enclosed 
in an old i-f transformer shield can. Holes were 
drilled and the capacitor mounted so that its 
slotted adjustment stud protrudes from the top 
of the can. Before mounting, the rotor connection 
was grounded to the can and a length of bare 
tinned wire soldered to a stator connection. This 
Jead is long enough to go through the bottom of 
the can and the chassis. The coil was wound on a 
small polystyrene form sawed off so that it fits 
snugly across the inside of the can where it is 
held by a 6-32 screw, the nut for which is 
cemented on the inside of the coil form. We wound 
the coil as per the dimensions in the schematic, 
arrived at by means of the ARRL “Lightning 
Calculator,’ and hit it on the nose the first time. 

The Finer Points 
The coil was positioned so that the cathode 

tap comes off toward the open end (bottom) of 
the can, making this lead short. The grounded 
end of the coil fastens to a soldering lug mounted 
between coil form and can and held in place by 
the mounting screw. The grid lead is brought off 
as an open lead, scraped and then soldered to the 
wire from the capacitor stator. A piece of fine 
spaghetti is first slipped over this lead as insula- 
tion between coil and capacitor while another 
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length insulates it from coil through a grom- 
meted hole in the chassis to a tie point. From 
here it proceeds to the injection grid through a 
small mica capacitor. The cathode lead also 
passes through a grommeted hole, but runs di- 
rectly to the cathode terminal on the socket. 

The input circuit components are near the tube 
socket, under the chassis. The coil form is the 
same size as that used for the oscillator and is 
separated from the chassis by a 14” mounting 
stud. The grounded side of the primary or an- 
tenna coil is wired to a lug under the coil form 
(just as with the oscillator coil), The grid end of 
the secondary proceeds directly from coil to tube 
socket as a spaghetti-insulated continuation of 
the coil wire itself. The other two leads termi- 
nate at a tie-strip. One receives the center con- 
ductor of the short coaxial cable which connects 
the primary to the input terminal on the back 
drop of the chassis. The grid-return lead on the 
secondary is connected into the AVC network. 

The input terminal mentioned above is a con- 
ventional chassis-type male microphone connector 
mounted on the back of the chassis. No attempt 
was made to match the primary coil of the input 
circuit, coaxial cable, and output of the converter 
with which we shall use this unit. It was a cut- 
and-try proposition; but it works very satis- 
factorily. 

Wiring 
A neat job of wiring contributes to efficiency 

and makes trouble-shooting that much easier. 
Plate and screen dropping resistors were wired to 
a pair of five-lug insulated tie points mounted 
parallel with each other. Leads of pushback wire 
run to designated points. Every component is 
tied down in some manner, Wherever r.f. is in- 
volved, leads are cut as short as is consistent with 
good mechanics. It is our belief, that a slightly. 

[Continued on page 51) 

Fig. '4, Front view of the 
finished unit. The converter, a 
companion unit, will be de- 
scribed in an early issue of CQ 



RADAR 
AT 

WORK. 

LAWRENCE and RAYMOND LeKASHMAN, 

w2iop 

A “chain home low" radar station on the British coast. 
These installations detected low-flying planes. The 
five-bay four-stacked array is power turned atop a 
185-foot tower. Should work nicely on the proposed 

21-mc band! 

The Chronological Story of RADAR Since the Early 
“Echo” Days to Image RADAR at the End of the War 

ADIO AMATEURS HAVE already made con- 
Radecabie and lasting contributions to the 

science of radar. Thousands are returning 
from the war with a vast fund of knowledge of 
new techniques, new theories, and new devices 
developed in radar research. This new knowledge 
will be evidenced in the next few years by in- 
creased quality of amateur transmission, large 
scale experimentation in microwaves, and even 
by some direct radar experimentation by ama- 
teur radio operators. 

Toward the end of the war, public announce- 
ment was made, at least in part, of the role 
played by radar. Coming as it did from under 
the wraps of secrecy, it captured the popular 
imagination, and became the subject of millions 
of words of publicity. The purpose of this article 
is to review in condensed form the field of opera- 
tional radar. 

Interest in radio detection as a military device 
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dates from communications experiments carried 
on by two civilian’ scientists working for the 
United States Navy, Dr. A. Hoyt Taylor and 
Leo C. Young. In the autumn of 1922 they ob- 
served a distortion or “phase shift’? in received 
signals due to reflection from a small wooden 
steamer on the Potomac. The principle of pulse 
ranging was first used in 1925 by Drs. Gregory 
Breit and Merle A. Tuve of the Carnegie Insti- 
tution for measuring the distance to the iono- 
sphere—the radio-reflecting layer near the top 
of the earth’s atmosphere. 

In the summer of 1930, Hoyt and Young made 
the important observation that reflections of 
radio waves from an airplane could be detected. 
As a result, the Director of the Naval Research 
Laboratory submitted to the Navy Department 
a detailed report on “Radio-Echo Signals from 
Moving Objects.” Subsequently Mr. Young pro- 
posed that an attempt be made to get the trans- 
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mitter and receiver into the same ship. After 
much experimentation, a radar set, built at the 
Naval Research Laboratory and operating ona 
wavelength of a meter and a half, was installed 

on the U.S.8. New York in December 1938. 
The Army’s first pulse radar was designed as 

a complete anti-aircraft detector system at the 
Signal Corps Laboratories early. in 1936. A 
radically improved form of transmitter tube was 
developed later; and a complete set-up demon- 
strated to the Secretary of War, showed a range 
of more than 100 miles against bombers. 

Working independently, the British had made 
somewhat parallel investigations. At the end of 
1934 the Air Ministry was so impressed with the 
inadequacy of visual and acoustic means of de- 
teeting the approach of hostile aircraft, that they 
set up committees for the scientific survey of air 
defense. The radio department of the British 
National Physical Laboratory conceived the idea 
that, since airplanes reflected enough energy to 
disturb radio reception, they might be detected 
and located by an improved apparatus of the 
kind built to receive radio echoes from the 

a 
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ionosphere. The demonstrations by the radio 
research staff held such obvious promise that a 
decision was made by the Air Ministry to estab- 
lish a chain of five stations on the east coast of 
England. This was the first operational radar 
system installed anywhere in the world. 

“AWS''—Aiircraft Warning Sets 
By the outbreak of war all vulnerable areas on 

the south and east coasts of Britain were covered. 
For effective defense—as the Battle of Britain 
proved—it is not enough merely to detect ap- 
proaching aircraft and know their distances, 
Efficient fighter interception demands three-di- 
mensional location of the enemy—distance plus 
direction and altitude—and an estimate of the 
numbers. 

Height-finding was developed about the same 
time as the bearing determination became pos- 
sible, through the application of known optical 
laws. By comparing the strength of the re- 
ceived echo at two sets of aerials at different 
heights above ground, the altitude of aircraft 
could be determined to within about 500 feet. 

Fighter Direction aerial system for GC!" (Ground Controlled Interception). The paraboloid is 35 feet in diameter, 
and the cabin, mounted on the aerial structure, houses both transmitter and receiver 
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Cutaway of an RAF Lancaster heavy bomber showing location of radar equipment described in this article. A thousand such “‘heavies'’ could be concentrated over a German target by Britis radar ground stations hundreds 1 

of miles away. Some installations called for as many as 30 “boxes” using hundreds of tubes 

Identification 
The first necessity after determining the po- 

sition of an aircraft was to ascertain if it was 
hostile or friendly. It may be thought that all 
airplanes would give the same kind of electrical 
response whatever their “flag.’’ Indeed, this was 
the problem—how to make friendly aireraft con- 
tinuously exhibit a difference from others in their 
responses. A remarkable series of British de- 
vices culminated in one giving coded alterations 
of the returned echoes. These devices are known 
under the generic term “IFF” (Identification, 
Friend or Foe.) 

Development of Microwaves 
The large aerial system used for the British 

coastal chain could not be adapted for naval or 
aviation purposes. As early as 1935 it was clear 
that a device for fighter interception would have 
to be evolved, with aerials small enough to be 
housed in the thickness of the wing. Also, it 
was apparent that for most naval purposes small 
aerial systems, capable of producing narrow 
beams, would be essential. * 

Much intensive research” was. made into the 
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use of shorter wavelengths. At 1.5 meters, con- 
ventional radio transmitting tubes were adequate 
to give the required pulse power, but no generator 
of waves much shorter was known with an output 
of more than about one one-hundredth the power 
required. The problem of developing a generator 
of microwaves was turned over to a research 
group at the University of Birmingham, spon- 
sored by the Admiralty. With the cooperation 
of British industry, this group developed a prac- 
tical form of cavity magnetron. Electromagnetic 
waves, no more than several centimeters in 
length, have been successfully generated, carry- 
ing the power of many kilowatts. 

Micro-Early-Warning—"*MEW” 
During early 1943, the bulk of the German 

bombers came in very low, attempting to get 
under the long-wave radar upon which the Allies 
were relying. Five new American-built micro- 
wave sets proved valuable in supplying coverage 
against such low planes. This was the first proof 
that microwave equipment had a place in air 
warning, supplementing the original British and 
Signal Corps long-wave radar, improved versions 
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of which, however, later played a part in safe- 

guarding Okinawa. 
A set called “ASV” (Air to Surface Vessel), 

which showed the presence of shipping, was in- 
stalled in RAF coastal command aircraft in 1939. 

This was actually the first instance of airborne 
radar being used in the war. 

Airborne Interception 

By early 1941, the first microwave radar sets 

for interception were installed in night fighters. 

In the whole of January only four enemy bomb- 
ers fell to the British. The figure went up to 
24 in March, 52 in April, increasing to 102 in 

May. Losses became so great that the Luftwaffe 

could no longer afford them and the night blitz 

was conquered. This was brought about in the 
main by combined methods of radar ground con- 
trol and “AI” (Air Interception radar) in night 
fighters. 

A whole new technique of aircraft control was 

rapidly built up, called “GCI’—Ground Con- 
trolled Interception. A controller on the ground, 
watching the air situation on a special radar set, 

chose a specific Nazi airplane as a target, gave 

detailed course instructions (‘‘vectors’’) to the 
fighter under his control, and skillfully maneu- 
vered the fighter to a position one to three miles 
behind the target. The fighter was then instructed 
to “flash his weapon,” and the AI radar in the 
plane took over. 

“SLC''—Searchlight Control Radar 

Searchlights were no longer essential for dis- 
covering the enemy, but in the Battle of Britain, 

and especially in the clear skies of the Middle 

East, they proved very helpful to the pursuing 

night-fighters. Radar Searchlight Control (SLC 
or “Elsie”) put an end to inefficient searching of 
the skies. When the order “expose”? was given 
and a great beam penciled through the night, 7 
was on the target! 

One of radar’s most uncanny developments— 
a gun which aims itself and follows a moving 

target automatically and unerringly—was the 
climax of the British Army’s research into radar 

applications. It was known as “GL” or Gun 
Laying Radar. 

In the U. S., by mid-1943, a radar was de- 

veloped in conjunction with the Bell Telephone 

electronic anti-aircraft fire computer. These two 

devices, with the new power-driven and auto- 

matically controlled guns of the Anti-Aircraft 

Artillery, gave the United States the most ac- 

curate and powerful local area defense against 

air attack that the world has ever seen. Artillery 

radar is now so accurate that its error is less than 

the ballistic error of the guns. This means that 

if the target is not hit “blind” with the first shot, 
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it is the gun itself, or its charge, which is not quite 
accurate—not the aim. 

Combat Information Center 
The Navy was simultaneously integrating 

these various types of radar for the defense of 
their task forces at sea. The result of their work 

was the creation of “CIC”—Combat Information 
Center. The purpose of CIC is to coordinate in- 
formation—predominately from radar, but also 

from lookouts and technical devices other than 
radar—evaluate this information and determine 

what the enemy is doing. CIC has grown and 
developed hand-in-hand with shipboard radar. 
In fact, it was originally called Radar Plot, its 

function being just that—to plot the movement 

of planes and ships tracked by radar, and to 
direct friendly fighter planes to an interception 
where enemy raids developed. 

Giving a clear picture of a whole convoy and 

its outlying escorts, radar was a tremendous help 
in station-keeping at night or in bad weather. As 

operating skill grew, and the sets were improved, 

not only could a clear picture of a convoy be ob- 

tained, but conning-towers and periscopes could 
be “picked up” at great distances. Indeed, any- 

thing was likely to “get in the way’’—a big piece 

of wreckage, a rock, another ship all showed up 

in good time. 

“H9S" (BTO) Bombing Through Overcast 
In 1943, several bombing aids were developed 

by the British from their ASV equipment to meet 
the need for accurate bombing through clouds. 

The “H28” set is a startling device which enables 
a navigator to see, on a cathode-ray tube screen, 
a picture in glowing green spots and shadows com- 
parable to a map of the area over which he is 
flying. The signals on all other radar sets at that 
time were just a distortion of a quivering line. 
Now H2S showed at last a direct image on the 

“PPI,” or “Plan Positive Indicator.” 
At the same time in the U. S., the first produc- 

tion of the Army “LAB” (Low Altitude Bomb- 
sight) was coming off the line. LAB was de- 
signed as an attachment to radar on the one hand 
and to the Norden sight on the other. When 
used at low altitude against ship targets, it 
scored one direct hit in three tries even during the 

training of the first crews who had a chance to 
use it. 

High altitude bombing was something else 
again. The availability of the microwave fre- 

quencies suggested that a set like the British 

BTO, but with greater accuracy, could be built. 

The U.S. Radiation Laboratory in co-operation 
with the Army and Navy turned out “Mickey,” 
as the Eighth Air Force called BTO. A technique 

for coordinating the work of the BTO operator 
and bombardier was worked out. The radar op- 
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HOW THE TARGET IS LOCATED 

MICROWAVE ASV AND HIGH ALTITUDE BOMBING SET 

FLIGHT SHOWN STARTING FROM ENGLAND TOWARD TARGET (BERLIN). ‘APPEARANCE OF PP! ON. 50 MILE 
X SHOWS LOCATION OF FLIGHT OVER CHANNEL. 

' 
t 
1 
‘ 

span ites 
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ee POTSDAM See 

+———. 50 MILES 

40 MILES FROM TARGET (BERLIN). NAVIGATOR MUST STUDY MAP TO 

LOCATE AREA BY TOPOGRAPHIC FEATURES. 

= 50 MILES = 
mite 

RANGE. BRIGHT LINE SHOWS 
HEADING OF 90° 

PPI WITH 50 MILE RADIUS. BERLIN IS BRIGHT 
SPOT AT 40 MILES AND 100°. POTSDAM IS 
SMALL SPOT AT 30 MILES AND 100°. LAKE 
AT 25 MILES AND 0° SHOWS AS DARK SPOT. 

25 MILES FROM TARGET. SECTOR SCAN IN OPERATION, AIRCRAFT HEADING 10: MILE. RANGE CIRCLES ON. 50 
1s NOW 100° 

December, 1945 

MILE PPI SCALE SHOW BERLIN AT 
25 MILES. 
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erator goes on as if he were going to do the whole 
job, and the optical bombardier keeps his sight 
lined up aceording to the radar sighting. This 
means that, if the radar is right, the telescope of 
the Norden is always pointed at the aiming point 
down below the clouds. The slightest break in 
the undereast which permits the bombardier to 
see, enables him to take over the run and com- 
plete it optically. This system combines the best 
features of radar and visual bombing, and makes 
the bombardier and radar operator a team in- 
stead of competitors. 

Gee-Radio and Loran 
Early in the war the British developed a new 

type of navigation system which employs radar 
pulses, but does not use the pulse echoes. Each 
airplane is equipped with a special receiver that 
enables the navigator to interpret signals sent 
out by a ground station.. This was Gee-Radio, 
one of the most important of the new electronic 
devices. It made possible extremely accurate 
position fixes at ranges over 350 miles. Later in 
the war, a system developed by the Americans 
called LORAN, was put into use, with a vastly 
extended range. 

bes 

A number of systems were devised to make pos- 
sible bombing through clouds by using pulse 
navigation. “OBOE,” developed in March 1943, 
required ground operators to guide the aircraft 
and signal bombing. It was replaced by ‘“Gee-H,” 
in which the navigator on board the airplane con- | 
trols the equipment and works out the moment / 
for bomb release. This in turn was supplanted by 
an American system called SHORAN, which 
featured greater accuracy and easier operation. 

Absolute Altimeter 
Radar altimeters existed before the war but 

reached their present high degree of performance 
in military service. Present'radar altimeters in- 
dicate automatically the height above ground 
within 50 feet at altitudes as great as six miles. 

One major tale remains. It is the story of 
“Rebecca Eureka,” the radar device used by the 
airborne forces. Eureka was the name given to 
small radar beacons or “racons”’ dropped by para- 
chute with the first wave. ‘“Rebecca” was a 
radar receiving set installed in gliders and troop 
carriers which made it possible for subsequent 
waves to home directly to the drop zone. 

A.U.S. Martin Mariner patrol bomber radar equipped. The ‘‘ops"’ on these jobs may turn out a new and interesting 
eed of radio amateur 
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Are YOU ready to 
goon the air? 
Get FIRST Delivery From Leo! 

TRANSMITTER KITS 
WRL transmitters at the 
price you want to pay...15, 
35, 70, 150 watts. Also units 
custom built to your specs. 

RECEIVERS 

Receivers of all 
manufacturers at 
OPA prices . . . 
ready for quick 
delivery. 

We invited in- 
quiries for spe- 
cial equipment 
of all kinds. 

EXCLUSIVE AT LEO'S 
12 page V-J Radio Parts 
AMOR rein ae ts is,ccis ee FREE 

Giant Radio Reference Map.15e 
Handy Tube-Base Calculator, 25¢ 
Immediate delivery on trans- 
mitting tubes and condensers, 
and “Everything for the Ham.” 
Get yours FIRST from Leo. 

Address Leo, W9GFQ, Dept. CQ-12 
Council Bluffs, fowa 

RADIO LABORATORIES 
FIAT IA IA I AID IIIA SSS SI IAI SSI AI IA A A A A A IA 

“CRYSTALS” 
AMATEUR LICENSE HOLDERS ONLY 

9000 to 9250 KC 
16th Harmonic to 144-148 MCS Band 

34 square blanks 
BT cut-Peak Activity 

Stable at 23° C 

Blank only (in band) Shae ete bee 
Blank only (your choice of frequency 

within LOMO) 6 fei oe ees el 
Blank and Electrodes (your choice of fre- 

quency within 1OKC) . - . . $2.25 
Complete Cased Crystal Unit (your fre- 

quency within 200 cycles) . . $4.00 

BEAUMONT ELECTRIC SUPPLY CO. 
1319 So. Michigan Ave. Chicago 5, Ill. 

Welcome back “HAMS’’ 
You did a grand job. 

It is good to greet old friends and we invite 
new ones. 

Make this store your headquarters when in 
and around Seattle. 

Browse around our Complete Library. Inspect 
the new equipment. Meet your friends here, in 
a room just for Hams. 

SEATTLE RADIO SUPPLY, INC. 
2117 Second Ave. SE-2345 Seattle 1, Wash. 

Headquarters for Hams 
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WAR SURPLUS 
[From page 34] 

for 24-volt aircraft use, as are small motor- 

driven switching devices. The same situation ap- 

plies to dynamoters which supplied the plate and 

bias voltage for aircraft electronic equipment. 

Frequently equipment arrives at the disposal 

point without adequate technical specifications 

or diagrams, and unless the purchaser happens to 

be familiar with the apparatus, he may purchase 

something of little use to him and with no re- 

sale value. 

Xmitters and Receivers 
In the matter of receivers and transmitters used 

by the armed forces, it is well to bear in mind that 
much of this material has undergone extremely 

rough usage and may be a source of dissatisfac- 

tion to the purchaser. However, the prospective 

buyer need not feel discouraged by the above 

comments, since there is some new equipment, 

accompanied with adequate instructions, avail- 

able, and many standard items well-known to the 

radio man can be purchased without misgivings. 

The accompanying photograph displays samples 

of radio apparatus purchased by the writer from 

agencies of the RFC or radio dealers. 

The ECO illustrated sold for under $10 and is 

complete and ready to operate. It contains a 

stabilized power supply, and an audio keying 

monitor. The output is 10 watts with a high 

order of stability. (Certainly a very fine bargain.) 

The high-voltage tuning capacitor shown sold for 

less than $2.00 and the various pieces of VHF gear 

were picked up for a few cents each. The author 

also purchased aluminum antenna’ masts in five- 

foot sections, equipped with interlocking joints, 

at a cost of less than five cents per foot. Four- 

inch plywood antenna mast material has been 

available as well as high grade co-ax feed line. 

Test Equipment Coming 
Up to the present time the writer has seen 

little test. equipment on the shelves. Very few 

receivers and FM units have been offered; but 

it is the writer’s opinion that this is only the be- 

ginning of a vast flow of usable radio equipment, 
and that much is yet to come. For example, 

nearly every signal section of the armed forces 

used one or more [E56 tube tester-analyzer com- 

binations. While there should be large quan- 

tities of these units declared surplus in time, as 

yet not a.single one has appeared. 

B 

Veteran Privileges 
A veteran of this war may make use of the 

services of the Small War Plants Corp. which 

will accept his application for items other than 
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array either above or below its normal horizontal 
position with respect to the surface of the earth. 
Tilting does, however, tend to raise the angle of 
radiation. This has the apparent effect of making 
short distance work possible, but at the same 
time lowers, and sometimes eliminates, the signal 
response at a distant receiving point. It has been 
found possible, with a four element array, to 
work from 108 to miles on 2144 meters by 
tilting it upward 30° to 40° in the direction of the 

Selsyn control indicator for the rotary beam shows the 
direction in which your signals are going—checks 

within five degrees of the array position 

receiving point. The only feasible method at the 
present time of lowering the angle of radiation is 
to place the array between 14 and 114 full wave- 
lengths above ground—the exact height depend- 
ing on the angle of radiation desired. 

Height 

It is not considered within the scope of this 
article to cover thoroughly the matter of how 
high to erect the antenna above the ground. 
Briefly, however, one should come as close as 
possible to 0.75 wave length on the 20 meter 
band and 1.5 wave lengths on the 10 meter band. 
These figures are not critical, but if conditions 
permit, they are well worth following. An op- 
timum height would be approximately 53 feet, 
which represents 0.75 wave length on the 20 
meter band and 1.5 wave lengths on the 10 meter 
band. Assuming a perfectly conducting ground 
and not many nearby trees and buildings, this 
height would produce a 20° angle of radiation on 
the 20 meter band and a 10° angle on the 10 
meter band—both theoretically ideal conditions. 

December, 1945 

MODERN ... 
AND TWICE AS USEFUL! 

ATTRACTIVE ., . 

This new series of BUD Portable Steel 
Utility Cabinets has innumerable uses in 
laboratories, factories, and ham shacks. 

Cabinets are extremely useful for portable 
or fixed electronic test equipment, small 
transmitters and receivers, field strength 

meters, or for other applications requir- 
ing a cabinet of outstanding appearance 
and durability, 

Front ond reat panels are removable for 
easy access to interior, 

CC-1091 Size 5x 6"x9" has a stream- 

lined chrome handle. 

CC-1092 Size 6”x7"%x12" has ao “FULL 

GRIP” handle. 

CC-1093 Size 7” x 9" x 15" has two “FULL 
GRIP” handles, 

BUD RADIO, INC. 
CLEVELAND 8, OHIO 
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CORPORATION 
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was used. A small key thump was minimized by 
connecting an .02 pf capacitor and a 500-ohm 
resistor across the key contacts. Complete elimi- 
nation of all keying clicks can be obtained by con- 
necting a larger condenser, such as .1 uf in place 
of the .001-yf condenser at the lower end of the 
oscillator gridleak to ground, and then connect- 
ing a 10,000 to 20,000 ohm-resistor in series from 
this junction point to the key. Unfortunately, 
there will then be an increase in keying chirps or 
warble, and thus a compromise must be made to 
satisfy individual requirements. The R/C con- 
stants in the keying circuit may be changed 
easily for this purpose. 

The VFO frequency for any setting gave a 
change of approximately 200 cycles in an hour’s 
warm-up. A few volts variation in the 115 a-c 
line potential resulted in a change of approxi- 
mately 50 cycles in the 3.5-mc band. Sudden 
changes of +50 to 100 cycles were sometimes 
noted, due to the mechanically poor construction 
of the VFO variable condenser C;. Some poorer 
types of condensers resulted in shifts as great as 
600 cycles. 

SIGNAL BEAM 
[From page 12] 

Hi, GANG! 
To the hem who is rebuilding now. Why 
not let us punch up your chassis, panels, 
cabinets etc to your own specifications? 
This is a new service which we offer to you 
at a reasonable cost. Send in your “Specs” 
for estimate. Possibly you would like to 
have your rig assembled and wired by our 
gang, either way our manufacturing and en- 
gineering division has shown their qualifica- 
tions in this work for the past four years of 
wer service, in the production of communi- 
cation and radar equipment used by our 
armed forces. Keep your eyes open for 
new products and gear which we will 
introduce from time to time. 73's 

ELECTRONIC 
SPECIALTIES MFG. CO. 

Division—Radio Electronic Sales Co. 

68 High Street Worcester 2, Mass. 

ly, the reflector should be connected at the center 
and adjusted for minimum galvanometer current. 

Best practice dictates making all adjustments 
after the array has been installed at its per- 
manent operating height above the earth’s sur- 
face. If this is not possible, the array should be 
set up on a temporary mounting 5 or 6 feet above 
the earth, then raised to its permanent location 
after all the necessary tuning—that is, length 
adjustments on the elements—has been made. 
This method, while not quite as accurate, is en- 
tirely satisfactory for an average installation. 

Tilting the Array 
It is not possible to lower the angle of radiation 

(desirable for long distance work) by tilting the 

Address Changes— 
Subscribers to CQ should notify our 
Circulation Dep't. at least 3 weeks 
in advance regarding any change in 
address. The Post Office Dep't. does 
not forward magazines sent to a 
yon address unless you pay addi- 
tional postage. We cannot duplicate 
copies of CQ sent to your old address. 

CQ Circulation Dep't. 

RADIO MAGAZINES, INC. 
342 Madison Ave.,NewYork 17,NY. 
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IONICALLY HEATED 
LOW VOLTAGE GAS RECTIFIERS 

Readily Available - Smaller Space Requirement + Lower Operating Temperature Commercial in Cost * Long Life * Quicker Starting 

A major deterrent to the further size reduction of 

radio receivers and other equipment designed for 

universal operation from a standard 117 volt AC or 

DC line or internal batteries, has been the size and 

power dissipation associated with the rectifier tube. 

The advantages of an ionically heated tube for low 

voltage applications were recognized early by the 

Raytheon engineers, who have long pioneered in the 

field of gas tube development. However, considerable 

research has produced the OY4 and OY4G, which 

start cold from no more than 95 volts DC. High 
rectification efficiency is realized from the low internal 
drop and high peak current ratings. Physically these 
types have the same dimensions as the familiar OZ4G 
and OZ4. 

Where size is an important factor, use of the OY4G 

in place of the 117Z6GT, as extensively employed in 

OY4G 

AND 

oY4 

RATINGS 

Half Wave Recti- 
fier — Condenser 
input) tor Filter? TYPICAL BV opeRATING ciRcuIT = 

Maximum Inverse Peak Voltage 300 volts 
Maximum Peak Current . ...... . . 500 ma 
Maximum DC Output Current . . . - . . - 75 ma 
Minimum DC Output Current... . . . . 40 ma 
Minimum Series Anode Resistance (117V line 

operation) 5S RCS Sa aa hie ta 10 ohms 
Approximate Tube Drop . . . . . - 12 volts 
Maximum DC starting Voltage** ae 95 volts 

“Pins 7 and 8 must be connected together. Rapid intermittent 
operation is undesirable. 

**With starter anode network as shown in circuit, 

the three way receivers, will result in a substantial 

reduction of the space requirements. i 

Even more important is the differential of approxi- 

mately eight watts in favor of the OY4 and OY4G 

because of the ionic heating feature. This saving cuts 

the input power down by more than 50% for a normal 

receiver. Consequently, cabinet size can be decreased 

without danger of excessive heating. Furthermore, 

the time required for the set to become operative is 

the same whether on DC, AC or battery —that is, 

almost instantaneous. 

These tubes have been engineered to produce a 

minimum of the radio frequency disturbances associ- 

ated with a gaseous discharge. The simple filter 

circuit indicated below will generally reduce such 

interference to a negligible value. 

If your product does not call for the ionically heated 

low voltage gas rectifier, there is a Raytheon type 

designed for your need. And all Raytheon tubes 

follow the same rigid pattern of advanced engineering 

with precision manufacture. To get continuing best 

results, specify Raytheon High-Fidelity Tubes. 

RAYTHEON 
Newton, Mass. 

New York 

Chicago 

Atlanta 

Los Angeles MANUFACTURING COMPANY 

Racks Rececuing Fate Division 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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28 Prizes 
FIRST PRIZE: Crystalab Secondary Standard 

SECOND PRIZE: $50 Vietory Bond 

THIRD PRIZE: $25 Victory Bond 
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H TOWN. STATE. 

and non-technical functions of the 
club will be elaborated and diversified in a manner 
acceptable to the entire membership. Program 
committees will be responsible for arranging 
lectures, tests, demonstrations, competitions and 

open-forum discussions of a varied nature so that 
all who attend the meetings will derive the 
greatest possible benefit from club activities. 

Former members will be retained on the roster 
and new members will be admitted by invitation. 
The club is one of the oldest on record, having 
been founded several years prior to the first 
World War. Its'membership includes many of the 
original “two-letter calls,’ and its technical 
staff has long been considered an authority in 
the amateur field. 

Prospective members are invited to commu- 
nicate with Wm. Ladley, W6RBQ, 200 Naylor 
St., San Francisco, 12, California. 

technical 

CRYSTAL CHIRPS 
In our October issue New Products section we 

referred to an Eimac type 4-250A power triode. 

This should have been tetrode. 

V-F-O 
[From page 15] 

Resistors are unnecessary in any of the screen 

circuits since the bias resistors were chosen to 

assure’ operation at reasonably high Gm and mod- 

erate plate and screen currents. 

Operation of The VFO 
A frequency meter should be available for 

setting the VFO to any frequency in the 3500 to 
4000-ke range. The VFO should cover from 3500 

to 3750 ke for the 7.0 to 7.3-me band; 3500 to 

3600 ke for the 14.0 to 14.4-me band; 3500 to 
3583.33 ke for the 21.0 to 21.5-me band, and 

from 3500 to 3712.5 ke for the 28.0 to 29.7-me 

range. 

The d-c milliammeter in the 807 grid circuit 

may be used in the preliminary line-up of all 

stages. Adjustment of the coil inductances by 

means of the iron or copper tuning slugs may be 

made for each band by noting the readings of the 
grid meter. It is good practice to disconnect the 

807 screen-grid lead when making these tests, 

unless the 807 plate voltage is reduced. Other- 

wise the 807 screen current will be excessive when 

there is no voltage on the plate. 

The 807 grid-bias supply of negative 45 volts 

furnishes a keying voltage for the oscillator and 

buffer blocked-grid keying method. The VFO 

has ample stability to permit keying either in the 

+B or grid-bias leads. However, there was less 

key thump and chirp when blocked-grid keying 
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f This new Folded Unipole Antenna 
for commercial use weighs only 15 

be pounds, Its “Slide Trombone” cali- 
bration eliminates old-fashioned 
pruning. Comparative tests show 
it out-performs other antennas at 

wick DIRECTIVE 

BAND WIDTH CURVE 

STANDING WAVE RATIO T 
FREQUENCY MEGACYCLES 

RADIATION IMPEDANCE, OHMS 

t 
FREQUENCY, MEGACYCLES 

a 
ANDREW Co. 

363 EAST 75TH STREET 

CHICAGO 19, ILLINOIS 

December, 1945 

ANTENNAS 
for remateur Use 
In vital military and emergency com- 
munications all over the world, the 
name ANDREW means sound engi- 
neering plus skill and ingenuity in 
meeting specific antenna design 

* problems. 

NOW FOR AMATEURS 
This engineering skill and know-how with com- 
mercial antennas is being applied to the pro- 
duction of ham antennas, including both 
vertically polarized directive arrays and hori- 
zontally polarized rotatable systems. 
Andrew Co. pioneered in the development 

of HF antennas, coaxial transmission lines and 
accessories, 
Andrew Co. specializes in the solution of 

antenna problems—in the designing, engi- 
neering and building of antenna equipment. 

Type 737 %/” diameter soft tem- 
per copper coaxial cable. Hun- 
dreds of miles of this Andrew 
cable are now in use with police 
and military transmitters. 
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HAM NEWS 

CRYSTAL RESEARCH LAB ISSUES NEW 
CATALOGUE 

Of interest to amateur radio engineers and to 
“hams” is the new catalogue just released by 
Crystal Research Laboratories of Hartford; 
Conn. 

This catalogue shows interesting views of 
plant personnel at work in crystal production. 
One entire page is devoted to the facsimile of a 
movie film depicting the consecutive production 
steps from the raw quartz to the finished crystal. 
The entire catalogue is clear and concise and 
various types of crystals are fully illustrated and 
described both as to operation and use. 

Crystalab points out, however, that many 
other types and varieties of crystals can be pro- 
duced by them in addition to those described 
herein. They specialize in making close tolerance 
crystals to order in any quantity. Those in- 
terested in securing a free copy are asked to 
write Crystal Research Laboratories, Inc., 29 
Allyn Street, Hartford 3, Connecticut. 

SAN FRANCISCO RADIO CLUB, INC., 
MEETS AGAIN 

After a prolonged period of wartime inactivity 
the pioneer San Francisco Radio Club, Inc., will 
again hold meetings regularly on alternate Fri- 
days in a centrally located meeting hall, the ad- 
dress of which will be announced over the air and 
on notices posted in various radio stores. Com- 
mittees have been appointed to survey the city 
for suitable meeting quarters of ample size to 
accommodate the anticipated increase in mem- 
bership which will result from the homecoming of 
many radio amateurs from the armed forces. 
Wm. Ladley, W6RBQ, one of the city’s most ac- 
tive amateurs, and Clayton F. Bane, W6WB, 
President of Technical Radio, Inec., invited a 
small group of local amateurs to a round-table 
discussion at the State Armory Building on 
September 20th for the purpose of discussing the 
methods whereby the club would once again be 
enabled to function in an effective manner during 
the post-war period. The meeting was attended 
by the following: W6CVP, W6WB, W6QUC, 
W6NGV, W6MXV, W6WN, W6DOT, W6MZ, 
W6RBQ, W6JYN, W6UQ, W6LV, W6BUJ and 
W6AHH. 

It was proposed that in future years there be 
but a single, powerful radio club in the city of 
San Francisco, with a single aim and purpose, and 
that the greatest possible service be rendered to 
old-timers and newcomers alike. The scope of 
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ORDER YOUR NEW 

Communications Receiver 
NOW from ALLIED 

For Earliest Delivery 

Trade-ins T to own, and 

ue Of |THE eee rated receivers: 
of these hort-waves 

NATIONAL NC-2-40C 

490 kc. to 30 Mc. range in 6 bands. Accurate single 
dial control. Temperature compensation, Automatic 
voltage stabilization. Adjustable _ series-valve-noise 
limiter, Flexible crystal filter. Phonograph or high level 
microphone pick-up jack. Net... $225 
Speaker in matching cabinet, net.. 

HALLICRAFTERS SX-28A 

550 ke. to 42 Mc. continuous in 6 bands. Accurately 

calibrated tuning dial. Separate calibrated bandspread 

dial. Two r.f. stages. Lamb type 3 stage adjustable 
noise limiter. 6 position i.f. and crystal filter selectivity 
switch. Oscillator temperature compensated. 
Net A - $223 
PM23 Speaker, net Seo ——-— $15.00 

HAMMARLUND HQ-129X 
Full range .54 to 31 Mc. accurately calibrated. 4 cali- 
brated Ham bands and 1 arbitrary scale. Variable selec- 
tivity crystal filter. Low drift beat oscillator for code 
and locating stations. Antenna compensator. Voltage 
regulation, Compensated oscillator to reduce drift dur- 
ing warm-up. Automatic noise limiter. 
Net. 
Speaker, net. 

Other 

——- $129 
$10.50 

ALLIED RADIO CORP., L. M. "=zettel W9SFW 
833 W. Jackson Bivd., Dept. 56-MM-5 
Chicago 7, Hlinois. Date. 

0 Please ship... ea Model. 

CD Enclosed $... ( Full Payment [) Part Payment 
(Balance C.O.D.) 

© Send literature on Receivers and Time Payment Plan. 

| 

R A D J re) , (1 Send Allied Catalog of Radio Parts and Equipment, 

Name. 2 

| 
| 
Ly 

Address. 
Everything in Radio & Electronics 

833 W. Jackson Blvd. * Chicago, Il. Sse -ZORG tee tae 

December, 1945 AM 



PARTS 

and 

PRODUCTS 

SKYHOOK IN KIT FORM 

Fifty feet of antenna pole 
which telescopes into kit pro- 
portions complete with base 
plate, guy wires, spikes and 

anchors 

The Plymold Corporation of Lawrence, Mass., 
manufacturers of “‘Plytube’”’ antenna masts, an- 

nounces a newly designed and tested 50-foot 
“Ham-Mast”’ built and attractively priced for 
the amateur trade. According to the manufac- 
turer, erection hazards have been completely 
eliminated, and two men can hoist the Ham- 
Mast into place in fifteen minutes flat. The mast 

is non-metallic, compact, light and will with- 

stand wind velocities of 100 miles an hour. 
The mast is made of four sections which tele- 

scope into a bundle 14 feet 3 inches long. All 
accessories are supplied, and the erection kit, 
which accompanies the mast, includes boom, 

boom cylinder, boom top collars and rope vangs, 
block-and-tackle and boom anchor. The mast is 
now in production and reasonably quick delivery 
is promised by the manufacturer.—CQ, Dec. 1945. 

DX CRYSTAL CO. 
CHICAGO 22, ILL, U. S. A. GENERAL OFFICES: 1200 N. CLAREMONT AVE., 

40 

DX FIRST! 
For more than a yeor DX Crystals 
have been automatically deep 
Geied’by tc new process bom 
the method and machines were 
perfected by DX Engineers so | | 
that all DX Xtals con have the i 
nth degree of stability and en 

| durance necessary to wartime 

operation 

| Think about DX Products for your 

| new receivers and transmitters. 

the heart of a good transmitter’ 

cQ 



1. Brand new post-war design positively not a “warmed- 
over" pre-wcr model. 

2. More than an “electronic’’ voltmeter, WOMAX is a 
true vacuum tube voltmeter in every voltage/re- 
sistance/db. function. 

3. Complete signal tracing from 20 cycles through over 100 
megacycles by withdrawable r.f. diode probe. 

4. 3 through 1200 volts d.c. full scale in 6 ranges at 50, and 
in 6 added ranges to 3000 volts at 125 megohms input 
resistance. 

5. 3 through 1200 volts ac. full scale in 6 ranges at honest 
effective circuit loading of 6.6 megohms and 8 mmfd. 

6. 0.2 through 2000 megohms in six easily read ranges. 
7. —10 through +50 db. (0 db. =1 mw. in 600 ohms) in 

3 ranges. 
8. 1.2 ma through 12 amperes full scale in 6 d.c. ranges. 
9. Absolutely stable—one zero adjustment sets all 

ranges. No probe shorting to set a meaningless zero 
which shifts as soon as probes are separated. Grid 
current errors completely eliminated, 

10. Honest, factual accuracy: +3% on dic.; +5% on a.c.; 
20 through 100 megacycles; +2% of full scale, + 1% 
of indicated resistance value. 

11. Only five color-differentiated scales on 45%” D'Arsonval 
meter for 51 ranges (including d.c. volts polarity reversal) 
eliminate confusion. 
Meter 100% protected against overload burnout on 
volts/ohms/db. 

13. Substantial leather carrying handle. Size only 12%”x- 
1%" x5” 

SEND FOR FREE CATALOG 
SEE YOUR JOBBER 

= = 

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

Wh Wburde Sher 
1240 MAIN STREET, HARTFORD 3, 

December, 1945 

CONNECTICUT 

“VOMAX’™ 
Measures EVERY Voltage 

The secret of the overwhelming de- 
mand for “WOMAX" is just that 
simple. With it you can measure every 
voltage in radio receiver design and 
ML 

“VOMAX" handles a wide range 
of d.c. and a.c. voltages at meter re- 
sistance so astronomically high that” 
you can measure directly and ac- 
curately every such voltage. It goes 
far beyond conventional volt-ohm- 
ma-meters. For “VOMAX" will 
measure every af., if. and rf 
voltage from 20 cycles right up to 
beyond 100 megacycles. 

This remarkable post-war instru- 
ment gives you vitally important 
visual dynamic signal tracing. Read 
the briefed specifications at left 
practically a complete service station 
by itself. . . see how “VOMAX" 
makes you the master, no longer the 
victim, of tough service jobs. Imagine 
the time you'll save, the increased 
efficiency, the multiplication of your 
profits when you put “VOMAX" to 
work and can at last measure every 
voltage. 

Requiring no priority and despite 
heavy demand, your favorite jobber 
can arrange quick delivery . . . if 
you act fast. 

MIAN 15985 
AMATEUR PARTS & KITS 

Born out of the war are many more 
money-saving new SILVER develop- 
ments. As an up-to-the-minute ama- 
teur you'll want to know all about 
the new 904 resistance-capacitance 
bridge. . . new 1.6 thru 30mcs, “all- 
band" 5 to'500 watt transmitting in- 
ductors... . u.h.f. tuners “harnessing” 
112 thru 470° mes. . the new 
SILVER am/fm receiver/kit covering 
1.6 thru 150 mcs... . new “progres- 
sive" 5 to 500 watt xmitter/kit . 
1.6 thru 500 mes. absorption 
quency meter. 
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INPUT 

Figure 4 

dium of delaying a-v-c bias until full load is 
reached, after which it functions normally, This 
may be accomplished, as shown in Fig. 5, by 
biasing the a-y-c source beyond cutoff by an 
amount sufficient to prevent any rectifying action 
until approximately full load is attained. For all 
higher inputs, the automatic volume control 
functions normally. The uniformity of the flat 
portion of the input-output characteristic of a 
radio receiver employing a.v.c. is attained by con- 
trolling several tubes. In general the more tubes 
controlled the flatter the characteristic. In the 
circuit of Fig. 5, fe grid cathode circuit functions 

AN.C. 

VOOOOO 

VOLTAGE DIVIDER a 

Figure 5 

as the detector and the plate cathode circuit 
functions as a-v-c source. Sufficient negative bias 
is introduced into the plate circuit to permit the 
receiver to be fully loaded before a-v-c action 
starts. Negative delay bias might also be intro- 
duced in the detector load circuit to accomplish 

DETECTOR 

Figure 7 

the same purpose if only one diode were used both 
for detection and a.v.c. This is not as desirable, 
however, as the circuit shown in Fig. 6 since 
signals too small to load fully the receiver cannot 
be heard. 

To overcome the a-v-c overload condition 
shown in Fig. 3 and Fig. 4, amplified a.y.c. is 

DOUBLE DIODE TRIODE DETECTOR 
AND AMPLIFIED AY,C. 

L 

+ 

sometimes used. An amplified a-v-c circuit is 
shown in Fig. 6. The input required to overload 
this a-v-c circuit is increased by a value equal to 
the amplification constant of the triode portion 
of the double-diode triode tube used. In Fig. 6 the 
intermediate-frequency input is fed to one of the 
diodes, which acts as a normal linear detector. A 
resistor is used to feed the triode grid from the de- 
tector load circuit, to permit amplifying the 
direct-current bias in the load circuit. The ampli- 
fied direct current is then applied to the second 
diode which functions as a normal a-y-c source. 

Still ‘another type of a-v-c circuit is the quiet 
automatic volume control, or ‘“q.a.v.c.” as it is 
sometimes called. Such a circuit is shown 
schematically in Fig. 7. These circuits operate on 
the principle of releasing a large negative bias 
normally imposed on the grid of the first audio 
tube. Under conditions of no signal, the audio 
tube is biased well beyond cutoff, so that no audio 
output from noise or static will result. “~~ ~'~ 

AUDIO 

Figure 6 
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ALL AMATEUR 
TRANSMITTER CONTEST 

Inaugurated by 

WIN YOUR “DREAM TRANSMITTER” PLUS $1125 
IN VICTORY BONDS WITH YOUR IDEA OF THE 

“IDEAL HAM TRANSMITTER” 
TWO FIRST PRIZES 

Prizes in each of two power class divisions 
will be a complete radio transmitter designed 
by the winner, built by Taylor Tubes, Inc. 
and presented to him with all accessories 
except antenna. 

TWO EXTRA BOND PRIZES 
In addition to receiving completely built trans- 
mitters of their own design, the winners in each 
power classdivisionwill divide thetotal of $2250 
in Victory Bonds volunteered by the participant 
manufacturers sponsoring the contest. 

Here Are the Highlights of the Contest 
Entries must be postmarked on or before February 15, 
1946—the official contest closing date. Transmitter de- 
signs in either of two power classes may be entered. 
Class 1—input power to the final transmitter stage up to 
250 watts. Class 2—input power to the final trans- 
mitter stage of from 251 to 1000 watts. Contestant 
must submit entry blank, full schematic diagram and 
front panel drawing, with sufficient data necessary to 
build his “Dream Transmitter."" Each entry must be 
accompanied with a 150-250 word statement by the 
contestant as to why he believes his transmitter design 

is outstanding and should win. The prize winning 
transmitters in each power class will be built by the 
engineering department of Taylor Tubes, Inc. and 
presented to the winning contestants as soon as prac- 

ticable after all entries have been judged and the 
winning designs selected. The $1125 Victory Bond 
prize in each power class will be presented to the 
winners immediately after the winning designs have 
been announced. See the official entry blank for 
complete particulars. 

Participating Sponsors 
Aerovox Corporation, New Bedford, Mass.; American 
Phenolic Corporation, Chicago, Ill.; Barker & William- 
son, Upper Darby, Pa.; Bliley Electric Co., Erie, Pa.; 
Gothard Mfg. Co., Springfield, Ill.; International 

Resistance Co., Philadelphia, Pa.; E. F. Johnson Co., 
Waseka, Minn.; Solar Mfg. Corporation, New York, 
N fe United Transformer Corporation, New York, 

CONTEST JUDGES 
Fred Schnell, W9UZ -- Former Communications Manager of A.R.R.L. and now Chief of Radio 
Dept.; Chicago Police; Oliver Read, W9ETI -- Editor, Radio News; Cyrus T. Reed, W9AA -- 
Former Assistant Secretary of A.R.R.L.; John Potts -- Editor CQ and Radio, Frank J. Hajek, 
W9ECA -- President, Taylor Tubes, Inc.; Rex Munger, W9LIP -- Sales Mgr., Taylor Tubes, 
Inc.; Karl A. Kopetzky, W9QEA -- Former Managing Editor, Radio News. 

Secure Your Entry Blank at Your Radio Parts Distributor 
or Write Directly to Taylor Tubes, Inc. 

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO 47, ILL. 

December, 1945 37 



No. 7. 

HE FIRST AUTOMATIC volume control circuits 
Towa separate tubes for detection and auto- 

matie volume control. The tubes were biased 
to approximately cutoff and since the applied 
radio frequency voltages were small, the tubes 

operated over the parabolie portions of their 
dynamic characteristic. The direct current in the 

load circuits were proportional to the square of 
the applied input voltage. As a result, if one 
signal was twice as large as another, the bias fed 

back to the grids of the controlled tubes was four 
times as large in the second case as in the first. 

A circuit using a separate a-v-e tube is illustrated 

in Fig. 1. 
The speed with which a-v-c action takes place 

is determined by the time constant of the circuit 
through which the bias is applied. The time con- 
stant of the supply circuit of Fig. 1 is RoC2 + 

AMPLIFIER DETECTOR 

DOTVOY 

\ 
TO GRIDS 
OF OTHER 

CONTROLLED 
TUBES 

VOLTAGE DIVIDER 

Figure 1 

R,C; and is the time required for the a-v-c 

voltage to build up to 63% of maximum, or to 

decay from maximum bias to 63% of maximum 

bias. ; 
It is desirable that the a-v-c voltage bias be 

exactly proportional to the incident carrier 

voltage and independent of the percentage modu- 

lation of the carrier. If a linear detector such as 

the diode is employed, the rectified d.c. is pro- 

RADIO AMATEUR’S 
WORKSHEET 

AUTOMATIC VOLUME CONTROL 

OIODE DETECTOR 

TO 
CONTROLLED 

, TUBES 

<n — 

ae 

LOAD CIRCUIT 
AWWW 

+} -——— 
AUDIO 

Figure 2 

portional to the incident carrier voltage and in- 
dependent of the percentage modulation. The 
conventional circuit arrangement of the diode 
used as a combined detector and a-v-c source is 
shown schematically in Fig. 2. 

Curve A of Fig. 3 illustrates the input-output 
characteristic of a radio receiver employing man- 
ual volume control but no a.v.c. If a.v.c. is used, 
increasing signal strength will tend to reduce the 
receiver gain proportionately. As a result the 
use in output with increasing input is reduced. 
The input-output characteristic of a radio re- 
ceiver employing . is illustrated by Curve B 
of Fig. 3. In this case the output rises slowly to 
full load, where it remains essentially constant 

until the a-v-c system overloads after which the 
output may again rise. 

A more desirable input-output characteristic 
is illustrated in Fig. 4. Here the same desirable 
flat characteristic is achieved but the rise in out- 
put for small inputs is more rapid, in fact almost 
as rapid as though the receiver had no a-v-c ac- 
tion at all. This curve may be attained through 
the use of delayed automatic volume control. 
Delayed a-v-c action is attained through the me- 

DUE AVY.C. 
Adal ocae 

FULL 

INPUT 

Figure 3 



NOW SERVE MEN AT PEACE 

The creative engineering which armed our figh In order to exte 
men for Victory has no less a responsibility in the years lished an exp 
of peace ahead. Now that the war is won, we have the AIREON’s creative engineering in radio communica- 
ob of making this a better world tions, electronics, musonics and hydraulics will team 
AIREON produced huge quantities of communica- with production proficiency in contributing devices 

tions and radar equipment and other machinery for for future service. 
waging war. Its achievements were equal to its heavy In peace, as in war, AIREON will stand for quality 
responsibilities, and its workers established an outstand- and performance, 
ing record of perforniance, 

AIREON enters peacetime production with a notable (a roth _ 
engincering organization, highly skilled personnel and Becraesset 
great confidence in the future. We have developed many 
products which will contribute to better living, for the 
manufacture of which all 15 AIREON plants will con- 

tinue in production. 

A sussipiary oF Aireon 

3911 SOUTH MICHIGAN AVENUE, CHICAGO 
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War Surplus Equipment 

For The Ham 
MAJOR M. R. GUTMAN, USAAF (inactive), W2VL 

The amount of war surplus radio apparatus (particularly transmitters, receivers and test equipment) which will 
be made available to the amateur, is unfortunately a debatable question. According to reliable informa- 
tion, much of this material is being “‘cannibalized"’—an army expression meaning deliberately to render 

unfit for service. CQ is investigating further into the whys and wherefores of this possible situation 

URING THE PAST month considerable surplus 
government radio equipment has been placed 
on the market by the Reconstruction Fi- 

nance Corp. Several organizations in New York 
City have been designated as RFC agents and 
are disposing of surplus radio and electronic 
equipment. The present policy is to sell to manu- 
facturing firms or radio jobbers. However, re- 
turning veterans have been classed as jobbers 
and may purchase apparatus. Some of this 
equipment is for sale by radio parts jobbers at 
very attractive prices. For example, new 829B 
UHF tubes have been offered for under $5.00 
while they last. 

Parts Available 
The various agencies of the RFC have many 

fine parts available to eligible purchasers. Power 
transformers, audio transformers, variable tun- 
ing capacitors, relays, resistors, filter capacitors, 
G.I. earphones, etc., are available at a fraction of 

the original cost to the government. However a 
word of caution is in order. Much of the equip- 
ment has been designed for special services, espe- 
cially apparatus engineered for AAF use. Trans- 
formers designed for an input of from 400-2700 
eycles instead of 110 volts 60 cycles a.c.; can be 
had in large quantity. Relays are usually wound 

{Continued on page 48) 

War surplus equipment purchased by the author at less than cost to the government. The 
ECO sold for under $10.00 
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...now, in a striking new 
package for profitable service business 

Key to the powerful N. U. merchan- 
dising plans that are now ready for 
service dealers—is the most striking 
package design in the radio parts field. 

In this smart, modern container, 

all N. U. products are packaged — 
adding tremendously to their shelf- 

a display and eye-appeal. 

December, 1945 

NATIONAL UNION RADIO CORPORATION e¢ 

NATIONAL UNION 
RADIC AND ELECTRON TUBES 

‘Transmitting, Cathode Ray, Receiving, Shecial Purpose Tubes « Condensers + Volume Controls + Photo Electric Cells « Panel Lamps « Flashlight Bulbs 

Nothing has been left undone to make 
the N. U. family of products the most 
profitable of a// for the service dealer. 

In engineering, in product perform- 
ance, in sales policy, and in merchan- 

cising—the N. U. line is in a class by 
itself in meeting today’s needs of the 
Service Dealer and Parts Distributor. 

NEWARK 2, N. J. 
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Have Every Issue of “CQ” Sent 

To Your Home. Subscribe Today! 

You save by subscribing on an annual 

basis. ‘Ham’ Clubs get a special 

reduced rate. Write for full particulars. 

12 issues......... 

24 issues 

36 issues 

below te" ioe In U.S.A. & Possessions 
Bc Za coupon” Mon Order % Elsewhere $3.50 peryear 

Fill youl check te for cash sent 

ig + be respons! D AY : Sold on Better 

ony. AIL 10 Newsstands 

gah 25c. 
per copy. 

{| ———- — — — — — —— TEAR OUT—MAIL TODAY——=-——- — — ———— | 

! I 
| CQ-RADIO MAGAZINES, INC. MCB eiiccsda (asnescssasstascuvsvagconptesbseonen I 

] 342 MADISON AVE., NEW YORK 17, N. Y. I 

! I 
| Sirs: Here is my O check (or 1) money order) for $......-...0-:0000 Send ews finches issues of CQ, I 

] 12 issues $2.50—24 issues $4.—36 issues $5. Canadian and foreign subscriptions are $3.50 annually. I 

1 I 
| Subscriber's Name (print carefully)...............:ssc0:+ csscscsssessescsseeesessuecsusesssesnsesssesnnersnensunesresssseennessscnvessnssunensaesnetess I 

| RAMOS... uc. seceinescs sca pve deacheu ees psaboneoot event stiana he Palda RAMMBEERMMM ERR shoo c0decct cas chdahy 3/4 asta bdgagutnerenrensstieteatadhave¥iobera H 

oo I 
I CHES sss cndacrcpscasthgonestesscer\enchstasstsderas tatorts thas ORM OUR RapRetear frets cceeteseassecudsssive MONG rss vi iiccoestaaessaaees vee 1 

What is your occupation or profession............. PONV Mvccncasckescsevabeoscusasesaznacanstasvoninanyenarrsh per Setiante Mave dgnsotatee | 

| EE EE ST 
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What's the other thing we ought to do this [Jhvistmas ? 

j Ete the last four years, the Christmas phrase 
“Peace on earth, good will to man” has had 

a pretty hollow, bitter ring. 

This year, it won’t. 

And surely, one thing each of us will want to 
do this Christmas is to give thanks that peace 
has finally come to us—both peace—and victory. 

One other thing we ought to do: 

In our giving, this year, let’s choose—first— 

the kind of gift that helped to bring us peace 
and victory and will now help us to enjoy 
them. * 

Victory Bonds take care of the men who 

fought for us—provide money to heal them, 
to give them a fresh start in the country they 
saved. 

Victory Bonds help to insure a sound, pros- 
perous country for us all to live and work in. 

Victory Bonds mean protection in emergen- 
cies—and extra cash for things we want to do 
ten years from now. 

* 

Choose—first—the finest gift in all the world, 
this Christmas. 

Give Victory Bonds! 

Give the finest gift of all- VICTORY BONDS! 

CQ MAGAZINE 

This is an official U. S. Treasury advertisement—prepared under auspices of 

Treasury Department and War Advertising Council * 

CQ 
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In the Rocky Mountain Region 
it’s 

Radio & Television Supply Co. 
808 EUCLID AVENUE, PUEBLO, COLO. 

“If we don't have it, we'll get it— 
or it can't be had! Phone 5729" 

—=_ELECTRONIC SPECIALISTS — 
FORT ORANGE RADIO DISTRIBUTING COMPANY 

UNCLE DAVE’S RADIO SHACK 

356 Broadway 
Albany 7, New York 

Phones 3-2109, 3-2100 

McElroy Manufacturing Corp. 
82 Brookline Avenue + Boston, Massachuse(t® 

Seman 
In Northern California 

' 
SAN FRANCISCO RADIO & SUPPLY CO. 
Public Address Equipment 
Short-Wave Receivers & Transmitters 

e 
see asua ties For Amateur Radio Supplies 

20 Years Dependable Service. 
[ee 280-1284 Market St., San Francisco 2, Cali 
eer 

FILTER CONDENSER BARGAINS! 
BIG NEW CATALOG! WRITE FOR LIST! 

Newark AAP Company 
115-117 W. 45th St. wey you® 

NEW YORK 19 
323 W. Madison St. 

CHICAGO 6 

CLASSIFIED ADS 
this section must pertain to amateur 
tion radio activities. Rate--20c. per 

nm. Remittance in full must ac- 
co! No agency or term or cash discounts 
No display or special typographical ad 

setups allowed. ria does not guarantee any prod- 
uct or service advertised in the Classified Section. 

2 CRYSTALS between 3500 and 4000 KC frequency; 1 box 
optical grinding flour; 2 holders complete with elec- 
trodes, springs, etc.; complete instructions for grinding 
to desired frequency. Send $3.00 to Quartz Lab- 
oratories, Inc., 1513 Oak St., Kansas City 8, Mo. 

CONDENSERS, new. Rectanglar cans. | GE Pyranols: 
4mfl000v $1.75; | 2mf1500v $1.75; smf1sooy $3.75; 
4mf2000v $3.00; — 4mf3000v $6.75; — 2mf4000v $8.50. 
C-D Dykanols: “smf1000v $2.75. HV micas, screw termi- 
nals, bakelite cased: Sprague .0015mf5000v $1.50; C-D 
-005mf5000v $1.75. 10% discount on orders over $15. 
Les Dubin, W2AQN, 147 Elm Ave., Mt. Vernon, N. Y 

December, 1945 

electronic equipment, such as power tools or ever 
army vehicles. However it is necessary that this 
material be required for his own business needs 
and not for pleasure purposes. Equipment may 
be purchased on credit after proper references 
have been obtained. The veteran radio man may 
place his application for equipment as original 
inventory in his business. 

As the various rules and regulations of the 
different government agencies are frequently 
changed, it is wise to call or write the agency 
concerned and inquire concerning any new regu- 
lations. Questions from readers of this article 
will be answered if stamped envelope accom- 
panies the request, and the writer will be glad to 
help any member of the radio fraternity benefit 
by the surplus radio parts market. Letters may 
be addressed care of CQ. 

A-M SUPER 
[From page 26] 

longer lead may be justified in terms of the 
mechanics involved, even if it is less desirable 
electrically. We are particularly averse to start- 
ing a lead and then breaking it midway to insert 
a resistor or capacitor. 

The voltage regulator tube is used only in the 
oscillator section of the 6SA7. The stabilized 
105-volt output is wired along with 300 volts 
from the main supply, 6.3 from the heaters and 
a ground connection, to the female four-prong 
chassis connector on the back of the chassis from 
which power can be fed to the converter. Through- 
out the unit, one side of each heater connection 
is grounded—which simplifies wiring considera- 
bly. The 6E5 leads extend through a grom- 
meted hole in the chassis to the tube socket. 

Lining-up 
Lining-up the unit ordinarily calls for a signal 

generator tuning from 5 to 10 megacycles, but 
can be accomplished without this instrument if 
care is exercised. Without the signal generator, 
hunt around with the primary trimmer of the 
first i-f transformer until “set noise” is heard. 
The other trimmers are then lined up for 
greatest noise. Next tune the oscillator condenser, 

Twenty feet of wire clipped to the primary of 
the input stage made a satisfactory antenna, and 
the first station heard was one several hundred 
miles away operating on 9.57 megacycles, which 
proved that our coil calculations hadn’t been so 
far amiss. Actually there is little point in worry- 
ing about getting coil and condenser constants 
“tight on the nose.” The main thing is to locate 
the mixer input somewhere in the ten megacycle 
region, and the oscillator five megacycles away 
from it. The tuning range of the i-f transformers 
is rather limited and one can’t go far wrong. 
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GO AHEAD, HAMS 

THE AIR IS YOURS AGAIN 

R.W.T. The world’s oldest and 
largest Radio Supply House soon 

will be ready again to serve the 

world’s most exacting users, you 

Radio Amateurs. Once again you 

can choose from our tremendous 

stock of sets, partsand equipment. 

Once again you can depend on 

our quarter-century reputation 
for quality and sound values. 

Once again you'll have our speedy 

service—order shipped out same 

day received. All standard lines 

are now in stock or on the way. 
They include: 

NATIONAL e BUD 

CARDWELL e BLILEY 

R.C.A. e HAMMARLUND 

HALLICRAFTERS 

and others too numerous to mention. 

Send for 

R. W. T. 1946 Catalog 
off the press soon! 

Hadio Wire 

Television lune. 

World's Largest Radio Supply House 
(Dept. C-12) 

100 Sixth Avenue, New York 13 

Boston, Mass. * Newark, N. J. 

Originators and marketers of the famous 

_Latayette Kadio 
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Left: Radio Modulator BC-423. High frequency 

signal generator operating from 195 to 205 m«., 

modulated at approximately 5000 cycles. Rug- 

gedly built in steel case. Designed so that it can 

be re-adapted to many applications. Can be used 

as high frequency receiver, transceiver or fre- 

quency meter. Good for lab demonstrations re- 

quiring low power, ultra high frequency gonorator. 

Can be converted to 244 or 1% meter receiver. 

COPYRIGHT 1945 HAWICRAFTERS CO. 

Right: Frequency Meter BC-438. Ultra-high fro- 

quency signal generator operating from 195 to 

205 me. with crystal calibration. Aluminum chas- 

sis in steel case. Removable nickel plated 19” 

telescopic antenna. Use as high frequency re- 

ceiver or transmitter. Can be converted to cover 

any frequency range. Takes dry batteries for 

portable use. Precision tuning control make it 

ideal for ‘‘on the nose’’ ECO transmitter con- 

trol unit, 

CLIP THIS COUPON NOW 

RFC DEPARTMENT 415 HALLICRAFTERS 

5025 West 65th Street © Chicago 38, Illinois 

Send further details on merchandise described 

above 

1 Send listings of other available items 

Especially interested in. 

STATE cent 

NAME 

CITY. 

ADDRESS. 

ZONE 



soe 

Handy por Hams! 
QUARTZ CRYSTAL AMATEUR KIT’ 

3 CRYSTAL BLANKS (TC -- made to Army Air Corps 
Specifications) approximately 2 parts Drift, Operative 
7,000, 14,000, and 28,000 kc. 

1 BAG ABRASIVE for grinding crystals to desired 
frequency together with folder of instructions for most 
efficient method of grinding crystals. 

2 HOLDERS complete with both regular electrodes and 
springs and two additional sets of electrodes. | 

Additional crystals, holders and electrodes may be 

secured. 

Complete ONLY $1.%.... | 

*Quality guaranteed by a Com- 
pany that has made more than : 
2,000,000 crystals for the Armed 
Forces. Weare able to make 
this offer only because this is 
surplus material. ny 

PRODUCTS COMPANY | 

[— ~"'""""USE THIS ORDER BLANK BEFORE SUPPLY 1S EXHAUSTED r 1 
I 

H Crystal Products, Inc. 1 
1 1519 McGee ! 
' Kansas City, Missouri : 

J 
! i 

I 
I 
I 
1 
1 

I 

Send me... Quartz Crystal Amateur Kits as advertised, postpaid. 
Ese eaem are prea Cash Enclosed. once eceecseeess C.O.D. 


