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PEAK PERFORMANCE 

With the new RME 45 you'll have peak performance on 
the high as well as the low frequencies. There's no secret 

about how it was done—even though some of the ex- 
perience has been gained while producing for the Armed 
Forces. 

* 
It was accomplished by the use of loctal tubes . . . shorter 

leads . . . reduced distributed capacity . . . temperature 
compensating padders . . . and a score of additional re- 
finements—each making its individual contribution to 
increased efficiency. 

* 
The RME 45 combines careful workmanship with ease of 
operation, sound engineering and brilliant performance. 
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pair of Eimac 1000-T's give 3 KW" 500 watt AM police trans- 
wutput in this Link-built FM trans- mitter for 30-40 Mc opera- 
SS 7 81 emergeacy servis He ee 

in the final. 
lere's a 500 watt supersonic test 

generator for operation at 1 to 300 
sc which uses Eimac 152-T tubes. 

The transmitters shown on this page 
were developed and built for the emergency services — police, fire and 

transportation — by Link Radio Corporation of New York City. Recog- 

nition such as that enjoyed by the Link organization in this field is built 
upon sound engineering and the right choice of equipment components. 
That Eimac tubes occupy the important sockets in these vital transmit- 
ters is fitting acknowledgement of their inherently superior perform- 
ance capabilities. That Fred M. Link specifies Eimac tubes is confirma-- 

tion of the fact that Eimac tubes are first choice of leading electronic 
engineers throughout the world. 

FOLLOW THE LEADERS TO 

Get your copy of Electronic Telesis quBe g 
saz the sixty-four page booklet which 
gives the fundamentals of electron 
ics. This little booklet will belp elec- 
tronic engineers explain the subject 7 to laymen. Irs yours for the asking EITEL-MeCULLOUGH, INC.,1033 San Mateo Ave., San Bruno, Calif. 
Leno cost or obligation. Available Plants located at: San Bruno, California and Sait Lake City, Utah 
in English and Spanish languages. Export Agents: Frazar & Hansen 

301 Clay Street, San Francisco I, California, U.S.A. 



THOUSANDS OF TESTIMONIALS 

Thousands of testimonials are in the files at Hallicrafters, They are 
from members of the armed services all over the world. They tell 
how Hallicrafters-built communications equipment has performed 
dependably and brilliantly on all the battle fronts of the world. 
Many of these letters are signed by licensed amateurs who include 
their call letters with their signatures. A high percentage of the 
letters conclude wih sentiments like these—we quote: “If a rig can 
take it like the HT-9 took it in the Australian jungles, it's the rig for 
my shack after the war”... "When | buy my communications equip- 
ment it will be Hallicrafters” . . . “After we have won this war and I 

. can get a ham ticket there will not be the slightest doubt as to the 
equipment | will use . . . it will be Hallicrafters" . . . “Meeting 
Hallicrafters gear in the service was like seeing someone from home 
. .. used to have one of your receivers at W7FNJ. .. hope to have 

\ more after the war”... “being an old ham myself | know what went 
into the 299..." Thus does the voice of the amateur come pouring 
into Hallicrafters headquarters, providing information, guidance and 
further inspiration to Hallicrafters engineers. Amateurs will find in 
Hallicrafters peacetime output just the equipment they need—refined 
and developed in the fire of war and continuing to live up to the 
well earned reputation as “the radio man's radio," 

COPYRIGHT 1945 THE HALLICRAFTERS CO. 
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SEPTEMBER 

FORMER GOVERNMENT TUBE PURCHASES NOW 
AVAILABLE TO “HAMS’—SYLVANIA TESTED, GUARANTEED 

Sylvania Electric announces the following tube 
types available, through Sylvania distributors. 

Several of the types released are of particular 
interest to the amateur operator. 

The current list is as follows: 

38—Well known standard output pentode. 
39/44—Well known standard R.F. Amplifier. 
2X2/879—The standard high voltage, low cur- 
rent rectifier for oscilloscope use 
7C4/1203A—A small lock-in diode rectifier suit- 
able for use in vacuum tube voltmeter probes. 
6/3 volt 150 ma. heater. 

7E5/1201—A lock-in triode for use as a low 
power oscillator or amplifier up to 750 me. 6.3 
volt 150 ma. heater. 
46—Standard power amplifier. Suitable for Class 
B or C amplifiers and used in many amateur 
transmitters, 

OD3/VR150—Well known voltage regulator. 

EF-50—A 9 pin completely shielded R.F. Am- 
plifier somewhat similar to Type 7W7. Heater 
rating 6.3 volts at 300 ma. 

1626—A transmitting triode requiring 12.6 volts, 
250 ma. heater supply. Four watts output at 
250 volts plate (max.). 

1629—Same characteristics as Type 6E5 except 
for octal base and heater rating of 12.6 volts, 
150 ma. 

38142 (VT-52)—Similar to Type 45 except for 
its filament rating of 7.0 volts, 1.18 amperes. 

5BP1—Well known 5” cathode ray tube with 
the usual green trace. Makes a good scope with 
1500 to 2000 volt anode supply. 

5BP4—Same as 5BP1 except for the screen 
which gives a white trace. 

VT-25A—This is the same as the regular Type 
10 but has a low loss base. This item should be 
interesting to amateurs. 

All tubes are available under the familiar 
L-265, or on rated orders. 

SYLVANIAY ELECTRIC 
Emporium, Pa. 

MAKERS OF FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS: RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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ZERO BIAS 

A PROPHET BEING of no particular honor in his 
own country, we might refrain from an “I 
told you so”’ concerning our August editorial 

in which we deduced the possibility of an early 
and abrupt ending of the war with Japan, with 
the corollary that the FCC might find it feasible 
to reactivate amateur stations much sooner than 
expected. Within the month, V-J Day has come 

and the Board of War Communications 
already notified the Federal Communica- 

tions Commission that it has no objection to 
lifting the ham radio ban on 112-115.5 megacycles 
for a period of ninety days. ‘Before amateur 
activity may be resumed, appropriate action by 
the Commi expected 
that after ninety ys the Commission will con- 
sider the advisability of authorizing amateurs 
to utilize the frequency band of 144 to 148 mega- 
eycles in lieu of the band 112 to 115.5 megacyeles 
formerly allocated to the amateurs.” f 

Your Editor has discussed this matter with 
Paul A. Porter, Chairman of the FCC, and has 
learned that, insofar as other bands are concerned, 
no action can be taken until they are released by 
the military authorities. While it is to be hoped 
that restrictions on these bands will be lifted with 
similar celerity, a justifiable delay (as contrasting 
with the red-tape variety) would not be in- 
tolerable. With immediate resumption of 112- 
115.5-me transmission, the ham today is better off 
than his progenitor of 1918. We shall have been 
permitted to resume operation more quickly, and 
without practically rebuilding a station which 
may have been dismantled by order of the gov- 
ernment. True, we are permitted only one of our 
bands temporarily—but there was only a single 
band back in 1918. To be sure, 112 or 144 mega- 
cycles is not a DX band—but neither was 200 
meters twenty-seven years ago. Two hundred 
was used largely for local rag-chews in the imme- 
diate post-war period. While 144-148-me op- 
eration may hold little allure for the 40 or 80- 
meter addicts, a large majority of the latter are 
still in the armed forces, On the other hand, it is 
probable that most of the hams at home, and 
ready to avail themselves of an FCC directive to 
open up, have 112-116-megacycle equipment on 
hand (which is readily convertible to 144-me 
operation). Orderly reconversion to a peace- 
time radio set-up is probably just as important 

ion will be necessary. It i 
le 
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as in industrial adjustments. Both may be ac- 
complished sooner than many are inclined to 
believe. 

Whither the WERS? 

It was only a few months back that the mori- 
bund War Emergency Radio Service received a 
shot in the arm, and seemed likely to carry on 
quite a while for general disaster communica- 
tion in co-operation with the Red Cross. In the 
west, the WERS continued active on more of a 
war-time basis, with the citizenry still emer- 
gency-conscious as a result of the Jap balloon 
bombs—one of which was wafted as far east as 
Detroit. But it’s all over now, and it would ap- 
pear that the War Emergency Radio Service is 
finally defunct. It is unfortunate, because the 
work accomplished by the WERS was excellent, 
the well-disciplined organization functioned 
smoothly, and much money was invested in 
equipment. The WERS is virtually forced out of 
existence, and the 112-116-megacyele band they 
once occupied (as did the pre-war hams) has been 

assigned to government services. 

A possible solution is to hold the organization 
intact—in everything except name—and effect 

the simple electrical shift to the 144-me amateur 
band where, due to war-time- training and dis- 
cipline, it might function more effectively than 
the “Emergency Corps” of pre-Pearl Harbor 
days. Dropping the “W,” the “Emergency Radio 
Service” would be composed of associate and full 
members—the latter being licensed amateurs. 
The “associates,” of course, would be those 
patriotic citizens who secured restricted radio- 
telephone operator permits in order to operate 
with the WERS, but which class of license does 
not authorize the operation of an amateur station 
except under the personal supervision of a 
licensed amateur. However, there is no reason 
why the associates shouldn’t be active in execu- 
tive capacities, and in many instances be the 
guiding spirit in holding the WERS together and 
reconverting to the ERS. It would be one of the 
main jobs of the ERS hams, or full members, to 
assist the associates in obtaining amateur 

licenses. It should not be too difficult a chore, as 

the associates by now will have been thoroughly 
bitten by the bug! 
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EXCITER anp R-F AMPLIFIER 

FOR THE 144-148 MC BAND 

A Simple Crystal-Controlled Unit for the New Ham Band 

LEROY W. MAY, JR., WSAJG 

| bs FOLLOWING description of a 144-me three- 
tube exciter unit with sufficient output to 
drive a single-tube 30-watt r-f amplifier, is 

pertinent, in view of the fact that the 144-148-me 
band has definitely been set aside for amateur 
operation, and will replace the former 112-116-me 
allocation. 

The exciter portion of the rig is mounted on a 
masonite panel 834’ x 19” to fit on a standard 
relay rack, while the single tube r-f amplifier 
occupies a 514’ x 19’ panel of the same construc- 
tion. To provide shielding between input and 
output circuits on the final the chassis plate of 
the amplifier is made of sheet aluminum 514” x 

1614”. The two units are coupled by means of 
hairpin link coupling. (The exciter may be used 
with an antenna itself—although the useful 
power output is only on the order of a few watts 
operating at the given plate voltage.) 

The Crystal Problem 

Since this new ham band of 144-148 me is not 
harmonically related to any of our previous 
assignments, the fundamental erystal frequency 
will have to be reconsidered so as to provide 

Fig. 1. Under view of the exciter unit. The 832 stage is 
at the upper right, with bypass condensers grouped 
around this socket. The socket at the upper left 

furnishes power to the amplifier 

September, 1945 

Fig. 2. The exciter unit as seen from above. The plate 
lines are held in place with stand-off insulators, and the 
output coupling hairpin is mounted on feed- through 

insulators 

proper final multiplication. Quite a few combina- 
tions are possible. To maintain the number of ex- 
citer stages at three and still reach the new band, 

al whose fundamental frequency was some- 

where between 6,000 ke and 6,166 ke was selected. 
At present it may take a little ingenuity to obtain 
a erystal plate between these frequencies. As a 
hint, contact your ham friends who work with 
aircraft radio equipment. A blank or plate may 
be found and dressed up with a little rubbing. 
In any event, the rig can be tuned using a 7-me 
erystal, and when crystal plates around 6-me be- 
come plentiful only moderate retuning will be 
necessary. 

Using a plate of this frequency allows a 6L6 
quadrupling tri-tet crystal oscillator to 24 me— 
which is easy. The second stage is a 6L6 doubler 
to 48 me. Stage number 3 is a tripler to 144 me. 
This is also simple—with the proper tube, 
which turned out to be the dual beam 832 good 
for full ratings to 200 me. Used a push-pull 
tripler with resonant plate lines, it is a smooth 
worker, and, as before stated, may be used to feed 
the antenna directly with a few watts output. 
While only 300 volts are used on the 832 as a 
tripler, this potential could be increased to 500 
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and more output secured if it is desired to feed 
the antenna. Plenty of driving excitation is 
available from the 6L6 doubler. The efficiency 
of this tripler stage is estimated as between 35 
and 40 percent. 

The final amplifier employs another type-832, 
as a straight amplifier. Again using resonant 

. lines in both plate and grid circuits, the estimated 
efficiency of this Class C amplifier is a conserva- 
tive 65 percent. More about this later. 

Constructional Details 

As can be seen from the photographs of the 
exciter unit, Figs. 1, 2 and 3, the input power 

socket is at the left back of the masonite chassis. 

The erystal socket follows—then the 6L6 oscil- 

lator and finally the 6L6 doubler. The metal type 

is preferable in this latter stage as less lead in- 

ductance is present. While the glass tube is 

satisfactory, a little more output is usually 
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Fig. 4. Diagram of the exciter unit. Coil dimensions are important in the following parts list 

B—50-ma flashlight bulb 
C.:—100 pf midget variable 
C.—50 uf midget variable 
C;—3-30 He mica compression trimmer 
C.—.002 uf mica 
C;—.005 uf mica 
Co—.0005 uf mica 
J,;—Osc. plate ma jack, insulated 
Jo—DbIr plate ma jack, insulated 
Js—tTripler grid ma jack 
J,—Tripler plate ma jack, insulated 
Li—12 turns No. 26 DCC 11/9” form 34" long 
Lo—7 turns No. 12 enamel 1” dia. 1“ long 
L;—4 turns No. 12 enamel 1” dia. 1” long 
Ls and L;—2 turns No. 12 enamel 1” dia. close-spaced 

Le—12 turns No. 12 enamel 1” dia. 13/4” long 
L;—3/8” dia copper tubing spaced 11/4” center-to- 

center 14” long 
Ls—No. 10 bare copper wire 6” long U-shaped 
R:—75,000 ohms 1 watt carbon 
R.—500 ohms 2 watts carbon 
R;—20,000 ohms 2 watts carbon 
R.—5,000 ohms (with slider) 25 watts 
R;—150,000 ohms 1 watt carbon 
R¢—500 ohms 5 watts 
R;—10,000 ohms 10 watts 
Rs—25,000 ohms 1 watt carbon 
Ro—2,500 ohms 10 watts 
Rio—15,000 ohms 10 watts 
XTAL—Between 6.0 and 6.165 mc 

cQ 



available with the metal type. The 832 tripler, 
with associated plate lines, is at the front. This 
layout provides for short leads and simple con- 
struction. Filament and plate power to drive the 
832 straight-through amplifier is obtained from 
the 5-prong socket which can be seen at the ex- 
treme front left. 

Taking the stages in order—referring to the cir- 
cuit schematic Fig. 4—the 6L6 crystal oscillator 
is the conventional tri-tet with the plate circuit 
tuned to the fourth harmonic of the crystal plate, 
or 24me. A good active crystal and low-loss 
plate tank circuit are essential if sufficient output 
is to be obtained—a well-established practice. 
The plate potential here is 300 volts and also on 
the doubler and tripler tubes. Individual drop- 
ping resistors are provided for each stage, though 
a single resistor of the proper wattage can of 
course be used. 

Fig. 5. Amplifier circuit for 30 watts input. The follow- 
ing parts are used— 

Cs—.005 uf mica 
Co—.0005 uf mica 
Jc—Amplifier grid ma jack 
J;—Avmplifier plate ma jack, insulated 
Lo—No. 10 bare copper wire 5” long U-shaped 
Lio—14” copper rods 1” spacing center-to-center 9” 

long 
Lii—3/8” dia. copper tubing spaced 11/9” center-to- 

center 14” long (same as L:) 
Lio—t4” copper tubing spaced 114” 

center 14” long 
Ri:—30,000 ohms 1 watt 
Ri2—25,000 ohms 1 watt 

center-to- 

SHORTING~ 

BAR 

SHORTING EXCHER 
seg t SOCKET 

*ouT” 
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Fig. 3. Further mechanical details are shown in this rear- 
view photo of the exciter unit. The xtal and 6L6G tubes 

have been removed 

The 6L6 doubler is excited through a 3-30 uf 
trimmer-type condenser which is very convenient 
for proper adjustment and is recommended in- 
stead of the usual 50 wyf fixed mica capacitor. 
Such a coupling condenser can be adjusted for 
peak output and load on the crystal oscillator. As 
in the oscillator stage, a good low-loss variable 
condenser and tank coil, mounted so as to have 
very short leads, or preferably mounted directly 
upon the tuning-condenser, are desirable. No 
trouble should be experienced here as operation 
is perfectly normal. However, a loop-type ab- 
sorption wave-meter is a practical necessity. 
Time out should be taken to build one, if none is 
already available. Since the frequencies involved 
in multiplying are a bit different from the more 
familiar ones of past days, a little experimenting 
will be necessary to calibrate the meter. By 
listening on a receiver, the 24-me harmonic is 
easily identified when tuning the oscillator stage 
through resonance. The crystal plate tank will also 
allow tripling with the constants shown and this 
3rd harmonic, or 18 me, is to be avoided. The 
48-me output from the doubler can hardly be 
missed as it is the only harmonic that falls within 
the L/C range of the coil and condenser. This is 
also true of the 144-mce tripling stage if the plate 
rod spacing as shown in the circuit diagram 
caption is followed. While the 5th harmonic or 
240 megacycles is discernible, this is only when 
the shorting bar is within a few inches of the 
plate—an obviously improper setting. 

The push-pull 832 tripler is perhaps the easiest 
to get going of any stage—assuming the previous 
two stages are lined up and operating. The input 
grid coil, which is link coupled to the 6L6 doubler, 
is made self-resonant with the tube capacity and 
adjusted by spreading or squeezing the turns. It 
may be seen from the photograph showing the 
under side of the exciter (Fig. 7) that quite a re- 
spectable coil is necessary, attesting to the fact 
that the 832 has a low input capacity—actually 
7.5 wut. 

It is stated in the tube manual that the total 
grid circuit resistance of the 832 should not exceed 
25,000 ohms per tube or 50,000 ohms per unit. 
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Fig. 6. (Above) Rear view of the amplifier unit. The 
aluminum chassis plate serves as a shield between the 
exciter and amplifier. The input coupling hairpin is 

beneath the chassis plate 

Fig. 7. (Below) Underneath the amplifier chassis. The 
5-prong plug fits the socket in the exciter to furnish 
plate and filament power to the amplifier. Again by- 
pass and screen components are grouped around 

the 

This does not provide sufficient bias for proper 
tripler operation. To obtain the! necessary re- 
mainder for a plate flow angle of 60 degrees, a 
cathode bias resistor of 2,500 ohms is also em- 

ployed. Plenty of drive from the 48-me doubler 

is obtained for tripler operation, and, as pre- 
viously stated, an estimated efficiency of around 
35 to 40 percent is obtained. With 300 plate volts 
on the tripler, resonance at the third harmonic of 
48 megacycles (144 mc) is indicated by the usual 
plate current dip as the shorting bar is slid along 
the rods. This dip will probably be more pro- 
nounced than the dips in the oscillator, quadrupler 
or the 6L6 doubler circuits. 

One precaution to be observed when using the 
832 tripler is to make certain that the heater 
potential is a full 6.3 volts. Poor tripling action 
was corrected when the writer discovered that 
the filament transformer was only putting out 
5.25 volts under load although the 6L6’s stages 
were operating satisfactorily at this reduced 
voltage.) 

Some experimentation was tried with the plate 
and grid resonant rods to determine the optimum 
spacing. For maximum Q or selectivity, the con- 
ductor radius should be about one-fourth of the 
center-to-center line spacing. | However, for 
higher impedance, which is usually desired in 
anything but oscillator control, a higher ratio is 
desirable. The chassis will accommodate about 14 
inches of line, so 3/8’’ copper tubing spaced 114” 
was selected. Actually, the sliding shorting bar 

10 

will be set about an inch from the shorted end for 

the low-frequency end of the band. The flexible 
connections to the plates of the 832 tripler are 

about 3/8’ long. The output hairpin link for 

the exciter is approximately 6 inches long and is 

formed into proper shape with No. 10 solid bare 

copper wire. 

Amplifier Details 

The 832 r-f amplifier is mounted on an alumi- 
num chassis plate with the grid line and pickup 
hairpin on the bottom of the plate and the plate 

line and antenna hairpin on the top side of the 
chassis plate. Thus the shielding between input 
and output circuits is complete and no neutraliz- 

ing is required. The grid circuit resonant lines, 
differing’ somewhat from the tripler and am- 
plifier plate lines, are 14” copper rods spaced one 
inch center to center and 9” long. This shortens 

the total length and simplifies placement of parts. 
The grid link hairpin is a piece of No. 10 solid bare 
copper wire five inches long—similar to that of 

the tripler described aboye. 

The final amplifier is simplicity itself. The cir- 
cuit is shown in Fig. 5, and constructional de- 
tails indicated in the photographs, Figs. 6, 7 and 
8. The input grid shorting bar is adjusted for 
maximum rectified grid current. About 3 ma 
will amply drive the 832 and this is, of course, 

[Continued on page 40) 

Fig. 8. (Above) Top side of the amplifier. The plate 
lines are supported by stand-off insulators similar to the 
exciter set-up. Plate and grid circuit jacks are at the left 

Fig. 9. (Below) Completed exciter and amplifier com- 
bination already to go as soon as tubes are pluggedjin 

(and the FCC says OK) 

cQ 



DON'T LET IT PHASE YOU! 
FUNDAMENTALS OF PHASE RELATIONSHIP 
IN ELEMENTARY CIRCUITS, AMPLIFIERS 

AND ANTENNAS 

W. H. ANDERSON, VE3AAZ 

{gm OLD MAXIM that a picture is worth a million 
words is perhaps nowhere more directly ap- 
plicable than in the case of circuit action 

analysis. All but a very small minority of circuits 
are concerned with alternating currents and 
voltages, especially those of a sine type, where 
the waves of current or voltage at a certain point 
in the circuit will be similar in form to a related 
wave at some other point. However, the waves 
may be considerably displaced from one another 
in regard to time. It will be noted from some of 
the subsequent examples that the time relation- 
ship very largely determines the behaviour of the 
cireuit. This displacement is termed a difference 

Fig. 1, Time 
difference in 
a sine wave 
expressed as 
a curve (a) 
and as a vec- 

tor (b) 

in “phase” and is generally expressed in degrees, 
with 360° representing a complete cycle. 
Two possible methods of portraying such a 

condition are shown in Fig. 1—in this case, two 
unequal sine waves displaced by 45°. A further 
distinction is made by the terms “lag” or “lead.”’ 
In Fig. 1 the dotted wave is said to lead—a pas- 
sage of time being by convention denoted by 
movement to the right as in (a), or in counter- 
clockwise rotation (6). Obviously a lag of X° 
eould also be described as a lead of (360-X)° 
and vice versa, so it is not customary to speak of 
phase angles exceeding 180°. The comparative 

_ COMMON 
CURRENT 

Fig. 2. Vector representation of a series circuit 
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_ GURRENT 
~~ THROUGH R 

Fig. 3. Phase relationships in a parallel circuit 

simplicity of Fig. 1(b) as against (a), naturally 
leads to the greater popularity of the “vector” 
diagram, rather than bothering to draw the 
various sine waves. 

If the frequency of the wave is known, the 
phase angle can be translated into terms of time. 
This is often done in video amplifiers to ascertain 
if a certain phase delay or lead will blurr the 
image on the screen. 

Basic Electrical Laws 

In any analysis of phase relationships, it must 
be borne in mind that actually two separate cir- 

TOTAL CURRENT 
Fig. 4 

APPLIED VOLTAGE=IR 

A series resonant circuit—when Xc equals XL 

cuit conditions are being compared—in other 
words, at least three and often four terminals are 
involved. To speak of a phase shift occurring 
“across” any single element may lead to quite 
erroneous conclusions.) 

Considering it axiomatic that the voltage across 
and current through a pure resistance are in 
phase, the various fundamental electrical laws 
relating to phase shifts may be tabulated as 
follows: 
1. The current through a condenser leads the 
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Fig. 5. Conventional diagram of a triode resistance- 
coupled amplifier 

voltage across it by 90°. Corollary—The 
voltage lags the current by 90°. 

2. The current through an inductance lags the 

voltage across it by 90°. Corollary—The 
voltage leads the current by 90°. 

. In any series circuit, regardless of the number 
of elements, the same current flows through 

each member. 
4. In any parallel circuit, the same voltage is ap- 

plied to each branch. 
5. In any inductively-coupled circuit, the second- 

ary couples into the primary an impedance 
which is some fraction of the secondary series 
impedance, depending on the degree of coup- 
ling, but with the sign reversed. 

6. In any inductively-coupled circuit, the voltage 
induced will act in series with the secondary 
and lag the current in the primary by 90°. 

. In the secondary of any coupled circuit, the 

GRID VOLTAGE 

PLATE CURRENT 

Figure 6 
PLATE VOLTAGE 

SIGNAL ON GRID 
NEXT TUBE 

Phase relationships as existing in the circuit of Fig. 5 

current flow due to the induced voltage will 

depend on the characteristics of the secondary 
series circuit without regard to the primary. 

Method of Application 

To draw the vector diagram of any circuit, the 

procedure is to select some voltage or current as a 
reference vector and lay it off horizontally and to 
the right of the point of origin. Then the various 
other vectors are drawn from the origin at appro- 

priate angles from this reference vector. Since the 
convention is for vectors to rotate counter-clock- 

wise, any vector pointing upward will be ahead of 
the reference vector and conversely any vector 
pointing downward will be behind or lagging, 
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unless of course, it is desired to speak in terms of 
angles greater than 180°. 

The simplest type of circuit will be of the form 

of Fig. 2. Since the current in this case is common 
to both elements, its vector is laid out a random 

length horizontally. A vertical distance down- 

ward from the origin and a length along the hori- 
zontal are marked off in proportion to the magni- 
tude of the capacitive reactance and resistance 
respectively. These vectors actually represent 

the voltages across the two elements, but since 
the current is common and unknown, obviously 

the voltage drops will bear the same proportion 
as the impedances. The vector for the condenser 

70.7% X VOLTS 
GRID VOLTAGE Mag \enext stage PLATE VOLTAGE VOLTS 3 : 

. <-> i 
ke ~ 

PLATE GRID . “GRID VOLTAGE VOLTAGE VOLTAGE 

Fig. 7. How the action of the resistance-coupled 
amplifier looks in vectors at high frequency 

Fig. 8. R-C amplifier relationships at low frequencies 

Fig. 9. Critical phase shift in the coupling circuit 

GRID 
VOLTAG! 
next stoge 

® ( 

is drawn downward as the voltage across a con- 
denser lags the current through it (Rule 1). 

A rectangle is then sketched, the diagonal 
representing the applied voltage. This will de- 
termine the scale if the applied voltage is known. 
Also, conclusions may be drawn as to the angle of 
voltage lag behind the current (or what is exactly 

the same thing, the current lead ahead of the 

voltage) for the circuit as a unit. 
In the case of parallel circuits, Fig. 3, the ap- 

plied voltage is common, and is laid off along the 
horizontal The currents are then calculated 
—applied voltage over resistance (#/R) and 
applied voltage over inductive reactance (EL /Xz) 
—laid off in ‘appropriate directions, the rectangle 
completed, and the total current determined. 

The circuit in Fig. 4 involves two types of 
reactance. Vectors are plotted as before, the 
vectors in quadrature with the reference vector 

10. A transformer-coupled amplifier stage— 
interstage or output 

Fig. 

cQ 



being subtracted before being combined with the 
in-phase vector to find the resultant. It can be 
readily deduced that if, in such a case, the re- 
actances were equal (resonance), the circuit 

would act as a pure resistance. Complex circuits 
with many branches and elements can be simi- 
larly analyzed by combining elements and re- 
combining resultants as in the above, and those 
interested in the refinements of such procedures 
should consult any good electrical engineering 
text. 

Barring resonance (when reactances are equal) 
it may be seen that in circuits such as the fore- 
going: 1—The current through the combination 

is not in phase with the applied voltage. 2—The 
voltages and currents in any one circuit element 
alone are not necessarily in phase with the re- 
sultant voltages and currents. 3—The amount of 
lag or lead depends on the proportion of resist- 
ance/reactance present. 4—Since all such calcu- 

lations depend on the reactance of the element, 
which is a function of the frequency, the computa- 
tions must be repeated for as many frequencies 
as are being investigated. 

Resistance Coupled Amplifiers 
A conventional resistance coupled amplifier 

stage is shown in Fig. 5. If we assume a sine 

Fig. 11. Equivalent circuits of a transformer 

wave of voltage on the grid, Fig. 6 (a), as grid 
becomes more positive the plate will draw more 

current, causing the voltage drop across the load 
resistor to increase, and simultaneously the 
voltage at the plate to drop. Thus the plate 
current is in phase with the grid voltage, while the 
plate output voltage is 180° out of phase with the 
grid voltage. This fact gives rise to the minus 
sign in the familiar theorem that any such stage 
may be considered as a generator whose output 
voltage equals —yE, volts, where u is the ampli- 

fication factor and Eg the grid voltage. 
The coupling condenser (C) and grid resistor 

(R) of the following stage therefore comprise a 
series circuit fed by the alternating voltage across 

the load resistor. As the resulting current in such 

a case depends largely on the proportion of the 

capacitive reactance of C as compared with the 
resistance of R, if C has a large capacity (and 

consequently low capacitive reactance) and R 
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NET EFFECT OF TRANSFORMER PRIMARY CURRENT THRU RESIS- 

» TOR PORTION} 

SI NTOTAL 
PRIMARY 

CORE —— CURRENT 
MAGNETIZATION 

LOSS VECTOR DIAGRAM 
Bt OF PLATE CIRCUIT 

CURRENT THRU RESISTANCE 
PORTION OF PRIMARY 

GRID VOLTAGE 

20° > PLATE CURRENT 
VOLTAGE 
ACROSS RL SECONDARY INDUCED VOLTAGE 

Fig. 12. Analyzing the transformer-coupled amplifier 
at low frequencies 

is a high resistance, the-current flowing in R (and 
therefore the voltage impressed on the grid of the 
next,stage) will be substantially in phase with the 
plate output voltage. Thus there will be a total 
of slightly under 180° phase shift between grids 
of such successive stages. 

Note that at low frequencies when the reac- 
tance of C becomes greater, the current through 
R will tend to lead the plate output voltage and 
a phase shift will be introduced by the coupling 
device. High-frequency phase shift in such cir- 
cuits is occasioned by the fact that the grid-to- 
cathode capacitance of the following stage shunts 
R, and its reactance becomes low enough to affect 
circuit behaviour at the high frequencies. The 
preceding stage now acts as a source driving this 
capacitance, and the voltage across it will lag the 
current. 

In both the low and high-frequency cases, the 
situation.is further complicated by the fact that 
the plate load is not now purely resistive. It has 
a capacitive component, so the plate voltage 
leads the grid voltage by less than 180°, or, if you 
prefer, it lags by more than 180°. This will ag- 
gravate the phase shift in the high-frequency 
case (see Fig. 7), but be somewhat compensatory 
in the low-frequency instance as in Fig. 8. 

At low frequencies, assuming the reactance of 
the C equal to the resistance of R, and drawing 
the vector diagram as in Fig. 9, it is obvious that 
the voltage across R is 70.7 per cent of the stage 
output voltage. This will be recognized as the 

UNCANCELLED Se INDUCTANCE 

f CURRENT SAME 
ye THRU BOTH SECTIONS 

(RULE 3) 

VOLTAGE 

CURRENT 

SECONDARY 
INDUCED VOLTAGE 

Fig. 13. The high-frequency picture of the transformer- 
coupledaniplifie? 
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Fig. 14. Fundamental r-f amplifier stage 

critical point often assumed in amplifier design 
formulae, and represents a 45° phase. shift in the 
coupling network itself. 

This delay or lead of some frequencies in com- 
parison to others is termed “phase distortion” 
and is not ordinarily detectable by ear, but can 
be seen to be inseparably associated with a dis- 
continuity in response. As mentioned above, such 
distortion will be objectional in video amplifiers. 

Transformer Coupled Amplifiers 
A somewhat different method of analysis ap- 

plies to the audio amplifier terminating in a 
transformer, (Fig. 10). In describing the action 
of a transformer, it is often stated that its primary 
presents to the exciting source a resistance equal 
to the load resistance multiplied by (N1/Ne2)?, 
where N1/No is the primary-to-secondary turns 

CURRENT THRU Lp 

Fig.15.Vec- 

PLATE GRID VOLTAGE INDUCED Darl palais VOLTAGE VOLTAGE IN SecoNDaRY | OF the r-l 
amplifier 

GRID VOLTAGE 
next stage 

ratio. What this actually means is that the 
secondary couples into the primary a capacitive 
reactance and a resistance in series, the capacitive 
reactance being just sufficient to cancel the in- 
ductive reactance of the primary winding. In 
other words the primary is a series resonant cir- 
cuit similar to Fig. 11(a), the coupled resistance 
being all that the exciting source “sees” upon 
looking into the circuit... In such a circuit the 

current will be in phase with the applied voltage. 
Considering the secondary, Fig. 11(b), the con- 
ditions in this circuit are as though a generator 
had been inserted in series with it. This generator 
produces a voltage that lags the current in the 

primary by 90° (Rule 6). Furthermore this gen- 

erator faces a circuit that is predominantly in- 
ductive, so that the current through F will lag 
the induced voltage by another 90°.. As the 
voltage across # is in phase with the current 
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through it, this voltage will be a total of 180° 
out of phase with the current through the 
primary. Consequently the grid to grid shift will 
be 180° (Fig. 10). 

In actual practice, these ideal conditions are 
scarcely realized. The coupling between primary 
and secondary is never perfect, so not quite all of 
the primary inductive reactance is cancelled out, 
and a small reactance remains in series with the 
resistance. Due to the loss entailed by the 
primary magnetizing the core, another reactance 
will appear in shunt with the primary. At high 
frequencies the series reactance will be of im- 
portance, and at very low frequencies the shunt 
reactance will affect the operation. Both will 
cause the plate current to lag the grid voltage. 
Fig. 12 represents the conditions in the low-fre- 
quency case. The total primary current lags the 

Fig. 16. Triode amplifier stage as an oscillator 

grid voltage; the current through the resistive 
branch leads this current. The induced voltage 
will lag the current through the resistive branch 
by 90°, and the voltage across R will lag the in- 
duced voltage by something under 90°. Thus the 
voltage across R will always lag the grid voltage 
by less than 180°. The somewhat different con- 
ditions in the high-frequency case are shownjin 
Fig. 13, where the primary current lags the grid 
voltage and the induced voltage will therefore 
lag the grid voltage by more than 90°. With the 
voltage across 2 lagging by something under 90°, 
it is seen that it is possible to have a condition 
where the grid voltage and the voltage across R 
will be 180° out of phase. Should there be a 
capacitive load across R the voltage across it will 

Fig. 17. Fig. 16 rearranged, with the grid-plate capacity 
shown as Cof 
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then lead somewhat and the grid to grid shift 
will be less than 180°. Both interstage and output 
transformers face loads that vary widely between 
highly reactive and resistive characteristics, and 
their behaviours can therefore be less accurately 
predicted than a resistance coupled amplifier at a 
given frequency. 

R-F Amplifier Stage 
Another circuit commonly encountered is that 

of Fig. 14. This presents a different problem due 

CURRENT THRU 
Cf- Lg CIRCUIT Fig. 18. Vector 

diagram showing 
how the grid-plate 
provides regenera- 
tion (feedback) and 

oscillation 

VOLTAGE 
ACROSS 

PLATE VOLTAGE 

to the fact that the primary inductance is part of 
a parallel resonant circuit. In such a circuit the 
current through the coil will lag the applied 
voltage by 90°. The effect of the secondary, as 
before, is to couple into the primary a small ca- 
pacitance and resistance; but in ordinary ap- 
plications this has negligible effect on the primary 
inductance—in fact this accounts for the slight 
retuning necessary when a tank circuit is loaded. 
The induced voltage in the secondary, which will 
be 90° behind the primary current, faces a series 
resonant circuit, and it is desired to find the phase 
of the voltage being supplied to the grid of the 
next stage, which will be that appearing across 
the condenser. Since the current through the 
secondary is in phase with the induced voltage, 
the potential across the condenser will lag the in- 
dueed voltage by another 90°. Therefore there 
has been a total of 270° lag (equivalent to a 90° 
lead) between the voltage applied to the primary 
parallel resonant circuit and the voltage available 
across the secondary condenser. Fig. 15 is there- 

Fig. 19. A fundamental volume-expander circuit 
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INPUT VOLTAGE 

Fig. 20 GRID-CATHODE VOLTAGE 

-INPUT VOLTAGE 

‘OUTPUT OF CATHODE 
FOLLOWER 

Phase relationships in the volume-expander circuit 

fore’a vector diagram of conditions existing in 
Fig. 14, taking into consideration the 180° phase 

shift due to the plate load working against B+. 

Oscillators 
It may be deduced from the previous sections 

on amplifiers that when the grid voltage rises, 

the plate voltage drops. If the drop in plate 
voltage could be made to cause a decrease in grid 
voltage, the effect would be cumulative, and the 
output of the stage would excite its own input, 
and we would then have an oscillator. Fig. 16 
shows a conventional triode amplifier stage, while 
Fig. 17 is a rearrangement showing the plate- 
grid capacity of the tube as a condenser and the 
grid circuit tuned to such a point that it repre- 
sents an inductance and resistance in series. If 
we consider the plate voltage as the reference 
vector (Fig. 18), the current through the Cgp-L, 

GURRENT DISTRIBUTION 
nr ‘ 

x 
2 

1 ra FEEDERS 

Fig. 21. An antenna with two half-waves in phase 
Fig. 22. Half-waves out of phase in an antenna 

circuit will lead this voltage (Cg¢ predominates), 
and the voltage appearing across Lg will lead this 
current approximately another 90°. .Thus, ig- 
noring the neutralizing condenser for the moment, 
the plate and grid voltages will be approximately 
180° out of phase and oscillation will occur. By a 
similar method of reasoning, it may be deduced 
that the plate voltage and the voltage across Lp: 
will be 180 out of phase. When the neutralizing 
condenser is brought into play, these 180° op- 
posing voltages will both be fed into Lg and 
when equal, will cancel, and the stage will cease 
to be oscillatory. However, when the neutralizing 
condenser is increased beyond this point, an in- 
teresting shift takes place. The frequency of the 
oscillator then moves to a point slightly higher 
than the resonant frequency of the grid circuit, 
and the circuit between the grid and ground ap- 
pears as a condenser in series with a resistance. 

[Continued on page 35] 
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die “Panoramic” concept is full of practical 
ramifications. This article, intended primarily 

for the amateur and short-wave listener, 

deals with one application, the “Panadaptor”— 

but the reader must not conclude that this repre- 

sents the only use either in civil or military radio. 
Technically, “Panoramic Reception” is defined 
as the simultaneous visual reception of a multi- 

plicity of radio signals over a broad band of fre- 

quencies. More simply, and especially as ap- 

plied to the adaptor, Panoramic Reception pro- 

vides an indication of the frequency, type, and 

strength of the various radio signals which are 

present in a given receiver. Deflections or peaks 

appearing as inverted V’s (Fig. 1) on the screen 

baseline 

Fig. 1. Four signals appeari 
Panoramic screen. Only station (c) will be 

the receiver 

Car Us on) the 
eard on 

of a cathode-ray tube are indicative of the 
presence of signals. The character of each indi- 
vidual deflection tells its own story. 

Interpreting the Screen 

1, In Fig. 1, (a) is a signal of constant amplitude 

indicating a steady carrier. The height of 
the peak shows that (a) compared with (b) or 

(c) is a weaker signal than the others. 

. Signal (b) is a non-varying signal the strength 
of which is about twice as great as that of (a). 

3. In Fig. 1, (c) is a peak which appears and dis- 

appears so rapidly that the baseline appears 
closed beneath the deflection. This type of 
deflection is produced by a very rapidly keyed 
c.w. signal. For slower keying, the baseline 
will appear open and the ¢.w. signal may be 
read directly from the screen (with practice). 

. Peak (d) is composed of separate parts. The 
smaller peaks are produced by the sidebands 
of the modulated carrier. The high center 
peak represents the carrier itself. Hence, this 

SS) 
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PANORAMIC 

A Visual Method of Reception 

which makes it possible to See 

Signals on each side of a Tuned 

Station—with Ham Possibilities 

Galore 

is a picture of a phone station. More often, 

the sidebands will not be visible as separate 
deflections, a phone station being recognizable 

by a tendency to “bob” up and down between 

the center peak and the lower center peak, , 

In addition, the various frequencies shown may 

be compared with reference to each other, or 

with reference to the receiver tuning dial. As an 

illustration (still with Pig. 1), let us imagine that 

the receiver dial reads 5,000 ke. Signal (c), the 

station discussed above, appears imme- 

diately above the zero on the scale. This scale 

reading indicates that the frequency of the signal 

(c) is that indicated on the dial of the receiver, 

or 5,000 ke. 

Another way of saying the same thing is that 

the frequency difference between the receiver 

dial reading and the signal appearing over the 

center scale marking, is zero. It follows from this 

that signal (a) is 100 ke lower than signal (c) or 

4,900 ke; and signal (d) is approximately 80 ke 

higher than signal (c) or 5,080 ke. Hence, while 

MEGACYCLES 

Figure 2 

38 
CYCLES 
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Figure 3 
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only signal (c) is heard on the receiver, the other 
signals will be seen distributed as shown on the 
diagram. 

Panoramic Tuning 

Let us choose the 3.5 me (80-meter) amateur 
band for our discussion. This band extends from 
3.5 me to 4.0 me and is shown graphically in 
Fig. 2. Assuming that your receiver has been 
equipped with a Panadaptor of 200-ke band- 
width and is tuned to 3.7 megacycles, all the 
signals between 3.6 and 3.8 me will be visible 
on the Panadaptor screen (Fig. 3). The signal (c) 
heard on the receiver will of course appear at the 
center of the screen. Should you wish to listen 
to the signal (a), the receiver would have to be 
tuned to a lower frequency. As the receiver is 
shifted, all the peaks will move to the right 
across the screen until the signal (2) is heard in 
the phones. At that moment, it will appear 
centered (Fig. 4). Signal (c) has now moved to 
the right of the screen and is visible but no 

Figure 4 

SV 

Figure 5 Figure 6 

September, 1945 

EL 
Fig. 18. As the military like it—the Panadaptor com- 

bined with receiver for the Army and Navy 

longer audible; (b) has passed center and was 
probably heard for an instant while tuning 
through; and (a) is now audible and centered. At 
the same time, signals (d), (e) and (f) that were 
not present previously have now made an ap- 
pearance at the left side of the screen. 

Since the signals in the example are all c.w., 
the images will appear and disappear with the 
keying. Should you now tune to the phone band, 
the signals will appear as peaks pulsating in 
amplitude (as already explained) due to modu- 
lation. 

Connecting the Panadaptor 

Some of the finer amateur communications re- 
ceivers are manufactured with a Panoramic con- 
nector already installed. With such receivers, it is 
only necessary to connect the adaptor cable be- 
tween “PAN” on the receiver and the input 
connector on the adaptor. If no connector is pro- 
vided, it is quite simple to make the necessary 
connections. Solder a 14-watt isolating resistor, 
either 25,000 ohms or 50,000 ohms (depending on 

Figs. 2, 3 and 4. Panoramic reception as applied to the 
amateur 3.5 to 4.0-megacycle band 

Figs. 5 and 6. Visual selectivity control with Panoramic 
reception is variable and compares with the crystal filter 

in a standard communications receiver 
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Fig. 14. The Hallicrafters' ‘Super Skyrider'’ with a 
built-in Panadaptor 

the Panadaptor model) to the plate pin of the 
converter  (first-detector-mixer) tube socket. 

Anchor the other end of the resistor to the 
chassis by means of a sturdy, insulated lug. Con- 

nect the inner conductor of the coaxial cable sup- 
plied with the Panadaptor to the anchored end 
of the resistor and s 
directly to the chassis or to a strong, grounded 

solder lug. Secure the connector at the other end 

of the cable to the PAN connector, or input, of 
the adaptor. This procedure is applicable to all 
standard pre-war communications receivers hay- 
ing one, two, or no r-f stages of pre-selection. 

Variable Visual Bandwidth 
The preceding discussion has been based upon 

the use of the full sweep of the Panadaptor— 
that is, the particular model discussed is capable 

of providing a maximum visual bandwidth (or 
sweepwidth) of 200 kilocycles. The number of ke 
visible at any time, however, is under the direct 

control of the operator and may be reduced grad- 
ually all the way down to zero, if so desired. The 
value of this control cannot be over-emphasized, 
because it provides the operator with a “visual 
vernier” of the most flexible variety. As the 
sweepwidth is reduced, the resolution constantly 
improves. The term “resolution” is used here in 
the same sense as the word “selectivity” is em- 

ployed in discussing the frequency discrimination 
of receivers. It is really “visual selectivity.” 
Screenings Figs. 5 and 6 illustrate this point. 
Two signals differing in frequency by say, 3 ke, 
would present the appearance shown in Fig. 5 if 

the sweepwidth control of the adaptor is set at its 
maximum position. However as this control is 

backed off, the signals separate and, at about 

20% of maximum, will appear somewhat as 
presented in Fig. 6. The increase in visual se- 
lectivity may be carried still further by a greater 
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reduction in sweepwidth. This feature permits 
visual inspection and analysis of interfering and 
heterodyning signals. If you should be in the 
middle of a QSO when QRM starts to wash it out, 
a quick reduction in sweepwidth will disclose the 
side (high or low frequency) where the hetero- 
dyne modulation is taking place. A break-in 
flash such as, “QSY 2 or 3 ke higher,” should 
restore your QSO to a clearer channel. Just as a 
crystal filter or a variable selectivity i-f control 
on an ordinary receiver is employed when the 
congestion in the band warrants it, the variable 
sweepwidth feature of the Panadaptor meets the 
problem of visual interference with great effect- 
Iveness. 

Different Maximum Sweepwidths 
One of the first questions to arise during an 

introduction to the Panoramic technique is “how 
many kilocyeles can I see at once?’ Ask yourself 
the analogous question along photographic 
lines—“How wide an angle will this lens cover?” 
In the first place you will buy -that lens or 
Panadaptor which suits a special ‘purpose. If 
you desire good resolution and fine detail, you 
will want a narrow angle lens, and, in our analogy, 
an adaptor with a small bandwidth. On the 
other hand, if your purpose is to obtain a ‘“‘pano- 
rama’’ without too much emphasis on magnifica- 
tion of specific small portions of the radio fre- 

Fig. 7. Block diagram of the conventional super- 
heterodyne 

quency spectrum, then an adaptor having a 1 
to 3-me sweepwidth is suitable. It must be re- 
membered, however—and this is important— 
that the tuning range and intermediate frequency 
of your receiver dictate what the upper limit of 
sweepwidth will be in an adaptor chosen to op- 
erate with it. For example, it would be tech- 
nically impractical to obtain a sweepwidth of 3 
megacycles with a 455-ke intermediate frequency. 

How the Panadaptor Works 
For the benefit of those who have permitted 

themselves to become rusty in elementary radio 
theory, let us first review the principle of opera- 
tion of an ordinary superheterodyne receiver. 
Assume that a 1,000-ke signal is to be received. 
Referring to Fig. 7, the 1,000-ke signal is fed to a 
tuned stage called the converter (1). At the same 
time, an oscillator (2) feeds a signal of 1,400 ke 
into the converter. When these signals of 
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different frequency “mix” with each other, a new 
frequency, representing the difference between 
the two original frequencies, appears. In this 
ease, the difference frequency or “intermediate 
frequency” is 400 ke. The original frequencies 
are still present plus a fourth frequency, the sum 
of the originals, but the tuning of the next stage 
(3) is so sharp that only the 400-ke signal is per- 
mitted passage and amplification. Following in- 
termediate frequency amplification, the signal is 
detected or demodulated (4), the modulation 
being amplified through (5) to a sufficiently high 
level to operate the speaker. We might then list: 

Signal frequency—1,000 ke 
Oscillator frequency—1,400 ke 
Intermediate frequency (i.f.)—400 ke 

To tune a station on 1,300 ke, the tuning con- 
denser knob is rotated to the new position. In 

Fig. 8. Off-resonance signal attenuation in a typical 
converter stage 

so doing, we have changed both the converter 
and the oscillator frequencies as follows— 

Signal frequency—1,300 ke 
Oscillator frequency—1,700 ke 

However, the 400-ke i.f. has not changed be- 
cause we have maintained a constant difference 
between the signal frequency and the oscillator 
frequency. Thus, the i-f amplifier is adjusted to 
resonate permanently at 400 ke. By means of 
two tuned stages (1) and (2) we can obtain a 
higher degree of selectivity than was ever prac- 
tical with the old t-r-f receivers. This is the major 
advantage of the superheterodyne. 

Adding a Panadaptor 
Again referring to Fig. 7, it is obvious that 

many hundreds of signals of different frequencies 

Fig. 17. An Army version of the Panadaptor 
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Fig. 9. The unequal signals of Fig. 8 are levelled off in 
the amplifier of the Panadaptor 

are inducing their respective voltages in the an- 
tenna. Although the converter stage contains a 
resonant (tuned) circuit, its selectivity is so poor 
that signals differing by several hundreds of kilo- 
cycles from the one to which it is tuned are 
present within the tube and its associated circuits. 
Starting with the assumption that 6 signals of 
equal strength reach the antenna, the signal to 
which the converter is tuned will be the strongest, 
while the others (off resonance) will fall off in 
some proportion to their frequency separation 
from the center (Fig. 8). 

The presence of these signals makes it possible 
to receive all of them simultaneously, without in- 
terference or confusion, by means of Panoramic 
Reception. With reference to Fig. 8, if the re- 
ceiver converter is tuned to 1000 ke, and the am- 
plitude (strength) of the received signal fp has 
the value shown, other frequencies above and 
below fo will suffer attenuation somewhat as 
illustrated. The frequency range between — fe 
and +f3 might be, for example, 200 ke. So much 
for the receiver. 
A small part of each of these dissimilar signals 

is now injected into the first radio-frequency 
amplifier of the Panadaptor. This stage is so de- 
signed that the unequal amplitudes as shown in 
Fig. 8 will emerge from it almost levelled-off, 
resulting in the picture illustrated in Fig. 9 
Using the values assumed previously, fo having 
a frequency of 1000 ke would produce an if. of 
400 ke when mixed with an oscillator frequency 
of 1400 kilocycles. Assuming the other fre- 
quencies arbitrarily, we may draw up the follow- 
ing table— 

Sig. Freq. Rec. Osc. Freq. i.f. 
—fe 900 ke 1400 ke 500 ke 
-f, 960 ke =—-1400 ke 440 ke 
—fo 1000 ke 1400 ke 400 ke 
+f; 1025 ke 1400 ke 375 ke 
+fo 1075 ke =: 1400 ke 325 ke 
+fs 1100 ke 1400 ke 300 ke 

Thus, only fo is reproduced in the loudspeaker 
since the highly selective i-f amplifier tuned to 
the 400-ke intermediate frequency produced by 
fg will reject the spurious frequencies. But, the 
small portion of each of these signals which is fed 
to the special radio-frequency amplifier of the 
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Fig. 10. Block diagram showing relative signal strengths 
in different portions of the receiver and Panadaptor 

adaptor, reaches the converter of the adaptor in 
the form shown in Fig. 9. The block diagram 
(Fig. 10) summarizes what we have said thus far. 

FM Oscillator 
Let us now assume that the adaptor converter 

is followed by a sharply tuned if. amplifier 
resonated to 200 ke and that an oscillator injects 
x 600-ke signal into the adaptor converter. Ob- 
viously, only the 400-ke signal will produce an 
if. of 200 kilocyeles with an oscillator frequency 
of 600 ke. If we rotate the oscillator tuning con- 
denser so that its frequency changes back and 
forth (or “sweeps’”’) continuously between 700 
and 500 ke, it will mix with one after another of 
the signals shown in Block 5, Fig. 10, and produce 
for each signal an i.f. of 200 ke. For further 
clarification, study the following table— 

Signal in (Block 5) Osc. Freq. to Produce 
Adaptor-Converter an t.f. of 200 ke 

300 ke 500 ke 

325 ke 525 ke 
375 ke 5 
400 ke 600 ke 
440 ke 640 ke 
500 ke 700 ke 

(Range of adaptor oscillator variation is from 
500 ke to 700 ke) 

At one time or another during the “sweeping” 

of the oscillator by rotation of its tuning dial 

from 500 to 700 ke the oscillator frequency will be 
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just right to produce an if. of 200 ke to which 
the adaptor intermediate-frequency amplifier 
is resonant. Thus, one after another, the signals 
in the adaptor-converter passes through and are 
amplified by the i-f amplifier. (It should be under- 
stood, however, that the oscillator sweep in the 
Panadaptor is accomplished electronically rather 
than manually.) The problem now arises as to 
the speed at which the oscillator frequency is to 
vary. Let us call this variation speed the sweep 
rate. If, for example, the oscillator reaches a fre- 
quency of 700 ke once each second, during the 
same sec ond a will have passed through 500 ke, 

, ete., and is said to have a sweep 
A: of 1 als per second: For reasons that will 
be apparent later on, we shall choose a sweep rate 
of 30 cycles-per-second. (The electronic method 
used to accomplish oscillator sweep will not be 
detailed here since it is beyond the scope of this 
article.) This means that during every 1/30 
second, the oscillator produces an intermediate 
frequency of 200 ke with each of the signals 
present in the converter. 

One at a time, these signal pulses are fed to a 
detector and amplifier, appearing as a voltage at 
the output of the latter.. Each signal then follows 
the other until, within 1/30th second, every one of 

them has created its own voltage for an instant. 

The Cathode Ray Indicator 
As we have said, Panoramic Reception is 

visual reception—by means of a trace on a 
cathode-ray tube screen. Since our space is too 

Figure 11, 

CRT iwermne ogee CAT spetmsighe! 

Figure 12 

(s) (b) (e) 

Figure 13 
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Fig. 15. Worm’s eye view of the Panadaptor—which 
can also be used as an S-meter, and for measurement of 

distortion and percentage modulation 

limited for an extended explanation of the 
C.R.T., we shall confine our discussion to the 
more applicable portions of its operation. 

A stream of electrons emitted from a hot 
cathode at one end of the tube is focussed on a 
fluorescent screen at the other end, appearing 
as a bright green spot on the screen. Two 
parallel sets of metal plates surround the stream 
(Fig. 11), and, when an appropriate voltage is ap- 
plied to them, the beam is deflected so that it 
traces a line across the screen. An alternating 
potential applied to terminals 1 and 2 will cause 
a vertical line to appear on the screen in place of 
the spot, while the same voltage applied across 
terminals 3 and 4 will produce a horizontal line. 
Therefore, 1 and 2 are called the vertical de- 
flecting plates and 3 and 4 the horizontal deflect- 
ing plates. 

The output of the detector-amplifier combina- 
tion is applied to the vertical deflecting plates. 
Consider what happens to the spot during 1/30 
of a second. Assuming signals of equal strength, 
the first signal to pass the adaptor i.f. causes the 
spot to jump upward and trace a vertical line, 
returning immediately to the center position 
(Fig. 12). The next signal, coming on the heels of 
the first, will do the same. The process is re- 
peated until every signal present in the adaptor 
has produced its own vertical line. All this hap- 
pens so rapidly (1/30th second) that due to the 
persistence of vision and the retentivity of 
fluorescence, the line seems to remain on the 
sereen as long as signals are fed to the detector. 

Fig. 11. The familiar voltage-deflected cathode-ray tube 

Fig. 12. Looking at the screen from the front, with no 
voltage (left), and with vertical deflection 

Fig. 13. Showing step-by-step signal build-up when the 
horizontal sweep is applied 
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Fig. 16, The Panadaptor as seen from the top. This 
equipment appears to be a must in the up-to-date 

post-war station 

Sweep Action 
The horizontal sweep action involves the use 

of an alternating voltage the frequency of which 
may for the moment be considered 30 cycles— 
providing a sweep rate of 30 cycles per second. 
This alternating potential is applied to the hori- 
zontal deflecting plates of the C.R.T. producing 
a horizontal deflection at the same time that the 
signals are tracing vertical lines. 

Thus, if the spot is moved to the right side of 
the screen by the alternating voltage at the in- 
stant the 500-ke signal of our example appears 
at the vertical plates, the result will be somewhat 
as shown in Fig. 13 (a). This deflection is open 
at the bottom because some time elapses while 
the spot moves up and down during the simul- 
taneous horizontal motion. An instant later, the 
440-ke signal produces a vertical deflection, but 
by this time the spot has moved to the right and 
the picture is that of (b). The first deflection is 
still visible due to persistence of vision and re- 
tentivity of fluorescence, Following rapidly are 
the other signals which produce the composite 
result shown in Fig. 13 (¢). Remember that each 
peak exists only for a small portion of the total 
time, but all peaks appear to be present simul- 
taneously. 

Each peak will be of the same size only be- 
cause we started with the assumption of equal 
signal strengths. Had the signal amplitudes dif- 
fered from each other, the peaks would vary pro- 
portionately. Note that the peak due to the 
400-ke intermediate frequency is at the center of 
the screen. This peak is, therefore, the reproduc- 
tion of the original 1000 ke signal to which the 
receiver is tuned. It is clear that the signal heard 
will appear centered on the screen, while the op- 
erator will be able to see all other signals within a 

[Continued on page 36] 
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TELEVISION SCANNING 

B. W. SOUTHWELL, WeoJW 

N ORDER TO TRANSMIT and 
| receive intelligible v 

images it is necessary 
that the subject picture 
focussed on the mosaic of 
the iconoscope be scanned 
very rapidly so that a com- 
plete picture can be transmitted in a fraction of a 
second. It is also essential that the image be re- 
produced on the fluorescent screen of the kine- 
scope exactly as it was seen by the iconoscope. 

Three views of the fluorescent screen of a 
cathode ray tube are shown in Fig. 1. In A, with 

ELECTRON 
BEAM—. 

DISPLACED 
ELECTRON 
¥- BEAM 

DISPLACED 
ELECTRON 

BEAM— 

4 © 

Fig. 1. Showing how the electron beam or “spot” is 
deflected in a cathode ray tube. A combination of 
rapid horizontal and vertical displacements build up 

the “picture” 
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Television will doubtless play a large part in post-war ham radio. Tele- 
vision is no longer the simple art it was in the days of mechanical scanning. 
It is @ science all its own, and here are a few of the fundamentals. 

no connections to the deflection plates, the elec- 
tron beam striking the screen appears in the 
center, midway between the horizontal deflecting 
plates 1 and 2, and vertical deflecting plates 3 
and 4. If a potential is connected across the tube 
between plates 7 and 2, the beam, which con- 
sists of negative particles of electricity, will move 
horizontally toward the positively-charged plate 
2, as indicated in Fig. 1B. Similarly, the beam 
can be displaced vertically upward as in Fig. 1C. 

If the battery voltage is replaced by. an 
oscillating or alternating potential on the hori- 
zontal plates, the beam will sweep back and 
forth across the screen. The length of this sweep 
will depend on the voltage applied. An alter- 
nating potential applied to the vertical plates 
will cause the spot to move up and down between 
plates 3 and 4. 

Sawtooth Scanning 

In scanning an image it is necessary that the 
deflection increase linearly in respect to time. In 
other words, the voltage must build up linearly 
while the beam sweeps across the face of the 
sereen and then reverse itself and decrease 
rapidly to its initial value. The waveform of the 
voltage produced in the output of scanning 
generators appears as shown in Fig. 2, and is 
known as a “sawtooth” wave. 

There are two types of cathode ray tubes— 
the electrostatic-deflecting and magnetic-de- 
flecting. In the electrostatic-deflecting design 
the outputs of the scanning generators are fed to 
two sets of deflecting plates. One pair sweeps 
the beam horizontally and the other pair ver- 

tically. In the magnetic deflecting type de- 
flection is accomplished by varying the magnetic 
field between two sets of coils placed at right 
angles to each other around the neck of the tube 
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Fig. 2. The “sawtooth” of a scanning generator. In 
conventional 525-line television the horizontal period 

is 1/15,750th of a second 

just beyond the last anode in the electron gun. 
The magnetic field of one set tends to move the 
beam back and forth in a horizontal direction 
(horizontal sweep coils) and the other vertically 
(vertical sweep coils). The sawtooth waves pro- 
duced in the scanning generator for electro- 
static deflection are voltage waves, while those 
generated for magnetic deflection are sawtooth 
waves of current. 

Tf an alternating sawtooth potential of 15,750 
cycles per second is applied to the horizontal 
deflection plates, and a sawtooth voltage of 60 
cycles to the vertical plates, the beam will sweep 
back and forth across the screen 15,750 times a 
second and up and down 60 times per second. 
The resultant reproduced picture on the fluores- 
cent screen of the cathode ray tube is a scanning 
“raster” consisting of 525 lines. 

Sawtooth Generators 
There are various types of sawtooth generators. 

One of these employs a two-element gaseous dis- 
charge tube. Such a tube contains two electrodes 
immersed in a gas at low pressure and is con- 
nected across the terminals of a capacitor. This 
type is of little value for television purposes due 
to the fact that it cannot be accurately syn- 
chronized. 

The scanning generator most commonly used 
is a conventional three-element vacuum tube, 
which is free from temperature and de-ionization 
delay effects. This type of scanning generator, 
employing the multiyibrator principle, is shown 
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in Fig. 3. The multivibrator pulse generator cir- 
cuit is very similar to that of a regular resistance- 
coupled amplifier. The circuit requires two 
triodes which are generally included in one en- 
velope. The output of the second triode is fed 
back to the grid of the first triode in the right 
phase to sustain oscillations. By varying the 
grid condenser C and the grid-resistance R, it is 
possible to change the fundamental frequency of 
the multivibrator. This arrangement is very 
popular as it is easy to synchronize. 

The blocking oscillator type of scanning gen- 
erator; illustrated in Fig. 4 is a later development 
and is also reliable and simple to adjust. The 
oscillations are blocked suddenly when the grid is 
driven negative by the passage of grid current, 
and commence again as the charge flows off 
through the gridleak. A separate triode, (which 
in practice is generally the other half of a twin- 
triode type tube) is used to discharge the ca- 
pacitor C. The frequency at which the blocking 
oscillator operates is determined by the RC com- 
bination RgCg. As Rg decreases in value, the 

charge leaks off Cg faster and the blocking action 
repeats itself at a higher rate. 

Sawtooth oscillators which are 
oscillators are generally termed 
oscillators. Relaxation oscillators 
into two types, the symmetrical 

not blocking 
“Telaxation’’ 
are divided 

and the un- 

B+ 

SCANNING 
O PULSE 
OUTPUT 

Fig. 3. Multivibrator type of sawtooth wave generator 
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Fig. 4. Blocking oscillator generator with discharge tube 

symmetrical. In the symmetrical type, a voltage 
wave is generated with a quick “flip-over” from 
extreme negative to extreme positive values, fol- 
lowed by a period during which the voltage de- 
creases slowly (relaxation), until the critical 
value is reached and the process repeats itself in 
the opposite direction. The unsymmetrical 
oscillator generates positive and negative waves 
of unequal magnitude and duration. The wave- 
forms of these two types as viewed on a test 
oscilloscope, are shown in Fig. 5. 

The frequency of horizontal scanning gen- 
erators to reproduce an image of a certain number 
of lines is derived from the formula 
Te are tae horizontal frequency 

vertical frequency 

For example, a 525-line image will require a 
horizontal oscillator frequency of 15,750 cycles 
(assuming a 60-cycle vertical sweep). 
When construction of a television receiver is 

contemplated, it will be desirable to consider 
separate power supplies for the horizontal and 

POTENTIAL 
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2 
rf z= 5 
Fa 
°o 2 

TIME—> 
UNSYMMETRICAL 

Fig. 5. Relaxation oscillator waveforms 
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vertical scanning generators to minimize cro 
talk. When vertical deflection intermingles with 

the horizontal, the pattern shape is distorted. 

Harmonics of the horizontal sawtooth appearing 

in the vertical deflection cireuits cause the 

scanning lines to become wavy instead of straight. 

Scanning Methods 
There are various methods of scanning and re- 

producing an image by an electron beam, the 

best known of which are the progressive (non- 

interlaced) and the interlaced (preferable 

method). The progressive system consists of 

a picture scanned by a single set of parallel, ad- 

jacent lines, as shown in Fig. 6A. The solid lines 

are the scanning or active lines, while the broken 

ines are the return or inactive lines. The in- 

active lines are blanked out so that they do not 

~<— SCANNING MOTION 

SCANNING MOTION» 

INACTIVE PATTERN (UPWARD) 

Fig. 6. Progressive scanning patterns. Inactive or return 
sweeps are dotted 

appear in the reproduced image. The electron 
beam is moved back across the picture instan- 
taneously during the time of the inactive lines. 
At the completion of an inactive line the hori- 
zontal blanking action ceases and the beam 

starts to trace another active line slightly below 
the preceeding line. The distance one line lies 
below the preceeding one depends primarily on 
the frequency of the horizontal scanning gen- 
erator, and the coordinated action of the vertical 
oscillator on the beam to bring the spot down to 
the start of the next line. The higher the fre- 
quency, the greater the number of scanning lines 
and consequently each line is closer to the pre- 
ceeding one. Similarly, if the frequency is low the 
number of lines is smaller and hence the lines are 
spread out from each other. The downward ac- 



FIRST FIELD 
SECOND FIELD. ES | 

Fig. 7. Odd-line interlacing. Return or inactive lines 
are dotted. Vertical return is shown on the right 

tion of the vertical oscillator is constant during 
the time of the active scanning line and the 
blanked-out retrace. One can readily see that i 
the retrace were not instantaneous horizontal 
dark lines or bands would run through the 
picture. Z 

At the end of the last scanning line, vertical 

blanking is imposed on the spot, extinguishing 
and returning it to the upper left corner of the 
picture. This return is. fast compared with the 
downward motion and the line moves back and 
forth several times as shown in Fig. 6B (inactive 
pattern). These upward motions constitute the 
difference between the active lines and the total 
number of lines of the entire pattern. The num- 
ber of inactive (upward) lines must be kept to a 
minimum. In practice, the number of vertical 
inactive lines is 41 or less. 
Each scanning line should be just thick enough 

to be adjacent to the preceeding one and must 
equal the distance between centers of adjacent 
lines. The line thickness is derived from the 
formula 

height 

number of active lines 
For a 525 line picture with 483 active lines and 
a height of six inches, the line thickness will be 6 
divided by 483 or .0124 inches. 

Thickness = 

Interlaced Scanning 
The interlaced method of scanning is a different 

story. The lines are scanned in the order 1, 3, 5, 7, 
etc., followed by 2, 4, 6, 8, ete. The time for 
covering the picture area is reduced from }4oth to 
Yoth second so that in the first field in which the 
odd numbered lines are scanned, the spacing be- 
tween lines (center to center) is doubled. The 

second field in which the even numbered lines 
are scanned must fall accurately so that the lines 
of the second field are half-way between the lines 
of the first field. The interlaced pattern is shown 
in Fig. 7. : 

There are two methods of interlacing—the 
odd-line and even-line systems. In the odd-line 
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method the total number of lines is an odd num- 

ber. It is simpler than the even-line system and is 

the method most commonly used. In the even-line 

method (Fig.8) the total number of lines is an even 

number. The difficulty lies in accurately forming 

up and down motions of unequal length in the re- 

quired succession. Since it is superseded by the 

odd-line system we shall not discuss it further? 

With odd-line interlacing, there are 262.5 lines 

in each successive field. Every up and down mo- 

tion must be precisely the same length in order 

that interlacing be preserved. At the start of 
each field, in order to avoid “pairing,” the spot 

must be one-half line distant and exactly on the 

same level as the start of the previous field. 
(Pairing will be described later.) ; 

There are other methods of scanning in less 

general use. Sinusoidal scanning uses simple de- 
flection circuits, which are relatively free from 
distortion as well as inexpensive. Spiral scanning 

makes maximum use of a circular cathode ray 

screen, but is wasteful of screen area in rec- 
tangular pictures. Like sinusoidal scanning it is 
difficult to synchronize. Another method is 
velocity scanning which produces brighter high 
lights and needs no synchronization. Its prin- 
ciple is brightness inversely proportional to 
scanning velocity, but requires an excessive 
vertical blanking period. 

In interlacing, the simple two to one is the 
easiest form to obtain and is employed in the odd- 
line system. While greater detail is available 
with a higher ratio interlace, it is difficult to syn- : 
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Fig. 8. Even-line interlacing 
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chronize accurately to avoid pairing, and inter- 

line flicker becomes apparent due to lower 
frequency. 

Synchronization 
The method by which the electron beam in the 

receiver is kept in step with the scanning beam in 
the inconoscope at the transmitting position is 
called synchronization—or familiarly “syne.” 
The synchronizing signal is applied between the 
grid circuit and the ground of each scanning 
generator, 

Tf, in each scanning eyele, the timing is not the 
same as the preceeding cycle, the picture ele- 
ments in the cathode ray tube will be displaced in 
the reproduced image. The picture elements in 
one line are displaced to one side or the other, 
relative to the next line, if the horizontal syn- 
chronization is faulty. On the other hand, if the 
vertical scanning synchronization is out of step, 
lines in one interlaced field will be displaced 
vertically with reference to lines of the preceeding 
field. The lack of vertical syne will cause what is 
known as “pairing,” as shown in Fig. 9. There 
are two important frequencies in synchronizing: 

1—The free or natural frequency of the 
scanning generator itself which is gov- 
erned by the constants of the cireuit (re- 
sistance and capacitance values, tube 
constants, etc.). 

2—The synchronizing frequency, which is 
the frequency of pulses applied to the 
grid of the scanning generator tube. 

When the syne pulse is approximately the same 
frequency as the free frequency, the scanning gen- 
erator then operates at a forced frequency, which 
is equal to the syne frequency whenever an image 
is being reproduced. Viewed on a test oscilloscope 
the syne pulse appears to be riding on the top of 
the horizontal blanking pulse as in Fig. 10. It 
is not desirable to have the syne frequency and 
the free frequency exactly the same. The general 
rule is, to set the free frequency far enough below 
the syne frequency so that they cannot become 
equal, but not so far as to cause the syne circuit 
to lose control. If the free frequency were set 
above the syne frequency the period between 
pulses occur during the time a line is being 
scanned. Setting the free frequency below 
shortens the period between pulses, and the 
oscillator is held back continuously because the 
syne pulses always appear at the end of the 
scanning of each line. 

Horizontal pulses occur at the end of each line 
and “lock in” each of the successive transmitted 
lines. These are sharp, nearly rectangular pulses 
(see Fig. 10) which occur 15,750 times per second 
for a 525 line picture. For every 26214 horizontal 

[Continued on page 34] 
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RADIO AMATEURS’ 
ORKSHEET 

No. 4. RECEIVER ANTI-NOISE CIRCUITS 

ANY RADIO RECEIVERS for point to point ap- 
plications do not receive signals contin- 
uously but are used in a standby or monitor- 

ing condition for appreciable periods of time. In 
many cases the transmitter is switched off during 
the standby period but sometimes both trans- 
mitter and receiver remain operative at all times. 
If the carrier is transmitted only during the 
operating period and drops to zero at other times, 
the receiver may receive sufficient noise and 
static to be a major annoyance. This is particu- 
larly true if the radio receiver employs automatic 
volume control. In this case the sensitivity of the 
receiver is controlled by the incoming signal 

carrier during the operating period but once the 
carrier is cut off the receiver sensitivity increases 
to maximum. 

In ordinary broadcast short wave receivers, the 
same situation results when the receiver is tuned 
from one weak signal to another. When one 
signal is tuned out, the carrier vanishes and the 
receiver sensitivity is increased by the auto- 
matic volume control to maximum, where it re- 
mains until a new station is tuned in. 

To remedy this situation a number of anti- 

DETECTOR 
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noise or noise reducing circuits have been de- 
vised. These circuits may be limiters of various 
sorts of circuits which render the audio circuits 
inoperative during the periods when no carrier is 
being received. One of the first circuits of this sort 

consisted of a carrier rectifier which operated a 
d-c relay. The relay contacts were frequently 
used to insert sufficient bias in an audio circuit 
to render it inoperative, to short the headphones 
or loud-speaker, or to open the output circuit at 
some convenient point. Such a circuit is shown 
in Fig. 1. Here the anti-noise circuit is connected 
to the cathode of the detector. When no signal is 
being received point A is not sufficiently positive 
to overcome the high negative bias of the anti- 
noise tube so no current flows through the relay 
winding. However, when a signal is received, 
point A becomes more positive due to more 
plate current flowing in cathode resistor R. This 
overcomes the bias of the anti-noise tube so that 
current can flow through the relay winding. This 
is shown in Fig. 1 as a bias of K on the anti-noise 
tube. The current in the relay winding causes the 
relay contacts to close, short-circuiting resistor 
R, in the cathode circuit of the audio tube 

AUDIO TUBE 

VOLTAGE 
DIVIDER 

ANTI-NOISE 
CIRCUIT 

ca 



Post VJ Day production of 

Bliley acid etched* crystals for 

FM receivers, Aircraft and 
Marine radios, Railroad com- 

munications equipment and 
many other applications is pro- 
ceeding with the same skill and 

efficiency that marked our war- 

time operations. 

BLILEY ELECTRIC COMPANY = UNION STATION BUILDING «+ ERIE + 

September, 1945 

BLILEY has the crystals 
Substantial quantities of 
these crystals are in the hands 

of foresighted manufacturers 
who planned in advance with 

Bliley engineers for frequency 

stabilization in their post-war 

models. 
Now, more than ever before, 

you need the versatile experi- 

Another star has been added. Our 5th citation for outstanding 
achievement in producing materials essential to the war effort. 

Cle 
RYSTAL 
bey 

ence of Bliley engineers and 

craftsmen gained through more 

than 15 years of quartz crys- 

tal engineering exclusively. 

Whether your requirements are 

one crystal or a million, you 

can be sure of top quality—top 

design—and top performance 
—in Bliley crystals. 

*Acid etching quartz crystals to frequency 
is a patented Bliley process. 

Radio Engineers— 
write for temporary 

Bulletin C-26 

PENNSYLVANIA 
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causing the blocked audio tube to assume 
normal bias and function normally. When the 
incoming signal drops to zero, very little current 
flows in R; and the voltage at A becomes less 
positive due to lower detector plate current. The 
bias of the anti-noise tube is beyond cutoff and 
since voltage at A is almost zero, the anti-noise 
tube is blocked and no plate current flows through 
the relay winding. As a result the relay contacts 
open, R, is back in circuit and the audio tube is 
biased beyond cutoff. This circuit must operate 
quickly or the first syllable of the modulation 
may be clipped off if the incoming carrier is 
modulated when first received. 

Obviously the relay contacts might have short 
circuited the headphones or loud-speaker or cut 
them out of circuit. Fig. 2 shows an arrangement 

: ~< | —~RELAY CONTACTS 

Figure 2 

which is also sometimes used to prevent clipping. 
Here balanced repeater coils are cross-connected 
in such manner that signals are normally bal- 
anced out. The relay contacts are connected in 
such manner that for normal operation the cross 
connections are short circuited allowing signal 
to pass. Thus when the relay contacts are closed 
the circuit is operative, and when they are open 
the balanced circuit allows no signal or noise to 
pass through the repeating coil. 

It is at once apparent that the relay contacts 
of Fig. 1 could just as well be normally closed and 
the winding current used to open them. If this 
were done, then the circuit of Fig. 2 might be 
eross-connected to allow signal to flow when the 
contacts of the relay are open and signal to be 
balanced out when the contacts are closed. In 

DIODE DETECTOR 

AVC TUBE 

this case the contacts open more quickly than 

they can be closed and syllabic clipping may be 

reduced. 

Fig. 3 shows one version of a quiet AVC circuit 
or QAVC as it is sometimes called. These cir- 

cuits generally operate on the principle of re- 

leasing a large negative bias normally imposed 
on the grid of the first audio tube. Under con- 

ditions of no signal input, the audio tube is 

biased several volts beyond cutoff so there can 

be no audio output. When a signal appears, 
direct current flows through the load circuit of the 

diode detector increasing the bias on the QAVC 

tube and correspondingly decreasing its plate 
current. For best results, the plate current of the 

QAVC tube should be reduced to zero, thereby 
removing all blocking bias from the audio tube. 

The plate current of the QAVC tube flowing 
through resistor Ry in grid circuit of the audio 
tube provides the blocking bias. Resistor R2 
serves to control the signal input required to re- 
move the blocking bias from the audio tube. 

In future data sheets, several types of limiters 
for amplitude modulation receivers will be de- 
scribed and their characteristics discussed. In 
general, practical limiter circuits are designed to 
operate without manual adjustment for any am- 

plitude of signal received. Limiters in amplitude 
modulation receivers are generally most effective 
on weak signals. Limiters in general consist 
functionally of an automatic control system and a 
limiter proper which either opens an audio cir- 
cuit, short circuits an audio circuit, or balances 
noise impulses out of the audio frequency system. 
In this way, noise impulses may be limited to an 
arbitrary percentage of modulation determined 
by the values chosen for the circuit constants. | 
Limiters in amplitude modulation receivers op- 
erate most effectively on those types of noise 
which consist of sharp, repetitive impulses. Much 
man-made interference is of this nature. In the 
ease of “smooth” noise such as tube hiss, thermal 
agitation, ete., the noise limiter is of no prac- 
tical value, since the limiter and control system 

cannot readily distinguish between this type of 
noise and desired signal. 

4st. AUDIO TUBE 

QAVC ON-OFF SWITCH 
° 



RESERVE 

MODEL SX-28A—Latest model of Halli- 
crafters famous Super Sky-Rider . . . the 
finest communications receiver built to- 
day! Has a frequency range of 550 ke. to 
42 Mc. continuous in 6 bands. With crys- 
tal, less speaker, net. + $223.00 

MODEL singlovonisaf ames 
.-, long-time favorite of amateurs 
who want fine performance at a 
moderate price. Has a frequency 
range of 545 kc. to 42 Mc. con- 
tinuous in 4 bands. With crystal, 
less speaker, net......-.+-.$94.50 

MODEL S-20R— Popular Sky- 
Champion offers top performance 

| in low cost field. Has a frequency 
range of 550 kc. to 43 Mc. con- 
tinuous in 4 bands. With built-in 
speaker, net. $60.00 

MODEL S-39—Sky Ranger port- 
able... operates from its own 
self-c ined batteries or 115 
volts a.c. or d.c. Has frequency 
range of 540 kc. to 30.5 Mc. con- 
tinuous in 4 bands. Net .$110.00 

PM 23 SPEAKER—For SX-28A god 
SX-25 above, net. ceatiadte tans SIS: 

(ecu Rac 
“Arsenal of Supply” 
for Everything in 

+ Radio & Electronics 

Certificate of Achieve- 
ment awarded to 
Allied Radio for help- 
ing speed the produc- 
tion of war material. 

Concentrated here are the world’s largest 
and most complete stocks of parts and equip- 
ment under one roof. And Allied has always 
been one of the leaders in the sale of commu- 
nications receivers. 

ALLIED RADIO 
833 W. Jackson, Dept. 56-JJ-5, Chicago 7, U.S.A. 

Over 20 Years of Service to the Nation 

September, 1945 

‘oo POST-WAR 

Be One of the First to Own and Enjoy 
This Celebraled ’’Radio Man’s Radio’’ 

Pent-up demand by short-wave listeners 
and radio amateurs for world-famous 

Hallicrafters is, greater than ever! 

IT’S WISE to reserve your receiver right now and 
be sure of earliest delivery. Allied Radio’s new plan, 
through cooperation of the Hallicrafters Company, 

, makes it easy for you! 

HOW'TO RESERVE. YOUR HALLICRAFTERS 

4. When your set is ready, easy 
poyment terms may be ar- 

ranged. 

1, All you have to do is enter 
your order now with Allied. 

2. You don't have to pay the 
full omount in advance. 

5. Any communications receiver, 
in good condition, will be ac- 
cepted for a liberal trade-in 
allowance instead of cash 
down payment. 

3..A deposit of only 10% of 
the current price will put you 
among the first in line to re- 
ceive delivery of a Halli- 
crafters Receiver. 

6. Even after your reservation 
is made, you may have your 
deposit back if you wish. 

(Prices subject to possible revision at time of shipment.) 

Hallicrafters sets have rendered outstanding service in war 
communications. Your new Hallicrafters will have vital war- 
proved features . . . plus latest engineering developments. 
Choice of models that cover both world-wide short-wave and 
regular broadcast programs. You’ ll feel proud to be among 
the first to have one... and glad you reserved yours now! 

i ALLIED RADIO CORP. Date. H 
1 833 W. Jackson Blvd., Dept. 56-JJ-5 I 
| Chicago 7, Ill. H 

1 Please reserve Hallicrafters Model... 1 
1 for me. Enclosed is my 10% deposit $............ 1 
: (It is understood I retain right to cancel order anytime | 
: before delivery, and get my deposit back.) ! 
! Please send further information on your Communica- | 
! tions Receiver Reservation Plan. i 

1 
1 i 
1 NAME ..cccce cece cece cece eee c nn eesnensnsesenasatenenes . H 

| ADDRESS... : 
1 
! CONG sire ceieisws eeeceneeeeecnce ZONE... .sSTATE.. ccces o : 

| pe 2 SP RE 
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1. Brand new post-war design . 
pre-war model 

2. More than an ‘electronic’ voltmeter, WOMAX is a true vacuum 
tube voltmeter in every voltage/resistance/db. function. 

3. Complete signal tracing from 20 cycles through over 100 mega- 
cycles by withdrawable r.f. dicde 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. 

positively not a “warmed-over’ 

5. 3 through 1200 volts a.c. 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. 
B. 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 fo set a meaningless zero which shifts as soon as 
probes ure separated. Grid current errors completely eliminated 

5% on a.c;, 200 
1% of indicated 

10 Honest, factual accuracy: + 3% on d.c 
through 100 megacycles; 2% of full scale, 
resistance value. 

11, Only five color-ditferentiated scal 
for 51 ranges (including dic. voll 
confusion 

on 435” D'Arsonval meter 
polarity reversal). eliminate 

12, Meter 100% protected against overload burnout on volts/ 
ohms/db. 

13. Substantial leather carrying handle.Size only 1236"x734"x5 74". 

New inventions you can obtain 
ONLY in“ VOMAX" are what make 
heretofore unattainable results pos- 
sible today. 

(he Ausuer to Toei War 

When “VOMAX" — the 
post-war vacuum-tube yolt-ohm- 
db-milliammeter and a.f.-r.f. sig- 
nal-tracer — was announced June 
1st, we rather expected ‘‘fire- 
works". We got them two-to= 
one in firm orders. Created by a 
world-famous receiver engineer to 
satisfy his own design and 
production needs, “YVOMAX" 
makes possible the complete 
measurements in radio servicing 
heretofore possible only in the 
heavily financed manufacturers 
laboratory. 
“VOMAX" spells time saved 

in the design laboratory .. . 
greatly increased efficiency and 
ease in servicing . . . greater 
service profits. This is proved by 
the avalanche of priority orders 
received . . . steadily flowing in. 
Beginning where other test 
struments leave off, “VOMAX 
was immediately recognized for 
what it is... the key to modern, 
post-war radio design and service 
profits. 

If you haven't already placed 
your order with your electronic 
distributor for the new revolu- 
tionary “WOMAX", may we 
suggest that you do so imme- 
diately? Shipments are in strict 
rotation . . . AA-5 serviceman- 
originated, or her, priority 
will put you in line for radio's 
biggest dollar-value in service 
instruments. 

NET PRICE 
$59.85 

1240 Main Street, 
Hartford 3, Connecticut OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

city STATE 1240 MAIN STREET, 

Please RUSH free copy of your catalog 
NAME 

HARTFORD CONNECTICUT 

cQ 



CRYSTAL CHIRPS 

During the hot spell. some re; 
crept through unnoticed in our June issue. In 

rettable errors 

the schematic on page 8, the output transformer 

center tap was omitted. A corrected section is 

Figure 1 

shown in Fig. 1. On page 12, the B plus lead 
from 52 to the screen grid of the 1T5GT was left 
out. Just join these two points and it will work 

OK. On page 17, the lead from point “C” should, 
of course, connect to the B plus line instead of 

Bo —Fed_&F. 

80S Figure 2 

, aground lead 

A corrected section of this schematic 
9 

ground, as shown. And, on pag 

was omittec 

shown in Fi 

In the March CQ, page 18, it was stated that 
“the earth makes one full journey around the 
sun every twenty-four hours . This was 
true a good many million years ago — but it 
takes some 365 times as long now! The state- 
ment, of course, should have been to the effect 
that the earth makes one complete revolution 
about its axis in twenty-four hours. 

POWER MEASUREMENT LAMPS 

Simple, direct measurement of the power output 
of electronic and radio communication equipments 
at frequencies up to 900 me. are provided by six 
types of power measurement lamps developed by 
Sylvania. Built with two identical small filaments 
and mounted in lock-in type bases these lamps 
measure power outputs ranging between 0.( 
25 watts with accuracies within 5% or | 

pending on the type of reading taken. 
Power output measurements are made by con- 

necting one filament to the high frequency output 
and the other to an a-e or d-c source. Voltage of 

the second filament is regulated until both fila- 
ments are equally bright. Power is determined 
by meter readings in the a-c or d-c circuit with 

equal power dissipated by the filament in the 
high frequency circuit. 

Ratings, characteristics and curves of six types 
of power measurement lamps may be obtained on 
request to Sylvania Electric Products Inc., 
Emporium. Pa. 

(inothet IX FIRST! 

DX CRYSTAL CO. 
GENERAL OFFICES: 1200 N. CLAREMONT AVE., ~ 

September, 1945 

For more than a year DX Crystals 
have been automatically deep 
etched by a new process. Both 
the method and machines were 
perfected by DX Engineers so 
that all DX Xtals can have the 
nth degree of stability and en- 
durance necessary to wartime 
operation 

Think about DX Products for your 

new receivers and transmitters. 

heart of a good transmitter’ 

CHICAGO 22, ILL, U. S. A. 
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RADIO ano 

ELECTRONIC 
EQUIPMENT-DEVICES 

50 
2.35 

POPULAR TUBE ADAPTERS 
BRANDES SUPERIOR HEAD SETS 

WEBSTER-ASTATIC 
CRYSTAL PICKUP ARMS 

TRIPLETT MILLIAMMETERS 
in stock 

2% METER TUNING UNIT 
SINGLE HOLE MOUNTING 

Less Tube 

CALL—WRITE—WIRE 

RADIO ELECTRONIC SALES CO. 
46 CHANDLER ST., WORCESTER 2, MASS. 

Phone 4-9200 

2.97 

3.50 

All phases of 

RADIO DESIGN 
PRODUCTION and 

OPERATIONS are 
Covaer ty 

radio-electronic 
engineers. 

rnal for Radio & Electronic Engineers 

RADIO MAGAZINES, Inc., 342 Madison Ave., N.Y.C. 
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TELEVISION 
(Continued from page 26] 

syne pulses, there must occur one vertical syne 

pulse.’ This vertical syne pulse has the same am- 

plitude as the horizontal syne pulse and is pro- 

longed to endure through some 3 or 4 horizontal 

syne pulses. The vertical sync pulse does not 

wipe out these horizontal syne pulses, as this 

would cause the horizontal generator to slip out 

of syne while the vertical pulse is present. In 

order to preserve the continuity of the horizontal 

| pulses, the prolonged vertical pulse is broken up 

into a series of smaller intervals, each serving as 

a horizontal pulse. A series of “equalizing” pulses 

of twice the line scanning frequency is inserted 
before the vertical pulses to make the effective 

HORIZONTAL 

VERTICAL 

Fig. 12. Oscilloscope waveforms showing separated 
“sync"’ signals 

shape of each vertical pulse identical, after separa- 
tion. These pulses occur during the time the scan- 
ning beam is blanked out. The vertical syne pulse 
and equalizing pulses ride on top of the vertical 
blanking pulse as shown in Fig. 11. The ideal 
shape of any of the syne pulses (plotted against 
time) should be rectangular. They are, however, 
trapezoidal in shape, as the rise to the level of 
control voltage is more or less gradual rather than 

instantaneous. 

The synchronization puls e generated in 
yyne generator at the transmitter location 

and are used to initiate the horizontal and 
vertical sawtooth scanning generator oscilla- 

tions. They are combined with the picture and 
blanking signals which modulate the transmitter. 
These signals are separated from the picture and 
blanking signals in the receiver, where they are 
fed into the scanning generators to lock them in 
with those at the transmitter. By doing this, the 
picture on the screen of the cathode ray tube is 

cQ 



an undistorted reproduction of the image 
focussed on the iconoscope mosaic. 

Separating Sync Pulses 
When the combined syne signals are received 

it is necessary that they be separated so that 
there is no interaction between the horizontal 
syne pulses and the vertical sawtooth generator, 
and similarly between the vertical syne pulses 
and the horizontal generator. This separation is 
accomplished in a circuit called the “s 
separator” stage. After separation, the wave- 
forms of the syne signals when viewed on a test 
oscilloscope are as shown in Fig. 12. The signals 
illustrated are those occurring with progressi 
scanning. Syne signals of the interlaced system 
appear as in Figs. 10 and 11. ‘ 

The syne signals occur in the region which is 
called the “infra-black” or “blacker than black.” 
Since this region of amplitude is above the black 
level, the synchronizing signals cannot produce 
light in the received image. If the peak ampli- 
tude of the radio-frequency television signal is 
taken as 100 per cent, the National Television 
Systems Committee in 1939 designated, as 
standard the use of not less than 20 per cent, nor 
more than 25 per cent of this total amplitude for 
synchronizing pulses. 

PHASE 
[Continued from page 15 

The voltage at the grid will then be in phase with 
the voltage applied across Lp. The grid and 
plate voltages will again be 180° out of phase and 
oscillations will occur. 

A Volume Expander 
The operation of a volume expander (Fig. 19) 

ssible to understand without con- 
dering the various phase relationships. The 

signal voltage from the preceding stage is im- 
pressed directly on the cathode of the tube, and 
is also available to the input of the following | 
stage. In addition, a portion of the signal is 
rectified by the 6H6, and a d-c voltage, propor- 
tional to the amplitude of the signal, is impressed 
on the grid of the expander. The action of the 
tube will depend on the grid-to-cathode voltage. 
Since the grid voltage is fixed negative, and the 
cathode voltage is in phase with the input signal, 
when the cathode voltage becomes more positive 
with respect to ground, the grid-cathode voltage 
will become more negative, and vice versa. In 
other words, the grid-cathode voltage is 180° out 
of phase with the input voltage. The stage is 
essentially a cathode follower and the output 
voltage developed is in phase with the grid- | 
cathode voltage. As a result two voltages will 
appear across the cathode network (the original 

September, 1945 
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ELECTRICAL REACTANCE 
CORPORATION 

FRANKLINVILLE, NvY: 

LEO's SPECIAL! 
Immediate Delivery on this 

Multitester 

wat 

Handles AC and DC Voltmeter, DC Milliammeter, High and 
Low range Ohmeter. Size 5/x8x3'4. 3” meter with sturdy 
D’Aronsval movement. Write for priority information today. 

We Feature Hallicrafters 
Available for immediate de- 
livery on priority. Reserve 

War Hallicrafters 
now! Write Leo for details. 

F asf These Items = Exclusive at Leo’s 
Eee / 44 Page Radio Parts Flyer. FREE 

= —_LABORATO / Tube and Circuit Book. ....10c 
- Giant Radio Reference Map.15c 

Handy Tube-Base Calculator.25¢ 

Address Leo, W9GFQ, Dept. CO-9 
Council Bluffs, lowa 

Wholeoale 
RADIO LABORATORIES 
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> SPEED KEY 

Amateur 
Net Price 

One of the finest commercial or amateur bugs 
available. Chrome finished base and super- 
structure. Springs made of selected blue spring 
steel for uniform performance in all keys. Nine 
points of adjustment to suit the most critical 
touch. Fully adjustable. Silver contacts 3/16” 
diameter. 

MODEL CP 510 SPEED KEY ® Similar to above except the 
boseis Battleship gray wrinkle finish. Amateur Net Price $6.75 

FREE vou 
COLOR CODE 

AND 

OHMS LAW 
CALCULATOR 

Great Time Saver 
Here’s something you need every day 
in your work, Easy to operate. Solves 
many problems for you ina jiffy. We're 
offering it Free to radiomen, electronic 
engineers and others in the business. 
Attach coupon to your letterhead. 

BURSTEIN-APPLEBEE CO. 
1012 McGEE ST., KANSAS CITY 6, MO. 
LH SS erg poe 

BURSTEIN-APPLEBEE CO. 
1012 McGEE, KANSAS CITY 6, MO, 
Send me FREE Color Code and Ohms Law Cal- 
culator along with latest catalog. 

MAIL 
COUPON 

lam. 

NAME. 

ADDRESS ——__ 

| 
1 
! 
1 

STATE CONNECTION IN INDUSTRY I 

1 
I 
I TOWN { STATE. 

voltage and the voltage developed by the tube 

180° out of phase), and these will tend to cancel. 

This stage will therefore operate as an expander 

by virtue of the fact that on high signal levels the 

grid will become sufficiently negative to cut off 

the cathode follower action, and the stage will 

pass the input signal to its output with prac- 

tically no attenuation. At lower levels the output 

will be reduced as compared with the input. 

Antennas 

In certain antenna installations, desired effects 

are obtained by operating two or more antennas 

“in phase.” Such an antenna is shown in Fig. 21 

consisting of half-waves with a quarter- 

wave tuned feeder section. The term “in phase” 

here refers to the fact that when “looking” at the 

antenna broadside, the waves of current (or 

voltage) on the two antennas are exactly similar. 

In other words, all points along the antenna 

which are the length of one of the elements 

apart, are in phase. This is in contrast to Fig. 22 
which shows two half-wave sections operating 

180° out of phase. 

two 

RAMIC RECEPTION 
(Continued from page 2!) 

band extending 100 kilocyeles above and below 

the center frequency. As the receiver is tuned, 

the peaks will move s the sereen and dis- 

appear while new frequencies take their place. 
But under any conditions, the signal heard on the 

receiver will always appear at the center of the 

screen. 

acro: 

Amateur Applications 

Either the transmitted signal or the received 
signal may be easily checked for percentage 

modulation with the Panadaptor. The signal 

under test is first picked up on the receiver and 

the receiver gain or itivity so adjusted that 

a horizontal line half-way up on the screen ap- 

pears at zero sweep (Panadaptor sweep control 

set at zero). Modulation is then applied. The 

horizontal line will break up into a series of ver- 

tical deflections, the number depending on the 

frequency of the modulating source, the ampli- 

tudes of which are determined by the percentage 

modulation. The screen requires calibration with 

the aid of a cathode-ray oscilloscope or similar in- 

strument, but once calibrated will provide an ac- 

curate, rapid check on the modulation of any re- 
ceived signal. Furthermore, if sine-wave modula- 

tion is used, distortion becomes immediately ap- 

parent and can be analyzed. 
Every ham soon gets to know the rhythm of a 

CQ and the swing of his own call. Since a 
panoramic deflection due to a ¢.w. signal bobs up 

cQ 



Secure YOUR Monthly Copy 
of CQ by Subscribing NOW 

Due to paper restrictions, CQ_ will 
not be sold on newsstands for the 
duration. A selected list of Ham Dis- 
tributors will have a limited number 
of copies on sale at 25c each. 
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To All Amateurs! 
% We are proud of the splendid showing our 

amateur friends and old customers are making 

today. We will be ready to serve you again as 

soon as you are through with your job and we are 
through taking care of military requirements. 

May we have a happy reunion soon. 

SEATTLE RADIO SUPPLY, INC. 

2117 Second Ave Seattle 1, Wash. 

Phone: Seneca 2345 

SBUILD YOUR OWN RADIO 
It’s Easy ... We Show You How 

@complete Kit of Parts including $10 95 
: 

tubes with diagrams and full 
@instructions. 
e Write for details. 

RADIO KITS COMPANY 
@ _Dept.L 120 Cedar St., New York 6, N. Y. 

=z. ELEC SPECIALISTS 

FORT ORANGE RADIO DISTRIBUTING COMPANY 
UNCLE DAVE’S RADIO SHACK 

356 Broadway 

Albany 7, New York 
Phones 3-2109, 3-2100 

"ERE CATALOG 
your gE FoR YOUr 

isk 
Radionic’s Catalog No. 26 

lists hard-to-get radio parts! + Helps 
you fill your radio and electronic 
needs. + All parts are available for 
immediate shipment « All are highest 
quality. + All are exceptional values. 

SEND TODAY FOR YOUR 
FREE COPYTO (0-9 

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 
wrong 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. 

and down in perfect step with the keying, it is a 
matter of a little practice before the operator can 
immediately isolate CQs and his own call letters 
—from the remaining conglomeration of signal 

peaks on the panoramic screen. Thus, he can 

watch for CQs or answer to his own CQs without 
touching the receiver tuning knob. If he wants a 

three-cornered QSO he can answer the first 
station that signs by telling him to wait while the 

second operator continues to call, At the end of 
the second call, he QSOs both at the same time. 

Tuning from one to the other is no longer guess- 
work because all the op has to do is center the de- 

flection in question with a flick of the band- 
spread tuning condenser on the receiver. 

Reading Signal Strength 
The Panadaptor is a lagless S-meter for either 

¢.w. or phone. Accurate comparisons on ¢.w. are 
possible because there is no mechanical inertia 

present and the peak voltage of each character 
is clearly delineated. Calibration of the vertical 
divisions of the screen in terms of signal strength 

is very easily accomplished by using any set of 
arbitrarily chosen stations as comparison markers. 

It is a real field-strength indicator when applied 
to signals from beam antennas, and you can help 

any fellow-operator adjust his directional an- 

tenna with a maximum of accuracy and a mini- 

mum of effort. 

Clean QSOs 
Let’s take a typical QSO to illustrate this point. 

W2 calls CQ, you ‘spot the call on the 

Panadaptor, tune quickly to his frequency and 
call him. When he comes back, your Panadaptor 

shows another station causing QRM a few kilo- 

cycles higher. At your request, W2XXX shifts 

about 5 kilocyeles lower while you watch and 
track with him. He asks for a check on modula- 

tion quality and stabi While he is transmit- 

ting, you open your Panadaptor SWEEP to 
zero and observe some residual frequency modu- 
lation in his AM signal. W2XXX checks and 

quickly discovers that his final amplifier is not 
completely neutralized. A simple adjustment, and 

he is back on the air with a clean signal. With the 

Panadaptor still set at zero-sweep, you notice a 

tendency toward overmodulation on peaks. 
W2XXX_ reduces his speech amplifier gain 
slightly, and this difficulty is immediately cleared 
up. Thus, each little step is handled uniquely by 

the Panadaptor and provides the operator with a 

tool that heretofore was the object of some pretty 

st syed wishful thinking! 

Photographs of an amateur Panoramic receiver 

by Hallicrafters are shown in Figs. 14, 15 and 16— 
which adequately supplement our technical de- 
scription. Illustrations Fig. 17 and Fig. 18 show 

army and navy variations of the Panoramic idea. 

cQ 



There are two tuany things 

about Wilmer 

The first is Wilmer’s getup. 

The second is that he doesn’t care if he 
does look like a castoff scarecrow. 

Because Wilmer’s a lot smarter than he 
looks. While he’s making more than he’s 
ever made before, the dough he’d spend 
for a fancy wardrobe goes right smack 

into War Bonds . . . and for this Uncle 

Sam is mighty proud of him. 

Naturally, you don’t have to look like 
Wilmer . . . or tramp around in rags. . . to 
make your country proud of you, and your 
own future a whole lot more secure. 

All you have to do is keep getting those War 
Bonds—and then forgetting them till they 
come due. Not bad—that four dollars for 
every three, and the safest investment in 

the world! 

Why not get an extra War Bond today? 

BUY ALL THE BONDS YOU CAN... 
KEEP ALL THE BONDS You BUY 

CQ Magazine 

This is an official U. S. Treasury advertisement—prepared under 
auspices of Treasury Department and War Advertising Council 

September, 1945 39 



EXCITER AND AMPLIFIER 
[Continued from page 10 | 

link-coupled 832 

It is advisable to load the final amplifier, 

(a 25-watt lamp bulb with short les ids will suffice), 

as the tube may be impaired if it is operated with- 

easily obtained from the 

tripler. 

out a load for any length of time. The output 

or antenna hairpin is again a U about 7 inches 

long and constructed of 14’ copper tubing. 

All the plate and grid ore: tubing sections 

are plated; but not too much difference was 

noted between the plated and unplated copper 

rods at this frequency. Corrosion should, of 

course, be watched for and removed immediately 

if unplated rods are used. The combined exciter 

and amplifier units are shown in Fig. 9. 

Although CCS ratings only are supplied on 

the 832, and the maximum plate potential is 

given as 425 volts, this final is being operated 

ICAS at 500 volts and 60 ma—or 30 watts input. 

The output lights a 25-watt lamp bulb to about 

three-quarters of full brilliancy. The efficiency is 

excellent at this frequency. About 10 or 15 watts 

of audio will be required to modulate fully the 

final. 
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Radio & Television Supply Co. 
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“If we don't have it, we'll get it— 
or itcan't be had! Phone 5729" 

—_ 
Northern California 

a it’s 
" SAN FRANCISCO RADIO & SUPPLY CO. 
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| Headquarters For Amateur Radio Supplies 
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JUST ONE 

e 

+4 JUST ONE of numerous government radio and 
rr electronic items now available through the 

ar Hallicrafters Co., Chicago, agent for Reconstruc- 

s tion Finance Corporation. 
e 

* This is a Keyer TG-10-F, an automatic unit 
A for providing code practice signals from 

os inked tape recordings. Excellent for group 

‘a instruction, sufficient power to operate up 

to 300 pairs of head phones. Can be 

adapted as amplifier of 10 to 15 watts 

output for use with crystal mike or 

phono pick up. Completely checked and 
reconditioned by Hallicrafters engi- 

neers. Send coupon for further details 

and lists of other available items. 

THESE VALUABLEITEMS 

pevatlable Tou Or Very Soon. 

Write, wire, phone for further information 

+ head phones - test equip- 

ment + component parts + 

marine transmitters and receiv- 

ers + code practice equipment 

+ sound detecting equipment - 

vehicular operation police and <7 
command sets + radio beacons 

and airborne landing equipment 

hallicrafters rapio 
HALLICRAFTERS CO., AGENT OF RFC UNDER CONTRACT SIA-3-24 

WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF 

SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 

COPYRIGHT 1 HALLICRAFTERS CO 



MODEL 65-B STANDARD SIGNAL GENERATOR 
75 to 30,000 kilocycles M.O.P.A., 100% Modulation 

MODEL 80 STANDARD SIGNAL GENERATOR 
2 to 400 megacycles AM and Pulse Modulation 

MODEL 71 SQUARE WAVE GENERATOR 
5 to 100,000 cycles Rise Rate 400 volts per microsecond MODEL 62 

VACUUM TUBE VOLTMETER 
0 to 100 volts AC, DC and RF 

MODEL 78-B STANDARD SIGNAL GENERATOR MODEL 58 U.H.F. RADIO NOISE 
Two Frequency Bands between 15 and 250 megacycles AND FIELD STRENGTH METER 

15 to 150 megacycles 

MODEL 79-B PULSE GENERATOR 
50 to 100,000 cycles 0.5 10 40 microsecond pulse width MODEL (84 {CHIE STARIARE A GMAL GENERATOR 

300 to 1000 megacycles, AM and Pulse Modulation 

Standards are the result of years of experience 

MEASUREMENTS CORPORATION 
BOONTON, NEW JERSEY 


