S

s 3
S o Ce e e e

o R
S

EheE
:.r“ttg
- ey e gt

o
Qg
s
e e

o




All this performance

for only *650%!

Full amateur band coverage, 80 through 10 S ‘_
meters e Hallicrafters exclusive new R.LT. F 3 \& [  |® (aue® 3
Receiver Incremental Tuning) for = 2 k. a0 [ESCTRPSESS——
justment of receiver frequency independent of

transmitter, and AALC (Amplified Automatic Level S e

Control) @ Receiver AF gain and RF gain controls
e SSB operation, VOX or PTT . . . CW operation,
manual or break-in @ 1650 ke. crystal filter . . .

T CONTROL @
gfif ON ==

hallicrafters

.......

mmmmmm

“WDDEL SR-150

RAND SELECTOR -
jl =
L

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters; 10M
crystals furnished for operation on 28.5 — 29.0
Mc. Other crystals may be added for full 10 meter
coverage without adjustment. Available for oper-
ation on specified non-amateur frequencies by
special order.

Front panel controls: Tuning; Band Selector: Final
Tuning; RF Level; Mic. Gain; Pre-Selector; R.L.T.;
Rec. RF Gain: AF Gain: Operation (Off/Standby/
MOX/VOX.);: Function (CW/USB/LSB); Cal.

General: Dial cal., 5 kc.; 100 kc. crystal cal.; VFO
tunes 500 kc.; 18 tubes plus volt. reg., 10 diodes,
one varicap. Rugged, lightweight aluminum con-

ew
SIR1HO

Fixed/Mobile
Transceiver

struction (only 17%2 Ib.); size—6%2" x 15" x 13”.

Transmitter Section: (2) 12DQ6B output tubes.
Fixed, 50-ohm Pi network. Power input—150W
P.E.P. SSB; 125W CW. Carrier and unwanted side-
band suppression 50 db.; distortion prod., 30 db.
Audio: 400-2800 c.p.s. @ 3 db.

Receiver Section: Sensitivity less than 1 pv for
20 db. signal-to-noise ratio. Audio output 2W;
overall gain, 1 pv for 12 W output. 6.0 — 6.5 1st
|.F. (tunes with VFO). 1650 kc. 2nd I.F.

Accessories: P-150AC, AC power supply, $99.50.
P-150DC, DC power supply, $109.50. MR-150
mounting rack, $39.95.

hallicraffers

Overseas sales: Export Division, Hallicrafters - Canada: Gould Sales Co., Montreal, P.Q. 5th and Kostner Aves., Chicago 24, Il
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BRAND NEW FROM CLEGG LABS ... THE

TRANSCEIVER FOR 6 METERS.

.............

.........

.....

.....

Ao e e
AR ST L

Come on up out of the noise . . . let 'em
know you're around! For contests, marginal
openings or just overriding the Qrm . . .
your new sixty watt, VFO controlled, 100%
high level modulated THOR 6 transceiver
makes you the “Voice of authority” on six
. . . and what's more you’ll hear them too!
The receiver section with its crystal lattice
filter, is selective to the nth degree and so
sensitive that even S1 signals are Q5.
Sound good? Here's the rest of the story.

TRANSMITTER FEATURES:
» ;_ULII. 60 watts input on phone or CW to 6883
inal.

e BUILT-IN VFO that automatically tracks the
receiver or switches to crystal control for fixed
frequency operation.

ALL stages broadbanded for easy QSY.
SPEECH-CLIPPING FOR MAXIMUM talk power.
BUILT-IN PUSH-TO-TALK.

BUILT-IN Keying relay for clean chirpless keying.

e
o

-
oohach g e e gt . el e e e e g

MOBILE OPERATION

Now you can run a
mohile “power house”
using the new Clegg
Model 418 transistorized
12V DC power sup-
ply / modulator unit te
power your THOR B
transceiver.

RECEIVER FEATURES:

e NUVISTORIZED front end for extreme sensitivity

at lowest noise level.

CRYSTAL lattice filter for maximum selectivity.

BFO with variable carrier injection for SSB re-

ception.

e ULTRA-STABLE tuneable local oscillator that also
functions as VFO for transmitter.

o EXCELLENT audio characteristics. 2 watts into 3.2
ohm speaker.

e Sharp reduction in spurious responses and cross
modulation.

e Effective noise limiter.

The THOR 6 is of two unit construction with attractively styled receiver and transmitter rf section
mounted in one cabinet for convenient desk top operation. The power supply/modulator section
Is mounted in a second cabinet for remote location. A ten foot Interconnecting cable |s provided.

Amateur net price for AC operation $349.95. 12V DC Mod./Pwr. Sup. $100.
COMING IN APRIL - SSB - THE VENUS 6
LABORATORIES

DIVISION OF TRANSISTOR DEVICES, INC.

RT. 53, MT. TABOR, N. J. » OAkwood 7-6800 | OF Write forinformation.

l See your Distributor



LAFAYETTE
RADIO

QUALITY AMATEUR
GEAR SINCE 1923

INVITATION: Stop in at any of our locations and
visit our fully stocked HAM SHACKS — FREE

DEMONSTRATIONS without obligation. Lafayette
carries a complete line of famous brand
amateur equipment and accessories.

1. NEW LAFAYETTE HE-80 Professional Quality 14-Tube
Amateur Communications Receiver

® 5 Bands: 550KC to 54MC e Extra RF Stage, Mixer/0SC
For Dual Conversion on 6-Meters ® 1 RF Plus IF Stages
for High Gain Reception on all other Bands e Product
Detector Circuit for Improved SSB Reception @ Separate
BFO and Q-Multiplier Circuits (can be used simultan-
eously) ® Crystal Calibrator for Checking Receiver Cali-
bration Markings ® Improved Automatic Noise Limiter

@ Voltage Regulated Power Supply
Designed for Today's Congested Amateur Bands
M

2. STARFLITE s warr

PHONE and CW TRANSMITTER KIT

@ 90 Watts Phone or CW on 80 Thru 10 Meters ® Built-in
3-Section Low-Pass Filter @ Clear, Chirpless, Grid Block
Keying

Dollar for dollar you can't beat this new Lafayette Star-
flite transmitter. Easy to build and operate, it glistens
with quality and performance all-over.

3. LAFAYETTE HE-45-B DELUXE 6-METER TRANSCEIVER

@ High Efficiency—Up To 100% Modulation @ New
Modulation and Power Transformers plus 7868 Power
Pentode @ New Heavy-Duty Communications Vibrator
@ Front Panel Antenna Loading Controls ® New Standby
Switch; VFO Power Jack ® Sensitive Superheterodyne Re-
ceiver @ Built-in 117 VAC and 12 VDC Power Supplies
® Rugged Push-to-Talk Ceramic Microphone
LAFAYETTE HE-50A 10-METER TRANSCEIVER
Similar to above except for 10-meter operation 114.95

4. THE LAFAYETTE HE-30
Professional Quality Communications Receiver

® Tunes 550 KCS to 30 MCS in Four Bands e Built-in
@-Multiplier for Crowded Phone Operation e Calibrated
Electrical Bandspread on Amateur Bands 80 Thru 10 Meters
@ Stable Oscillator and BFO for Clear CW and SSB Re-
ception @ Built-in Edgewise S-Meter

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise
ratio, Selectivity is = 0.8 KCS at —6db with Q-MULTI-

: PLIER.
LAFAYETTE RADIQ | x| s | wviomw [ wow [ v |
ELECTRONICS [ oo s o o s s i o o e e 0 0
I P.0. BOX 10, SYOSSET, N.Y. 388 Page 1963 Catalog 630 :
b
Name ... ...
i |
I e R I R S e P SO o e Y N |
(71 5, O S St 0 O U sy S o U SR | e | { T Erael o "
T B % B B B B B ¥ ¥ B ®§ F B F B B B @ B
3
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b it v sIX METER SS& Jransnmutteon

PACAT. RF.OUT
- .

upreme

S5B-68

@ Using The McCoy 32B1 Silver Sentinel Crystal Filter @ 75 Watts PEP Input, 6146 Final e US.B - Model SSB-6B
LSB - CW - AM Operation with Carrier injection @ 7360 Balanced Modulator =~ ® Unwanted Side _
Band Suppression better than 40 db. @ Carrier Suppression better than 50 db. @ VFO Controlled Wired & Tested

@ Size—Width 15” Height 62" Depth 7V2"” Weight 9% |bs.

For additional information, write:

X ' Supreme C?/écfronzcd, jnc. : 2 7 9 . 3

FRONT AND MAIN STS. UPLAND, PA.



1963
INTERNATIONAL
CATALOG

. . . your buying§
guide for precision
radio crystals
and quality §
electronic |
equipment . . .

PRECISION - Transmitters e Transistor

e Amateur
Crystals e Converters

e Citizens Band
Crystals

e Power
Supplies

e Citizens Band
Transceivers ©® Antennas

‘ Converters e (Oscillators

AMATEURS o EXPERIMENTERS o CITIZENS LICENSEES

Maii coupon today for your FREE copy of International’s 1963 catalog.

International Crystal Mfg. Co., Inc.
18 North Lee, Oklahoma City, Okla.
Rush FREE 1963 Catalog.

73aM

Name s A1
Please Print

Address. . £

City . cZone.__State

18 NORTH LEE » OKLAHOMA CITY, OKLAHOMA
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YOU ARE LOOKING AT A
SWAN SW-=-240 THREE

FOR 20-40-7E

SWAN SPEAKS YOUR LANGUAGE

and continues to set the pace with unmatched perform-
ance, proven reliability, and superior craftsmanship.

240 watts PEP input. 3780-4020 KC.,7050-7320 KC.,

14, 130-14, 370 KC.

ASK THE HAM WHO OWNS ONE

73 MAGAZINE
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F. A Camnedi

MILLIRMPEREY

SAND SSB TRANSCEIVER

VIETERS ..... S_5=0[)
SWAN POWER SUPPLIES

SICTURE OF THE NEW

SEE THE
REAL THING
AT YOUR SWAN

*SW-117AC (illustrated) for
home station. With 5 x 7 speaker

390

*SW-12DC for mobile operation.

and phone jack.

DEALERS

NOW

3115

With pre-wired cables and instal-

lation hardware.
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This unit 13 available in a
73 kit because we know that
any of you who have been
doing any transistor experi-
menting are probably awful-
ly tired of using batteries by
now and know darned well

that you have to have one of
these.

An Adjustable

Regulated
Power Supply

Charles Miller W1ISI
General Radio Company
West Concord, Massachusetts

Interest in applying the transistor to both
new and older circuit designs has grown at an
ever increasing rate in the last few years. Their
commercial application has required increasing
the quality and the quantity of the output of
transistor manufacturers. This has caused the
prices of transistors to fall at a rapid rate. This
is one vicious circle that has worked to the
advantage of the average individual as cost
appears to be the major barrier to be sur-
mounted in most construction projects.

One of the problems associated with the
design of transistor circuitry is the power sup-
ply. That is, most transistor circuits must be
operated at low voltages and higher current
levels. The average vacuum-tube supply is
unsuitable because its output voltage is nor-
mally many times higher than the transistors
can stand. A vacuum-tube supply may be used
with a voltage divider, but this type of supply
is useful for only low-level circuits because
of the power wasted as heat. Batteries are
seldom desirable, owing to their cost and
relatively short life, and because their voltage

8

is not adjustable. The usual “cheap and dirty”
solution is to use a low-voltage transformer
with silicon rectifiers and a simple capacitor-
output filter, then use a voltage divider or a
simple series power transistor to provide ad-
justment. These solutions have the disadvan-
tage that even though adjustable, the output
voltage will fluctuate with changes in load
current and line voltage.

General Considerations

The design of a transistor supply, the out-
put of which is both adjustable and regulated,
presents many problems.

Fig. 1 is an elementary diagram illustrating
the “series-regulator” technique. It is applicable
to both transistor and vacuum-tube power
supplies. The unregulated supply consists of an
ideal voltage source Vg with an associated
internal resistance R;. The load R, is connected
to the supply through the series resistance Rs.
[t mayv be seen that all components are shown
to be variable except R;. This allows us to
consider:

73 MAGAZINE



a) the adjustment of the value of V.
b) the effects on V5 as Ry, (and thus I,)
varies.
c) the effect on V, as Vy; varies.
Since from Ohm’s Law

Vo =11 Ry, (1)
and
| Ee— Vo
“ Ry +Rg;
(2)

R
T = | P
1\ 2 S V[.’ RL -+ Rs.

3
Thus if V; is assumed constant for the :Enu)ment,
the value of Vi, for a given value of Ry is
determined by the value of Rg. Under these
conditions then, V,, depends only on the
setting of Rg. If Rg is zero (short circuit).
equation 3 becomes

R
\’?ﬂ — V[T RLI;_ 0 — ‘FU
(4)
and
If Rg equals infinity (open circuit), then
Ry,
Yo

-

D)
Referring again to equation (3), if the Ev'ﬂIUE of
R, is changed with V; and Rg constant, V, will
change. However, a new value for Rqg may be
found such that

A R e
(R, + Rg)4

(R, + Rg)s
(6)
leaving V, unchanged.

Variation of Vg is due essentially to fluctua-
tions of the line voltage into the supply. For a
fixed load, from equation (1), V, can be
constant only if I; is constant. But

Vs
IL"RL+BE+Ri

—
| p——

7
Thus Rg must be varied as Vg varies t(n )main—
tain I; constant.

Although each phase of the circuit opera-
tion was taken individually, complications arise
in a practical supply. Of particular importance
are the three “corners” of the region of opera-

UNREGULATED Rg

SUPPLY %
- )4

r.
I

L--—-—-—-—-
Pufp—
rg—

7
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FIG. 2

Operating Conditions

Symbols refer to Fig. 1.

Operating Region of the Supply. Any value
of voltage or current within the rectangle
may be obtained. Note that the drop across
the series element R. is the difference be-

tween Vo and Yu at any output current, as
at point a.
tion indicated in Fig. 2. At low voltage and

low current, for example, Rg must be a virtual
open circuit. At high voltage and high current,
however, its resistance must be extremely low,
as the indicated I; must drop only the voltage
between the Vi and V, curves at that point.
Perhaps the point of greatest importance
though is the condition of low V, and large
I;. This is the point at which the voltage across
and the current through Rg is maximum. Since
P=(ERg) (Ip.) (8)
R¢ thus dissipates a maximum amount of power
in the form of heat. As the function of Rg
is to be performed by a transistor, the ability
of the transistor to satisfy the indicated ecri-
teria must be carefully considered.

It was felt that a lower voltage limit of
zero would be desirable. However, experi-
ence has shown that in general the minimum
supply voltage required in circuit develop-
ment may be as high as one volt. The maxi-
mum supply voltage required is normally 10
to 30 volts. Current requirements for low-level
circuits are quite moderate, normally being a
few milliamperes per stage.

Circuit Description

We have to this point ignored the method by
which the value of Rg is set. A block diagram
of the power supply is shown in Fig. 3. The
unregulated voltage is applied to an emitter-
follower stage. This transistor acts as variable
resistor Rg in series with the power supply and
R;, and maintains the output voltage at (ap-
proximately) the voltage onx 118 BASE. The out-

b%
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put vultage is fed back to the summing point,
A reference voltage is also applied to the
summing point and compared to the output
voltage. If the output voltage is not the same
as the reference voltage, a difference, or error
voltage appears at the input of the amplifier.
The error voltage is amplified and applied to
the base of the emitter-follower with such po-
larity as to cause the output voltage to ap-
proach a level equal to the reference-voltage
level. This should immediately be recognized
as a negative-feedback amplifier with the ref-
erence source acting as the input signal.

The summing point may be treated either
as a voltage or as a current summation. Un-
fortunately, current summing at the amplifier
input requires the reference and output volt-
ages be of opposite polarity so that in equi-
librium, the sum of the currents into (or out
of) the amplifier-input terminal equals zero.
There are some definite advantages to be
gained by this technique, but a second power
supply is required. Voltage summing is em-
ployed as it requires no extra supply. As an
added advantage, the voltage-summing cir-
cuit employed provides some gain for the
error voltage in addition to that provided by
the amplifier.

The amplifier is necessarily a de amplifier,
and as such, is subject to drift. This condition
is made worse by the fact that high gain is

UNREGULATED
POWER
SUPPLY
W
l sﬂﬂT"ﬁi
IN
REF + EMITTER n GUTPE
: '<;E FOLLOWER v
0
FIG. 3

10

necessary for good regulation of the output
voltage as load current changes. The amplifier
is stabilized by large amounts of feedback.
Simply stated, although the amplifier has a
large gain, the ratio of the output-to-input
voltage is one. The only point not stabilized
by the dc feedback is at the input of the
summing point, and this has been stabilized
by an additional compensating circuit. Ac feed-
back is employed to maintain stability and
regulation with capacitive loads and during
load transients.

The circuit diagram appears in Fig. 4. An
unregulated power supply is formed by TI,
CR1-CR4, and C1. The rectifiers form a bridge
circuit to full-wave rectify the transformer
secondary voltage. With this circuit full ad-

FIG.4

vV ouT

vantage is taken of the transformer secondary
and no center tap is required. The value of
Cl is large enough to remove most of the
ripple. It will be noted that its value is smaller
than that normally associated with low-volt-
age/high-current supplies. Remember that the
output voltage is tied closely to the value of
the reference. Thus, if the reference-voltage
ripple is low, the output ripple will also be
low. If the power supply is poorly filtered
and contains appreciable ripple but the regu-
lator output does not, the regulator has elec-
tronically removed a great deal of the ripple,
just as if a huge capacitor had been employed
tor filtering. C1 may be thought to have been
electronically multiplied by the regulator cir-
cuit, in this case to a minimum value of about
50,000 gf.

The reference source is composed of R1 and
Z1. If a maximum degree of regulation is
desired, with voltage summing, the reference
voltage must be as large as the highest output

73 MAGAZINE



PERFORMANCE
16
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OUTPUT VOLTS

8
6
4
2
0

O 10 20 30 40 S0 60 TO 80 90 100
OUTPUT CURRENT— MA.

FIG.5

voltage desired (remember the 1/1 ratiol).
The use of a zener diode holds the voltage at
the base of Q1 constant. An emitter-follower
stage, consisting of Q1 and R2 maintains a
constant-voltage output almost equal to that
of Z1 across the potentiometer R2, the output-
voltage control. Summation is accomplished
by Q2. This circuit is novel in that it has
no vacuum-tube equivalent, That is, it em-
ploys a transistor of polarity opposite to that of
all the other transistors in the circuit. This
allows the reference voltage as tapped off by
R2 to be applied to the base and the output
voltage to be applied to the emitter. Any dif-
ference between the two voltages is an error
signal which is amplified in the collector circuit
and applied to the base of Q3, a grounded-
emitter circuit. The signal developed across
the collector load resistor, R6, is directly
coupled to the base of Q4.

The inclusion of R7 assures the ability to
adjust the output voltage to the lowest pos-
sible minimum value. The actual regulation
is the function of Q5. A minimum load, or
“bleed” is provided by RS8. Drift of the output
voltage, which would be caused by changes
in temperature of Q2 by altering the base-to-
emitter voltage drop, are compensated for by
CR5 and R3. Diode CR5 is forward-biased
by R3, but its small forward drop is in op-
position to the V,, of Q2. As the temperature
of CR5 and Q2 is raised, both forward drops
increase by approximately the same amount,
and the voltage between the output and refer-
ence remains constant. Returning R3, R4, and
R7 to a point slightly more positive than the
positive output terminal also helps reduce the
lowest minimum output voltage obtainable.
The use of a silicon rectifier at CR6 operated
in the forward-biased condition provides a
small but constant voltage for this purpose.
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[n a sense, it is an economical low-voltage
zener diode.

The noise on the output is reduced by the
additional filtering of the reference voltage
by C2. As with any feedback amplifier, in-
stability may be a problem. The combination
of R5 and C3 stabilize the loop by providing
degeneration which increases with frequency,
necessary when the supply is used with re-
active loads.

Operation

With the components specified this supply
will deliver 100 ma continuously from its
minimum output voltage of 0.35 volts, to its
maximum voltage of 15 volts. Fig. 5 illustrates
the output-voltage current curves obtained at
various values of V. The design of this circuit
allows considerable latitude in the choice of
components. Transistor Q5 may be a higher
or lower powered type, though in any case
care must be taken that the supply is not
operated in such a manner as to exceed the
collector-temperature limitations due to ex-
cessive current at low output voltage. Proper
heat-sinking is absolutely essential. The choice
of types for the other transistors is dictated
primarily by the voltage supplied from the
unregulated power supply (and proper po-
larity, of course). It is well to be on the safe
side and select types which have collector-to-
emitter voltage ratings which are approximate-
ly 1.4 times the ac voltage appearing across
the secondary of T1. Transistors of higher S
should make little improvement in regulation,
though lower B units for Q2 and Q3 will
degrade the regulation. The detectable changes
of V, are due to changes in the zener voltage.
This is due partly to the simple reference
circuit employed and partly to the dynamic
resistance of the zener diode. The zener volt-
age of Z1 may have any value lower than
that given though the use of a lower reference

(More on page 14)
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DRAKE MODEL
SIDEBAND TRANSCEIVER

Dimensions: 514" high,
1034" wide, 1434" deep.

49500

AMATEUR NET

REMOTE
RECEIVING VFO

Model RV-3 $99.95

Used with the TR-3 to permit re-
ception on frequencies other than
your transmitting frequency. Com-
plete ham band coverage 10
through 80 meters. Uses same
linear permeability tuned VFO, dial
calibration, and tuning assembly
as TR-3. Cabinet styled to match
TR-3, includes 5-inch speaker and
space for AC power supply.

Dim: 535" h, 1034” w, 1034" d.
RV-3 makes an ideal all-band trans-

mitting VFO for 10B, 20A, and sim-
ilar 9 MC exciters.

Write for Free TR-3 Brochure and list of Authorized Distributors.

==y

FULL FREQUENCY COVERAGE all
amateur bands 10 thru 80 meters

UPPER and LOWER SIDEBAND
on all bands

VOX or PTT

OUTPUT IMPEDANCE ADJUSTABLE
with pi-network

300 WATTS P.E.P. on SSB

CONTROLLED CARRIER SCREEN
MODULATOR for AM built-in

SHIFTED CARRIER CW, 260 watts input

TWO SPECIAL 9 Mc CRYSTAL FILTERS
for sideband selection

LINEAR PERMEABILITY TUNED VFO
SEPARATE RF and AF GAIN CONTROLS

FULL AGC with Drake dual time
constant system

2.1 KC PASSBAND
100 KC CRYSTAL CALIBRATOR built-in

SEPARATE RECEIVER S-METER and
TRANSMITTER PLATE AMMETER

ONLY ONE DPDT RELAY USED — RF
switching limited to antenna

Due to the 300 watt P.E.P. input rating, the TR-3 will require a power sup-
ply capable of low voltage at high current with very good dynamic regulation.

B e e R e R

e

TR-3 ACCESSORIES

POWER
SUPPLIES

AC Power Supply
Model AC-3 $79.95

Will mount in rear of MS-3
and RV-3 cabinets.

Dimensions: 5" x 5" x 1014".

MATCHING DC Power Supply
SPEAKER Model DC-3 $129.95
Model MS-3 ... $19.95 ~
Contains a 5 x 7 inch heavy mag- TR’-
net speaker. | Operating ang | _
Styled to match TR-3 Transceiver. MA nstruction
Dim.: 534" h, 10%" w, 103" d. . ”CeNngL
00
fmTfC'AL OFFER
time onjy $1 00 Pﬂstpard
S.A.

R. L. DRAKE COMPANY

BOX 185-AC -
12

MIAMISBURG, OHIO
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* TRAPLESS CONSTRUCTION *AUTOMATIC BAND SWITCHING
* MOUNTS ON 4 Sq. Ft. of REAL ESTATE * MODESTLY PRICED

It all started the day Hy-Gain startled the industry by announc-
ing the incomparable Hy-Tower —still acknowledged by experts as
the epitome in vertical antenna systems. Now, today, for those
thousands of Hams who requested it...Hy-Gain offers the new
low-cost Hy-Tower Junior.

As its name would imply, the Hy-Tower Junior doesn’'t com-
pletely measure up to the Hy-Tower. .. probably nothing ever will.
However, the Hy-Tower Junior is one sensational all band vertical
in its own right. It's trapless—It has Hy-Gain’s unique stub
decoupling system for automatic band switching —It’s lightweight
g (one man can install) —It’s broad band (250 KC band pass on 75M)
—1It ground mounts on 138" steel pipe—Its SWR is less than 2:1 at
resonance on all bands—1It’s fed with 52 ohm coax—Its overail
height is 36% ft. phone; 38 ft. C.W.—It’s modestly priced. All in
all, the few Hams who have seen it say: It’s the greatest advance in
all band antennas since the Hy-Tower. See it today.

HY-TOWER JUNIOR MODEL 18JR $79.95

Electrical Specifications: Mechanical Specifications:
Frequency Range.....80 thru 10M Max. Wind Survival . . 40 MPH Self
(160 with Loading Coil Accessory) Supporting (100 MPH Guyed)
Maximum Power lkw, AM; 2kw PEP Construction...........2" to 7h¢"
Polarization .......... ....\Vertical Aluminum 6063 T832 Alloy
Pattern......... Omni-Directional Wire Elements ... ....7-24 Copper
Bl e . Unity Clad Steel
Impedance . . . . . 50 ohms nominal Insulators e -mcﬁjrag‘gi ':;‘.d
SWR..Less than 2:1at resonance o Heinrﬁc D 3?5'5&-* Ph?}n:-:
Band Pass . . 10-15-20-40M, below WU ey S8 W
2:1 SWR: 250kc below 2:1 75/80M :
Multi-Band Technique . ......Stub Net w’.""ght sl telil Mo 30 Ibs.
Decoupling gqunﬁngtkerxgl‘remegts : .&.hl;afz tt::
Ground Plane Req. . Copper Plated IBe S alkEU {;%L{'r;upp?ilég]

6' Ground Rod (not supplied)
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voltage degrades the regulation somewhat. A
diode in the 5- to 6-volt range may be em-
ployed to take advantage of the almost zero
temperature coefficient. In this case, R8 must
form a voltage divider with the emitter of
Q2 returned as shown in Fig. 6.

Construction

The photographs illustrate the power supply
built by the author. The parts listed on the
schematic were selected primarily on the
basis of size so that they might be “shoe-
hormned” into an available box. As a conse-
quence, several special parts were made, 'such
as the heat sink for the power transistor.
Similar boxes are made by Zero Manufactur-
ing Company, Burbank, California, but con-
struction would be simplified by the use of a
larger case. No details of the etched board
are shown as each individual will undoubtedly
make some parts substitutions. Some of the
obvious ones include the use of a heavier
power transtormer and/or filter capacitor, and
a transistor at Q5 capable of dissipating more
power. Remember that adequate heat-sinking
is of prime importance. No other form of over-
load protection is provided. If higher output
voltage is desired, the technique illustrated in
Fig. 6 may be employed, but the secondary
voltage of T1 must also be increased. In the
event that circuit voltages are changed (and
with some transistor substitutions), it will be

necessary to alter some of the resistance values
in order to assure operation anywhere within

a rectangle (output voltage-output current)
similar to that shown in Fig. 2.

. WI1ISI
Parts List
C1—500 pfd,, 25V Elec.
C2, C3—22 ,id., 20V Elec.
CR1, CR2, CR3, CR4, CR6—-INIs92
CR5—IN191
R1—2.5K -
R2—5K Linear Taper Pot.
R3—4.7K
R4—150 ohm
R5—1K
R6—18K
R7—10K
R8—3.3K
SWI—S.P.S.T. slide switch

T1—Power Transiormer, Input 110V, 60Cy
Output 20V, 140 MA

(Magnetic Circuit Elements, Inc.
OB62CT29
Address: 3722 Park Place
Montrose, Calif.
Z1—Zener Diode, 15 V.
Q1, Q3, Q4—2N1372
Q2—2N169A

Q5—2N1183
M1—0-15 VDC Meter (Lafayette TM-100)

73 PARTS KIT

This unit is available from 73 as a complete
parts kit. This kit includes the line cord and
plug, power transformer, all diodes, zener, con-
densers and resistors, and a printed circuit
board all ready to use. We even included that
confounded expensive meter. The parts for this
kit would normally cost about $32 if purchased
separately, our price is only $25. Kit W1I1SI-1
73 Parts Kits, Peterborough, N. H.

Ten Minute Timer

Why not operate legally? Why not keep on
the good side of the FCC? Why not buy a ten
minute timer for those SSB QSO’s? Timers
are expensive, so I asked myself (desiring to
consult the most astute person on this problem)

14

“Why not build a cheap timer?” The answer to
this problem is shown in the photo.

The parts, with the exception of the oven
timer (Layfayette Radio $2.95), were found
lying on the floor of the shack. The base meas-
ures 5% by 2% inches and the upright lever
stop is 3% inches long. The lever itself is a 4
inch piece of aluminum TV antenna element.

When drilling the knob to attach the lever
it is best to remove the knob to check that
the holes miss the steel leaf spring inside. I
found it necessary to pound a small indentation
in the lever to make it accommodate the shape
of the knob. The lever is attached to the knob
with 4-40 screws.

The lever stop is glued to the base approxi-
mately 2% inches from the axis of the knob. It
is best to use a slow drying glue since the
lever stop will need to be moved back and
forth a bit before the exact position for a ten
minute run of the timer is found.

. « . WBLWS
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Temperature Limited
Diode Noise Generator

78 Parts Kit Available . . . see end of article.

F. L. Thomas
7 Park Street
Belleville 9, N. J.

Recently I was confronted with the necessity
for a good noise generator. All of the noise
generator designs available in any of the
amateur publications at hand were of the
crystal diode type. The disadvantage of this
type of instrument lies in the fact that the
current through the diode has no simple
relation to the noise output. Unless expensive
calibration equipment is on hand this type of
generator is useful only on a comparative basis.
Consequently it was decided that a temperature
limited diode noise generator would be built.

The noise output of a temperature limited
diode noise generator is simply related to the
current flowing through the diode.! The noise
figure of a receiver may be calculated directly
from the magnitude of the current by the
following equation:?

Noise figure in db.=10 log (20 I R)—(1)

Where I=current through temperature
limited diode required to make the noise out-
put power of the receiver double the value it
was with no current through the diode.

R—antenna impedance

The actual noise generator is quite simple,
consisting of half a 6AL5 with a milliammeter
in the cathode leg and the appropriate resist-
ance for the antenna circuit connected to the
plate by means of a selector switch. The
heater current is controlled by a 20 ohm
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potentiometer in series with the heater. The
unit is battery operated for convenience. High
current capacity, small sized mercury cells
are used throughout. The whole unit is con-
tained in a 3” x 4" x 5” Minibox.

Construction

The resistors are mounted on the switch,
making the leads as short as possible. The tube
socket is mounted on a small bracket screwed
onto the side of the chassis, placed so that the
distance from the switch is a minimum. The
meter calibration potentiometer and the heater
supply battery holders are mounted on another
bracket placed over the meter as shown in the
photograph.

Operation

To use the generator it is connected to the
receiver antenna terminals, the AVC is turned
off, and the audio output is measured with the

0.0l ufd
| (
I\

RM12 or RMI2R in

Mallory
(lifetime of this circuit should be

greater than 10 operating hours)
B2—Mallory TR-135R

B1—four
series

M—0-1 ma
lent)

R1—20 ohm potentiometer

R2—20 ohm Potentiometer

J1—coax connector

S1—DP 5 pos miniature rotary switch

(Lafayette TM-60 or equiva-
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Blue Book Price

OUR REPUTATION - KNOWN THE
WORLD OVER - IS YOUR GUARANTEE ~ Sao°F-OUT ¥

OF SATISFACTION

WRL's used equipment listings have set the pace for 27 years and
are informally known as the “Blue Book of Reconditioned Equip-
ment.” All units (over 1000) are expertly reconditioned. Hundreds
of other items available — write for latest “Blue Book Listings.”” No | ' $6995

money down on our Charg-A-Plan and up to 36 months to pay. Send Reg. $99.95
orders and inquiries to Kenny Akins, WPPZJ, o/o WRL, Council gqp Swan, Collins, Sonar & others
Bluffs, lowa for FAST PERSONAL SERVICE. 600 VDC -- 300 DC (250 watts) .0120 V

Adj. Bias & Primary relay—Post Paid Cash with
Order. Send for other TOPAZ specials.

POWER
SUPPLY
12 VDC

Transistorized
C 10WD6-12
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WORLD RADIO
LABORATORIES

F.0.B. WRL 3415 West Broadway
Council Bluffs, lowa—Phone: 328-1851

WITH EACH RECONDITIONED UNIT
YOU SAVE 5 WAYS

1. TOP TRADE-INS!

2. RIGHT PRICE — BEST VALUES!

3. 2 WEEK HOME TRIAL!

4. FULL 90 DAY GUARANTEE!

5. 90 DAY RETURN PRIVILEGE ON NEW
EQUIPMENT!

SERVING
AMATEUR'S
27
YEARS

Leo:
| want o model , reconditioned. [ ] ship [] held

$ enclosed. [ | charge my occount.
[] Ship new #3275 Converter postpaid [] $39.95 [] charge

NAME
ADDRESS

CITy STATE
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generator off. The generator is then turned on
and the current through the diode is increased
until the power output is double what it was
before. At this point the voltage output will
only be 1.41 times the original. The current
necessary to give this noise increase is noted
and the noise figure calculated according to
equation (1), or estimated from the figures
given in Table I.

Noise Figure Current, ma., for antenna impedance of:

in db,
50 72 £ 300 600
2 1.40 1.15 - -
4 2,25 1,80 0,42 -
6 3.955 2,85 - -
8 5.65 4,50 1,05 0.53
10 8.85 7.15 - -
12 14,2 11.3 2.65 1.32
16 - - 6.65 3.30
240 - - 16.6 8.42

The unit described is useful for noise figures
up to 13 db at 72 ohms. For higher noise
figures a higher current capacity diode and a
higher heater voltage and current supply is
required, necessitating an ac operated power
supply. With a suitable power supply a 6X4
may be satisfactorily operated up to a noise
figure of about 22 db. In both cases the
maximum noise is obtained by passing more

73 PARTS KIT AVAILABLE

In preparing the parts kit for this unit we took a close look at the parts used in the author’s
article and decided that certain economies could be observed which would not in any way inter-

than the allowable average current through the
diode. Consequently readings at these extremes

should be made and the current lowered
again in only a few seconds, or damage to the
diode will result.

Table I shows the current readings for
various noise figures with different antenna

impedances.
The generator will operate satisfactorily up
to at least 50 mec, and probably considerably

higher.

REFERENCES

1. Radiotron Designers Handbook, fourth edition, page
1307, reproduced and distributed by RCA Victor Division,
Radio Corporation of America, Harrison, N. J., 1953.

2. Radio Engineering Handbook, fifth edition, page 19-10,
Edited by Keith Henney, Published by McGraw-Hill Book
Company, 1959,

3. Terman, F. E., Electronic and Radio Engineering,
fourth edition, Published by McGraw-Hill Book Company,

1955,

fere with the operation of the unit, but which would reduce the cost. The cost of the parts listed
runs to about $16. By substituting flashlight batteries for mercury cells and a 20 ma meter for
his 0-1 ma meter with a shunt across it we not only reduced the cost to about $10, but ended
up with a more accurately calibrated meter. The price of the 73 Parts Kit for this noise gener-

ator, stock ZTHOMAS-1, is $9.00. Send to Peterborough, N. H.

L etters

Att. Wayne Green, Editor??
I have been a ham for 36 yrs. and I have never seen

any article published as stupid as the one you published
by W3PHL. I will not spend any more money for your

magazine,
. « « G. V. Lichtenfels W3AQT
Aba, the book-burners rear their ugly hbeads. While sev-
eral fellows did write in protesting, none of them quite so
obviously bad not read the article . . . or even the magazine.
The others used owr current address and pot the ome we
stopped wusing over six months ago. Many letters of compli-
ment bave come in about rhis article from the more compe-
tent engineers in our readership, and a bandful of grumbles
bave been received, though not one of them took any sssue
with any part of the article. The complaints against the
article seem to be that PHL bas a wickedly broad signal on
75 meters and that be bas been suspended in the past during
a battle with the FCC. 1 bave suffered the judge and jury
treatment by the FCC in past years and the mere fact of
suspension doesn't necessarily sndicate guilt to me any more
than Perry Mason comsiders bis clients gwilty because they
are in prison. We are wide open for more articles on DSB

APRIL 1963

to clarify or comfuse matters. | cam see some poimts where
PHL missed, though most of the artscle seems unassailable,
Dear Wayne:

Reference page 86 of the February issue, W7ATK
claims there should have been a 2.5 mh rf choke tied to
the second plate of his converter rf stage, as illustrated in
enclosed, amended diagram. It is true that without one
all the intelligence will arc to ground and the pipes will
bust, but I draw no conclusions from this or from
the other fact that the caption under the *“73 Mixer”
circuit belongs under a photo of my own dandy con-
venter (omitted). My grandmother always said that
simplicity is an unrewarded virtue. She was terpischorean
in the grind and bump tradition and at the end of her
act she would load her navel with a small marble and pop
a balloon at twenty paces. From the collapsed balloon a
white dove would fly up into the wings training a satin
streamer on which was printed the cryptic comment: “Half
the fun is getting there.”” 1 believe this has been taken
up as a slogan by Cunard. Be that as it may, my grand-
mother made the bucket one night in Boston for putting
out street lights as a result of a wager and soon retired.
Please send me whatever certificate is appropriate and en-

close a dollar to help cover costs of administration of this
program. ..+ Ken W7IDF
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Selected Circuits

Sigma Series 4500 Polar Relay Test Set

Polay relays are widely used in teletypewriter
applications to provide isolation between vari-
ous equipments, effect conversion between
modes of keying and as repeaters to permit
operation of several equipments from a low
current signal source. There are very few ama-
teur RTTY installations that do not use one or
more of these versatile devices.

The operating requirements imposed on tele-
graph signalling relays are quite stringent and
the present compact, efficient and reliable de-
vices are the result of many decades of develop-
ment. These relays must accurately repeat the
high speed signal impulses without introducing
appreciable distortion and must continue to do
this on a day in and day out basis.

When we consider that a teletypewriter re-
lay on a 60 word per minute circuit operates
several million times per day, the problem be-
comes apparent. For example, the rated life
expectancy of many utility type relays is far
less than 1 million operations. Contact materials
used in teletypewriter service must be capable
of carrying substantial currents and, despite
the use of exotic materials, contacts are subject
to wear which eventually causes the relay to
fail. Since polar relays are expensive, precision
devices, the obvious answer is to make them
maintainable. Field adjustments are provided
and the relays may, by using proper test equip-
ment, be easily cleaned and adjusted, restoring
their original performance.

Front panel view of the Sigma Series 4500
Polar Relay Test Set.
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Roy Pafenberg W4WKM
316 Stratford Avenue
Fairfax, Virginia
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Figure 1: Schematic diagram of the Sigma
Series 4500 Relay Test Set MANUAL SENSI-
TIVITY test circuit. Meter multipliers pro-
vide ranges of 1.0, 2.5 and 10 MA. Relay
terminal numbers refer to Sigma Series 7
and Series 72 relays.

C3 Capacitor, electrolytic, 100 mfd, 110
volt ac.

M2 Milliammeter, dec, .5-0-.5 ma basic
range, 200 ohms resistance.

Relay manufacturers who are concerned with
long term customer satisfaction must make
available maintenance concepts and procedures,
repair parts and suitable test equipment for
field adjustment of their relays. One of the fore-
most relay manufacturers, Sigma Instruments,
Inc., has done just this in support of their ex-
tremely fine Series 72 polar telegraph relay.
The Sigma Relay Test Set, Series 4500, is a
compact instrument that incorporates test cir-
cuits for the rapid, convenient and accurate
measurement and adjustment of all the im-
portant characteristics of polar relays designed
for communications service.

The Instruction Book for the Series 4500 Re-
lay Test Set is much more than a set of instruc-
tions for an item of hardware. This 32 page
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booklet defines terms, analyzes in detail the es-
sential operating characteristics of polar relays
and then describes the parameters for the vari-
ous tests required to verify these characteristics.
Simplified schematic diagrams are given for
each of the many tests that may be performed
with this versatile instrument. Separate tests
are provided for manual measurement of sensi-
tivity, automatic measurement of sensitivity,
contact circuit bias in percent, contact circuit
break time in percent and leakage current
measurement with 500 volts applied between
contacts and coils.

Fig. 1 shows the circuit used for manual
measurement of trip current or relay sensitivity.
One relay coil and the zero center milliam-
meter, shunted for various current ranges, are
series connected between the junction of the
voltage divider, R15 and R16, and the contact
arm of R10. Thus one end of the series circuit
is established at half the supply voltage of 75
volts while resistor R10 allows the other end of
the series circuit to be adjusted equally above
and below this potential. Assume that the relay
contacts are in the MARK position and the arm
of R10 is near the center of its adjustment. No
voltage difference exists across the relay and
metering circuit and no current flows. Advanc-
ing the arm of R10 toward R9 will result in
current flow from left to right through the relay
coil and meter, increasing until the relay arma-
ture “trips, closing the circuit to the SPACE
indicator light. Moving the arm of R10 toward
R11 will result in the reverse condition and the

v et
N B35
100
o

26
=4
1:':1 Wt
g R 20 b AAALe Yy 520 Rz
12K R27F = 2R
iw R3O 10.4 3 METER i
42K b HENGE
|8 @
| [ura]
?%3 5 -1
iy W 2 .\\_ = * ] T? * [ :; A !
A =l = B s L, [ o
tﬁnﬂf RZZ
SO0u

B34 :
1000 I W
1w I

E RELAY

LIMNDER I
TEST

i
=1

ehn I
O OuF F

T 4
—p %'——‘—"—-
&

Fig. 2: Schematic diagram of the AUTO-
MATIC SENSITIVITY test circuit used in the

TIME TO GO MOBILE
WITH WIDE CHOICE

OF
EXCELLENT
NEW TRANSCEIVERS

GOOD MOBILES GO

MOBILE ANTENNA
15-20-40-75- METERS

10 -

MO-2 MAST i‘

MO-1 MAST

RM-75
< e —
RM-40
= = P}

RM-20

RM-15

.ﬁ iy

Buy only the mast and
resonators for the bands
yvou operate. NO NEED
FOR MATCHING DE-
VICES, NO FEED LINE
LENGTH PROBLEMS.
Use any length of 52 ohm
cable. New, eflicient con-
cept of center loading.
Each resonator has a coil
speclally designed for
maximum radiation for a
particular band. Center
frequency tuning is by an
adjustable stainless rod in
the resonator. The fold-
over aluminum mast per-
mits instant inferchange
of resonators. Mast folds
over for garage storage.
Mast has 3/8-24 base stud
to fit standard mobile
mounts, but will perform

better with New - Tronic

mounts. Power rating is 75
watts de input A.M. - 250
watts PEP input for SSB.

RM-10 h

Mast and resonator
in moblling position

#,,—-——’r"“

Mast and resonator

folded over

RESONATOR WILL WORK PROPERLY ONLY IF USED
WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY

CONSISTS OF 1 MAST and 1 RESONATOR.

Series 4500. Meter multipliers provide the
same ranges as in Fig. 1. The elaborate
multiplier network prevents changes in
switching speed, determined by R22, when
the meter range is changed. Note that C3

MODEL | DESCRIPTION i[TlflT. HGT. of ASSY, NET
MO- 1 54" mast folds at )

15" fr. base Rear deck or fender $ 7.95
MO- 2 54" mast folds at

27" tr. base Bumper 7.95
RM-10 10 meter resonator | 80" max. - 75" min, 5.95
RM-15 15 meter resonator | 81" max. - 76" min. 6.95
RM-20 20 meter resonator | 83" max. - 78" min,. 7.95
RM-40 40 meter resonator | 92" max. - 87" min. 9.95
RM-75 75 meter resonator | 97" max. - 91" min. 11.95

. ANY MA_STI' OR RESONATOR MAY BE PURCHASED SEPARATELY

is a non-polarized unit.

M1 Milliammeter, ac, 0-5 ma, rectifier type.
M2 Milliammeter, dec, .5-0-.5 ma basic
range, 200 ohms resistance.

T1 Transformer, auto, secondary taps at 50,
117 and 250 volts; 117 volt 60 cps pri-
mary.

APRIL 1963

Ask your distributor to show you these and
other fine NEW-TRONICS products. Write for
literature on the complete NEW-TRONICS line.

NEW-TRONICS CORP.

3455 Vega Avenue Cleveland 13, Ohio
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SERIES 72:

Resistance Turns TS Adjustment TG Adjustment
Ohms Each Ma. DC Ma. DC
Each Coil Coil Trips either direction, current in one coil.
10 600 24 — 5.6 96 — 144
160 2,400 b — 1.4 24 — 3.6
400 3,700 Ay — 91 1.6 — 2.4
1,000 4,000 24— 56 96 — 1.44
2,500 9,600 J5 — 35 T
4,000 12,000 Jd2— .28 A8 — 72
SERIES 7:
150 2,375 3.00
1,000 ——— 1.10
3,100 10,250 0.72
TABLE I: Standard trip values for Sigma

Series 7 and 72 polar relays. Relays of other
manufacture, with similar coil resistances,
should perform fairly closely to these speci-
fications. Note that the series 7 relays have
an extra coil of a few turns between Pins 3
and 5. This coil should be short-circuited to
prevent contact bounce.

relay armature will trip to the MARK state.
Relay adjustment should be made for the de-
sired sensitivity consistent with equal MARK
and SPACE trip currents.

“Hold the relay firmly in the test socket
and simultaneously make the MARK and
SPACE adjustments, manipulate the appropri-
ate switches and observe for proper meter read-
ings.” The answer to the question of where
all of those hands come from is found in Fig. 2
In this automatic sensitivity test circuit, the
relay is automatically switched from MARK
to SPACE condition at a rate slow enough to
permit accurate meter readings. This frees both
hands to accomplish the required relay adjust-
ments. Regardless of which contact of the relay
is closed, the circuit is unstable and the cur-
rent increases through the relay coil in the di-
rection required to move the armature to the
opposite contact. Initially, capacitor C3 is dis-
charged and the charging current of the non-
polarized capacitor holds the voltage across the
relay coil to a level insufficient to trip the relay.
As the capacitor charges, the current through
the relay coil increases and the relay trips. The
relay contacts reverse the polarity of voltage
applied to C3 and the relay coil. The cycle re-
peats as long as voltage is applied. Resistor R22
provides an adjustment of switching speed. Ta-
ble I gives the standard sensitivity test condi-
tions for various relays of the Sigma Series 7
and 72 lines. As noted, this data is generally
applicable to relays of other manufacture hav-
ing similar coil resistances.

Fig. 3 shows the bias test circuitry used in
the Series 4500 Relay Test Set. Low, medium
and high 60 cycle drive voltages are available
to accommodate relays with a wide range of

20

Sigma Relay Drive Full scale of AC Drive Current

Type Yoltage AC Milliammeter Bias & Break
72—10T5S LOW 50 30°
12— 107G LOW 50 20°
72—160TS LOW 50 |5
12—160TG LOW 50 10
72—400TS MED 50 |0
72—400TG MED 50 6.5
72— 000TS MED 50 b
12—I1000TG MED 50 4
72—4000TS HIGH 5 3
72—4000TG  HIGH 5 2
72—2500TS HIGH 5 3.8
72—2500TG HIGH 5 2.5

7—I150T LOW 50 20
7—1000T MED 50 8
7—3100T HIGH 5 4

TABLE I1: AC drive values for bias measure-
ment of the Sigma Series 7 and 72 polar
relays. As in the sensitivity tests, these val-
ues should be applicable to relays of other
manufacture having similar coil resistances.
VYalues, except as indicated by *, are based
on drive applied to only one coil.

coil resistances. In all cases, the minimum drive
voltage is used to accentuate relay bias during
adjustment so that bias will be minimized in
working circuits employing a healthy drive.
Table II gives bias test conditions for relays
having various coil resistances. M1 is a 5 ma ac
milliammeter which is shunted as required to
monitor the various ranges ot drive current.
The bias indicator circuit uses a zero center
scale milliammeter in conjunction with the sim-
ple divider network shown in Fig. 3B. The re-
sistances are arranged so that equal and op-
posite currents flow through the meter for the
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Fig. 3: BIAS TEST circuit used in the relay
test set. Drive coil (A) and contact-meter-
ing (B) circuits are shown separately for
clarity. T2 is a special transformer designed
for low exciting circuit so that the unloaded
secondary voltage is essentially unchanged
by the setting of R23. Meter scale is linear
with full scale, .5 ma equal to 259% bias.
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MARK and SPACE contact conditions. Using
circuitry not shown, the supply voltage drop-
ping resistor, R17, is adjusted for a static meter
current of 2.0 ma in both the MARK and
SPACE conditions. When drive is applied to a
relay which introduces no bias, the meter
pointer vibrates around the zero center point
on the scale. Bias in the relay under test is in-
dicated by an off-center deflection of the meter.
The .5-0-.5 ma meter is calibrated linearly
2.5-0-2.5 and bias in percent is the reading of
this scale multiplied by 10. Deflection to the
left of center indicates MARKING bias and
deflection to the right of center indicates SPAC-
ING bias. The relay under test should, of
course, be adjusted for zero bias.

Fig. 4A shows the base diagrams of the
Sigma Series 7 and 72 relays. This will assist
in understanding the other drawings which are
keyed to these pin connections. The only differ-
ence between the wiring of the Series 7 and 72
relays is that the Series 7 relay has an addi-
tional coil, normally short-circuited externally,
connected between pins 3 and 5. Incidently,
many amateurs have purchased the older Series
7 relays through surplus channels. As a point
of information, the oldest of these, the 7JOZ-
160T Model D, is the exact equivalent of the
TJOZT-150T. The S425-1 Relay Test Fixture
will accommodate the Western Electric 255A
relay. The diagram of this unit, shown in Fig.
4B, permits convenient comparison of the ter-
minal connections for the two relay types.

This article has attempted to present the
basic circuitry required for the proper adjust-
ment of polar relays used in teletypewriter serv-

INDICATED PO ARITY
CLOSES CHGCINT BE-
TWEEN PiwS & AND T

j) (6)—=
(3 200) (6 s TS
: ,
—_— 'I._‘.E 7 » L

wWestern Eleetrig
B-Pin Socke! . i Oc ol
{1’ ] | Plug
I =
ﬁ‘ I-"fx[-] i g:' : i .B v
=9 E' A ' —
1l &f— —O7 - e | Or , 0
—s 70k os =~ o g% > 3n
| 2 : 5 4
Et' — = i I."".I
T &%

tol :
q_‘ g Socket y T

Fig. 4: Schematic diagrams of the Sigma
Series Fixture. This unit plugs into the Series
4500 Test Set and, in addition to serving as
a jig for adjustment, serves as an adaptor
for the Western Electric 255A relay.

ice. Information and drawings from the Instruc-
tion Manual for the Series 4500 Polar Relay
Test Set have been used with the permission of
Sigma Instruments, Inc. This manual, written
by WIBIY, contains such a wealth of addi-
tional information that it should be in the hands
of every amateur with a serious technical in-
terest in RTTY. Arrangements have been made
with Sigma to supply single copies of this book-
let to amateurs at the cost price of $1.00. Ad-
dress your requests directly to Sigma Instru-
ments, Inc., Sigma Division, 170 Pearl Street,
South Braintree 84, Massachusetts, attention:

Advertising Manager.
. . . WAWKM

Decibels?

15 a cinch

Have you ever had difficulty with a problem
involving power ratios expressed in decibels?
Did you have the log tables handy? Have you
ever wondered what your effective radiated
power would be if you bought that “Super Sig-
nal Squirter” antenna? A simple answer to
these problems is a nomograph.

APRIL 1963

Carlos Robertson K1 MRK
39 Gleason St.
Framingham, Mass.

A nomograph is a basic, convenient chart
that is easy to use and understand. It graphi-
cally solves problems where mathematical for-
mulae are otherwise required.

The accompanying DB Nomograph will al-
low you to easily determine:

1. The power output of an antenna (knowing
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the input power and the antenna gain in

db).

2. The power radiated off the back of an an-
tenna (knowing the input power, the for-
ward gain, and the front-to-back ratio).

3. The required input power for a given out-
put power (knowing the gain available in
db).

4. The gain, in db, of an antenna (knowing

the power input and output).

. The gain required, in db, for any circuit
or device (knowing the power input and
the required power output).

These are but a few of the problems that can

be solved by the nomograph. Undoubtedly the

average amateur will find many additional ap-
plications.

The use of decibels to express a ratio be-
tween two quantities is convenient and becom-
ing much more common. You will find that by
using this nomograph you will have as much
understanding of the use of decibels as you
now have in the use of volts and amperes.

Here are some examples in the use of the
nomograph:

1. To find the effective power output of a new
antenna you will need to know the power
delivered to the antenna and the specified
gain of the antenna in db. Assume repre-
sentative values for the example of 100
watts of power delivered and an antenna
gain of 7.5 db. Place a straightedge on the
nomograph so that it intersects 100 watts
on the P, scale and 7.5 db on the db scale.
The actual effective power output is read
on the P, scale where the straightedge
crosses it. In this example it is 560 watts.
In other words, your 100 watter will sound
like a half gallon if you connect it to an
antenna with 7.5 db gain.

. Suppose your power output is 1 kw and
vour antenna has a front-to-back ratio of 20
db with a forward gain of 6 db. You want
to know the effective rearward radiated
power, Step 1, as in example 1, is to find
the forward effective radiated power. Place
a straightedge on 1 kw on the P, scale with
the other end of the straightedge on 6 db
on the db scale. The straightedge will in-
intersect the P, scale at 4kw or 40 kw. Since
the forward gain of the antenna is between
0-10 db we read the 0-10 db side of the P,
scale, or the 4 kw point. Step 2 is to place
the straightedge so that it connects 20 db
(the front-to-back ratio) and 4 kw on the
right hand of the P, scale. (Again, be care-
ful to use the appropriate side of P,; the
left hand side applies to ratios of 0-10 db
and the right hand side applies to ratios of

It
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10-20 db.) The answer is 39.8 watts, read
on the P, scale, This is the actual effective
power radiated off the back of the antenna.
3. You want to determine what power input
is required to provide an effective radiated
output power of 3.0 kw. You know that
vour antenna has a forward gain of 9.0 db.
Place a straightedge so that it connects 9.0
db on the db scale and 3.0 kw on the 0-10
db side of the P, scale. Read the power in-
put required on the P, scale. In this ex-
ample it is 375 watts.
4. Suppose yvou have determined that your
antenna system makes your 200 watts sound
like your friend’s 1 kw rig. You want to
know the gain of your antenna system in
db. Place the straightedge so that it con-
nects 200 watts on the P, scale with 1.0
kw on the 0-10 db side of the P, scale. The
gain of vour antenna system is read where
the straightedge intersects the db scale. In
this example it is approximately 7.0 db.
You have a 5.0 watt transmitter and vou
want to install a new antenna system that
will provide an effective radiated power of
300.0 watts. Place the straightedge so that
it connects 5.0 watts on the P; scale and
300.0 watts on the 10-20 db side of the P,
scale. If you had tried to use the 0-10 db
side of the P, scale the straightedge would
not intersect the db scale. The gain required
of the new antenna as read on the 10-20
db side of the db scale is 17.9 db. We read
the 10-20 db side of the db scale because
we used the 10-20 db side of the P, scale.
Although the examples illustrate the use of
the nomograph by comparing antenna char-
acteristics, the nomograph is not limited to
solving problems in power ratios related to
rf energy. Any quantity of power, be it com-
mercial household power, audio, rf, etc., can
also be related in terms of decibels by using
the nomograph. . . « KIMRK

MARS
STANDING WAVE
BRIDGE

17.95

The most wanted bridge
on the market today.
Measures both 52 or 75
ohm lines at the flick of
a switch.

PAUSAN COMPANY, SAN RAFAEL, CALIF.

MARS

HYBRID FHONE
PATCH

27.95

You cannot buy a better phone
patch in quality or perform-
ance. Thousands now in use.

IPAUSAN COMPANY, SAN RAFAEL, CALIF.

Ut
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Edwin Cole WT7IDF
P.O. Box 3

Vashon, Washington

Vector VFO

73 Parts Kit Available . . . $6.50

Take one Vector seven-pin turret socket, tunes from 3350 to 4050 kc. This range

wind nineteen and one-half turns of Belden
#20 Nylclad cathode-tapped at six turns, coat
generously with low-loss dope, pad to fre-
quency and serve with DX-60,

It's almost that simple. The only components
not mounted on the socket are the tuning
variable, the output mica and the plate rf
choke. (When the last two are soldered to the
plate pin they should be dressed away from the
turret to avoid degenerative feedback.) You
may prefer to juggle the padder and variable
values for junk-box or bandspread considera-
tions but with a 250 mmid variable the VFO

obviously means very little spread on the high
bands, but I read my frequency on the receiver
dial and it takes only a moment to check
calibration before going on the air, The vari-
able I used is a broadcast midget picked for
four wvirtues: double bearings, short shatft,
rigid frame, compactness.

The coil and circuit component values are
products of eclectic empiricism.® As it hap-
pened, the first try was successful. This was
suspicious so a duplicate unit was put together,
with the same results. Operation for the past

* Cut and try

24
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IS0V,
REG.

300 V.

With the exception of filament disc by-pass
all fixed capacitors are silver micas.

six months has been completely satisfactory,
with one possible exception. Drive on all bands
is more than adequate except on ten phone,
where it is about a milliampere short at the
6146 grid. If you find it necessary this could
probably be most easily remedied by peaking
the slugged coil in the DX-60 or by tuning the
plate circuit of the VFO to pick up the second
harmonic. Speaking of harmonics at this point,
let's remind ourselves that working ten with

an eighty meter VFO requires extra attention
to the output frequency.

The original plan, as you may have guessed,
called for mounting this unit inside the DX-60,
but I simply couldn’t find a spot where the
oscillator wouldn’t be subjected to heat and/or
mechanical modulation by transtormer hum;
perhaps someone else will. The chassis shown
in the photo is surplus, cast-aluminum and
small enough to provide a maximum of rigidity
without crowding. An OA2 with its six thou-
sand ohm, ten watt resistor take up some of
the extra space on top—where all good heat
producers belong.

After warm-up, drift was checked at less
than one hundred cycles in an hour. On-the-air
requests to a reliably cynical local ham for
critical appraisal confirmed the performance
as clean and stable. That long axial machine
screw looks out of place in the center of a
VFO coil, but it doesn't mean you can’t use a
turret socket to achieve stability in a simple
and compact package. e WHADE

73 PARTS KIT

We have rounded up a complete set of parts
for home construction of this unit. This consists
of the tube, socket with turret, coil wire, resis-
tor, condensers, and chokes. These catalog out
at close to $8, the 73 Kit price is $6.50. Kit
W7IDF-1, 73 Parts Kits, Peterborough, New
Hampshire.
e e e e

Wee Birdcage

The ultimate in limited space antennas

Terrence Banks K3LNZ
426 Orange St., S.E.
Washington 20, D. C,

How would you like a three-element beam
for 80- or even 160? Sounds like a pipe dream,
of course. But you can have an antenna, for
somewhere between $5.00 and $20.00, de-
pending on the band, that you can put to-
gether yourself, that will occupy no more than
a 17 foot turning radium on 160 and corre-
spondingly less on other bands, and that finally
will give you a marked improvement over a
full size dipole. Just how much improvement
will be explained later, but it’s well worth the
little amount of trouble involved.

The solution is nothing radically new—it is
simply an application of someone else’s good
engineering that went by practically un-noticed
several years ago. I am referring to the G4ZU
“Birdcage” antenna which appeared in one of
the other amateur radio journals in April 1960,
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FEED AT EITHER ACRE
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DIRECTIONALITY

THIS SIDE 18

: THIS SIDE IS
REFLECTOR

DRIVEN ELEMENT

Dy

BASIC ELECTRICAL DETAILS

FIGURE 1
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UNIER

NEW :
COMPACT:

BUILT ESPECIALLY
FOR
SSB AND CW OPERATION

Grounded grid operation, 2000 watts PEP (twice average DC),
160 watt driver PEP required . . . 80, 40, 20, 15, 10 meter

operation . . . 115 or 230 volt operation available . . . Relay

operated with exciter controls . . . Solid state rectifiers . . . LINEAR
Power supply self contained . . . Many other features . . . Size,

145" x 63 x 14" deep . . . Weight, 45 Ibs AMPLIFIER

WRITE FOR MORE INFORMATION

Hunder Manufactiring Company, Inc.

IOWACITY, IOWA

AMATEUR NET:

$575-00

BANDIT

......

....

plus the additional information that one will
work when cut to one-quarter of its original
size, This author therefore claims no credit for
anything more than sitting at the typewriter
and presenting the facts (verified, on the air)
and figures.

The basic principle of the Birdcage is shown
in Fig. 1. A pair of V dipoles have center
points at A and E. One dipole runs from C,
through B, to the centerpoint A, and then on
through B, to C,. The other dipole goes around
the other way through Dy, E, D, and back to
C,. These may look like funny dipoles, but
they are merely bent toward the other dipole
at B; and B, and at D; and D,, and are con-
nected together where the tips meet at C,; and
C,. Assuming A is the feedpoint, if we follow
our way around the circuit, we will find that
we have one full wave before we get back to
A again. This obviously will load up very well
on the frequency for which it is cut. The theory
behind it is that the inner portions of the two
dipoles will radiate in a horizontal plane, and
the portions that are bent up or down to con-
nect to the opposite pieces serve merely as a
voltage feed, so that one dipole can be fed
at its center and then will end-feed the other
one. Addition of a reflector constructed in the
same manner balances it out mechanically, and

APRIL 1963

gives us additional gain over that obtained by
stacking the two dipoles.

When G4ZU’s original article appeared, the
writer took a quick look at the claimed gain
(10 db) and what the size would be when
scaled down to six meters, and went looking
for materials. Results were very good without
even bothering to measure SWR or feedpoint
impedance. We just tuned the reflector for
maximum forward gain and proceeded to work
all the new signals we were hearing. About
this time, we made the acquaintance of Skip
W3CYT who was also intrigued by the original
article. However, he had gone a step further
and experimented around with half and quarter
size models. Comparing notes revealed that
less gain, but otherwise similar results, were
obtained in the miniature models. Although no
actual figures on gain were ever arrived at,
comparison with standard dipoles showed
definite improvements in signal strength, and
an estimated figure of 4 db does not sound out
of line. Fig. 2 shows the physical size of one
element (A to By, or etc.) for the various
bands, both in quarter-wave and full-wave
models. It is obvious from this that a full-wave
40 meter model will work as a quarter-wave
on 160, and likewise for other possible fre-
quency relationships, up to the quarter-wave
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Band Full-Wave Quarter-Wave
2 meters 10-5/16" 2-5/64"

6 meters 29-3/4" 7-3/8"

10 meters 4'.4" 13"

11 meters See Note #1 See Note F1
15 meters 5'~<10'* 17-1/2"

20 meters 8'-8" 22

40 meters 17'-4"" 4'-4"

80 meters 34'-8" 8'-8"

160 meters See Note #2 17'-1*"

Note #1: Details supplied upon request to other
countries. Residents of U, §. need not
bother asking.

Note #2: Anyone this ambitious won’t have any
trouble calculating his own figure.

All lengths given are for one element (8 required),

and also represent the turning radius of the anten-

na. All are given for the low edges of the bands.

3
Fig. 2—Sizes for Various Bands

six meter model which has a radius of less than
7% inches]

The mechanical details are shown in Fig. 3.
Simply obtain two suitable sized hunks of hard
wood. Bore holes for the size of mast you wish
to use, and mount them exactly twice the
length of one element apart (either a quarter
wave for the full-wave model or a sixteenth
wave for the quarter-wave model). Next, bore
holes for whatever diameter of material you
have selected for the elements, which is simply
whatever you have around or can purchase
cheaply, such as half-inch inside diameter thin-
wall conduit. The elements should come close
to, but not touch, the center support, and
should be fastened in with machine screws in
such a way that adjacent elements can be con-
nected electrically by jumpers. See Fig. 4 for
details. In most quarter-wave models, no extra

PRING COAX THROUGH
TOP OF MAST [F BALUN
DESIRED. (DO NOT
GROUND HERE)

OPTIONAL BRACES TO ENDS
£\ 4— oF ELEMENTS-USE NYLON ETC.

e

REFLECTOR ELEMENTS

CONNECTED BY JUM FEH\

WOOD BLOCKS TO SUP- :
PORT ELEMENTS. — I

ALUMINUM OR THIN CONDUIT
ELEMENTS. LENGTH AS IN
FIGURE 2.

DISTANCE BETWEEN
WOoOD SUPPORT
BLOCEKS AND LENGTH
OF WIRES 15 DOUBLE
LENGTH OF ELEMENTS.

WIRES CONNECT
TIPS OF ELEMENTS, —%

h"'\...,\* JUMPER ACROSS

SHORTED REFLECTOR BOTTOM ELEMENTS.

TUNING STUB-ABOUT 5%

OF ENTIRE REFLECTOR

LENGTH-TUNE FOR BEST
FORWARD GAIN.”

MAST-ANY CONVENIENT
STLE.

!

CONSTRUCTION DETAILS

FIGURE 3
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support is needed for the elements, nor will
any be needed on the higher band full-wave
models. However, if you think the elements
will have a tendency to droop, simply run the
mast a bit higher than the top wood block and
run nylon, glassline, or what have you down to
the ends of the top elements for support. Final-
ly, connect vertical wires between the tips of
the top set of elements and those directly be-
low. These wires may be any size convenient
or mechanically desirable, as they carry no cur-
rent. Likewise, there is no appreciable rf volt-
age present at the wooden mounting blocks, so
no special pains are required to use low-loss
material at these points. Finally, element thick-

ness, while theoretically tending to control

bandwidth, is so much greater than any wire
that might be used in a standard dipole that

mechanical size alone should be the deciding
factor.

MACHINE SCREW AND HEX
NUTS TO HOLD ELEMENT
AND MAKE CONNECTIONS.

il SO 8
-k O ok > o
] i = Tt
o b : !
[ —-I
DIMENSIONS ARE TYPICAL FOR
EDGE VIEW MOST MODELS-SMALLEST OR
LARGEST WOULD USE DIFFERENT
BIZES,
ﬂ FEED LINE OR STUB

L—:j\a Ed_/::? ELEMENT

TOP VIEEW

FIGURE 4

To feed the thing, connect a jumper between
the two driven element sections at the bottom
block, and tap the feedline out from the inner
ends of the top elements to obtain the desired
impedance (50 ohms will be close in, and
higher impedances further out, just as in a
“T” match). Now adjust for best SWR by
shortening or lengthening the vertical wires
slightly. At this point, it would be best to
mention that a balanced feed is required. This
can be obtained through the customary half-
wave loop of coax if 200 or 300 ohm feed is
desired. It can also be obtained by using the
mast as part of a 1:1 ratio “balun.” Run the
coax into the mast, grounding the braid as

you do, at a point exactly one-quarter wave be-

low the top of the mast. This will be the same

73 MAGAZINE



"BILATERAL"

Transistorized Circuitry

REY FEATURE IN THE BIG SB-33 VALUE

Bilateral! Space-age word, key to one of the biggest
SSB transceiver values ever! Exclusive SSB Bilateral
amplifiers and mixers (pats. appd. for) operate in two
directions—avoid needlessly-idle stages in either trans-
mit or receive. This eliminates a boxful of components
—simplifies wiring—reduces equipment size—provides
savings in cost that reflect in a lower selling price. There
is no compromise! The compact SB-33 package includes
everything essential for the brightest state-of-the-art
SSB performance—{features a Collins mechanical filter
that is used in both transmit and receive! And add—as
further cost-reducing innovations, new SBE overtone
techniques for a unit using only three quartz crystals!
Advanced solid-state techniques are skillfully applied
throughout SB-33 to take full advantage of lower power
consumption and superior heat rise properties of tran-
sistors and diodes. Equipment is more effective—smaller
in size. Stability is inherent, VFO drift extremely low.
Both VFO and I-F are gang-tuned on the nose. No

critical bandpass circuits.

4-Bands: 80-40-20-15 meters. Tube and semiconductor complement :
- it I I. )
Power input: 135 watts P.E.P. maxi- ?—EL[J%];}g?ﬂr?r!:ggf:atﬁ;isnti?s.

mum (speech waveform). 13 diodes, 1 zener diode.

$8-33 Special inverter,

Receiver Hrnuitivi'ty: Belt?r thaq 1uV 12V DC/115V AC ... ... . 59.50
for 10 db signal/noise ratio. Powersupply : Builtin115VACsupply. S s
Sideband selection: Upper or lower R e e e, e S T VOX/Compressor ....... 39.50
sideband selectable by panel Loudspeaker: Built-in, $8-33 100 Kc
switch without change in fre- crystal calibrator ....... 27.50
quency. Size: 514L7H, 11%”W, 1014 "D. 15 Ibs. $B8-33 Mobile mounting
base, locking type ...... 12.50

$B-33 Carrying case, luggage type
w/accessory compartment 29.50

$B-33 accessory adaptor for
rear of transceiver ...... 1.95

SBE Sideband Engineers Inc. Rancho Santa Fe, Calif.

e . e

Fluﬁt Gonsett, W6VR, Pres.



distance as between the wooden support blocks
for a full-wave model, or four times this dis-
tance in a quarter-wave model. Do not ground
the coax anywhere above this point. Separate
the braid and the inner conductor where they
come out the top, and you will have a bal-
anced feed at the same impedance as the
transmission line.

Now connect a jumper between the two top
elements of the reflector, and insert a stub of
twin-lead the same length as an element be-
tween the two bottom reflector elements. This
gives us one-sixteenth, or about 6%, of the
total reflector length, which we know is too
much as 5% is the theoretical figure for how
much longer than the driven element it should
be. Prune this stub, keeping the far ends
shorted, until maximum forward gain is
achieved. You can now go back over the two
adjustments (driven element and reflector
stub) as many times as it takes to make you
happy with the SWR and FB ratio if you
are of a mind to squeeze out the last milliwatt
of power, although the average guy will proba-
bly be contented to let things as they are after
the first basic adjustments, and won’t lose an
awful lot by doing so, either.

Several things that should be borne in mind
when using this arrangement are that two-
band operation is quite practical, as long as
there is a 4:1 frequency ratio—that is, operating

quarter-wave on 80 and full-wave on 20, or
etc. Also the elements can be cross-connected
(both halves in series) to make a half-wave
(or is it really full-wave?) bi-directional model
on the “in-between” band (40 in the last ex-
ample) although the gain is no better than
with quarter-wave operation due to neither side
being larger than the other, and neither serving
as a reflector. Finally, either the feedpoint
or the reflector tuning stub can just as well be
either top or bottom, whichever suits your
convenience. If you use open line, bottom feed
would obviously be more convenient than com-
ing up through the mast as with coax.

As stated before, several of these antennas
were built and tried out on six meters. Results
were, as close as can be “guesstimated” with
nothing but S-meter readings and comparison
with dipoles, close to G4ZU’s claim for the
full-wave model, and a conservatively esti-
mated 4 db gain for the quarter-wave mini-
atures. Results on receiving tend to back up
these figures rather closely.

Lastly, do not expect either (1) a sharp
directional pattern, or (2) a large front-to-
back ratio. After all, one driven element and
one reflector wouldn't give you these in beam
configuration either. The side nulls are deep.
however, and overall performance is well worth
the small effort and expense required to con-
struct one. . « + K3LNZ

Protect Your Investment

NY amateur who desires to pursue his

avocation and at the same time is inter-
ested in keeping his kids in shoes and a few
cold ones in the box must necessarily be con-
cerned with the trade-in or resale value of his
gear. This applies equally to commercial and
converted surplus equipment. In order to avoid
an expensive turnover of the station with each
real or claimed state of the art advance, many
amateurs find it desirable to modify their
commercial equipment to gain the advantages
of new techniques. Of course, extensive modi-

fications are the rule in most surplus conver-
sions.

How do you modify and still not lower the
value of your equipment? The Golden Rule
applies in this area and results in a very
tangible increase of cash in pocket. The poten-
tial buyer of your equipment probably desires
what you yourself would want. This boils
down to new appearance and performance

30

Roy Pafenberg W4WKM

along with detailed instructions and service
information. This is a tall order but it can be
filled.

A few simple precautions, religiously fol-
lowed, will insure top market value of modified
commercial and converted surplus equipment:

1. Make the minimum modification required
to gain the desired performance objective. Plan
the modification so that the equipment may
be restored to the original condition if things
don’t pan out. It is sometimes difficult to
accomplish the desired modification without
punching additional holes in the panel of the
equipment. In this connection, new components
can be of great value. See “Versatile Control
Techniques™ in the Aug. 61 issue.

2. First impressions are important and ap-
pearance, internal and external, should be up
to par. The quality of workmanship in the
modification or conversion should at least meet
the same standards to which the equipment

73 MAGAZINE



was designed and manufactured.

3. Maintain complete data on all your
equipment.

Of these points, the last is possibly the most
important and by far the easiest to goof. While
a scrawled sketch on the back of an old bill
may satisty your requirements at the time the
work is done, this is rarely true of the pro-
spective buyer of the modified equipment. He
wants, and deserves to get, the most complete
data you can give him.

Manila file folders are a good binder for
individual equipment information. This
especially true of surplus equipment where the
manual, if available, may not cover the actual
application. File such information as you can
get in the folder. If the conversion is described
in a magazine article, clip and file. Schematic
diagrams, in particular should be neat and
legible, showing all details of the conversion or
modification.

Entering changes on schematic diagrams of
complex equipment is, in itself, a problem.
Stencil correction tape, as pointed out in the

blurb in the Aug. 61 issue, can be used to |

block out sections of the original schematic
and corrections and changes entered directly

on the tape. It is often detsirable to make |

copies of diagrams, either from borrowed pub-
lications or to pass on. Commercial photostats
are ideal but can be quite expensive. In these
modern times, many offices are equipped
with photographic transfer type duplicating
machines. Probably the most popular of these
is the Kodak Verifax. Drawings may be dupli-
cated on these machines and the results are
quite professional. Maximum size is 8%” x 14"
and the cost of materials, per copy, is pennies.

After you complete the equipment file on
your modification or conversion, you may feel
it is of sufficient value to pass on to other
amateurs. If so, you have already completed
the hardest part of preparing an article on
your project. Duplicate your material, tie it
together with some prose and send it to 73
Magazine. You may have a winner.

All in all, time spent on keeping the equip-
ment library current pays oft in personal
satisfaction and means dollars in your pocket
when you dispose of the gear.

W4WKM |

DOW-KEY’S

DPDT r.f.

SWITCH

DK2-60 with UHF Connectors, each

DOW-KEY Cﬂ-, Thle* River Fﬂllsjr

Manufactured and Guaranteed Dy
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1S |

dll:l' r\lﬂﬂif‘ﬂl’

THREE IMPORTANT :E,\@Bu
REASONS WHY g
YOU NEED THE |

NEW 1963 (e 8
SPRING |
 CALLBOOK

| Foreign Listings
| e |f your present CALLBOQK (All outside U.S.)
is only a year old, over 20% $3.00 U.S. Listings
of the listings have been (Al K and W calls)
changed or added! $9.00

o Over 13,000 new amateurs added since
the Winter, 1962 issue—another major
license increase!

e Completely revised essential data—Ilatest
international prefixes, Q signals, postal
info., airline distances, time chart, etc.

Now on sale at your amateur equipment dealer; if not conven-

iently located you may order by mail (please add 25c for mail-
ing) from:

RADIO AMATEUR CALLBOOK

Dept. B, 4844 Fullerton Ave., Chicago 39, IlI.
! Write for illustrated brochure on exclusive
. P.S.WORLD ALTAS . DX GUIDE.. SPECIAL FULL COLOR MAPS.

SYNC GENERATOR

$99.50

and up

Basic

Parts
Kit

[ v, Detaile—FREE: List- %771
DENSON ELECTRONICS CORP.

Rockyville, Connecticut

METER BARGAIN

6 meter, 150 mw., 4 channel, transistorized transmitter
with AM modulator. Complete with transistors and
50.5 me. crystal. Requires only 12 volts at approx. 35
ma. Ideal for walkie-talkie or get 10 to 15 mile range
with a beam.

Only $14.95 ppd. while they last.

VANGUARD ELECTRONIC LABS  Dept.
190-48—99th Ave. Hollis 23,

DK2-60

H-4
N. Y.

For Switching 2 Coaxial
Lines Simultanecously!

Freq. 0 to 500 mc; Power Rating to 1 kw;

VSWR, less than 1.15 to 1 from 0 to 500mc;
Standard coil voltage and other r.f.
Connectors available.

19
Minn.

31
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Our little survey back in February indicated
that over 20,000 of our readers are planning
on going sideband mobile this year. This is not
illogical for a great many of us have been wait-
ing rather patiently for the manufacturers to
bring out reasonably priced units so we could
operate sideband from our cars. The way the
tellows with the KWM’s have been working out
has been an eye opener. I know that I've talked
with Antarctica while driving through the
streets of New York City.

Transceivers seem to be finding a place in
the hamshack too. A great many hams don't
feel it is necessary to buy both a receiver and
a transmitter when a transceiver does the whole
job and takes up a lot less space . . . and ends
up costing a lot less.

Even the relatively high price tags of some
of the transceivers won't be much of a deterrent
for many amateurs are now buying on those old
easy terms, which means that a $600 package
will probably only cost you about $12.50 per
month for three years, plus carrying charges,

32
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and you end up with something worth $200 to
$400 when you go to trade it in. The fellow
who drives to work can figure that his rig is
costing him 50c¢ a day. If he has to drive any
distance this is well worth it not only for the
relief of boredom, but for the friends that he
will make through these twice-daily contacts on
the bands.

I've tried to give you all of the factors for
general comparison on the big chart. There are
many other features of each unit that you will
want to investigate too, which will send you
not only to the paragraph under each photo
which has been prepared by the manufacturer,
but also on a perusal of their advertising claims.

The field is obviously quite competitive and
vou'll find that the manufacturers all give ex-
cellent value for the investment you make.
None of them are overcharging for what you
get. Some are able to give a bit more through
sophistication of design. Several units keep
their cost down by eliminating functions that
are not absolutely necessary for sideband mo-

73 MAGAZINE



bile operation, though they usually offer either
kits of parts to add these omitted functions or
else instructions for modifications.

In making your choice of a transceiver you
probably will not really look for much in the
way of CW or AM capabilities if you are plan-
ning on using the rig solely in the car. You
may well be able to do without the ten and
fifteen meter bands for the next few years while
old Sol recovers from his spot-blight. Ops
planning on shack use of the transceiver may
well consider ten and fifteen of importance,
as well as complete coverage of the CW bands,
ete.

MARS members should remember that al-
most all transceivers can be moved out of the
bands a bit by the changing of a heterodyne
crystal, with the only loss being in calibration.

Look ’em over. Decide whether you want
one of these inexpensive Heath one-band jobs
to keep you in touch with the gang as you
drive around, or perhaps a super delux all-band

transistorized Hallicrafters FMP-200.
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Collins KWM-2 10-59 $1150 (2) 6146 175 3.4-4.0
Davco DT20/DR30 6-63 535+ (1)6146 70 3.55-4.05
Drake TR-3 4-63 495 (3) 12]JB6 300 3.5-4.1
Elmac ATR-4 5-63 750+ (2) 6146 180 3.5-4.0
Hallicrafters SR-150 11-62 650 (2) 12DQ6B 150 3.5-4.0
Hallicrafters FPM-200 8-62 1995 (2) 6146 150 3.5-4.0
Heath HW-12 6-63 1204 (2) 6GES 200 3.84.0°5
National NCX-3 3-63 368 (2) 6GJS 200 3.475-4.02
SBE SB-33 3-63 389.50 (2) PL500 135 3.8-4.0
Sonar Four Bander 7 563 495 (2) 6GJ5
Swan SW-240 2-63 320 (1) 6DQ5
Tranceivers S3B 4-63 299 (1) 6DQ5 240 3.78-4.02
WRL Galaxy 300 3-63 300 (2) 6HF5 300 3.8-4.0

! Can tune other 200 kc segments with crystal change.

Transceirver Com

=
w
ol
= = = = Z
= o o o
=5 [ 4 — — g
7.0-7.4 14.0-14.4 21.0-21.6 28.5-28.7 * 14.8-15.0
7.0-7.5 14.0-14.55 21.0-21.55 28.0-29.55 5.5-10.0
7.0-7.6 13.9-145 21.0-21.6 28.0-29.7 50.0-51.5
71.0-7.5 14.0-14.5 21.0-21.5 28.0-30.0 ®
7.0-7.35 14.0-14.35 21.0-21.45 28.0-29.7
6.8-7.3 14.0-14.5 21.0-21.5 27.7-29.7 9.7-10.2
1.2-7.35 14.2-14.35
6.980-7.315 13.875-14.42
7.15-7.35 14.2-14.4 21.25-21.45

360 3.795-4.005 7.095-7.305 14.195-14.405 21.295-21.505
240 3.780-4.020 7.050-7.320 14.130-14.370

7.05-7.32 14.13-14.37
7.050-7.350 14.2-14.4

* Choice of 28.0-28.5 or 29.0-29.5 and 28.5-29.0 or 29.5-30.0 mc.

% Power supply for xmtr still not firm. Receiver power supply includes speaker, Q-multiplier and ac supply.

* Rig provides normally used sidebands for each band. Extra crystal available for opposite sidebands as an accessory.
& Heath HW-12 covers 80M only. HW-22 covers 40M; HW-32 is for 20M.

I've tried to include just about all of the
specifications which will be of general interest
in comparing the various makes of transceivers.
All of these figures are the best that I could
round up. There may be some variation, par-
ticularly in units which have not yet been re-
leased . . . and the prices obviously are sub-
ject to minor fluctuations as indicated by plus-
minus Signs.

You'll find the first release of information on
some units soon to be unveiled on the chart
and in the following pages. With the excep-
tion of the Sonar units and the Transceivers,
Inc. units from whom we were unable to get
sufficient information by presstime, 1 believe
that we have covered the sideband transceiver
field rather thoroughly.

Keep in mind that the writeups under the
photographs were prepared by the manufactur-

ers with the idea of supplimenting the info in
this chart.

34

With the exception of the SBE unit which
has the loudspeaker built in, all transceivers
require either an external speaker which is
normally built in the ac supply or else they
depend upon your using the regular car radio
speaker.

The exact frequency coverage is given here
in detail for those fellows who might be in-
fluenced by the ability of a unit to cover
MARS channels, or other frequencies adjacent
to our ham bands.

Almost all transceivers have provisions for
turning a linear on and off when the unit is
used in the shack.

Three of the units are largely transistorized,
the Hallicrafters FPM-200, the SBE SB-33 and
the Davco combo. Tubes are used only in the
higher power rf stages. Since transistors are
more efficient than tubes these units are nat-
urally a bit more efficient than tube units,
though they may not make any difference to
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varison Chart

I.F."s (mc) Size

w . = r SE - w
B 3 2 D e = o S 5 s ;e
3 3 3 £ 8, 8 3% §E855 fx iz _82
. B e 5 85 = 8§ = g5 ¥ o8 of B3
7] - ~ - = [ = > - 0 7] n & m oo = < & aw - =
both 2.8-3.1 455 73/4 143/4 131/4 18 inc inc yes 455 kc mech no 1 $120 $115 $198 $1583
both 1.95-2.5 455 7 8 53/4 11 inc inc yes 455 kc mech yes 10 inc 368 76 571 4
both 9.0 53/8 103/4 141/4 12 inc inc  yes 2-9 mc xtal —-1kc 10° inc 80 130 705
both 51/2 153'4 95/8 19 inc inc yes 2.7 mc xtal +1kc 5 —° —8 — 950+
both 6.0-6.5 165 61/2 15 13 17 inc inc yes 1650 kc xtal i.?lu:: 5 40 99.50 109.50 859
both 2.1 B 16 11 26 inc inc yes 2.1 mc xtal yes 1 inc inc inc 1995
S 2.3 7 13 11 12 inc $8.95 yes 2.3 mc xtal no 2 inc HP-23 ¢ HP-13 ¢ 76
Sii 5.2 52 B 135'8 115/8 20 inc acc® yes 5.2 mc xtal no 5 inc 110 120 599
both 2.282 455 51/2 113/4 101/4 13 $29.50 $27.50 no 455 kc mech no 10 12.50 inc 59.50 449
both 2.959-3.155 .455 53/4 113’4 113/4 11 inc inc yes 455 kc mech ne 5 8 134 154 763
SX+ 5175 51/2 13 11 12 no no no 5.175 mc xtal no 5 inc 95 115 530
SX4 5175 51/2131/4 11 10 $39 yes 5.175 mc xtal no 5 inc 99.50 99.50 200
both 9.1 7 15 135/8 $£19.95 no yes 9.1 mc ph no 10 15 80 120 515

% No price yet set.

7 Sonar also is producing a set of monobander transceivers which cover any 200 kc segment of the 80-10 meter bands. These
units are very similar to the Four Bander except for frequency coverage and a lower price of $395.

% Bilateral operation, in the sense intended here, has to do with being able to tune the receiver separately from the transmit-
ter. CW ops and SSB DXers sometimes find this of advantage.

¥ Plus one kc calibration on tuning knob.

In this day of multi-band transceivers it
might be a good idea to put a little sign up
in the back window of the car telling what

vour car's electrical system.
As an old-time mobileer I have been waiting
for these transceivers just as much as you

have. I used to enjoy keeping in touch with
the gang around New York on 20 meters back
when the sun spots were in their last low. As
DX improved I found mobiling more and more
frustrating with AM and I decided to wait
until low cost sideband was here. Now it’s here
and I'll be mounting one of the rigs in my
little Porsche and you’ll be hearing me putting
around up here in the wilds of New Hamp-
shire Porsche-Mobile.

There really is nothing like having a rig in
the car to make trips more enjoyable. Even
with a car that is as much fun to drive as mine
I find myself shying away from avoidable one
to two hour trips unless I am able to use the
time to make a few contacts, in which case
the trip is over before I know what’s happened.

APRIL 1963

band you are on so the ham that passes you
or is behind you can give you a call. It is a
lot of fun to drive along talking to another fel-
low that you've just happened to meet. I drove
all the way from New York up to Northamp-
ton, Mass. one time talking away happily with
a chap I chanced to be following. We stayed
about a mile apart to keep from blocking each
other.

Your mobile rig is a key to any town you
visit too. I have frequently been able to work
up spur of the moment midget hamfests by
breaking in on a local group as I drove into
town. Mobile operation is one of the facets
of our wonderful hobby that gives rich re-

wards, so get yourself rigged up and gas up.
. . . W2NSD/1
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Collins

Radio

Company

Cedar Rapids, lowa

36

$1150

The KWM-2 provides high frequency sta-
bility on fourteen 200 ke bands from 3.4 to 30
mec. With 175 watts PEP on SSB, or 160 watts
on CW, the KWM-2 provides ample power for
excellent communication. Filter type SSB gen-
eration, permeability-tuned oscillator, crystal-
controlled double conversion, VOX and anti-
trip circuits, and ALC and RF inverse feedback
are distinguishing features of the KWM-2. The
Collins Mechanical Filter, RF amplifier, all
tuned circuits, and several tubes performing
the dual role of transmitting and receiving.
CW break-in and monitoring sidetone circuits
are built in, and all four plugs on the mobile
mount connect the KWM-2 automatically.

See the KWM-2 on display at your Collins
Distributor.
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Two thousand designers—that would be quite
a staft for any company. But that’'s how many
hams we talked with before deciding what our
new line of equipment should offer. They said
they wanted transceiver convenience, but sepa-
rate VFO’s for chasing DX; we gave them
both. They needed all the bands, not only for
ragchewing on the high bands but because the
sunspots wont be uncooperative forever; we
put in full coverage of 80 through 10, even
the foreign segments, and then some. Is 6-meter
coverage too much to expect? We don’t think
so. Think what that means! They asked for
AM & CW, along with the high-performance
SSB, so we provided three positions of receiv-
er selectivity, including a Collins mechanical
filter and a CW crystal filter, and worked out
good keying characteristics on the transmitter.
Of course they insisted upon good stability; we
had to work a long time to provide it at the
temperature extremes they encounter. Almost
everybody would add a crystal calibrator, so
we did it for them and even provided WWV
coverage. They asked for a transmitter power
level which wouldnt require overhauling of
the electrical system of the family bus, vet they
wanted enough for a really emphatic signal
mobiling and enough to drive a linear back
home. Oh, they asked for lots of things; we

APRIL 1963

113 Norwood Ave., Asheville, N. C

put in independent broadcast coverage, a built-
in VOX, selectable AGC time constants, extra
band positions for MARS, etc., a crystal con-
trolled carrier generator and BFO for USB
and LSB, a tuning ration that gives 10 k¢ to
a turn, and everything else that you expect.
Then we made plug-in subassemblies of all this,
held them together with a really rugged (and
heavy) chassis, and wrapped it all in fiber-
glass cabinets that don't shrink from field-day
duty.

We had to borrow freely of the components
and techniques of the computer-and-missile
crowd in order to do all of this, and we don't
quite know how to characterize the results. In
pure performance and versatility, the DAVCO
DR-30 and DT-20 must be ranked with the
best fixed-station rigs, but the small size and
ease of operation make them quite logical
mobile or portable rig choices. And what an
outfit for DX-peditions (besides the perform-
ance, hand luggage goes through customs a
lot easier!)

Our 2000 friends gave us quite an assign
ment, and it took us darned near three years
to fill it. We sincerely hope that the results are
a significant contribution to the application of
space-age technology to the amateur field.
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R. L. Drake Company

The Drake TR-3 has been engineered for
optimum performance on upper or lower side-
band with AM and CW included for the ham
who likes variation or who desires to contact
stations limited to these modes. It was deemed
necessary to have complete coverage of all
amateur bands 10 thru 80 meters using seven
600 ke ranges. A HIGH STABILITY PERME-
ABILITY TUNED VFO tunes the same range
on all bands. DIAL CALIBRATION: 10 kc
division on main tuning dial with interpolation
to 1 ke on tuning knob skirt. TRANSMITTER
SPEC: SSB: 300 watts P.E.P. input, VOX or
PTT. Two special 9 mec crystal filters provide
sideband selection, without the necessity of
shifting any oscillators. The 9 mc filters are
asymmetrical, that is steeper on the carrier side
making possible unwanted sideband suppres-
sion of more than 40 db and carrier suppres-
sion of 50 db. Overall audio frequency response
400 to 2500 cycles at 6 db down. Distortion
products 30 db down at maximum output.
CW: Power input 260 watts. Carrier is shifted
approx. 1000 cycles into one sideband and
mixer is keyed. AM: Controlled carrier AM
screen modulator is built-in. 260 watts P.E.P.
input. Low carrier power increases 6 times to
o0 watts output at maximum modulation. This
system is compatible with SSB linear. Manual
transmit/receive switching for both CW and
AM. OUTPUT IMPEDANCE: Nominal 50
ohms, adjustable with pi-network. SEPARATE
METERS for receiver S-meter and transmitter

Miamisburg, Ohio

(See page 12)

plate ammeter. RECEIVER SPEC: SEN-
SITIVITY less than % microvolt for 10 db S/N
[.LF. SELECTIVITY 2.1 ke at 6 db, 7.5 ke at
60 db. SEPARATE RF AND AF GAIN CON-
TROLS. FULL AGC on received modes—audio
output varies less than 3 db for 60 db change in
signal level. Any amount of ACC from zero to
full can be had by adjustment of RF gain con-
trol. Time proven Drake AGC system provides
fast attack and slow release with noise pulse
suppression, no pumping or popping evident.
PRODUCT DETECTOR RECEPTION OF
AM requires zero beating signal. Advantages
over diode detectors include no selective fad-
ing, choice of either sideband, and better audio
frequency response at 2.1 ke selectivity, result-
ing in more QRM free QSO’s. The accessory
RV-3 Remote Receiving VFO permits reception
of DX and other stations operating from a few
cycles to several hundred ke off your transmit-
ting frequency. POWER SUPPLY REQUIRE-
MENTS: Due to the 300 watt P.E.P. input
rating the TR-3 will require a power supply
capable of low voltage at high current with
very good dynamic regulation. Voltage and
current requirements: (1) 650 volts at 300 ma
average and 500 ma maximum with 10% regu-
lation from 100 ma to 500 ma and maximum
ripple of less than 1%. (2) 250 volts at 175 ma.
with 10% regulation from 150 ma to 180 ma.
Maximum ripple must be less than 1%. (3) —45
to —65 VDC adjustable filtered bias into 33K
ohm load. (4) 12.6 volt AC or DC at 5.5 amps.
Write for descriptive brochure.



The MULTI-ELMAC Model ATR-4 Trans-
ceiver provides complete coverage of the S8OM
through 10M Amateur bands. Upper and lower
sideband operation with excellent carrier and
sideband suppression marks the basic design,
but AM (USB with carrier) and CW with
adjustable sidetone completes the requirements
of the most versatile amateur. The features, to
mention a few, include VOX, manual keying,
break-in CW, 100ke calibrator, and adjustable
VFO dial drag. A unique PTO with a tuning
ratio of 20ke/turn is nearly linear and is
mechanically superior in design. An overload
indicator that measures final amplifier grid
current provides a positive visual indication of
flat-topping and simplifies adjustment of the
mic gain for optimum clean output. The indi-
cator aids the tune-up procedure and shows
the 100% modulation level for AM operation.

The sideband generator has good long term
carrier suppression requiring no field adjust-
ment. Sideband rejection and additional carrier
suppression is obtained with a 5.420mc crystal
filter containing six crystals. The audio char-
acteristics are shaped to provide a high intelli-
gence power level and a crisp sound on-the-air.
The final amplifier contains a pair of 6146's in
parallel operating into PI network with ad-
justable antenna loading.

The receiver utilizes a product detector and
optimum AVC characteristics for SSB oper-
ation. Receiver shift control provides a plus
and minus 1 ke tuning of the received fre-
quency independent of the transmit frequency.
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ATR-4

Flmac

21470 Coolidge Hwy.
Oak Park 37, Mich

$750:
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Hallicrafters

Chicago 24, lllinois

40

$1995

3
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mitter-Receiver/Transceiver is a complete,
compact, self-contained radio station of ad-
vanced design. The versatility of the Model
FPM-200 permits it to be operated as a fixed,
portable, or mobile equipment. The unit is
of the hybrid type using a combination of 41
transistors, three vacuum tubes, and two gas
tubes. The power supply, the receiver circuits,
and the low-level transmitter stages are com-
pletely transistorized. The high power stages of
the transmitter use three vacuum tubes to de-
velop the required power for transmitting and
two gas tubes to regulate the screen voltage for
the final amplifier stage. The Model FPM-200
equipment provides for amplitude modulated
(AM), continuous wave (CW), and single-
sideband (SSB) transmission and reception
on the 80, 40, 20. 15, and 10 meter bands.
An additional range is provided in the re-
ceiver for the reception of station WWYV on
10 MC. Each tuning range is 500 KC, readable
directly in kilocycles.

Two tunable oscillators (VFO’s) are pro-
vided with selection to permit the equipment
to operate as an independent transmitter and
receiver on different frequencies within a given
band, or to operate as a transceiver on one
frequency—both functions being controlled by
one oscillator.

A built-in, 100-KC crystal oscillator permits

a front-panel adjustment for calibration of the
VFO kilocycle dials.
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The Hallicrafters Model SR-150 Transceiver
is a precision-built, compact, high-performance
radio equipment of advanced design. This
transceiver utilizes 19 tubes and a dual con-
version IF to provide for the transmission and
reception of single-sideband (SSB) and con-
tinuous wave (CW) signals on the 80, 40, 20,
15, and 10 meter bands.

The versatility of SR-150 equipment permits
it to be operated as a fixed station or as a
mobile equipment. A 117-volt, 50/60-cycle,
AC power supply, complete with speaker
(Model PS-150-120), is available for fixed-sta-
tion use; a 12-volt DC power supply, Model
PS-150-12, and a mobile mounting rack (Model
MR-150) are available when the transceiver
is to be used in a mobile configuration.

An advanced feature of the SR-150 equip-
ment is the Receiver Incremental Tuning
(RIT) control. This control enables the oper-
ator to unlock the receiver frequency and
tune the receiver approximately two KC either
side of the transmitter frequency. Flipping the
RIT switch OFF automatically returns the
equipment to the transceiver condition.
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Hallicratters

Chicago 24, lllinois

(See cover two)

$650
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Company

Benton Harbor, Mich.

$120 -
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Here in a single, neatly styled unit are pro-
vided complete transmitting and receiving
facilities suitable for either “mobile” or “fixed”
station operation. The only other accessories
required for immediate “on-the-air” operation
are the Heathkit HP-13 DC or HP-23 AC
power supply, a PTT microphone such as the
Heathkit GH-12 ($6.95) and an antenna.

Features include a deluxe fourteen tube
heterodyne circuit, 200-watts peak envelope
power input to the final amplifier, a highly
stable low frequency VFO, crystal-lattice filter
for SSB generation, automatic level control
tor greater talk power, built-in PTT and VOX
circuits and provision for operation with a
linear amplifier. Provision is also made for a
plug-in 100 ke crystal calibrator for accurate
band-edge marking at 100 ke points, Kit HRA-
10-1, $8.95.

Assembly of the HW-12 is easy with over
90% of the components mounted on a heavy-
duty circuit board. A pre-cut, cabled wiring
harness and easy-to-follow instructions further
simplify assembly. The rugged one-piece steel
chassis is welded and braced for rigidity and
stability. Gimbal mounting bracket included.
Average construction time is 15 hours.
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Company

Melrose, Mass.

$369

National's NCX-3 transceiver is a rugged,
handsomely styled unit designed for high per-
formance fixed station use as well as for port-
able or mobile operation. In order to meet this
requirement of dual application, the NCX-3
covers both phone and CW portions of the 80,
40, and 20 meter amateur bands (one of the

(See cover four)
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few transceivers which do so), and incorpo-
rates built-in VOX and break-in grid block key-
ing. VOX sensitivity, delay, and anti-VOX are
adjustable, as well as CW break-in release time.
The NCX-3 has an automatically switched S-
meter/PA cathode current meter, and is the
only SSB transceiver on the market with sepa-
rate AM detection for full AM compatibility.
The variable Pi-network final amplifier uses
two 6GJ5 pentodes for a conservative 200 watt
PEP input with only 700 volts B+, and the 40
watts of plate dissipation available is almost
twice as high as in some other transceivers with
similar PEP ratings.

Operation is on lower sideband on 80 and 40
meters, upper sideband on 20—a different car-
rier oscillator crystal may be installed should
operation on the infrequently used “opposite”
sidebanks be contemplated. Fast attack, slow
decay, RF-derived AGC is provided for
“thumpless” gain control on SSB and CW,
which together with product detection and a
45:1 splitgear/planetary drive allow effortless
tuning of signals. SPDT relay terminals are in-
corporated for control of an external linear am-
plifier, and a gimballed, positive-lock mobile
mount is provided with the NCX-3 at no extra
charge. The NCX-3 uses 18 tubes and six
diodes, and measures only 6 1/16” H x 13%"
W x 11%” D. Matching NAXA AC supply/-
speaker console for fixed station operation and
NCXD DC supply for mobile provide all neces-
sary operating voltages. The NCX-3 and its
accessory power supplies are being delivered
now, and are warranted by National's one-

year guarantee.
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Sideband

Engineers
Inc

Rancho Santa Fe

California

(See page 29)
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$389.50

The SB-33 Single Sideband Transceiver, pro-
duced by Sideband Engineers Inc., Rancho
Santa Fe, California, provides selectable single
sideband operation on the 75—, 40—, 20—, and
15—meter amateur phone bands. A 2.1 ke
Collins mechanical filter used in both transmit
and receive, gives exceptional selectivity. All
circuitry is solid-state, with the exception of
the high level stages (driver and power ampli-
fier). Bilateral stages which operate in one
direction on receive, and in the other direction
on transmit, eliminate duplication of circuitry,
and permit selection of upper or lower side-
band without carrier shift. An a-c power supply
and speaker are included in the basic package,
resulting in a complete fixed station installation
in less than one-half cubic foot. Mobile oper-
ation is possible through use of an inexpensive
d-c¢ to a-c inverter which is furnished as an
accessory. A VOX-audio compression unit is
also available as an accessory.

SPECIFICATIONS

Frequencies—3.8 to 4.0 me, 7.15 to 7.35 mc, 14.2 to 14.4
me, 21.25 to 21.45 me.

Receiver Sensitivity—Better than 1 uv for 10 db signal to
noise ratiwo

Tube and Semiconductor—3 tubes, 20 transistors, 14
diodes

Complement Power Consumption—Receive 35 watts, Trans-
mit 165 watts

Dimensions—35% in. high, 1134 in. wide, 1014 in. deep
Weight—15 pounds, approximately
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The SW-240 three band SSB Transceiver

S retains the same basic design, quality and
Wa n craftsmanship which made the single band
Transceivers such an unqualified success. With-
out the overwhelming acceptance of these

E n g l n ee r I n g Transceivers by radio amateurs throughout the

world, the dramatic growth of Swan Engineer-
ing would not have been possible. It is our
sincere intention to continue providing the

Com a n radio amateur and the communications field
p y with equipment of the highest quality and

performance at reasonable cost.
Oceanside, Calit

(See page 6)

$320
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World

Radio

| abs

Council Blufts, lowa

(See cover three)
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$300

As active hams, we here at World Radio feel
that the major advantages of the Galaxy 300
over other available rigs are:

1) The conservative 300 watt power level,
PEP . . . by using a pair of the new G.E.
Compactron 6HF5’s, a tube similar to the
6DQ5, but with increased plate and screen
dissipation, smaller and with better high fre-
quency performance,

2) You have a choice of sidebands with no
carrier shift since the VFO is shifted an amount
equal to the difference in crystal frequencies.
This means you don't have to retune when you
shitt sidebands.

3) Automatic Load Control keeps the aver-
age talk power up.

4) Outstanding receiver performance. This
is a combination of the super-smooth dial, a
combination of planetary and spring loaded
anti-backlash gearing gives a two-speed dial
with a choice of 72:1 or 12:1 for slow and fast
tuning. There is no dial cord to slip or wear
and no detectable backlash. Adjustable hairline
for minor calibration shifts. The 9.1 me crystal
filter results in 2.7 ke selectivity at the 6 db
points and 6.5 ke at 50 db! S-meter is cali-
brated in S units and db over S-9. Audio de-
rived AVC is remarkably smooth. 2% watts of
audio output, plenty even for the noisiest cars.

5) Stability. The VFO is completely boxed
in 16 gauge steel.

6) There are dozens more features to the
Galaxy 300, but the best one of all is the price
which is possible only because we sell “Direct
to the Ham,” thus passing along the middle-
man savings.
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MONEY SAVING! SPACE SAVING! QSO

Features the sensational Eimac

3-400Z high-mu Triode. No
Grid or Screen Bias Needed.
Low Distortion!

There’s something about the MARK II Linear
Amplifier that reminds you of the good old days!

Perhaps it is the husky, conservatively rated
components—that loaf along without strain. It may
be the straightforward layout that makes all com-
ponents easy to reach. Or, 1t could be that Total
Look of sturdy reliability. Or—the low, low price!

Rest assured, though . .. with all its old fashioned
appeal, the MARK II is as modern and advanced

SAVING!

Just $279.00
Amateur Net

THE DESK TOP

Loudenboomer

MARK [l RF LINEAR AMPLIFIER
by RADIO INDUSTRIES, Inc.

as tomorrow! The smart two-tone gray enamel
cabinet measures just 14%"” x 127" x 7'4”. .. fits
nicely on your operating desk. And the crisp per-
formance of your MARK II will give you consist-
ent QSO successes on even the most crowded
bands.

Visit your Dealer soon and examine the great

new LOUDENBOOMER MARK II LINEAR
AMPLIFIER.

HERE ARE A FEW OF THE MANY MODERN FEATURES:

1. Zero-bias Eimac 3-400Z requires no screen and grid
power supplies. 400 watts of plate dissipation.

2. Full legal input power on CW and SSB, 600 watts AM
—80 through 10 meters.

. 45 watts of drive for full input.

Grounded grid circuit for improved linearity. No

neutralization.

. Fully metered for grid current, plate current, plate
voltage and relative power output.

6. 50 ohms input through wide band Ferramic trans-

B L0

8 |

former.

7. Adjustable Pi tank output; nominally designed for
50 ohms unbalanced load.

8. Requires just one power supply—2500 to 3000 VDC
at 350 MA.*

9. Circuitry supplied for controlling power supply from
MARK II panel.

10, 50 C. F. M. blower and self-contained filament trans-

former requires 115 VAC, 60 cycles. Both front-panel
fused.

*NOW AVAILABLE: Matching Power Supply for the
MARK II Linear Amplifier. Supplies 3000 VDC at 350

MA Continuous. Transtformer Primary

for both 115 VAC

and 230 VAC. Size, 12” x 14” x 8'2”. Weight 75 Ibs.

AMATEUR NET, $159.59.

Write for illustrated Data Sheets.

1319 CENTRAL AVENUE
KANSAS CITY, KANSAS
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RADIO INDUSTRIES INC

a subsidiary of hallicrafters
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Detroit, Michigan: ““Does an excel-
lent job of swinging a 20-40 combi-
nation and stacked Finco 6-2
beam."”

San Diego, California: “I am well
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in 50 mph winds with no
difficulty.”

Los Angeles, California: ‘| have
personally installed 3 other HAM-M
Rotors in the past 3 years (all of
them OK) so | feel that I'm buying
the best.”

Houston, Texas: '‘Wonderful! Was
using the AR-22 (the CDE TV auto-
matic) and it did a fine job for 4
years, but put up a larger beam and
needed more power."”

Anchorage, Alaska: “‘Due to below-
zero weather, it took quite a while

to get up but the last couple of
weeks it has proved perfect. Wish |
had one years ago."

Alamo, California: “Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quite
well."”

Swarthmore, Pa.: "“Am very pleased
with the results. More than meets
my expectations."

Pluckemin, New Jersey: “The HAM-
M rotates and two TR-15's tilt the
6-foot parabola for 432 and 1296
mc.li

Chicago, lllinois: *‘It really does the
job."”"

New York, N. Y.: “This is a perfect
rotor. Can't see where you can im-
prove it."”

(a sampling of mash notes received by our HAM-M)

At $119.50 amateur net, the HAM-M is the greatest rotor value
around! For technical information, contact Bill Ashby K2TKN.
Your local CDE Radiart Distributor has the HAM-M in stock.

3 CORNELL-
Nt 2l DUBILIER

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC ELECTRIC CO.. 118 E. JONES ST. FUQUAY SPRINGS. N. C.

CDE makes a complete line of the world’s finest rotors: Ham, heavy-duty automatic, heavy-duty manual,
standard-duty automatic, standard-duty manual...and theindustry's only wireless remote control rotor system!

DXDC COUNTRY LIST

Here s the official U.N. Country List
which 1s being used as the basis for credit
for membership in the very exclusive DX

Decade Club (see page 2, Feb. 63 issue

of 73).
YA Atghanistan 487 Ceylon 9M2 Fed. of Malayao 5U7 Niger
ZA Albania TT8 Chad OH Finlond SN2 Nigeria
FA Algeria CE Chile F France LA Norway
LU Argenting BV China TR8 GCabon AP Paokistan
VK Australio HK Colombia 9Gl Chana HP Panama
OE Austria TN8 Congo (Brazzaville! SV Creece ZP Paraguay
ON Belgium 9Q5 Congo (Lecpoldvillel TG Cuatemala OA Peru
CP Bolivia Tl Costa Rica 7G1 Guinea DU Philippines
PY Brazil CO Cuba HH Haiti SP Poland
LZ Bulgaria 5B4 Cyprus HR Honduras CT1 Portugal
XZ Burma OK Czechoslovakia HA Hungary YO Romania
9U5 Burundi TY2 Dahomey TF lceland 9U5 Rwanda
UC2 Byelorussia 0Z Denmark VU India HZ Saudi Arabia
XU Cambodia HI Dominican Rep PK |Indonesia 6W8 Senegal
FEB Cameroun HC Ecuador EP Iran 9L1 Serra Leone
VE Canada , YS El Salvader Yl lraq 60 Somalia
TL8 Central African Rep ET3 Ethiopic El lreland ZS South Africa
4X4 Isrgel E'? épéllﬁ
Samples 25c (refundable) Wildcat Press, 6707 ! lfcly ST Suadan
QSLs  geck ave.. North Hollywood, Calif. Tuz Ivory Cocst SM  Sweden
. VP5 Jomaica YK Syria '
] Japan SH3 Tanganyiko

1Y Jordon HS Thailand
TELETYPEWRITER X3 L« 5V4  Togo

OD5 Lebanon VP4 Trinidad & Tobogo

EQUIPMENT ° COLLINS & i T T

51J2, 51J3, R-390A/URR Receivers (.50-30.5 ;ﬁa Lﬁﬂggﬂﬁiﬂr IEJE Bigc?gﬁw%
MC). Teletype Printers #14, #15, #19, #20, TZ Mali U USSR

#26, #28. Kleinschmidt Printers #TT-4A, TT-76, 35 Mauritanio AR s SR R
TT-98, TT-99, TT-100, GGC-3. Telewriter Fre- | Meg‘n;g.-.g KW United States
quency Shift Converter. For general information CN Morocco XT2 Upper Volta

& equipment list, write to TOM, WI1AFN, ALL- SN1 Nepal X ok
TRONICS-HOWARD CO., Box 19, Boston 1, 7| New Zealanc W1 - Vemen

Mass. RIchmond 2-0048. YN Nicaragua YU Yugoslavia
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Dress Up

Home Made Gear

One problem the home constructor always
faces is how to finish his gear with a “profes-
sional” touch. These days many ham stations
are in full view of any visitor to home, so the
home builder wants his gear to look as nice
as his commercially built gear. No matter how
neatly made, gear with unfinished metal panels
and cases looks out of place.

The usual answer is a can of enamel or lac-
quer, either spray or brush. But let’s face it!
Paint is messy, however you use it. It always
gets onto something it isn't supposed to, and
has to be removed therefrom, usually with
some effort.

Why not use self-adhesive vinyl film? It is
neat and clean, and widely available under
various trade names, such as “Cling,” “Con-
Tact,” “Magic-Cover,” etc. It is moderate in
cost, in terms of the amount used per piece of
gear. (The price runs about llc per square
foot locally.) It comes in many patterns and
shades, some of which are very suitable for
ham gear. Let your taste guide you. If you
want a plain panel, the printed pattern will
easily wipe off with a cloth moistened with
lacquer solvent. A look at the back (adhesive)
side of the film will tell you what color you
will get with the pattern removed.

FOLD THIS EDGE FIRST

cuT
ﬁnmun OFF

FINISH

BACK OF FILM

ROUND OFF

ANY SHARP
EDGES

BACK OF

CUTTING
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Harvey Pierce WOOPA
5372 E. Bald Eagle Blvd.
White Bear Lake 10, Minnesota

Advantages of using vinyl film to cover your
panels and cabinets are,—it is clean to work
with, requires no drying time, covers small
holes (large ones tend to show, but look better
anyway covered ), and can be removed and re-
newed any time without muss. It will give your
gear the textured look now so popular.

There are disadvantages, of course. The ad-
hesive is of the “contact” type and doesn’t dry
or set, so that exposed edges and corners of
the film tend to curl and peel back if exposed
to rubbing or abrasion. Decals do not seem
to adhere to the film unless the film is coated
with lacquer. Being relatively inelastic, it can-
not be stretched to cover bulges, formed round
cabinet corners or other compound curves.

Excellent results can be ouiained by follow-
ing a few general rules besides those that come
with the film. First, remove all burrs from
holes, especially those you wish to cover and
hide, and round off all sharp edges that might
cut through the film. Second, clean the surface
to be covered thoroughly of grease, oil, dust,
and chips, as grease will weaken the adhesive
and even a tiny particle will make a visible
“pimple” if trapped under the film. Third, fold
over at least % inch of film at all edges. Fig. 1
shows how to cut and fold the film around the

3/4"0OR MORE
CUTTING

FINISH

Fig. 2
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ADCOM

LINEAR SYSTEMS
s —L—ﬁ/

350-12

DC-DC
TRANSISTORIZED
CONVERTER

!ECREASED
A
=~ POWER<

415" x 6%," x 8" . . . Approx. 8 Ibs.

Encased in Gleaming Cabinets of Nickel-Plated Steel

CHOICE OF HIGH VOLTAGES TO ACCOMMODATE
ANY OF THE NEWEST TRANSCEIVERS !

LINEAR SYSTEMS, INC., manufacturers of QUAL-
ITY PROVEN transistorized converters for mobile
operation and power supplies for fixed station —
are proud to announce a POWER-FULL first —
the latest addition to our expanding line of popu-
lar supplies — the ADCOM 350-12, replacing
the ADCOM 250-12%.

E POWERFUL’

THE
MOST

CONVERTER ON

® RUGGED ¥ ..r \ARKET TODAY

® RELIABLE

*Factory conversion of the ADCOM 250-12 to
350-12 current ratings for $10 plus freight.

800 V.@ 400 MAor | FOR MAXIMUM
600 V @ 500 MA and | TUNE-UP POWER

275 V (@ 200 MA
0-110 V @ 30 MA Negative Adjustable Bias

This Universal Converter Will
Provide Maximum Power to Your:
® COLLINS KWM-2 or S Line

® SWAN (All Models)

® HALLICRAFTER SR-150 NO INCREASE
® NATIONAL NCX-3 IN PRICE
e GALAXY 300 $125

net
IMMEDIATE DELIVERY

® DRAKE TR-3

605 UNIVERSITY AVENUE
LINEAR SYSTEMS INC: | farion cnticatiia
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edges and corners of a panel or other flat sheet.
Note that the comer folded on top is rounded
to prevent curling. Fig. 2 suggests how to treat
an open cabinet corner. Fourth, keep your fin-
gers clear, as any dirt or grease on your fingers
will weaken or even “kill” the adhesive where
you touch it. Fifth, on all but small pieces re-
move the paper backing from the film as you
smooth it on. It is easier to avoid air bubbles
and wrinkles this way, and the adhesive has
less chance to pick up dust and dirt.

While holes can be drilled after the film has
been applied, it is better to have the holes all
drilled before covering. Small holes can be
opened thru the film with a sharp awl or ice-
pick or larger ones cut thru with the point of
a sharp knife. Be sure to use smooth washers
under all screw heads and nuts, to avoid draw-
ing and wrinkling the film while tightening
them. Ventilating holes should be finished with
eyelets as it is impossible to put a small clean-

looking hole thru both film and backing.

In removing the pattern to obtain a plain
film, be very careful with the lacquer thinner.
Do not apply it to the film directly, but moisten
a small pad of cloth and rub on a small area at
a time and allow to dry immediately. Do not
let the solvent get to the adhesive backing, as
through a hole or slit, and do not permit the
film to stay wet with the solvent. Be sure
you have adequate ventilation, and DON'T
SMOKE!

Because this vinyl film is as easy to remove
as it is to apply, you can experiment to your
heart’s content with two-tone combinations, dif-
ferent patterns, and so on. Don’t overlook the
possibilities of various decorative tapes, foils,
and adhesive letters. Maybe you can’t quite
equal the spraybooths and silk screens of the
manufacturers, but you can certainly improve
the looks of that bare metal panel and box, and
without muss, too. . . . WOOPA

Find the Common Ground

It was in March of 1960, and the sun spots
had not slid down the slope of cycle 19 quite
so far as they have now. I had tuned the
Valiant up around 21300 k¢ and called CQ
DX with the beam toward Europe. I announced
that I was listening, first on my frequency, and
then in the foreign part of the band. Nothing
unusual about this—a routine DX call on a
Saturday afternoon. Little did I realize it would
or could culminate in a friendship that has
grown over the months and has done its bit,
I hope, toward contributing to international
good will.

To get on with the story, I got an answer on
my frequency, and of course, it was a constant
battle with the stateside QRM to make out
even the call and the handle. It turned out to
be I1BAK whose handle was Giuliano in
Rimini, Italy; and for a few minutes we had
the frequency clear—long enough for Giuliano
to find out I was using a quad antenna and to
tell me that he was using one also, and would

appreciate some help on its dimensions and
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Dick Baldwin K4ZOR
409 Kaelin Dr.
Louisville 7, Ky.

tuning. Maybe it was the quad that established
the common ground between us, or maybe it
was the fact that here was a chance to do
something besides exchange RST's and QSL’s,
but after we signed 1 made a copy of some of
the Handbook text on quads, described and
diagramed my own setup and enclosed it with
my QSL.

Back came a letter of thanks and a request
for the mailing of an Heathkit Grid Dip Meter,
an instrument which he could not purchase in
Italy. I said okay and he sent the money in
advance through a New York bank. During the
past year we have corresponded regularly, and
every once in a while I'd mail him a bit of sur-
plus—a relay—a tube—or some small part I
didn’t need and he in turn would send us a
piece of handicraft—perhaps a box or a tray,
since Italy is short on electronic gear but long
on the arts.

Of course we made schedules, but only one
other resulted in a contact and that was brief.
Either the QRM moved in or the band shifted,
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never a solid contact after that first one.

Through the mail, however, and by means
of some tapes we exchanged; we got well
acquainted with each other and our families.
Giuliano is an electrical engineer with the
equivalent of a Ph.D. in engineering. He works
for the Italian State Railways. Me, I'm at that
stage in life when the children are married and
vou begin to wonder if you are ever going to
get back to Europe to see what has happened
since the War 20 years ago. We couldn't really
afford it, but the XYL and I decided to go
while we could still navigate without crutches
and before any more shooting started. I was
going to show her Paris, London, and all those
far away places she had heard me tell about
these many years.

With three weeks of vacation we decided the
best bet was a canned tour. Even though it
wouldn’t retrace all of the route I'd taken with
Patton’s Third Army, I could still show her
London, Paris, Luxembourg, and parts of
France and Germany. Italy, too, was on the
tour and while I had seen no part of it while
in the service, we got an unexpected dividend
in the form of an overnight stop in Rimini—
the home QTH of my Italian friend. My wife
was all smiles as she told me this as I came
home from work the evening after the itinerary

of the trip arrived. ‘
This was in March of 1962 and our day in

Rimini was not until August 19th, almost five
months later: but I could hardly wait to send
off an air mail to Giuliano and tell him we
would have an eyeball QSO in August. He
practically went into orbit and told us to arrive
“destitute” (he meant hungry) as we would
get a “stuffing.”

Finally the big day came. I had written that
we should arrive in Rimini about 4:00 pm in
the afternoon. Actually we got in about 3:30
pm and after freshening up we came down to
the lobby of our hotel at 3:55 pm to phone my
friend. He and his wife were waiting there for
us because we had a scheduled meeting at
4:00 pm!

What did we want to do? The town was
ours. Well, first of all I said I'd like to see
his shack and of course this pleased him just as
it would please any other ham, here or abrns_:d.
Italians have a tough time acquiring equip-
ment. Only one firm, Geloso, makes amateur

equipment and while their stuft is exce_llent,
it is limited in scope to VFO’s and receivers,

and it is not cheap. You can buy Heathkits
over there but at fantastic prices. He had an
ARS8 for a receiver, and a transmitter con-
structed from a Geloso VFO and parallel
8146’s that I'd sent him. We discussed mutual
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accessories
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containing full data on all leading brands of trans-
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problems for a few minutes and then the
XYL’s broke it up by suggesting we go for a
drive around Rimini.

We wound up in San Marino, which is a
tiny republic surrounded by Italy on a moun-
tain top. It's one souvenir shop after another,
and while there I met M1D, the only ham in
San Marino and Giuliano’s first contact as a
ham. He is no longer active or I would have
made a schedule then and there as I could
use another country toward that DXCC.

Back to Rimini for the “stuffing” which con-
sisted of the Italian equivalent of a New
England Shore Dinner, Rimini is on the Adri-
atic Sea, and the fish is excellent, especially
when eaten in a romantic restaurant where the
ceiling is a grape arbor and where you wash
down each course with the juice of the grape.

Finally it was time to part, and we took our
presents and said goodby as they dropped us
off at the hotel. Of course we gave them pres-
ents too; some nylon things for his XYL, a
doll and dresses for Monica, his daughter, and

some radio parts for Giuliano. As for our gifts,
we now have a beautiful miniature marble
statue of Pauline Bonaparte (Napoleon's sister)
on our mantle, a pair of beautiful gold frame
17th century style pictures on the wall, and one
of the best bottles of after-dinner cordial 1 ever
tasted safely stowed down the hatch. Plus, of
course, the best gift of all-the fond memories
of an evening spent in cementing international
relations that neither the XYL nor I will ever
forget.

The XYL, normally no more enthusiastic
about ham doings than any average XYL,
remarked afterward that she wished we had
other spots on our tour where we could visit
hams I'd contacted. Hmm—maybe I should
have written that French ham I sent a copy
of “My Old Kentucky Home” to on request.

DX contacts are brief and often difficult, but
find the common ground if you can; whether it
be your gear, families, work, hobbies, or what
have you. Find it—and you find a friend, not
just a contact. Voo XKAZOR

Controlled Carrier
Screen Modulation

Terrence Banks K3LNZ
426 Orange St., S.E.
Washington 20, D. C.

One of the problems confronting either the
home constructor or the kit or commercial
equipment buyer is the recent popularity of
the controlled-carrier method of screen-grid
modulation. Judging from the on-the-air discus-
sions I have heard about this system, some of
the basic facts are being ignored by those
interested, either pro or con, and the adver-
tising claims of several manufacturers serve
only to add more confusion to the issue. It is
the intention of this article to present the basic
facts in such a way that they can be consid-
ered minus the prejudices and misconceptions
usually brought up.

First, let’s set our ground rules so we will
know what we are talking about and, equally
important, what we are not talking about. By
screen modulation we mean only the controlled
carrier variety. Without this feature, screen
modulation requires much larger tubes than
would normally be used for the same power
level, and is best left for those with large tubes
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and small power supplies. By plate modula-
tion we mean the standard transformer-coupled
modulation of the plate (plus screen grid in
tetrodes and pentodes) of a Class C final am-
plifier. Linear amplifiers, sideband, ete., are not
under discussion. Neither is audio quality
which Heath and several other companies have
proved can be excellent with screen modula-
tion.

Let us use the popular type 6146 tube as a
guinea pig. We will supply adequate grid
drive and run 600 volts on the plate. First we
will take a typical set of screen-modulated
conditions, and then will compare the corre-
sponding maximum ratings with plate modula-
tion. We will then discuss the relative output
obtainable, the ease and economy of applying
the two methods, and finally some operating
considerations.

Power-wise, most manufacturers will rate
their 6146 transmitters as “90 watts input on
CW and 90 watts peak input on phone.” Trans-
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lated into English, this means that the maxi-
mum plate current readings obtained on voice
peaks are equal (150 ma) to the key-down
CW conditions. However, no meter vet pro-
duced will keep up with the variations in the
human voice, so meter readings of 150 ma
actually mean that the peaks are running in the
neighborhood of 250 ma, or about 70% higher.
This is about the highest they can run without
the opposite peaks driving the screen so nega-
tive that cut-off of the tube (and therefore
splatter) occurs. Presuming peaks of 250 ma
and the opposite peaks of slightly above zero,
we have an average input to the final of about
125 ma, which at 600 volts will give us 75
watts.

In a plate modulated final, the meter will
read a steady 112 ma for the maximum rated
phone input of 67% watts, whether modulated
or not. However, the secondary of the modula-
tion transformer will have an audio (ac) volt-
age across it, and therefore in series with the
de plate supply voltage, exactly equal to our
600 volt plate voltage. This gives us a voltage
varying from zero to 1200 volts. We assume
the modulating impedance, which is the com-
bined resistance of the final tube, tank coil
and other circuit components, to remain the
same (about 5500 ohms) so our plate current
actually varies from zero to double the aver-
age meter reading. This gives us peaks of four
times the unmodulated input, as the voltage
and current both double at the same time. 67%
watts times 4 is’' 270 watts on peaks, which
would make us think the average input is one-
half of that, or 135 watts. Due to factors we
won't discuss here, this is not the case and the
average power input under these conditions
is about 37% of the peaks rather than 50%. We
could prove this mathematically, or by instru-
ments, but it's simpler to add our de input to
the final, 67% watts, and the audio power sup-
plied by the modulator, or about 33 watts,
which gives us an average input under modu-
lation of just over 100 watts. Thus we see
that our input, and therefore output, is about
33% higher (100 versus 75) when using plate
modulation instead of screen modulation with
the same tube.

Turning next to ease and economy of con-
struction, we find that a 6SL7 speech amplifier
and 6SN7 modulator will handle our 6146
quite easily. Other components required are
small and few, so on a 2 x 4 minibox we can
build, or purchase, a suitable screen modulator
for about $12.00. If our transmitter cost us
$50.00, we pay 82¢ per watt of input.

A plate modulator for the same rig will use
2 6L6 or larger tubes, plus speech amplifiers,
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This six position antenna transfer switch
will handle 1000 watts up to 150 mc. with
negligible loss and almost no SWR change.

Coax Switch #335 1P6T = $12.95 |

including all hardware, escutcheon plate with
provision for erasable markings and knob.

SINGLE POLE DOUBLE THROW |

Coaxial Switch otherwise same as above for an-
tenna switching, dummy load testing, transmit-
ter switching, receiver switching, etc. #341.

$11.45

For switching a power amplifier in and out be-
‘ tween an exciter and the antenna. Otherwise

the same as the above. $11.45

Your dealer should have ‘em.

WATERS MFG.

WAYLAND, MASSACHUSETTS
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a driver stage, interstage transformei, modula-
tion transtormer, and a power supply at least
as large as the transmitter uses. On an 8 x 10
chassis we build, or buy, a modulator for about
$40.00 and pay 90c per watt of input power.

However, if we add the other accessories
necessary to put the transmitter on the air,
such as microphone, crystals, antenna, etc., we
find that as soon as our accessories reach
a total of about $45.00, our cost per watt be-
comes equal for either type of modulation and
then proceeds to favor plate modulation from
this point on.

Finally, we come to operating factors. The
difference between a 75 watt transmitter and a
100 watt transmitter is approximately one-third
of a unit on the S-meter, so for good band
conditions or local work, there is no appreciable
difference. However, under weak signal condi-
tions the steady carrier of the plate modulated
transmitter pays off slightly better. This is
because the controlled-carrier type of signal

will drop off and allow bursts of noise to in-
trude between syllables, making copy difficult.
There is also the minor, but nonetheless pres-
ent, inconvenience of having to put the screen
modulated transmitter in the CW mode for
tune-up, whereas it is quite feasible to zero-
beat an incoming signal with the VFO only
and then dip the final of the plate modulated
transmitter while calling.

In conclusion, the screen modulated trans-
mitter is neither the monstrosity its opponents
claim, nor the low-priced powerhouse its ad-
vocates would have us believe. It sounds well,
is simple and economical, and gets almost, but
not quite, as much signal out of a tube as plate
modulation. For the amateur who does not
have money to throw away it represents an
excellent means of getting a phone signal on
the air with little investment, and can then
be put aside for emergencies, sold, or dis-
mantled for parts when plate modulation is
later installed as an improvement.

A Compact
VFO Dia

Roy Pafenberg W4WKM

Many amateur applications require a reason-
ably compact, multi-turn dial with a high order
of accuracy. Typical control problems include
rotary inductors, variable vacuum capacitors
and permeability tuned oscillators.

One answer exists in the wide variety of
precision multi-turn potentiometer dials that
are available. These dials are attractive, com-
pact and provide excellent accuracy. Their use
is particularly desirable in miniature portable
and mobile equipment.

A typical installation is shown in the photo-
graphs. The Collins 70E-15 PTO unit is
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mounted on the panel using standoff posts. A
4" extension shaft is installed in a panel bush-
ing and a solid coupling used to secure the
PTO shaft to the extension. A Beckman Heli-
pot type RB turns counting dial is then in-
stalled. The dial consists of two parts as shown
in the photograph. The dial retaining clip is
secured to the panel with the special %” bush-
ing nut. The knob proper is positioned over the
clip and held in place by the knob set screw.
This dial, being direct driven, is free of
backlash and provides direct reading calibra-
tion of the PTO over its 1 mc range. In the
application shown, the PTO will be employed
in a universal exciter with a basic range of
3 to 4 me. A wide selection of these dials is
available and almost any multi-turn control

problem may be solved by their use.
. W4WKM
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A Simple Procedure

for making

Ftched Boards

Etched-circuit boards first made their ap-
pearance about 1952. Many improvements in
materials and techniques since that time have
led to their general acceptance throughout the
electronics field. Industrial electronics manu-
facturers have accepted them for a variety of
reasons. On a small-volume basis, etched cir-
cuits provide uniformity and freedom from wir-
ing errors. An added advantage in large volume
is reduced cost. The initial cost of the board
is low and it lends itself admirably to auto-
mated assembly. As the necessary materials
became increasingly available, etched circuits
began to appear in construction articles. Al-
though ready-made boards are occasionally
available for such projects, it is usually left
to the reader to duplicate the board.

Before one starts to make an etched board,
he should first determine if an etched board is
really necessary. Two factors are involved. The
first is circuit complexity; the second is the ex-
tent of the available facilities. A simple circuit
may be assembled more rapidly by means of
conventional construction techniques. Compli-
cated boards or boards with high parts density
should be avoided unless the equipment is
available to reproduce them photographically.
On moderately complex boards, a technique
described in this article may be used. This
method is simple, fast, requires only a few,
long-lasting, special materials, and offers very
good results.

The board should be made from a full-scale
layout of a proven circuit. This may be taken
from a construction article or it may be some-
thing of your own design. It is important,
however, that the hole spacings be precisely
those required on the finished board. The ma-
terials shown in Photo 2 are basic to laying
out the board. The copper-clad laminate, the
resist and the etchant are the only special ma-
terials required. Precut laminate is available
in various combinations of size, thickness, and
material. The etchant shown is a powder and
comes with full instructions for mixing. The
resist may be purchased in a collapsible metal
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Charles Miller W1I15SI
General Radio Co.
West Concord, Mass.

B &l

1—Typical etched-circuit board.

2—Basic materials required. The tubes con-
tain rubber cement and liquid resist, the
packet contains etchant.

T B D

—— = —_ — - = - gl

3—Trim the pattern to size. Apply rubber
cement liberally to back of pattern and bond
it to the copper side of the laminate.
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4—Allow to dry, then lightly punch the ing copper surface from now on.
centers for holes to be drilled later.
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G—-F:um:hed centers provide convenient
starting points for resist. ‘Pads’’ should be
drawn first to prevent crowding. Original
layout is used as a guide.

7—.-The conductors are laid down and the
resist allowed to dry thoroughly.
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9—A shallow glass or plastic tray should be
used to avoid contamination of the etchant.

8—Etchant is mixed according to directions.
A Pyrex container must be used for safety.
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tube tipped with a ball-point assembly. These
materials are available from most of the larger
electronic supply houses.

It is extremely important that the copper
surface be thoroughly scoured with cleanser to
remove any contamination. Fingerprints are
particularly difficult to remove and if the
cleanser fails, it may be necessary to use a
very fine grade of steel wool. A uniform, high
lustre must be obtained to ensure both proper
adhesion of the resist and proper etching.
Photos 6 and 7 illustrate the application of
the resist Due to the spacings involved in the
example, the pads are first laid down over the
centers. The conductors connecting various
pads are then drawn in with little difficulty,
starting from the center of the board and work-
ing toward the outer edges. To correct mis-
takes, dried resist may be scraped off with a
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10—Board is removed immediately when all
excess copper has been removed, and is thor-

oughly rinsed to eliminate all traces of
etchant.

----------
.....

11—The board is marked, then cut to size.
Soft wood blocks prevent damage to con-
ductors.
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model knife or carbon tetrachloride on a cot-
ton swab may be carefully applied. When mix-
ing the etchant, be sure to follow the instruc-
tions. If a Pyrex tray of small size is available,
both the mixing and the etching may be done in
the tray. During the etching, the tray is rocked
gently back and forth and from side to side
so that the displacement of the copper pro-
ceeds uniformly at all parts of the board. Even
so, etching may proceed more slowly in some
areas than on the rest of the board. Rubbing
these areas with a cotton swab will increase
the rate. Once etching is complete, the board
must be thoroughly washed to remove every
last trace of the etchant, These traces could
react with the humidity in the air to cause
etching of the conductors themselves. The
resist material should not be removed until
the board has been cut to size and is actually
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1 2—Resist may be removed with carbon-
tetrachloride. Cleaning should continue until
rag shows no trace of resist; otherwise diffi-
culty may be encountered in soldering.
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1 All centers are drilled with smallest-size

hole required. This provides pilot holes for
larger drill sizes.
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The HQ-170A is one of the finest ham-band receivers on the market
today. It covers not only all of the popular 80-10 meter bands, but
also covers the newly expanded 160 meter band and even the entire
six meter band! Triple conversion, separate SSB product detector,

fantastic stability, the last word in selectivity.
$369.00

= A h AT o < o,

e The HX-50 has every feature that. Hammarlund
could think up to encourage you to buy this trans-
ha mitter. It covers the 80 through 10 meter bands,
iIncluding the adjacent MARS channels. It will even

cover the newly expanded 160 meter band with

for hams an optional kit. USB, LSB, AM, CW, VOX, PTT,

130 watts PEP input, and even provisions for

by hams ST xtal control for Novice operation. (8 sa

MAIL ORDERS
PROMPTLY PROCESSED.

SAME-DAY
SHIPMENT FROM STOCK.

TO SAVE C.0.D. CHARGES, PLEASE INCLUDE

SUFFICIENT POSTAGE WITH YOUR ORDER.
SEND FOR ANY EXTRA MONEY WILL BE RETURNED.

FREE CATALOG

ARRO W L escrronics, inc

65 Cortlandt St., N.Y. 7, N.Y. « 525 Jericho Tpke., Mineola, N.Y. « 225 Main St., Norwalk, Conn.
212 — Dighy 9-4730 516 — Ploneer 6-8686 203 — Victor 7-5883

ALL PRICES F.0.B. N.Y.C,
Arrow's Export Dept. Ships To All Parts Of The World!
Prices Subject To Change Without Notice.
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14—Finished board ready to accept compo-
nents. After assembly, conductors should ei-
ther be tinned or coated with clear acrylic
spray.

ready for use. It serves as an excellent protec-
tion for the copper surfaces beneath it. Remov-
ing the resist exposes not only the conductors
but also the centers punched in Photo 4. The
author prefers to use the drill required for
the smallest hole in the board as a pilot drill.
This simplifies the task of keeping the holes
where the punch marks are. The pilot holes
are then drilled out to larger sizes where re-
quired.

Once the board is finished the components
should be mounted. The components are norm-
ally mounted on the side opposite the con-

e

.-'Eg-::
- A
o

15—Top side of assembled board.

B R

ductors. Their leads are inserted in the ap-
propriate holes, bent slightly to keep the com-
ponents in place, then clipped. The board
should be checked to be sure that the right
leads are in the right holes, proper polarities
are observed, etc. Extreme care must be taken
not to overheat the conductors during solder-
ing, as this will cause them to release from the
board. A 25-watt pencil-tipped iron will supply
enough heat to make good solder joints quick-
ly. The circuit should be tested electrically to
ensure that it functions properly. Then the
conductors should be given a coat of clear
acrylic spray, such as Krylon. If this is un-
desirable, each individual conductor may be
tinned by sliding the iron from one pad along
the length of the conductor to the next. This
must be done quickly, feeding solder to the
tip as required. .. . WIISI

Oversight

Harvey Hurwitz WA2HYS

It was a quiet evening in the shack, a gentle
murmur of the QRM came from the Old Hear-
ing Aid and the time had come to fire up the
rig. After dutifully waiting for the filaments
to heat, the key was depressed. Lo and behold,
though the plate meter kicked up to maximum,
yet there was no output. The best thing to do
was to get out the dummy load and see what
was wrong. After carefully removing the co-ax
connector to the Gamma matched beam, you
start to connect the dummy load. As the center
pin on the load cable touches the center pin
of the antenna socket there is a flash, A thirty-
six cent oversight has claimed another victim.

If you think that this can not happen to
you, you had better get out that old schematic
and take a long careful look at same. Examina-

62

tion of a large number of popular transmitters
has uncovered a built in booby trap. It is en-
tirely possible for a great number of both low
and high power transmitters to have the full B
plus potential present at the antenna jack.
All that is required is the breakdown of a
coupling capacitor or a minor shift in the posi-
tion of the link coupling. Unless your antenna
presents a dc short between the center con-
ductor and the shield, the only indication that

§0 15
Eler
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CHOKE
ADD RF

CHOKE

TYPICAL OUTPUT CiRCUITS
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something is amiss will be the loss of output
power. If, as you properly should, you have
turned off the power before changing cables
only the dummy load will suffer. On the other
hand if you simply reach behind the set
and pull the cable out, burned hands are the
very least that you can expect.

The concept of “Fail Safe” construction is
one of the basic criteria of effective design. I
regret to say that many of the transmitters
being produced today, both in factories and
“home brew,” have neglected this item. This
problem has been found to exist in trans-
mitters ranging from a few watts to a kilo-
watt or more,

Now that we have outlined the results of
this oversight, let’s get busy and eliminate the
problem. Examine the final output stage on
your schematic. If it is a Pi network, you will
note a coupling capacitor, a tuning capacitor,
a coil with associated band switch and a load-
ing capacitor. One end of the coil will be
connected to the antenna jack. It is probable
that you WILL NOT find an rf choke running
from the antenna jack center pin to ground.
This thirty-six cent item could mean the dif-
ference between life and death. It has no effect
on rf output, yet provides a path for dc to
ground. It is commonly called a Safety Choke.
In the event of a breakdown in the coupling
capacitor, this choke will promptly blow the
fuses by shorting the dc plate potential to
ground.

If on examining your schematic you find that
vour transmitter utilizes link coupling, DO
NOT assume that the unit is sate. It is not at
all unusual for the insulation (if any) on the
link coil to break down, or for the link assem-
bly itself to come in contact with the tank coil
or plate lines. Virtually all transmitters using
link coupling have a load capacitor at the
ground end of the link. This capacitor has the
effect of preventing dc from shorting to ground.
In this respect you can see that both Pi net-
work and the Link coupled stage are alike.
The cure is the same. Install the missing Safety
Choke. The nominal value of this choke is 2.5
mh with a current rating of 200-300 ma.

It may be of interest to note that among
the worst offenders are VHF transmitters using
variable link coupling in association with plate
lines.

To say that the power supply should be
turned off before attempting any adjustment
is naturally correct, yet it appears quite fool-
hardy to trust your life to a simple switch or
relay. It is far better to blow the fuses or even
have a bit of smoke than to chance sudden and

efficient oblivion. . . » WA2HYS
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| WRITE TODAY for our Special “TRANSCEIVER PACKET"

" HALLICRAFTERS

FROM BURGHARDT TODAY!

sy AVAILABLE
i o BB RIGHT
& now |
SUPPLY
7 LIMITED!
SR-150 . et et N E )
accessories
P-150 DC Power Supply ........ $109.50
MR-150 Mobile Mounting Rack .. $39.95
P-150 AC Power Supply
el Shetker: ..t vt $99.50

containing full data on all leading brands of trans-
ceivers and accessories.

We give our customers:
Service, Fair Trades, Easy Pay Plan, and Double Barrelled

| BOX PHONE
3TA 886
5749

Guarantees.

RADIO SUPPLY(™

WATERTOWN, SOUTH DAKOTA

The Smallest
Amplifier Yet

The Three Musketeers
New Grounded Grid Amplifiers

Musketeer Quad 80-15 meters $329.90 w/PS
Musketeer Six 6 meters $319.20 w/PS

Musketeer Two 2 meters $319.90 w/PS

All amplifiers use an RCA 8122 final in a grounded grid
high frequency circuit. Drive with any 70 to 250 watt
exciter. KW on SSB and CW, 600 watts on AM. All units
housed in 127 wide, 8” high, 7” deep cabinets. Quad in
gray, VHF models in gray and white.

J&D LABS

73 Highway 35

Eatontown, N. J.
Dealers Write
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This is the last month that anyone can join
the Institute with the plan of going on the
ham flight to Europe in October for member-
ship for six months previous to the flight is
required by airline regulation.

As of this writing the reservations are
starting to come in. Everyone on the 73 staff,
possibly more infected by proximity with my
enthusiasm than most readers, wants to go.
We are arranging for fare-protector insurance
which will protect anyone who finds that he
is unable to go on the trip by reason of some
unforseen dilemma.

We are going to have a ball, so come on
along. The price for the round trip by jet
plus air transportation throughout Europe plus
hotel accommodations and breakfasts will be
about $550 per person. This is what I paid
just for my plane fare to Paris and back, so
you can see that by traveling in a group we
are able to realize some economies. Send $250
per person for a reservation. The trip leaves
Idlewild October 6th and returns October 27th.
We'll be visiting London, Paris, Geneva, Rome
and Berlin. Don’t miss it.

Grrr

Try this one on for size. You've just spent
three years working the clock around for no
salary in an attempt to build up something
that you believe in, something that you want
desperately to succeed. Then, all of a sudden,
something completely beyond your control goes
wrong and all of the good will that you've
tried so hard to build up is hopelessly and per-
haps forever damaged.

Now, as I try to piece together the hundreds
and hundreds of delayed and even lost sub-
scriptions, I wonder at the laws of our country

64

de W2NSD

Never say die

that prevent me from what I could easily con-
vince myself would be a case of completely
justifiable homicide. I guess I am too easy-
going. 1 kept believing the fellow who had con-
tracted to operate our subscription stencil de-
partment. 1 believed him when he told me
that he was only a little behind. I believed
him when he said he was answering all
complaints upon receipt. Then, after I no
longer believed him, it still took over a month
before I could locate the machinery necessary
to do everything up here and to hire the girls
to handle it,

The apoplexy really set in when I got every-
thing up here and found that all of the com-
plaints were still in unopened envelopes. That
just about did me in. Fortunately most of our
subscribers are very forgiving, I am straighten-
ing things out as fast as I can. I've been up
night after night working on all of the com-
plaints.

In spite of the rather shoddy deal that many
subscribers have had, only a few fellows have
been nasty. I wish I wouldnt react so vio-
lently when they do write in and accuse me
of being a crook. Somehow these incredible
idiots have convinced themselves that the mag-
azine is just a front I have used so that I could
personally gyp them. When I finally cool down
(after writing about six letters which I sure
wish I could mail), I realize that many fellows
go through life just looking for things to be
mad about. I am just getting a little taste of
what their family and co-workers have to put
up with every day. It isn't necessary to be
nasty . . . and it serves no useful purpose. My
word, I've just waited eight weeks for my sub-
scriptions to start to National Review, Analog,
and the Scientific American. I've waited over

(Turn to page 116)
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Institute Membership Drive

Frankly we were just a bit disappointed with
the February showing. Let’s put that old shoul-
der back to the grindstone and see if we can’t
get the membership drive back on the tracks
and aim it at going over the top. There are a |
great many important reasons why you should |
bend your every effort at making this great
membership drive a tremendous success. You
know what most of them are so we don’t have
to go into all that over and over again. While
on the subject, we want to ask those amateurs
who have been critical of the Institute to please
mind their own business . . . if they want to
orumble they should join first, like all the other
members. We would also like to lay to rest the
vicious rumors that the reason we are aiming
at a membership of 250,000 is that our printer ‘
mistook our order for 2500 membership cards
and printed 250,000 instead. This did happen,
of course, but there is no connection whatever
between that little accident which could have
happened to anyone and our drive for the
same number of members.
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almost) All About Sideband

Unlike the weather and Mark Twain’s com-
ments thereon, almost everybody does some-
thing about sideband but hardly anybody ever
talks about it.

The die-hard AM-er turns it off. The fervent
mono-sidebander won’t talk to the double-
sideband boys, CW addicts either ignore it or
dive enthusiastically into the middle of the
mess. FM enthusiasts chuckle knowingly up
their sleeves.

Yep, almost everybody does something about
it. But the absence of talk about sideband
leaves the newcomer in a somewhat confused
position. His best friends don’t tell him—fre-
quently, because they haven’t been able to dig
through the mathematics of it either.

Oh, quite a few feet of paper have been
expended in articles telling “all about side-
band” before. And a few inches of this mass
have told, in easily understood language, just
what it is and how it works. But the conven-
tional approach to talking about sideband so
far seems to have been to begin with a discus-
sion of vectors.

Vectors, in case you never met one, are
imaginary little arrows with pointed heads
which revolve in a multitude of directions
while youre talking on a sideband rig. Since
any discussion or “explanation” via vectors
tends to leave most everybody else going
around in circles too, welll not be meeting
them in this discussion.

What we will be doing is to examine in de-

tail the various things that go to make up side-
band.

When you look into the schematic of a typ-
ical modern sideband rig, the usual reaction
is “ohmygaws! |I” But it’s not really all that com-
plicated. The basic circuits themselves are
simple enough, and most of them appear both
in transmitters and receivers (a most signifi-
cant difference from AM, CW, or FM). The
thing that makes it look so horrible is simply

that most of the circuitry is somewhat unfamil-
iar to most of us.

So, as we said earlier, we're going to take
some detailed looks. In subsequent articles,
we'll explore modulators, ways of disposing of
the unwanted sideband (and why it’s un-
wanted, poor orphan), linear amplifiers, in-
strumentation, measurement and alignment,

66

Staff

power supplies for sideband, and finally the
systems approach. The general format will fol-
low that of our earlier series of technical arti-
cles, in which all common and many uncom-
mon circuits filling a specific function were
examined in detail, complete with circuit anal-
ysis and listing of pros and cons for each.

Before getting into all this circuitry, we have
to start someplace. And the logical starting
point is with the signal itself. Just what is side-
band?

(Old-timers and sideband addicts, we're
sure, will excuse a repetition of the basics they
learned long ago. But they might find the ap-
proach were using of interest, since it’s not
quite the same as that used in most hand-
books. )

The first essential to getting a true under-
standing of just what sideband consists of is
to find out what AM really is.

Let's back off to receiver theory a minute
and consider the mixer in a superhet. This is
a stage which receives two input signals, each
at a different frequency, and puts out four out-
put signals (if it's a good mixer). These output
signals are the two original ones, the sum of
the original signals, and the difference of the
original ones. Clear, no?

Explaining in detail just how this happens
is a bit beyond the scope of our approach, since
to do it right takes several pages of calcula-
tions which would make vector analysis look
easy by comparison. But in essence, whenever
two signals are applied to a non-linear device
(engineeringese term meaning any circuit ele-
ment which distorts its input signal), youll
get the four signals out. Sometimes more. Or
in other words, any non-linear device becomes
a mixer automatically if you put two input
signals into it.

Now, there’s hardly anything that distorts
the input signal more than a conventional
Class C rf amplifier. It takes a perfectly good
sine wave signal and turns it into a series of
spike-like pulses. Very non-linear.

So when you feed one signal (the carrier)
into the grid circuit, and another signal (the
audio) in at the plate, you automatically get
mixing action.

This means that if you take a 3900-kc rf
carrier and apply a 2-kc tone to the audio,
your output should consist of 2 ke, 3898 ke,
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3900 ke, and 3902 ke.

And if you try that experiment, you'll find
out that this is precisely what happens (if you
use a sharp enough receiver to examine the
output).

The 2-ke signal gets lost in the tank circuit,
naturally, but the other three all go out to the
antenna. They journey around a bit, eventu-
ally hit somebody else’'s antenna, clamber
down the feedline, and enter his receiver. Once
there, they go through another mixing process,
through the if strip, and come face to face with
a diode “detector.”

If there’s any other circuit element which
distorts things as badly as a Class C amplifier,
it's an unbiased diode. So let’s look at just
what happens in the “detector.”

Remember, were talking about three sig-
nals which left your transmitter, not just one.
They all three hit the diode at the same time—
and you might expect to get six output signals:
2 ke, 4 ke, 2ke, 3898 ke, 3900 ke, and 3902 kc.

Actually, because of some rather involved
phase consideration, the 4-kc¢ signal (beat
between 3898 and 3902) never shows up. The
three high-frequency signals get lost in the
output circuits just like the audio disappeared
from the transmitter output.

And what’s left? The 2-kc tone we started
with!

The object of all this is to point out that
modulation and detection are really the same
thing, and both are a mixing type process. For
simplicity, let’s just call it all “modulating”
from here on in.

Now, what we've been talking about so far
has been standard AM. But we had to find
out the real way it works before we could go
into the sideband situation.

Youll remember (from a few paragraphs
back) that when we started with a 2-ke audio
tone, we got two “side” frequencies by modu-
lating action.

But speech doesn’t consist of just one tone.
In fact, recent research has cast considerable
doubt on the idea that speech consists of sine-
wave tones at alll For our purposes, though,
we'll keep on pretending it does consist of a
number of tones ranging from 300 to 3000
cycles per second. Such a group of tones is
called a band, and the two “side frequencies”
become two “sidebands” on the AM signal.

A little thought will show you that each side-
band is a mirror image of the other, no matter
what the modulating signal. If the audio tone
at any one instant is 300 cycles, one side
frequency will be 300 cycles more than the
carrier frequency while the other will be 300

cycles less.
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Thus, when we talk into a regular AM rig
we shoot out into the ether a signal composed
of three distinct parts: a carrier, which serves
only to be modulated and produce sidebands,
and to make the second modulating process at
the receiver detector simple; an upper side-
band containing all the audio tones but trans-
posed into the rf spectrum above the carrier;
and a lower sideband, identical to the upper
one but lying below the carrier frequency.

Extensive engineering calculations, measure-
ments, and tests have shown that to properly
transmit 25 watts of audio, in both sidebands,
the carrier power must be at least 50 watts.
This produces a 75-watt output signal, con-
taining 25 watts of transposed audio and 50
watts of carrier. For 250 watts of audio, 500
watts of carrier are required. And 1000 watts
of carrier can handle only 500 watts of audio.

So with a full gallon, you send only 500
watts of audio—and this is composed of two
identical halves, so in reality youre able to
send only 250 watts of intelligence; the rest
just goes along for the ride.

If you could get along without the carrier,
you would come up to 1,000 watts all for
audio—or 500 watts of intelligence, an instant
doubling of true communication power.

But the two sidebands are mirror images of
each other. Could one of them be left oftf with-
out hurting anything? The answer, of course,
is a resounding “Yes!” The result is single-
sideband suppressed carrier, allowing 1,000
watts of talk power, which is four times as
much as the legal maximum with AM.

Of course, we never get something for
nothing. The price we pay for the four-time
boost in power is increased complexity in the
receiver (but, strangely, the transmitter is
often simpler than an AM rig of comparable
power) and vastly increased criticalness of
tuning adjustments.

But we pick up some other advantages along
the way too. Getting rid of the carrier does
away with the annoying whistle that’s a trade-
mark of low-frequency phone bands. And the
SSB signal is narrower, allowing twice as many
stations to occupy the same space without
any more crowding,

Now let’s go back to our original example
and see what happens to it in sideband.

We started with 3900-kec rf signal and a 2
ke audio tone. Let's apply them to a special
kind of modulator, called a “balanced” modu-
lator, which has the ability to null out one of
its input signals from the output.

Now, instead of four frequencies in the out-
put, we have only three. By adjustment of the
modulator and circuit, we set things up so
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the three we still have are 2 ke, 3898 ke, and
3902 ke. The one we got rid of was the carrier.

The audio will still disappear in the tank
circuit, leaving only the two side frequencies
to go out to the antenna. At this point, we
have “double sideband.”

At the receiver, when the two side trequen-
cies get to the detector, they will beat against
each other to produce a 4 kc tone.

But this isn’t what we started with; how do
we fix it?

In AM, the original intelligence was recov-
ered by mixing the sidebands with the incom-
ing carrier. The carrier has been removed now.
So, let’s put in a new one.

This can be done either by injecting a 3900
ke signal at the receiver front end, or by using
the BFO and adjusting it to the same fre-
quency at which the 3900 ke signal would
reach the detector.

Now we get the 2, 4 and 2 kc beats as
before. If the phase of the locally-inserted
carrier is exactly the same as was the carrier
at the transmitter, the complicated phasing
relationship mentioned earlier will cancel out
the 4 ke note, leaving only the 2 ke we started
with. But if the phase is wrong (and it will be
if the frequency is off even a tenth of a cycle
per second!), this cancellation either won't
occur at all or will be only partial.

By using a very strong local carrier, such
effects can be minimized but the audio recov-
ered will be rather weak.

It’s simpler to get rid of one of the two side-
bands somewhere along the way, either in the
transmitter or in the receiver, so that only one
sideband reaches the receiver’s detector. There,
the single sideband can modulate a local car-
rier to produce clean, acceptable audio with a
minimum of fuss and complication.

How, vou may ask, do you get rid of that
other sideband?

This is putting the cart before the horse;
yvou have to get it before you can get rid of it.
Therefore, the next subject in this series will
be a rather deep look into modulators. There
are many types of modulators—so many in
fact, that the subject will require two articles
to cover them comprehensively. In the mean-
time, if youre impatient, contact Radio Book-
shop to order some of the tomes listed in the
references below and do some homework.

REFERENCES

Harry D, Hooton, W6TYH, Single-Sideband Commu-
nications Handbook, Howard W. Sams & Co., Inc., New
York, 1962, $6.95.

ARRL Staff, Single-Sideband for the Radio Amateur,
ARRL, West Hartford, Conn., 1954, $1.50.

Don Stoner, W6TNS, New Sideband Handbook, Cowan
Publishing Corp., New York, 1958, $3.00.
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George Thurston W4MLE
3407 Prock Drive
Tallahassee, Florida

Complete Junk Box Station

For Fixced Frequency Operation

The sun-spot cycle being what it is, there’s
an increasing interest in 10 meters and VHF
bands for short-haul communications and “local
nets.”

You can put the “big rig” on the local net,
if it happens to cover the band, but if you do
it this way, you miss at least half the fun and
almost all the value of local net operation.

The biggest advantages of local net oper-
ation derives from the use of completely
separate stations—one for the local net, the
other for general hamming—and the use of a
squelched receiver on the local net frequency,
which runs 24 hours a day. With this set-up
you can receive calls even when you aren’t
expecting them.

One solution to the separate station problem
is to go out and buy a little transceiver, a
“Communicator” or a complete separate KW rig
and 7551 receiver. The other solution is to
resort to the junk box. That was the one 1
adopted, along with a little horse trading.

The resulting station cost not a penny of
cash outlay—although TI'll confess to a fairly
well stocked junk box. It sports a crystal
converter working into a command set for
receiving, and 45 watts of screen modulated
rf in the transmitter. The ground plane antenna
is a “fish pole special.”

No special attempt was made at compact-
ness, since the rig is essentially a fixed-fre-
quency job and can be tucked away out of
sight, controlled entirely by the PTT button
on the mike, and the af gain and squelch
control at the operating position.

Since the Tallahassee Key City Net operates
on 29,560 and this is also the state-wide mobile
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calling and emergency frequency, my rig is
designed for 10-meter operation.

The Transmitter

I used an 815 tube in the final because some-
body once gave me a couple of them, and I
hadn’t up to that time, been able to figure out
anything else to use them for. Almost any
suitable beam power tube can be substituted
with suitable adjustments in electrode poten-
tials and drive.

Because nearly every junk box will contain
different tubes, I make no attempt to describe
my transmitter in detail. Layout is simple and
construction un-critical, within the limits of
good practice.

Instead, I will try to give you in general
terms some ideas you can apply to impro-

vising your own rig from what you already
have on hand.

The initial model used a 6AG7 crystal
oscillator quadrupling in the plate from a 7
mc crystal. However this didnt supply enough
drive, so I built a 5763 oscillator on a sub-
assembly mounted under the -chassis. The
6AG7 was converted to a doubler. For some
reason a 6CL6 would not work properly as a
crystal oscillator with this circuit. I checked
several 6CL6s and none of them would oscil-
late.

A GDO is helpful in hitting 20 meters with
the oscillator plate coil and 10 meters with
the driver plate and final tank coils. Three-
quarter-inch diameter B&W Miniductor was
used for all the coils. The buffer and oscillator
are tuned with small 50 mmfd APC capacitors.
A receiving type 75 mmfd wvariable tunes the
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final, and a small two-section BC wvariable
serves as Pi loading capacitor.

The screen dropping resistor should be ad-
justed in value to give a screen voltage on the
final which is approximately half the recom-
mended screen voltage for regular class C
operation.

Voice peaks will then swing screen voltage
up to full recommended value.

A number of audio tubes were plugged into

the circuits. With this carbon microphone, a

6SL7 (high mu triodes) gave more and better

audio than a 6SN7 (medium mu triodes). A
616 gave better modulation than a 6V6, 6F6
or similar tubes. The rig would probably
benefit from more audio gain.

This could be achieved either by using an
additional voltage amplifier stage, or an audio
step-up transformer for the mike (or both). It
a crystal, dynamic or ceramic mike is used, an
extra audio stage will be necessary anyhow.

Several features of screen-modulated ampli-
fiers become pmtm{mt in this rig. Since so
much of the design is left up to the impro-
visations of the builder, it might be well to
review a few of the important ones, and look
over the angles and pitfalls.

Beam power tubes have several important
characteristics which are unique.®

(1) The plate current (hence the output)
depends more on the screen voltage than on
the plate voltage.

(2) Screen current rises sharply as grid
drive is increased.

(3) Screen current falls off as amplilier
loading is increased.

(4) Screen current is maximum when the
plate tank circuit is tuned to resonance.

Obviously, screen modulation itself is de-
pendent on the first characteristic. In this
amplifier, we leave the plate voltage practically
steady while we change the screen voltage
(and hence, the plate current.)

These audio-rate changes in output produce
the “automatic QSB” characteristic of screen-

AF AMP
AF AMP
005 IN34S 005
| MEG.
500K
7 Fig. "
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modulated rigs. screen negative on downward modulation

Since some plate current flows, even when peaks, complete plate current cut-off is
the screen voltage is zero, it is never possible achieved—but the resulting distortion is hor-
to screen modulate an amplifier 100 per cent. rendous, since this portion of the screen-volt-
If some means is provided for driving the age-plate current curve is very non-linear.

TRANSMITTER

815
807
6146 2

ANT.
ETC. T
-RX
00|
o~

% Rv2c
50 100

R
3, 1 \gkw 400 600V

15K

RX O.P. XFMR VC WINDING
R2
SWz \Tk SPEAKER VC

= 6.3 VAC
H FIL LINE

72

47K & 12AX7
ik
2

| .0l
6SL7 |
k- 47K

CARBON

I MIKE
i T
mf 2003 == |19,

350 25

Ft#i SOK |IW

ALl
R4 CHOSEN TO GIVE 6-8 VOLTS AT TAP.

Tl 50W TO 250K INPUT XFMR
(THORDARSON 20A0!I OR EQUIVALENT)

/1

R-1—value chosen as maximum which will permit Ry-1 to close positively when the PTT
switch is activated. Yalue will depend on characteristics of Ry-1.

R-3—With an 815 final, R-3 is selected to give about 150 volts on the screens with the
6L6 pulled out of the socket. Yalue depends on plate voltage used.

R-2—Plug the 6L6 in again and select a value of R2 which will give 50 to 60 volts on
the screen with no modulation. SW-1 is open for all these adjustments. R2Z probably will
be about 1000 ohms, 1 watt.

SW-1—is normally closed for operation. Closed, resting cathode current in the 815
should be about 30 ma, with peaks to 60 on modulation.

The NE-2 may be mounted on the panel to give positive indication that the carrier is
on. It will flicker brightly with modulation.

Inset chows alternative microphone input circuits.
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It might very well be possible to increase
the percentage of upward modulation well
above 100 per cent by using some such non-
linear audio device as the one shown in Fig. 2.
I have not tried this circuit myself, but it
should be quite effective in increasing the
apparent “loudness” of your signal’s audio.!

The diodes and pot result in supplying audio
to your modulator with much higher positive-
going peaks, and much lower negative-going
peaks than are present in your normal speech.
(Polarity of the diodes will depend on how
many phase reversals follow the point where it
is inserted in the circuit. Wrong polarity will,
of course, result in stronger downward peaks,
which is just what you don’t want.)

With the quadrupling crystal oscillator, grid
drive to the 815 could not be made to exceed
about 1 ma, which is less than half what it
should be. This resulted in low screen current
(see 2, above) which produced high screen
voltage and therefor poor modulation linearity
and low percentages of modulation along with
poor final amplifier efficiency.

Adding a driver stage brought grid drive
up to 2.4 ma which is where it should be on
an 815. This brought the screen voltage and
current into line, with much improved audio
performance.

Choice of a clamp tube is important. Unless
the tube can draw heavy plate current (this
is another way of saying it must have low
plate impedance) it does not exercise the
desired effect on the screen voltage of the final
amplifier.

With no audio signal at the clamp tube
grid, the plate-cathode resistance is very low,
and in eftfect forms the low end of a voltage
divider formed by the screen dropping re-
sistor in series with the modulator tube plate
resistance. The final amplifier screen/cathode
impedance parallels the modulator tube but is
a much higher value.

As the modulator tube grid is driven nega-
tive by voice peaks, its plate resistance in-
creases, thus in effect, “raising” the “tap” to
which the screen is connected and supplying
more screen voltage.

The lower this no-signal resistance can be
made, and the higher the mu of the modulator
tube, the more effective it will be. Thus a 6.6

works better because it has a lower plate |
resistance when triode connected and the mu |
is probably about the same as that of the

6V6, 6F6 and 6AQ5.

Adding modulator tubes in parallel will de-
crease the plate resistance (both in the no-
signal and maximum signal condition) but will
not change the mu., (Mu is the ratio of plate
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SQUELCH / AUDIO

TI STANDARD OUTPUT XTMR
E000W TO 3.2W

current change produced by a given change
in the grid voltage.)

Adjustment of the transmitter is routine.

It consists of making sure (with a GDO)
that all resonant circuits are on the right bands,
debugging any parasitics which may turn up,
adjusting electrode potentials of all the tubes
to their correct values and adjusting grid cur-
rent in the final to its correct value.

The final step is proper loading of the final.
An improperly loaded rf amplifier modulates
very poorly.

Over-loading severely reduces sereen current.

Under-loading results in low output and loss of
pOWer.

PTT

The press-to-talk set-up may look a little
odd at first. But it is actually quite straight-
forward. A surplus de relay with a coil resist-
ance of about 300 ohms was available. It
wouldn’t operate on the cathode current ot any
of the tubes, so the dropping resistor was a
natural.

The antenna change-over relay is a 4-pdt
job not designed for rf work, but it per-
forms ok. Besides changing the antenna, it
also turns on plate voltage on the final and
exciter stages, and opens the voice coil to the

receiver., This relay is mounted in the final
amplifier compartment.

Receiver

Since this was to be essentially a fixed-
trequency station, there was little need for
fancy tuning devices, calibration or the other
tricky gimmicks which make many hams un-
willing to tackle a receiver.

It uses a crystal converter working into a
surplus command set.

Even the converter oscillator crystal came
from the junk box. It is a discarded citizen’s
band unit which gives a difference frequency
of 2565 ke, with our local net frequency, and
[ used the command set which tunes from
1500 to 3000 ke.

The converter is conventional throughout.
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The 6AS6 is a low-voltage pentode I salvaged
from a radar unit (does anybody know what
else it's good for?) but a 6C4 or triode con-
nected 6AU6, a 9002 or nearly any other
oscillator will work. In fact, any circuit which
will oscillate on the proper frequency will work.

With this tube and this crystal, I couldn’t
get oscillation with the crystal connected be-
tween grid and ground—perhaps because the
plate voltage used (90 to 100v) was too low.
[f you use a new crystal it might be advisable
to use the circuit recommended by the manu-
facturer.

The oscillator frequency doesn’t matter, so
long as you have a receiver to tune the differ-
ence frequency.

An interesting feature of this circuit is that
the only tuned circuits are the antenna and
mixer grid tanks tuned to the operating fre-
quency. The output of the mixer is tuned by the
antenna coil of the if receiver. To change out-
put frequencies, it is only necessary to change
the crystal.

The antenna and mixer grid coils are rough
tuned with a GDO after the unit is assembled,
then carefully peaked after the whole receiver
is put into operation.

I made a standard conversion of the ARC-5
receiver except that I removed the 12A6
audio power amplifier to save power drain,
and converted the BFO to an audio voltage
amplifier.

Negative bias to operate the squelch is
picked oftf the diode detector load resistor.

Audio and Squelch

I made a separate unit of the audio ampli-
fier and squelch circuit, so as to permit it to be
placed at the operating desk, with the rest
of the unit tucked away out of sight.

The audio circuit is a conventional 6AQ5
power amplifier driven by half of a 12AU7
which receives its audio input from the ARC-5.

The other half of the 12AU7 is a relay con-

TO RYZ2C & AKS

CONVERTER
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trol tube. When the cathode pot is properly
adjusted the relay is just pulled in, opening
the voice coil lead to the speaker (or shorting
the audio input, depending on how you want
to work it),
When a carrier comes through the receiver,
a negative voltage develops at the detector.
This is applied to the grid of the squelch tube,
causing the plate current to drop, permitting
the relay to drop out, completing the audio
circuit and Presto! we have audio output.
Many other suitable squelch circuits exist.2
I happened to have components for this one.
There is no reason why this unit could not
be built on the chassis of the ARC-5 if desired.
There’s room on the dynamotor deck. The
12A6 could be retained as audio power tube.
A crystal diode can be substituted for the
detector diode in the 12Q7 (or whatever tube
is used) and the 12Q7 socket re-wired for a
6SN7. Halt the 6SN7 would drive the 12A6.
The other half would operate the relay, which
can be mounted on the dynamotor deck,
Naturally, any inexpensive receiver can be
used as the if, including a broadcast receiver.
I debated using a super-regen receiver in-
stead of the more elaborate system I used. I
decided on the latter because it is capable of
better weak-signal reception, it is not as sus-
ceptible to QRM from signals 15 to 20 kc from
the net frequency (as super-regens are) and
does not radiate spurious signals from the de-
tector. Another factor is the limited choice of
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squelch for super-regen detectors.

A disadvantage to the system selected is that
the if is quite sharp, and a net signal must be
very close to frequency to be heard.

It would be quite possible to improve on
this receiver. For example, a low-noise front
end and converter would help with the weak
extended-ground-wave signals. Choice of the
7 mc command set would provide a much
broader if, less critical of small frequency dis-
crepancies of net stations.

Conclusions

I have not worked 400 countries with this
rig. I do not consistently get 5x9+ reports from
Bhutan when the band is closed, or while using
a wet noodle for an antenna.

However, using a simple fish-pole ground
plane antenna about 45 feet in the air, I have
one of the stronger signals on a local net
dominated by Tenners (4.5 watts) Cheyennes
(90 w to poor antennas) and 50-watt mobile
rigs.

This rig has worked KZ5, KP4, W6, W7,
W3, W2, W1 (on “short skip"—not extended
groundwave). It has worked extended ground-
wave for 50 to 90 miles with a good antenna
and comparable power at the other end.

Quality reports on the audio have all been
good. Modulation percentage seems to be about
as good as you can get with screen modulation.
For purists, of course, it would be quite feasi-
ble to plate modulate the rig by making a

73 MAGAZINE



couple of simple changes in the final screen
circuit (like pulling out the clamp tube).
However, for its intended purpose—reliable
local communication with no QRM, QSB or
QRN—it can not easily be improved on.
Improved receiver performance and a better
antenna would extend the limit of reliable
groundwave coverage—but even so, if the “bet-
ter antenna” turned out to be a beam, it would
severely limit omni-directional local operation.
For 10-meter buffs who want variable fre-
quency operation, it should be very simple to
drive the crystal oscillator stage with a 7 mc
VFO. A proper choice of converter crystal and
tuning range for the output of the converter
will provide excellent 10-meter reception in all
parts of the band. For this kind of service,
where re-tuning the transmitter is necessary
after long QSYs, it would be desirable to put
a meter permanently in the cathode of the final
amplifier and perhaps a second meter in the
grid return, to monitor the drive. Of course,
the same meter could be switched back and
forth between them, leaving suitable shunts
installed in the leads to be monitored.
However, the rig described admirably meets
the demands it was designed to satisfy. So I
expect it to see a good deal more service before

making any further modifications.

. WAMLE

(1) CQ, June 1959, page 39, “A Positive Peak Expander,”
Compton W3BSA.,

(2) 73, Dec. 1960, “The Perfect Squelch” staff.

(3) “Understanding Tetrode Screen Current,” QST, July
1961, page 26, Meacham—WG6EMD.

Letter

Instant Conversion of BC-603
FM to AM

Wayne,

It takes longer to write about this conversion than it
does to do it. I acquired a new BC-603 off a disgruntled
ham for next to nothing, and spent nothing to convert it,
RESULT, one very good Receiver for 20 to 28 mec. On
the back is a socket where power and test plug is applied.
JUMPER A WIRE FROM PIN 3 TO PIN 18.

LIFT EITHER END OF RESISTOR R-10.
APPLY POWER. Call lite, BFO, and Squelch all oper-

ate as usual.
. KOHTM

EXPIRING?

73 subscribers can easily check their date
of expiration. The last two numbers indi-
cate this: 53 means May 1963 is the last
issue we will send on their subscription.
N5 tells you that November 1965 is the

last issue.
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ALL MODES
MOBILE - FIXED

175W-CW — 100W-AM — 140W (PEP) DSB

A simple ''flick of the switch!! for 75 watt
novice power. Don’t let high cost rigs kill your
hobby - try WRL's high powered, low cost,
175 watt transmitter for 2 weeks. You must be
100% satisfied, or return .postpaid for full re-
fund. Terms: ND money dowrn -- $5 00 per month.




FhesNCX-3

The bands have been well occupied during
recent months with speculation on the many
new sidebands transceivers, and the new Na-
tional NCX-3 tri-band job weighing in at $369
seems to have created a particular stir. The
Collins transceivers put enough fellows on the
air with mobile SSB rigs to show us all that
this was the way to live. The appearance of
the Swan single band transceiver proved that
a demand had been built up for lower priced
transceivers, if you can call completely sold
out production any kind of proof. National
obviously forecast the trend some time ago
and made every effort to come up with a
package that would fill the bill.

Many of us have been wondering when
National would return to making transmitters,
an art form that they have left alone for over
twenty years now. How many old timers
remember the NTX-30 push-button exciter or
the National 600 transmitter? TI've got the
power supplies and modulator from the old
600 and they are still in daily use driving my
two and six meter kilowatts. I expect they will
still be going as long as I can get on the air.

Being close to Boston there was little prob-
lem in cadging an early production model
NCX-3 so we could find out how much of the
design of this gadget came from the engineer-
ing department and how much from the ad-
vertising agency, where it would appear in
the ads but not in the finished product, a
design technique not unknown in the ham
field. Exhaustive tests did not uncover any
overstatement of the specifications in the
National ads. Indeed, they were invariably on
the modest side.

/8

Wayne Green W2NSD/1

First impressions are important and I must
admit to being quite favorably impressed by
the trim good looks of the rig, its light weight,
and its solidness. The solid extruded aluminum
front panel with white anodized (very difficult
to scratch) finish give not only the beauty
of simplicity, but help considerably to make
the unit extremely sturdy for stability.

The installation took about one minute, and
consisted of plugging in the power cord, the
speaker/power cable to the rig from the
separate supply (model NCXA), the antenna
and the mike. The back lit tuning dial and
S-meter not only look great in the shack, but
are particularly good for mobile operation
where you want to have a minimum of glare
and a maximum of see.

Peaking the Exciter-Tune and PA-Tune con-
trols on the received signal and then loading
the final to 300 ma was all that was necessary
to tune up the NCX-3. Switching to SSB, 1
called in on a QSO and was pleased to get
good signal reports from all hands. The VOX
circuit and anti-trip circuit worked extremely
smoothly, doing a lot better job that the earlier
engineering model that I had checked a couple
months ago. The redesigned VOX circuit and
extra stage of anti-trip amplification allowed me
to turn up the gain full blast and still have the
VOX work when I spoke normally in the mike.

The bandspreaded Exciter-Tune and PA-
Tune controls make the tuning quite un-
critical and greatly simplify mobile operation
where you don’t want to fuss too much while
zipping along. The main tuning control is a
large knob driving the tuning condenser
through a 45:1 miniature Velvet Vernier with
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Mosley, the top name in beam manufacture, now has a complete line of quality
Built tawers designed to fit every need, application and requirement.

ﬂ|_1‘l|II«:::|»sI..caaﬁ:!'__
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Meosley Towers are designed for 30 pound wind pres-
sure areas in which full engineering calculations
and specifications are available with the~ purchase
of a tower to meet and exceed building code require-
ments in areas requiring special permits for tower

installation.
Deatures

A-Heavy Duty Steel Channel Bracing Members-
Conforms to ASTM standard for structural
members.

B-Low Friction Section Guides.

C- Vertical Guy Attachment Loops.

T
—

—_— ——— o =
R e R
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-

D-Welded Section Stops.

E - Heavy Duty Safety Clips.

F - Metal Ball Bearing Pulley Sheaves,

G- All Welded Construction (done by certified
personnel under strict inspection and manu-
facturing controls).

H- Galvanized Aircraft Type Raising Cables.

e e S—

- '-I

| - Geared Crank-up Winch and Safety Lock.
J - Extra Reinforcing Spreader.
K - Heavy Steel Winch Frame.

N

A
features not illustrated

L - Predrilled Rotor Mounting Plate with series
300 will accept CDR type rotor - series 400,
500, 650, 700, 750 will accept either CDR
or Prop-Pitch types.

M- 2 inch |. D. Mast Sleeves.

N - Iron Phosphate Rust-proof Undercoating plus
a Tough Triple Coat Epoxy Resin Finish -
Galvanized series are also available at only
a slightly higher cost.

0-All Tubular Leg Members of High Strength
Mechanical Steel Tubing-Conforming to the
Formed Steel Institute standards.

P Heavy Duty Steel Hinged Base Plate.

The Mosley “Towermaster’ design is available in a
complete tower package unit which includes all Guy
Cobles and Cable Clips, Guy Plates, Thimbles, Guy
Anchors and Extension Mast.

Mosley No. Height ft. Weight Ibs. Price

CTL-30237 37 145 $ 99.95

CTL-40237 37 165 144.95

CTL.50237 37 10 17995  Mosley also has a complete line of

CTL-40354 54 275 199.95 SELF SUPPORTING TOWERS

CTL-30471 71 290 229.95

CTL-50354 54 320 245,95

CTL-40471 71 395 274.95 ndf P .

CTL-30588 a8 390 319.95 MOSLEY Lfff{.ﬂrﬂmc:s, Ine
4610 North Lindbergh Blvd.

CTL‘BM?I ?1 ﬂﬁﬂ' 345-95 Hridgclﬂn, Misﬁnuri

CTL-50588 88 620 476.95

CTL-506105 105 890 784.95
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no trace of backlash or lost motion. Feels good.

The NCX-3 pulled in everything my NC-303
could. All drift disappeared after less than ten
minutes of warm-up. The AGC on SSB was
particularly good, with no thumps, even with
the rf gain wide open. Selectivity, on both
transmit and receive, is achieved by means of
a 5.2 mc half-lattice crystal filter which is 2.5
ke wide at the 6 db point. The selectivity is
just right for SSB.

The NCX-3 covers the 20-40-80 meter phone
and CW bands, making it much more flexible
than the single band transceivers. These are
the bands that will be most usable for ama-
teurs during the next few years while we are
suffering from a lack of sun spots. They are
the best bands for mobile sideband use due
to the high level of present sideband activity
in these bands.

Though the NCX-3 runs 200 watts PEP
input to the 6GJ]5’s in the final using the
NCXA power supply, I suspect many amateurs
will, as usual, want to see what happens when
they run up the voltage with their own supply
and PEP it to nearly 400 watts. The tubes run
black at 200 watts DC input, so I'll bet there
is a lot more soup available there.

The transmit-receive process is all done by
one relay, which cuts down on the probability
of defunctation. This relay is quite quiet, being
electrically silent on VOX (no noise audible
whatever other than the mechanical “click”)
a;lli a just barely noticeable “pop” on push-to-
talk.

The VFO is completely shielded and is
mounted on a solid %” aluminum plate for
stability. The PA is also shielded, a feature
which not only helps keep down any trend
towards TVI, but also keeps fingers from pass-
ing along electrocution to their owner. I feel
that all rigs should have adequate protection
built in to keep careless operators from suicid-
ing themselves.

The ac supply (NCXA) is hernia heavy with
its huge power transformer and two filter
chokes. This one stays cool and has excellent
regulation. I didn’t try the de supply as the rig
was just on loan and I didn’t want to make
holes in the Porsche. It switches at 200 cycles
(half the usual frequency) and gets away from
the transistorized whine problem.

Though the NCX-3 is designed primarily
for SSB operation, it does put out well when
switched to AM. This changes the receiver
over to an AM detector and you insert carrier
in case you run across anyone that still can’t
figure out how to tune in SSB. Unlikely. On
CW the VOX circuit gives very fast break-in
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and less than half of the first dit is clipped
even with the bug bugging away at 25 wpm.
The VOX Delay control lets you adjust the
time for receiver recovery from between words
to between letters. No sidetone is provided so
you have to use a separate CW monitor or
know what you are doing without one. Simple
matter.

The NCX-3 did a fine job here during our
tests, was easy to operate and brought in very
complimentary comments. It looks nice, works
well, and is certainly reasonably priced. Na-
tional has done a beautiful job on their return
to the transmitter field after all these years.

I guess that the biggest problem that we had
with the NCX-3 during our test was that just
about every ham that dropped by to see the
73 headquarters ended up mostly seeing the
NCX-3, giving it a few flings on the air and
then getting mad when we tried to explain that
this one had to be returned to National after
the test and couldnt be sold to them.

. « « WZNSD/1

Solving the
Bird Problem

Robert Swearengin WS5HJV
i3 oratf

The radio amateur has made great strides
in communications . . . RTTY, SSB, VHF,
Moonbounce and project OSCAR are indeed
a tribute to the fraternity. A glance through
any amateur publication will reveal technical
articles which command the respect of the
most hardened professional. Even the average
ham, who might be an English teacher or a
lawyer by profession, has a working knowledge
of electronics and is able to maintain his own
equipment.

In spite of this, however, one phase of the
art seems to be standing still. Little improve-
ment has occurred in the CW segment of the
hambands, and poor keying is as common as it
was ten years ago, if not more so.

The arguments for and against CW will not
be discussed here, as this is not the purpose
of the article. I happen to enjoy CW personally,
but amateurs compose a versatile, loose knit
group and we all have our “druthers.” Let it
suffice to say that CW is efficient and CHEAP,
and is therefore probably here to stay.

Considering recent advances in transmitter
construction and design, it is difficult to under-
stand the trend toward sloppy keying. The
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“Northern California’s Most Complete Ham Store”

time was when Joe Ham would immediately
zero in on one of those chirpy, buzzy signals,
because Joe knew it was probably XY3PU,
who didn’t have a radio store around the
corner, and was of necessity running a pair
of surplus 5Y3’s in the final. Nowadays, though,
Joe tunes in only to discover (after sweating
out fifteen minutes of CQ’s) that the signal is
being produced by good old Lewis Lid over in
the adjoining county.

Now, granted it is tougher to tame a signal
on the higher frequencies, but what about 80,
40, and 20? The ratio of bad signals to good,
even on the lower frequencies, is certainly
worthy of consideration. In fact, some evenings
the low end of 20 sounds like the aviary at the
Dallas Zoo.

This is no doubt partially due to the RSB®
system prescribed to by many CW operators.
A five ke chirp with raw ac on the final plates
might bring a T8 report if the fellow on the
other end doesn’t happen to like your fist. This
type of reporting is misleading to say the
least, and is especially tough on the DX station,
who often has no other means of checking out
his equipment. In actuality, most hams are
grateful for an honest report, and are con-
cerned if their signals are not up to par. Per-
haps some of the offenders on the CW bands
don’t realize that their signals are not as clean
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as they should be.

Oddly enough, the chirps, clicks, and back-
waves do not always emanate from homebrew
equipment, In fact, as often as not, a commer-
cial job is responsible for the offensive signal.
However, this can easily be rectified by a little
ingenuity, a letter to the company manufac-
turing the equipment, or both.

Most keying problems can be solved with a
minimum of effort. Certainly grid block and
differential keying are to be preferred, but
even oscillator keying can be perfectly accepta-
ble with good voltage regulation. If break in
operation is not desired, keying the final
cathode is simple, and works quite well on
smaller rigs.

So how about it, fellows? You too can have
a good, clean signal which is a pleasure to
copy. The ham has always had a reputation for
doing a FB job with the materials on hand,
and for solving his own problems. Here is an
area of our hobby which needs a bit of im-
provement. Take an extra five minutes to check
your keying with someone across town, and if
necessary sacrifice that one evening's operating
time to make a few improvements. Then make

your next RST report an honest one . . . the
ham on the other end will appreciate it.
. ... WHH]JV
*Readability, Strength, and Bull
81



How
Low

Cal)

Richard Genaille K4ZGM
7119 Quarterstaff Road
Winston-Salem, North Carolina

In these days of transistors and nuvistors,
lasers and masers, gigacycles and nanoseconds,
anyone who starts talking about radio stations
operating around 15 kilocycles or below is
usually looked upon as some kind of a nut.
The author is no exception and, in the process
of informing his engineering confreres as to
what fascinating things are happening on the
very-low and extra-low frequencies, is often
subjected to considerable eyebrow raising. This
is not surprising at all when one considers that

The author with VYLF loop antenna (18 ke).
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the higher frequencies have been in the lime-
light for some time. Articles dealing with the
radio spectrum below the broadcast band have
been few and far between and, unless one
subscribes to a wide variety of technical publi-
cations, it is almost impossible to realize that
significant developments are presently taking
place on these frequencies.

It is beyond the scope of this article to
cover in detail all of the interesting and
fascinating developments which have been and
are taking place on those frequencies below
the broadecast band. The author’s purpose in
presenting this article is to outline briefly some
of the “goings on” and to provide a bibliog-
raphy of recent articles that the reader can
consult for further information on various
phases of very-low and extra-low frequency
work. It might even be possible to stir the
imagination of a sufficient number of experi-
menters so as to produce a run of interesting
construction articles on extra-low frequency
experiments or on low cost, precise frequency
standards for ham or shop use taking advantage
of the highly stabilized transmissions of the
network of high-powered VLF stations.

To get an idea as to the range of the radio
spectrum with which we will deal you may
wish to consult Table 1 for the frequency band
nomenclature. This table is, of course, a
partial listing. For those who are not in the
ranks of the very-old timers the long wave-
lengths from about 3,000 to 23,000 meters
were used exclusively in the early days of
radio for transoceanic communication and are
still used for specific services. Some of the
early experiments of Marconi indicated that
as the height and capacity of an antenna were
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increased, the distance over which communi-
cation could be held also increased. For this
reason the wavelengths used for long-distance
communication gradually increased until World
War I when wavelengths of 10,000 meters
(30 ke) or more were used with various types
of large top-loaded antennas. During and after
the war, the wavelengths used continued to
increase to upwards of 23,000 meters (13 kc).
Experiments made on the higher frequencies
after World War I gradually proved the use-
fulness of the higher frequency bands for
worldwide radio communication. Much of the
work and many of the experiments that caused
the shift to the higher frequencies came from
the radio amateur. It may come as a great
surprise to a number of hams to know that
as far back as 192