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A Subsidiary of LTV Ling Altec. Inc.
1515 South Manchester Avenue, Anaheim, California

GONSET,~NC.

COMMUNICATOR IV TRANSCEIVER

Available in 2 and 6 meter ve rsions, the Communicator IV de
livers a powerful AM signa l with high leve l speech clipping.
The crystal-controlled. AM tra nsmitter offe rs a select ion of any
6 frequen cies at 24 Watts input power. Built-in AC and DC
power supply.

CSB·II TWO·METER TRANSCEIVER (900A)
For SSB. AM. and CW operation, the GSB-II Two-Meter repre 
sents the most in versatility, compactness. and dependability
ideal for ham shack or mobile installations. This rugged . easy
to operate transceiver covers the entire 2 meter band in four
1 Me segments. delivers a full 20 Watts PEP. Power supplies
are ava ilable in AC and DC Versions.

CSB·VI SIX·METER TRANSCEIVER (910A)
Covering the entire 6 meter band in 1 Me segments. the 910A
operates on SSB, AM and CW with liz /LV sensitivity and 2.5
Watts audio ou tput. For maximum dependability. all low level
circuits are solid state. Matching power supplies in AC or DC
versions are avai lab le.

903·A AND 9tH POWER AMPLIFIERS

For 2 and 6 meter systems. the 903·A and 913-A may be cou
pled to any exciter supplying 5 Watts. Operating as class AB
for SSB. and class C for AM, CW, MCW, FSK. FM and PM .
they have an extended range to cover MARS, CAP and other
frequency allocations. Peak input is 500 Watts on all bands
with the exception of a 300 Watt maximum for AM.

CSB·201 SSB RF LINEAR AMPLIFIER

Here's the last word in amplifiers for the 80. 40, 20. 15, and
to-meter bands. Gonset's GSB·20l delivers 10 db gain with
maximum power input ratings of 2000 Watts PEP, SSB. 1000
Watts on CW and 400 on AM•

C·SO COMMUNICATOR

A six-meter fixed station transceiver. the G·50 is rated at a full
48 Watts. crysta l or VFO. RF stage provides high SIN ratio and
high sensitivity. Excellqnt image rejection, 7 Kcs selectivity,
dual conversion and other top features make the G·50 an
excellent OX selection.
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The NEW 2 K·2 floor con
sale $675.00

In three short years the orig

inal 2-K set new standards

for high power performance

in the amateur service and

established a tradition of
,

excellence throughout the

entire amateur world. Now

the 2 K-2 reaches new levels

of achievement in electronic

and mechanical designs.
, '

The NEW 4·K "Commercial"

floor console $980.00

Four kilowatts PEP on SSB,

two, kilowatts continuous

duty CW, linear AM or FSK.

The 4-K has been specifi

cally designed for commer

cial and military services

requiring extra power, extra

reliability and yet contained

in the same compact cabi

net as the 2·K.

A'II 2K'· 2 and 4-K models are available for operation on any frequency from 3.5 me to 30 me.
, ,

6'/, FINANCE CHARGE' 10'/, DOV¥N OR TRADE-IN DOWN' NO FINANCE CHARGE IF
PAIDIN 90 DAYS' GOOD RECONDITIONED APPARATUS' Nearly all makes & models,
Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.. ' . .
TED HENRY IW6UOUI BOB HENRY (WOARA) WALT HENRY (W6NRVI
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A dynamic new line of
Linear Amplifiers for

the amateur, commercial
• and government services

The NEW 2 KD·2 desk model $675.00

All the famous 2·K power and reliability in a smaller, lighter
two piece configuration with separate power supply. The
total weight of both RF desk and power supply is 75 Ibs.. . .
The NEW 2 KR·2 RF deck only (no power supply) $425.00

For those who want to provide their own high voltage, fila

ment and relay power supplies, we offer the RF deck only

of the 2 KD·2 desk model.

For the discriminating user the 2K·2 and 4·K will be avail

able shortly in automatic tune designs .. called the 2K·2

auto and 4·K auto. They are designed to achieve either
remote or local control of six channels with fully auto
matic operation.

-i te for complete descriptive Iit,;,er,;a,;,tu;.r,;,e _

CAll DIRECT . •. USE AREA CODE

Butler I, Missouri 816 679·3 127
11240 W. Olympic, Los Angeles. Calif. 213 477·670 1
931 N. Euclid. Anaheim, Calif. 714 772·9200
6116 N. 27th Ave, . Phoenix, Ariz. 602 AM 4·3895
. . . . ..... ".

_ _ _ _ _ _ E;:;as:;,t.:;c;;;oa:;:,st Rep.: Howard Laughrey. 2 Elizabeth St ., Chappaqua, N.Y. 10514, (914) CE 8-3683

"W orld s Largest Distributors of Short Wove Receivers"
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never lay die

Fast operation
A few months back I devoted a bit of my

editoria l to my thoughts on techniques for
working the most number of stations in the
shortest time. Since then I've had several op
portunities to do field work and experiment
more with the various systems of fast operat
ing.

Den's system is pretty good. He sits down
on 14,104 or so and announces the band of
frequencies he is tuning. This gives him the
latitude to select who he wants to work,
though usually the QRM is heavy enough so
that even with the stations sp read out over
twenty or more kc only the really loud stations
get through.

My arguments against thi s system may be
sma ll-minded , but there are a couple of things
that do bother me. First of all this sort of thing
ties up large segments of the band for hours
on end. If it is absolutely necessary to do this
to run a DXpedition, I suppose we can afford
the spectrum now and then, but I don't think
it really is all that necessary. Secondly, if
you've tried this arrangement you know that
the big guns can genera lly get through in a
rather short time, but that some fellows spend
hours and even days trying to get through. It
doesn't take long before the contact has gone
far beyond the limits of fun and the project
has become a matter of desperation combined
with growing hate and frustration.

Let's say, for example, that at one particu
lar time there are fifty stations calling a
DX station. This fifty are spread out over 20
kc of band that is in norm al use at the start
with fellows workin g DX and rag chewing.
The howling mob crushes all previous activity
on those frequencies in short order and the
furor on the band attracts more casual tuners
and soon the pack grows faster than the DXer
can whittle it down. Under the usual condi
tions it will take our DXer about 25-30 min-

•

utes to work that fifty stations, what with re
peats of call letters and waits for th~ more
long winded chaps to finally sign their calls
and stand by . . . yon see, you never ~now
when vou tune in a station just how quickly
he is going to shut up . . . and you find your
self listening with growing horror as he goes
on and on and on calling you. By now you
have so many minutes tied up in waiting for
him that you hate to tune off and find some
one else. Most fellows that call give your call
a couple of times and then sign theirs".Often
vou will hear vour call, tune It In and Just as
the other cali is start ing to come thr01.~gh
someone else swishes down and starts calling
vou .. . and the minutes drag on .
. OK, so that system has some faults, what
about the others? \Vell, I discussed the
ET3AC svstem of listening for a designated
time off 'the transmitting frequency of the
DX station for calls. This allows the calling
stations to spread out for about two or thre.e
minutes and call so the DXer can get their
call letters . . . and this is the time consuming
part of the whole deal. Then he can ~vork
them break-in on his own frequency. This al
lows the transceive boys to play the game too.

During my trip I tried D on's syst.em ~ev

eral times and, frankly. he can have It. "hat
a miserable job that is sortin.g out ~11 t~at
QR~1. And I couldn't help feeling a bit guilty
about what I was doing to the band . Also.
the mass of QR~f made it virtually impossi
ble to work the weaker stations until the loud
ones had all been worked. And I hated to hear
fellows tell me that they had been calling for
over an hour.

I tried the ET3AC system a few times too.
This might work fairly well if you had a band
relatively free of QRM. Don:s syst~msHattens
all activity in the band he IS tumng 10 short
order and he can tune there knowing that
alm ost anv signal he hears is calling him. The
mob viol~nce to the band every ten minutes
or so called for by the 3AC system doe~n't
chase anyone out, it just mixes everything
together with the result that the DXer has. one
devil of a job getting very many calls wntten
down . I did not find this much faster than
D on's system.

\Vorking transceive on your own freC}uency
is usually pretty slow and I have kind of
avoided this. I've been in too many of the
pileups trying to get through to a DX station
myself and know how long that fellows can
keep calling in order to be the last one to call
and thus be in the clear and get through. And
if the DX station is weak the callers can go

(Continucd on Pasi:' 'OR)
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Drive:

Model SBA-50

Misc:
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•••••
••••••••

•
•

SPECIFICATIONS:
Mixer-Ampli fier SO-S4mc
Tubes: 6UBA Oscillator-Mixer

12BY7A Amplifier
6360 Linear power amplifier
Requires 9mc sideband signal
from SBX-9

Output: SSB single tone 10 watts
Controls: On-Off Power

PA Grid Tune
PA Plate Tune
PA Load Tune
Metering Switch

Metering: Oscilla tor
9mc Drive
Buffer Grid
PA Grid
RF Out

Crysta ls: Three posi tions. uses 3rd
overtone 41-4Smc range.
Crystal f requency = f inal
frequency -9mc
Accessory socket provided for
connect ing keyin g circuit to
SBX-9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cyc le power.
$145.00

INTERNATIDNAL

CRYSTAL MFG. CO~ INC.
18 N O LEE • e»< L A . CITY. OKLA. 7:3102

Model SBX-9

-- _ .~ --- '

~t;~1 .-
'V'

~ .Q"" -. c,.-
- ._.

• -
Co • -1:-- •... c= ••

~ ..-..." ~,_... •

(( (MUll: 1966

Order direct from
nterna tional Crystal Mfg . Co.

lA isc :

f i lter:

SPECIFICATIONS:
Exciter-Driver 9mc
Tubes: 6BH6 Osc illa tor

12AX7 Audio
7360 Bal Modu lator
6BA6 Rf Amplifier
fou r crysta l half latt ice
Carrie r Suppression 4Sdb mi n.
Unwanted SB Atten. 40db min.

Outpu t: Provides voltage drive for
mixer such as SBA-SO

Controls: Carrier Balance
Microphone Gain
Test Switch
USB-LSB Switch

Mete ring: RF output for balance
adjust. Two sensit iv ity
ranges avai lable with
front panel swi tch.
Relay included for push-to-talk
operation. Crystals for upper
and lower sideband included.
Requires high impedance microphone.
For operation on 117 vac 60 cyc le power.
$125.00

NE\N from International

,



Editors' Ramblings

Paul Franson WAICCH

Do you own your own business? Yes? Then
how would you like to receive a sizeable gov
ernment subsidy each month whi le your com
peti tion receives nothing? It would be q uite a
help in competing, wouldn't it? But on the
oilier band, how would you like to b e that
unsubsidized competition? No? Well , few
would. This type of treatment sounds unfair
to most peop le, yet is quite common in the
U.S. It resu lts from some laws passed long
ago a t a time when no one could foresee th is
consequence. H ere's w hat happens:

In this country, the government has decided
that certain b usinesses and organizations are
hetter for the citizens of the country than
others. These groups are classed "non-profi t
organizations," which entit les them to two
major fin ancial windfalls: they don't have to
pay any taxes on their incomes like regular
businesses do, and they are eligib le for very
low rates on much of what thev mail. Of
course. they h ave some obligations , too.
They're sup posed to do good-and not try to
influence legislation to any great extent, i.e .,
lobby. But many of these non-p rofit organiza
tions seem to have forgotten their main func
tions . The p eople who manage these groups.
just like the managers of any other businesses,
want to increase their prestige, compensa tion
and infl ue nce, so they usually try to build

•empires.
The National Geographic Society is such a

favored non-profit group. It is a huge organ
iza tion with 1800 employees, an income last
year of $48 million, and a publication with
4.8 million suhscrihcrs. The original charter
of the NGS estab lished its objectives: to in
crease and d iffuse geographic knowledge. But
its major publicat ion , the Nat ional Geographic
\fagazine, can hardly be considered simply a
magazine of geography. Among the recent
articles in the i\'GM have been ones on \Vin 
ston Churchill, the FBI , former U.S. Presi
dents, the Air Force and the Navv. It even
had the exclusive rights to photo coverage of
the marriage of the President's daughter last
August. The NGS also publishes many color
ful h ooks and what many people consider to
be the best general-use maps in the world. But
many other organiza tions publish travel and
picture magazines, attractive hooks and ex-

6

cellent maps. Many people wonder why these
organizations should have to pay taxes and
higher postage than the NGS when their ac
tivities are so similar.

Another non-profit organization is the Na
tional Chamber of Commerce. Its magazine.
Nation's Business, h as ab out %. million sub
scribers. The Chamber. though classed non
profit (and hence by law, non-lobbying),
certainly seems to h ave done its share of
attempting to influence legislation. It is ab le
to do this in the same way many other non
profit groups do. by setting up separate "non
affiliat ed" committees and organ izations to
lobby, as well as b y depending on individual
members and their influence. Its efforts on
behalf of its concepts of "free enterprise" are
well kn own to most Americans. It condemns
government interference and influence in
businesses.

These two organizations p ay no income
taxes. Yet together with 700 similar non-profit
groups, they took in $110 million in ad reve
nues last year. They obviously h ave a trem en
dous advantage over their tax-paying competi
tion. The !'\GM competes not only with Holi
day and Venture. hut with Life. Look and
dozens of m ap and globe makers. Nation's
Business competes with many magazines, too.
One of them is Business W eek. published by
:\fcGraw-Hill. R\V is far superior to N B in
every respect (unless you place a h igh value
on ob vious propagandizing }. But both maga
zincs have about the same ad rates in spite of
the fact that NO h as about half again as many
subscribers as R\V. At least one of the reasons
for this is obvious: Nation's Business's govern
ment subsidy. It's especially gall ing to see the
journal of the U.S. Ch amber of Commerce.
the guardian of "free enterprise:' com peting
unfairly with a tax-paying magazine by taking
a government subsidy.

Another bastion of "free enterprise" is the
American Medical Association, a non-profit
organization. It publishes not one, but 14-ad
carryinu magazines. The A~fA fi ghts sub 
sidized medicine , but subsidized oubl lshfnz
is obviously another matter to them. The A\fA
Journal, its largest publica tion, carried 5700
pages of advertising ($10 million worth) last
year, more th an any other p rofessional journal.
Yet it pays no taxes and gets very low postal
rates .

The In ternal Revenue Service h as b een look
ing into the fin an ces of these and similar or
ganizations. Thev feel that at least part of the
income from advertising should b e liable to
taxes. So far. nothing definite h as come of it.

(Continued on page 110)
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than with a SWAN-250
6-METER

TRANSCEIVER

73 Herb Johnson W6QKI

beam antenna, its talk power does an outstanding job. To work
your AM fr iends you simply insert carr ier to 75 watts input,
and they will read you loud and clear. AM reception is provided
for by the receiver function switch. Also, a noise limiting cir
cu it is effective on both AM and SSB.
The Swan 250 is engineered to provide the same excellent
voice quality which has become the trademark of all Swan
transceivers. And, naturally, the same customer service policy,
second to none, applies to our VHF models.
If you are seriously interested in working 6 meters, see the
new Swan 250 at your dealer. We are delivering now, but the
back order list is getting longer, and we suggest you place
your order soon.

117XC AC Power Supply •. . . .... .•. . .$ 95.00
14-11712 Volt DC Power Supply $130.00
500 ke Calibrator Kit. $ 19.50
Mod.1VX·l Plug.in VOX..•. . . . . .. .... $ 35.00
MARK VI 50 me LINEAR AMPLIFIER
2000 Walts P.E.P., two 3-400Z
tubes. Includes Power Supply.
Price, less tubes $475.00

Meter Band Openings Increase! With sun spat activity now on
e increase, 6 meters is rapidly becoming one of the most in
'estmg bands to operate, and the next few years will un
ubtedly see tremendous activity on this band. Sporadic E
enings are occurring several times each week over all parts
the country, making excellent contacts poss ib le from Coast
Coast and over intermediate paths. With long F2 skip and
Ins-equatorial propagation to look forward to, plus the con
tent ground wave and tropospheric scatter contacts made
ssible with the power of the Swan 250, there is practically
limit to the operat ing pleasure you can find in the VHF

rid above 50 me.
~ Swan 250 is at its best in the SSB mode, for which it was
marily designed. With 240 watts PEP input and an average

SPECIFICATIONS:
240 walts PI.P. input on single sideband, 180 walts ew * Separat•. AM d.t.~t~r.
input, 75 watts AM input with carrier insertion. * AutomatiC neise Irm lt~ r.
Two 61468 tubes in Power Amplifier. * Separate AF and RF gain controls.
Complete band coverage, 50.54 me. * A.udio response ~ssent jally flat from 3.00 to 3100 cycles.
Velvet smooth vernier tuning covers SOD kc, calibrated in * ~I output coupling for matching Wide range of load
5 kc increments. impedences. .
Transmits and receives on Upper Sideband. * Meter indicates ,e ither cathode current or re lative output
2.8 kc bandwid th with crystal filler at 10.7 me. for optimum tumng. and loading. . .
Single conversion design for minimum image and spurious. * Pr~vlslons for adding SOD kc calibrator, or plug-in Vox
40 db unwanted-sideband suppression, 50 db carrier U~It. . • . . . . .
suppression. * Dimensions : 51/2 10. hIgh, 13 In. Wide, 1110. deep. WeIght:
Receiver noise figure belter than 3 db. * VIbs. t t
6HA5 t . d R.F am . 6HA5 triode mixer. rice, ama eur ne , Swan·250 •.. • .. .: ••.••••.•.••.$325

no e • p , External VFO for separate transmit-receive control available
soon.



The sign of quality
in communications gear

2.

National's Super Station

3.

5.

I. This desk-top station for the advanced ama
teur includes the National NCX-5 all-band
transceiver, with digital counter readout accu
rate to 1 kHz on each band and Transceive
Vernier control to provide up to -+- 5 kHz sepa
ration of receive and transmit frequencies.
Transmit-receive selectivity is provided by
National's Scpole crystal filter with superior
6-60 dB shape factor of I.7 to I. The NCX-5
provides operation on upper or lower sideband,
compatible AM, or break-in C\V. Now, onl y
$549.
2. The N CX-A power supply/speaker console
opera tes from 115/ 230 V.A.C. and provides
all operating voltages for the NCX-5. $110.
3 .The VX-50 I VFO console provides choice
of completely independent transmit-receive
frequency control of the NCX-S , as well as

•

transceive operation from either VX-50 I or
NCX-5 ... and also offers five crystal channel
positions for net or novice use. $249.95.
4. The NCL-2000 is a completely self-con
tamed 2000-Watt SSB PEP linear amplifier
for the 80 through 10 meter bands, with mini
mum peak output of 1300 Walls. It may also
be operated for CW, A~I . or RTTY at 1000
Watts DC input. $685 .
5. Tile HRO-500 is a frequency-synthesized
and phase-locked solid-state receiver covering
the 5 kHz through 30 mHz frequency range
with identical 1 kHz calibration. high stability
from turn-on, and 10kHz per turn tuning rate
throughout. Passband tuning is offered for
SSB and CW operation, and IF bandwidths
up to 8 kHz arc included. Operates from 115/
230 V.A.C. or 12 V.D.C. sources . $1675•

73 MAGAZINE



New National-200 Station
The new National 200 5-band transceiver

gives you complete SSB, CW , and A~I CO \ '

crage of the 80 through 10 meter amateur
bands ... at the lowest possible price! Here is
a fabulous five-band transceiver, with all of
N ationa l's world-famous workmanship and
performance, for less than the price of a kit
. . . and check these terrific features : 200 \Vatt
PEP input on SSB, grid-block keying on CW,
and compatible 1\l\1 operation "Separate prod-

uct and A:\ l detection plus fast-attack slow
release AGC in all modes ". Crystal-controlled
pre-mixing with single VFO for high stability,
plus identical calibration rate on all bands.
"Crystal lattice filter for hi gh sideband sup
pression on transmit, and rejection of adjacent
channel QRM on receive. Only $359 .

The AC-200 ( not illustrated) operates
from 11 5/230 V.A.C. and provides all oper
ating voltages for the National 200. Only $75.

National Shortwave Station

Only $69.9 5 ( $89.9 5 with hand-rubbed wal
nut case)

Tryout the National line, at your dealer.

bandspread charts for locating amateur and
foreign broadcast freq uencies. "Exclusive One
Year Guarantee against component failure .

Enter the wonderful world of shortwave
listening with the National NCnX. You'll
hear foreign broadcasts, amateurs, and the
Voice of America, ships at sea . . • even hear
satellite signals from orbit! Here is the same
time-tested conservative design th at goes into
the "most sophisticated National communica
tions equipment ... plus these top-rated N a
tional features : "Continuous coverage from
540 kHz to 3 1 mHz in four bands, "vith sepa
rate electrical bandspread . "Giant easy- to-read
dial with standard broadcast, civil defense,
W\VV, marine, aircraft, amateur, and foreign
shortwave frequencies clearl y marked. • Built
in 5" speaker, and front-panel headphone jack.
• Separate tuning coils on each band for ex
ceptional sensitivity and selectivity. ". Special

--.~ 8 NATIONAL
NATIONAL RADIO COMPANY, INC.. 37 Washington Street. Melrose. Mass. 02176

DEClMlEl 1'" •



Hank Olson W6GXN
3780 Starr King Circle
Palo Alto, California

Some Thoughts on
Transistor Power Supplies

Need a low-voltage power supply for transistorized
equipment? This article gives you the practical
information you need to keep from over- or under-building.

The power-supply is usually the very last
part of the circuit to be built into an elec
tronic design. This is perhaps as it should be,
since the circuit designer often do esn't really
know the exact voltage and current require
ments until the design is done. But, because
the power-supply is last, it often is a victim
of the "dollar-short and day-late" effect. Also,
the power-supply may suffer at the hands of
a des igner too well-steeped in the ac-dc broad
cast receiver practice, to the point where
"power-supply" and "a rectifier and a capaci
tor" are synonymous.

The author's point of view is that the power
supply sho uld not be an after-thought, hut
rather should he well designed; since a good
power-supply can effect many simplifications
in the associated circuit design. Also, in this
age of very inexpensive diodes and transistors,
the difference between a rough power-supply
and quite a nice power-supply is only a matter
of a couple dolla rs worth of parts.

If one accepts the idea that a good power
supply design is desirable, will result in a
better overall circuit, and will save design
time to boot; how docs he approach the total
design? Or, which comes fi rst, the chicken
or the egg? If one Hrst builds himself a labo
ratory power supply which has all the features
of any supply he could want, he can use it
to tryout each circuit, as it is designed. Then ,
having a circuit that works well with the lab
power-supply, one can design a simpler power
supply th at encorporates only the needed as
pects of the laboratory unit.

See th e article, "A Laboratory-Type Power

10

Supply; ' 111 this Issue for a very useful lab
supply.

Transformers can be inexpensive

The design of a power-supply almost in
va riably requires the use of a transformer.
This is for two reasons: isolation from the
powerline and obtaining a voltage different
from the line voltage. The transformer is
likely to be the highest priced single item in
th e power-supply, so resourcefulness in choos
ing a power transformer can really save money.
Util ization of transformers that are available
everywhere avoids buying the special types
with their high price tags.

It is almost a truism that any electronic
part we can use that is made for an automo
bile or a TV set is at the rock-bottom price
for an item of its type. This is simply because
the TV set and the auto represent «essentials"
to the American public-everyone has at least
one. F urther, junk TV's an d autos abound,
and the price of a part is even lower after
its carrier's demise. The large number of
amateur transmitters powered by old TV set
transformers is witness to this fact. One can
find 6.3 Vae transformers in some of the junk
TV sets; they were used to provide heater
voltage to some or all of the tubes, while
plate voltage was obtained using a semicon
ductor doubled directly from the power line.
These 6.3 volt heater transformers can be
useful in transistor power supplies used in
the full wave bridge or conventional doubler
circuits.

13 MAGAZIN E



The ea rly 12 V auto radios (with lubes that
utilized + 100 to + 150 volts for plate voltage)
are another source of a power transformer. If
we simply connect the 117 Vae line across
half the HV secondary (center-tap to one side),
we will get about 12 Vac each side of the
primary center-tap.

A surplus 24 V vib rator transformer repre
sents an even more useful find. If the HV
secondary is about 100 V each side of center
tap, such a transformer will put out about 24
\. each side of the primary centertap. This
higher voltage is more desirable in most in

, s~l1 ces .

· Oh yes, don't forget to dig the silicon or
germanium rectifiers out of the old TV set;
they work just as well for low voltage tran
sistor power supplies as they did supplying
several hundred millamperes of B+ to the TV
tubes. Although large by modern standards,
Sarkes-Tarzian ~1500's and the like have
worked very well in the [ow-voltage power
supplies built by this author.

o

G

Rectifier circuits

In the area of 60·Hz single-phase rectifiers,
there are five types of circuits that we'll be
concerned with. These are "half-wave," "full-

Fig. 2. Performance of the rectifier ci rcuits
in Fig. 1.

o

o

O.3<!H
~A

Fig. 1. The six basic types of rectifiers. a is
a simple half-wave rectifier; b, full wave; c,
bridge; d, conventional (full-wave) doubler; e,
cascade (half-wave) doubler. The preceding
are all capacitor input circuits. f is a tun-wave
rectifier with choke input and g a bridge recti
fier with choke input. Performance of these
rectifier circuits can be seen from curves in
Fig. 2.
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wave," "bridge," "conventional doubler," a lit!
"cascade doubler." These are illustrated in
F ig. l.

The "full-wave:' "bridge:' and "conven
tional doubler" circuits all charge their filter
capacitors continuously throughout the 60·Hz
period. This continuous type of rectifier output
waveform contains no 6O-Hz components, but
only 120-Hz which is more easily filtered. The
"half-wave" and "cascade doubler" circuits,
having cons iderable 60-Hz energy, in their
output waveforms, will prove to be the most
difficult to filter and will have poorer regula
tion than the others. However) these relatively
less desirable circuits are the only circuits one
can use, if one side of the transformer sec-
ondary must be grounded for some reason.

\ Vith all these rectifier circuits at our dis
posal, and with the additional variation of
being able to choose either "capacitor input" or
"choke input" to our filter section, in full wave
or bridge circuits, a given transformer can
provide us a variety of de output voltages.

To illustrate the variations of performance
available with one transformer, a Triad F40X
24-volt center- tapped transformer was used in
all the seven variations of Fig. 1. Then each
circuit's voltage-current characteristic was
tested; these are shown in Fig. 2. To make the
circuits comparable, the "capacitor-bulk" (IlF
x voltage) was kept constant throughout. That
is, the constant bulk concept would equate
500 ~F at 50 V with 1000 ~F at 25 V. Note
that in F igs. 2f and 2g (the choke input cases)
that a pi lot lamp was added as a "bleeder
resistor: ' This is in line with the advice given
by Terman, where he states that a minimum
load must be furnished a choke input system
of 1130L.2 That is, for full-wave rectifiers
operating from 60-Hz, R should be less than
or equal to 1130L (where L is in henries).
For our example, L was 0.32 henries so R
should be 362 ohms or less. The number 327
bulb is approximately such a resistance at the
voltages used, and provides a "free" pilot lamp
for the supply.

Regulators

Having developed a number of rectifier
fil ter circuits, it is clear that they all have
some lack of regulation. If we wish to provide
our associated electronic circuit with a very
constant voltage, some fonn of voltage regula
tion must be added. There are a number of
methods of regulation, but the one this author
has had the most experience with, is series
regulation.

The series regulator can be easily developed,

•
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Fig. 3 . Regulato r circuits. a shows a zener
regulator; b, an emi tter fo llower regulator; c.
an emitter follower with ampl ifier; d, emitter
follower with fu ll differentia l am plifier. The
ci rcui t in e is a Darli ngton Pair of transistors
which acts as a si ng le transistor wi th higher
gai n.
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filjt. 4. Simple emitter follower regulated power
supply for the heaters of five 12AX7's.
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Fig. 5. Circuit and performance of a regulated power supply using the basic circuit of Fig.
3c. Tl is a surplus vibrator transformer marked 25.2 Vdc input and 135 vdc, 118 mA out
put, vibrator frequency 115 Hz. Half of the high voltage winding is used in this circuit.

for understanding, as follows. Consider first
of all a simple zener-regulator, as in Fig Sa.
The output voltage characteristic is that of the
zener diode, providing that the load current
doesn't exceed (Es - EZ)jR. A capacitor can
he added in shunt with the zener diode, to
afford additional ripple filtering. Note that the
addition of this capacitor will work in a zener
diode circuit whereas it will often not work in
a VR tube circuit, since the zener diode has
no region of negative resistance. One serious
drawback of the zener regulator is that the
zener voltage does change somewhat with
zener current. See the article on zener diodes
by W2DXH in the October 73 for more in
Formation on zeners.

A better regulator is the "emitter-follower"
type, wherein a transistor is used as a series
resistance, as in Fig. 3b. The base of the
transistor is held at a constant voltage by
a zener diode which derives its current through
R from the unregulated input. Since the cur
rent Rowing into the base is Ic/hF E , the zener
current can be much less than in the simple
zener regulator. If we make It small so that
the zener current is large compared to the

maximum base current the transistor will ever
draw, the percent variation in zener voltage
can be made fairly small. Again, a capacitor
can be put in shunt with the zener, giving
the ripple reduction of the well-known "ca
pacitive multiplier."

Perhaps the next step, in sophistication, is
to add de gain to our series-regulator as in
Fig. 3c. In this circuit one is Dot tied down
to the zener voltage to determine the output
voltage. In fact, the output voltage is adjusta
ble, over a few percent, with the output
sample-pot, Its. The circuit still suffers some
what from variations in zener current with
load current, however.

Finally, then, we add the full differential
amplifier for our gain stage as in Fig. 3d.
Now, since the zener diode derives its current
from the outp ut side of the regulator, the
zener current is nearly constant and so is
the zener voltage. As in Fig. 3c, the output
is adjustable over a few percent.

In all the circuits 3b, 3c, and 3d, it is
possible to replace the series transistor (Q,)
with a '<Darlington Pair", That is, replace one
transistor with two as in Fig. 3e. This com-

o 100 200 300 400 sec 600 700 soc
OU TPUT CURRENT (mAl

"

"

"
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+
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Fig. 6. Practical supply using a differential pair amplifier.
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Fig. 7. Another differential pair regulated supply.
pe nsive t ransistors are used as zener diodes.

Here the base-emitter [u nctions of Inex-

bination yields the equivalent of a transistor
with the product of the hFE's of the two
component transistors. This will allow us to
use higher de gain in the regulator system,
affording better performance. The Darlington
pair method is a way of obtaining a high-hFF:
power-transistor for use as Q1'

Examples of practical circuits

Having looked at a variety of series-regu
lators, a selection of real-life examples to
illustrate them may be in order. These are
presented in Figs. 4, 5, and 6. The circuits
arc not so-designed to make value judgments
between types, but are simply examples from
the author's back fi le.

Another differential regulated supply is pre
sented in Fig. 7 to illustrate a trick in sub
stituting the base-emitter junctions of inex
pensive silicon transistors, for zener diodes.
Note that in both Figs. 6 and 7 a "pre-regulator"
zener diode is used to supply half the differen
tial amplifier with collector voltage. This "pre
regulator" and series regulator system is quite
extensively covered in the Texas Instruments
book Transistor Circuit Design.3

One will also notice that in the examples
of Figs. 4, 5, 6 and 7 that there is added,

across the transformer secondary, a 0.01 ~F

1 kV disc ceramic capacitor. This is a Iine
transient suppressor which is to "kill" any line
spikes that may otherwise exceed the PIV of
our rectifiers. Another type of transient sup
pressor is useful in choke-input fi lter systems;
a 100-0 resistor and 0.1 ~F capacitor, (in
series) are put ahead of the choke, as if to
provide capacitor input. This serves to dampen
the voltage created by the choke field-collapse
when the supply is turned off. This technique
is used in Fig. 5.

F ig. 8 is a regulated power-supply for use
with the inexpensive epoxy-encapulated Fair
child integrated circuits. These epoxy Ie's
are specified for +3.5 to -4.5 volts. This
regulator utilizes one of the old 2.5 V filament
transformers that was put in the junk-box
when you replaced the 816's or 866A's with
silicon HV rectifiers. The Fairchild ~L923 (a
J-K Flip Flop) takes about 20 rnA, so this
power supply will run up to 15 of them.

This design, a low-voltage one, brings out
several of the worst points in series-regulator
design. Since the difference between rectifier
voltage (point A) and the regulator output
voltage (point C) is only a few volts at most,
the (small) voltage drop of the base-emitter
junction becomes appreciable percentage-wise.

,
so PIV ".,~ ~ e

2tt214 7 G ~c-e-o ' OM. ,
'" ~ ~ '~'" 2000"r

~
•" • ,

•,
• ,

2000"r """''' •
ev • • ev •
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ec "" 0 "" eoo soc
"'~ ""M ClI'!ftEPrlT (mAl

Fig. 8 . Regulated power supply designed for use with inexpensive Fairchild integrated clr
cuits. The letters on the graph refer to the voltages at the points shown on the schematic.
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Fig. 10. Temperature compensation of a zener
diode (for use with zener diodes of greater
than 5 or 6 volts).
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Fig. 9. a, on the left, gives the reverse char
acteristics of low-vol tage zener diodes. b, on
the right, shows how the temperature co
efficie nt of zeners is lowest at abo ut 5 volts.

There is certainly a lot more that could be
said on power-supplies and regulators, and the
author knows he has only touched on a vast
subject. For more detailed coverage of the
subject, the first three reference have much
more material. Also, Kepco Electronics has
put out a very useful little paper-bound book
on regulators." Another useful reference is the
easy-to-use (complete with graphs) article in
Electronic Products, on rectifiers and Hlters.s

I'd like to thank Don Powers. WA6NJD, for
his helpful discussion in preparing this manu
script.

1 Sherlin, P. N., "Small Lab Supply with Current Umit
ina...• in A llandbook of Selected SemfcondudOf' Circuits
NObsr 73 231 ), Available from the Government Printing
Office.
e Termau, F. E . Electronic Gnd Radio Engineering, Fourth
Edition : 1955 . Page 71 5
• Texas Ins truments Staff. Tranri.rtO'r' CircuiC Design.
McGraw.HiIl. 1963. Chapter 9 .
4 Birma n. Pa ul. Kepco POWN Supply llandbook, 1965.
Kepco Inc.• Flushing. N. Y. 11352.

11 Blais, P. D. , "Applyinit Semiconductor RectiBen in Power
Supplies," Electronic Products, April 1965 page 26 and
June 1965 page 46.

Since germanium transistors have lower emit.
ter-base drop, a germanium unit is used here,
a high hF E germanium type was chosen, the
2N2147.

F ig. 8 is similar to the regulator of Fig. 3b,
except that R has been replaced by a #49
(2 V, 60 mAl pilot lamp. This trick was neces
sary to help hold the zener current more
nearly constant. The bulb acts as a nonlinear
resistor, increasing its resistance as the voltage
across it increases. The IN658 diode in series
with the IN4728A was simply used to "jack
up" tbe reference voltage about 0.7 V, over
what the zener alone turned out to be. In
this circuit, this forward-biased diode does not
effect a temperature compensation.

Also, low-voltage brings out the worst in
zener diodes. This is illustrated in Fig. 9.
Notice that for zener diodes with voltages
below about 6 volts, the "knees" do not have
a sharp "break," but are quite rounded. This
phenomomenon is associated with the different
mechanism of breakdown at the lower voltages.
(To be really correct, one sbould only call
regulator diodes that break down below about
6 volts "zeners" since this is in the zener
region. Similarly regulator diodes that break
down above 6 volts should be called "ava
Ianche" diodes. However, the technology has
come to call them all zeners.) The "soft-knee,"
as this rounding-over at breakdown is caned,
can be coped with by running more zener
diode current, within the dissipation limits of
the diode.

This "soft-knee" behavior of low-voltage
zeners is not all as bad as it might be. It
turns out that the "zener" and "avalanche"
regions of breakdown have opposite tempera
ture characteristics. So that at about 5 volts
(see Fig. 9b) the two opposite temperature
coefficients cancel, yielding a ready-made tem
perature-compensated reference diode.

At breakdown voltages ahove 5 or 6 volts,
we are operating with a positive temperature
coefficient, in the avalanche region. Since the
temperature coefficient of an ordinary silicon
diode or rectifier, when forward-biased, is
negative; the arrangement of Fig. 10 can be
used to help temperature-compensate higher
voltage breakdown diodes.

Mfd.
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Louis Berman W6TAQ
1020 Laguna Ave.
Burlingame, Calif.

The Sideband Escalator
Have you tried sse speech clipping lately?

The first known successful amateur applica
tion of speech clipping in single sideband
service was made by Squires and Clegg who
incorporated it in the Clegg SS Booster as an
aid to their Venus six meter transceiver with
interesting results.1 The effect of adding the
booster unit was found to be comparable to
adding a linear amplifier to the SSB exciter by
raising the average power output of the signal
relative to its peak power.

Although audio clipping had, in the past,
been employed in AM transmitters with vary
ing degrees of success in attempting to add
talk-power to the radiated signal, its use in
single side band service is not feasible because
the output envelope pattern (as viewed on an
oscilloscope) is not a replica of the original
audio wave form. as Squires and Clegg clearly
emphasize.

Since average radiated power can be in
creased with rf speech clipping almost up to
the peak power level, the plate efficiency of
the final tubes is thereby increased with con
sequent reduction in plate dissipation. Hence,
the tubes run cooler. The plate supply must
be capable of furnishing the additional cur
rent demands made on it.

Briefly, this is how the system works. The
rf signal in the SSB exciter unit (employing a
high amount of audio gain ) is extracted at the
output of the balanced modulator or if stage
following it and coax-Ied into the outboard
speech clipper unit where it enters a narrow
bandpass filter similar to the one in the exciter
unit. After the rf signal has been properly
wave-shaped into a SSE signal by the filter,
it is then fed into a remote cut-off pentode
with adjustable gain in order to recover the
insertion loss of the filter and to provide the

lQST, July 1964, p. 11 ; QST , August 1964, p . 117.
"Acknowledgement must also be Kiven to Don Stichler,
KL7EBK, whose successful use of the Sqllirt>S-Ciega: type
of clipper p rompted the writer to duplicate his efforts.
althoua;b each of us employed dilI'("rent modifications of the
original circuit.or

necessary clipping gain. The output of the
pentode is transformer coupled to a pair of
positively biased crystal diodes which ampli
tude-clip the resu lting wave fonn. A second
remote cut-off pentode with variable output
gain provides transformer coupling of the out
put signal from the speech clipper unit by
way of coax cable back into the input of the
original bandpass filter of the SSB exciter. The
second if transformer, and principally the filter
in the exciter, remove the objectionable fre
quencies generated hy the clipping: action of
the diodes.

The circuit diagram of the rf speech clipper
is shown in Fig. 1. Provision is made ( 1) for
internal switching of the signal within the
ssn exciter for inboard or outboard service
( 2) for switching the clipper itself in or out
with separate gain controls, whether in or out
(3 ) for varying the threshold bias on the
lN34A diodes with the peak limiting control
and (4) for varying the output gain to prevent
overloading of the succeeding stages in the
SSB exciter.

Construction
The layout of the principal components ap

pears in Fig. 2. The power supply and the
speech clipper are each constructed on a
2"x4"x6" aluminum chassis. This permits the
power supply to be placed out of the way.
The speech clipper is placed next to the ex
citer unit.

The 455 kHz mechanical fi lter, Fl, is
mounted underneath on a small rectangular
aluminum plate large enough to accept two
transistor sockets for inserting the filter. The
plate, itself, rests on two metal stand-offs. The
filter's input and output circuits are shielded
from each other by means of a small baffle
plate at the midway point. The filter em
ployed should be similar to the one used in
the exciter.

A sub-miniature ceramic switch, SI, IS
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sigHal of the approp riate frequency from an
rf signal generator to the grid of the 6DC6
tube and peak the signal with the trimmers 011

T I and T2 with the aid of a vacuum tube
voltmeter and rf probe or oscilloscope con
nected at the output jack, J2. Check to see if
the output control, R4, is working properly.
Ad just the coupling screw on TI for critical
coupling ( a single peak of maximum intensity
- not a double-humped peak ) . It will be nec
essary to swing the rf generator frequency a
little to observe the coupling action.

2. \Vith the rf generator signal somewhat
attenuated (so as not to damage the filter )
apply the signa l at the input of the filter at JI
and note the output reading. It may be neces
sary to swing the generator frequency slightly
in order to peak the signal. Compare the sig
nal output when the rf signal is applied at the
input of VI and at the input of the Alter, and
note the considerable improvement in sharp
ness of response and insertion loss of the fil ter.
Finally, re-peak the if trimmers to ob tain
maximum output.

3. T est to see if the gain controls in the
clipper and no-clipper modes are working by
obs erving the rf output voltage. Check the

Fig. 1. Schematic of the single si deband escalator. This is a speech clipper-processor for
improving the resu lts of sse transmission. It raises the ratio of average to peak power
transmitted.
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placed as d ose as possible to the output of
the exciter's balanced modulator or first if
amplifier. In this instance, in which the ex
citer was a Coll ins 325-1 , the lead was cut
between the coupling capacitor, C 140 and
RI06 ( 22kQ ) at the entrance of the mechani
ca l fi lter, FL 1. The small hole for the switch
was drilled in the left bottom corner of the
black border line inscription carrying the
serial number. SmaH size RG 174/ U coax
cable connected the switch contacts to the two
jacks at the rear of the exciter, the spare jack
and the converte r output jack, J18, (T he lead
from JI8 was disconnected, since two meter
operation is not contemplated). In different
exciters, provision will have to be made for
the add ition of two rf phono jacks if spare
jacks are not availab le. Two one-foot lengths
nf RG 58A/U coax cable with rf phnno pIngs
at each end were used to connect the d ipper
unit's input and output with those of the ex
citer unit.

Adjustment
1. The speech clipper is first tested sepa

rately on the bench as follows. With the
switch. S2. in ncclip position, apply an rf

.""cc,
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Fig. 2 . One-third size layout of the escalator.

... WBTAQ

observed ill the monitor scope. The clipp ing
leve l gain con tro l es tablishes the degree of
cl ipp ing. Xotes the definite increase in aver
age plate current of the exciter and more
near-ly filled in wave envelope seope pattern
between no clip ping and various settings at
the dipping co ntrol. This d ifference is plainly
aud ible in YOllr rece iver. With the system
warking properly, the increase ill average out
put power should so regis ter on m ost receiver
S meters .u. d defini tely in talk power.

Summary

On the air tests have amply d emonstrated
the superiority of the rf sp eech cli pper over a
three-tube uudic com pressor pre-amplifier
which could be switched in a nd out for com
parison purposcs. The operator at the other
e nd in var iably reported that the rf clipper
supplied m ore "m uscle" than the aud io com
pressor. If the aud io gain is increased under
audio compress ion . in an attempt to raise the
average-to-peak power rat io. the filial pla te
curren t m eter will show this increase at the
expense of flatteni ng the wave form with con

sequent dtstortfun am i undesirable IICW fro
queucies.

011 the other Inmd , w ith rf speech clipping,
the peak limiting control sets the m aximum
output power uvailnblc w ithout Ilat -toppiug
for allY amount of cl ipping up to about 30
d lt, no matter how loud one ta lks or sho uts.
Even under maximum clipping, there is st ill
sufficien t tnt elligihilit y though with defin ite
dtstorttou . It was found from ou- tho-n ir checks
that about 1.5-"0 dB of clipp ing was usually
the best , at this se tting, the voice characteris
tics remained rela tively unchanged cumpured
to uoclip operation. Even in the 110 clipping.
or no rmal posit ion , there is the added advan
tage in having a second narrow bandpass
fi lter active in the system. \ Vho would object
to that?

Some fin al words : your powe r supply must
he capable of mnktug the additional sacrifice
necessitated hy Sp ('('l"l l clipp ing. Make certain
that the carrier is nulled ou t a nd that
hum and ex trnucnns noise are minimi zed.
There m ay he a Hy in the oin tment for the
iw operators. T he FCC regulation rela tive
to DC power input may he viola ted due to
Increased average p()\V('r input unless p roper
prdcautiolls are taken . even though the peak
envelope power remains at 2 k\V. T o those

"who as p ire to the k \\' class, but w hose equip
ment does uot quite have the "muscle," take
heart. for here is the opportunity to upgrade
yourse lf a t relatively little cost.

I
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act ion of the peak limiter control hv meusur
iug the voltage change a t the diod~s . An os
cilloscope with a su lliciently high horizontal
frequency sweep sho uld reveal the dipping
uc-tiou of tile am p li fied sine wave signal from
the rf generator when H3 is rotated [rom
minimum to maximum position with the
switch, S2. in the dipping mode.

4 . Attach a dummy load and Heathkit 11101 1.

itor scope (or wha tever) to the output of the
exciter unit. First chec-k the ceramic switch.
S I, to se e if the exciter tunes normall v without
tile clipper in the circui t. Nex t switch Sl to
the d ipper. Place switch, S2, in nor-l ip mode,
adva nce the aud io gain of the exciter as far as
possible withou t oH·r1oad ing the preceding
stages. W ith the exci ter loaded in the key
dO\\'11 posit ion , advance the noclip gain con
tro l sli~ht ly while ohserviuu the SSB pattern
i ll the oscilloscope. Ad jus t the if trimmers for
maximum carrier output. Also ad jus t the out
put gain con trol. B-1 . so as not to overload
the succeeding stages ill the exciter. \Vith a
uominul amount of uoc-lip g;lin and proper at
tcnun tion of the output sig nal from the clip
per. one should ge t a sa tisfactory voice eu
vc lope pattern without nat·toppingjllst as
with the exci te r a lone. Audio con tro l is exer
cised hy H2 am I not by the exci ter's aud io gain
control.

5. Switch 52 to the clipping mode ; set dip
per gain at maximum. Adjust peak limiter con
trol . H3, so that the voice peaks a re at til e
same o utput level as in the noclip mode as
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General view of the counter with attached power supply. The control panel is shown here.
Some components have been eliminated and certain design changes have been made
since this photo was taken.

An Electronic Counter
for Amateur Use

This counter giYes a yery accurate frequency count for
low frequencies. It's neither expensiye nor hard t o build.

Numerous magazine articles appearing
from time to time, call for a digital counter to
perform exact (or nearly so) frequency meas
urements. One specific instance was in the
January 1966 issue of 73.'

This instrument, like my Lampkin Fre
quency Meter is indispensable when needed.
Whereas the LFM is used for high frequencies,
this counter covers the lower ones, from one
hertz to 250 kHz. Though the digital counter
can not be employed as a signal source, its
capability for determining a Frequency is re
markable,

It is entirely automatic in operation. The
signal to be counted is connected to the input
terminals of the counter. The start button is

• A Sie:nal Generator lor the R1TY ~Ian Page 36.
Adjustment

Philip is a retired warrant officer (USN ) and
retired member of the civil service. lie has
written a number 0/ articles for various maga
zines. anti is interestetl in ragc1lewing anel
coele.

pressed and one second later the "coded" fre
quency is read from the lighted lamps. The
"code" will be explained later.

Uses of counter
Sometime ago trouble was experienced

with my audio generator. It had been unstable
from the beginning. \Vithout going into de
tails, stability was secured at the expense of
a reduction in frequency coverage, which of
course meant recaIibrating the scales. \Vitb
the aid of the counter this was accomplished
in a very short time, and with great accuracy.

If you find that your 10 kHz multivibrator
doesn't synchronize at a 10-1 ratio with your
100 kHz oscillator, readjustment is quite easy.
Feed its output into the counter and check
its frequency. Change the value of the cross
coupling resistor until the correct frequency
reading is obtained.

The two oscillators in a two-tone generator
can be set very accurately in a similar fashion.

If you wish to check the lower dial gradu
ations 011 your rf signal generator, you can do
so if it's output is amplified. A simple solution
was found b y using a one-sta ge preamp feed-
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jug a 9 V 360 111\\' audio amplifier. A volume
control, hooked up as recommended with
these units will minimize distortion if it should
present a problem, though the pulse shaper
of the counter will accept almost any type of
pulsed signal.

It is possible to pick lip a signal off the
plate lead of the if tube in luw level stages of
your receiver. A capacitor of the proper volt
age rating may be used in series with the
counter input. The signa l generator is con
nected to the grid of the preceding mixer
tube in the usual manner. As a rule these low
stages are aligned by an unmoclulated output
from the signal generator.

Theory of operation

The simplified e lect ronic counter will do all
of the above things and more. It is stripped
of a ll non-essentials, though completely auto
matic in operation, and can be built inexpen
sive ly by utilizing surp lus sources for most of
the materials. Commercia l counters run in the
$300 up, class. This unit will cost about one
quarter as much.

Fig. 1 is a block diagram of the decade
counters and the control circuitry. Four in
dicating decades give visual readout to 10
kHz. Above this frequency the xlO decade is
switched in to mult ip ly a ll indicating numbers
b y ten. In either case, the number of cycles
made by the counter is determ ined by noting
how many times the last lamp in the series
Rashes; extending the count beyond that ac
tually indicated.

Counting ca ll be d one to one hertz, but
th is is seldom realized in practice due to un
stubilttv of sigual sources, voltage and fre
quem'): excursions ami the simp li fied design of
the timing and control circuits. \Vith a 10kHz
crystal controlled signal source this unit will
give repetitive accuracy of 3 hertz, and at
100 kf Iz, within 50 hertz.

The start button has two functions. Pressing
it resets a ll flip-flops and extinguishes all
lamps. Operat ion begins b y releasing this but
ton.

The inp ut signal is fed to the pulse shaper
whose output is tied to the count gate. The
signal is then passed to the counter. Counter
operation is continuous as long as the count
gate remains open. (or by-passed with the
manual switch} . This gate opens and closes in
seq uence to signals from the # 1 control flip
flop whose state depends upon pulses from
the tim ing genera tor. To limit the number of
pulses to this multivibrator, a second flip-flop
receiving its signal from the first and working
at one-half the speed , closes the pulse gate
afte r the second pulse from the timer. This
shuts off the counter. The lamps that remain
011 ill the decades, indicate the count .

The manual and test switches are shown in
dotted form since they are not needed for
normal opera tions. T he test switch is placed
ill series a t the point marked X. In their "off"
position, the test switch contacts are closed
and the manual switch con tacts are open.

T he bistable multtvibrator or Rip-flop , F ig.
2, is made with two transistors cross-coupled
to form all oscillator having two states, on and
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Fig. 2 . Counter flip fl op, lamp driver and feedback network.
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Fig. 3. Pulse shaper,

tor load resistors can be increased somewhat
for tighter control, hut loading requirements
and component tolerances must he considered
when doiug this.

Feed back is introduced [rum Q 1 of the
fourth stage to Q~ of stages 2 and 3 to pro
vide decade opera tion. T his type of Iccdback
is easy to adjust and has prove II reliab le. One
res istor and capaci tor form a d ifferent iating
network and defines the ampli tude and shape
of the pulse to its respective stage.

Fi nd ing the correct res istuuce value is nu t
100 difficult wi th a scope. Feed a sine wave
signa l of 5 k l lz to 10 kHz into the counter.
Set the sco pe controls for a tell hertz d isplay
of the input signal. F ive her tz will appear 0 11

the collector of Q2, stage 1 and one hertz at
Q2, stage 4. One can reverse this procedure .
obta ining one hertz 0 11 the 4th stage, then if
three hertz or an unstead y waveform is seen
0 11 the fi rst stage, the res istance should be
dl:lIIged accordingly. The feedback pulse is
observed at the junction of the resistor and
capacitor.

At very low frequencies beyond the re
sponse of the scope, the feedback can he veri
fied hy visual examination of the lamp se
q uence.

Counting is actually performed by division
of the unknown frequency. Each decade
divides the [rcqueucy in a 10-1 ratio. Decades
are placed in series to extend this division
process.

The readout system employed here utilizes
lamps. Each stage has a lamp and with nine
numhers to interpret, a code system must be
used in which one or more lights will repre
sent a certain digit. Four decades can show
a total of 9999. An additional input pulse will
cause all lamps to go out. inferring the count

,,.

ca......
...

no

"'"

~TEO
111I CHASSIS

IIIIP\lT ) 0.5.",

'0'''

To ohtniu visual readout a lamp d riving
transistor is connected to the collector of Q2
of each stage. As Q2 turns off a bias is p laced
0 11 the hase of Q3. causing it to cond uct. The
resultan t voltage drop across the lamp turns
it 0 11. T he 3.3-kO b y-pass res istor allows a
few mill iamps to fl ow through the bulb at <111
tim es, keeping it warm and adding to the stn
hilit v of the circuit.

The Q 1 emitters of all decade Hip-Hops are
plucccl Oil th e # 1 reset line to the starting
relay. Opening the ground connection tu rns
off these transistors and consequently. a ll
lamps.

The mulfivibrutor d esign provides satisfac
tory operation with transistors having a beta
of ~.=j or more , though excessive leakage will
cause fail ure. The cross-coup ling and col lec-

off. \ \'11('11 Q 1 is 0 11 or cond ucting, its collector
potential is a lmost zero. Q2 is then off with
about -8 volts on its collector. (Table, Q con
ditions)

QConditions Nominal voltage at collectors
State _ Ql_ _ Q2_ 9~ Lam~

1 off - 8 on 0 - 9 off
2 on 0 off - 8 0 on

Reset switch places all nlp-tlops to state 1.
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as 10,000 . An orderly readout scheme is
needed to prevent confusion. Lamps are ar
ranged left to righ t for stage designat ion and
the dec-ades, front to back, for uni ts to thou
sands. Since the decimal equ ivalent of a ll
decades are evaluated in like manner, a glance
at the lighted lamps wiII reveal the total.

The decade code is shown in Table 1. A
number such as 10.57 will appear as fo llows:
fourth decade, stage 1; third decade, none;
second decade, stages 1 and 3; firs t decade,
stages 1, 2, .1.

\Vith a litt le practice this becomes as nat
ural as in terp reting the numbers in the Morse
code.

The frequency response of the pulse shaper
Fig. 3, is set to accept sine wave signals of
150 mV and up, from 100 H z tn 100 kHz and
produce constant amplitude pulses to the
counter. Input signals to 2.5 V rms have been
used without resorting to the level contro l.
Above th is, some resistance must be used. T he
low frequency response falls off fa irly fast
until at 90 hertz a 3 V signal is req uired. This
is in part dete rmined by the value of the
input capacitors ill the first stage of the coun
ter. The emitter of Q:3 is direct ly connected to
the count gate and provides isolation for Q .l
and Q2 against ga te action.

The I PPS timing genera tor F ig. 4 is com
posed of three UJT frequency d ividers. T he
first acts as a saw-tooth generator and set to a
1-1 ratio with the ()O II I'. ae input signal; taken
from T 2 of the power supply at points X-X
th rough the two I ~11 :;' capacitors. T he 10-1
and 6- 1 dividers operate as free running oscil
lat ors and arc locked into synchronization by
the pulse from the saw-tooth generator. The
.022 Il l" capacito r determines the strength of
this signal. Q4 is all emitter follower all(f gives
isolation from the pulse gate.

TIle t iming circuits are fairly critica l, de
pendent Oil the components and UJTs used ,
and due to their load sensitivity, the entire
assembly should he temporarily put together

Table 1
Decade Conversion Chart

Decade Code
Digit 1 2 3 4

0
1 +
2 +
3 + +
4 +
5 + +
6 + +
7 + + +
8 + + +
9 + + + +

Crosses indicate lamps on at end of count ing
peri od.

d uring preliminary tests and ad justments . At
th is stage, R2 should be adjustab le and re
placed later with a fixed resistor. T he value
of C7 is form ed with two para lle l capacitors.

A 1-1 ra tio is easily atta ined on the scope,
hilt when ad justing R.5 for a 10-1 ratio rela
tive to the outputs from Q 1 and Q2, it may
he more difficult. The same resu lts ca ll he ac
complished with .5 and ,~ her tz waveforms,
though the }f H z trace is not easy to recognize
until nearly stab fl ized .

The adjustment of H9 sho uld wait until
after the decades have been completed. An
approximation ca n be made hy counting the
pulses on the CRT.

The output from a 100 kHz crysta l oscilla
tor is fed to the counter and H9 set to obtain
a count of th is frequency. As mentioned pre
vious ly, there is a certain inherent instability
which will show up ill repetitive counts, so
an average is taken from severa l tests.

Another method utilizes the output pulses
from Ql of the control flip -flops. A jumper is
placed from its collector to the counter input.
T urn on the test switch. T he lamps will start
flickering a t a one second rate. These pulses
come from the timer ( and could be used }.
Reduce the load on FFI with the level con-

SAWTOOTH I
GENERATOR

10-1
OIVIDER

a-t
OIVIOER

EMITT ER
FOLLOWER

+ " ~~---~-~---~-~-----~--~----,
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:I(. MOUN T ED IN CHASSIS
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Fig. 4. One pulse per second generator.

DECEMBER 1966 2l



Electronic counter decade pane l contains four stages with their respective lamp and drive r
transistor. The feedback network is at t he bottom, center, toward the righ t.

trol unti l it starts oscillating. T hese pulses are
preferred since they are of high amplitude
and produced at half the rate of the timer.
Actuate the start button to begin the timing
period. The count is observed at definite in
tervals and R9 set accordingly. The intervals
are lengthened to an hour or more to achieve
extreme accuracy"

The gate control circuit correlates the func
tions of the pulse shnper and timer. T he d iode
gates can best be understood by referring to
Fig. 5. Notice that D5 and D6 of the count
gate have their anodes back to hack and
biased by the + 24 volt supply to form an
"AND" gate. In operation D6 has a constant
+ 5 de poten tia l on its cathode. D5 though,
can have either + 8 or 0 volts on its cathode,
depending on the condition of QI .

\ Vhen Ql is conducting, the voltage at D5
is near ground level shunting the bias current
in this direction. This lowers the gate poten
tial to where it is insufficient to maintain a
signal level high enough to actuate the count
ing flip-Bops. In effect, the gate is dosed.

Input pulses to the bases of the bistable
multi-vibrators will change their state in a
sequential manner. A pulse is directed through
the diode of the conducting, transistor, turning
it off. The opposite transistor, turning on , pro
duces a pulse at its collector" Thus Ql initiates
the pulse necessary to trigger the second
flip-flop. (Fig. 5)

The emitters of Q2 and Q3 are connected
to the #2 reset line to the starting relay. De
pressing the start button lifts the emitters off
ground, turning off these transistors. Q3 there
fore opens the pulse gate since its collector
voltage rises to + 8. Releasing the start button
allows action to proceed. The first pulse from

24

the timer is directed to Q1, opening the count
ga te . Processing of the unknown frequency
commences. T he second pulse from the timer
turns Q2 off. And as explained in the pre
ceding paragraph, Q1 actuates the second
flip-flop, closing the pulse gate. The count
can now he taken.

Construction

T he four indicating decades and the con
tro l circuitry are mounted on 3}~" x 9J''' X 1!J6"
perforated hoards. T wo Vector P7 plugs are
fitted to each panel. The long pins are bent
and soldered to Vector T9.4 terminals. \Vhen
done properly this makes a very strong assem
bly. The panels then plug into 7 pin miniature
tube sockets fit ted to the chassis. The lamps
are mounted in standard 3AG fuse clips, which
are secured to the board by hollow rivets .
Soldering lugs are used in this assembly on
the reverse side of the panel to connect the
lamps to the -10 volt line. T he center con
tact of the bulb presses against a Vector T9,4
terminal inserted in the hole below the clip.
A flexible lead is soldered to this termina l.
This mounting method is simple and has
proved adequate, though not recommended
for hard useage. A front panel display may be
preferred and there are enough unused plug
connections to accommodate this change.

The chassis measures 6" x lO~" x 1J!" and
made from 1!J6" aluminum. The firs t panel is
placed 1~" from the front and the others
spaced I" apart.

]f a cover is used over the panels, two stay
rods with insulated spacers are fitted on each
end of the panels to align them so the lamps
will clear the holes in the cover.
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THE RECEIVER THA T PERFORMS THE WAY
YOU EXPECT A RECEIVER TO PERFORM

FEATURES:

• Complete ham-band coverage 80 ·10
meters and portion of 6 meters

• Standard-equipment 9.5-10.5 Me band
provides WWV and 31 meter SWL band

• Three-position selectivity for optimum
fidelity and GRM rejection
• Ultra-sharp CW filter
• Crystal-controlled BFO ; separate AM and
Product detectors; AF and RF gain controls

• Full AGe with selectable decay time ;
S-Meter; illuminated dial

• Fly-wheel tuning drive with high-ratio
split gears; direct calibration 0 101 all bands

• Tunable rejection notch filter; extremely
effective noise limiter
• Transmitter type VFO ; crystal controlled
first oscillator; built in crystal calibrator
• Low power consumption. permitting 12V
battery operation when desired; AC supply
available
• Full trans istorization. diode selectivity
switching. plug·in module construction.
highest quality components
• Rugged. stable extruded aluminum chas
sis for extreme stability; textured grey
metal cabinet; FULLY GUARANTEED

DECEMBER 1966

THE DAveD

DR-3D
Get the receiver that does the job!
Feature for feature the OR-3D is your best buy.

HERE'S WHY:
• All solid-state featuring Field-Effect transistors in
RF stages • Most compact receiver on the msrket
today but big enough to do the job. Makes overloading
and cross-modulation a thing of the past _ Unbelievable
sensitivity - really pulls in the weak ones _ Contains
all of the features you want at a priCB that 's right _

Ali of the adva nced capabilities ever wanted in a receiver are
now available at a price within the range of every serious
amateur. The all-transistorized Oavco DR·30 is a compact
(4"H X7~ " WX6"0) amateu r-enqineered receiver designed
to provide exceptional performance under extreme environ
me ntal ope ratin g co nditio ns. Sensitivity you wo n't be lieve.
su perior image rejection an d extreme freedo m from cross
modulation and overloading on strong signals are only a few
of the reasons why the OR-30 is the receiver that does the job!
Ask the ham who is using one now, check the many featu res
included at no extra cost and you' ll discover why the Davco
OR-30 shou ld also be yo ur re ceiver. Many professional
and commercia l users have al ready di scove re dfor th emselves.

DAVCO DR·30 $389.50

DAVCO ELECTRONICS, INC.
P.O. Box 2677. 2024 S. Monroe St.•
Tallahassee, Florida 32304
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Fig. 5. Contro l fl ip f lops and gates.

The xIa decad e is built on a 3%" x 5J'''
boa rd and mounts under the chassis on stand
offs. The .0 1 IIF' input capacitors of the first
stage of decade 1 presents a heavy load to the
output of the xlO decade. Place a .001 of
capacitor in series with this output.

So difficulties should be experienced mak
ing the decades if components are tested prior
to fin al assemblv. Each decade can he consid
ered as a single project, whereas the control
panel llIay be separated into three, hefore
comhining them.

Some individuals may wis h to subst itute a
double pole micro push switch for the re lay.
This may work satis factorily but one must
note that if the contro l flip-flops are grounded
before those in the decades, an inaccurate
count cou ld result.

The timing generator utilizes the 60 hertz
no line frequen cy as a sta nd ard. This assumes
the frequency is relatively stab le. ~ Iorc re
fined methods can be employed but will add
to the complexity, size and cost of the unit.
Some difficulty was experienced at first in
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Fig. 6 . Ch assis wi ring of the counter.
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obtain ing these frequency divisions. T he prob
lem appeared to be a matter of proper selec
tion of component values and synchroniza tion.
The two 1 ~IF capacitors reduce the signal
in p u t to the sawtooth genera tor to about 17 V
p-p. The signal, taken from 1"2, is not a true
sine wave. For more infnrrnution on UJT fre
quency dividers, refer to the G. E. Transistor
Manual .

T he 344 lamps arc the m ost expensive item
ill the counter, t hough in lots of ten their p rice
is competitive with other types that require a
separate transformer supp ly. specia l driving
transistors etc. There is a lower cost lamp
ava ilable from one of the radio supp ly houses
that you m ight consider as a substitu te .

D ue to difference s in lamp and transistor
characteristics and other factors, some lights
may appear brighter than others. Exchanging
d rivin g transisto rs will co ntrib ute toward more
uniform lighting condi tions.

The power supply for the counter was
adapted to this unit, serving a dual purpose
and would be of little value to the reader.
v oltage regulation of the - 10 volt a nd + 24
volt ( if a relay is used ) lines is recom mended .

TIle following power requirements of the
counter will pennit the builder to design a
supply to suit his personal preferences. The
fi gures show only pmver drawn by the load .

- 10 volt a t 280 mA idle', to 420 mA, a ll
lamps Oil .

+ 10 volt at 30 mA, constant load.
+ 24 volt at 4,:; mA, plus 38 mA for the

relay.
o includes approximately 50 mA through the
3.3kn resistors.

W hen first turnfug 011 the counter warm up
the power supp ly a nd charge the timing gen
erator capacitors. This is done as follows : Use
a signal input to the co unter. T urn on test
switch and let counter "free H ill" for a m in u te
or so before taking a count. .. . K7 UDL

COMPANY

Master Code
the lure and easy way
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TELEPLEX

TELEPLEX METHOD Code In·
struction g ives you train ing
that makes you proud of your
occompli shment. The greate st
pleosure derived from any
hobby is on ex h ibition of your

sk ill. Shaky sp eeds of a few words p er minute
may be ga ined in most any haphozard. hit-or
miss sys le m. Professional skill will be ga ined
only from professionol tro in ing . Brochure 7-S is
free-it g ives you the fads.

~f~'®'§''' ' .-.... -- .. .- '
", . ::~: '; l _:: :r
~ "'-

AlLTRONICS·HOWARO MODEL l srn CONVERTER
Telewr!tI'T M lld!'1 "L" frequency shUt converter desrened
for tw o-tone AM: Or Fill with limi te r operation available
by s....n cn. Solid sta te ratio cor rec tor compensates for fad
jnl:' siena rs. permits copying on Mark or Space only. Selec
to r magnet d e loop supply built- In with bias supp ly and
ort a l socke t for optional polar relay to key t ransmitter.
6 \\'6 ktyer t ube. Plug-In d lscrtm lnator for 850 cycle or
ot her snms. Cathod e ray or dual eye Indica tor. Auto-s lart
con t rct system ccncnat . Prices for 19" rack mounting:
:>rod<'! " L" with d ual ey <, $199. Model " L" Wi th C. R . t ube
Ind ica to r $279. c e mnet $19.50

ALLTRONIC5-HOWARD CO.
UOll 19. Bos t on, Ma.s.s. 0% 101. T el. 617- 74%-0041
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Novice SO-meter transmitter

Bob Corbett WlJJL
46 Prospect St reet
Torrington , Conn.

llEGENERATlON

The Novice Pair
An inexpensive transmitter and receiver

for the 80-meter Novice band

One of the first things a prospective Xovice
notices about ham equipment is its cost. Even
inexpensive shortwave receivers cost over $50
und they're not very useful for hamming. Most
specialized ham receivers cost far more. T his
may not seem like much to the established
ham, but it's a huge amount to the young ham
still in school . Yet it's not hard to make a
usefu l ham receiver and transmitter at reason
able cost if you're willing to accept a few com
promises in convenience and performance.

The simple receiver described in this article
will cost about $12 if you buy all the parts
including the etched circu it hoard , bat tery,
and case-new. All of the parts (except the
circuit board) can be found in the Lafayette,

28

Allied , \\'HI.. and similar catalogs. Careful
shopping and a few parts from surplus equip
ment or old TV sets can reduce even this low
pnce.

The receiver covers the part of the 80-meter
band nannally used for code, including the
3700 to 3750 Ml lz Novice band. It d oes a
good job, too, and can easily receive stations
hundreds of miles away with a simple antenna.
It separates the signals surprisingly well, but
naturally can't compare with the more expen
sive receivers. I've worked stations over 200
miles away w ith this receiver and its com
pan ion transmitter. Both are completely tran
sistorized for low power drain, reliahility, low
cost, compactness and simplicity.

7) MAGAZINE
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Building with etched circuits
These projects were designed for etched

(printed) circuit board construction. You
could build them on conventional chassis, on
Vector board or Veroboard, or even on an old
piece of wood. hut the etched circuit boards
have a number of advantages: they're neat.
uuiforrn , and almost error-free. The boards
used in the receiver and transmitter can be
bought already etched and ready to drill from
the Harris Co., 56 E. .Main Street. Torrington,

(
Hi TUIlHS 8 a w NO. 3012
"TAP .3 TUflNS FROM Gf«l

f-Ig. .I. . ccuematic diagram of the simple
Novice receiver.

The receiver is an up-to-date vers ion of a
circu it very popular in the early days of ham 
ming: a regenerative detector with an audio
amplifier. The detector is quite sensitive and
select ive. It receives not only code signals but
also SSB and A~I phone. Anyone who uses a
complex receiver normally would be pleasant
ly surprised at the perlormance of this simple
receiver.

The transmitter is equally simple and uses
on ly three inexpensive transistors. It costs
about $ 16 complete excep t for the power
supply. The power input (and consequently
the power output) depends on the voltage
supplied to it. Six volts input to the power
tenninals gives 1.2 watts total input. Power
output is about half the input. Twelve volts
gives 4 watts output; 24 volts. 10 watts; and
40 volts ( the maximum safe voltage ), 20
watts. The circuit of the transmitter is very
simple. It's a crystal oscillator operating at
3725 ~lHz followed by a class C final ampli
fier. No heat sinks are required. There are only
two controls: oscillator tuning and output
tuning. Both simply need to be ad justed for
maximum reading on the meter.

- --- .-
--
•

-

View of the t ransistor regenerative receiver mounted in its case. Notice how the board is
mounted on long bolts with nuts holding the botts and board in place. The vernier dial is
mounted on the front panel with the template supplied with it.

DECEMBER 1966 "



Etched circuit board for the Novice t ransistor receiver before it's mounted in the case.
The regeneration pot and phone jack are on the left, with the tuning capacitor, co il and
antenna trimmer capacitor on the right.

Connecticut. for 89 each. If YOU buy both, the
• •

cost is ouly $3.50.
If you'd prefer, you call make your own

hoard. It's neither hard nor expensive. You' ll
Heed copper-clad board, resist and etchant.
T hese materials are available separately or in
comp lete kit s such as the Aml-Tron EZ-Etch
Kit, which \'011 can buy from Ami-Troll Associ-

• •
utes, 12033 Otsego Street. North Hollywood ,
Califom ia. Both the individual parts and kits
can he bouuht from many large dealers such

•
as \\'orld Radio Labs, Allied and Lafayette .
They come with complete instructions, hut
here's a quick cxplunutiou of what to do:

Place the template for the ('opper side of
the board YOli want to make over the copper
dad boa rd you want to prepare. Prick
th rough each white circle to make a sm all hole
in the cop per. Then life of!" the template and
use the holes as a guide to trace ill the black
lilies with the resist according to the clirec
tions furni shed. After you've put in all lines
so that the board looks like the template,
place the board in th e (·tehing solution as the
directions speci fy. When all of the unwanted
copper has been eaten oIT, wash the board
thoroughl y: and dean off th e resist with fine
steel wool or household cleanser. Check the
board carefu lly for short circuits or other pos
sible problems.

Next drill the holes for the components,
Use a sharp, high speed drill for best results.
Most of the holes are" for component leads.

Insert the components from the plain side

30

of the board usillg the component layouts
shown. Solder the wires quickly with a hot,
dean iron and when the solder has harden ed.
clip off the r-xtru win' sticking out Oil the
copper side,

Final assembly
The photos tell most of the story on as

sem h ly of the units. After all parts are sol
dered on the hoards, tile boa rds arc mounted
ill th eir cases with long machine Sl'l'C\\-S ami
nuts.

\'ery Few parts are not on the hoards. III
the receiver, the vernier tUlliH g dial ts
mounted lIsing the template supplied with it.
The buttery is held ill a dip made from a
piece of alumin um or till plate, and an antenna
terminal is moun ted 0 11 the side of the case .
This terminal call he a simp le {cedthrouuh
insulator or a phoun or rf coax connector.

The transmitter is assembled shu il.n-lv. The
meter is mounted on the front pan el. two in 
sula ted battery jacks on the back. and a co
axial jack on the side. There's no rea l need
for a regular coax connector as a phone jack
works as well.

Receiver operation
The receiver is very simple to lise. Use

magnetic headphones of 500 to 10000 ohms
impedance . Low impedance headphones for
pocket transistor radios and crystal head-

(Text continued on page 34)
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SMALL PAIR BEATS A FULL HOUSE
One part icular pa ir. SB·J4 sideband tra nsceiver exciter and SB2-LA
gallon li near am pl if ier - are small enough to beat a full hou se. Or.
for that matter, any no- room- for- passengers KW mobile installation.

Proof. Photograph shows SB-J4 and SB2-LA together as a complete
I KW. 4-band sideband station (including receiver of course) beating
a fu ll house handil y. The two units placed end-to-end occupy less
than 2 l inear feet - just over 1 foot in depth, less than 6 inches high!

Bu t S SE didn't set out to produce a min iat ure transceiver at t he
expense of undue component crowding- t ran sistors and d iodes aided
by advanced bi latera l circ ui ts did i t with room to spare.

S8-34 speci fica ll y, is advanced equipmen t - predominantly solid
state-in pace with the trend toward elimination of all tubes in a
host of electronic gear, The S8-34 SS B t ransceiver costs only 395.00
(with 12V DC and 1I7V AC buil t-I n power suppl y) and uses 23 tran
si stors, 18 d iodes, a zener. a varac tor -c-en d only 3 tubes!

Highllgtll s: SB·34, 4-b<lnd5: 3775, 4025 kr , 7050·7300 j c, 14.1' 14.35 me. 21.2·21.45 me•
• 13SW p.e .p . inpu t (sl ighl ly lo.... er on I S • Buill· in dual 1l7Y AC 12V DC supply (nega·
t .ve f!; lound l • COllins mechanical filter . Panel vetecrabte USB- lSB • IP~ NW . t ONO,
5 ~H _ Weight : 19 Ibs .

SB2·LA: 80·40-20- 15 meter s • Input SS8. 1ll.W c.e p. AM: JOO W, CW-fM-fSIl. · 400W.
• Buil l· in 117Y AC ce... er supply . 12" W. 121.?"O , 5J,4 ~H . WeiKhI 40lbs

MOD£l SB3·0CP INVERTER
Heavy -duty transistor ized mverter for mobil e co
N at ion of SB2·LA linear ampl ifi er at lKW input .
Input 12·15V DC, nega t ive ground. Outpullll 13.5V
DC Input, 150 volts AC pea Ii square wave .It ?SO
cycles. 6"'W, 12"'0 , 3V. " H. We l j!hl : 17 Ibs

wri te fOf new brochure dt>tcr ib,ng ss r lint',

CO M P A N Y
213 East Grand Avenue, Sou th San Franc isco, Cali fo rnia 94080

RA YTHE ON
-~AYTH EO~-----------.,-------

hport sales: Raytheon Company, International Sales & Services , t en natcn 73, Mass, U.S.A,



Above: Copper conductor layout for the Novice receiver. Opposite: Component layout.

32

Above: Copper conductor layout for the Novice transmitter. Opposite: Component layout.
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Novice aD·meter receiver

CRYSTAL

plumes won't work properly. A piece of wire
either 30, 90 or 125 feet long makes an ex
celleut antenna . Though it's not shown on the
diagram, a good ground connected to the
ease is recommended for best results.

Tum on the receiver hy twisting the re
gcueru ttou control clockwise, past the switch
click, until y OIl hear a slight whist le. T une
around and you'll hear some stations. It's best
to do this a t night so that you'll be sure to
hear plenty of them. Code stations are best
received with the regeneration control set so
that the detector barely oscillates and each
dit and dah is loud and dear. You should
hear many very slow stations near the center
of the tuning range. These will be the Novice

stations. If you have a crysta l in the Novice
band, you can locate your own signal by
transmitting with your transmi tter.

Voice stations on 80 meters are of two
types: A~I and SSIl. A~I is best received by
setting tile regenerat ion control so that the
detector almost oscillates, and SSB can be
tuned in m ilch like the code stations, with the
detector oscillating. 1£ they're not tuned
properly, SSB signals sound peculiar, a lmost
like ducks quacking,

The small variable capacitor connected be
tween the an tenna and tuning coil can be any
value from 2-13 to 3·40 pF. It's not critical,
but should be varied if the receiver won't
oscillate p roperly.

T ot al ..• . . . • . • • •••••. , • •. ... ... . .. .. . . ..••• $10.36
Printed circui t hoard (optional ) $2.00

.:\ov il'(· Recei ver Parts List.

1 P . " " " . - " ~ I ' ib $rt' Il 11l'r " X<t; x.., • InJ ox .
I 50 kilohm pote ntiometer wi th SrST switch .
I Length B&\V 3012 1 1iniducto r or lllumi trouics

6.'32T Air-Dux coil stock. ~.. diameter, 32 tu m.'!
l)O;' r inch. ( only part used) ... . . . • • • • • • • • • •

1 5-75 pF variable capacitor. Hammarlund APC-
75B • .•••. .•• . ..• ..•• . ••• . .••..• • • . • • •

I 2.5 m il choke, :'\ational R-50 . . . . . . . . . . • . . . ..
2 1 p F /IS V electrolytic capacitors @ 29¢ .
3 .001 pF disc capacitor @ 8f .
2 82 kilohm / % watt resistors @ 12¢ .•.. . ... . . . .
1 390 ki lohm / % watt resistor • . . ..... .. .• ... . .
1 I .S nJegohm /% watt resistor .
1 l)hollc jack .
1 trim mer capacitor, 3 -12 or 3-30 pF .
1 9 volt battery .•••. ••••••••.... . . . . .. . . ...•
1 battery connector •.... . .. . ..... ...... ......
2 XP:oJ high frequency transistors, GE 2X3855

@ SOf ..• ••• •.. . • . . . • . . • .• • • ••.. . • . . • . • •
( or Motorola H EP --50. 79~)

1 2-%" vernier dial •.. .. .••••. . • . . . .. . . . . .•••
2 knobs @ 12¢ . . ... .. ..••.. • • . . . . . . . . .. • ..•
I antenna connector (pin jack) •.... ........ . ,.

1.15
1.38

.62

1.47
.42
.58
.24
.24
.12
.12
.19
.30
.48
.2.1

1.00

1.3 9
.24
.15

Novice Trans mi tter Parts Ltst

1 3"x4"xS" )'I inibox .. • • .. ... . . .. .• • • .••... • .. S 1.15
I 75 pF variable capaci tor, Jlam marlu ud APC-75B 1. 47
1 100 pF variable capacitor, lIam marlund APC-

l 00B •. •. ....• .. •. . .. .••. •• .• . ..... .. . 1.67
1 length B&W 3012 Miniductor ( usc part of re-

ceivcr coil stock) •. . . . .... .. • •. . . . . ..•. •• .62
1 lcngth B&W 30 15 Min id uctor coil stock, I " dia. .16

turns per inch . ..• • . • . • . . .. • . • • • .•. .. • • • .6 8
3 RCA 2N2270 XPN transistors @ $1. 16 3 .48
2 5 kiloh m/ Ih watt resistors @ 12¢ • • ,.. . . .. ,24
1 82 kilohm / lh watt resis tor . . ..•.. ... . . . . . . . . .12
4 .00 1 JAF di sc capacitor @ 8f ,32
1 2 JAF I SO vol t electrolytic capacitor .54
1 2.5 m H choke, National R· I.iO .42
I .0 02 /IF d isc capacitors .08
""'-0 F . . = 8' 16_ _ 'l P ceramic capacitors ~ . . . . . . . . . . . • •
1 crystal socket for FT-243 crystals ... ... .....• .36
lImA meter . .• . . . . . . . . . . .. . . . . . . . . 2.95
1 phone jack for key . . . . .. . • . . • . . . . . . . . . . . • . .19
1 coax connector, 50 -239 is 48¢. RC A phonn jack .15
2 knobs •• . ... . ... . . . ..•. •••. . . . . .... . .•••. .24
2 battery [acks (bindinK posh) @ 25f .50

Total • . ..•.. . . " •. " .• ...• . . .... ..... . .. '" $15.34
Printed circui t board ( optional) is $2 .00
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Fig. 2. Schematic of the simple Novice
transmitter.

receiver together is with sepa rate antennas.
The transmitting antenna must he resonant at
th e frequency of operation, b ut the receiving
antenna isn 't so critical.

Have fun with vour receiver and transmit
ter. When you move up to more complica ted
equip ment, you'll find this pair fun for con
tests and portahle operation.

Transmitter operation
The transmi tter is almost as easy tu use as

the receiver. Connect a resonant antenna to
the antenna jack. A suitable antenna is a half
wave dipole (12.5 feet long and split in th e
middle by an insulator) fed by 50-ohm coax
ial cable such as HG-58. Attach a 6 to 40 volt
de power supply good for lip to 500 rnA (half
all ampere) to the power terminals, being
careful to connect the positive and negative
leads properly. Plug a crystal in the SO-mete r
Novice band (between 3705 and 3745 kHz),
which you can buy from many 73 advertisers.
ill the crysta l jack and a standard key in the
key jack . Push down the key and adjust the
two controls quickly for maximum meter read
ing and you're on the a ir!

A suitable power supply is easy to build
from inexpensive parts available from many
73 advertisers such as John Meshnn. See the
a rticle on transistor power supplies hy Hank
Olson \ \ '6GX:\ in this issue for more informa
tion on low voltage power supplies,

The easiest way to use the transmitter and

,...

,..

J

Top view of the in terior of the Novice t ransistor transmitter. The etched circuit board is
held away from the aluminum cabinet by a few extra nuts screwed on the mounting bolts.
The meter and oscillator can be seen at th e left . with the oscillator tun ing capacitor and
final coil in the center of the unit. The capacitor on the right is for tuning the final tank
circuit. The coax connector is mounted on the left of the cabinet.
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New ... Renewal

Sign the gift card :

New . . . Renewal

Sign the gift card :

New . . . Renewal

Sign the gift card:

Please send 73 tor 14 months to:

Name Call .

Address .

City State . . . . . . . . . . Zip .

Please send 73 for 14 months to:

Name Call .

Address .

City State Zip .

J enctose $ Please send me 73 tor 14 months, too .

Name Call .

Address New Renewal

City State .. , Zip .
,

Use another sheet f or additional su bscri p t ion s or if you don't want to tear up t h is 73.
Please print legibly . Inolude zip cod es. Allow 6 to 8 weeks for del ivery of the first maga
zrne,

$3.50 for 14 months of 73
(for each additional subscriptio n)

$4 for 14 months of 73
(for the first subscription )

We'll send an attract ive individ ually-signed gift card to arrive just befo re Christ mas
tor each gift subscription,

OFFER EXPIRES DECEMBER 24, 1966. ORDER TODAY.

The perfect Christmas present for a ham is the gift he'd pick for himself-a sub
scription to his favorite ham magazine, 73. This is the gift that will bring pleasure
all year and even longer. You'll like the special price, too, of only $4 for 14 months
for the first subscription and $3.50 for additional 14-month subscriptions. The news
stand price for 14 copies of 73 is $8.40, so you can save up to $4.90. That also
means that the copies of 73 cost only 254 apiece instead of 60¢. Don't forget:

Please send 73 for 14 months to:

Name Call .

Address .

City State . . . . . . . . . . Zip .

--------------------------------------

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

--------------------------------------

73 MAGAZINE, PETERBOROUGH, N. H. 03458
.. I
"-~~~~~"""" ""- . """""" . ,;;~~--""it:~~-~p .. . ,,*~d~~#.~~: ,. : "p.I'd)<~~d ,. ; ,'P. ¥i"-&
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Take the VT out of VTVM with the transistor that behaves like a tube.

Siliconix assumes no responsibility for circuits shown . no, does it represen t or warrant that they do not infringe any pa tents .

The voltage divider on the left works with both; in the middle circuit, the
matched FET pa ir means no re-zeroing with temperature changes. If you're

will ing to re-zero try the one on the right. Either circuit with a 100 fLa meter
gives a full scale sensitivity of 0.5v and better than I % linearity. For AC add

a diode peak detector and change the multiplier resistors . To modify your pres

ent VTVM for instant warmup and portability just remove the tube and all

the power supply business. Change a couple of resistors, then install a FET and

a battery. The battery sho uld last a year, even wi th da ily use.

GET STARTED FOR AS LITTLE AS $1.00
Take any tube ci rcuit handbook, pick the
circuit you want, then design it with FETs.
To make it easier, we offer four experi
mental FET packages, each with applica
t ions data. You can buy one FET, or one of
each, or a matched pair ... all at special
experimenter prices. Cl ip the coupon and
mail it today with check or money order!

5iliconix incorp o r a t e d
I UO W. Evelyn Avenut' • Sunnyvi1le, C,,',fomi.l 940!J6

Phone 2<15-1000 • Ared Code .lOS • TWX 408·737·9948

r~~~~~~-----------I

I SiliCON IX INCORPORATE D, 1140 West Eve lyn Avenue I
I Sunnyvale, Ca liforn ia 94086 I
I En closed is 0 $1 for one uno rET and data I
I 0 $2 for one U112 FET and data I
I 0 $2.75 for both FETs and data I
I 0 $6 for one pair ma tched U1l2' s II (Calif. res idents add ac, se, lI e, or 24c sa le s tax) :

I Name Call I
I Add ress I
I Ci ty State Zip IL ~

Th is is a l imited offer, for experimenters only, one order to a cusremer (no purchase orders, please) . Offer closes February 28, 1967.

DECEMBER 1966
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Henry Olson W6GXN
3780 Starr King Circle
Palo Alto, Californ ia

A Laboratory-Type Power Supply
Th is power supply is ideal for the ham who experiments
with transistors. It features variable voltage output,
current limiting, excellent regulation and low impedance.

A typical laboratory power-supply will have
variable voltage output, low internal imped
ance, good voltage regulation with a variety
of loads, freedom from output cha nges with
line-voltage fl uctuations, adjustab le current
li miting , low ripple and noise voltage in the
output, and accurate metering of output volt-

age and current. Clearly a ll these features are
not needed for eceru system, but severa l of
them w ill be suited to each particular circuit
under test. Ha ving tested the circuit w ith our
laboratory supply, we can then vary the supply
voltage around to test the circuit sensit ivity to
input voltage cha nge. " 'c can also, put resist-

JEST

'" ,
0----<>

~

'" ". •
,~ ,..

• -"'" R5 VOLTAGE• " 5k ADJ.

'0',", '0 ~~l
l O" f

~, ~.

"
CURRENT

~ )

" ""' "0'''CURRENT
ADJ."", •

TI ( 8) , -'0
TRIAD F40X " .'".., sec " ~.

'" .. TANTAi.UIol - ••"0'" c-scc
• • • '"

~"' "'" ""' ""~, ~, ~,

'"Il) lENERS
Q3 IN SERIES"••

,~

""

150 560 .02

'"

•

Fig . I. Laboratory-type power supply. QI is a 2 N375 or 2N1542A; Q2, Q3 and Q4, 2N508;
CRI , 2 , 3 , 4, 8 , 9 , 10, II , 12, IN4002 or IN2069; CR5 and CR6, HB5 or FD1I 35;
CR7. IN755 or two IN468's in series.
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Fig. 2. Circuit board layout for
the laboratory power supply
shown in Fig. 1. This board is
available from the Harris Co.,
56 E. Main Street, Torrington,
Conn ., for $2.

ors in series with the lab power
supp ly to check the circuit de
pendence 011 tile powe r-sup ply
interna l impedance (has your
high gain aud io am plifie r ever
'm otorboated 'P)

Then with complete knowl
ed ge of the voltage, current, in
tcrnal im pedance, and vo ltage
stabili ty requirements, we can
proceed to build a simpler
power-supply for our circuit.

One very satisfactory Jabora
tory power-supply has been
described in the Handbook of
Selected Semiconductor Cir
cuits.' Although not so identi
fied, this circuit appears to be
that of an early model of the
Hewlett -Packa rd 721. The lab
oratory power-supply circuit.
as modified to make it possible
to build with readily obtain
able parts. is shown in F ig. 1.
As presented in the lIandbook
of Selected Sem iconductor Cir
cuits, it had several special
components in it. and equiva
lents had to be found for these.
The power transformer T 1 was
replaced by two Triad F40X·s.
both operated in the full-wave
bridge configuration. T he series
of three resistors and a switch ,
comp rising the current-limiting
selector, was replaced with a
.50-0 rheostat having a 510-Q
fixed resistor across it. which
gives continuous current-limit
ing adjustment. Also. the meter
switching and associated resist
ors were d one away with, and
separate meters used. CR5 and
e RG were originally of a type not readily
available and can be replaced by Hollman
Jl B5 silicon diodes, or any similar genera l pur
pose silicon types. CH7. another obscure type,
was replaced with either two 1l\468's or one
li\755 (b ut nearly any zener of about 7 volts
will do ) . The series transistor ( Q 1) is listed
as a 2N375, b ut a number of other 80 volt
power transistors have been used in its stead ,
including the 2:'\174 and 2N1542.

Most of the circuitry is laid out in a simple

DECEMBER 1966
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8

etched circuit board as shown in Figs. 2 and
:1, and so wiring is very fast. T he sup p ly is
housed in a stand ard L~ lB-\VIA cab inet. T he
series regula tor (power) transistor is heat
sink mounted on the hack plate (with a mica
insulator. of course ) .

One of the units the author built was made
entirely of ~IARS-sllpplied semi-cond uctors; a
large percentage of the other small compo
nents were a lso ~ IAHS-supplied .

A silicon rectifier was added across the out-
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Top-rear view of the Jab
supply wit h cove r re
moved. A Triad F4 5X
has been substit uted for
one of the F40X trans
formers.

TO TIlAI

• •

TO Fl I,R2'o-- l- f-li'--'--fJ
TO Ql (EI'O--!-

'"'

o-J" -k R 8 TO ceu
o"";,....j'---oTOa l (e )e ' CI (-)

CRI TO CR 4

1.+-+-< TO RI,Fl2

b1__+--oyO CI ( +)

put of the supp ly ill addition to the 0.1 llF
capacitor to help kill any transients (from the
equipment being run by the supp ly) that are
opposite to the supply polarity.

T he meters used are the inexpensive j apa
nese-macle m iniature types availab le under
many U.S. na mes incl uding "Calrad", "Mon
arch", and "Lafayette", Their accuracy seems
adequate for this application.

One will note that Cl and C2 are in paral
lel. The original purpose of this apparent
duplication was to assure that the 20-IlF elec
tro lytic was a low impedance for low frequen
cies. and the 5-IlF tantalytic was a low im
pcduncc for higher frequencies. However, if
one has a 2'=)-111' to 50-IlF tanta lytic, the single
unit will do by itself.

\nwn the power supply is finished, just plug
it in, ad just the two screw-drive adjustments:
"max. voltage adj ." and "short circuit current
adj." for the 0-30 Y range and 25 to 225 rnA
range of the front-panel controls.

The author wishes to thank Hewlett-Packard
for permission to use Fig. 1. I'd also like to
thank Curt Roche, W6Z~IW, for his helpful
discussions in preparing this manuscript.

° • ° W6GXN

Fig. 3. Component side of the circuit board
shown in Fig. 2.

40

IS hl'rrill, P . X., " Small Lab Supply with Current Limiting:'
in A Handbook of Selected Semicondru:tor Circuiu ( XObH
73231); Available from U. S. Ccvt. Printing Office.
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DRAKE
L-4

LINEAR
AMPLIFIER

bUilt for ooutiuuouSdutl} at full CHpacil/j

L-4 Linear Ampl ifier with cover removed . ...

For more Information, see your distributor, or write :

The buy of a lifetime ...
to last a lifetime ... only

$S95e'~' Net
including Power Supply

,

SPECIFICAT IONS
Frequency Rang e: Ham ba nds 80 tbc u

10 mete rs. A ll frequencies 3,5 to 30 Mc
may be cove red w ith some re tu ni ng
of input coils.

Plate Input: 2000 watt s PEP-SSB . 1000
wall s DC on CW, AM , ATTY and Tune.

Drive Requirements: 100 walls PEP-SSB,
75 walls CWo AM, RlTY and Tune.

Input Impedance; SO ohms.
Output Impedance: Ad justab le Pi·N et 

wor k matc hes 50 o hm l ine w ilh $ WR
not 10 exceed 2:1.

Power Requlrementa : 230 vol ts, SO-60 cy
cles. 15 amperes or 115 volts , SO-60
cyc les , 30 amperes.

Tubes: Two 3-4002 o r two 8163.
Size: A mpl ifier-131¥" W x 7%; H x 14'M,D;

Power Supply-6 ll4W x 7 ~ H x 110.
We ight : Ampl ifie r 32 lba : Power Supply

43 1bs.

R. L. DRAKE COMPANY, Miamisburg, Ohio 45342

· 2000 watts PEP SS8 - 1000 watts DC input power on CW, AM and
RTTY. Massive plate transformer, large heavy du ty p late tank com
ponents and voluminous cooling system insure continuous operation
at these ratings.

• High effi ciency Class B Grounded Grid ci rcuit uses two 3·4OQZ o r
8163 zero bias tr iodes. These two tubes have a to tal p late dissipation
rating of 800 watts and thei r rug ged constructi on wi thstands abuse.

• A broadband tuned input ci rcui t is employed on each band fo r mini
mum distort ion, higher effi c iency and a 50 ohm input impedance.

• Th e L·4 Linear Ampl ifier matches the TR-4 Transceiver and the T-4/
T-4X Transm itters in appearance and drive requirements to run the
maximu m legal input power. Any exc ite r that can deliver 100 walls
PEP SSB and 75 walts on CW will be able to dri ve the L-4 to the
maximu m legal input power. An advantage of the Grounded Grid
Ci rcui t is that most of the driv ing power adds to the output power.

• RF negative feedback decrea ses d istort ion to bette r than 35 db and
tends to eq ual ize tube characte ris tics fr om tube to tu be and from
brand to brand.

• A transmitt ing AGC ci rcuit con trols the exciter gain to allow a hi gher
audio level w ithout peak clipp ing. An adjustment is provided to se t
the th resho ld level fo r opti mum operat ion of differen t exci ters .

• Rap id heating f ilaments and the solid state power supply allow the
L-4 to remain off unt i l its use is required. It needs only 3 seconds
from switch on to 2000 walts.

• Two taut-band suspe nsion meters ind ica te plate current , grid cu rrent ,
p late voltage, and relat ive RF cuput power. The f ric tionless suspen
sion eliminates sticking and improves accuracy.

• An interna l changeover relay feeds the antenna through when on
receive o r when power is off. A pair of relay contacts bias the output
tubes to cut o ff , eliminating any d iode noise when receiving.

• A quiet. low velocity, high volume intern al bl ower effectively cools
tube base seals, envelopes and plate seals .

... The solid state Power Supply provides
excellent dynamic and static voltage reg
ulation. The Power Supply is separate to
keep the weight off the opera ti ng desk
and to make a more flexible instal lation.
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Merritt Franken WA6JN l
3714 Mount View Ave.
Studio City, Calif.

QRZed the YL
or, Don' t Ever Let Your Wile Become a Ham

Lolsa times. in the course of a QSO, 1 men
tion to the op I'm working tha t m y wife is also
a ham. Her name. I tell h im. is Charlotte and
her call is WA6j I\O, ex-W A2A\'B.

TIle reaction is invariably the same. The
other sta tion will say something like, "Boy
are you lucky. Sharing the hobby wit h the
XYL. T hat SUl'C must be great. Bet she never
gives you a bard time about getting a new
piece of gear or putting up a ll antenna farm."

Or words to that effect.
Well. Iellas, 1 got words for you. Don't let

" . . ,
• •

• • ••. ,~.

· . ."
• • • •· .. ......

•• - - < :
. - . '.

You wi ll admit a grocery IS a kooky place to
buy ham gear ...

42

your wife become a ham. Belt her a few first ;
th reaten to get a divorce, tell her you'll go
home to mother. Tell her anything. Give her
Arpege, if you have to, but buddy, don't let
her become a ham.

T hink I'm kidding? Let me reconstruct and
vou'll see I never knew when I had a good
thing going, when Illy little woman didn't
know a QSY from a Xlandarin's queue.

Ten-twelve years ago the ham hug bit me.
Actuallv, it wa s the second infection. The fi rst
time was ill 19..H and while 1 was working
toward getting a ticket the War came along
and that was that. The second time, though,
there was this new FCC deal called a Tech
nician's ticket. Hooray, the five wpm cw was
casy and I started studying dits, dahs and
theory.

Meanwhile. Danny, a friend of mine in
New York City where we were then living,
who runs a radio and TV repair shop and who
knew of my interest in the hobby. told me of
a chap down the street who had some ham
gear for sa le . This man was a grocer and my
friend said he had a com plete station for sale.
I go over and look at the goodies and wind
lip buying his t\CI25. He also had a Harvey
Wells TBS50D, but I held of! on that.

So I trudge on home, set up the i'\C125.
hang a wire out the window and sta rt listen 
ing. xfan, 1 sa t there enthralled ; I had the
world at m y finger tips. \\ 'ithollt doubt this
was the greatest tiling since sliced bread.
'Hour an hour or so late!" the little woman
comes home and, of c-ourse, sl it, hears this
startling short wave stuff.

"What's that?" she asked, and I told her.
"How much was it?" was the next question.
I looked her smack d ab in the eyes and

said. oh so cas ually. " It was $2.5."
And she believed me. She d idn 't question

me once. She believed m e; she didn't see my
fingers crossed behind mv hack and still less
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"Nothing," she said, " It's so wonderful."

could she S<'C the large twinges or cousch-nco
that kept stab hing my innards.

So, I kep t studying .u «l kep t listelli llg a nd
one day I paid another visit to the grocer.
( Yon will admit a grocery is a kooky place to
buy ham gear) . \ \'e tal ked about the H arvey
\ \'ells awl the special power supp ly he'd built
wit h big: fat oil-fi lled condensers and a foot
switch to go from high to low power and tha t
if I got a Tech ticket it would work 0 11 six
meters uud I hou gbt it. Had no ticket vet but
I bought it and put it in the trunk of the car
uud covered it with a blanket , and took the
power supply o ver to D a IJIlY's and had him
hold it for me.

Theil I got Ill y ticket. [ was K2K EIL
H appened the next night was my help

meet's bridge night so while she was out, I
brought up the H arvey \ Vells and the monster
power sup ply ami a six meter converter I'd
just happened to acquire and put them all to
gether. I still had no six meter beam and no
mike but that stuff looked real pretty and I
was sitti llg there adm iring it when Charlotte
ca me home.

"W hat's that?" she asked .
"A transmitter," I said.
" Does it work?"
"Well, I hope so. I WC)Il' t know until I get

an antenna tomorrow."
"How much was the transmitter?" she

asked.
And I looked her smack dab in the eyes and

1 "It $' - "a nswerer , was , :"0.

"Ok," she said, " I just don't want you to
spend a lot of money on that silly stuff. How
much will your antenna cost?"

"Not much," I sa id. "F ew bucks. Depends

DECEMBER 1966

on what kind I get:' I didn't say anything
about co-ax cable or a co-ax relay or a micro
phone and I double sure as hell didn't sa y
w hat six meters would probably do to TV re
ception in a .\ Iallhallan apartment house .

Two days later Illy s tation was lashed to
gether and of course the antenna , rotator,
cab le, low p ass filter, mike and a ll cost only
."2:>, 1 told Charlotte that, sca red as I was of
talking into a mike, I was genua try. She came
into the shack {once a nice, pleasant den type
room hut now a nice pleasant mess) , sat down
ill a chai r behind me and I called CQ.

And a station came back to me and I'll re
member his call and name, K2YCB, Carl, long
as I live. \Vitll my voice shaking with mike
fright I ta lked and had my first QSO. Then J
signed, a nd full of pride , turned around to
look at my wife.

She was crying. She was sobbing. Tears
streamed down he r face .

..\ Vhat 's the mutter?" I asked.
"Xoth ing," she said . " It's so wonderful. M y

husband sits here ami talks into that thing and
a mall from Xcw Jersey comes back and it's
wonderful. It's thrilling. Do more."

And stupid me, I never saw the danger
SIgns .

Few days later I came home and I find
Charlotte listening to my receiver. NCI25,
did you say? :\0 sir. I had traded that. I
didn't like the single conversion and the out
board co nverter. The receiver was an IIQ I I O,

And buster, that HQIIO also cost $25 .
Brand !H.'\\ ' , it only cos t $25.

But w hat I s ta rted to say was that first I
Iouud Charlotte listening and then I found
her studying the license manual and other
books I had bought a nd then I found her
Ils ing the code osci llator and then I was in
formed. one night , that she'd enro lled in a
ham course at the D elehanty Institute. Three
nights a week.
. Xow if you're not from New York you

probab ly don 't know about D elahanty. It's all
old , old institution. It's in on e of New York
C ity's most unprepossessin g sem i-slum areas,
near th e Bowery. The d ark, dingy section
gives you the fee ling that a ny man walking
a long the street at night is a cutpurse, Dele
hanty's is b est known for training firemen and
police and teaching them judo and all like
that. It just didn't strike me as a place I liked
for my wife to be a t come nightfall or any
other time.

And my wife is u stude nt there . At night.
But she goes, and I drive down to pick her
up, and w hammo. she has a general ticket
and I'm still a Tech. Not only is she a general
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• Weighs only 3lS: lbs,

FOR CLOSED CIRCliIT OR AMATEUR TV

I

but she is I IOW a reader of QST ami CQ and
so she knows all about this phony " It wag only
S~5" stuff. Xced I describe what happeneo
wheu that bomb burst?

\\'( ·11. the-re's not too 1Jl II('11 more to tell , but
wha t there is is sad iudr-cd , men . For weeks
and weeks nud weeks I como horne. 1\0 dill 
IICr. Whv 110 dinner? Because tile little woman
has been stand ing over u hot rig instead of a
hot stove. O n top of that , m y pride is lower
than a snail's hangnail; Illy wife's a GENERAL
and I'm a Tech. III time I rectified that and
got my general, hut this leads to another ill
terestiug development, I hear a nice hunk of
DX and join the pile-up and cull for the DX
station. D ocs he come back? 'Course not. So
the XYL call s him-saud he comes right back
they always do when they hear a YL's voice.
They always say. '·QRZcd the YL. QRZed the
YL:' Score another hunk of DX for the YL
my XYL, to be specific.

Eventually, things se tt le down. \Ve work it
out so that Churl operates days-just so long as
I get a nice hot dinner preceded by a nice
cold 807 and none of this TV dinner stuff. I
operate evenings and week-ends. As an extra
added precaution I work C\V and wear cans.
Since she can' t hear the C\ V monitor because
I'm wearing the cans we don't get into this rou
tine where, if DX does come along, she 'll come
ill and inquire sweetly, "Want me to give him
a ca ll, darling?"

And the Drake TH4 cud the Heath compact
linear and the TO Kever and the \Vaters dum
mv load and the tower and the beam and the
rotor and the 40 and 75 dipole only cost $ryS.
You don't believe me? Ask my wife.

.. WA6JNI
\ !

LABS
Hollis. N.Y. 11423

$2799 5 SHIPPING
COLLECT

COMPLETE WITH LEN S

VANGUARD

• All parh guaranteed for 1 yea r (except for ope n fila 
ment on vidicon or breakage). Mode in USA,

• Electronically regulated power supply and th ermally
compensated circuits eliminate change In picture qual
ity when line voltage and temperature fluctuate .

• New VANGUARD " HI-FI" vidicon ena bles use of any
• mm movie lens Instea d of 16 mm lens required by
other TV cameros.

• Vidicon controlled automatic light compensation elimi
nates electric eye and provides error-free compensa tion
for light level changes of up to 120 t o 1.

• Viewable pictures obtai na ble from a s low as 1 ft . con
die of illumi na t ion to bright sunlight.

• Video output 1.5 V p-p composite wi th stondard ncga 
tlve sync.

• RF out put 30,000 microvo lts adjustable for chonnels
2-4.

• Field-effed input circuit provides noise-free video.
This is a VANGUARD excl usive.

• Resolution guaranteed to exceed bes t ca pabilities of
standard 525 line TV reeelvers .

• Advanced circuitry utilizing 35 semi-co nductors most
of 'fI'hich are silicon.

• Measures onl y 2'" '' x 4" x 7" (excl udinG len s and
connectors) .

SUB-MINIATURE SOLID STATE

TV CAMERA

VANGUARD
MODEL 501

Building your own TV camero? Send 101 for our new
catolog describing our complete line of sub-assemblies
ond parh Incorporating the latest odt'ances in technology.

196-23 Jamaica Ave.
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SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIM ES EXTRA POWER

$19'~
excep t 401-X, $22.95 ppd .

SPECIFICATIONS: The Model 401 uses 4 of 'he
very latest type epitaxia l planar VHF transistors for
unsurpassed gain and low noise at all frequencies ,
It can operate from 6 to 18 volts (positive or nega·
tive ground) without any signif icant change in gain
or frequency. The circuit consists of a tuned R.F.
amplifier, crystal -controlled oscillotor, low noise
mi xer, and a wid e band I.F. amplifier. More than
35 high quality parts carefull y assembled and
tested . Sensitivity is better than ~ microvolt for a
6DB signal -to-noise ratio even at 160 me. Overall
power gain greater than 300B.

• Crystal -c ontrolled for utmost stability. Precision
quartz crys ta l included in purchase price.

• Enclosed in a sturdy 16 gauge, 3~" x 2%" x
1 ~" aluminum case with mounting ea rs, trans 
fer switc h and two SO-239 (UHF) receptacles.

• 100% made in the U.S.A. 2 year guarantee on
all parts incl uding transistors!

• Free 24 hr. SPECIAL DELIVERY anywh ere in
the U.S.A. if you send money order or cashiers
check (with personal checks allow 2 weeks for
shipment).

ANY CONVERTER
NOW ONLY

OPTIONAL ACCESSORIES:
9 volt batte ry eliminator with 110 volt cord.
Only $2.95 ppd.

R.F. cable adapters in 6", 12" or 18" lengths
with Pl-259 plug on one e nd (mates with con
verter). Other e nd your choice of Motorola
male or female, RCA, BNC or PL-259. Price
$1.25 eac h postpaid cable with 2 plugs.

For prompt sh ipment 1)!eose include posta l money order or cashier's check. With personal checks, allow 2
weeks to c lear the bonk before sh ipment can be made. COD's must include 20 % deposit . New York City
residents add 5% sales tax. New York State residents odd 2 % sales tax.

Available in the follow ing frequencies from stock :

Model Input me Output me

401-D 144-148 50-54
40 I-E1 144-1 45 .6-1.6
40 1-E2 145-146 .6-1.6

2M 401-F 144-146 28-30
401 -Q 144-148 14-18
401-R 144-148 7-I 1
401-5 143.5-148 .5 30-35

401 -61 50-51 .6-1.6
401.62 51-52 .6-1.6

6M 401-C 1 50-54 7-11
401-C2 50-54 14-18
40 1-J 50-52 28-30

20M 401-G 13.6-14.6 .6-1.6

CB ! 40 I -A 1 26.5-27.5 .6- 1.6
40 1-A2 26.8-27.3 3.5-4 .0

40M 401-K 7-8 .6-1.6

CHU ! 40 1-L 3.35 1.0
WWV 10 1-H 5.0 1.0

'nt'l. {
401-11 9-10 .6-1.6
40 1- 12 15-16 .6- 1.6Marine
401-M 2-3 .6- 1.6

401-Nl 118-119 .6- 1.6
401 -N2 119- 120 .6- 1.6

Aircraft
401 -N3 120-121 .6- 1.6
401-N4 121-122 .6- 1.6
401 -N5 122-123 .6- 1.6
40 1·N6 123- 124 .6- 1.6

Fire,
40 I-P I 154-155 .6-1.6
401 -P2 155-1 56 .6- 1.6

Police 401 .P3 154-158 7-1 1
etc . 40 1-P4 154.1 58 104-108

VHF Marine 401 -P5 156.3-157.3 .6-1.6

{ 401 -Wl 162.55 1.0
Weather 401-W2 162.55 10.7

40 1-W 3 162.55 107.0

CUSTOM 401-X Your choice of any one in-
MADE put and output frequency between

.6 and 163 me.
(2-3 weeks delivery on custom converters)

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
Homs, N.Y. 11423
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Climbing the Novice

Howard Pyle W70E
3434·74th Avenue, S.L
Mercer Island. Wash.

Ladder

Part I: The no,« Bug Bile,~

"Larry. I'm sold. I've been to three meet
ings of your club now and 1'\"C been reading
up a bit on ham radio. T here's a heck of a lot
that's way over my head now but I think I
can catch on; how do I get started?" Joe
Blake was serious as he pu t the quest ion to
hi s recen tly found friend ly ham on their \Vay
home from club.

"Well j oe, uxmnng to be a ham is half the
bat tle . You like the club, you've met some nice
guys and a few gals , or 'YL's' as the hams call
'em, meaning young ladies. Next meeting
you'd better b ring your dollar entrance fee
ami get slgued up as an associate member.
\ Vhen you get your Novice license you'll be
entitled to full membership; it'll cost you an
other buck then which will cover your club
dues for a year and you'll get the club paper
every month. After that, a dollar a year keeps
yon an active member," Larry Saunders him
self was a relat ively recent newcomer to the
ham fraternity; his General class license was
barely nine months old but he had won his
way lip through the Novice ranks and was
now accepted as a full-fledged member of the
'charmed circle.' An electrical engineering
sophomore at State College, his interest in
amate ur radio had stemmed from occasional

Follow Joe Blake monthly in these pages as
he progresses from a raw apprenticeship in
ham radio, through the various stages lead·
ing to successful completion of his Novice

class license examination.

"

visits to tile ham stations of a Humber uf his
fraternity brothers and he had, like Joe, Iol
lowed this by attendance at several meetings
of the local ham club. Hemembering the
friendly college ham who had guided him
through the early pit-fa lls, Larry too decided
to he a 'nice guy' and take Joe under his wing.
After all the kid was a likable chap ... a
senior in high school who was top mall in his
science class and now showed an increasingly
eager interest in becoming a ham.

T hey stopped at the mal t shop for a bed
time snack and, in a quiet corner booth, Larry
gave Joe a bit of background on his own early
days as a radio amateur beginner. "The first
thing you'll have to do Joe," Larry concluded
"is what most guys consider the hardest ...
learn the radiotelegraph code. It rea lly isn't
hard at all once you get your teeth in it. You'll
find that in only a few weeks you'll be saying
words in radio code that it took you two or
three years to learn to say as a babyl"

"But Larry," Joe replied, "how come I have
to Jearn the code? 110st of the hams I've vis
ited have just talked normally into a micro
phone; that's what I'd like to do tool I don't
know whether I want to learn to telegraph or..not.

"Let's face it Joe," Larry returned, "wheth
er it appeals to you at this time or not, learn
ing the radio code is a must if you're going
to be a licensed ham and expect to talk to
others on the air. And to do that, Federal law
says that you must have a license and that
means answering a few simple questions in a
written examination and passing a radio tele-
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graph code test a t five words a minute. Don't
let it worry you though . .. at that speed you
can almost take a nap between letters:' Thus
Joe was introduced to his first hurdle; while
Larry made it seem easy, Joe wondered with
a bit of misgiving, just how easy he was going
to find it. Thus pondering, Joe was suddenly
brought back to the fascination of hamdom by
an exciting sugestion from Larry.

"Say Joe, tell you what. One of the best
ways to get a start in ham radio is to know a
real 'old timer: visit him often and listen to
his sugges tions and advice. W e're luckv in this
town for we have an old guy here wh~'s been
a ham for more than fifty years ... he must
he close to seventy by now . . . and he really
knows the ropes. While he's hammed all tha t
time just for pleasure, he's made his living in
the radio game for that long alsol He's been
a commercial radio operator both a t sea and
ashore, a Navy operator, held a lot of govern
ment radio jobs; he's been just about every
where and done about everyth ing in radio.
Xlce part is that he's worked with a Jot of
young fellows all his life and actually likes to
give 'em a hand if they're serious about want
ing to be hams. And boy . . . the stories he
can tell and they're a ll true too! Here's what
we'll do; tomorrow's Saturday and if you've
got nothing particular to do what say we run
over and see old 'F N' in the morning?"

Joe really sparked on that one; "Gee Larry,
that would be great . .. I'd sure like to:'

"OK lad, I'll pick you up about ten th irty
tomorrow then" and with that they paid thei r
tah at the malt shop and putted homeward in
Larry's old jalopy.

At a little after ten the following morning
the squea l of worn brake bands on Larry's old
Chevy announced his arrival. Joe, who'd been
eagerly awaiting the planned excursion, dashed
from the house, jumped in the heap of bolts
and nuts and they were off. During the seven
mile trip Joe sprang a question which had
been puzzling him since last night. "Larry,
you ca ll this old guy 'FN' . .. I don't get it
... that's not his name surely?"

"ITa," Larry came back, " I was wo ndering
when you'd get around to thatl No, his name
is Dwight Mansfield . .. 'F N' is what he pre
fers to be called though and I'll tell you why.
Seems that almost since the Morse telegraph
was invented, telegraph operators were re
quired to sign a 'receipt' so to speak, for every
telegram they received over the wires. You
can't sign your name with a telegraph key
like you would with a pen or pencil . .. you
had to send every letter of your name in the
telegraph code. This got to he pretty much of
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a tim e-consuming chore and it wasn't long
before operators began to use their initials
which shortened it a lot. A bit of confusion
sometimes resulted though where two or more
operators working the same wires happened
to have the same initials. \Vhere this occurred,
one or the other would simply choose an ar
bitrary letter or two which would serve to
distinguish him as the one receiving a message.
This letter group was known as their 'sine,'
the spell ing being simply a variation of the
word 'sign: It took fewer dots and dashes to
say 'sine' than to use the correct spelling when
you asked the operator at the other end for
a receipt. The use of these sines soon became
standard telegraph practice and when 'wire
less' telegraphy, or 'radio' as we now call it
came along, many Morse telegraphers were
recruited for this new field , invariably they
took their sines along with them. So Dwight
... oh yes, among his many accomplishments
he too had been a pioneer Morse telegrapher
. .. Followed suit and carr ied 'FN' along to
the new communication Reid that he had
chosen . .. get the picture now? Most hams
don't have or use sines now:'

"Yes, but Larry, how come Dwight took
'Fi\" as his sine ... they're not his initials?"

"Gosh Joe, you cou ld fool me ... never
thought about it ; let's ask him:' And so say
ing Larry skillfu lly wrestled the wheel of 'old
Nellie' and wound up in the driveway of a
neat little hom e set in deep timber.

"Boy," Joe exclaimed as he clambered over
the jammed door, " just look at all the anten-

'"nas.
"Yeah, old FN has quite an "antenna farm'

Joe; he's a nut on separate antennas for every
frequency both on his transmitters and re
ceivers and he's got 'em all. H e's lucky .. .
we don't a ll have such a lot of space to hang
our skywires in:'

Ignoring the conventional entrance door,
Larry led his protege around to the back of
the house and knocked on a basement door
all which a set of amateur radio call letters
were prominently displayed. C<F N is down
here in his shack or shop most of the time .. .
this is where we'll probably find him" Larry
explained.

Sure enough, his knock brought immediate
response; "Yeah . .. come on in" and the door
swung open.

"H i, FN" was Larry's greeting to which the
old gentleman, removing a battered corn-cob
pipe from his lips responded with, "\ VeH, if it
isn 't LS himself; where you been these past
few weeks and, who's your friend?"
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exams, FN'; I've brought a new convert to
ham radio .. . Joe Blake .. . how's to show
him your shack?" "Howdy Joe . . . glad to
meet ya; sure, come on in if vou can wade
through the mess," .

\Valking to the back of the open basement
behind FN, Joe paused in the shop area and
said, "X less? ... wha t mess? lIow can you
keep a shop so neat, FNP"

Evidently pleased, their host chuckled and
replied, "Wal, let's jus t say you caught me at a
good time; I'm just doing a bit of simple modi
fication to a piece of gear and it don't create
mu ch rubbish; you should see th is place when
I'm working on a really major project. I don't
fin d it hard though to keep 'er in reasonably
decent order if I clean up every evening or,
if I'm too tired. first thing in the morning ...
it don't pile up that way,"

Joe made a mental note of th is against the
time when he too, would set up shop, and the
hays followed FN to a partitioned off corner.
Opening a glass-panelled door, their host
waved them in saying, "There she be. if you
can squeeze in," 'Squeeze' was right ; the en
tire shack was only six feet square and simply
loaded with gimcracks and gadgets which
were completely strange and mystifying to
Joe; Larry had made many previous visits to
this <dream shack.' Briefly explaining the gen
eral layout FN said, «Four transmitters, four
receivers, all on separate antennas and a lot
of this and that to control 'em with,"

Joe pretty well understood that all of this
was electronic gear having to do with ad
vanced amateur radio operation but one item
he could not quite reconci le. Above the type
writer shelf against one wall was a conven
tional Morse telegraph sounder mounted in a
wedge-shaped wooden enclosure which in turn
was mounted on a swinging metal arm. As it
seemed a bit incongruous in a radio shack,
Joe was prompted to ask, "What's the tele
graph hickey doing here? Looks like those
r ve seen in railroad ticket offices ,"

«It is son and it's for the same thing: the
Morse telegraph code. You see, I used to be a
telegraph operator many years back and there
are quite a few of us old Morse men who are
also ham operators. When we get together on
the air, we like to work the Morse code to
just sorta keep our hands in . Morse doesn't
sound like it should, when yOll get it in whis
tles on a speaker or in a pair of phones so
I've rigged me up a little 'converter' deal so
that the output of any of my receivers wiI1
work the telegraph sounder; much better!"

This brought a further question from Joe;
"In the Morse code any different from the

..

radio code . . . I thought they were the same?"
"No lad, there's quite a bit of difference ;

where the Continental or radio code is all dots
and dashes, the Morse code has a number of
letters with spaces in them as well. The fig
ures too are all different except the '4: but
you'd better forget about the Morse code un
t il you've licked the radio code first."

This was the opening Larry had been wait
ing for. "Speaking of codes F N, I've told Joe
tha t's his first chore. So far, he hasn't started
his code practice and he can use a few tips
from an 01" timer like you. They sure helped
me when I first started ,"

"Well boys," the pioneer ham came back,
"I've taught a I-<>-t of code to beginning ama
ten rs, Navy and commercial operators in my
time and in all these years nothing has been
Invented to teach the code overnight, in a day
or in a week. There just isn't any substitute
for practice, practice and more practice. Of
course there are lots of helpful little hints and
tips which will make such learning easier and
if I can pass on some of them to you Joe. I'll
be glad to help you get started. I've got a
dental appointment coming lip right after
lunch today though and I'm not going to feel
too chipper this afternoon but tell you what
. . . why don't you come back about nine
o'clock next Saturday, Joe and you can use
my bench and tools and build yourself a little
code practice oscillator; you'll need it for your
practice. I've got all the parts in my junk-box
aod it's a simple little building job; give you
a change to get your feet wet in 'horne-brew'
ham construction too,"

Oh boy! Did Joe ever jump at this chance!
Thanking FN profusely and assuring him that
his help would really be appreciated, both
boys said their <farewells' . . . Joe even timidly
chanced a "73" ... hopped into or Nell and
hit th e road for home. "Brother. you've struck
it rich" said Larry on the way; «FN doesn't
take everybody under his wing for in spite of
his retirement he seems to be busier than he
ever was when he was working and he doesn't
waste t ime with those who show little interest.
You wen t over all right, Joe, and you'll really
get a ham education now," Joe beamed aU
over, leaned back and day-dreamed. Suddenly
he said , "Say . .. we forgot to ask him why
he picked FN for a sinel"

"By Golly Joe, that's right" Larry replied,
"guess you' ll have to wonn it out of him next

k "wee c,
Next month : Joe does a bit of home-brewing:
and gets sta rted on learning the code with
helpful tips from FN and a 'surprise' fellow
student! ... W70E
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1000 watt (p.e.p.) mobile antenna
at a min i-power price! Quick -con
nect high power inductors for 160*
80-40-20-15-10 meters have excep-
tional f igure of meri t-"Q"- that
measures approximately 230 on 80, r ises to 350
on 15 meters. Web ster invi tes compari son of th is
sky power antenna part icu larly its high eff iciency
space-wound coils. suspended-not molded- in
side a protective all-white ten ite housing. Com
pare al so the preci sion mach ined hinged column
assembly that releases coif / whip for r ight-angle
laydown - forwa rd or to the rea r. Lockup into
operati ng posit ion is equally fast. Install BIG-K
gi-ve your mobi le signal a real sendoff. Two co lumn
sizes for bumper and deck mount ing with overal l
lengths. respect ively. of 93" and Jr . And use the
money you save to buy a f ine Webster mount.

-rso.meter coi l 300W p.e.p.

Band-spanner
Wa nt a fu l ly streamlined car an
tenna that will handle SOON p.e.p.?
Buy aand-snanner as thousands
have over the past sixteen years.
One clean-cut antenna -nowhere

over IVs" in d iameter -that deli vers big sky power
on 8G-4Q-2Q-l s-l0 meters plus MARS. Bend-change
in seconds too just by ra ising or loweri ng the top
whip (which contacts a section of any of the Inter
nally exposed inductor t urns) and exact resonance
on any in- band frequency. Band- spanner - t ruly
st ream li ned-de-emphasizes the appearance of a
fai r size antenna on a new car. It has a two-tone
f iberglass co lumn and an attractive, epoxy-sealed
loading sect ion that blends both with car and
surroundings. Two column lengths: Model AB B,
n r overall extended, 63" telescoped and Model
ABO, 93" overall extended, and 60'" telescoped.

Model THMD ,
de luxe a-note
mob ile mount.

Mode l BC M,
bumper chain mount.
(spring not supplied)

MOdel SHM,
single hole de luxO
mobile mount.

Write today for free BIG·K and Band-spanner brochures

213 East Grand Ave.. South San Francisco, Calif. 94080

RA Y THEON CO M P A N Y
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Bob Baird W7CSD
Oregon Technical Institute
Klamath Falls, Oregon

How to Re-Fill the Box
Here's a straight-forward linear using 6J86's.

The December IH63 73 contained a little
article I wrote ent itled "How to Fill a Box: '
For some reason or other we got more fan
mail on this little jewel than any article I have
published yet. This little amplifier worked fine
as long as I was on A\l or :\'BF~1 but I finally
broke down and went SSB. As noted in the
original article there was no space for a neu
tralizing capacitor. On 20 meters the amplifier
seemed perfect ly stable when excited but in
the no excita tion condition of SSB, when yOll

aren't ta lking, it showed some erratic tenden
cies. As a result the "Box" hadn't been used
for a couple of years.

Hecently I decided to refill the box. \Vhat
wi th several commercial outfi ts coming out
with linears using the 6JB6 or 12JB6, I de
ckled to give them a try. The simplicity of the
multi-grid grounded grid amplifier has been
loug known. Such amplifiers using 80Ts or
1625's appeared in handbooks ten years ago.
The -JB6 series however is much more com-

*' SEE TEXT

"Fe 2

''"

'" ,

PC*'

SPOT
TOGGLE

-,," I

Fig. 1. Schemat ic of W7CSD's SSB linear using four 6JB6's .
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The 6JB6 linear built in t he case first used
fo r an 8 13 amplifier described by W7CSD in
t he December 1963 73.

. . , W7CSD

pressors ill all plate leads. These were made
out of 5 turn Jf" di ameter coils shunted with
100 ohm J watt resistors. Afte r this was done
very stable anti excellent operation was ob 
tained on a ll bands from 15 to 80 meters. \ Ve
didn 't trv 10 as it would be about one turn on
the tank coil.

\ Vi th the TV power transformer the power
ill is limited to about 200 watts de. The plate
current goes tip to between :)25 and 250 rnA
and at this current the voltage is between 850
and 900 volts. One commercial linear usin g
six 6JIl6's with 1200 volts claims a gallon PEP
- I assume this means 500 watts de. If one
were to go for higher voltage, addit ional nega
tive bias would be needed 01 1 the grids . Rest
ing current of the amplifier as is runs about 90
rnA. Possibly the input RFC could be replaced
with a cathode resistor of appropriate size.
Anyhow once again we wind up with a pretty
powerful box full. The measurements of the
I ( b fore) -,,,. 8"" 1-"sox sallie as e ore are i 12 X i2 X o".
\\'eigl lt is 2,3 pound s. An y SSB exciter with a
2.3 PEP output will drive the linea r very
nice] v.

, " -•

Modifications

pact and very fortunately fit s in the space
vacated by th e 8 13. The fina l result was fewer
co mponents and is more stable than the 813
stage. The power out is about the same.

There were two major modifications. First
the voltage d oubler type power supply was
changed to a full wave bridge. This required
two addi tional silicon 400 PI\' rectifiers with
accompanying shunt resistors and a rewiring
of the stack. The hi gh-low voltage switch was
left in for tune-up procedures. And the filter
ca pacitors were rearranged . Second , of course,
the 81 3 was removed along with its grid cir
cui t . Four novar sockets were mounted for the
6JBB's and all the grids tied together and
grounded ( through the grid curren t meter and
a by-pa~s capaci tor). Ft lument voltage was
ava ilable from the TV power transformer. \ \'e
put a junk-box RFC ill tile cathode circuit am i
tied all of the plates together ami fed back
to the original pi network. Unfortunate ly the
amplifie r took off Oil a VH F parasitic fr e
quency and we had to install parasitic sup-
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These excellent handbooks published by the Radio Society
of Great Britain are the perfect gift for active hams.

The RSGB Amateur Radio Handbook
This fabulous 540 page hardbound handbook completely
and thoroughly covers every aspect of amateur radio;
tubes, transistors, receivers, transmitters, vhf gear, an
tennas , sideband, FM, mobile equipment, noise and inter.
ference, propagatlon, keying, modulation, power supplies.
measurements, operating and station layou t and much,
much more. It Is completely illustrated with photographs
and drawings. Th is handbook is very well written and
completely understandable. This RSGB tries to help hams
im p rov e themselves, so it includes much necessary tech-
n ical data that some American handbooks Ignore. For
instance, suppose you want to design a linear for sse.
The Brand X Handbook devotes about four pages to
descrip tion, inc luding a t a b le of typical va lues of peeu tar-
tubes. The RSGB Ha ndbook gives 13 pages t o them, plus
many pages of construction, etc. The RSGB Handbook Is
a necessity for the building, technically mi nded ham.
Even if you don't build, this book will help you under.
stand your equ ipment and radio better. $ 5.50 postpa id

R.\1II0 DATA

REF J:: R1-::,\ci:
1100.

, .- .

The RSGB Radio Data Reference Book
Th is fine RSGB Radio Data Reference B ook is the best refer.
ence book for amateurs we've seen. It contains almost every.
thing you might need to look up: formulas of all types, rf
power amplifier design , p i network design, wide. band cou
plers , tuned resonato rs, plate and grid circuit desi gn, fi lters,
TV I diagnosis and correction, ante nna design, transmission
line da ta, pads, co ils, power supp lies, modula tion, reacta nce
charts, conversio n facto rs, ma th tables and much more. It ' s
hard bound w ith t ra d it iona l Englis h quality, so won't fall
apart after a few months as paper. bound books often do, 11
you build your gear, 01' want to really understand your equip.
ment, you need th is inexpensive but valuable book.

$2.25 post pa id
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SPECIAL! SAVE 80.! ORDER BOTH FOR ONLY $6.95!
Now In stock. Order now for immediate delivery. Books shipped postp,1.id in USA and
Canada. Include postage for other countries. Special price good only until December 24, 1966.

Please rush:

___RSGB Radio Handbooks at $5.50

___RSGB Dala Books at $2.25

___ Specials; bolh for $6.95 p.~

Name Call _

Address

Cily Slate Zip _

73 MAGAZINE, PETERBOROUGH, N.H. 03458
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EICO 753
TRANSCEIVER

FULL 3-BAND COVERAGE, 80-40-'20, SSB, CW AND AM
What Ham wants to be limited to one

mode of transmission when he can have all
three? Or limited to PIT when he can
have both PTT and VOX? Or limited to
spot frequency operation when he can
have 10-Kc. offset tuning each way from
the transmitter frequency? These features,
plus many more, make the Eico 753 a very
satisfactory package for the Ham who
wants the best, and at roll-your-own

•pnces.
Although the modern sideband trans

ceiver is a very complicated piece of
equipment, it is not difficult to assemble
the Eico 753. The engineering of this
transceiver leaves little to be desired, and
the step-by-step instructions are clear and
easy to follow. At a time when so much
amateur equipment is being bought fac 
tory wired, the Ham who constructs this
set can feel well satisfied for he will be
one of a relatively small group of opera
tors who really know what is inside of their

•rigs.
The full -band coverage of the 753 actu -

ally goes beyond the band edges: 3490
4010 Kcs., 6990-7310 Kcs. and 13890
14410 Kcs., with LSB on 80 and 40, and
USB on 20. The VFO is solid state, voltage
stable on fixed or mobile operation. VOX
is built in, with VOX threshold, VOX de
lay, VOX sensitivity and Anti·VOX sensi
tivity controls on the rear of the set.

The power output, 120 watts PEP, is
ample to drive any linear amplifier, and
when used barefoot will give an excellent
account of itself. ALC is high level dynam
ic, and will control splattering and flat
topping as well as linear amplifier loading .
The 6:1 ratio dial makes it easy to go
from one end of the bond to the other,
and the 30:1 ratio is available for vernier
tuning anywhere in the bond .

The power supplies are very easy to
assemble. If you have both the AC and
DC, they can be permanently installed in
house and cor, and the 753 used in either
location simply by attaching the cables.

Write or phone us. Here is a value it
will be hard to beat.

Eico Model 753 Transceiver
Eico Model 751 Solid State

AC Supply/Speaker Console
Eica Madel 752 Solid State

DC Mobile Supply

Kit
$189.95

$79.95

$79.95

Wired
$299.95

$109.95

$109.95

Adirondack Radio Supply
Ward J. Hinkle, W2FEU, Owner

185·191 W. Main St., Amsterdam, N.Y. 12011, 518·842·8350
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I Jim Fisk WlDTY
RFD 1, Box 138
Rindge, N.H. 03461

Heathkit S8-610 Monitor Scope
Are you interested in what your transm itted

signal really sounds like at the other end? Is
your new linear amplifier really linear or is
it generating a raucous racket that is inter
fering with other stations on the band? And
if it is nonlinear, what is the cause, improper
grid bias. incorrect loading, regeneration or
parasitics? Well , there is no one magic black
box that will give you all these answers, but
the correct interpretation of the patterns 111'0 

duced by the Hea thkit SB-610 Monitor Scope
come very close to it.

The SB-6IO has proven to be extremel v

58·610 Specificat ions

\'(·rtic,11 Amplifit>r
Input rexist ance- : 100 kilohms
Sl'llSit ivity ( for I inch dctlectiou} :

Untuned : RTTY, 1 volt nomi nal
20 kllz-455 kHz, less than 500 my

Tuned : ·1.35 k ll.... 70 mv nominal
1600-2.300 k H z, less than 200 rnv
3000-3400 kh.... less than 500 my
SOOO-fiOOO kH z, less tha n 700 m v

Hortznnra l Anrplifier
Input rexivtunce- : 1 megohm
Sellsi tivi ty (for 1 inch d(>f1ection ): 800 my
FrNI\I('m'~' res ponee- : + 3 d B from 3 liz to 15 k H z
Tune O scillators
Frequencies - Approximate ly 1500 and 19030 Hz
Output vol tage ; 5 0 Ill"
~ I Iscella neoa s
Fre-quenc y cmrl.'" ril~t's: 1.8 ~lIlz through 5 4 :\1111., .')0 -75

ohm coa xial inpu t
Signal power limits; 15 watts to 1 kilow att
Power requirements : 120 Vae 50 /60 11 1.. 3.') wat t»
Di mensions : 6 II 'I Itl w X I I 1 ~ n .
Price- : ~fi9"9 ",}

54

valuable a round Illy shack and its versatilit y
appears to be limited only by the ingenuity
of the user. The engineers at Heath planned
way ahead when they had this little jewel
on the dmwiug hoard. Besides monitoring the
behavior of your favorite linear. it will give
you some insight to almost any type of trans
milled signal, be it A~I , C\\', HIT\', or SSB.
You can also check the other fellow's signal
by connecting the Monitor Scope to your sta
tion receiver. Addit ional parts are included in
the kit so that the vertical a mplifier section
of the scope may be tailor made to fit your
OWIl particular requirements.

For monitoring HTTY signals and with re
ceiver ifs up to 150 kHz, the vertical a mpli
fier is an untuned arra ngement with a resistor
as the plate load. For its of 4.55 kH z and
above, the nece ssary if transformers and tuning
ca paci tors are included in the kit. By chang
ing these components, the Monitor Scope may
be used with just about any it from 455 kHz
up 10 6 MlIz.

In addition to monitoring duties, when the
vertical amplifie r is wired for use to 150 kllz,
the Monitor Scope may he used as a conven
tiona l oscilloscope. Its vertical sensit ivity is
somewhat limited in this applicaton, hut for
mallY purposes it is perfectly suitable. Here
again the design engineers have come through
with fl ying colors, providing much of the cir
cuitry found ill many bench-type osci lloscopes.
including adjustable sweep and synchroniza
tion .

The Monitor Scope is easy to build and a
sllap to use . W ith the excellent guidance pro-
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EDITORS and ENGINEERS. Ltd.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK
T ells how to d esign ,
build, and opera te the
latest types of amateur
transmitters, receivers,
transceivers, and am
plifiers. Provides ex
tensive, simplified theory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date, complete. 816 pages.
Order No. 16 7 . on ly $12.95

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for all commer
cial radio-te lephone opera tor 's
license exams. Provides complete
study-guide quest ions and a nswers
in a single volume. Helps you u n
derstand fully every subject you
need to know to obtain an opera

tor' s license. 200 pp. Order No. 030, only . $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
TRANS ISTOR R ADI O H AN DBOOK , by
Donald L . Stoner, W6TNS, Lester
A . Earnshaw, ZL1AAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio and
speech amplifiers, VHF transmit 
tmg and receiving equipment, SSB exciters,
and complete 88B transceivers. 180 pages.
Order No. 044. only $5.00
H O W TO CONVERT SURPLUS RADIO GEAR

INTO AMATEUR AND CB EQUIPMENT
Here is a wealth of conversion da ta

1 __ 1 in 3 volumes; includes photos, dia-

r
- . .-: grams, instructions.··-;iJ Vo l. 1. Covers : BC-221 , BC-342, BC-312.

-~-=- BC·348. BC-412A BC·645, BC·946,SCR-274
(BC·453A & BI,.;·457A ser ies), SCR·522,
lBY. PE.I03A, B C· I068A/l16 1A, etc .

Order No. 3 11, only $3.00
Vol. 2. Covers : BC·454. AN /APS· I3. BC-457. ARC·5,
GO·9 /TB W. BC-357 , BC·946B. BC·3 75. LM. TA-I2B.
AN/ ART.1 3 . AVT-11 2A, AM -2 6/AIC. ARB, etc. Order
No. 322, only . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . $3.00
Vol. 3 . Covers: APN · l . APN -4. ARC·4. AR C-5. ART-13 .
BC-191 , 3 12. 342. 3 48, 375. 442 , 453 . 455. 456.459.
603.624,696. 10 6 6 . 1253. CBY-5200, COL-43065.
CRC.7 , DM ·3 4, DY·2 , DY·B, FT.241A, MD.7/ ARC·5.
R.9/APN ·4. R.28/ARC·5 , RM -5 2 ·53, RT.19/ARC-4.
RT -1 59 , SCR·274N, SOB, 522 , 5 28. 538. T· 15 to T-23 /
ARC ·5 , URC·4. WE· 70I ·A. etc. No. 333, only .. $3.00

Order fro m your electronic parts
distributor o r sen d coupon below.

VALUABLE books from E.&E.

~~ I
I P. O. Box 68003, New Augu sta, Ind•• Dept. 73E-12 I
I Ship me the followin g books: I
10 No. 167 0 No. 0 4 4 0 No. 322 I
,0 No. 030 0 No. 3 1 1 0 No. 333 $ encl . I

I Nam e I

: Address :

I Ci ty State Zip IL ~

video in the instruction manual, even the in
ve terate novice can make some pretty sound
deductions about signal quality. The man ual
is liberally illu strated with typical scope pat
terns; each is discussed in detail and if it is
indica tive of poor signal q uality, some of the
probable causes are listed. For monitoring with
the sta tion receiver, a series of pa tterns in
the manual show the effect of receiver band
pass and ave action on the received signal.
These should be conside red when making on
the air checks.

Although designed for use on the ham fre
quencies from 1.8 ~IHz to 54 ~ IIIz, excellent
results may be obtained lip to 100 ~IHz. T he
Monitor Scope can be used on two meters,
but there may be some di stortion of the
pattern . The unit will safely take a full kilo
wa tt and will opera te p roperly down to abou t
15 watts. A step attenua tor on the rear panel
provides lip to :)4 d'B a ttenuation when adjus t
ing the scope with a particular transmitter or
linear amplifier.

F or testing single sidehand transmitters, a
two tone test genera tor is built in. The fre
q uencies of this generator , approximately 1500
kl l z and 1950 kHz, have been chosen so that
their second harmonics fall outside the normal
audio passband of modern ssb transmitters. It
is the attention to small de tails such as these
that real ly make the difference when making
qualitative measurements.

One of the p roblems with many monitoring
scopes is that during receive periods the scope
trace remains sta tionary in the center of the
C RT . If the trace is not turned off to one side
of the face of the CRT it will eventually burn
a hole in the phosphorus. In the Monitor Scope
however, the Heath engineers have come u p
with a neat solu tion to this problem . In their
circuit a clamp tube is used to move the trace
over to one side of the CRT . This clamp tube
may be controlled manually, or automatically
when the scope is operated in either the RTfY
or RF Trapezoid mode. In the automatic posi
tion, a sample of the transmitter rf power is
rectified and used to turn the clamp tube off.
thereby restoring the trace to the center of the
CRT . Usuallv about 100 watts is necessarv to

• •
provide enough rf for this purpose; for lower
inp ut power levels it is necessary to use the
manual mode .

For monitoring or checking any type of ama
teur transmitter, it is hard to beat the 8B-610
in perform ance and cost . \ Vhether it is used a t
the bench in testing equipment or in your
shack for on the a ir checks. you will find it to
be a very useful and worthwhile ad dition to
your sta tion. . .. WIDTY

DECEM BER 1966 55



DO" wrrA Wgl

~~
""mOl ~..1lit2- -v.......0'''';;
tltll dolla.tCli'U

is a
$1

r."l
L/Y~ II

' 73,d1~>1""

--~-~-_._--

CW by W6SFM explains code and how to learn it 50¢

TEST EQUIPMENT by W6VAT tells you how to bu ild
some useful ham test equipment. 50¢

MILITARY SURPLUS TV EQUIPMENT by W4WKM
necessity for the surplus-using TV'er.

HAM TELEVISION

The Amateur Television Anthol ·
ogy is a collection of the tech
nical and construction articles
from the ATV Experimenter
edited by WpKYQ. If you're in
terested in TV. you 'll find this
useful. $3

SIMPlIFIEO MATH

PARAMETRIC AMPLIFIERS

Does math scare you? It needn't.
This easy-to-understand book by
K8lFI explains the simple ex
ponentia l syste m of arithmetic,
si mp le formulas, and logarithms.

50¢

WA68S0's careful treatment of
these fantastic UHF amplifiers
explains how they work and how
to build and use them. Lavishly
illustrated with photographs and
drawings. $2

II
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1I II
1I - Ham Rffi $2.00 Please send me the books checked at left: II
• II• - Index to Surplus $1.50 II
!! H 01 b $100 Name . . . . . . . . . . . . . . . . . . . . . . . . . . Call 2II - .am .. u s . .. . 2
~ -Simplified Math $ .50 Address .

~ - VHF Ante.nnas $2.00 C'lly
• P tA If $200 State Zip!If - arame riC mp l Ief " ... . . . . .
~ -ATV AnthJlogy $3.00 Books shipped prepaid in US and Canada.

~ ~W $.50 73 Magazine
~ - Test Equipment $ .50
~ -Military TV $1.00 Peterborough, N, H. 03458
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OTHER FEATURES

A
LARGE SELECTION

OF
RECONDITIONED
EQUIPMENT •••

INQUIRE.

FASTEST DELIVERY
TO ALL POINTS!

• 3.5 . 4.0 me, 7.0 . 7.5 me, 13.85 ' 14.35 me,
21.0 . 21.5 me, 28.5 . 29.0 me (10 meier full
coverage kit available).

• Transistorized VFO.
• Crystal lattice fi lter.
• AlC . . . AGC .. . S·Me!er.
• 5Vz in. high. 13 in. wide, 11 in. deep.
• 400 watts SSB input.
• lower sideband on 80M and 40M . Upper sideband

on 20M, 15M, and 10M. (Opposite sideband kil
availa ble.)

ACCESSORIES:
• SW:117XC AC PIS $ 95
• SW·14·11 7 DC PI S 130
• SW·14X DC Module 65
• VX·I VOX Unit 35

...350 TRANSCEIVER

5 BANDS
400 WATTS

420

ELECTRONICS

ONLY 10% DOWN
OR TRADE·IN EQUIPMENT

AT EDWARDS YOU
GET:
BIG TRADE-INS
NO FINANCE CHARGE if
balance paid within
90 days

TElEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401
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Back view of the Mark II crysta l calibrator. It puts out markers every 25, 50 and 100 kHz.

Hank Olson W6GXN
3780 Starr King Circle
Palo Alto, California

The Mark II Calibrator
Use readily-available integrated circuits in this useful
marker generator. It puts out strong signals every 25, 50 and
100 kHz up to the six meter band.

100 ~ H. I--~ SCH"',T' I FlIP- I Fl iP- 2 S 010,
XU L -I FLOPosc. ~

TRIGGER I FLOP

so Ul,

Fig. 1. Block diagram of crystal calibrator
with integrated circuit frequency dividers.
W6GXN calls it the Mark II-the Mark I was
described in the August 73.

58

In the August '66 issue of 73, a crystal cali
hrutor was presented which utilized a Hip-Hop
to provide 50 kl lz interval frequen cy mnrks.!
The reasons for using digital circuits for the
frequency division were developed in that
article. It was al so pointed out that a second
flip-Hop could he added , if OIU' were to desire
2.~ k l lz interval markers.
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Fig. 2 . Circuit diagram of the HEP 556 "three
input gate."

Fig. 3. Three input gate as modi fied to fo rm
a Schmitt t rigger.

Fig. 4. Decade divider of four HE? 558'5.

both have collector load res istors and have a
CO m ll101l emit ter resistance. Cross co up ling
from the collector of Q~ to the base of 0 3 is
through the emitter- fo llower Q'I' The "Three
Input Cute" as wired for trigger service is
then as ill Fig. 3. One will note that transis
tors QI and Q:! were "wasted" and that the
outp ut is obtained through the second emitter
follower Q".

The ]-K Flip-Flop, as represented b y the
H EP 558, is a far more complicated device
than the simple Hip-Hop ordina rily encoun
tercel hy the ham. The fact that the J-K con
tains some 16 individual transistors is an
indica tion of the complexity. The J -K is a very
versa tile unit in the di gital service for which
it is intended, which justifies its complexity.
\\'e arc to use each J-K simply as a divide-by
two stage. A group of these same J ·K's can
he connected so as to di vide bv mallv other, .
who le numbers (not to exceed 2 per J-K) in 
eluding thc ve ry useful number: 10. Dividing
b y p rim e numbers like 5 can be done with
such an array of J-K's without critical feed
back networks of capacitors and resistors; only
the method of inter-connec-ting wires must be

-,
I

o 0
2 10 I 2

s , ,

nl--f-i>' ' 0'1 7 6 ~
o 0

I.C. 8ASES SHOWN BOTTOIll VIEW

,---.,---
I

'"

In the .\lk II , herein d escribed , usc is made
of the relativel y new integra ted circui ts (I e 's)
for the d igital ci rcuits . IC 's a llow for a great
sim plifica tion il l the ca lib ra tor c-onstruction;
ill fact, the Mk II circuit hoa rd , with two
Rip-flop is significantly sma ller than the origi
nul calibra to r hoard with only one flip-Hop.

1966 has seen the lC field lite rall y explode,
as described in a recen t issue of T ime .\Iaga
zine.v The prices d uri ng this period have
fina lly fal len to level s at which a ma teur radio
experimenters can get interested in IC's. Also,
the .\Iotorola Company- tile fi rst to do so, to
this author's knowledge-has added a number
of d igrta l IC 's to their IIEP (llobb y Experi
menter Products) line. This means that, now,
at least severa l l'C types ure ava ilable, at
reasonable cost, nea rly antnclutre in the USA.

It is around the Motorola H EP line of
semicond ucto rs that the M k II calibra tor is
designed. The basic block diagram of the ~I k
II is shown in Fig, 1. It consists of a crystal
oscilla tor, an isolation amplifier, a Schmitt
T rigger, and two flip-flops. T he Schmitt Trig
ger is a HEP 556 "Three Input Gate" and the
fl ip-flops arc hoth HEP558 J-K types. The
crystal oscilla tor is a standard Colpi tts type
with the crys tal in the series-mode. Th is par
ticular crystal was removed from a surp lus
AHC-2 aircraft transmitter, and was appar
ently cut for series-mode operation. The isola
t ion amplifier is of ord inary design.

The problem of which d igital l 'C to use as
a Schmitt Trigger was ra ther interesting,
since none of the IIEP line was specified for
that applica tion . The circuit of the HEP 556
is shown in Fig. 2 since it is the unit decided
upon for the trigger. The individual transis
tors have been labeled Q. through Q. for dis
cussion. Q3 and Q4 are to he the basic two
transistors of the Schmitt Trigger, since they
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Fig. 5A. Mark II Cali·
brator. Power supply
section of the calibrator
is shown in fig. 58.

changed. Dividing by 5 takes three J-K's, di
viding b y 10 takes four J-K's, and so on .e The
method of connecting IIEP 5.58's for di vision
by 10 is shown in Fig. 4. Note that this is
accomplished by first d ividing by 5 and then
d ividing by 2. More information on the HEP
558 and other Ie 's in the lIEP Iiue is COIl

rained in the Integrated Circuits Project
Manual.'

Putting all the b uilding blocks together into
a unit, we have the 11k II C rystal Calib rator.
The circuit is shown in Fig. 5. The circuit was
constructed on Vector board, which in turn
was mounted in a sq uare hole on a metal
chassis. Power transformer, fuse , switches, and
outp ut jack were mounted on the metal chas
sis and panel.

In operation, the calib rator produces good
mark intervals up to the six meter band , which
should be adequate for most ham purposes.
The calibrator, of course, is coupled to the re
ceiver antenna input via a 5-pF capacitor or
a capacitive "wire-gimmick", One interesting
phenomenon is noticed, when using the Mk
II calibrator on 50 kIIz or 25 kHz. The
"even" harmonics of either of these frequen
cies are much weaker than the "odd" harmon
ics. This should come as no surprise, since the
Fourier analysis of a perfect square wave con
tains only odd harmonics in theory, In other

words, the J-K Flip-Flops produce such sym
metrical square waves that the Fourier analy
sis theory is approximated. The output of the
Schmitt Trigger is not so nearly symmetrical,
and all the harmonics of 100 kHz are q uite
evident . The fact that the "even" 50 kllz
marks may not be easily heard is no problem,
since these «even" marks are given to us by
the 100 kHz position. And similarly the
"even" 25 kHz marks arc given to us by the
50 kHz and 100 kllz marks.

]f a ile is going to use a 100 kHz crystal of
the co mmonly available type like the C R37/U,
an FET crysta l oscillator circuit may be sub
stituted for the crystal oscillator circuit. One
for use with a crvstal that is resonant at 100
kHz with 20 p'F in parallel is shown in Fig. 6.
The whole subject of which crystal to use
with which oscilla tor ci rcuit is covered in
reference number 4 .

.. \\,OGX:-;

nihliOJ,:raph y

1. OL~o l1 . II . " .i, 50-kHz Calibrator," 73. August 1966, p . 42 .
2 . Science Secuen, T ime, September 2, 1966. p . 40.
3. Irw in. J. "Using the J.K Flip-Flop in Small Modulo

Counters ," EEE, .Kov. 1965, p , 80.
4 . Motorola Integrated Circuits Project ~Ianllal.

5. Olson, H. "Crys tal Oscinators, Tuht·. T ransisto r and
FET ," 73, March 1966, p . 14 .

•sv

"

,.

Fig. 6. Alternate crystal oscillator for use
with 100 kHz crystal designed for 20·pF
parallel resonance.
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Fig. 5B. Regulated power supply for
Mark II calibrator. Output is 6 volts.
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Karl Thurber K21KZ
2971 Portsmouth Or.
Rancho Cordova, Cal.

LORAN
Interloper on 160

.\Iost amateurs a nd S\VL's are well-fa milia r
with the stra nge, rasping static-like signa ls
which all but crowd out the once-proud 160
meter band. And crowd out 160 they have,
so that at present relatively few coun tries
allow any opera tion a t all Oil 160 cud those
that do severely restrict the type of e mission,
frequency hand and power limits. 1\ comp lex
sys tem authorizes limited top-lxuul operation
ill th e U.S., with some areas near coastlines
a llowed c nlv 25 kl-l z and other areas night
time powers as low as 25 watts.

LOHA:\, wh ich is military ja rgon for
"LOng HAnge Xavigatton," is the villain re
sponsible for that empty notch Oil the band
switch where 160 used to be. But what is it ,
a nd why is it so importan t?

This system-developed semi-secretly hy the
British d uring W orld War II hut expanded
considerably after the ' Var- is a complex one
which provides the ship or airc raft navigat or
w ith "lines of position" 0 11 which he can know

his craft lies. Before its development, traveling
over water for long distances, the navigator
had few methods lor accurately determining
his position a nd was generally limited to celes
tial observa tions and radio direc-t ion -findin g
sets.

The LOBAN receive r e lectronica lly "reads"
th e difference in arr iva l times of signa ls from
two known gro und transmitting sites, a "mas
ter" station and its "slave," The two signals
are p resented on a C BT- the whole receiver
resembling a cross between an oscilloscope
and a radar set.

Since radio energy travels at a cons tant
speed a nd the transmitters' location s are
known, the exact arrival-time differences be
tween master and slave can be calcula ted and
p rinted on a map-like chart in hyperbolic
curves around the stations. The time-differ
cnces read-out from the receiver counter dials
Indic-ate the hyperbola or line of position 0 11

which the aircraft or ship is located .
Despite the very lon g runge of LOBA N, up

to about 900 miles during daylight and 2000
miles a fte r dusk, amazingly accura te results
a re possible. Operating on [our channels, 1750,
1850, 1900 and 1950 kl lz, an accuracy of ~

mile on groundwave and a few miles on E or
F-layer skip is not extraord inary.

The big "hitch" comes in from the effects
of skv waves. waves reflect ed off the iono
sphere take lon ger to travel th e same ground
distance and would cause tremendous errors
if they were not identified as skywaves ra ther
than groundwavcs and the proper corrections
applied. Falling and wave -cancellation has a

,
LAY[R

,
L AY[R

lU,lTR

.2

Fig. 1. This diagram shows the various paths which the Loran signal, like any other me
dium frequency transmission, can take. Since a longer effective distance exists between
the transmitting station and the receiver with sky waves, it will take longer for them to
travel the same ground distance. This must be accounted for or large errors would result.
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Fig. 2. Typical t rain a t Lo
ra n pulses as they might
appear duri ng night-time
hours on th e na vigator's
set. The ground wave, if
close enough to the sta
tion, always is seen firs t
with the various sky waves
following.

I-HOP F
S~Y WAVE

':::::::,,' - HOP E.... S~Y WAVE

VVJ

Fig, 3 . Operat ion of LORAN.
See text for explanation of
the system.

-
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SEA

it affect amateur lBO-meter work? Newer VB F
and UHF navigation systems, such as TACA~ ,

von und even naviga tion satellites, will slow
ly spell the doom of LO I\A;..' . Also, experi
men ts have begun to transfer LORA:"\ to the
100 kH z area (which is considered a more
"reliable' operating frequency than IBO), b ut
it will doubtless be a number of years before
all trans-oceanic aircraft and seagoing vessels
('0 11vert over to the newer system, and the
present l Su-merer LOHA:\ would probabl y
remain ill operation as a back-up , amateurs
sharing it still on a non-interference basis.

This, then, is LORA~, interloper 0 11 160,
h ut to the navigator some two thousand miles
from familiar shores, his best friend.

_ .. K2IKZ

GROUfIlO WAV E

similar effect on LOHA~ as it does an HTTY
- recep tion is garb led and erroneous.

Once the navigator has ident ified whether
he is receiving groundwave, or single or mul
tiple-hop E or F skip, he call pe rform a few
q uick calcula tions and estab lish his line of
posi tion, then crossing this with another line of
posit ion ( LOP) - slIch as from another LORAN
sta tio n or a celestial bod y-to get an actual

iti "Hx."pas I lOll or x.
LOHAi\' stations are usually constructed to

dot one end of an important coast line to the
other, such as our East and West Coasts ,
which accounts for the limited amateur opera
tion on the Coasts. To ensure adequate cover
age, pairs of master and slave stations arc
strung out in-line to form an un broken sta tion
cha in a long the coastline. Inte restin gly, the
stations mar even operate on the same fre
q uency' channel witho ut interfering with one
another since each has its own churucteristic
pulse rate.

Unfo rt unate ly, LORAN is susceptible to
a tmosp heric interference nnd, more serio usly.
to co-channel interference [Le., we hams ) and
to enemy jamming and deception in which
the enemy sets lip his own false sta tions to
'con' the navigator into thinking he is where
he isn't, To counter this sort of thing, it is
possible to set into the sta tions an "extra" time
delay so that the values printed on the naviga
tor's chart do not jibe wi th what his set reads.
Onl y those knowin g the code-of- the-day co uld
use the signals and would not he deceived .

\ Vha t is the future of L ORAN and how will
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WATCH FOR THE HIGH POWER HUSTLER

"The home of or;g;nals"

Still the only solution
for limited space antennas

The CD 40·75 is a NEW.TRONICS original engi.
neered for limited space antenna installations. Band

switching and tuning perlonned by three motors. Maintains

a flat SWR Over the entire 40 and 75 meter bands. Control
unit permits you to stop one tuning motor while running the
other to lengthen or shorten one side. This gives you effective

control over the electrical center of the antenna to offset

distorted antenna environment Rugged aluminum cast

ings contribute to over a/l strength. Control
unit located in your shack.

CD-40·75 ••• $149.50
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SUPER

unbelievable mobile performance
The Super Hustler has ...
High Power Capability-Capable of maximum legal limit on SSB.

Widest Bandwidth - Better than ever ... maintains minimum
SWR over phone portion of 40. 20, 15, and 10. - 60 KC wide
at 2 to 1 SWR on 75 meters.

Low SWR - 1.1 to 1 or better at resonance . .. no special match
ing required.

Proper Base Impedance - Nominal 52 ohms at resonance - no
magic lengths of feed line or matching devices required.

Low Frequency Drift - Frequency drift from heat held to abso
lute minimum.

Here's 413 reasons for exceptional performance.

~-~;:~~;~~~;'3~&vid~;~~~~~~~~~
lated from each other for top performance value.

See the new Super Hustler at your
distributor NOW . . . get the facts.

SWR chart and com
parative information
supplied on request.

•

,,,...
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Warner Stortz K3QKO
5122 Alberta Ave.
Balt imore, Md.

•

PAK The Portable
Automatic Keyer

A keycr to be useful fo r portable operation
must he design ed so that its power drain is
low. This will a llow its battery to be conven
ien tly small, hut still have lon g life . The PAK
(Portab le Automatic Kever) excells in this a rea.
The grid block keying model has the key up
current drain of 0.2 rnA and the key down
drain of 3.6 rnA. The cathode keying model
also has the key lip current drain of 0.2 rnA,
but the key down current is necessarily higher
- 10 rnA. The PAK is a relavlcss keyer hut spe
cial care was taken to be sure cathode keying
DX··W owners and 6146 homcbrewers can lip·
date their rigs with an automatic keyer. It has
sufficient flexibility designed into it so the
builder wiII be ab le to make good use of his
junk box, also, the parts are few and all can b e
economically purchased if desired.

The PAK, instead of containing a relay to
swi tch the transmitter keying circuit, uses very
low cost transistors in series (grid block keyin g)
or parallel (cathode keying). By this method
th e cranky relay problem is eliminated and, at
th e same tim e. we gain almost unlimited sub
stitution possibilities. The series circuit raises
the keying voltage cap abilities to a useful
value and increases the key open resistance to
a fantast ically large figure. The parallel circui t
increases the current handling capab ilities and
the key up resistance remains high enough for
most ~id block keying circuits. Both models
are self comp leting and are identical except
for the high voltage sw itch. TI le cnthore key
ing model will be treated as a modification to
the grid b lock model, because it requires Fewer
parts and is a hit less complicated .

When the PAK is const ructed with the gritl
block keying switch it presents a key up re
sistance so great that no current How can he
detected on a 50 microamp meter when " ,;0

"

Vde is impressed across its terminals. 1ts key
down resistan ce is very low, about 53 ohms.
" 'hen using Poly Paks eq uivalent 2~.t98-s cur
rents of up to 30 rnA can b e switched. This
all boils down to: the PAK can eas ily short the
2,50 Vdc to ground through a 25-KO resistor
and there will onlv be about a half a volt left

•
over across its terminals. The resistor can even
be reduced to 10-KO with perfectly sa fe opera
tion . When using :' X333's the voltage handling
capabilit ies of the unit is reduced to 125 Vdc
and the current to 25 rnA. This means that the
2,!)-KO and 10-KG resistor still can be shorted
ou t with the same safety as long as the block
ing voltage docs not exceed 12.5 Vdc. The
Pnk's low voltage d rops along with its capa
bility to switch to high voltages make it ideal
for grid block keying a couple of 6146's plus
a VFO, using the 2N33:J transistor switch . If
your rig uses a hi gher blocking voltage for
larger tubes, the equivalent 2i\49S's will do
the job for you. You can determine the value
of your blocking voltage bv measuring across
your key with a 'lY~f when the key is open.
T he maximum value of th e voltage in a cath
ode keying system can be measured in the
same manner. The current can be measured
by connecting a milliammeter across the open
kev. This will cause the transmitter to go on

•
so h e sure that it is loaded at the output.

When the PAK is constructed with the cath
odr- ke ying sw itch its key resistuuce depends
upon th e quality of the transistors. With half
good transistors its key up resistance will h e
great enough not to effect the key ing of the
low impedance ca thode circuit . The key down
resistan ce will he about 10 ohms. With the
2. N49S's key lip voltages can he up to 100 "de.
but with the equivalent transistors this figure
mnst be derated to about 75 Vd c. a value com-
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patlble with DX-40. Either of the 1\\'0 kinds
wiII handle key down currents of up to 150
mAo

The timing sect ion of the l',AK co nsists of
norma lly off or 0 11 switch circuits using tran
sisto rs a lso available fr om Poly Paks. This de
sign permits reliable operation in the presenc-e
01 la rge rf signals, very low battery d rain and
all ea sy-to-understand easy-to-nuu ntuiu circ uit.
Jl is it simple solution to the not-too-difficult
problem of making dots and dashes, and it is
ha rd to see where complicating the solution
with blocking oscillators, count down Hip-Hops
and severa l types of gates is necessary. T he
PAK also has a fin e range of speeds, and when
the co mponents shown in Fig. 1 and Fig. 2 are
used , it will opera te from about 10 to 25 wp m.

An examination of the schema tic (F ig. 1 and
Fig. 2) reveals that the PAK circuit is bui lt
around six transistors. Q l, Q :>, and Q3 com
pose the high voltage switch . T hree t ransistors
arc used ill series (Fig. 1) to perm it reliable
operut iou with potentials across the output ter
minals up to 250 Vde, or three arc connected
in parallel (F ig. 2) to assure reliable operation
with keyed circuit currents up to 150 m.A. T he
timing circuit is alike for both the grid block
uud ca thode keyin g models. Q4 and Q5 are
normally off switches while Q6 is normall y OIL

When the key is closed, C l or C2 will dis
charge through Q6 biasing Q5 on, which in
tum , drives Q4 and Q l through Q3 on. T he
positi ve siguul from the on Q·l is Icd back
th rough C3 to decrease the circuit rise and fa ll
time and hack to Q6 biasing it off. This event

disables the key lever and allows the timing
capaci tors CI or C2 to charge through the
Speed Control H6 and determine the period
that the high voltage switch will be 0 11 . Thus,
the circuit now acting independent of the key
lever, is self completing. The Speed Control
1I0t only regulates the d uration of the on time,
but a lso controls the effectiveness of the space
capacitor C4 which must discharge before the
key lever again becomes active. By making
dual use of H6 the ratio of space to chaetal'
is very linear over a wide range of speeds.

The PAK is made of easily obtained low
cost materials but no comp romise is made with
reliability. A quick glance a t the unit might
mis lead one into th inking construction 1S a
complica ted job, however, no special tools or
skills a re required. The key and electronic
components are mounted upon a piece of Vec
tor brand breadboard 3" x 31~6" ( the full
hoard width). T he key is a bent-up assembly
made from aluminum cut out of a .025" thick
cookie sheet, with the contact insulators and
handle made from small pieces of Vector
board. The contacts are bolts which have had
their ends cut very smooth , and the knob is
whitt led out of soft wood , then painted. Con
struct the base by melting two pounds of fish
ing sinkers in a can and pouring the molten
lead into a mold the size of the circuit board.
After it has cooled cement an insulating card
to the top and rubber pads to the bottom.
Mount the circuit hoard to the base using
spacers to prevent crushing the co mponents. A
batte rv case is made out of cardboard ce-

2" 496 FOR
.y. 225V,30mA

. 2~:S:S FOR
l30v, 30mA

$01

.,
••
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_______-6._ _ ....-~O:I(EYING CIRCUITa- - " EGATIVE
®
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Fig. 1. Schematic of PAK-the Portable Automatic Keyer. The keyin g output is set up for
grid block keying. For cathode keying, see Fig. 2.
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Inside PAK's case.

Adjustment

the dash and then the dot side while watching
the scope and adjusting R3 until the ratio of
the dashes to the dots is about three to one.
Readjust the space control, RI , for a square
wave, and check the keyers performance
th rou ghout the range of the speed control. R6.

Without an oscilloscope all is not lost . You
can use the audible signal produced by an
audio oscillator. or one produced by your
VFO or dummy loaded transmitter in a re
ceiver. After all, the final test of any keyer is
whether it sounds right. Because the PAK uses
transistors in the output switch, it will be
necessary to connect a diode in series with one
lead of the audio oscillator. Connect the diode
so that its cathode is fastened to the keyer
positive output and its anode to the oscillator.
The other lead from the oscillator will have a
speaker or ea rphone in series with it and be
con nected to the keyer negative output. When
using an aud ible signal. adjust the trim con
trols in the same sequence as when using the
scope.

The connection of the PAK to your trans
mitter requires a little attention. Considering
first connecting to a grid block keying system.
In this case you will have to connect the keyer
positive output terminal (Q I collector) to
ground, and the negative output terminal (Q3
emitter) to the keying line. Connection into a
cathode keying system will require that the
keyer positive output terminal (Q I collector)
be fastened to the keying line and the ground
to the keyer battery negative buss. In both
cases the base. the cover. and the panels
(chassis assembly) must be connected to
ground for safety and shielding.

You will find that the PAK will give you
many hours of outstanding service with only
one battery and its fine operation plus its cus
tom appearance will be admired by every one
who gets the opportunity to use it .

. .. K3QKO

PIV, MIN.

VING CIl'lCI.IT
GAllVE IGND)

*" . "
~v.15ORt.t,...""

*"." I V.,,,
• ~,

,.. ..", . '"~."•• ".
.;~ 1N457,*p"....... '"1N~!I1, -

®....,
f ig. 2. Adapter for cathode keying. Replace
the portion of f ig. 1 right of A·B with this
ci rcuit.

mented in the corners to form something like
a little box. The plug can be the top off a dead
transistor battery. T he fro nt and rear panels
along with the cover are held in place with
screws that fit into holes tapped in the base
edges. Cementing your call and QTII , which
can be cut out of your QSL card , to the top
cover gives the kever a real cus tom appear
ance, especially if the color of the knob and
letters match.

Adjustment of the PAK's trim controls is
identical for the grid block and cathode keying
models. If an oscilloscope is available, set the
scope "Y" input to the de mode and connect
it to the Q I side of Rl I. Connect the scope
ground to the 9 V battery nega tive line. Adjust
all keyer controls to midposition. T urn 51 on
and hold the key to the dot position. '''atch ·
ing the scope adjust RI for a sq uare wave
presentation. Alternately place the key lever to

"""" ,..,,,.,.,,.
~
""""
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J*All transistorized, 11SV-AC powered .*Tuning meter, no scope needed.* Select ive filt ers minim izes interfe rence.* 13 transistors, military epoxy board.

WIRED AND TESTED $99.50
Phone 683-0523 (area code 714)

(Ca l1f . o rde rs add 4 % tax)

~6W
RTl TELETYPE CONVERTER!

$99.00
189.00
79.00
99 .00

159.00
169.00
249 .00
21 9.00

9 5.00
159.00
39.00
79.00

129.00
35.00
29 .00
59.00

$49 .00
365.00
795.00
99.00

119.00
299.00

69.00
99.00

179.00
239.00

79.00
19.00
29.00
29 .00
49 .00
39.00

2049.00
049.00
79 .00
99 .00

3316 Main Street
Riverside, California 92501

ORDERS PREPAID WITH
CASH REMITTANCE

IN CONTINENTAL U. S.

TRANSMITTERS
B & W 5 100
Coll ins 30 L-1 (nea r new)
Collin s 305-1
Coll ins 3 2V· l
Central Elect. 20A with vox ond

ant i-trip
Central Elect. 100V
Globe " Cha mpion" 300W
Genset 500 W. l inear
Gonse t GS8- l 00
Genset GSB·201
Heath " Apac he"
Heath DX-35
Heath OX-"10
Heath HG-l 0 VFO
Heath OX- IOO
Halicrofters HT-40
Hommarlund HX· 50
Johnson Viking II
Johnson "Ranger"
Johnson "Va liant"

Clegg 99'er
Clegg 22'er
Goose t Comm. II 6 m tr.
Gonset Comm. III 6 mfr .
Ganset I II 2 m t r .
Gonset IV Comm. 6 mfr.
Gonse t IV Comm. 2 mf r.
Genset G-50
Heath HA-20 6 mtr. linear
Heafh "Shawnee" 6 mf r.
Irving 6 mtr, SSB mixer kit (new)
Lafayette HE-4 58 wl vfo
Polycom PC-6 (6 ft r. )
P & H 600A 558 Mixer
P & H PR600A Reo. PIS for 600A
Te lco SB-50 6 mtr. SS8 mixer (new)

VHF EQUIPMENT
$295.00

249.00
229.00
225 .00
199.00

69.00
349.00
149.00
69.00

139.00
69 .00

$3049.00
459.00
649.00
104 9.00
239 .00
349.00
149.00
199.00
99.00

3049.00
ItW.W
249 .00
129.00

49.00
69 .00

149.00
119.00
99.00
49.00
59.00
99.00

T59 .00
139.00
99.00

179.00

MISSION HAM SUPPLIES

RECEIVERS

TRANSCEIVERS

END of YEAR CLEARANCE SALEI

Collins 755-1
Colli ns R-388
Collins R-390A/URR
Collins 75A-1
Collins 7SA-3
Collins 75A-04
Drake 2A
Droke 28 (like new )
Hammorlund HQ-1040X
Hommarlund SP-600JX
Homma rlund HQ-1 7OC
Hommarlund HQ-180C
Hall icrofters SX-11 1
Hcjlicrcfters S-120
Hollicroftera 5-76
Hallicrafters 5X-96
Hollicrafters 5X-11 0
Heath HR-20
Notional NCaa
Notional NC98
Notlon04 NC270
Notional HR050T (04 Coils)
Notional NeISS (demo)
RME 4350
RM E 6900

Se..vice Tested Equipment

Collins KWM·)
Hcc 753 (foctory wired)
Galaxy III (demo)
Not iona l NCX-3
Tronscom 5BT-3 (demo)
Transcom AC PIS (demo)
S8 E 58·34 (demo)
Sona r 40 40 mtr. sse xcvr
Sona r 12VOC Supply
Swa n SW-175 (75 Mtr)
Swa n SW- 12OC (800 Volt)

------------------------------------------------------------,
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Jim Kirk, W6DEG
1551 Church si.
San francisco, Cal.

Make the Most of Magazines
And have fun doing it.

When you receive the December issue, you
have materia l for a book, complete with index.
YOII call be rour own bookbinder, and turn out
neat volumes, improving with practice. A tip
here, take all old hook apart to see how it is
made.

To make a book from magazines, first re
move the wires you used for a temporary file,
then remove the staples. A magazine such as
73 is a cinch to bind, because it consists of
only OlIO folio, stapled ill the middle. Maga
zincs put together as QST are, are more diffi
cu lt, because they consist of a bunch of folios,
stapled on the ends and glued together. They
are not impossible, though. You remove the
staples, and then separate the folios . T he front
cover and back of QST are one piece. 1 cement
the cover to the first folio and throw the back
away. It only contains an ad. ( Forgive me,
ileA) ,

T he next step is the construction, and use,
of a sewing frame (See Fig, 2), Glue a folded
piece of heavy wrapping paper (you can get
it free ) to the front of the January issue and

ELlCTIlICIAlI', CLOTH TAPE

r Il1'000[01 DOWEL

If you throw your nuumziues in a pile, and
then search for a hack reference, only to find
you have given it to a "bookkeeper," you are
1I0t getting your money's worth from maga
zine subscriptions. Definition of a "book
kceper"-Onc who borrows a book and keeps
it.

There is so much pleasure to be derived
from magazines by keeping them in a handy
file, and then having the year's issues bound
in a hook. or course 73, and some other mag
azines , sell binders, and you can pay to h ave
them hound in a book, but all that costs
money. Not only do you save money by doing
it yourself, hut a great deal of satis faction and
fun results.

To start 011 the righ t path, uud have fun
doing it, as soon as you get the February issue
of any magazine, measure one inch and a half
from the top and the bottom-punch holes
with an ice pick, starting a file as in F ig, I.

Jim is 71. lie's been a ham continuously since
th e u:ireless days of 1908. lIe ICas a pioneer
broadcaster in the 'Vest with KFFR and still
likes to build. Almost all of his ham equip
ment is home made, as are his desk, benches,
files, color TV and electronic organ!

/010. 12 A~T, SOL ID .I~t

"

lCt PICK "OU,

~..
ALU "'OIU IO

AIlGr.l

T"U" o .......OOO'CIlEW

DOUILE _"IT E
" UT TO""

THIllAO

Fig. 1. Temporary magazine file.

70

Fig. 2. Sewing frame for books.
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! ADD PUNCH AND CLARITY TO YOUR SIGNAL!
• INSTANTANEOUS LIMITING ACTION

• NO APPRECIABLE OISTORTION

• COMPLETELY COMPATIBLE WITH SSB

• TALK POWER GAIN AT LEAST 10db

• OPTIMUM FREQUENCY RESPONSE

• INSTALLS IN MICROPHONE LEAO

• ALL SOLI D STATE PRINTED CIRCUITRY

NEW
COMDEL SPEECH PROCESSOR MODEL CSP 11

A prototype of the CSP 11 has proved itse lf an effect ive comm unication aid on the amateur
bands over several years. Its prominent feature is the instantaneous limi ting action without
the harmonic distortion which often makes the use of convent ional speech clippers mar
ginal, particularly with SSB transmitters. Designed for relatively insensitive high Z micro
phones-a gain control is provided-the unit will enhance the intelligibility of vo ice signals
considerably under difficult conditions. " MIL" design and construction is employed
thro ughout for hi gh re liabili ty and long fi fe . Power is obtained from interna l batteries (6
" 0" cells- life exceeds 300 hours) or external source. Free brochure will be sent on
request.

PRICE: $11 1.00 POST PAID IN U.S.A. (Mass. residents add 3 % tax)

COMDEL INC.-2.18 BAY ROAD-HAMILTON, MASS.-OI982.

tlUlllII[TTl

~PU' 011 CLOT>; /2
I ,t

'"

Fig. 4. Back of the book.

Fig. 3. Forming the book.

photostat made. Cement ths label on the back,
making your book easy to identify. A further
refinement tha t is extremely helpful, is to go
through your book, marking articles of ex
ceptional interest (such as this one!) w ith a
little card board tab cemented to the page.
This will be helpful in reviewing sub jects.

••. W6DEG

to the back of the December issue. If you
want to be fancy. an art store will se ll you .
pretty design ed paper for this purpose, al
though the main idea is to b!ly as little as
possible. Let your motto be-Use materials at
hand .

Place the first folio on the box under the
frame, and punch holes in the folio with an
ice pick. Sewing it with white "button" thread
is easy. After you have sewed a year's issues
together, place the "hook" ill a home made
clamp. and glue the ends together, p lacing a
hit of clo th or heavy paper to make it more
solid. The glue can be glue Rakes sold by
hardware and art stores. You dissolve it in
water and hea t it on the kitchen range. (W hen
the XYL is ou t ) See Fig. 3.

Buy an inexpensive p iece of ~8" card board
( called "chipboard" in art stores ) . Buy black
upholsterer's leatherette at a snpply house.
Use the thin card board the laundry puts in
sh irts for the center. (See Fig. 4. T ake your
book from the clamp, when the glue is se t,
and place it Oil the covers and glue the front
and back. The book cnn then he pressed under
some heavy surplus eq uipment.

\\"hell the book is done, an added re fi ne
ment wo uld he to d raw the name of the book
and the year. and have a glossy negative
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_ _ _ _ _ State ---,-, .J.7 IP' _

(vy important)

Act N ow ... an d a ll that j azz

Since the prices on everythi ng are going up

these days we thought it might be quaint to

see if anyone really gives a hang about prices.

73 costs $7.20 a year on the stands now and

we're selling more than ever. Of course our

regular subscription rate of $4 per year can't

last much longer, obviously. We've held that

price for a long time now and the magazine

is a lot larger (and more interesting, I ween)

thuu Brand Y at $5 per year.

At any rate, for a lim ited time we will ac

cep t lifetime (yours or 73's) subscrip tions to

73 from licensed amateurs (none of that sub

scribing for the Jr. op stuff) with Ll.S. post

office add resses (foreign postage is rough)

until ( according to the postmark ) December

24th (midnigh t) 1966. No d iscount for cur

rently running subscription ... sorry about

that .. . too much bookkeeping. And don't

forget to notify us on your dem ise.

W hile this offer is open to anyone, we do

particularly favor lifers who smoke, drink, and

test poison gases for a living. Xlail to 73,

Pete rshorough , N.H. 03458.

LIFE SUBSCRIPTION $40

Limi ted Offer

Name Ca ll _

Address _

Ci ty

__$40 enclosed.

EACH I
A llow 5lk fo r
packing and •

shipping.
Cal ifo rnia (esi• •
dents include
4% u les 1/1.. . •

••••••••••••••••
• s •

I • •
• •• •• S. W. R. BRIDGE and •
: FIELD STRENGTH METER :
• •
: . 95 :
••I
I

• •I MAY BE LEFT

I IN LINE, UP :
TO 2000 WATTS.

II 000 THROUGH II
2 METERS

I I
• I
I I
I I
I I
• •
I •
• •• •
• I
• •
• THE BEST •
• VALUE WE •

•
HAVE •
EVER

• OFFERED! SWB-4 •

• •
: QUEMENT :
: ELECTRONICS :
• 1000 SOUTH BASCOM SAN JOSE, CALIFORNIA ••

•
" North. r" C.lifornia's MOlt Comp"'. Ham Stor. "

SINCE 1933 I
••••••••••••••••
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•

'ELECTRONICS

"YOUR COLLINS HEADQUARTERS"

HAMMARLUND/'\" \CIlAf
1 t ll

11\ IIA\\
sWA N / ! " M0 5Lt Y

'l-t • "
Oil" MY·GA/N

SBE .-=.' .,,;'0

, '

- -
ALL·TRANSISTORIZED

GRID DIP METER
• Compld
• Accurlte
• Sel'-contlined
• Highes'Sflbility
• HelvyDip

QUEMENT FIRST!

-
OU."I '" "ODU

QEC·2

ANOTHER

-------
$29.95-------Allow SI.OOfOf

p«k1"9....t
ohO-.

C.I~_".............
<1% u'-1 ,...

NEVER BEFORE
HAS A PRECISION
INSTRUMENT LIKE

THIS BEEN OFfERED
AT SUCH A LOW PRICE.

PROFESSIONAL
",._ 0< _ural Ih'-nI"O

CPS 8 -16 OHMS20 -20,000
LOOK!

QUEMENT QPH -l

$12.95----
QUEMENT
FLEXIBLE NECK
FLASHLIGHTS

HANDIEST TOOL
IN YOUR SHOP

-
TUN ES 500 1(

THIlU 1.50 Me:
OOZENSOfUSES GDM -3

Au.mbl.d & t.,I·
t'd. comp~l.....1' ",i. coila, ••t phone
.1'lCI b."~ .

FAMOUS MT-2 YOM

TWO iElUlIFUL SYNCNRONOUS 24 NOUR ELECTRIC CLOCKS
ONE rOI LOCAL RNO ONE rOR lULl 01 m TIME

S. W.R. BRIDGE and IpOPULAR MT-l YOM

FIELD STRENGTH METERI

~, I

9 95 = .:c..::
t.h .

c.lifa<n; 1.
_ .. Inc.......
<I% ..1n , .

,," IlT , ,,.. lOO. ' ''O If"U4"llf · WOOD ( ....,..11 (0""" ,"1 'WO " ..
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John Sch ultz WI DCGjW2EEY
40 Rossie Street
Myst ic. Ct. 06355

A Coax Coaxial Antenna
Here are two extremely simple and inexpensive m ethods for
constructing a coaxial antenna, which may be used for home

s t a t ion or field-day use.

The use of coaxial antennas has usually, ex
cept for some 10 meter comme rcial vers ions,
been restricted to the VHF range because of
constructional difficulties . T he antenna has the
same low-angle radiation characteristics and
lack of feederline rad iation q ualities as a
ground plane but is less conspicuous in ap
pearance because of the lack of radials.

The usual base-supported coaxial uutcnua,
made from tubing, is shown ill Fig. 1. How
ever. a number of "field-day" type coaxial
antennas can be made using Dil ly coaxial cable.
Such construct ion is as inexpensive as possible
and a llows easy suspension of the antenna
from a tree or other support.

One of the earliest types of fie ld-day coaxial
antennas was a form used by the Army and
called a "limp" antenna (Fig. 2). The coil on
the bottom of the antenna was resonated to
the antenna frequency and served to decouple
the shield of the coax above it, thus allowing
the sh ield to act as the skirt of a coaxial an
tenna. The co il was resonated either using a
calcula ted chart or with the aid of a grid-d ip
meter. The d ifficulty of construct ing a support
for the coil plus the fact that the resonance
of the decoupliug coil was fairly sharp de
tracted somewhat from the usefulness of the
antenna as a military field expedient. Dimen
sions are given for coils for ] 0 and 15 meters.
By the way, if an yone knows the derivation of
the term "limp" antenna, I would appreciate
hearing about it.

Another expedient method of coaxial an
tenna co nstruction 1 heard about was to re
move the jacke t from a length of coax, loosen
the shield , and then push the shield over the
jacket on the remaining length of cable-thus
usfng the shield to form a skirt (F ig. 3). The
idea sounds extremely simple hut when I tried
it. I found it to work only with the larger
cables (HC-B) ami then only with a great
deal of effort.

In the frustra ting process of trying the
above method, ] developed another extremely
simple method. of formin g the skirt. Basically,
the shield is slipped off fr om a larger size
coax (HG-8) and then the shield is slipped
over the jacket of a smaller size coax (HC-58
or HC-59) and used as the skirt of a coaxial
antenna. T he shield, when it is placed over
the HG-58 or HG-59 should be stretched
smooth so it will "hug" the cable jacket . This
process will elongate the shield somewhat and
it should be remcasured and trimmed as neces
sary and then taped every few fee t to prevent
it from changing dimension.

For a quick "field-day" setup, the jacket aud
sh ield can be removed from a p iece of HC·58
to the req uired radiator length and the skirt
(HG-8 shield) soldered direct lv to the HG-58

•
shield. However, flexing will , over a period of
time, tend to break the relatively small solid
conductor of the HC-58 inside the dielectric
where the skirt and shield join . Therefore, for

"AOIATQR SECTION
1/4 A.

Fig. 1. Basic coax ial an 
ten na. Making the skirt
5% longer than the ra
d iator improves band
width.

74

Fig. 2. "Limp" type of
coaxial ant enna. For best
result s, t he decoupling
co i l reso nance should
be checked with a grid
dipper.
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a ntenna . The pattern will then he basically
the same as a center fed dipole at the same
elevat ion. For experimenters who have a b it
of space, there is always the double coaxia l
antenna which will further improve low-angle
rad ia tion (F ig. 5 ). Note that th e lower skirt is
connected to the RG -58 a t its louicr end .

. .. WIDCG

RG- 58

,,.
:.
"""""" 2 .... RAOIATOA
:: FOR 000· BAND
" VEASION.SPAC£tI
: : I· FROM OTHER
' . FtAD IATOR.,,,
•
""",,_ ______ _ J .

--------'

G- f1 SKIRT SOI.DEFtED
TO Pl.-25'l F LANGE

Fig. 5. Basic details of
th e double-coaxial a n
tenna.."

I, ~
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COAX TO X

LOWER SIORT __
COONE:tT ED TO
AG ~f1 SH'ELD I'£FtE

UN-~ FIED
RG-~

FtAl)lATO A

Fig. 4. Use of a PL·259
and 50-239 to make con
nection between skirt
and radiator. Dimen
sions are as shown in
Fig. 2.

DIELEC TRIC

SIlIELD PEE LED BACK

Fig. 3. Peeling the shield of RG·8/U back over
t he jacket makes a fine skirt-if you have a
great deal of patience!

a more permanent installat ion, the use of a
PL-259 plug and SO-239 receptacle should be
used to make the joint between the ra d iator
and skirt. The HG-58 can be connected to
the PL-259 in the usua l manner, using a re
ducer insert and the skirt soldered directly to
the rear flange of the PL-259. A large solid
or stra nded conductor (the cen ter conductor of
the length of HG-S from w hich the shield was
removed or # 14 copperwe ld) is soldered to
the 50-239 to form the radiator sect ion (F ig 4).

After using an antenna of th is type on 15
meters for some ti me , I decided to make a
dual-band ve rsion for 10 a nd 15. ~Iy fi rst
thought was to place another skirt fo r 10
insulated from and over the 15 meter skirt and
add a ] 0 meter radiator section in parallel with
the 15 mete r one. Alt hough coax is ava ilable
to do this type of cons truct ion, I first tried
adding only the 10 me te r radiator section.
The SWH was Inw (1.7 tn 1) on l O a nd the
antenna perfo rmed well enough that ] com
pletel y forgo t about adding the add itional skirt.
For perfection ists, however, HG-14 seems to
provide the ne xt usable shield size!

The coaxial antenna should, of course, b e
vertically mounted for an omnid irectional pat
tern . H owever, the re is no reason w hy it
can't he used horizontally also as a tempora ry
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Richard Factor WA21KL
115 Central Park West
New York, New York

Cheap DC To DC Conversion
Need about an amp at 24 volts in your car? Like to run
your 12 volt radio in your Volkswagen? This is for you.

In mobile operation, it is frequently desir
able to increase the battery voltage to some
higher value. Although this article will specifi
cally describe a unit for converting 12 V to
24 V, the circuit can be used for other volt
ages lip to about 3,5 with a power limitation
of about 12.5 wa tts. The particular unit de
scribed is being used to power a transistorized
transmitter which wouldn't draw sufficient
current with 12 Y input. A smaller unit could
be built to run a I:) Y receiver in a Yolks
wagen , a larger nile to power some of the sur
plus 28 , . equipment on the market. T he cir
cuit is unusual in that it uses no rect ifiers to
change the ac to de. In fact, it can he made
to work with only three components!

\Vhen I said that the circuit uses no recti
fiers , I was being somewhat mis leading. In
actua l fact , the transistors that do the oscillat-

ing also do the rectifying. To see how this can
come to pass, let's look at the circuit: Assume
Q 1 has just been turned on. There is a cur
rent in the upper half of the primary and 13
volts is being developed in each half of the
feedback winding. Summing voltages around
the circu it, , ..-e have 13 volts bet ween A and
B, - 1 volt between B und C (because of the
forward conduction of the emitter diode) , and
12 volts ( the supply voltage) between C and
D. This gives a total of 94 volts between A
and D. Although there is 13 volts developed
in the other half of the feedback winding, it
is not conducted because the emitter diode
of Q2 is reverse-biased. \Vhen the core satu
rates, the current in the feedback winding re
verses and turns on Q2. 1 The relat ive polari
ties remain the same, so there is "4 V de he
tween A and D, with the two transistors act
ing as a full wave rectifier. CI is a filter en-

Fig. 1. Schematic diagram of the 12 to 24
volt converter. It's good for about 1 ampere
output at 24 volts.
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Here it is. The heat sink came from Mesh na
(#223) and cost 45¢.
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WTW News

pucitor a nd HI is for easter starting under no
load.

Transformer design can be found in an
article by K2BQK.:? I used the same core he
did, which was an Arnold Engineering 5387
D4. If yo u wish to des ign fo r d ifferent volt
ages, remember that an extra turn or two
should be added to the feedback winding to
com pensiute for circuit losses and voltage drop
i ll the emitter d iode. Most of the precautions
normall y taken for preventing high voltage
damage can be ignored since there is no high
voltage present. Both windings were wound
d irect ly 011 the core using the sp aces between
one wi nd ing for th e other. T he toroid was then
covered with on e laver of e lectrical tape and
mounted by its leads on two terminal strips.

As can be seen from the schemat ic ( F i g . 1),
the entire de output current flows through
the bases of the transistors. Since the base
current rating of most pO\ver transistors is one
third to one fifth that of the co llector current,
the most economical use of this circuit would
be to multiply the voltage about four ti mes.

DECEMBER 1966

Gay Milius W4NJF at his station in Norfolk,
Virgin ia . Gay sent in the f irst 100 cards for
WTW and earned WTW Certificate Number 1.
Besides his OXing activities, Gay serves as
stateside QSL manager for several harried OX
stations.

Worked the World

Certificates issued to 15 November 1966

SSB wrW·200 I. Bob Wagner W5K UC

SSB WTW·100 1. Gay Mi lius W4NJF

2. Bob Wagner W5KUC

3. A. B. Hopple W3DJZ

4. Bob Gilson W4CCB

5. Jim Lawson WA2SFP

6. Joe But ler K6CAZ

7. Warren Johnson W\ZlNGF

CW WTW·lOO I. Vic Ulrich WA20lG

Bob Wagner W5KUC qualified fo r the first
WTW·200 Certi ficate when he sent in ove r 200
cards from countries worked since May 1st.
A superb job of sorting out the rare ones; I
wonder if tha t four element beam at 170 feet
might have somet hi ng to do wi th it?

If yon need 24 V ill a 6 v car, you're in luck.
If you want 24 \' from 12 V, the circuit will
be just as efficient but part of the capab ili ty
of the power transistors is wasted since the
collector current must be limited to twice the
base CU ITCllt. Since I paid 2!J cents for the
pair, I don't feel too gui lty. If su bstantial
power is required (ove r 30 watts ), it is neces
san' to lise auto radio transistors such as the
20.' 174 or 2i\443. It is not recommended that
the output vo ltage he greater than 3.5 unless
HHI're sure that the transistors can withstand
the voltage . It might be a good idea to put
spike suppression ca pacitors from the base to
the emitter of each transistor ill this case.

To those of you to whom 24 volts in the
car is about as useful as one tube of epoxy,
you can build one to amaze and mystify your
friends.

.. .WA2IKL
lFor a more extensive theoretical develop ment of the
saturated core oscillator, see D . C. 'Transiormers, B. E .
H arris, W6AX U ; 73 , Oct. 65, P . 102.
~Dcsigll ami Constmction of .\lobile POIL'er Supplie$, QST,
April 19 60 ,
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WORKED THE WORLD
This is to certify that amateur radio station

GAY MILIUS W4NJF

nicati
cepte

roof of two way co
different countries as
societies of the war

~"8P>
Award Chairman

P---J.Ndh
Awa mmittee

• •

1t:~(;ff~m:ifiU

The First WTW Award went to Gay Milius W4NJF. See next page for more on the WTW program.
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Sam Kelly W6JTT
12811 Owen Street
Garden Drive, Cal.

Storage Batteries
Whether you use new or surplus storage batteries,

this article will provide you with much useful data.

Storage batteries have been with us a long
time. The Babylonians used them, but Allesan
dro Volta rediscovered the galvanic battery in
1800, and Gaston Plante came up with the
first lead acid storage battery in 1859.

Until the advent of the solid state age, ama
teur usc of storage batteries was usually lim
ited to trying to re-charge the family car bat
tery, or a once a year cumbersome field day
exercise. Inexpensive surplus storage batteries
have made really portable operation not only
within the means of the average ham, but a
real pleasure.

Two types of storage batteries are generally
encountered on the surplus market: Lead acid,
similar to your car battery, and alkaline stor
age batteries. The most common alkaline bat
teries arc the nickel-cadmium and the nickel
iron ( Edison) cells.

When buying a surplus battery carefully
inspect the case for cracks. Check the terminal
posts for looseness or signs of internal dam
age. Hemember, there may be a good reason

' .0

,.,

'.0

/
,/

~~

DISCHARGE Cl.f! v [

for Uncle Sam to sell the hattery! Buy the
most recent battery possible ( if they are
dated). The negative plates of dry charged
lead-acid batteries tend to oxidize rapidly on
exposure to moist air, so look for the ones that
still have the seals over the filler plugs.

To get the best performance and life out of
storage batteries requires careful maintenance
and charging techniques. Dirt, corrosion and
mechanical damage all shorten the life of a
battery.

Terminal corrosion is best removed with a
sti ff fiber brush. After the corrosion is re
moved, wash the battery with water contain
ing a mild detergent, and rinse with p lain
water. After replacing the connectors, coat the
connectors and terminals with a light coat of
cup grease or petroleum jelly to prevent Iur
ther corrosion.

Connectors should be the proper size to
provide maximum contact area with the bat
tery terminals. Remember, lead has about 12
times the resistivity of copper! Always loosen
and spread the connector for easy fitting.
X ever drive connectors on with a hammer or
mallet as this may cause internal battery
damage if it doesn't crack the case.

I t is necessary to use completely separate
sets of hydrometers and syringes for lead-acid
and alkaline batteries. The alkaline cells are
readily damaged by impurities, especially
acid. The Army even insists that completely
separate sets of tools be used.

Fig. 1. Charge and discharge curves for lead
acid cells.

c
c , • •

""'"
• 5alll is till electronics engineer for tile Inter

state Electronics Corporation . lIe has a BSEl~

from California State Polyteclmic College and
enjoys lligh frequency ham construction.
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The electrolyte shou ld he kept a t the recom
mended . I eve~ . If electrolyte is lost by sp illing,
rep lace It WIt h electrolyte. If the loss is due
to . evaporation or electro lytic decomposition
bung the level lip with distilled water. D on't
use tap water as it may conta in m inera l im 
purities harmful to the battery.

Lead acid batteries

These are by far the most common surplus
batteries. The sma ll 6 volt Sniper Scope units,
and the cased 4 volt Marine Corps walkie
talkie units are most desirable. Most of these
batteries come dry charged. Dry charged bat.
tvries arc activa ted by add ition of sulphuric
add electrolyte. This is usually ava ilab le at
local battery shops . T he most common specific
gravity is 1.280. The electrolyte should be at
least 60 degrees F before filling. Fill slowly
nnti! the electrolyte fills about half the batte ry.
:\ I!ow the battery to stand for 15 m inutes. T ap
It gently severa l times during this period to
release the trapped gas. Continue to fill with
electrolyte to the operating level. The battery
should then be p laced Oil a constant voltage
cluuge ( 2..5 \ '/ e-"II ) until it is full y ch arged .

Battery life is largely determined by the
charge-discharge cycle, charging a t too high a
rate will cause the battery to heat up rapidly
and gas excessively. This can d amage the
separators and buckle the p lates destroying
the battery. A temperature corrected hydrom
eter is desirable for checking e lectrolyte spe
dill' gravity during operation and cha rging.
All ap proximate sta te of charge can be found
from the specific gn:lvity. For most high dis
charge rate battc ries, a specific gravity of
1,280 represents full ch arge, and ] .100 com
p letely discharged.

For constant voltage charging, the voltage
should not exceed 2.75 volt s per cell. For con
stant current charg ing the cu rrent should be
approximately 10% of the ra ted battery capac
i I)'.

Alkaline batteries

Xlckel-cadmium and nickel-iron (Ed ison)
a re the two alkaline cells commonly found on
the surplus market. They have the same posi
tive plate material and use the same elect ro
lyt e (Potass ium H ydroxide ).

Unfortunately, all of the Edison ce lls I have
foun d in surplus stores have been badly dam
aged, Thanks to design changes in certain
anti-aircraft missile systems there is a good
supply of new, small n ickel-cadm ium cells.
These cells are of two types, the hermetically
sealed type conta ining electrolyte, and the

DECEMBER 1966

,.,

~ '.0 C==t=:i=jbJ
~
:J o.~ f--+--il--j-
~

STAtE Of' Cl1ARGE

Fig. 2. Typical discharge curve for nicke l
cadmium cell.

dry charged type. If you get the d ry charged
type yOli will have to obta in vent plugs to re
place the shipping pings or you will rupture
the cases 011 charging. Vent p lugs are packed
i ll the carton with the cells, but they have a
habit of gett ing lost in surp lus stores.

The potassium hyd roxide electrolyte can be
ob tai ned from three sources : I , Surplus. The
e lectrolyte is packed in cartons ready for usc.
Head the labe l ca refully. It should have fed
eral stock n umber FSN-6810-543-4()'!1 printed
011 it. 2, C hemical supply houses. It can be
ordered as a powder or in tablet form . Order
potassium hydroxide, reagent grade and spe
cify that it is for batteries. You will need dis
tilled water to dilute it to the proper specific
gravfty. \\'AR~IJ\'G : Always add the potas
sium hydroxide to the water, never the water
to the pot assium h yd roxide! Proceed slowly.
The chemical reaction liberates heat which can
cause the solution to spla tter if you aren't
careful. Both the chemical and the solution
arc highly caustic. Tiley will do a fin e job of
dissolving skin. It is quite poisonous su store
it carefully out of the kids reach. Mix accord
ing to the directions, or ap proximately 9
ounces of the powder to a quart of distilled
water. The specific gravity of the solution
should be 1.32. Check it with a h yd rometer.
but not the one yOIl use for lead acid bat
te ries! 3. Your loca l druggist can make up
small quantities for you.

Fi ll the cells to the level mark, or just above
the top of the plates using an e lectrolyte
xyr inge or a large eye dropper. T ap and
sq ueeze the cells to release the trapped air.
Allow the cells to sta nd for at least 15 minutes
before charging them.

A rule of thumb is to charge the cells for
15 hours at a ra te equal to 10% of their rated
service capacity (for a 10 amp cell the ch arg
ing rate would be 1 amp for 15 hours ) . The
final ('harging voltage will be 1.45-1.50 volts.

Since it is very difficult to determine the
state of charge of these cells it is advisab le to
charge used cells in this manner before use.

!J



Charging
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Fig. 3. Battery charger schematic.

of the "quick cha rge" technique used by
service stations. A high percentage of the
charge can be put back into the buttery in a
short period of time-if you are careful. The
rule is to keep the charging rate ( in amperes )
less than the number of ampere-hours out of
the battery. For example, if you have used
the battery for two hours at a five amp rate
you can charge it at a 10 amp rate.

When using the constant current method
care must be taken to prevent over charging.
For lead acid cells this can be done by check
ing specific gravi ty of the electrolyte. For
nickel-cadmium cells charge at the rated cur
rent until the cell voltage reaches 1.45-1.50
volts.

Fig. 3 is the schematic diagram of the bat
tery charged. It is a simple bridge rectifier
device built into a case made from a BC
375·E tuning unit. A Variac provides continu
ous voltage adjustment, while the transformer
provides isolation and voltage step down. All
components except the rectifiers arc mounted
to the front panel. The rectifiers, on insulated
heat sinks, are mounted to the cabinet. The
meter serves a dual purpose, read ing either
voltage or current.

A three wire power cable is used to provide
added safety. T his un it was built for less than
half the cost of a 10 amp commercially built
home type charger.

•

•

' •.-'-

•---\ .

•

Front view of the home-brew 10 A battery
charger shown in Fig. 3.

After charging the cells let them stand two to
four hours before adding distilled water ( if
necessary) to adjust the electrolyte level.

The cells are rated at 1.25 volts under nom
inal load. Open circuit voltage of fully charged
cells runs about 1.33 volts. The voltage when
loaded to th«: ten hour discharge rate ranges
from 1.2-1.3.:> volts depending on state of
charge. The state of charge cannot be deter
mined by measuring the specific gravity of the
electrolyte. One method is to measure the cell
voltage under load. The standard ten hour
discharge rate is normally used. Table 2
shows the approximate relation of cell charge
to .c~lI voltage. As you can see from figure 2,
this IS a very flat discharge curve. A more ac
~urate way is to measure the current flowing
into the cell when it is connected to a con
stant 1.50 volt source. If the current is Jess
than 5$ of the 10 hour rating you can assume
that the cell is fully charged.

Paralleling of nickel-cadmium cells to in
crease the current capacity of the battery is
not recommended. The internal resistance
varies sufficiently so that it is difficult to pre
vent cells from over charging, failing to
charge, and from reversing polarity.

• •

Two methods of charging are commonly
used for either lead-acid or alkaline batteries.
They are the constant voltage and constant
current methods.

The constant voltage method is the easiest
to use providing the charger has adequate ca
pacity. Initial charging rates for a fully dis
c.harged battery are high, running from 3-5
times the 10 hour rate for nickel-cadmium
batteries, and 6 time:'! the finishing rate for
lead-acid batteries. The advantage of constant
voltage method is that it is difficult to over
charge the battery.

When using the constant voltage method
on lead acid batteries you can take advantage

Interior of the battery charger showing parts
layout.
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Ray Gre n ier , K9KHW
Mgr . Mai l Order Sale s

•
To get our

d e a l on a ny

new GALAXY
equi pment

USE HANDY
COUPON BEWII'

TIME.

NOW
is the

T erry Ste rman. W9DIA
Prop rietor

ORDER TODAY! - DIRECT FROM THIS AD!

V' CHECK THESE GALAXY FEATURES:
o 300 watts - conservati vely rated

D " Smal lest" of the hi-powered transce iver s

o Selectable Sideband

o 2.1 kc McCoy F ilter

o Complete SO-1 0m Coverage

o Stabili ty - Personal Drift Chart of every
Galaxy V that comes off the line goes
with the un it to its new owner

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Mi lwaukee . Wiscons in 53216 C •

• I aminterested in the following new equipment: •
I I
• I
• I have the following to trade: (What's you r dea l?) •

• •I •
• Sh ip me the following New Equipment: •

I I
I I
I I enclose S I wil l pay balance (if any) I
I 0 COD 0 1year 0 1yea rs 0 3years I
I I
I Name I
I I
I Address I
I C'I II I Y I
I State Zip I
I 0 Send Reconditioned Equipment Bulletin I
•••••••••••••••••••

Galax y V

Order 550 or more of new Galaxy Equ ipment &

we'll ship PREPAID (our expense) in USA.

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue

Milwaukee . Wisconsin 53216
Phone (41 4) 442-4200

MILWAU KEE STORE HOURS : Mon & F ri - 9 am to 9 pm;
T ues , Wed. Th urs - 9 am to 5:30 pm; Sat -9 am to 3 pm

Galaxy V 80- 10m Tran sceiver • . . • . . . (14 .98)$420.00
Galaxy 2000 Linear . . .. . .. .••.• • • • • (1 6. 06) 450.00
Galaxy COMM-I Transceiver . ..•••• . ( 17. 69) 495 .00
AC35 AC Suppl y ( 110v only) . .. .•• • •. . • •.. 79 .95
AC3S /220 AC Supply (1 10·220vAC) . •. • • ••• 89.95
DC35 12vOC Supply... . .. ... . . . . .••• . • . • . 99 .95
RV-I Remote VFO. . ..... . ... .. ... . . . ... . 69.95
RX-2 Special VFO (MARS, etc .) . •.. •.....• 89 .95

Crystals for Special VFO ... .• ..• •. •• ••• 6.50
DAC-35 Deluxe Accessory Conso le . . . ... . . 99 .95
CAL·35 Crystal Ca librator........ . ....... 19.95
VX35 VOX . . . . . . ... .. ..... ....... . ..... . 29.95
MMB Mobile Mount ing Bracket. ••.•• ••.. .•. 7 .95
ZMM Hi ·Angle Mobile Bracket.. .. . .. . ..... 3 .00
MS-I Mob ile Speaker . • ••.. .•. •.. .• . •..... 2 .99
SC35 Speaker Console ..... •. • •.. . •....... 19.95
NOX- I Novice Adaptor for Ga laxy V. . .. . .. . 24 .95
REJ-I Rejector Notch Filter . .. . ... .. ... . . 39 .95

AC Supply for Above... .. . ...... ..... .. 6 .95
CW-I CW Mo nitor .• . . . • ••••.. .• . • . . .. .• . . 29 .95

L88K at your low Monthly Payment
AFTER JUST $5 0 0 DOWN

CHICAGO. ILLINOIS ORLANDO , FLORIDA
6450 Milwaukee Avenue 19 Azalea Pk. Shpg. Ctr .

Phone (312) 763·1030 Phone (305) 277-8231
CHICAGO & ORLA NDO STORE HOURS : Mon , Wed, Thur s >

12 to 9 pm; T ue s & Fri - 12 to 5:30 pm; Sat- 10 am to 4 pm

IMPORTANT! - Be s ure to send all Mail Orders and
Inquiries to our Mi lwaukee store . whose address is
s hown above . VISI T - Please do not wr ite the fol 
lowing Branch stores - they are se t up to handl e
wa lk- in trade on ly-
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Wayne Green KC4AF

Navassa Revisited
For about two years now I've been trying

to get the U.S. Coas t Guard to give permis
sion for me to return to Navassa Island for
a shor t DXpeditlon . They have steadfas tly
refused, giving no real reason for the refusal.
D ick, \\'0~ILY, has been after them abou t
this, too, and he believes that the p roblem is
a 75 meter phone ham amo ng the top echelon
of the Coast C ua rd who has decided that
DXpedi tioners call just drop dead . I find this
hard to believe, but I do admit that we have
been faced with what has seemed like a sense
less decision to keep Dxpedittcus off Navassa.

,

.-

.'

Don W9WNV (standing) and Herb KlIMP

86

Navassa is a small island about one mile in
diameter lying between Jamaica and I Iaiti in
the Caribbean. It has no beach and can only
be mounted by climbing a very difficult steel
rope ladder set in a sligh t indenta tion in the
otherwise unbroken cliff that runs all around
the island. Fortunately for 115 hams the Coast
Guard has a winch set lip. Back ill 1958 when
six of us mounted Navassa (wi th Coast Guard
permission ) we hauled our gea r up with this
win ch. At that time I got the call KC4AF. The
sta tion was set up ami operated. for Four days
and made over 7000 contacts d uring that
time.

No one ha s set lip on Navassa since our
little visit in 1958 and by now quite a
few fellows "needed" Navassa. Don Miller
\V9 \VNV decided not to wait around for the
Coast Guard to give its permission. lIe and
Herb Klin e Kll~IP stop ped off there for a
short visit and signed KIL\lP/KC4 instead
of gett ing a regular KC4 call, which is only
available with Coast Gua rd permission . We'll
get the full story of their visit later) but I
understand that it didn't take the Coast Guard
long to send a plane down to see what was
going on. We'll all be inte rested in hearing
about how the CG went about p rying them
loose from the island while the pileups were
still in progress.

Operating position on Navassa
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MODEL
32 1C

COILS

MODEL
232C

232XC n~ ..e Moum H(O~ \' y Durv-c Double Ta pered
Sp ri n ,l: CO;l. X, Conn . ... .....•.. , 85

2]2XSSC Base M "'HlI ' lIea \'y DUly-Double Tapered
Spr ifl,': Spec. Sraintess -. Coax Con n, , . 14.9S

321 o r 321C Base t-IUunl -Wherc no spring dl·sitl,J 
..... uh spec . r igid ' ype ball joint ..... 7.95

The Dependable Line of

ANTENNAS
MOUNTS

Notice the defaced government property. For
shame!

This is a shot on the St. Peter and St. Paul
Rocks (PY~XA). another recent Mi ler DXpe
di tion

Don reported that he looked a ll over for
Illy \V2XSD ca ll lett ers on the land ing spot
so he could blank them out with his. Heh, hehl
I did n't put my call there, just on the photo
I printed on the cover of CQ at the tim e. Don
came armed with a big bucket of paint and I
see by the photos that he and lIerb d id put
I heir calls all over everything. Tsk, tsk, fellows
. .. defacing government p roperty.

$15. 95
15. 95
15,95
10. 95
10. 95
IO . 9 ,~

No . 4 46
Mounl
$13.45

~:1,1 K ~.

~;;lS xe.
~,); S K,·,
1',11 ,, ·, K,·.
I ' ,S :, I" ,.
I : l ~ ~, 1\ ,.,

No . 4 4 5
Mou nt
$7.95

AREA CODE 2 13, 73 1·255 1

No . 444
Unive rs a l
$1 7 .80

DEPT. 73

DELUXE ULTRA-HI " Q" COILS
Extremely effi Cient for SSB Dlleution ,lnd with power units.
~ .." . dl"sirn for hi rhl"r '· l j··. to p .,mril" n~,· I n,l Ii.:hl .. r " ,., l.: ht.
~o I rdn.: "lth hh : h I"",rr If.nsmltl~r. . Fur use "i th 3 f l.
loa... , ..rlion I nd 1\0· "hip,
I~, ml' te r , 6.95
~U nu- t.. r 6.95
t u ",("[ ,·r 8.95
,~)/lI U nu-u-r 9. :1"
11;1) 1",'I,·r 14.95
~ ~ :>1 K,'. 15,95

. " rayne• •
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Swan 3S0

Happiness Is A Swan On Christmas
I have written a great deal about Swan in

the past year, my ads having appeared in 73
Maga zine, and other magazines as well. Suffice
to say that I consider Swan to be the over
whelming' choice in America today for small
transceivers More Swans have been sold than
all of the other brands put together and this
is not an exaggeration. The fundamental rea
son why America has taken to Swan is the
fact that you get the most for your money in
th is set--t he maximum frequency coverage,
the most power, and the greatest choice of
opt ions on accessories. Swan is an attractive
piece and Swan sounds good when you listen
to it on the air.

' Ve carry the complete Swan line, and be
cause we keep in close touch with the factory,
we can introduce new models to the public
before ot her distributor s can. F or example, we
have sold more of the Model 250 6-meter s ide
band transceivers than any other dealer as of
October 1966, and we will shortly have the new
6-meter kilowatt linear with 2000 watts of
PEP. This will sell at $543. with tuhes.

The larg-est seller continues to be the model
350. This is a 5-band complete-coverage trans
ceive r provid ing AM, GW, and sideband opera
tion. Its companion is the Model 400. Let me
describe the difference between the two. The
350, with an appropriate power supply is a
complete package requiring only a microphone
and a suitable load. The Model 400 requires a n
external VFO in addition to a power supply,
microphone a nd load. In ot her words, the 350
has a VFO; the 400 does not . The 350 was de
signed to be a basic set, providing the means
for the owner to add the accessories of his
choice. For example, with the 350 you can pur
chase a calibrator at $19.50. This will enable
you to have 100kc markers throughout the
set's spectrum and it is easy to inst all-ta kes

only about an hour. If you are one of those
rare fellows who wants to defy convention and
operate on t he opposite sideband from most
of t he gang, t he other sideband kit is available
for only $18. Ordinarily, of course, the 350
comes through with lower sideband on 80 and
40, and upper sideband on 20, 15, and 10. By
contrast, the Model 400 includes the calibrator
and the opposite sideband and a bui lt-in
speaker. You might think of t he 400 as bei ng
a deluxe version of the 350. The price of the
:JSO and t he 400 is t he same--$420 each. Oh
yes, I forgot a most important part-the
transistorized VOX. The model 400 includes
the VOX, but it is an accessory for the 350
and costs $35.

If you want to do it up brown a nd get the
400, there is a choice of three oscillat ors or
VFO's. You can get t he Model 410 which is
essentially t he same VFO as is normally found
in the 350. This costs $95 but, unlike the 350,
it provides for 8 ranges of 500 kc each with
calibration better than 5kc on each band. The
second is a crystal-controlled MA RS oscillator
which will enable either t he 350 or the 400 to
reach any frequency f rom 3 to 30 megacycles ,
and is available for only $45, less cryst als. The
third oscillator is the mobile model 406B sell
ing at $75. This, in reality, is a control box
and VFO combination. When used with the
400, it permits operating- the transceiver in t he
trunk of the car and the controls themselves
ca n be conveniently mounted underneath t he
dash. It is very small a nd compact . It includes
an RF gain cont rol , a jack for t he microphone,
etc. Another accessory is the remote control
kit for trunk mounting of either transceiver.
This is only $25.

One of the specific reasons why hams like
Swan is t he flexible design of t he power
supply. The standard supply, t heir model

Swan 400



Swan 250

117XC, sells for $95. It includes a small
speaker, a phone jack. and a neon indicating
light, and, of course, it matches the style and
dimensions of the 350 and 400. It may be used
with either the 350 or the 400 and, by the
way, many of you hams have learned to your
disappointment that you cannot easily make a
supply to do this specific job. The reason why
the Swan supply is unique is that it has the
ability to deliver a hundred volts of bias at 100
mill iamperes. Additionally, it provides 12 V
DC at 250 mils for operating relays and, of
course, the conventional BOOV and 300V. But
don't let me stop here. The Swan concept on
power supply engineering makes it possible
for you to use this same supply if you want
to operate mobile. All you need do is to pur
chase their Model 14X for 12V grounded nega
tive applications or their Model 14XP for
grounded positive cars, and then plug this
module into the back of t he standard power
supply. Some of you will only want to operate
mobile, especially those who are on the road
all of the time. Swan has the answer: Don't
buy their console with the speaker and phone
jack. J ust buy the DC module and t he basic
AC supply. This is their model 14-117 and
costs only $130, and, if you start out like this
and later wish to convert, you can buy the
matching console for only $20.

I t hink, when you evaluate the cost of other
manufacturers' products, you will find it less
expensive to put the Swan in the car to start
with than other brands and certainly far less
expensive to get a combination supply.

The 6-meter 250 has created a storm here in
the East and more and more model 250'5 can
be heard nightly around 50.110. The price on
the model 250 is only $325 which makes it pos
sible for the average ham to get on side band
for less t han t he price of AM models of com
para ble power. Indeed, a one popular AM unit
provides only 48 watts of input at a price of
$367. Here is a chance to get 250 watts of
sideband operation for only $325 plus the price
of a Swan supply. T he Swan 250 , like t he
other Swan models, uses a transistorized VF O.
The basic oscillator is multiplied by three, iso
lated and amplified, and then when added to a
10.7 megacycle filter produces output at the
desired 6-meter frequency. By going down to

HERBERT W. GORDON CO.
woodchuck H ill, Harva rd, ~Iass., 01451

Tele phone 617-456-35·j 8
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13 megacycles, Swan achieves a relatively high
order of stability. They have a separate con
trol for audio gain and RF gain. They have a
noise limiter for impulse-type noise such as
spark plugs or static, and they have available
a special calibrator for 6-meters. T his uses a
500kc crystal and can be added for only
$19.50.

Swan's Mark I linear complete with tubes is
$543. I t is styled as per the accompanying
photograph to match the appearance of t heir
transceivers. The unit will operate cool wit h
a pair of 3-400Z's and produce a maximum
rating of 2000 watts PEP input. In other
words, you can run a thousand watts of DC
input. T his is a modern air-cooled unit with
solid state rectifiers engineered as a mate to
the models 350 and 400.

'Ve have the other Swan products in stock
including their antennas, and we hope to have
their model 500 transceiver when it is fi rst
brought out. Swan products are guara nteed
both by the manufacturer and ourselves a nd
we are proud to state that without exception
all Swan service has been accomplished in our
own well-equipped shop. Swan transceivers
have a velvety smoothness about them; t hey
are easy to tune; they are engineered to pro
vide the maximum safety for their finals, and
if you use them into a proper load, you will
have one of t he best pieces of communications
gear available.

Swan Mark I Linear
• •

•
...... 0

J

•
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Cylind rica l parabola.

Jim Kennedy K6M IO
2816 E, Norwich
Fresno. Calif.

and Parabolic
Design

Illumination
Antenna

Most moonbouncers are using 01 intending to use parabolic reflectors as an
tennas in their attempts to further the boundries of amateur radio. Here's

some discussion of their problems from a well-qualified author.

,---+""-'l. POINT

On frequencies above abo ut 300 Xl l Iz, high
antenna gain bec-omes increasingly more dif
ficult to achieve with multi-e lement nrravs.
This is due to a number of factors which are
the result of a common cuusec-the shortness of
the wave length.

-x _
Fig. 1. Basic parabolic diagram.

F •y
I

x' =4FY

}---"
---------------- / J

v,
I

1n the UHF spectrum, the practical level
of antenna gain atta inable with a colinear
broadside array reaches a limit around 20 dB.
Above this value the number of e lements and
the associated feedline phase problems multi
ply at a fearsome rate. Higher gains are
certainly possible, but difficult to achieve. The
same is the case for the various other types of
arrays in common use by amateurs today.

It is because of these same problems that
the use of parabolic an tennas has become so
extensive in the U HF and microwave region
hy the commercial services . The parabolic re
flector's ability to focus the energy that strikes
its surface to a small point reduces the number
of elements required to a very few.

As activity on UHF has increased there has,
naturally, been an increase in interest in the
various types of parabolic reflectors . This
situation has been further inhnnced by the

'0 73 MAGAZINE
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Typical ideal and real d ish feed pat-

CQA I<£CT

Fig. 3.
terns.

Fig. 2. Various degrees of illumination and
typical associated overall antenna patterns.

over energy is lost and, hence, the gain is re
duced. Spill over also causes side lobes, as the
antenna wil1 radiate energy in some other
direction besides the main beam out the front
of the dish . Fig. 2 illustrates these three situa
tions and shows antenna patterns that might
he expected .

It is well to recall that the ideal situation
described- a perfectly uniform beam which
suddenly and completely stops just at the edge
of the dish-is a physical impossibility. In
reality, the intensity of the beam pattern of the
feed antenna will taper grad ually, rather than
remain uniform or stop suddenly. This itself
generates some other problems which w ill be
taken up later, h ut , for the moment, the ideal
situation is of help to demonstrate the basic
problem or illumina tion.

It can be seen then, that the angle between
the focal point and the edge of the dish
assumes a degree of considerab le importance.
If the angle is either tau grea t or too small for
the pattern of the feed antenna, the maximum
available gain is not ach ieved.

Suppose, for example, you wished to build
a dish 10 feet in diameter. Let us further sup
pose that V 0 1l have a feed antenna which will
produce :lI~ "ideally" shaped pattern 1100 wi~l('.
It will then be necessary to select the dish
curva ture so that the focal length will he such
that the 110 0 angle will just touch the ed ges
of the dish. The required focal length in this
particular case is 5 feet. Just how th~s value ?f
focal length might he obtained will he d is
cussed in some detail later.

As it was mentioned earlie r, the beam pat
tern of a rC(11 feed ante nna does not have

so that
F = X' /4Y

whe re F is the foca l length and X ami Yare
the base llue and deviutiou from the base line
respectively.

Illumination

occasional appearance of parabolic reflectors
on the surplus market.

Parabolic reflectors

One of the most important considera tions in
designing a di sh or putting n surplus dish into
service is that of illumination .

In order to make proper lise of the reflector,
it is very important that the feed antenna p lace
all of the availab le rf energy on the reflecting
surface . This p rocess has been likened to light
optics and , lienee . it is, quite approp riately,
described as "illuminntiug" the dish with rf.

The ideal situation would be a feed antenna
which produced a bc.un pattern such that the
rf was d istributed cvenlv over the entire dish
surface hut stopped, completely, just at the
edge of the dish, so tha t no energy "spilled..over.

If the beam is too narrow, all the energy
will strike the dish . hu t the portion illuminated
will be less than ti le full di sh and hence, the
gain is reduced. T ilt' result is the same as using
a smaller d ish in the firs t place.

Should the beam pattern be too wide, the
entire di sh will be illuminated, however, part
of the energy will miss the dish . This spilled

DECEMBER 1966

Basicall y, there are two types of parabolic
antennas : the cy lind rica l and the paraboloid of
revolut ion.

The cylindr ical parabola is simply a sheet of
reflectin g ma teria l bent into a parabolic shape
in one plane only, and is the easiest to con
struct . It concentra tes all the reflected energy
on a thin foca l line. The feed antenna must be
an array of rad ia ting elements fed in phase and
placed on this focal line. There should be a
half wavelength array for each half wavelength
of reflector length in the non -parabolic plane.

The paraboloid of revolution is the more
familiar type of reflector. Here the surface has
a symmetrica l parabolic sha pe in all planes. As
this type concentra tes all the reflected energy
to a single point, it is the easiest to feed. It
requires only one feed antenna at the focal
point, rather than severa l 011 a line.

In eithe- r case the distuu ce to the line or
point of focus is called the focal length and is
derive-d from the geucrnl parabolic equation:

X:! = 4FY
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Fig. 4. Effective aperture versus focus-dlam
eter ratio for the paraboloid of revolution.
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"Ideal" shaping. The intensity is not uniform
and its boundaries are not sharply defined. The
intensity tapers off gradually and boundary
limits can be assigned only arbitrarily. (A real
and the ideal feed antenna pattern are com
pared in Fig . 3.) T his situation complicates the
selection of the focal length or feed pattern
considerably.

The feed antenna's tapering field means that
energy reflected at the edge of the dish strikes
the feed antenna at an angle where its response
is lower than maximum and hence, th is energy
will be weaker than if the same amount of
energy had been reflected by the central por
t ion of the dish. Consequently tho tapered feed
field causes the gain of the dish to be Jess than
the ideal value. This effect is the same as under
illumination, except that it occurs gradually.

The fact that the tapering field has no
sharply defined boundaries means that there is
likely to be some energy radiated at wide
enough angles so that it will miss the dish and
hence, become spill over energy.

The final value of the desired illumination
angle is a compromise under illumination and
spill over. The whole approach is, in tum, a
compromise between maximum gain and
minimum stdelobes.

In approaching parabolic design from the
amateur's standpoint it would seem that the
latter compromise should be to design the
antenna for maximum possible gain with no
consideration for sidelobes, except that they be
low enough not to affect the gain of the
antenna (-10 dB or more). This lays the
ground work for the first compromise.

While it is not the purpose of this article to
delve very deeply into the mathematical
aspects of this problem, and, we have, in fact ,
already side-stepped some of the physics in
volved, for the sake of simplicity (main ly the

~•••••••••••••••
I 6 METER TRANSCEIVER I
I I
I I
I I
I I
I I
I I
I I

: SWAN 250 $325 PREPAID IN USA :
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I : : I
I :: FREE :: I
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• •• •• SWAN 350 $420 PREPAID IN USA I
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: QUEMENT :
: ELECTRONICS :
: 1000 SOUTH BASCOM SAN JOSE, CALIFOR NIA I

" Norther n California 's Most Complete Ham Sto re" •
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DRAKE : SWAN : SBE : HALLICRAFTERS : NATIONAL : EICO
SQUIRES SANDERS : HY GAIN : MOSLEY : TRI EX : TRISTAO

COLLINS :
AMECO :

•••••••
~IIJI:lh'j'~~I.I~.."Il.·~~ •

FISHER : HARMON KARDON : SCOTT : DUAL : SONY : AMPEX : GARRARD :
BOZAK : ADC : JBL : AR : UNIVERSITY : ElECTRO VOICE : NORElCO :

a r - - - - - - - - - - · · · · · · · · ······ · ·· · ·· · · ·· ·· · ·· · · · · · ·~

! : MERRY CHRISTMAS '; :; Q eNT :

~ : & A HAPPY 1967! 1 :\ , :
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question of diffraction and its relation to side
lobes), for those who enjoy such d iscuss ions,
an attempt will be made to provide some in
sight as to just how the gain parameters, to he
given shortly, are derived.

Tile nomenclature in this a rea of physics
seems to be somewhat less than universal and
often ambiguous, as many of the same term s
are used by different authorities, but often to
describe different things. T he liberty will
therefore he take n to add to this confusion by
inventing two more names- taper factor and
spill over factor.

Deriving the taper factor is a bit com
plicated and it will not be attempted here.
This factor is the one which expresses the
efficiency of the reflector in view of the taper
ing of the field toward the edges of the dish.

The spill over factor is merely the ratio of
porc('r incide nt 011 the dish to the total pov..-er
radiated by the feed an tenna.

T he product of these two factors is the over
a ll elliciency or ('of'cl ive apert ure ( to lise an
other of those ambiguo us terms), AE , of the
d ish and , as such , is the Factor by w hich the
act ual gain of the dish is re lated to the ideal
gain of the dish . It will be seen that this fac tor
will \'ar~ ' lip to maximum value of about 0.82,
ill theory. at least .

It is probuhl v appa rent from this d iscussion
that tln- exact ,~lwl'e of the feed an tenna curve
will han ' consideruhle effec t on the result s
olu aiued with a given dish . As the shape of
the curve va ries with different feed antennas,
the parameters will not be the same for dif
fereut types of feeds. It is al so true that the
parameters for a paraboloid of revolution and

a cylindrical parabola are somewhat different.
In Figs. 4 and 5 the effec tive apertures for

the two types of parabolics are plotted for
various types of feed antennas as functions of
the ratio focal length to di sh diameter, afte r
the deriva tions by Fradtn.!

As the deriva tion of the var ious plots is
somewhat involved, only three types of feed
antennas are considered here. T hese are, how
ever, the most common types; the dipole, the
di pole and parasitic reflector, and the d ipole
and screen or plane reflector. A rule of thumb
approach for other feeds will be given shortly.

The discussion of illumination has, up to
this point, been in term s of p roper feed angle,
howeve r, as it greatly simplifies the actua l
design of the dish , Figs. 4 and 5 are given
in terms of the proper ratio of focus to d i
ameter which gives the proper angle for the
desired reed type.

It will be noticed tha t the ma ximum effec
tive aperture attainable in a paraboloid of
revolution with the given feed types is in the
neighborhood of 0.78 ustng a dipole and
parasitic reflector. T his occurs when the F/ D
is about 0...1 ..1. This is very nearly the maximum
va lue attainable with any practical feed . A
very carefully designed waveguide horn feed
do only slightly better.

Jt will be noted that for simple feed t ypes,
the cyltnclrk-al parabola actually ca n perform
sligh tly bet ter than the pa raboloid of revolu
tion , as it turns in a value of 0.8 :) w ith a
dipole and screen reflector when F/ 0 is
around 0.5.

1. A. Z. Fratl in•.U ic n m "u n ' A "t I I Hl(l _~ . Chap . fl . 7 .

Paraboloid of revolution
-the common dish .
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An other interesting feature of th is reflec tor
type is that the simple d ipole can prod uce
an effec tive aperture as high as 0.7, if the
re flector is "wrapped" around it with a Fl O
of 0.08 or so, whereas, the simple dipole can
produce no m ore than 0.37 wit h a paraboloid
of revolution for any F j D . The reason fo r
this lies in the fact that the parabolo id of
revolution has its illumination tapered in a ll
planes and hence, is in a sense less efficient
than the cylindrica l p arabola which Heed only
be tapered in one plane only. It serves th e
purpose of a simple passive reflector in the
non-parabolic plane. It should rather be noted,
however, that th is apparent profit in effic iency
is bought a t the expense of complexi ty in
the feed antenna as a large an ten na of this
type which req uires a number of dipoles in
phase along the foca l line rather than one
dipole a t the Focus point as in the case of
the paraboloid of revolution .

The sidelobes fo r the maximum gain C011

ditions for both types of reflectors arc 0 11 the
order of - 16 d B which should be most ac
ceptable for practica lly any amateur applica
tion.

If some other t ype of feed is used w hich
p roduces p atterns differen t fro m the examples
given (for instance, a wave guide hom). the
optimum effective aperture will be rea lized
when th e feed an tenna field intens ity is about
- 5 dB a t th e angle corresponding to the edge
of the d ish . If the fi eld in tensity of the antenna
feeding a paraboloid of revolution is not the
same in both pl an es. the angle should be such
that the avera ge of th e two intensities is
about -,5 dB. This is only approximate , h ut
it will work well for most conventional feed
systems.

It should perhaps be clarified, in th is respect
that there is a difference in the nom enclature
between th e presentation here and those found
in some other sources. It has been indicated
here that the field in tensity of the feed
should he about -5 dB fo r maxim um A.: and
gain. This is to say th at if an ord inary polar
field pattern plot is made on the feed antenna
hy rotating it and noting intensity readings
at a fi xed point some distance from the an
tenna , the maximum A..; wil] ordina rily occur
when the dish sub tends an angle eq ual to
the -5 dB beemwidth of that plot. However,
th is -5 dB is not the fiel d intensity actua lly
incident 011 the dish surface itself . The power
from the feed must travel further to reach
the edge of the dish than it d oes to reach the
center and hence. th e actual feed intensity
on the dish surface, due to the inve rse square
Jaw, as well as the original feed pattern, is
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around -8 to - J0 dB. In as much as the -5
dB b eamwidth of the feed a ntenna is any
easier quantity to measure in the field, this
approach has been suggpsted here for design
ing feed systems other than the types sta ted .

Designing the antenna

T o use the effec tive apert ure graphs to de
sign a new a ntenna, one must decide what
type and of what diameter th e di sh is to he
a nd then, w hat kind of feed is to be used .
Then m ult iply the diamete r by the F/ D which
corresponds to the maximum effect ive aperture
for that feed type and yo u han ' the foca l
len gth desired.

At this point you plu g the fo cnl len gth, F,
in to the previous ly mentioned form ula for a
parabola

X" = 4 FY
and solve for the var ious Y points and yo u
have the measurements of the dish.

For examp le : it was d esired to build a
cylind rical parabola 8 fee t sq uare. The d iame
ter in the parabolic pl ane was, then 8 feet
(the diameter in the other plane is supertlous
to the effect ive aperture). It was desired to
use a d ipole and plane reflector array as a
feeder, hence , from Fig. 5 the optimum F I D
is about 0.5. As

0.5 x 8 feet = 4 feet
the focus is established as 4 feet.

The general parabolic formula then becomes:
X' = 16 Y or X"/1 6 = Y

a nd, supply ing values of X for every foot out
to th e 4 foot mark we make table or graph,
as ill F ig:. fl, showing the curve of the di sh
(in actua l pract ice 6 inch intervals were used).
All that now remains is to construct a d id)
with th is curve.

Such a n a ntenna was actually construc ted
and was described ill detail in an earlier
nrt icle .P This antenna did, in fact , perform
very nearly as p red icted . having side lobes
that measured almos t exactly - 16 d B and an
effec tive aperture in the neighborhood of 0.70
or about 85% of the predicted value .

On the other hand, if one wishes to put
an already constructed dish, such as a surplus
unit , into se rvice, it is necessary to measure
the dish to find its diameter a nd corresponding
X nncl Y va lues. The X and Y values at any
point m ay be p lugged into the p arabolic for
m ula to provide the focal length:

F = X' /4Y
l\OW that both the diameter and focal length

2. Jim Kermedy, "The Big Sa il:' 73 Magazille, (Augus t.
1965).50.
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Fig. 5. Effective aperture versus focus-diem
eter ratio for the cylindrical parabola.

are known the F/ 0 of the dish is known. We
may now refer to the appropriate graph and
select whichever feed system provides the
greatest effective aperture and, of course, the
graph tells what that valne is.

For example: a surplus paraboloid of revolu
tion obtained which was 8 feet in diameter.
At the edge of the dish (X = 4) the Y valne
was 16 inches or 1.33 feet, as

F = X2/4Y = 16/4 x 1.33 = 3.33 feet

CYLINDRICAL ""RA9OLA

r..
•

,-' ,
,.

'til' ,

)rm.,

= 2.1 = + 3.2 dB.

The focal length was 3' 4", and F/ 0 = 3.33/8
= 0.415. Referring to Fig. 4 we find that the
dipole and plane reflector will prodnce the
maximum effective aperture for the F/ D and
this aperture should be around 0.77.

An example of a further applications: it
was desired to enlarge the above antenna to
13 feet; if this could be shown to be worth
while. The X and Y valnes for the new portion
were plotted and it was found that the new
F / 0 was 0.25, that is, the feed would lie on
the same plane as the mouth of the dish. At
this F/ 0 , the graph shows that the best feed
is now the dipole and parasitic reflector and
that the effective aperture is about 0.62.

As the new dish was bigger but also less
efficient, it remained to be seen whether there
was any advantage in enlarging the dish. The
gain of a dish is proportional to the product
of the area and the effective aperture and, as
the area is proportional to the square of the
diameters, the ratio of the gains was:

(13)2 x 0.62

(8 )2 x 0.77
Therefore, enlarging the dish would more

than double the gain and hence, in this case,
the modification was well worthwhile.
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a definite effect un 3ntcIl IIU gain. If the R~IS

tolerance remains under 0.1 wavelengths, the
ga in should be with in 1 db of the maximum
value.

It is well, too, to cautio n that the AE values
shown are presented with the assump tio n that
the re are no oh mic losses in the feed system
and that the reflector is a perfectly reflecting
surface. Neither of these factors will affect the
t.: a .'uc of the optimum F/D, but it will act to
lower the actual AE value by reducing the
overall ga in .

Ohmic losses in the feed system can be
held to a quite small value b y the usual
methods of using low loss materials such as
copper with silver plating or a lacquer coat ing
in the radiating elements.

T he reRect ivitv of the dish surface is a
fun ction of its surface conductivity and it s
HF porosity. A high conductivity metal like
silver or copper will produce a superior re
flector to a metal like steel or aluminum,
however, solid silve r d ishes a re rat her fare
and steel and aluminum are quite reasonable
substitutes. T he surface should be protected
fro m co rrosion b y a coat of pa int or lacquer
or be of galvanized or dipped material.

Porosity becomes a fa ctor when the reflec t
ing surface is a meshed material such as hard
ware cloth . If the openings in the mesh are
0.25 wavelengths or less the porosity is prac
ticall y nil and p ractically all of the power will
be reflected ; whereas. if the openings are of
the order of 0.5 wavelengths or more, the
porosity is nearly 1 and almost all of the
power wiII pass through the screen rather
than be reflected by it.

All these factors operate to lower the gain
and AF. though. with careful design, they can
be held to a minimum and actual AE's in the
range of 70 to 80% of theoretica l values in
Figs. 4 and 5 should be attainable.

. . . K6M IO
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As just mentioned the gain of a dish is
proportional to the a rea of the reflector t imes
the effective aperture. In precise te rms the
ga in over an isotrop ic radiator is given by the
formula,

G j = A" (12.6) A/ )."
where AE is the effec tive aperture, A is the area
of the dish, A is the wave length in the same
units as A, and C t is a power ra tio , nut dB.

The gain in decibels is given by
Gd B = 10 IOgI O G1

The gain of the dish over a d ipole is 2.2
d B less than that over an isotropic radia tor.

The maximum values of AI<~ and, hence,
gain derived here a re somewhat high er than
values generally found in many of the h nnd
books and other sources in common use. It
was found that while many readily admitted
that the effective aperture was variab le and
was usually between 0.5 and 0.7 of those
checked few mentioned why and not men
tioned how. Many of the gain formulas and
graphs in these sources are based on an AE
of 0.55. This value is commonly used in radar
systems. It is ach ieved b y sligh tly under illu
minating the dish in order to reduce the side
lobes somewhat. This is d one at some expense
in gain. Furthermore, there are a number of
factors which will, in p ractice, reduce the
actual gain or AE from the theoretical value
derived from the graphs.

The manufacturing tolerance of the d ish has

Gain

Fig. 6. Table showing x and y values computed
for various po ints along a parabola with a 4
foot focus. See Fig. 1.

206 Eas' Front Slr••I.. Florence.. Colorado
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Gus Browning W4BPD
Cordova , S,C.

Part 18Gus:

hi the last episode I wus 0 11 m ~ - way to the
C hagoes and the ill-Fated j V"Q8 operation. I
lise the term "ill-fa ted " looselv here since as
expla ined ill my last episode I think I was
about as legal as was possible at that time. I
did not know I was bein g sta bbed ill the back
hy a brother ham (the word "brother" is used
looselv, too!). I hear over the air that Harvc v

• •

Brain is thinking about leaving VQ~) . \ Vell.
let's wait and sec about that before we ah-ah
- ahh-- . Anyway I was 0 11 the way to \'Q8C
and I had a FB trip there with Illy fish 
ca tching antenna .

The Chagoes, you know, c'unxist of some
:WO islands, 'Ve passed muu y ve ry small ones,
each covered with coconut palms loaded with
coconuts . Looki ng at th e capta in's charts I
co uld see that the OCC,IIl was verv shallow ill
man y places so th e capta in had ' to do some
real naviga ting. ' Ve landed at Diego Garcia ,
an island some 20 miles long nud a mile
across, I was sur prised to see how much work
they had done to make the loading of copra
efficient. A long concrete dock projected out
into the hay a few hundred Ieet . The sh ip we
nrrivecl 011 was anchored out ill the deep
channel. Copra was boated to it from the long
pier. \Ve went ashore and I presented m y
letter of int roduction from the island's owner.
From then Oil I was treated as a guest-tea
and crumpets an y time and plenty of help to
ass ist ill erecting my antennas. A shack was
prepared for mv lise at the end of a verv nice
little wa lkway ' with coconut trees on' both
sides. The shack was about half full of coco
nuts, and coming ill a t night presented quilt,
a cha llenge to keep from slipping all over the
Iloor.

I met Leny's (ex-VQ8CIl; now 5Z4GT) old
friend Pi -Po, the opera tor of the 'VX statio n.
Pi-Pe was a wonderful companion and everv
thing 1 asked him to do w as (lone with ' a

98

smile . He had been there for 20 years or so.
He took me over to Leny's old house, and
Lenv's operating table was still there. I actu
nllv saw where the key had been scre,,·ed
do~vn. His house was emp ty and looked as if
it had been ever since Lenv and his XYL ,
Lillettc, had left some years earlier. Pi-Po told
me Lcnv had taught him hi s code and what
knowledge he had of rad io. Len v did a good
job. too, 'beca use Pi-Pe was a very good opera
tor and not too had a technician , Pi-Po made
mv stay 011 "Q8C very pleasant.

' \\~e met the ow ner of the island for a long
chat the fi rst night there. lIis hobby was un
derwa ter photo'graphy. He showed us ~li s
home-m ade waterproof camera holder, WIth
all udjustmeuts protruding through watcrp.roof
holes so he could make all necessary ad just
mcuts whi le underwater. Then he showed us
lots of underwater movies nud a batch of color
slides he had ma de of the waters around the
Chngoes. His camera work would have de
lighted eve-n Holl ywood. 'Vc talked and drank
tea most of the time. Some of the fellows wert'
drinking somethi ng a hit stronger. There were
110 Cokes th ere, so I suffered in silence! They
had a kerosene-hurtling ice box so there was
ice . T he water was ra ther salty , since the
wells are not far from the ocean , though they
also had rain water from the roof tops which
was bet ter. All th e island s in the Indian Ocean
lise min water. On Aldubm it's directed to a
sort of litt le swimming pool, and occasionally
the,' find a deud rat ill the pool! Makes drink
ing" this water a little rou gh Oil you! 'Veil ,
you gotta han >water, you know! I understand
th e manager of the Chagoes has left now
awl I guess is b ack in Xluutitius. I bet Pi-Pe
is st ill there, though. since he just looked like
a fellow who would never leave .

When I fired lip at / VQ8C all the gilllg
were th ere QHX fur me. On almost every QSO
I was told, "Gus , vou nrc a new one." It
seemed as if all th e QS<Ys that Leny had had
when he was the re, year after year, had been
wiped from everyone's log. There was every
cha lice ill the wo rld for the VQR authorities to
stop me while I was there because there is a
twice-per-day schedule with the 'VX station
at Maurit ius. A messag(, to me would huvc
been deli vered minutes a fter it was sent he
cause ] saw Pi-Po ten times each day and our
shacks w e-re IIOt over 200 Feet apa rt. I don 't
think anyone in "QS wanted to get me any
messages! Before I left \'Q9 I was told by
them to be on that boat and not miss my
chance of going to \ 'Q8C. Everyone knew the
only reason I would go to YQ8C was to oper
ate a ham stat ion from the island . One of these
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cutcd they were invited to come ashore. The y
acted surprised that a nyth ing like this was

necessary, a nd told him they would h e leaving
sometime t hat a fternoon. T he big b lack shi p
was gone the next d ay. I have my own idea
as to w ho it was and w hat they were doin g.
You know the C hagoes are in a very FB spot
for e mergency aircraft landings, and take-off's .
Maybe some day so meone will put all airfield
there . Then it would he rea l easy to get to
Y(J,se ins tead of a l tl-day sail from \ TQ9 land.

O ne da ~ ' I was invited to go out shark ing.
The bout was about 5:'5 to 60 feet long and
12 feet wide, its hold bein g- about 15 feet
deep. On ly three other people went a long. We
wen t in a mong a number of sma ll islands
until we found the sharks. Let me tell you
there were sharks there ; I mean by the hun
dreds or ma ybe even thousands. Two lines of
J4 inch steel stra nded wire with only one hook,
about five inches lon g and baited with a
.l-pound p iece of fish. were tossed overboard.
T he moment it hit the water, bango, a 12·
foot shark grubbed the hook uud the fun
started. The two fellows with their poles
brought him lip, lifted him into the boat
a real he-mun job, this-cnncl threw him down
into the hold of the ship. The ot her fellow
in the hold had a tw o-edged ax, and he
chopped right into the b rains of the shark.
Blood Hew all ove r him a nd the inside of the
hold, the shark q uit flapping an d the lines
with that big hook were again cast over the
side of the boat-this time without any bait on
thc hook. Bango! An other shark grab bed that
bare hook. Up he came and over in the hold
he went. The fellow with that double bladed
ax swung into the fi sh's brain and blood flew.
This kept up for Four or five hours, until the
boa t was full of sharks . T hey caught 253
sharks in that time , weigh ing ahout 5 ton s.
These fi sh are brought ashore. cleaned, dried
and salted down a nd then shipped on to
Africa where thev are sold to the nati ves. The
natives, I was told, usually ea t this d ried meat
uncooked. I guess it's sort of like dried her
ring that T have seen people pat even over
here.

There is always somethi ng !~o i ng 011 on
these islands. If it's not one thin g it's some
thing else. The re is that stuff they get from
coconut trees. It's a sort of white, milky fluid ,
and when it sits a few d ays they say it h as
the kick of a mule . I have yet to go anyp lace
where strong drinks cannot he found . They
always find someth ing to drink, you can be
sure of that. I wish this we re true of Coca
Cola. hi. hi.

days someone will ye t hi t evcrv one of those
Indian Ocean islan ds and wring the m out dry.
That is tile day J will la ugh my head off. JIISt
as I have done in the AC spots with over
6,~,O()O QSO's fro m them; lots more than I
have ever had from my 40 years of hamming
from \ V·t BPIJ. But still many have asked me
to return there for them! 0:0 one can work
th em all. eVPII w hen th ey work everyone on
th e air from some spot. T wo years later on it
will 1)(' rare again. Look at Aldabra: two trips
I was tll('l"(' with somPlhing over J 2,()()O Q50',;
.u rd still many need this one.

Sow let me see where I was with my story.
Oh yes, l was on Chagoes and we were
Il<I villg slipper with the island manager, who
had two real nice looking "maids" for his own
personal lise. The supper was a real feast: fish
cooked about five different wnys, coconut
meat prepared a number of ways, turtle meat,
uud items brought ashore from the ship. \Ve
got a radio message the next day from Solo
me n Islund that a rainstorm that night had
dum ped over 15 inches of ra in there in 10
hours. Now that's a rain for you! 1 asked why
most of the coconut trees on the Chagoes
were so straight, and they explained that the
Chagoes were out of the cyclone belt and
their prevailing winds were variable, so the
trees had no chance to get that permanent
le-an like on a ll the other islands I had seen.

I visited their copra works and saw more
doggoned coconuts than I thought there were
ill th e \\ orld. T hey have very large concrete
rooms with 110 roof overhead, just a slid ing
roof tha t runs on old railroad tracks. The"
slide the roof back and forth every few hour's
keeping the tempera ture just right to cure the
coconut mea t into copra. They to ld me that
copra production on the Chngoes was the
world's hi ghest for the amount of land and
number of workers used in its production.
They say their copra is the world's best since
it's under a sort of "quality control."

The island manager was telling me about
something that happened on the island a few
months before we arrived. One of the copra
workers came running to the manager's house
one day saying he had some "visitors" 111' on
the north end of the island. The manager w ith
a few of his workers went up to investigate.
A large b lack ship, with no fl ag or markings,
was anchored a considerable distance out in
the sea. He estimated it to he about 350 ft .
long. There were about a dozen "visitors"
walking all around the northern part of the
island with machine guns! T hey said they
were studying bi rd life!! The manager asked
them if they had any documents tha t indi-
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Bob Pace WA5CJG
97 13 Sumerlin
Houston , Texas

Convert Your AM

Transmitter To FM
Get in on all the activity on VHF wideband FM.

Have you listened to two meters in the past
few months? If you have, you've probably
heard two meter repeater stations on the air.
Here in Houston we have three such stations.
One is on the Air Force MAR S frequency
and two are in the ham hand. They work
very wen and are very popular. Repeaters are
usually designed for F .\I service, and these
are no exceptions.

I had been on two meter A~l for a long
time but I d idn't have any F M gear. I wanted
to get on F~1 so that I could use the repeat
ers but I still wanted to h e ab le to transmit
AM. I tried a Varicap (variab le capacitance
diode, or varactor ) across the crystal, but it
didn't give enough deviation to provide the
sweep I needed at two meters-12 to 15 kHz.
\ly A~I transm itter uses 8 \ lHz crystals and

multiplies 18 times to reach the two meter
bnnd. It uses a Colpitts oscillator. After a bit
of work, I built the adap ter shown in Fig. 1.
It converts the transmitter so that the oscilla
tor is followed by a phase modulator driven
by phase-corrected audio. This phase modu
lation is equivalent to freq uency modulation
after it's passed through a number of class C
stages in the transmitter, and, in fact, this is
the F \ l system used in most commercial F\l
gear.

The adapter can be plugged into any trans
mitter wi th a VFO jack, or into any transmit
ter by converting it as shown in Fig. 4. To
d isable the AM portion of your rig, all you
have to do is to use a shorted microphone
pl ug. If your transmitter has push-to-talk you
can run a wire from the PTT terminals to the

!!5 TURNS NO. 2~ [NAill. ON In'
C.T.C. FORM \ REO CORE)
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Fig. 1. FM phase modulator for two meters.
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AXIAL
RELAYS
OU R SPECIALTY • •• Your No.1 source
for sta ndard and special application units•

DOW
KEY

V2- A v2·B ,. at l.Cl'l2 'I "~, 11<164
1/2 12 AX7 112 IU 1l7 .oa

ro,. '"Iil - l '" •.•"." •• ,.., .0'., ,.., "'" '"". •• .. )'" U

200 ~ TO
I.. (ut€AAJ '0'''LEVEL CONT. ec coer;

•-+;250

A DPDT SWITCH
for SWITCHINC 2
COA XIA L LINES
SIM ULT A N EOUSLY

HEAVY DUTY SPDT
COAXIAL RELAYS

DK60 SERIES

DK2-60 SERIES

ox, . SV UES, AC or DCUHF ronnecton trom $ 12.4S

With VHF COAXIAL CONNEC.TORS ~ f ro m $ 19 .00 u .

"." roeoc e
IDC CONT.

.ce
eeses t-ih--,

00'

•
00'

011-l

~~~
"

Fig. 2. Tube-type audio for FM adapter.

Fig. 3. Transistor audio for FM adapter.

A DPDT SWITCH
INTERNALLY CON
NECTED IN DE.
ENERGIZED POSITION

M INATURl. lOW COST
50 ohm SPOT

COAXIAL RElAYS

NEW MANUAL COAXIAL

SWITCHES
( Not Wafn Swltcbel)

DK77 SERIES

I P3 T COAXI AL RElAY fOR
REMOTE SWIT CHING of r.t .
SOU RCES

DK72 SERIES

DK78 SERIES

Ava ilable: lPn'. SP3T. l P6T
and CToa~er . ..·Itch • • __

from $12.75 .a.

wrrn VHF CONNECTORS $ 2 2.95 e• .

DK2-60B SERIES

from
DK 77 reIllY. aVll.llable wltb pbODO. $7 90
TNC and BNe coaxial cennectcrs-c- • e• •

DOW-KEY CO.
Thie' River Falls, MInnesota

BEFORE 1 AFTER
1

{---fo : (-0.." NAlJTRKlOE STAGEI
0 0«.
rc IFROM FM

AQAPT.

I.. ... 1
;:J; ff I

~

"7~ 1'0

~eeoTO
rc I

00' 000 I"' ,. I ,.
I

Fig. 4 . Modif icat ions to crystal osci llator stage
for use with FM adapter.

new microphone input 011 the F .\l adapter.
The F~ I adapter can be built on a small

chassis or in your transmitter. T he wiring is
straightforward . Normal rf wiring practices
sho uld be followed . NOlle of the values are
critical so l OX components are fine.

Fig. 2 shows a tube-type audio system for
the modulat or and F ig. 3 an all-transistor
audio amplifier. Both include clipping.

Tunc up is very simple. Simply connect the
adapter, p lug in a crystal and tum it on. Then
tune L2 for maximum negative ou tput,
around 15 volts.

To use your rig in the A~l mode after you
have modified it for F J\ I, all you have to do
is disable the FM audio by shorting out the
aud io input. Then attach the mike to the regu
lar A.\t input and you're ready to go.

... WA.5CJG
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Good Hand

W. F. Reeves VE7CT
3636 West 17th Avenue
Vancouver. B.C.

Sending
Some reflections and suggestions

\ Vheu the writer started with land line
vtcrsc ill HJl7 and umutenr radio th ree years
later, tlu- use of scmi-uutomutic keys-hugs
was not widespread. and some reul "copper
plate" hand sending was being produce-d in
hoth codes, Morse and Continenta l. "'hilc
Morse has nearly died out on laudline, C \V
radio transmission is still very much ulive, but
really first class hand sending seems scarce.
This article is written i ll the hope tha t it will
in terest nud help some amateurs ill better per
formance with the hand key.

As with allY m a nua l art, if keyin g mi st akes
are unwittingly repea ted long enough they
will become habits ami he hard to stop. T he
novice should, if possible, practice seuding in
the hearing of someone able-sand willing-to
offer constructive criticism, Failing that, do not
practice sending until yOll can receive well
enough to evaluate your own sending. This is
a ha rd thing to do, and experienced ham s can
assist the novice great ly, both ill ('lnb work
and on the air.

T hc key should he securely fnstc ucd to the
table ill line with t he forearm, ill a sim ila r
position in relation to the body as the w riting
pad, or somewhat to the right of it. As a ll
alternative the key call be Iasteued to one end
of a board fitted with rubber feet. about six
inches wide and long enough to .u-conunodnto
the elbow.

There is a direct rela tion between kev st-ud
ing and handwriting. .\ Iany of the oldti;n(' key
experts a lso produced "copper plate" wri ti llg.
and the "glass ann" nfliic-tiou that 110 d oubt
spurred the development of the h ll g is stmll.u-

• •to writer s cramp.
A free and easy stylr- of ho ld ing uud munlp

ulating the key is akin to the exercises tha t
were used ill snell truiuiuu as the " 'acLt'an
system of handwriting. TIll' best method for
good character fonnutiou without tirillg is
mainly forearm and wrist action rather than
wrist and fingers. with the grip on the key
being loose enough to prevent t{'nSPIH'SS. T he
elbow will ro ll or "hall" 0 11 the tab le top
withou t leaving it. and the forearm w ill move
lip and down considerab ly fu rther than the
key lever. T here arc two reasons for this
"overthrow": one, the key-top movement is
unnatura lly short for the human arm, and
continued sending without the overthrow
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would soon produc-e tenseness uud strain. T he
o ther reason has to do wit h kcv design. A
str illg of dots should measure about .~O% of
dosed circuit c-urre-nt 0 11 a mete-r, that is t ilt'
dots b.. the sault' leuuth in milliseconds as the
spaces between them. In a Illig one of the dot
contacts is Hexiblv mounted, so that with
proper adj llstmellt'there is "follow" each time
the con tacts close, w hich provides the proper
dot length. On the standard huud key with its
rigid contacts, if the an n does not cont in ue
downward or pause after the co ntacts close,
the dots wi ll 1)(' too short or " lig ht:' A pause
is 1I0t p ract icable for rhythmic lnuul sending.
so the overthrow is the onlv solution.

\\'ith key travel uud spring tension suited
to the individual. and with correct grip and
arm action, it should be possible to send con
tinuous dots at a Batural speed for several
seconds without tiring, and with IIU discern
ihl e change in pace or "perce-nt make." This
is a good pract ice exercise.

Until p roficiency is att ained. don't be afra id
to make the spaces between words extra long
- t his w ill help the receiver to separate the
words ill case there is any hesita tion inside
the words.

Imp roper spacillg inside lrtu-r» is a more
serious error. and is 1lI0~t common on letters
where dots and dashes are intermixed. In these
more difficult letters one aid for the beginner
is to make the dashes extra IOllg. In the letter
1\ for ins tance, if there is allY pause between
the dot uud the d ash it can be received as ET,
h ilt if the novic-e se nder thinks and sends a do t
nud immediately closes the k(·y, it can only
he received as A even if the fi lia l key open
ill g is de layed. Bui ld lip other le tte rs from
this hegilllling ; H is formed hy immediately
making a dot utter the dash ill r\ is terminated:
G is produced if the key is dosed and R
formed immediately it is opened. To make U
or V, send the two or three dots and close the
key; J) or B are two or three dots sent from a
dosed key, and so on.

Your keying m ay 11 0t seem to he as imper
ixhable as your w rit ing, hut when you are 011

the air who knows how many people are lis
teniug-caud w ho knows, m uyhe somebody is
recording it !

Coed sending-and good C.W. QSO'sl
... VEiCT
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TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

-
II1II=

Heavy Duty Self Supporting
and Guyed in HeiGhh of
37 - 54 fee ' ISS)
71 - 88 f..t (guyed)

"World'. Lcrgnt EXCLUSIVE Manufcu::tUTO"
of T0«W'8; daigne,.., ~ngitl«rl, and jfUtallr:n

0{ compl& communicclion lower symnw."

P. O. ... 2000

Ea.. of Operation- roller guides between sections assure
easy, safe, fri ction-free raising and lowering. Strenglh
welded tubular s teel sections overlap 3 feet at maxi
mum height for extra s t urdiness and strength. Unique
ROliN raising procedure roi,e, all ,eetian, tOGether- uni
formly with an equal sec tion overla p at a ll heights!
Venatility - design ed to support the la rges t antennae
with co mplete safety and assurance at a ny height de,ired'
Simple In, lall ation- inst all it yourself-cuse either f1.at
base or s pecial tilting base (illust ra t ed above) depend
ing o n your needs. Ra led and felted-e nt ire line engi
neered 80 you can get enctly the riGht size and properly
rated tower for your antenna. The ROHN line of towers
is cam plele. Zinc Galva nized - hot dipped galvanizing a
standa rd-not an extra-with all ROHN towers! Prices
start a t less than $100.

Slandard Duly Guyed in
HeiGh" of 37 - 54 - 88 - l OS
and 122 'eet

SEND FOR ROHN TOWER HANDBOOK
- $1.25 Value
- ONLY $100 postpaid r.J'Hial 10 rradn-s

of lh l6 magazint:) . Neart"8t
source of supply sent on request. Rt"pre
sentatives world-wide to serve you. \ \rite
today to:

ROHN Manufacturing Co.

Automotive Trim Brightens
Construction Projects

Chrome finished plastic tr im strip, ava il
able in au tomotive supply stores, fi ll s many
con struction needs. Econ omica l and easy to
work, this material rea lly dresses up the rough
edges on a p roject. This brilliant trim is made
of moderat ely flexible plastic, i"j16-illl'h wide
ami formed in a closed "U" shape to fit over
panel edges lip to ~~·i ll('h thick. The inside of
the channel is coaled with pressure sens itive
adhesive to hold the strip ill place ufter in
stallation.

Applications of the trim str ip Include fram
ing of p anel openings. In this use, work is
really speeded up since only a rough-cut, rea
sonab ly sq uare hole is required. The strip com 
pletely covers the rough edges. Installation is
a snap since the product m ay he easily cut to
exact size using a sha rp knife, razor blade or
diagonal pliers.

The photograph shows a typical use for the
strip . How mallY times have you installed rack
mounted equipment and found that standard
panels failed to quite fill the avai lable rack
space? The trim strip p rovides a simp le, low
cost and llighl y decorative answer. Slip a 19
inch length of the trim over the edge of the
offend ing panel and cut the hack side of the
strip as req uired to provide clearance for the
rack mounting rai ls. Install tile panel and posi
tion the strip to fill that unsightly gap.

The p roduct shown in the photograph is
"Silvatrim" manufactured b y Glass Labora
tories, Inc. of Brooklyn , New York. Two 33
inch lengths of the trim, mounted on a display
card, sell for around a dollar.

. . . Hoy Pafenburg \\'4WK~ r
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Now You
Now You

See It;
Don't

.. -

It's easy to get at when the glove compart
ment door is open, but invisible when the
door is closed.

The addition of a mobile rig is not a lways
the happy event that an addition to the fam ily
should be , The XYL may not be toleran t 01
a husband who seems to prefer to talk to
strangers rather than to the wife wh ile d riving
on tho vacation. Even if a ham , who enjoys
ta lking on the rig .. . the wife's enthusiasm
dwindles the second she snags her nylons or
draws blood on the sharp corner of the rip;
under the dash .

Every ham wishes his car had come eq uipped
with a cutout in the dash designed for his
rig:. T he dash and glove-compartment installa
tions of the past were limited to low power,
often home-brew rigs for one VHF band .
\Vith the coming of SSB transceivers, mob ile
operation has become a reliable means of
communicat ion with high power in small pack
ages.

My mobile rigs, until recently, were con
ventionally mounted under the dash with the

I ' RAOIO AMATEU RII6 ' k
~

ca CC INC
Oept. 8,4844 W. Fullerton Ave,

Ch icago, III. 60639

1 4G")(WORLD PREFIX MAP- Full co or,
28'/ shows prefixes on each cou~ir~e'fer:
OX iones. time zones, cltle~s~r~id $1 .00
enced tables ••. . .•..• .p P

RADIO AMATEURS GREAT CIRCtl~ ~~~~~
OF THE WORLD - from the c~,n e " list
United States! Full ector. 2~ d~ir5ees for
ing ureat Circle ~t~ar~nt~~ton Washing
silt major ~"S. ~ l s~~'tt'e San' Francisco
ton, D.C., rami, • postpaid $1.00
& los Angeles • • • • . . . , •.

RADIO AMATEURS M.~P O~5~ORT~n:'~~:~
ICA! Full ector. 29 d ltthe Caribbean to
Central Amenca an as lone
the equator, showing call are , FCC
boundar ies , prefixes and tl~~alt~~:s{nfor.
Ireq.uency Char," Pf '"t~e I~~ United States
matron on eac 0. $1 00
and other Countries .

WORLO ATLAS- Only Atla s comfl iled 10,'
. ti SIX con ' ,amateurs. Polar proJec ron. 1ull

nents, prefixes on each coun
s\1aid· $1.50

color, 16 pages . . •. ·• · . po

"

b of maps-setComplete reference 1 rary t ·d $3 00
of 4 as listed above . ... pes pal .

See your favorite dealer or order direct.

Radio Amateurs Reference library
of Maps - Order Your Set Today!

Over 275,000 QTH's in the United States edition
plus other features $5.95
The Foreign edition lists over 127,000 QTH's
plus other features $3,95

See your favori te dealer or order direct (add 25c for matt
ing in U.S., Possessions & Canada. Elsewhere add SOC).

WRITE FOR
FREI

BROCHURE!
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Exciting Entertainment • .• Congo Room
Shirley Bassey & The Osmond Brothers
Luxurious Accommodat ions . •.
1.000 beauti fu l room s with a specia l SAROe
ROOM RATE OF ON LY $1 0 s ing le or double,
plus tax (J a n. 4 ·9)

5AROC . .. Special Events
• Manufactu rers' Exhibits
• Techn ica l Talks (Fri.-S a t., Jan . 6 -7)
• MARS luncheon (Sat.. Jan . 7 )
• Lad ies Day Program (S a t., J a n . 7)
Techn ical Program and Presentations 
Maste r o f Ceremonies
Ra y Meye rs. W6MLZ

Reg is t ration Fee: $9.50
Registration inc ludes:
• Three Cocktail Parti es
• M idn ight Show and Drinks in th e

Sa hara Congo Room
• Sunday Saha ra Hunt Breakfast

ANNOUNCING
HOTEL SAHARA'S

nd ANNUAL
SAROC
Sahara Amateur

Radio Operator's Convention

LAS VEGAS, NEVADAMike and SWR bridge are installed neatly by
the driver in t he conso le.

DEC EMBER 1966

Bob Howard WA6DLI
750 N . Yaleton Ave.
West Covina, Cali f .

expected side-effects on the XYL. The "out
of sight, out of mind" solution to the XYl
problem came as a result of a middle-age
weakness which caused me to close a deal O i l

a luxury automobile without thinkin g about
where to put the ham rig. The type of cal
purchased is characterized by the manufac
turers as a sporty personal automobile. ... tu
avoid offending the «true" sports car owners .
This Detroit specimen is easily recognized b y
the console or divider strip which separates
the front seat passengers; and incidentally oc
cupies all of the space normally availab le
for the rig.

My wife was naturally pleased with the
deluxe features of the car as she remarked,
"Looks like there is no room for your ham
rig in this one." The grin faded from my
face as I realized she might be right . Soon I
h ad the gear salvaged from my trade-in piled
along side the new car, and commenced to



measure th e rig am] cxumuu' the cal" fOI" nuv
h it of space.

Fortunately, some months hefore I had been
seduced by the glowing reports of the receiv
ing ability of the SBE series of transistorized
transce ivers. \\' ith the arrival of the SB -3-l,
I had picked up a bargain ill the SB-33, which
is the same size, but lacks some styling and
Features of the 34 . These rigs measure Oldy
1Ui" wide, ] 0" deep, and 5" h igh. yet offer
high performance ill the HO, 40, 20, and 1.5
meter hands ill SSB mode. The installation
shown in the photographs may suggest solu
tions to other hams w ho huve the same or
competit ive rigs approaching or bet tering this
small package size .

The glove compartment when opened re 
vealed a dinky and shallow space that was
not at all su itable for my rig . , . hut wait ,
the opening itself looked large enough . ,\
few miuutes \\ ith th e tape measure confi rmed
th at the opening in the g love-compartment was
larger than the width and height of the SHE.
Close examination revealed that till' compart
ment was a basket-l ike affair held b y sc rews
to thr- frame of the door open ing ill the dash.
A minute wi th the screwdriver left a glorious
expanse of space extending to the firewall with
only a (ew Hexihlc cables that might be ill
the way . . . heater cont rols etc. Sliding the
rig ill from behind proved a cinch and C01\ 

fi rmed a perfect fi t with no problems ill e!OSil lg
the door of the glove-compartment.

Since the SHE has a self-contained :\.C
supply tailored for 117 volt operation , I
deemed it desirable to design the mounting
for easy removal to permit portable operation .
III my car body style (Buick Hivie ra 1963-65).
the lower metal structure of the dash housing
forms a natural shelf . It only required a small
wooden platform shaped to tilt the rig sligh tly
and raise it about two inches to provide a
solid mo unting. T he platform is retained in
p lace hy wedging it under the rig, forcing
the transceive r to press against the top of the
dash from underneath. A similar platform in
another insta llation might require ventilation
holes, alt hough none were used with the SHE.

Now with the ri g moun ted, and the power
cables running th rough grommets ill the fire
wall, I found I co uld close the dash com
partment door and the rig disappeared. It
suddenly became very desi rable to complete
the installation while retaining this concea l
ment phi losophy, The mike cord was the first
fly-in-the-ointment as plugging in th e PL-06H
kep t th e door from closing . , . also the mike
was almost out of reach from the driving
position. A right angle plug by Switchcraft

$269.95ALSO IN STOCK; SX-146 Receiver

• Pla nar ep itaxial in te g ra 'ed circuits fo r reli
ab ility. No tubes-No se pa ra te transistors.

• Pre cision fea ther- tou ch key b uilt-;n.
• Fully d ig ital-Dot -da sh ra tio al wa ys pe r

fect .
• No polari ty prob lem s-Floa ting contact s

sw itch l - a m p .
• Rugged so lid construction-will not w alk .
• Send Q SL or po stca rd fo r free b rochu re.

SPACE AGE KEYER

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92026

Only
$67.50

Used Equipment Special
SX-ll 1 $ 139 .95
SX-140 59.95
W RITE FOR LATEST COM PLETE LIST

THE hal/icraliers
HT-46 AMATEUR 5-BAND TRANSMITTER

The Hallicrofters HT·46 ... A New light weig ht
compact q ua rtz fi lter SSB·CW Amateur S·Ba nd
transm itter e mplo yin g new single con ve rs io n signa l
poth circuitry of odvonced design . 180 w a tts PEP
o n 5SB, 140 wetts CWo Up p e r o r lower sideband
vic 9 mc. q uartz f ilter. Bu ilt · in powe r su pply ,
Pre n-Ia ·ta lk or opt ional plug . in VOX. Grid block
keying for CWo Con be used with SX·l "6 Il:ece iver
for Tra nsce ive r Operation.

HT-46 t ransm itte r $349 .95
HA-16 Vox Adapter 37.95

P.O. BOX 312 6OJ~~~-~3S. CONCORD, N . H.

&()4H4 RADIO
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Wi th our NEW. IMP ROVED CP R-2 Speec h Com pressor!
• TRI PLES SSB output

cower o r AM mc du 
lo t ion!

• NEW a djustable com
p ression con t rol!

• For ALL t-onscewers.
transm itters, a nd P.
A. systems!

• For ALL m icrophone s!
• In te m a l battery.
W it h single bu tten connec tors, o r with
PLC 68 , PL0 51 or BOMC2 connectors for 519.95Pusb-to-tclk

(e ffec tive Nov. I , 1966 )
FUllV WARRANTEED • . • MON EY BACK GUARANTEE

Send for full desc ription of our product line.
COMMUNICATION COMPONENTS CO.

P. O. Box 8721 Dept. 0 Orlando, Florida 32806
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DXERS and DXERS-TO-BE

ficcJt 70lk PCWe,./

Want t o keep up to the minute of w ha t's
happen ing tr x wt s e t Subscribe t o Gus
Brown ing W4BPO's ne w w eek ly OXER S
MAGAZINE. 16 pa ges of OX eve nts, corn
Ing u p OXped itions, QS L info, p ix, etc.
Ra tes : US s urface $8.50. US a ir mail $10,
W est In d ies $16.50, S. Amer ica and Eue
o pe $19, r est of wor ld $28.

The DXERS MAGAZINE c/o W4 BPD
Rout e 1, Box 161.A, Cordova , S .C., U.S .A.
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••••••',••••••••••••••••••••
• • GONSET SIDEWINDER PRICES REDUCED.• 0 BOTH SIX METER AND TWO METER •

Save Over $100:
••••••••••

900A -2M -NOW .. $299 910A -6M -NOW .. $299 :

AC SUPPLY•. $55 QUEMENT ELECTRONICS.
DC SUP PLY .. $ 61 1000 SOUTH BASCOM AVE. SAN JOSE, CALIF.•

• ·- · PP ' D USA •" N ORTH ERN CALIfORNIA'S M O ST COMP LET E HAM STORE"

••••••••••••••••••••••••••••
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, ;== =-= = =-= -== =,
is made ill the PL~om) type , a m i is it must
for SBE or Co ll ins rigs of recent vin ta ge, This
right-angle plug wired to a short piece of
shielded tw in lead a llowed me to make a ll
extension to a new jack located ill the cen te r
of the con sole. T his allows the mike to he
easily in reach of the driver uud a hang-up
clip can he mou nIt'd convenien tly 0 11 the
dr iver's side.

To co mplete the insta llation, a ~lA HS S'\' H- I
h ridge was attached with Lbrackets to the
side of the COllSO )t' using the same scre ws
which hold the chrome trim. In add ition to
ruuking a ntenna adjustments easy and repea t
ing the modulation indications where the
driver can see them, the S\VR -hridge also
makes a convenient terminal b lock from the
heavy HG·H an tcnuu lead to the sma ller Hc-riH
cable running under the dash to the rig. The
antenna uud power supply are mounted COII 

veu tioual ly so ueed 1I0t he di scussed. The in
stulla tton p ictured hus been ill d ut lv use for
almos t one year wit hout any trot;ble . The
XYL is happy, and the 0.\1 has the add itional
sat is faction of knowing that even with his
ham plates on the ca r , . . po tentia l thieves
see no rig when peering in the window.

.. . WA6DLI



(Contirm ed from page 4)

0 11 for ma llY minutes calling and never stand
by to see if the DX station is coming back or
not. This may sound idiotic, but I've heard it
happen far too many times to ignore it.

Even so, I tried out the transceive system,
but with finn control of the situation and
ru les tha t were inflexible and fair. I found that
this worked wonders even when my signals
were very weak. I countered the tendency to
give long calls by working fast break-in and
stating that I wanted to get one call and one
call only, then we would see if I had gotten
the call. Long winded ops soon found that
they were hearing only the end of my trans
missions and they pruned their calls.

Fifty stations breaking in all at once se ldom
res ulted in anyone standing out. So I broke
the pileup into call areas and then, if this
didn't reduce the piles enough to let one or
two stand out, into prefixes, one through zero.
Prefixes are tricky. If I asked for W2's, I got
K2's, W A2's, W B2's and everything all to
gether. So I learned to start with WB2's ...
no W2 could possibly break in when I ask for
WB2. Then W A2's, then K2's, and then,
fina lly W2's . Tbis rarely failed to work out.
Once everyone knew that I was inflexibly
working my way through the call areas the sys
tem was self policing and anv out of tum
breakers were dealt with by angry waiters.

This system made it so I was able to work
quite a few mobiles and low powered stations
thnt bad seldom been able to contact OX be
fore. I worked each prefix right down to the
S-1 signals before going to the next prefix.
One chap complained that he had had to wait
fif teen minutes to contact me. That's really
pretty good. A complete round seldom took
more than twenty minutes, during which time
I would work about 75 stations. About everv
five minutes I'd give QSL information. .

The prefix system works quite well for
Europe too and I was able to polish off long
strings of DL's, Dj's, Sxt's, and C's this wav.
\Vhen the U.S. is coming through predomi
nantly I find that if I stand bv for "anv other
two's" after mining the WB2: W A2, K2 and
W2, that in wi ll come the VE2's, the VP2's,
the YN2's, and such ... even ZL2's and VK2'"
queue up this way, and the lack of QR~I on
the channel allows them to get their reports
in turn, though they may he just barely audi
ble.

Civing rare DX contacts is just like a con
test. You have to exchange call signs and
signal reports and get on with it. Speaking of
contests, I had a speaking engagement at the
.\ fancl lester (NIT) radio club at their annual

,.8

banquet right in the middle of the World
Wiele DX Contest so I decided not to enter it
seriously. I did go in it working one stat ion
from each country I heard and I was up to 85
countries during the first day of the contest.
including a full night's sleep. I'm sure I could
have broken a hundred if I'd kept at it.

Area for experiment
Those of us interested in DXing have been

wondering for a long time now about the ad
vantages of the quad vs the yagi antenna . An
examination of the antennas used by outstand
ing DXers has not been conclusive since both
types of antennas are generally well repre
sented in the DX fraternity. It is interesting
that almost all of the DX antennas are either
yagis or quads.

QST bad an article by W4RBZ comparing
the two at his QTH in their October issue. We
don't get all tbe good articles, only most of
them. He went on at length on his comparison
and the result was that he found the four ele
ment yagi and the four element quad to be
about the same much of the time, but the
quad to be advantageous by 2-3 dB where a
lower angle of radiation would help.

This angle of radiation business needs more
investigation. A few fellows are running their
beams up and down the tower to get the best
angle. In my experience different types of
beams give us different angles of radiation. I
tried the Twin-Three (twin-triplex) back
when it was first introduced in 1948 and
found it a real winner. This is an 8JK type
antenna made up of two threewire dipoles
spaced one sixth wave apart, fed out of phase.
The result is a bi-directional beam with an ex
ceptionally low angle of radiation. It was my
experience that I almost invariably got the re
port that mine was the first signal through
from the States and then, as the other signals
began to come up I would get calls from
further on, again reporting only my signal
coming through.

When the sunspots dropped down, the de
gree of ionization went below that which
would permit my low angle signals to propa
gate and the antenna became virtually useless.

The sunspots are climbing rapidly now and
should be at a peak in the next couple years.
I'll be very interested in reports on low angle
radiation antennas and any experimental work
on varying the angle of radiation of arrays.
The three element yagi I'm using now gets out
just fine, but the propagation is quite normal
and my signal comes in and goes out along
with all the others.

Anv takers? .. Wayne
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L'- ~~ ~pecilll Jlft,.t4uctt,.~ Ofle,.
e I t 15 EPOXY RECTIFIERS WITH EVERY $5 PURCHASE.

b ~ § MANY OVER 600 PV. NO SHORTS OR OPENS.

T0-5 TO·18
1 AMP 350

MA
.25 .15

.30
.70 .50
.90 .70

1.10 .90
1.25 1.00

PRY

15
3 0
60

100
200
300

7A
.3 5
.60
.9 0

1.35
1.75
2.25

SILICON
COI~TROLLED

RECTIFIERS

PRY
50

100
200
300
400
500

Sim i la r to 2 N255 20 watt PNP ger
manium power transistor in TO·3
case. 4 /$1.00
Sim il a r to 2N327A PN P silicon TO·5
unit u sed in aud io. 6 /$1.00
Si m ila r to 2N 5 19 silicon PNP unit
u sed in rl ci rcu its. 10 /$1.00
Simil a r t o 2N389. 424. etc. 85 w att
high voltage NPN si licon unit in
TO-53 case. 75¢ each
Sim i la r to 2N 1209. 2N 1212. etc.• w ith
s im i l a r elec trical characte rist ics in
11 /16" stud p aokag e. 75 , each
FET' S N channel t ype s imil a r t o
C610 used as am p. sw it ch. chopper
very high input Z. $1.25 each

10 wa tt ze ners. 5·60 vo lts. state
vo lt ag es desi red . 75¢ each
I N429 6 volt double anode reg u lat or.
2 watts. 5 /$1.00
SV 176 7 volt reference d iode 5 / $ 1.00
Silicon bi lat e ral switch . Repl aces two
SCR's by firing in e it her d i rect ion
when breakdown voltage exceeded.
U sed in light dimmers. etc. 2 / $1.00
Silicon voltage references. Th ese are
a series of precis ion reg u lat ors de
si g ned to operate f rom 2 volts UP.
s imi la r to SV140. SV3207. etc. 50 tl
IN251 a h igh frequency silicon diode
u sed to 1000 mc. May be used as
discriminator o r detectors. PI V of 20
vo lt s. 10/$1.00
S284 similar to IN251 but w ith P IV
o f 30 volts. 10/ $1.00
Glass diodes. Color coded. Si 20 / S1.OO

Ge 30 / S1.00
M icrodiodes sim i la r to M o 27. etc.. up
t o 200 PIV at 30 p.a. Th ese are s w itch 
ing d iodes wit h a short reco very time
(.3 ssec) . 6 /$1.00

DIODES

4 /$1.00
3 / $ 1.00
3 /$1.00

40c each
6 /$1.00

$ 2 .00 each
$2.50 each

1.25 each
2/ $1 .00

TOP HAT &
EPOXIES

PRY 750MA
100 .07
200 .09
400 . 12
600 .20
800 .25

1000 .50
1200 .65
1400 .85
1600 1.00
1800 1.1 5
2000 1.35

5A Insul
B ase

Silic on Po wer
Rectif ie rs

PRY 3 A 20A
100 . 10 .40
200 .20 .60
400 .25 .80
600 .35 1.20
800 .45 1.50

1000 .65 - -

PRY
100 .20
200 .40
400 .60
600 1.00
800 1.25

3 c losed) 2
$ 4.00 eac h

with 6 and 12

PNP si licon epitaxial low leakage
tra ns istor in TO·18 package. Similar
to 2N2185 30 volts at 150 m w.

3 /$1.00
Simi la r to 2N329A general purpose
PNP ep itaxial t ransistor in TO-5 pack.
Low leakage 30 volt un it w ith a 400
mw dissipat ion rating and B 30· 80.
Com po with a $9 va lue. 4 /$1.00
Sim ila r to 2N3060, a 60 volt silicon
PNP in TO·4 6 pack h as a B o f 30
with 4 W diastpation. Used in DC
am p li f ie rs. high voltage work and
audio systems. 4 / $1.00
Simila r t o 2N 1640 bid irecti onal trans
i st or. a TO·5 si l icon un tt. in wh ich
t he emitte r and collector are inte r
changeable. 40t each
Simila r to 2N339· 2N 34 1. etc. H igh
voltage m edium power unit s . NPN
si licon. 7 /$1.00
Sim ilar to 2N728. A high frequency
NPN TO·1 8 unit extending to the UHF
range. 5 /$1.00
Similar to 2N 545. a 5 watt NPN TO·5
high voltage unit used fo r fast switch
ing. 5/$1.00
Sim i la r to 2N1648 NPN high voltage
20 watt silicon unit used in power
output stages and power tran si stor
d rivers. 2 / S1.OO
Simi lar to 2N2875 PNP silicon 20
watt power tran si sto r with cut off
f requency to 30 m c. 2 /$1 .00
Simila r t o 2N2885 NPN and TMT8035
PN P mlcect rans tstors. 75 m w power
at h igh frequenc ies. Both un its $1.00
Simila r t o 2 N247 PNP german ium .
Good f or rf work. 10/$1.00

TRANSISTORS

Completely enclosed tran sist orized ig n it ion h eat
s :nks. H eavy gauge anodized aluminum

6"x9" spea ke rs . 20 ohms, 1.5 02 magnet
4" speake r, 3 .2 ohm s. 1 02 m ag net
2.5" s pea ke rs. 10 ohms
24 vo lt, 60 cyc le, 6 po le (3 open ,

t hrow 15 am p contactors
Du al 1 m egohm potenti om et ers

volt o ff -on swit ches
455 KC IF transformers
262 KC IF tran sformers
Dual 20 MfD a t 350 volt electrolyti c con den sers
28-101 MMF ceramic trimmer condensers
GaAs Va ractors. si mila r to Ap·l , Ap·6. etc. 70

KMC a t 150 mw. $4.00 each

SOLID
STATE
SALES

SEND FOR FREE CATALOG
TERMS: FOB Cam b ridge, Ma ss.. Send ch eck o r money order, ln
cluded p ost age, ave rage wt, per p ack age 'h l b. Allow for COD.
M inimum order $2.00.

P.O. BOX 74, SOMERVILLE, MASS. 02143
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And what d ocs the above discussion have to
do w ith amateur radio? Xr-t too much. Rut it
d ')(' s rv-nccru amateur rad io publishing and
III I II " o f \"1"' 11 are interested in this business.. .
73 . Inc.. which publishes 73. and Cowan Pub
lish'nu Co.. which nuhlishes CQ. arc tax-pay
illg oruauizutinns. The Americ-an Radin Belay
Le-uuue. which publishes QST. is classified a
non -profit orvunizution and is therefore eligible
for tilt' specia l treatment mentioned above.
The AHHL is not doing anvthtnu megaI as tIl "
law" ami c-ourt decisions 1I0W stand and would
ohdf'lIS\ he in competent businessmen if thev
didn't take' udvauta oe of their favored treat
m<'nt. T1Ylll{!h the ARRL's annllal report is
qllite df'taiJed , it is alm ost impo'isiblc to mak<'
a satbfadory estimate fmm the report of W}I;:tt

all example, we mail about 300,000 pieces of
th ird class mail each year, so t he difrel"t·Ilt'l'
between the two rates is substantial. l lcre
again , the Post Office loses money carrying
mail for tax-free organizations. The total fig
111"(' is $300 million a year.

T o most people who know about this situu
tion , it seems unfair. Are the articles and ads
carr ied by the non-profit magazines so diller
cut from those ill tax-paying periodicals? \\ 'll )"
should OIH' group have to pay fin' times as
much to currv a ll ad to a reader as another?
The Post Office and Cong ress have discussed
the situa tion at length, but han' don e nothing
about it so far. There are vcrv influential pl·l)·
ple e n the boards of m ost of these Will -profit
organiza tiolls and the:', na turally do what tht',
can to prevent losin g the sub sidi es for their
groups.

The Postmaster Ce neral appointed a COIl1 

mittel' of distin gu ished citizeus to s t ll d ~· tlll!
problem of postal rates and. alllo llg other
th ings, tht·~ re-commended tha t the Post Othc

St'ek !egi.. lation to discon tinue a ll preferell 
tial rates wlnch 1I 0W ucouut for uc.n-lv 8300
million of tux-xuppnrted publ ic service costs.
If suhs idies are justifi ed. tlu-y should he paid
direcr lv Ire III T reasu rv funds rather than. .
indirectly via post al rates.

He-port of tilt' Advisory Panel Oil Posta
Hah's
~ Iay , HHi,:; , (;0\.1. Printing Otfic-c

As the Post Office uud Congress studv mai l
rutt-s . the matter will com e tip again. Perhaps
C() II \~rt·SS will clirninnte these special sllllsid ips
which cosI yo u and me $3CO million a year. If
unt, take com fort in one thought: we' ll 111 1

doubtr-dly he help ing som e nun-profit , 1I011

lohbying onsuuza tion do good-as well :IS pay
illg :I !-!:I)\'l'rtllnellt subs id y to the Chamlx-r of
COIllIIH'I"f'(' so that it can compete with ~k·

C raw-I Iill.

(Cmltinurcl from page 6)

Eveu if they do try to charge taxes 011 some
of the income, it will take a lot of figuring to
decide how ami Oil what. Most non-profit
groups cuu rearrange their hooks in perfectly
legitimate ways to show profits or losses 0;1
illdi'".idual activities they engage ill .

Of course, as I mentioned above freedom
from income taxes is only part of tile bounty
non-profit groups garner. They also pay very
low postage 011 their hulk mailings. Organize
tions judged tax-free by the IRS arc eligihle
lor spedal mail rates from the Post Office.
These low rates ca n amount to huge sayings
0 11 the mail invoked.

Most magazines in this coun trv are mailed
second class. For this mail, postage is paid In
weight. For taxpaying magazines, the Po;t
Office figm('s what percent of each issue is
adn'rtisillg and what percent is not. This 11011 

:Idn>rtisillg part is usually ca lled editorial mat
ter. The magazillPs are charged 2.8(: per pound
lor editorial matter and between 4.2 and 14,-l
per pound for :Hh"ertising dcpendinjz on th(.
zone to whieh the mauazines are mailed. The
an'ragt' for 73 is H~I per pound, uud since
each 73 weighs half a pound. average p ostage
Oil it is 4})('. That's hardlv an unreusounblo
ft-c ill sp ite of the poor service we rece-ive.
Apparently the PO isn't losing 111'1Il('\' 011

)"('glllar magazinp delivery, though. .
Against the H~ per pound (a fair upproxi

m.u iou) paid hy tux-paying magazines, tux 
e-xempt Illagazinl's pay 1.8c per pound. Period.
1\0 cxlru charges for advertising, no zonal
hreukdown-curd one-flffh the cost. T his uud
other postal subsidies to non-profit organiza
tions cost regular businesses und other postal
pat rous about 8300.000,00 per year.

It's inlt·I"t'stillg to compare our hill for mail .
illU; 7.3 with what it would be if we received
the guvcrunu-ut suhsidy given non-profit or
gaui zu tfo u.. , \\'e pay about Sl.S,OOO a year to
mail 73. If we received the low rate for non
profit groups, the cost would he onlv $3000.
\\'e'rt~ not so big that the 812.000 difference
is unimportant to us-or you, since. of course.
that umouut could he spent on more and bet
n-r articl(·s. higher pay for authors, a larger
sta ll so that we could answer more questions
from readers , and so forth . Yet we know that
w("n> pa,"illg a verv reasonable amount for
deliverv (-If 73. -

The other tvpe of bulk mail used by maga
Zi llf>S i .. third class. It's used for promotions,
renewal not ices and so forth. Tax-paying
businesses such as 73 are charged about :) .8e
per item mailed this way. Tax-exempt maga
7:illes pay only 1.3~ apiece. Again taking 73 as

• • •
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SOME ARTICLES TO COME IN 73

PAIZIVDZ_32 MHz TV Converter
W70E-Novice Seri es
K30JK-Phase-Locked Microwave Oscillator
K6JFP-Solid-State RTTY Indicator
WB6CHQ-SoJid -State Product Detecto r
K6YKH-SSB Proof of Performance
W68LZ-AII-Band sse Re ceive r
WI DCG- CW AUdio Filter
K8DOC-40 Mete r Vertical
W3ZP-Ae ro Mobile
Elkhorn e- Ed ison : The Fabulous Drone
WA6NIL- Cha rging Dry Batteri es
WlDCG-Buried Antennas
K6GKX- The TS-34 Scope
W6JTT- APA-38 Panadaptor
VEl TG-Beginn er' s 10 Meter Beam
W3WPV-160 Meter Flattop
VElTG-The Real ly Rugged Rotator
VE1ADH- Assault on FP8
W6DDB-N ovice Data
WB2PTU- 81 3 Linear

WA2APT-Miniquad
WlDCG-Minibridge
KICLL-150 Watts on Two
WIJJL-UHF Dippers
WB2GYS-Video Came ra Tubes
W6BLZ-The Ancient Marriner
W6MUR-The QRZ Machine
K6ZGQ-A Little About Noi se
W7CSD-6KG6 Linear
K8ERV-EquaJizing AFSK Tones
VK9TG-Ha mming, VK9-Style
W2DXH-Voltage Calibrator
W5SJN-FET Six Meter Converter
W6AYZ-RTTY Encoder and Decoder
W6GXN-FET S- Meter
W60SA-lmproved UHF Multipliers
K6ZCE-1D Generator
W7CSD-Vacation Antennas
K~OLG-Silicon Diode Tester
VElTG-Broad-Band 80·Meter Vertica l
Cameron- 7 Element 20-Mete r Beam

PanI

1
second

All of the ab ove is rather technical uud p er
haps eve n pedantic in a ham magazine ,
Nevertheless, J sus pect that those who say
they prefer cycles per second to h ertz b ecause
it's more basic aren 't anxious to adopt any of
the mort:' basic equivalents to other common
units.

cfHllom h~second:!

kilogram-meter"

kilogram ~meter:!

COl I10mh:!

kilo.l!:ran Hneter:!
sec-ond ::

kilogram~llleter:!
COl IIoml »second-

kilogram~meter:!

COI l10mb--secoud

length ( meter), mass ( kilogram), t ime (sec
ond), and an electrical unit. Almost any elec
trical unit can he used, but for our purposes,
the cou lomb seems most convenie nt. The
coulomb is a quantit y of el ect ricity, G.28 x 101S

e lect rons. If we w rite om common units in
terms of the basic units. we find that an
am pere is a cou lomb per second {coulom h/
second) and the other units are :

kilogram~meter-meter

second -sccond -sec'mH 1
w att

hCll ry

farad

volt =

ohm -

Other rdt'rPllc('; "l'l1hlishin~'~ tax Iroeloadc-rs." hy Jim nl
Ga lligan in PrintN's Ink. :\t1gltst 12 , H)fi(i.

fraction of the ARR L's annual expenses is de
voted to "non-prof it" activities (for w hich they
are considerin g chargi ng non-m emhers ) an d
what part is devoted to pub lishing. It is ob
vious that the lion 's share goes to publishing ,
and a n unb iased observer (obvious ly not me )
might think tha t their p ublish ing activit ies look
surp risingly like the act ivities of Cowa n Pub
lishing , Editors and Engineers. Jloward Sums
Co.. Hudio Publislung-cand 73.

A number of people who have objected to
the term hertz seem to feel tha t cycles per
second is more "basic" o r "natural" than hertz.
That's probably right, but there's more to the
..tory than that. In the first place, d id you ever
notice that there's something basically different
between cyc les per second and most of the
measurements w e use such as volt or foot or
quart? \Vcll , there is. Cycles per second (or
hertz ) is not a measurement at all; it's a count
of occurrences ill a certain tim e period. Math
ematicallv the name cycles is superfl uous,- , -
We'd be more correct in sayin g 1000 per sec~

and than 1000 cycles-h ut arc b etter off to
just say 1000 cycles per second or 1000 hertz,
Musicians often say vibrations per second in
stead of cycles per second: the terms mean the
same thing.

But also don 't for get that a ll electrical units
can be stated in term s of four b asic quantit ies:

Fundamental abbreviat ions
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Rotten 73

Letters

Svd Tymeson 'V3FL
Takoma Park, ~fd.

Dcar 7:1:
Aftl'r reading \ \'A5FRL's letter in the October issue.

page 93, "A~I on T wenty? Bah ." I think something should
he said in defense of A~I . \V A5FR L says "those who
choose to work A~I as a m atte r of personal pre ference can
do so on other bands." \ \'e ll , apparently he hasn't been
listening to those other bands. The SSB Inte rfe rence is just
as h ad tin 40 and 80 as it is on 20. The gentlemen 's agree
mo nt work ed out fine until the newer SSB opera tors broke
it! The FCC says hoth AM and SSB can operate from
14 .20 MHz to 14.35 MHz. WA5FRL apparently wants all
AM on 20 meters outla wed to sa tisfy his own selfish needs
and wants. The amateu r b ands are for everyone-not just
for une person or one small grou p of people. I will con
tin ue to operate on 20 meters A~I fro m 14.2 to 14.25 MHz
as per the genlemen's agreement.

Ronald Zurawski \VA8FVn
~Ienominee. 1\fichiRan

D eae ; :1 :
I read with censtderable interest ti le articlt' on a " Two

~Id(' r Repe ate r" in the Septem ber 19 66 issue of 73 Maga,
zuu-. I 110tl'11 , how ever, several technical points that bear
cousideraticn when u tilizing this system in the am ateur
hands. I am not familiar wi th the regulations or technical
restrictions imposed hy the Air Force MAHS program, so
I will resenct my com ments to application of this syste m
w ithin the lim its of th e amateur bands w here it falls within
FCC jurisdiction.

First and forem ost. the m ethod of keying the transmitte r
is not a fai l-safe system. In the event of failu re of the
keying tu be \'314, the d iscriminator \'30 9 . the noise a mplj
Her \'310, or the noise rectifier V311, the keying relay w iD
drop out. permanently ke)·ing the transmitter on.

Second, DO mention is made of a t imer in the transmitte r
Ke);na: circuit to limit the on-the-air time. In the event of
a Keying relay circuit failure or a continuous carrier of
an)' form on the input frequency, the repeater w ould be on
tilt' a ir conttnuously, thus rend ering the frequency useless.

T hird, no mention is made of con trolling the repeater
fro m some other p oint so that it can be deactivated ill case
of a fai lure as m entioned p reviously, or in case of misuse .
In such event , someone would have to make a trip lip the
tower to turn the thing off! This comment is made on the
ass umption thai the repeater is unattended.

III add ition to these comments, I mi ght mention that the
mnjnrity of FM operation arou nd the n ation is vertically
polarized, and this is recommended if operation on 146 .940
~lIb; or 52.525 ~IIIz, e tc., is contemplated. Also, you
migh t obtain an improvement in audio quality by taking
the audio from the rece-iver directly from the output of the
discriminator, a t the disc-riminator test jack, tbm a cathode
follower.

\ Vhen used in the amateur bands. some fonn of logging
the repeater transmitte r must be p ro vided, be it a tape re
corder, pen and ink strip ch art ti me recorder, or what h ave
ynu. Also, automatic idcntiflcaticn is convenient so as to
alleviate the n ecessity of stat ions operati ng thru the re
prater from id t'nti fyi ng th e repeater as well as their own
stat ions.

The transmit frequency suck-ou t crystal is an interestin g
fen ture , that we will keep in mind for ou r repeater.

I migh t make a few suggestions to al1eviate some of the
p roblems pointed 0\11.

First, I recommend a keying circu it sim ilar to that u sed
in General Electric's Progress Line Moh ile T elephone Sys
tem "busy-circuit' which uses a s ingle 12 AT7. It sam ples
both noise output from the dlscrtmlnato- and limiter grid
voltage, In order for it to key. two conditions must reduce,
or "fluid," and the limiter grid vol tage must increase. hoth
conditions occurring only with the p resence of a carrier a t
the input of the recefver. In the event of failure of a ny
tube in the receiver, the relay will not key, thus p rovidin
a fail-saft' k('ying system.

Second , a three- or ten-minute timer is recommended in
til l;' transm itter keying lin e to prevent the transmitter from
lockin,g 0 11 the air r-ontinuously in the (-' w'nt a cont inuous
en rrie-r is receive-d .

T he t im er and cathode follower options are available on
C;. E. remote control p anels, which can be obtained Irom
SOlU('t'S similar tn the r{'C(' ivin g and transm itt ing gear.

AM on Twenty?

Two Meter Repeater

Keyer

ChartsPropagation

Micro-Ultimatic

New

Dear Paul
The Micro-Ultfmatio K eyer article was one of the m ost

timely arttch-s in quite a while. F inding no fau lt with its
opera tion, I have to nit-pick, and b ring up the fact tha t
the symbol show n for the 9 14 gate is in error, as is th e
te rmino lo gy used for it.

The gate is, in fact, a NOR gate as mentioned in a foot
note, but is n ot a X AX D gate without qualificat ion. It is
a negative NASD gate. The difference is s ignificant as the
truth tab le tor the S AS D is exactly opposite from the one
shown in the article!

The symbol tor a X OR gate has a concave back, rather
than a Rat had(. The circle i~ still on the output side. The
symbol for Ihe negative XAS"D is sometimes used to te r
changeahl y in the industry sfnce it h as the same truth table .
This sym bol has a fl at back like the NAND gate. hut has
a circle on each of the inputs and none on the ou tp ut.
Inoidentnlly, the circles represent inverters. These arc the
~HL-SPEC symbols, and are used hy a ma jority of the
rnanufa r-turers, including F airchild.

Eo Iorgensen KI DCK
Electronic Ass"d,ltt'"s 111(·.
Dedham, ~la ss .

Dear 73:
I do 1I0t like the propagation charts. The old one I

could Xerox, delete the East and W est Coast sections and
ha n ' a convenient refereTIre a t hand, one on the operating
table and one in my desk a t work. The new not' does not
give an)" more info than the DId one, but taKE'S two pages
imtead of half a page. And it's in red. w h ich doesn't Xerox.
Also, it is now necessa ry 10 look from the chart to the leg
..11<1. One vo te for the old chart.

Harlan Bercovir-i KpnnT
St. Louis, ~Ii s soll r i

Dear 73 :
Back in '62 when I first sta rted huying 73 on the news

s tand I use-d to count the rlnys till the n ew issue w ould
a rrive, then rush home clutching the p rec ious copy in my
ha nd in an ticipation of the swell construction and technical
articles that were betw een the covers. Now Ihat you've
wres ted a suhscription from me, what's h appened ? I don't
see quite as many construction articles on down-to-earth
stuff.

Just comparing the last issue, the article, "A Pox on Your
Ju nk Box," belongs in the junk box-way down on the
bottom"

And nothing against Gus, but 15 issues alreadyP And the
end is sti ll not in sight! I h ave enough experiences of my
own , let a lone reading about someone else's.

And the coa xial accessory hand book- fine for one issue
but h·t·s not drag it out. Swell information , hut any h am
who doesn 't a lready know a third of it shouldn't be classed
a ham in my opinion . A good hook on the subject would
supply the other two-third s, which, b y the way, I would
purchase if I h ad a need of it nt the p resent tim e.

So I'm taking a wart-and-see a tti tude for another year
and renewing 73 . Let's stop clutteri ng up a nd re turn to
the swell m a gazine you used to pul out.

Frands Bena K3KKG
\\·ashin~lon . Pa.

Dear 73 :
Anyone would be out of his mind if he didn't renew

his subscription to 73.

Dear 73 :
The nvw enlarged propagation chart is a tremendous

improvement over the till )' old one. The article by Joh n
Nelson of the future of the ten-m eter band in Ihe October
issue is excellent, too. H owever, my 73 keeps arriving so
late that part of the chart is u nusable. I hope that yo u'll
trv to g t-! the magazines out earlier.

M. L . Peterson \V2F:\IX
waterville , x .v.
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Address

the ....ames research company
11 schermerhorn 51", brooklyn n.y.11201

Featuring. selectab~e ugper or lower SSB· Selectable svc
Coverage . 3.8·4.0, 7. -7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4
Mc'
Front panel key jock· New front panel and plasti c dia l
'ncluded·

COMPLETE KIT PRICE ONLY

Send for free broch ure !

BROADBAND FERRITE BALUN

New three band modification
delivers Ihe performance of Jour

Iransceiver on five 200 kc band segments.

-------------------------------

ORe KIT
215-28 Spenter Ave. Queens Village, N.Y. 11427

L _

--------------------------------

I

i oscillatorfmonitor e"' '"
eo sensitive brood bond RF dete~tor • .~.;
gives oudible tone signal In Ihe ~"', -::..~:
preaenee of ony RF f ield fr om 10mw 111 --+·...._.
101 kw ond 100kc 10 1000mc III
eo CWmonilor wilh positive " RF"
switch uses only S"pickup anlenna
ond NO connection to rig or key
eo (ode practice o $cillotor with
odjustable tone & buill In speoker
• high gain 4 tronsistor cir(uit
powered by long life AA pencell
• 16gauge aluminum ~objnel in
white & black epoxy finish , 3111 "
by 2 :v, "by 11/4 '~ w eight 8 oUnces
.100" US mode and guoronleed

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

•"'" "
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rear 73 :
A word of thanks for your good magazine and a few

om ments on you r September issue. The two meter re
'eater article was q uite good overal l, but the GE Progress
.ine 4 E R25D receiver mentioned is defini tely not cheap on
he West Coast if it can be bought at a ll. It runs $5 0 to
,12 5 when available. It is very easy to n arrow band at

cost of only a few dollars. so is still popular for com-
nercial use. Other GE and Motorola models, available at
ower cost, w ill perfonn better. Also, in Fig. 3, the 100-k g
-olume pot should b e 250 k g and the squelch pot 15 kg.
"he repeater as shown will work but a much better job
outd be done with the tim e and money invested.

James L ev K6DGX
Huntington Park, C al.

Gary Hendrickson \\' 3DTN
Seoretury-T re asurcr
Maryland FM Association, Inc.

N-TVPE ,,fO-TYPE
FIELD-EFfECT

Third, some method of controllini' the repeater must be
rrovided in case of misuse or malfunction. Used 450 MHz
'M equipment is easily available and h as been used q uite
ffectively for remote control purposes.

T hese comments are offered in th e hopes that you might
void some of the problems we have encountered in the
onstruction and operation of a repeater system in the
'renter Baltimore a rea. During the past five years we h ave
leve lop ed a system inclu ding six to SU, sill:; to two, two to
ix, and two to tw o repeaters, all using 450 MHz for re
note con trol of several sites, as well as for point- to-point
inks. W e use Secode tone coding equipment for primary
nd secondary con trol. Future plans call for interconnec
ion w ith the greater W ashington, D.C . area, and the York
nd Carlisle, Pa. areas, so as to obtain continuous coverage
ver the entire area.

Correction
' h e symbols for the N-channel and P-channel field effect
rausistors in the chart on page 75 in th e September 73 are
h ewn reversed . Here are the correct symbols :

• 2·30 Me f) $'

• 2 KW P .E.P.
• Completely Weatherproof r_~:]
• 1 =1 or 4:1 Ratio (.peclfy) .. .....•.....
• Mounting for Beam or

Dipole

N!arly aert eet characteristics art obtai ned by the use of low
loss Ierrite mahrials and sp!cial windi n; hchniquu. The
transformer is completely !ncapsulat!d in plastic to assllr!
Ireedem from moistllr! or shock damau!. Mod!1 601 is de
signed for a 1:1 ratio (50 ohms unbatanced to 50 ohms bat
annd) and the Mod!1 60lA is avallahle for applications re
qllirinll a 4:1 ratio (50-200 ohms or 75 -300 ohms ). Each
unit is sllppli!d with. UG58A jU (type N) Iittln; to provid!
slIperior weather resntanee.

$19." Pl., ' ..... wltll ••Un, DC211/U u. ,1 .00.
Wrrt. 'II' .ata .bNt .... ,... 1...1 •••1«

TRANSLAB INC.
4184 Fodoro' Blvd. SI. D'eeo. CIIII. 92182
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Ami-Tron Toroid Cores
In addition to their famous toroid core kits,

Ami-Tron is 1I0W carrying a complete line of
toroidal cores ill stock that fill almost any
need. These cores are ava ilable in several
sizes from 0.370" 0 .0. to 2.00" 0.0. with
prices that range from 45¢ to $3.00. There
are three types of ferrite available which cover
the frequen cy range of 500 kHz to 30 MHz,
10 to 90 Mllz and 30 to 200 MHz. Although
Ami-Tron does not supply winding data for
each of these cores, it is assumed that the
user can proceed empirically in the toroid de
sign; their data sheet on these cores provides
some helpful hints along these lines. For more
information, write to Ami-Tron Associates,
12033 Otsego Street, North Hollywood, Cali
fornia 91607.

James Research Oscillator/Monitor
This new unit from James Research is a

sensitive broadband rf detector which pro
duces an audible tone signal when activated
by an rf field . The detector is quite sensitive,
and will respond to as little as 10 milliwatts
of power from 100 kHz to 1000 MHz. It is
useful for tuning up transmitters, checking
oscillators and stray rf fields or as a CW moni
tor. In this case it will emit a clear sidetone
whenever the transmitter is keyed. For use as
a code practice oscillator, a key may be con
nected directly to the device; in some cases
the leads going to the key may be used to de
tect rf from the transmitter. Other features of
this unit are built in tone control and speaker,
small size, low battery drain and 90 day
guarantee. $12.95 from James Research Com
pany, II Schermerhorn Street, Brooklyn
Heights, New York 11201.

•
I

I
!...-. J

PRODUCTS

,--
•

I,

NEW

fULL OF TOP QUALITY IT£MS - Transmilteu.
Rece ivers, Powe, Sup plies , Inve rte rs, Micropho nes.

Filters, MeIers. Coble , Keyen. Pho nes, Anlenroos.
Chokes, Dynamo to rs, Blowers, Switches, resl Equip.

ment, Headsets, Amplifi ers, lndleetees, Hl;md,els.
Converten. Co ntrol Bo", . , . e tc., etc. SEND 2Sf (sto mps

or coin) for CATALOG a nd receive 50\1 CREDIT on
your grder. Addre" Dept. 73

PRICE BREAKTHROUGH ON BEAMS
FU LL SIZE; new complete with boom and hardware; SWR
1:1 ; bandies 6 KW; adjustable enure band: %" and IN
alum. alloy tublni ; single coaxial teedbne :
4 EI 20 $32.- 2 EI 15 $12.
3 EI20 22.- 6 EI10 28.-
2 EI20 16. 4 EI I0 18.
5 EI 15 28•• 10 EI6 32••
4 EI15 ••••.• •• •••• 25.- 4 EI6 ••• • • ••••••• 15.
3 El lS 16. - Has 20' stnl boom
ALL BAN D VERTICAL V80 (6 thru 80) $16.95
ALL BAND VERTICAL V160 (6 thru 160) • •• ••• • • 18.95
QUADS: PROVEN SENSATIONAL! All metal (except .pacinl:
insulator doweJs) ; rull sree : two elemm t ; absolutely complete
with steel boom; all hardware; wIre and ftUlng:s ; terrl1l.c pJn
and directirtty; one man Instillation; DO bamboo or ftbrl'J1u,t :
all quads use single 52 ohm eoa:rlal rffifilne : 10-15 -20 Quad.
$35; 1l1-2Q Quad. $32; 10-11.1 Quad. $30: 20 Meter Quad,
$215 ; 15 Meter Quad. $241. KelllU wltb order. sh1p~ ebatcts
eoll«t.
GOTHAM, 1805 Purdy A"., Dept. 73, Miami Beath, n.. 33139

WE BUY • • •

TUB E S FOR CASH
UNITY ELECTRONICS
107 TRUMBULL ST., ELI ZABETH, N.J. 201 - FL 1-4200

Wo rl d 's " BEST BUYS"
in GOV'T. S URPLUS

Ele ctron ic Eq uip me nt

432 MC CONVERTER
Convert from 432 Me to 7-30MC Removed from
m issi le guidance sys tems size 2"x3"x3Y2" complete
with schema tic & inst ruct ions, less crys taL Unused
$9.95 each. We poy postage on prepa id o rders,
C.O.D.'s rem it $2.00 with o rde r. Send SASE for list.

ALPHA-TRONICS
Dept. A, P.O. Box 31127. Aurora, Colo.

'" 73 MAGAZINE



$149.50
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lafayette HA·700 Amateur

Communication Receiver

Lafayette's new HA-700 communications
ecetver features 6 tube superhetrodyne cir
uitry with two mechanical filters in the if
) f superior signal selectivity. The sensitive rf
tage incorporates a front panel controlled
ntenna trimmer and sensitivity of hl.V for
dB signal to noise ratio. Frequency stability

: maintained by continuous filament voltage
n the critical oscillator and mixer stages.
rther important features of this new receiver
re built-in BFO, variable BFO tone for im
roved CW reception, slide rule dial, flywheel
perated tuning dials for smooth, fast tuning,
nd silicon diode automatic noise limiter and
lVe circuitry for efficient noise sup pression .
'requency coverage: 150-400 kH z, 550-1600
Hz, 1.6-4.0 MHz, 4.8-14.5 :\lIIz, and 10.5
o :\IHz. Selectivity: 10 kHz at 5.5 an down.
89.95 from Lafayette Radio Electronic Cor
oration, II I Jericho T urnpike, Svosset , L.l. ,
I.Y. 11791.

Aquadyne Radioteletype Terminal Unit
Aquadyne, Inc has just introduced a new

ransistor terminal unit for the reception of
ndioteletype signals. Designed specifica lly for
he radio amateur, this new converter is
oused in an attractive small case and features
peration from either the high impedance
eadphone output or low impedance speaker
utput of the receiver. A three section audio
Iter provides good discrimination against
oise and in terfering signals.

Eight t ransistors and six diodes are used in
he circuit which includes two meters for ac
urate tuning of the received signal. A solid
tate regulated power supply assures stab le
perations from the AC power line. Provision
; made for receiving three different radio
eletype signal shifts: 850 hertz, 425 hertz
nd 175 hertz; this permits reception of many
-ommercial stations as well as amateurs.
lince this converter operates the print magnet
lirectly, there is no necessity for a polar relay.
"or more information, write to Aquadyne,
nc., Box 175, East Falmouth, Mass. 02536.
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HERE IT IS! .

'[j'GO~ ~~CSO'D'O~ );{'[j' cOill
'[j''V!] CSill[iVi] ~ffiill [@'[j'

2'6 ~EMICONOUCTOR CIRCUIT (1 1 _ If...' ••••• • m... ~;od.. -' 1 . ....1
6 ~TAGE HIGH GAI N. lO'l' fi01SE VIDEO AMPLIF IE R. ~Elf.coNTA.INED ELEC
TRON IC REGU LATED PO_ER SUPPLY _ 1 PIECE PR INTED CIRCUI T 8OARO
CDN~tRUCtlON _ RF I<k. ].$) ... VIDfO outPUT

l(IT CDNTA IN~ : ""0<1 .,0<1 . Iv.i_ ..k '.poi. ,.d ci i,Lootd. 1 1 _ft'.
foc", ..d doll.ct'" co,lo. ,_ '_of "•••i i.l poe i, t 11
,.il t. ' ''''e~... POlO. h •••• Y;d'''' '.bo ..dol. coo. "'lp.' clo<. di.d .
fwd ,o. ~ " . PLUS OU R LA RGE. EASY·TO·FDLLOW CON STRUCTIO N PLANS.

If, oddi, '" 'h'l ,......... f-I' .-1....1,.. 01 l~bo ""","I \!WARTER.... MAJOR~"n
KITS " i:\f _.. ~I8.99 ... oIol.. lo<!'nlo llO""_~",_' bIoc ~,j;"''ll& ~~-

..... 0'1100 .... ,n+c-co'COI "",W I '0I0I ~· UN I YU)'V AA ftI _
=lIEVA EPRICES ......... . _ •.!:llow<..' . ily • • A\~ RE!.l k" .

Po.. OH,co ... . :m.5 ATV RESEARCH 50. 50.... City. Now. 6&n6

JUST $9~~,,~p~~~~r~~E
US~ CW monitor ••• use as code practice osci llator. This new
complete unit from hth Electron ics Is powered by a standard
s-vcrt batlery, contains a bullt·1n speaker, on-off switch with
Indi vidua l volume and tone cont rols for a loud, clear tone without
clicks or chi rps.
NO EaUIPMENT MODIFICATION-Simply connect spade lu£s to
terminals of CW key. Plug In Jack, turn on and adjust volume and
tone controls •• • operates autemattcauy • • • no accessory relay
.• • no pickup antenna • •• no battery drain until key Is depressed.

Precisi on Enllneered. 100% Warranted.
Designed Jnd DeYeloped In U.S.A. (f or.lln mfg.)

ORDER TOOAYI Allow 2 weeks for d.IlYe/'J.

r -;L;;R;;'C-;;OU~P:'D."':OW3:U:RW;A~C;L~ ...,
IGentlemen: Ship to : Dept. 2 I
IPlease ship me ICW mon itor and code NAM.' _

Ipractice oscillator(s) @ I
$9.95. Enclosed Is ADORESS _

I 0 cash 0 check
I 0 money order for CITY I
L..! ~:... =J
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ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

ARNOLD'S ENGRAVING

!1

BLACK WITH WHITE LETTERS, 114 x 314"

AMATEUR CALL PINS $1.25

ARNOLD LINZNER
2041 LINDEN ST. RIDGEWOOD, N.Y. 11227

Conveners and Preamps for 50 thru 432 Me.
Write for literature.

Send foe a sample copy of the VHFer, the
only magazine for VHF and U HF hams.
Parks Electronics. 419 S.W. First. Beaverton, Oreron

, I

:•••••••••••••••••••••••••••••••
: COMPLETE YOUR GEAR :•
: TWENTY-FOUR CLOCKS IN ONE :•: NEW :
: AND :
: MODERN :
: AS THE :

: SATELLITE :
• •
: SIl·95 :
• •• Model D· 300 •

• •
: TIME ANYWHERE :• •• AT A GLANCEI •
: T HROW YOUR CONVERSIO N CHART AWAY :

• When the clock is accurately set to the •
• correct time in a local time zone, the •
: correct time is automatically shown in :
• each of the other 23 zones. •

: Farmerie World Time-Zone (lack :• •• CASE: wall or desk •
• 22 ga. steel 8" )( 8'" x 23,A'" •
• M OTOR: G-E 110-volt, 60 cycle •
• Othe r models a vailable •

: THE FARMERIE CORPORATION :
• n. Spencer Lane • Glenshaw, Penna. 15116 :
••••••••••••••••••••••••••••••••
116

Aquadyne RTTY Converter Kit

The new Aquadyne KTY·l receiving con
verter kit utilizes five silicon transistors and
four diodes in a circuit that provides the sig
nal for driving the selector magnet of a tele
printer. The audio fil ter section uses 88 mH
toroids and mylar capacitors for separating
the mark and space signals. This converter is
designed for the 850 hertz shift normally used
in amateur RTTY operation. but sufficient
bandpass is allowed for those signals encoun
tered in the ham bands that don't have pre
cisely 850 hertz shifts.

Although the audio filter circuit is pre
tuned, the other parts of the converter are as
sembled by the purchaser on a printed circuit
board. \Vhen operated from the audio output
of a communications receiver, this unit pro
vides a simple converter for those interested
in receiving RTTY signals with only a -modest
outlay of time or money. $24.95 from Aqua·
dyne, Inc., Box 175, East Fa lmouth, 'Mass.
02536.

Motorola Semiconductors

Motorola has just announced several new
semiconductors which should be of interest to
amateurs. First of all, they have three new
field effect transistors in plastic cases which
will retail for 50¢ in large quantities. These
FETs are designed for general purpose audio
and switching applications. The low price of
the MPFl03, 104 and 105 should popularize
the use of field effect transistors in input
stages to audio amplifiers, low frequency,
crystal oscillators, VFO's and other applica
tions where the high impedance of the FE'Ii
offers considerable advantage.

The other new device from Motorola is the
2N3950, a transistor that provides a guaran
teed 50 watts at 50 MHz with a minimum
power gain of 8 dB. Although 2N3950 is
characterized for Class C operation, it can
also be operated Class A or B to meet high
power ssb requirements through 76 MHz. The
data sheet on this new transistor includes
data measurements that describe large-signal
Class C behavior of the device. These mea.
surements are made at full operating power

7) MAGAZINE



CONVERTER SALE
6 METER SOLID STATE

RF CONVERTERS

" Towers above all"

--_ P. O . Box 11S,
Hanford, Ca liforn ia 93230

RISTAO TOWER CO.

New Design Crank-Up Tower
Installs Without Guy Wires !
Greater strength provided by new
lacing design elim inates need fo r
guy wires and large concrete foot 
ing when to wer is b ra cke te d to yo ur
b uil d ing . A new style ge a red winch
wi th a utomatic lockin g d isc - brok e
offers posi t ive safe ty a nd con trol
when ra ising o r lowe ring the lower.
Towe r qu ickly o nd e asily lo we rs to
safer levels for high wind condi ·
t ions . The CZ Series To we r features
Trisfoos exclusive " a d d-a -se ctio n"
design . Another famous Trista o pre
mium qual ity lowe r.

--___ Write fo r Free catalog
- ::::--- TODAY or se e yo ur

- distributor.

,
i

New
CZ

Serie s
Tower

~
Bracket
adapts

to other
loca tion

Eicocraft Solid-State Electronic Kits
Eico has just come out with a line of pro

'essional solid-state ki ts at popular p rices.
"'ith these kits it is economically feasible for
:he newcomer to the electronics field and the
aeginner in electronics to work with p rofes
donal components at modest cost. These new
d ts are designed, manufactured and b acked
.rp b y 20 years of kit experience in ham gear,
:est equipment, stereo and hi-A; only the com
plexity has been reduced to make kitbuilding
easie r, faster and less expensive. Each E ico
craft Trukit consists of solid-sta te circuitry,
pre-drilled cop per printed circuit boards,
Inest quality compounds and comprehensive
step-by-step instructions. Among the kits p re
rently available are the code practice oscilla
-or, power supp ly, audio power amplifier, and
.ntercom; prices va ry from $2.50 to $9.95 per
<it . For more information wri te to E ICO
Electronic Instrument Company, 131-0 1 39th

venue. Flushing, New York 11352.

md are more accurate than small signal pa
suneters when designing high power stages.
ln fact, these characterist ics now m ake it pos
sible to design large signal rf output stages
vlthout resorting to the older cut and try
nethods.

Both the 2N3950 high power rf transistor
md ~ IPF-series field effect transistors are
rvailable a t Motorola distributors. For more
nformation write to Technical Information
Center, Motorola Semiconductor Prod ucts Inc"
30x 955, Phoenix, Arizona 85001.

WA6FKYN RTTY Fillers
James R. Humphrey WA6FKN has just

come out with some compact RTTY filters
that look ideal. Each of these fil ters consists of
an uncased 88 m Il toroid coil tuned to the
exact audio frequency with a high grade my
lar capacitor. The use of a mylar capacitor
insures frequency stability and long life . These
components are mounted on a small 1"" b y 2"
printed circuit board, Provisions are made on
the board for th e addition of a low impedance
winding and/or a loading resistor. In add i
tion, the toroid center tap is brought out to a
separate pin. Each of these filters carries a
money back guarantee and is available for
$4 .25 each; specify exact frequency with
order. \VA6F KN also has uncased center
tapped 88 mil coils available, 5 coils for $2.50.
Write to James R. Humphrey WA6FKN, P.O.
Box 34, Dixon, Californ ia 95620.

~ db ~F•.2 IJ.' for G db signal to noise ratio, mil. spce.
{'poxy glass printed et reutt board. variable forward gain c nn
trol. built-In power sUl1llly lll'ailable for all models. 21"03823
FET front ('lid uvuilable for 1.5 db l"\ ~' and reduced eros e

mouutancn f lTt'ets,

THESE CONV ERTERS CAN REA l l Y PU LL I N TH E OX!
Model Input MHz Out put MHz Prit t
886 10 50-5 4 14-18 $21.95
8S6l0F Same as ebore but FET r1 amp. 39.95

886 11 50-:;.1 t -n 21.95

RS6lOlo' same as abere hut FET rf amll. 39. 95

88510 50-54 ) lIIz r1 pre·arnplitl.er 9.95

:';85 11 50-54 ) 1I{z FET rf pre-ampllflrr 29.95

SStiOOX Special U' (.6-30 MHz) 24.95

SS600XF FET special 110' (.6-3 0 ~1l{Z ) 42 ,95

For built-In power supply, add lS .OO

f or prompt !lhlplllffit of !Ilodl: DloM-U Include oostal lIloney
orM or euhlf'l"l ebec'k. Rpecial model, shi[ltlf'd within Jls:
Wl't'n. Ppramal ebedos muil. tied eereee shIpment. I nelude 20%
detiosit for r op.

SOUTHWEST SEMICONDUCTOR SPECIALISTS
P.O. BOX 12312, SAN ANTONIO, TEXAS 78212
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Complete
Semiconductor

Specs

Motorola has just published a hardbound,
1500-page reference handbook that lists all
E IA registered semiconductors. It tabulates
10,500 I N-, 2N-, and 3N-devices made by all
manufacturers with their major specifications,
and gives equivalents for many of the ones not
made by Motorola. In addition , the book in
cludes complete data sheets on over 2800
Motorola semicond uctors and a number of
app lication notes and other general informa
tion. All semiconductor users should have this
valuable book. It costs only $3_95 from any
Motorola distributor or bv mail from T IC

• •
Motorola Semiconductor Products, Box 955,
Phoenix Arizona 8500 L

NEW SOOKS
Amperex Electron Tube Catalog

Amperex Electronic Corpora tion has just
announced the latest edition of their Con
densed Electron Tube Catalog. T his new ca.
talog contains a description and ba sic specifl.
cations of the full line of Amperex tuhes and
serves as a quick reference guide for new
equipment designers and replacement tube
buyers. This catalog covers power tubes, sub
miniature tubes, entertainment and audic
tubes, premium qua lity tubes, UH F special
purpose tubes and many other special purpose
vacuum tubes. A special insert in the catalog
covers the basic specifications on Ampere);
microwave tubes and components; Included
on this insert are magnetrons, klyst rons, d isc
seal triodes and traveling wave tubes. Free
copies are available by writing on your com
pany letterhead to Amperex Electronic Cor
poration, Advertising Department, Hicksville,
Long Isalnd, New York 11802_

This heavy 8dO OX Recorder for
the will is reall)' clever. Simpl)'
turn spinners to show exact num.
ber of countries QSOed and
QSLed . Also an Ideal ham l ift .
$2.50 ppd .

VIKIN G PRODUCTS, Drpt. 8·4
19& S. Mila St.

Orange. Mu s. 0))&4

DX CHASERS

RTTY GEAR FOR SALE
Mod. 1 19 a nd 28 parts and ....... i( • . Pri( .
list iSlUR monthly . For informa tion writ. :

MAZER ENTERPRISES
11140 loy Circl.
Founta in Yall. y, Cal.
r .l.ph_ . 213-653-1930

NAME YOUR PRICE!
COLUMBIA wants - needs - and MUST
BUY equ ipmen t - NOW! If you r gear is
in rea sonab le conditi on - nome the pr ice
you wont for it - and it's a deal! Te ll
us the best price you were o ffered - and
we 'll TOP IT! We ur gently need : g round
and air commun icat ion equip., teletype,
GRC. PRe , ARC , ARN, and Test Equ ip.
If you wr ite us th is week - we 'll even
pay freight ! Nobody out-deals Co lumb ia!

SPECIAL OF THE MONTH!
COMMAND RECEIVER!

3 -6Mc.
Excel lent cond ition . $1 Q.99
l ike New. Only .

COLUMBIA ELECTRONICS, Dept. S
43 65 W est Pico Blvd.

Los Angeles. Ca lif . 90019

~~

•••

•••

VOODOO
MAGIC TIE CLASP

QSL CARDS REPRODUCED
IN PERMANENT METAL

GREAT G IFT IDEA
We also do business cards

Send Card and $3.50 ta
GIFT SHOP - Bax 73, Northfield. Ohio 44067

Good News For AM'ers-Go SSB
You r Ranger 1_ TX-l - DX-IOO- Viki ng II - Etc.
worth $ 185.00 on trade t oward th e Nat ion al NCX-5.
Drake 28 .. $185 So nar 20 .. $149 NCX·3 ..... $225
Drl ke 2BQ . 25 HQ·1I0C .. 129 HA-20 .. . . • 70
NC·303 .... 249 KWS·1 .. . . 750 SX-I01 .... 175

FRECK RADIO & SUPPLY CO. INC.
38 B iltmore Ave. Ash eville. N. C. 2880 1

Phon e 25-4-9551
T. T. Freck- W4WL Bill Beck-K4QOK

Panadapter
IP-274jALA-See June 1964 73_ Furnished

in excellent condit ion with tubes and con-
version data $17.50

Aud io Oscillator
Jackson model 652_ 20 to 20.000 cps sine

wave output. Excellent $37.50
ARC Receivers

R-IO/ARC-1 2 550 to 1500 kc tunable, $19.95
R-13j ARCI2 108 to 135 mc tunable. $27.50

ARROW SALES-CHICAGO, INC.
2534 S. M ICHIGAN AVENUE
CHICAGO, ILLINOI S 60616

ARROW SPECIALS FOR CHRISTMAS

m 'T -r ,1' T r
IllillU 01 allII1IlIU ...... (f lD,JIllllS

CDII/OU1 a;w.-n

PI: QSO R econt_

" ~!- WIHOZ -8
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NEW SWIVEL
ACTION HAND
DEB URRING
SET

Handiest Tool
in the Shop!1

I
I

HEATHKIT
. ,~

lfJfJ/(... NfJ HfJlES!

EVANSVILLE AMATEUR RADIO SUPPLY
CHRISTMAS SPEC IALS

Drake TR-4 $499 Mark I Li n $390
Drake R4. A 340 Moseley lAJ) 93
Drake T4·X 340 Hy-Galn TH 3MK2 95
Swan 350 360 Ham M Rotor 85
SBE 34 340 TR 44 54
Gal axy V 360 SB2· l A Lin 215

Contact Bil l BIIU Gt Don Grlmttl at
Evansville Amateur Radio Supply

1306 Division St. Ewansvllle. Indiana 422·4551

ELIMINATE GUY WIRES

USE MYLAR ROPE
We stock all sizes: %"-10;; ~··30,;

%"-6 0; ; ~'-$1 ,10 per foot. Other
sizes available~

We also carry a complete stock of Hy
Gain Antennas new and used. All ma
terials for any antenna installation.
Write for information and prices.

....-
THIS RI GID RUSTPROOf '''OOlaD AlUMINUM
ANTtNNA MOUNTm TtKS TOYOUR CAR TRUNK
LID IN MINUTES ••• 'NO NO100Y HOlES ARE
NECESSAR Y!
SEE THESE SUPfRIOR MOUNTS AT 'fOUR DIS·
TRIIUTOR fDEAL(R OR REMIT WJ5 (dlecl. M.O.)
TO tz MOilLE ANTENNA MOUNT INC. P.O. lOX
m, ALGONAC, MICHIGAN (Midipi , ., Is'"
4' * III) PHONE 3U J!4·1343
SPfCln ANTENNA MOUNT HOLE DESIRED (1fr 
3W -SMALl ORMEDIUM SALl)

FITS ANY C. B. OR HAM ANTENNA

Dictionary of Elect ronics

Harley Carter has compiled a most complete
:lictionary of electronic terms in the latest
ed ition the Dictionary of Electronics by the
Hart Pub lish ing Company. This dictionary is
iberally illustrated and covers the latest
developments in electronics. In add ition to the
:lefinitions of e lectronic terms, a list of ab
oreviatlons, symbols, graphical symbols , color
eodes and conversion tables in included in the
Jack of the book. A very worthwhile buy for
-he amateur, engineer and technical writer;
~ 2 . 65 at your book store or write to H art
?ublishing Company, 74 5th Avenue, New
rork, New York 10011.

1967 Heathkit Catalog

Heathkit's new 1967 catalog, just olf the
iress, illustrates more than 250 different elec
Tonic kits. This 108 page kit-builder's treasure
ras a kit for every interest and every budget.
Fhere arc complete lines of amateur gear, test
md lab instruments, stereo/ hi-a components,
ilus many home and hobby items including
narine electronics, e lectronic organs, color
elevision and A~I and FM radios. This catalog
'epresents Heath's biggest offering yet, featur
ng many new kits including a deluxe SSE re
'elver and matching transmitter, SB-series
rm ateur stat ion console and a signal monitor.
I'o obtain your free copy, send a post card to
he Heath Com pany, Henion Harbor, Michi
tan 49022

New TUCO Catalog

The new cata log from Transistors Unlimited
.vill certainly excite your soul if you're a build
:ng ham. It lists hundreds of diodes, transis
:ors and other semiconductors, electrolytics,
'antalytics and other capacitors, pots, resistors,
sockets, test eq uipment, kits and plenty more.
The prices are good, too. Send 25¢ today for
catalog 19675 from TUCO, 462 Jericho Turn
pike, Mineola. N.Y. 11501.

ANTENNA MART
BOX 7, RIPPEY, IOWA

LARGEST SELECTION In Uniled Slales
AT LOWEST PRICES 48 hr, delivery

Thousands of frequencies In stock.
Types include HC6/U, HeI8/U.
FT.241 , " ·243, FT-171, etc.

SEND IOf for catalog with oscil lator
circuits. Refunded on first order.
2400B Cly.bl Dr. , Ft• • rers. Fla. 33901
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PORTABLE ANTENNA
with Non·Shatterable Base

Electronic Cable Handbook
The Engineering Staff of the Belden Manu

facturing Company has in the Elect ronic Cabl
Handbook, put together a very complete
treatise on the subject of electronics wire
and cable. This handbook covers the Installs
tion, test, manufacture and use of all types
of cable encounte red in electronics. There are
chapters on coaxial cables for rf, aud io and
microphone cab les, phono p ickup and speaker
cables, television lead-in, commercial sound
and television cab ling, intercom and telephone,
instrumentation and data processing and auto
mation. All in all, it is a very com plete
collection of useful facts and figures for users
of electronic cable. In add ition, this book con
tains a glossary of e lectronic terms, a list of
military and non-military specifica tions for
wire and cab le and many tables of wire and
cable operating information. $3.95 at your
local distributor or write to H oward ,V. Sams
& Company, Inc., 4300 West 62nd Street .
Indianapolis, Indiana.

Multistage Transistor Circuits
Multistage Transistor Circuits by R. D .

Thornton et al is jus t one of a series of
eight books p roduced by the Semiconductor
Electronics Education Committee (SEEC) .
Although this series of books is written speci
fically for the college undergraduate student,
they are very useful to advanced amateurs
and electronic technicians familiar with college
algebra and the e lectronics required for tran
sistor circuit design. }.[ultistage Transistor
Circuits delves into the p arameters of multi
stage circuit design in great depth and pre
sents the effects of external parameters on
fi nal circuit operation , Among the sub jects
covered in this worthwh ile b ook are gain and
bandwidth calculations, stab ility and frequency
response of feedback amplifiers, tuned arnpli
flcrs. direct coupled amplifiers and broadband
amp lifie rs. Of particular interest is the dis
cussion of the int eraction problems between
coupled transistor stages and methods of
minimizing this und esirable feature . This inter
action is of major importance when predicting
the hi gh frequency behavior of a p articular
amplifier circuit . Although this book is much
too complex for the casual reader, it presents
many subjects to the serious circuit designer
tha t aren't available in other texts. Although
Multistage Transistor Circu its is very useful by
itself, it is much more useful when backed up
by the other books in the SEEC series which
include Introduction to Semiconductor Physics,
Physical Electronics and Circuit Models of

"

$24.50

• 20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2 pounds
• Complete for 5

Frequencies

the NEW

ask your loea' dealer
or

DPZ CORPORATION
P. O. BOX1615

JUPITER, FLORIDA 33458

Patented..
••

RT220 j ARN 21 TACA..... TralUlC'tinf. 962- 1213 IlIC •. EX 145.00
R54 APR" R~IR'i" (less tunlnr unit.) ... . . , . . .. , t;X 45.00
102261/AP R9 r lUlOfllmie Indiel tor. W/ Sehematie .• Eo..'\': 10 .50
PPJ ) 6 )Ialn P",eI' Supply for .'PH9 Rteeiwf E...X 1 ~. j 5
PP337 Alll . PO\ftT Supply for T:"1 30 " TXI 31/APR9.. EX 7.50
111 1606 or MT608 APR9 ) Iouut for en3 and }'I' 33, }:X 4.50
APR9 Control for B'lflttblng T:-<1 28, 129. 130 . 131 . . }:X 35. 00
Stope Xforlllr 1950\·@3 ma . 6 f11 Windings. 60 crete x jcw 4.1 5
R)16 A/ ARR26 rs -rcte AM/FM Superhet. 162-114 me L.'i 22.15
C610 Contro l Bill for R.11 6A ReceiTer. W/4 TubeR •. EX • .50
PP468 I'oll'pr 1; ll(lPIy for R316MAI'lt! 6 Heer r . 400 f r . J.N 4.1 5
IDI69C/APN12 secoe. 3JP l CRT.OrDT Con Swltf:h I.N 12 .15
) ) Pl CRT w/Mollnt, Shield , socket, I ntensjner Plull' . . 6.25
SA)25 U ('ollxlal f'\\ itcb. l'i1'4T. :,j 1l\'[IC Motor }:X 4.50
CflU Switch. DI'IlT. Thompson I'rod\ll:U No. EISR22CA LN 3 .15
HV Rccllft er Cartri dges. Two @ 1500V, Hima. !tIount.ed J.N 3 .00
RT82/APX6 makt'9 121 5 rna xeeuee. see Oct-Nov CQ N}:W 23.50
UPM8 Tests Al'X6. 21 Tubes. 10 Diodes. I HiV 60~1 L..'i 19.7 5
COlllplete Manni for TS72 6/ Ul'lI8. Postpa id ..•. ..... 2.90
T6IA/ AXT2 TV Xmtr _ / V1dl:o " sme MGdIlI.llt (ll'S . N};\\, 19.25
t S545 Ech, Box. 1150-1350mc. 100u.. I ndicator •. ~'EW 9 .t 5
COM plet. Manul fOf TS5 45 / l'P. POIl.pl ld . .••• . . . SEW 1.90
OAA-2 It,t S.I. 150-240mt'. 200uI I nd. 115C60(')' NEW 8. 50
46ACQ 13 Tube Superilrt. 11 5-225me. wo/polftr SUPPl1 22. 50
Scllmltle fOf' 46ACQ eeeeiree. Sbowe Power SUppl1 . • . . 1.00
R10 lA / ARN 6 100-I.SOke Re<f'h " . 4-Rancb EX 11 .50
C40)A IAR N6 r ontrol Ikll for RI0 1A geeen ee EX 6.50
ID91B AR N6 !Waring: I ndleator for R10 IA Rervr FHX 6.50
MT213 'ARN6 ~ Iounti ng: for RI OIA n-Ivl'r W/ I' lull" EX .50
AS)1)B/ ARN6 steuen Seeking: J.oop. IOO-1750kc ••• :EX i .15
Set of 120 XlIII Trpe FT243 667 5 thru 8650ke .. 120/18.1 5
C45 Olnlrol BOI for ARCI -.nd ARC12 Xeehen . . •• :o.T.W 1.25
Precl$ll HV Probe 5()() megObrnj, liOKV I nsulatiOD . .. N};W 2.50
Rt. Angle Drl" . W/ Unlrel'll&l. "1<1." Shan •. EX 1.15 ea. 3/5 .00
6161 Type hbe. W/ Conned on . 65 Wi tte t o 2000mc . };X 1. 50
Z·SO. Ohmlte RJ' Choke. 7ub • • • . • • •.•. , . . ... F.x 8/1.00

E C HAYOEN Box 294, Bay Sai"t Louis,
~ • Mississippi,39S20

Prices: fOB Bay Sam' Louis. Terms: Net, Cosh.

CQ de W2KUW
5% BONUS!I

Paid over any top offer for any piece of aircraft or
ground radio units, also t .-sf equipment• . All types of
tubes. Particularly look.... g for 4-250 • 4·400 • 833A
• J04TL • 4.1000A • 4CX5000A et 01. 17L • SlX
• 390A • ARM. GRM • GRC • UPM • URM • USM
un its.
TED DAMES CO.• 310 Hickory St., Arlington, NJ .
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All material FOB lynn, Mass.

19 ALLERTON ST., LYNN, MASS. 01904

$2.30
2.70
3.20
4.00

.5025 V

- -

200
300
400
500
Under

Variable Voltage T ran sformer from unused Military
eq uipment. Just t he t h ing fo r you r Linear. Variabl e
f rom 0· 130 volts good for 22.5 am ps. Input o f
115 V 50/60 cycle. $28.00 each

GEIGER COUNTER CHASSIS assembly. f u lly w i red .
t ransi stor powe r supply operated f rom 9 volts. with
100 m icroa m p m eter. Less geiger tu be. Wi t h sene
m atico $4.40 each

,
COMPRESSION AMPLIFIER $29.95

These government surplus limiting amplifiers o f·
f ered at a frac t ion of t heir cost and t hey a re brand
new unused. Input & ou tput impedance of 600
ohms. se lf conta ined 115 volt 60 cycle power sup 
ply . Gain 36 db plus or m inus 1 d b. Upgrade your
shack f or professional pe rfo rmance wi th t hi s beau
t iful rack panel com merc ia l g rade eq u ipment. DB
out m eter on front panel.

CV 57/URR TELETYPE CONVERTER
Brand new in crates. IF frequency 395·470 kc.
On ly three available. $ 150.00 each

MESHNA

LIGHT ACTIVATED SCR (LASCR)
Function o f an SCR triggered by l ight t h ru t he glass
w indow top of the TO-18 unit. Various app licat ions
in t ape readers. c haracter recog niti on. logic cir
cui try. r elay replacem ent . night l ight er b ra in. Ot
t ered at a fract ion of list price .. • only small
quant ity available.

25 PIV $ .75
50 1.00
75 1.35
100 1.60
150 2.00

Handbook for Electronic Engineers
and Technicians

This new handbook by Harry E. T homas
is an invaluable storehouse of basic electronic
information presented in a concise, compact
manner. The first six chapters cover the
essentia ls of electronic drafting, sheet-metal
construction and workshop practices, e lectronic
components, and wiring and chassis assembly.
C hapter 7 p rovides an insight to the mathe
matics associated with electronics, covering
the fundam en tals of arithmetic, a lgebra,
logarithms, trigonometry, and slide ru le. The
next eight chapters delve into tile basics elec
tronic measurement and test, with information
on measurement circuits and techniques, sim
ple indicating mete rs, voltmeters, frequency
meters and oscilloscopes. T he last six chap ters
concern the test and checkou t of actual e lec
tron ic equipment, summarizing the equ ipment
and procedures to be used in testing receivers,
transmitters. microwave, radar. servomecha
nisms and power sup p lies. Each of the
chapters on equipment is very complete, with
a discussion of operating fundamentals and
a concise description of the types of measure
ments and tests usually requi red. The chap ter
on receivers for example includes sensitivity,
noise figure. se lectivity, signal to noise charac
teristic, power output, spurious responses,
frequency stability. and the equipment and
measurement techniques required to determine
these characteristics. The last seventy- two
pages of the book conta in a series of appen
d ices with graphs. tables, and charts covering
almost every conceivab le facet of electronics.
The information con tained in these append ices
is ava ilable from other sources, but this is the
fi rst time this reviewer has seen them all
collected under one cover. The Hand book for
Electronic Engineers ami Technicians is highly
recommended for amateurs, technicians and
engineers who need a one-sto p source of infor
mation. $16.95 at vour local book store or

•
write to Prentice-H all , Inc., Englewood Cliffs,
New Jersey 07632.

Transistor", L~ /euwllt (lf !J Circuit l'rupcrt ies oj
Transistors, Character istics and Limitntions of
T ransistors, Digital Transistor Circuits and
Handbook: of Basic T ransistor Circuits and
Measurements. T hese books are all availab le
either clo th bound or paper bound, so there
is no necessity to spend a great deal to obta in
the entire seres . Multistage Transistor Circu its
is $4.50 in cloth and $2.65 in paperback. See
your loca l book store or write to John \Viley
& Sons, Inc., 605 T hird Avenue, New York,
New York 100 16.
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COLLINS 7553 , 32S3, 6251 a nd 516F2. $1300 cash, o r
will spli t up. Make offer. K71MH, James F . Bingham,
P .O. Box 516 Beaverton, Oregon 97005.

RADI O Al\tATEURS-CB'ers: Transmitters-receivers
- microphones repaired by radio-engineer with lab
equipment-kits wired. Free estimates. J&J Elec
tronics, Windham Road, Canterbury, Conn.

COLLIXS 75S-1 R ECEI VER. 325-1 transmitter and
516F2 power supply . All for $600. LInear with two
4-250's $100. Gcnset G-50 $200, Philip Will W8HPB ,
30 West St., Canal, Winchester, Oh io,

AIRBORSE T t:LEVISIOS RECEIVERS (2) Navy
CRV46ABR, R.C.A . manufacture, complete with tubes
dynamotor. One slightly modified. $15, both $25.
Arthur Thompson W3CGN, Box 177, Telford, Rd . # 1,
Penna. 18969.

HE:J\D SKIS, m a rker toe, tyrolla ski r ocket heel cost
$135, Kasttnger boots, size 8, with tree, cost $50, Hau
ser pants size 32 reg, cost $65. Used 8 times . Best
offer , cash or ham gear. WA5LKY, Rt. 1 Box 114 MF ,
Long Beach, Miss .

," AS T ED : Surplus audio bandpass filter # FR - 2409.
WA7ERA, Route 2, Boise, Idaho 83702.

MOD. 15 TELF,TYPE machines, mod. J4 TD receivers,
transmitters , power supplies , m eters , voltmeters, mtnt
ampmeters, watt meters, varlacs, plate t ransformers,
filament transformers, Nems Clark telemetertng reM
cetver Mod. 1400 very good condition, low voltage
power supplies, 300 volt regulated power supplies, 300
mllis microphones, teletype converter, Alfred Michaud
K IPAX, 264 East Main St., Fall River, Mass .

SPECTA CULAR CLEGG VENUS with matching 416A
ae power supply, $375 firm. Colossal Heathkit HO-to
monitor- scope, $65 finn . Smashing Electro-Voice 664
with special ptt stand, $25 finn. l orl the preceding
plus : Arneco SWR bridge, Rotron Whisper-Fan, 'I'y
meter 24-hour clock, and Telex headphone-micro
phon e combination, $475 finn. WA2VRM, 93 Captains
Road, North Woodmere, New York .

C, FUlTZ QSL' s : World famous, and of highest quality
ecnslsterrtly for over 30 years! Samples 25t {ded uctl 
ble ) . Box 1684, Scottsdale, Arizona, 85252 (fonnerly
Joli et, TIl lnois ).

TRANSISTORS- New , full -length leads . U-Test-Em.
100 asst. for $2.50, postage paid in USA . No C.O.D.
Star Sales Company, 404 W. 38th Street, Wilmington,
Delaware 19802.

nV·1 2 with crystal calibrator. Excelient condition. 1
yr. old. $85, WA90AZ, 2489 Hwy. X , Oconomowoc.
wise. 53066.

NV F_IO;TOR to promote the New and Unique Barb 'd
vtre Antenna, notify WA6CTK. C, Leroy Kerr, P .O.

Box 444 Montebello, Calif.

QSL CARDS-Free sam ples. Reasonable prices. Send
stam ped envelope to George WA4QKD, Box 282, Val M
paralso, Florida 32580.

COLLINS 3281 receiver, 75S1 transmitter, 516F2 power
uppf y. M int condition, low hou rs, $675 firm . B . Green

W2LPC, 51 Elmira St., Hicksville, N .Y. 11801.

K..'l\O OB, for CoUlns 75A-, 6 to 14 reductio-n- . -e~a~,=y~t=o
mount. $7 pp. W4VOF, 1517 Rost St., Key West, F la .

3040.

A:\I ECO TX -62. Like new, used on e year. A stea l for
$105 .00. Sorry, first check takes it. Nic Neumann,
WB2TMM, 229 Clifford St., So. P lainfield, N. J . 07080.

HEATH lIX-30 6 mt. SSB, $150: SX-1l7 W I L F tuner,
$275; Amecc N. V. conv. 6 m ., $30: Clegg 9ger, $90:
waters DL/WM, $55 ; Superex phones, $20. All tn 
quiries ans .. will d eliver within 100 mi. or sh ip.
R . Klein, 96M09 67 Ave., Forest Hills, N .Y. 11374.
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in to e a ch odvertn.e.r, so CoveatWe cannot check
Emptor • . •

AR E YO U SINCERE? Are y ou really looking for the
best deal on a new or fully guaranteed u sed unit?
Let us convince you with a specifi c quote that wll
really save you money. Graham Radio, Dept. 10
Read ing, Massachusetts.

QSL CA RDS? ? ? " Am e r ica 's F inest". Samples 25t
Sakke rs Printery, W8DED , Holland. M ichigan .

WANTt:n case for Morrow receiver. WAICCH, cl o
73, P eterborough, N.H. 03458.

ALL :\IAKES of new and used amateur equipment.
Write or call Bob Grimes, 89 Aspen Road , Swampscott,
Mass . Tel : 617-598-9700 or 617-598-2530 .

SIX ASSORTED ISSUt:S of ATV ExperImenter, circ
'64- '65, $1 from 73 Magazine, Peterborough, N.H. 03458

MOTORO LA new mIniature seven tube 455 kc if
amplifier discriminator with circuit diagram. Com.
plete at $2.SO each plus postage SOt each unit. R and
R Electronics, 1953 South Yellowsprings, Springfield
Ohio.

WE WILL P AY CASH : Wanted, popular, late model
unmodified amateur equipment. Highest prices paid
for clean good operating gea r. Write Graham Radio
Dept. 10, Reading, Massachusetts ,

SWAN 350 with c rystal calibra tor and C-117 A .C
power supply , excellen t condition, $375. Write Bo
Davis , KOYOV, Trent, South Dak ota 57065.

CO:\IPLETE COSVERS IOS instructions for the AN I
VRC-2, just $1 while the supply lasts . 73 Magazine
Peterborough, N. H . 03458.

CONVERTF.RS, World's largest selection of frequencies.
Ham TV vidicon cameras and parts a t low factory
direct prices . See them all now in our full page ad in
this issue. Vanguard Labs, 196-23 Jamaica Ave ., Hollis,
N.Y., 11423.

1963 HOUND VOLU1\U:S OF 73. $15 each from 73
Peterborough, N. H . 03458.

SCHEMATICS FO R either t he ARC-508, or the ARR
IS, both described in June '65 issue of 73, on ly 50
each. 73 Magazine, Peterborough , N.H . 03458.

* For $ 1 e xtra we can maintain a reply box for you.

*

* Priee-$2. per 25 words for non-comm ercial ods; $ 5
per 25 words for business ventuees. No display ods or
agency d liScount. Include you r check with order,

* Type copy. Phra!le and punchlate ex a ctly 0 1 you wish
it to appear. No all·capito l ads.

* We will be the Judge of su itability of ads, Our respon
sibility for errors extends only to printing a correct ad
in a lot... issue ,
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l'oll f fl !/C l 'u itl.
S n ld check with ordl'I' t o . ..

N ow tha t you have overcome y our
igni tion norse, install a

DELTA MARK TEN CAPACITIVE
DISCHARGE IGNITION SYSTEM

B C Electronics
Tel. p ho n. 31 2 CAlum" 5-2235

2333 S. Michig o n Avenu. Chicago. l!lino; , 60616

$44.95
$29.95

Factory Wired
Kit Form

Enjoy dramatically improved ac
celerat ion - eliminate plug fou ling
and the effects of point bounce.
Get better gas m i leage and instant
starts.

Installs In ten minutes utilizing
original coil. Utterly rel iabl e and
fully warran ted . Not to be con fused
wi th ear r i e r " t ransistor ignit ion
systems,"

BROWN
ELECTRONICS, Inc.

Broadway at Jefferson
Fort Wayne, Indiana 46802

YEAR END HOUSE CLEANING
Closing cut of odds & ends. chassis. home brew test sets,
medleal ek'ct.ronl('il power . upplie., etc. Some in cablntta
25(' per pound. plui I De eeeh t ube, $1.00 eaeh meter, STRICT
LY C.'511 1: CARRY, 00 lIIal1 order-ALL AS IS, all " In tlnal.

NEW ARRIVALS
500 mfd--I.llt l' me. trues, unused, unpacked. .150, IlC--elean
- ltoo!l-laiARA:'II TEt;D. Two physlMI BI1~'S, !leveral makes
2 %Hd x .p;iJ " h; 2" d x 5 %" h. Shipping wt 2 Lbs. $4.50 ea.
4 / $17.00 .
21h mbrr RFC. SPMPS for the ART-1 3 . 500 rna BRASIl :S-E\~ .
('tu m!c. 791' u: 4 /$3.00
11 (' \ \"4 ~T\· I STOR . naaxn xrw RCA $1.8S II 3 /$5.25
scekets for atew. :\"l'W CI~rtl 1st n: with 6C\H 10f u.

All orden, ereepr In eme~ntY, or I'm at a hamftst, lhipped
aame d;I Y reee teed. i' or free "GOODIE" sheet, send self-addressed ,
stamped envelOp€'-rLEASE, PLEASE Include suftklent for postare,
any exress returned with order. I earrr private (Travelers)
parcel post tnsurncee, for demesne parcel post. For neme too
neavr , or too Iarge for pareel post, I suggest blJl parcel express.
(' lease advl !if' name of bus line, and enr, where you e:1.D piek
up tlH" shipment.

NOVICE CRYSTALS $1.00 EACH
FT-243 holders, fundam en t al frequencies

80 meters-3705-3745 k Hz
40 met ers-7155-7195 kHz
15 m eters-7033-7088 kHz

add p05lal' per CI)'Il al: 5# IIn l e1au ; 10# alrtllall. Specify
frrqaency desired and nearest avallali le .. m be se nt, Othef' f,..·
lIIttneirs .h. In dork. f ree list. Ouler and d.b lnllll iries III 
'lit". "~tldaetlon qaaranlHd .
Nat Stinnette Umatilla, Fla. 32184

• -------...
TICKLE YOUR TIGER!

:\IOBILt: IIASDROOK by W6S AI. We have a very
li m ited q uantity of th is " New" edition ba rga in p r ice d
at $2.00. 73 Maga zine, P eterbo rough , NH 0345,11 .

TROUBLF-SUOOTISG A:\IATEUR RADIO EQUl P:\IEST
by W70E. A small quantity availabl e for $2 .50 from
73 Mag a zine , Pe te rbo ro ugh , N H 03458.

A liC'S OF t:LECTRONI CS. T h is book tells you a ll you
need to k no w to understand basic e lectron ics . $1.95
from 73 Magazine, Pe te rbo rough . NH 0345!J.

T ilE SURPLUS II ANDB OOK, Volume I from Editors
and Eng in ee rs. Cov ers ARC-4 and -5 , ARR-2. BC-342,
-348, - 603, -654. - 779, SCR-522 a nd many. m any m ore.
$3.00 from 73 Magazine, Pe te rbo ro ugh , N H 03458.

WASTED : Case for General Radio 11 40A wavemeter.
WA ICCH . c /o 73. Pet e r bo r oug h , N.H . 03458.

nX-2lJ Novice transmitter. A sm a ll CW transmitter
which is perfect for the b eginner; all bands. 25 watts
in put. Only $18.00 from 73 Magazine. Pe t er bo ro ugh ,
N H 03458.

WANTED : Ge n e ra l Ra d io model 1140A wavemeter.
W IDTY. RR # l. Bo x 138 , R in d g e , NH 03461.

REI.IABU : AS D Ef'FJCIE.,"T SSB E.'\:CIT ER, the
P ha sem a ste r J r provides 60 watts PEP; sufficient to
d riv e most KW linear amplifiers . S60. 73 Magazine,
P ete rborough , NH 03458.

GOSSET T W ISS-Exce ll en t condx-G-66. 3-way Sup
p ly, G- 77, mobile su p ply, Shure mike. cables, m a nuals
$100. Bob Christen 393 Nelligan Court Nor th Babylon ,
New York 11703.

WANTE" : 28 volt prop pit ch motors. State p rice a nd
condition in first le tte r . W I DTY, RR # 1. Bo x 138.
Rind g e, NH 03461.

"X-35 with n e w 6146B Instal led a nd Dow -Key Coax
Relay $40.00 F.O.B. Wa nte d new RK. 4D32, W9IFZ 510
Ha no ve r Rd . Evansville , In d ia na .

GOISG T WO? Twoer, 3 crystals, Finco 6N2. rotor
mast. mobile power supply $75. Vibroplex "Lightning
Bug " $15 . WA80AQ, 418 East 5t h Street, P or t Clinton.
Oh io 43452.

SOSAR 10- 80 :\1 t::T ER T RASSM ITrER with matching
VFO; uses efficient 5894 in the final. $75 with power
su p p ly and VFO . 73 Magazine. Peterborough , NH
03458.

WANTED ; Br ok en a nd otherwise damaged antenna
rot a tors. S tate p rice, condition an d m a nufa ct u r e r In
first letter. W IDTY, RR # 1, Box 138, Rin d ge , N fl
03461.

T ilE S OUTIIE RS CA \, UGA COUNT\' Amateur Rad io
Club is cond ucti ng a nation wide po ll o n incentive
li c ensing . Send them a post ca rd w ith your call a nd
sig nature stating whe ther you are {or o r azatnst in 
centive licensing. SCCARC- WB2NOD, Box 685 , Mo ra
via, New York 131118.

IIANDBOOK or HAM RADIO CIRCUITS by W9CGA .
Com plete sch ematics and operation data on m a n y
popular h a m receivers, transmitters, transceivers and
power amplifiers. $2 .95 from 73 Magazine , Peter
borough, N H 03458.

n :LEVISION INT ERF ERES Ct: IIANDBOOK b y
WIDBM. This is a complete h andbook that t ells yo u
h ow to c ure your TV I p r ob lems. SI.75 from 73 Maga 
zine, P eterbor o ugh , N H 03458.

rI..
Please Inelude your zip code whenever
you write 73 about anything.
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~cw AUDIO FILTERS,-
New "Reed Type" is down 40 db for a 500
cycle band width . Reduces QR M and Q RN
for all receivers. Adjustab le band wid th a nd
other fea tures. "Money Baok" g ua ra ntee.
F rom $5.95. W rite for free informatio n .

T. W. HOLDEN, K9JAX
301 West 16th Platt. Chicago Heights, Illinois, 60411

TraliJfollllel' Pli , 117f 60 Q . TIpped Ire. 1200, C.T. @ 200
Ill" and 140 C.T. @ 235 Ma. 3200' tm. Wt. 12 lh. $3.25.
Sealed. lite. llm"'IfJ. Stand-olf' terms,

Transformer pr!. 105. l15 Ii 125, 60 f'7C. see. 100. C.T. (ii)
250 1lI1. Sealed ease. l i te. SCJ'I:\\'I . StaJId-olr terms. Wt .8 Ib.$2.5~.

holl\lon lram(ortner. 115, 60 1'11'. prt. see . 115•. 50 wilL.
O~lI frame, Ute. hol"- lit. 31b. $ 1. 75.

1 KW. Vari able Joduetor. JobD!M 226-5 . Shpc. wi . 10 lb . A
rare bargl ln at $25.00.

5 mfd. I t 2000 ,olt.. electrolytic. ~HlI:. bracket. Wt. S lb.
$1.25 ea.

3. T to 52 Dl mfd. u riahle cap. OF· 50. Single bole p. nel JDount .
60 f e•. or 2/$1.00.

All Items ant new end F,O.B. Worthington , Ohio

A.R.C. Sales. P.O. Box 12. Worthington, Ohio 43085

PLATE TRANSFORMER5-$39.9S
3600'9.3600 VAG @ 1000 Ma., CCS. willi 120/240 VAt 60
cps prlmat}' . Conllllereial q.ality , nih IlIan,hcl, r'd by Wainer
Electric Co. Muun 1'" lIiill . 12" wide. an~ 9" ~ttp. Nel
wel,lIl I, 85= . Price $39.95 f. O.B. • lnnUp.li,. On. y....
• ncondltlon.1 ••ney hek "arant... 1111111 : Clleck or M. O. wlt b
order. Immedlat. d.Il",)', Write or Pbon.:

PETER W. DAHL CO.
'314 Dra.n. Drr" £1 Past, TulS

*TWO·WAY*
COMMUNICAnON CRYST AlS

Ai~ERIG AN GRYS IAl en.
PO BOX 2366 KANSAS GIll , ",n.

Interested in VHF?
Then why not send for a free sample of the
VHF'er Magazine, It's devoted entirely to
serious VHF and UHF hamming, It contains
articles by well-known and capable VHF'ers,
All who want to improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)

The VHF'er
Parks laboratories, 419 SW First, Beaverton, Oregon

124

' ,,"'ANT ED : Military, Commercial. SURPLUS. , .. Air
borne. Ground, Transmitters, Receivers, 'restsets. Ac
cessories. Especially Collins . We pay Freight and Cash.
RITCO Ele-ctronics Box 156, Annandale, Va. (703 ;
560-5480 COLLECT.

CODE- O-MATIC KEl'ER keys your transmitter from
tones recorded on your home tape recorder. $29.95.
H & M Engineering Lab., 2606 Immanuel Rd ., Greens 
boro , N. C. I
OSC]LLOSCOI'E: Hea thk it 10-12 a-Inch wide-band
'scope for sate. Wired In Au gust , 1966. Make offer.
Jack Elias, WA3EVG, 2416 South 7th St.• Ph ilade lph ia .
Pa . 19148.

THINK FUZZY! Unusual new comedy record. Intelli 
gent slapstick . S ide I , "Computer, Go Horne !" is w ild
science fiction. Side 2 Is "The Naked Interview ."
Spoken-word 12" mono LP titled THINK F UZZY I
postpaid, $3.98 ( Va. residents add 12f sales tax), from
"Dogbite Record Co., Dept. 73C, Box 532, Arlington ,
Virg in ia 22216."

BURRQWIK- Sw ivel Action debut-rtng tool set. Ano
d ized chuck handle and 3 d ifferent tool steel blades.
peburrs. Strips Wire, Trims Edges, Enlarges Holes.
A real tool value at $3.29. AMI -TRON Associates 12033
Otsego St., North Hollywood , Calif. 91607

IIIGII-POW..:RED 100 watt Two Meter Station Com
plete or sepa ra tely. Including Heath "Pawnee", Gal
axy Rejector Notch Filter, Parks 2 Nuvistor Preamp.
J. W. Millen Amplifier Complete with 829 B, Eico 730
Universal Modulator, WRL P ow e r Su pply , Dow K ey
Relay , Shure 440SL Microphone. All in pe rfect co ndi
tion . $300 takes all. Postpaid. Chuck Gold WA9MRN .
6513 Kimball, Chlcago, llIinois 60645.

R. F . TOROID CORES-High "Q"-Many Diameters
and Mixes. F ree Catalogue, Experimenter's K it : $1.50.
AM I-THON Associates, 12033 Otsego Street, North
Hollywood, California 91607.

KWl\I -l , AC Power supply, and manual. 20-15-10
meter Transce lve r- $185.00, Ship REA. K6LKX. J . A.
Zach rltz, 1833 Cedar S t., Hayward , Calif. 94541.

DRAKE 2B, 2BQ. $180, GSB 100 Transmitter. $180.
Both Excellent. Johnson TR Switch, unwed, $18. N .
Capon 43-34 172nd st., Flwhing, N.Y. 11358 Tel:
FL 9-7758.

SR500 SSB TRANSCEIVER. 500 watts P EP 8O-40-20M.
Includes brackets, 12VDC supply , mike and sp9Qker
$325. WA~IMK, 13720 Hiwella Place #108, Burnsville,
Minn.

THOR VI by Clegg. Perfect condition, not a scratch.
Excellent results. $300 complete. Will deliver withIn
50 miles . James Lunt \VA3AOF 8434 Ardlei&h St.
Phila . Penna. 19118.

El eo 753 5SB transceiver. like new, $160 or make
offer, K6JIJ, 14112 Halper Hoad , P ow a y , Callf. 92064.

DRAKE R-4A Receiver, MS-4 Speaker $349. New In
JUly. fabulous outfit, factory instructIons, eartons,
guarantee card . QulUlng. M. R. Wright 222 24th Street
Dr ive , S.E. Ced ar Ra pids , Iowa.

HORNET TB 1000-4. Full legal power, " element, 10
15-20. Factory reconditioned, never wed . Hav e en
tered college. Best offe-r over $65, Alan Biddle, S .P .D .
Box 53. Sewanee, Tenn. 37375.

TRANSFORl\1ER AND FILTER CIIOKE for 24150 fj .
ISO, TRANSFORMER: Pri 117 VAC Sec. 900-350-0-350
900 @ 250 MA, 150 Volt Bias Tap, 2-5 Volt r u .. 1-6.3
Volt Fil. CHOKE : 10 hy @ 250 MA. S8t $12.00 ship
ment prepaid P&H Electronics, 426 Columbia Lafay.
ette, In d ia na , 47901.

C.R. T UB E FOR 01-1 3API @ $6.00 shipment prepaid
P&H Electronics, 426 Columbia St. Lafayette Ind
47901. " .
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MIDWAY ANTENNA. De pt. A7·1 2 • Kearney, Nebraska

NOVICE BAND CRYSTALS $1.20
MARINE CRYSTALS 2.00
CB CRYSTALS 2 .S0
SPECIAL CUT CRYSTALS IN HC6/U
and HC18/U, 1/3 and 1/5 OVERTONE.
Manufactared . cllecked and tested by electronic eomr.uters. Add
,t per erystlll for lIust aqe and Ilandling . No. C.O .D. s.

JET CRYSTAL LABS
1118 W. Lomlfa Blvd" Lomita, California

Complete u shown total leniUt 102 n. _Uh 96 fl. of 72 ohm
balanced twjnl lue . lli -impatl mold!>d resonant traps. t\\"!. 3
01. I" I 5" longl , Yel Jnt tine te desired hnd for bo.>amli"~
resutts. Exfflloot for ALL .-orld ·wide short-..an~ I'\"(t'hers and
&Illatl.'lll' transmltll'nl. For xovn-e ASn ALL ("L.-\SS A),IA
TErHS: SO f;XTR:\ !l'SERS OR GADGETS SEEDW I l:UID
InaJ.ClI 5 Sl'pMale anteunea wtrh exeeuem performance preeen .
Ineonspiuon lor Fu sy N~igllborlloo ds ! So IIA\' -WIRf; nO~E

Ai'PEAR.-\Xn; ! f;ASY ISSTALI..ATlOS ! Thousanlls of users.
75-40-20-15-10 meter bands. Compll.'te . . . . • ...•• . . $ 19.95
40-20-15-10 meter. 54 · ft. (liest for swl'sj . Cnmplete . $l1l .9 il
SEND ONLY $3.00 [cash, ek. , mol an d PIl7 postman balance
COD plllB IJ06tajOe on lUTival or send full price for postpaid ue
Iiwry. Compl~te Installation &r. technical 1nstructions fum1sh~d.

for ALL Amaleur Tran smit·
ters. Raled at 1000 Walt s
AM 2000 SSB PiNet or
link Direct Feed . light,
Neat , Weat llerproof.

Raduees Interterenee and
Noise on All Makes Short
Wan Reeeinn. Makes World
WIde Reulltlon Stronger.
Clearer on All Bands!

'I ELD D AY S P F:CIAI-Portable power-$39.50-1KW
,t 110/120 VAC, 1500 watts Intermittent Duty . 23
Sounds Including Voltmeter, Switch, Pulley and 2
Jutlets. Belt driven from Car o r 3HP Engine. P erfect
.lARS or RACES Emergency Power. Regular $79.95
ale $39.50 FOB. Proven by ove r 10.000 ow ners in
-artous fields . Check o r Money Order. Int e rstate Elec
ric, Dept. 4, 7164 Elmrldge Dr., Dallas, Texas.

:OLLINS 32S- 1 TRANS;\IITTER-very nice condition.
390 and you pay sh ipp ing or $400 postpaid. William
nmmermen. Jr., K9MSN, 4225 Forest Ave., Downers
trove. Illinois , 60515.

::OSVF:RTERS. three transistor, 50-54 me in . 14-18 me
.ut, wired , tested . printed circuit. Crystal con t roll ed ,
ilO ppd. Tuneable, $8 ppd . Syntelex, 39 Lucllle, Du
nont. N .J. 07628.

\'RL'S BLUEBOOK saves money. These prices, with
.ut trades, cash or charge: KWM2-$6S2 .50; 7553B
404 .10; SXIOIA-$188.10; SXU1.$143.10; HA225-$76.45;
\F67-$44 .95 ; King 500C-$269.10 ; 753 -$161.10; HX50
233.10; HQI70C-$179.10; 2B-$188.10 ; NC270-$134.10 ;
Ialaxy 300-$161.10; hundreds more-free list . WRL,
Sox 919, Council Bluffs, Io w a 51501.,
LUDJO BANDPASS FILTERS 300 to 3000 cycles , 20
vatt, 500 ohm prl 10K sec. Just the thing for sha rpe n 
ng up your rece iver. Tie two of them back to back
nd install In spkr line . UTC and Stancor unused su r 
.l ua, 2 for $5 postpaid . L-C Electronics P .O. Box 0
'reeland, Mkhigan 48623.

~ROCF.EDINGS OF IRE, IEEE from January 1955
mmplete to January 1967. Perfect condition $50.00,
rOB W2BLQ. 17S Voorhis Ave., River Edge. N . J .
17661 .

{W1\t~2 a nd PM-2 50-400 cps pow er supply w ith
peeker, $800. H\"' -32. $90. Item s In m int condition .
J sed by physics teacher. Stan Rohrer, Wakarusa, Ind.
~6573.

l AM TV-Toshiba 7038 Vidicon for test purpose $5.,
:tCA Image Orth 5820 $10., RCA 7038 Grade C $10.•
ilidicon scoket $2.• 15 .75 kc. crystal $14.00. RCA 7735A
JEC 6198 G rade 3 $35.00 WB2GKF Stan Nazlmek, 506
Jrade B $20.• Wollensak fi.8 Raptar Zoom Lens $10.
JE 6198 Grade A $35.00 WB2GKF Stan Nazimek, 506
~t. Prospect Ave ., Clifton, N ew Jersey 07012 .

IOIlNSOS MATCH BOX 275 watts w ith d irectional
coupler and indicator installed. Never u sed . Best offer.
:}ene Karlin 1803 Manor D rive , Union, New Jersey,
n083. Phone 201-688-9061.

f OUR CALL LETTERS on a 7x2 W' s te el plate, white
m red . weatherproof. For car and shack . Limit now
LO characters. $2.00 ppd . 2 for $3.75 ppd. METHODS
LOllA Bush St. San Francisco, CA 94109 .

llrr fl u your persarlal indtation to become a

Ham of Distinction

Order your Gold Plated Tie Clip with your
call, custom engraced in tchite letters on simu
lated black onyx. Be a ham !eho stands out
in your club meetings or conventions. $1.50
postpaid. Send check or money order to:

Electronic Marketing Services
Lincoln, R. I. 02865

D istributor inquiries inllit ed.

ENJOY EASY, RESTFUL KEYING

VIBROPLEX

FREE
Folder

With
S e nd ing becomes fu n in.
s tead of work wi th the
SEMI _ A UTOMATIC vt,
broplex. It nc t. un lly dues
all t he nrm-ttrfna nerve
wt'eckf ng wor k fo r yo u.
A d j ust«ble to a ny desired
s peed . Sla n da rd mode Is
h a ve po lished Chromium

top pa rts and gray base. De L u xe mode ls a lso include
Chromium B _ e a nd red finger and thu mb p ieces. Five
models to eboose f rom, pr-iced at $19.95 to t.he 24K Gold
Pla ted B ase " Presentat io n " at $39.95.

Order today at your dealers Of' direct

THE VIBROPLEX CO., INC.
8 33 Ilroodway N.w York 3, N. Y.

HALLICRAFI'ERS SSB/AM iCW K ilowatt. SXI0l
Mklll, HT32A, HT33, Speake r , Manuals. F irst certi
fied check fo r $650. Will deliver w ithin 100 miles.
Princeton YMCA Radio Club, K2PWK, 120 J ohn
Street, Princeton, N .J. 08540.

CRYSTAL CONTR OL O N 2304 lU Hz: AN /FRC-37
(XN-I) transmitter and receiver. 'rrensmttter crystal
controlled with 64 MHz-range crystal. 1970-2400 out
put . Straight through 3CXI00A5 final. Completely
meteretl. Video modulator (ca n be used for voice)
included. Uses 5 209'5. Big blower. Type N output.
Receiver: 1700-2400 MHz tunable w ith excellent AFC.
Completely metered. Low n oise if preamplifier. cali
brated mixer and preselector tuning. Includes Fre
quency Standards FSC-174 1675·2425 MHz wevemeter,
serial 3001. Both are rack mounted and include
cables and power supplies. Operate on 110 V ec.
Heavy. Tentative price $200. Paul Franson WAICCH,
Editor, 73 Magazine, Peterborough, N .H.

~m-3OO New, professional job, 2 filters, $225. VIKING
t, TVI'd, spare 4032 . VIKING VFO, manuals all A-I
Condx, $85. FOB W2AJO.
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any type or quantity
Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer In ClSh.

Special sale

Hp.200BR audio
oscillator 565

Surplus communication and test equipment
AN/GRO·3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRO·1Z
AN/PRO·8, 9, 10, 25
Tost equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communications: ANjTRC..t, 24, 35, 36
Recelyers: AN/APR·9, 13, 14, R·388A, R·274, R-390A, R·391, etc.
Indicators: 10..250, 251, 381, 251A, .tc.

Aircraft, AN/ARC·27, 34, 38, 44, 52, 55, 57, 73, 84
AN /ARN·14, 59, 67, 70
AN/APS·42, 81
AN /APN·I, ANjCPN·2A

Also: Tektronix, Hewlett 'ackard, Booten, Ind General Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212-925-6000

ICus!L0 lIII!III!IIIlII
L._~:::s:::~_::::::::::=f=-t~

" eaM ce., 19
Henry Radi o, 2-]
Int. Crystal , 5
James Research , 113
Jan Crystals, 119
Jet Crystals, 125
liberty, 126
Marin . 114
Master Mobile, 87
Mazer EnterprIses, 118
Meshna, 121
Midway Antenna, 125
Military El ectron ics, 116
Mission Hom Supplies, 69
Mosley Electron ics, 107
National Radio c e., 8-9
New-Tronies, 64 -65
Palomar Enginee rs, 106
Parks Electronics. 116
Quement Electronics. 61. 72.

73, 80. 92, 9], 96, 109
Rohn Mfg . ce., 103
Sahara Hotel , 105
Sideband Engineers, 31
Siliconill, Inc., 37
Solid State Sales, 128
Sti nnette, 12]
Swan Engineering, 7
S.W. Sem iconductors, 117
TAB, 127
Teleplex Co., 27
'retrex Lobs, IS, 75
Translab, Inc., 113
Unadilla . 97
Unity, 114
Vanguard lobs, 44, 4S
VHF'e r, 117
Vibroplex, 125
Viking, 118
Waters Mfg . Co., Cover IV
Webster Mfg. Co., 49
World Rad io lobs. CoYer III

INDEX TO ADVERTISERS
Adirondack. 31
Alltronics-Ho....nrd, 27
Alpha-Tron ics, 114
Amateur Elect. Supply, 85
America n Crystal . 124
Amitron Associates, 11 9
Amrad Electric, 124
Antenna Mort. 119
ARC Sales, 124
Arnold' ~ Engraving . 11 6
Arr o.... Sales, 118
ATV Research, 115
BC Electronics. 12]
Bro....n Electronics, 12]
Callbook Maga zine, 104
Columbia Electron ics, 118
Comdel , lne., 71
Comm. Com ponen ts, 117
Cush-Cratt, 126
CW Aud io Filter, 124
Peter W. Dahl , 124
Ted Domes Co., 120
nevee, 25
Do....- Kev Co., 101
R. l. Droke ce ., 41
DRC-Kit, 113
DPZ, 120
Editors and Engineers, 55
Edwards. Eloctronic( , 57, 8 1
Electron ic House, 115
Electronic Marketing, 125
Epsilon Records. 97
hans Radio, 106
hansvill e Am. Rad io, 11 9
E-Z Mobile Ant. Mount, 11 9
Fair Radio Sales, 114
Farmerie Corp., 116
Freck Radio, 118
Gift Shop. 118
Gonset, Inc., CoYer II
H. W. Gordon Co., 88-89
Gotham, 114
E. C. Hoyden, 120

$14.9'
11.9'
12.9 '
10.9'
29.50
15.95
21.50
34.9'
54.9'
29.95

CATALOG

The standard of comparison in amateur
VHF /UHf communications . Cush Croft antenna s
combine oil-out performance w ith optimum size
for ease of assembl y and mounting at your site.
They can be mounted vertically, horizontally, in
pairs, quads, or virtually any combination
allowing you to design , the antenna system to
meet your exact requirements .

A1« -11 2 meter 11 element
"'1«-7 2 me Ier 7 element
A220-1 1 11.4 meter 11 e lement
"'43{I· l l ¥. meter 11 element
A1«-20T 2 meter Multi polarized
A50·3 6 me ter 3 e lement
A50-5 6 meter , e lement
A 50-6 6 me ter 6 e lement
A50-10 1 6 meter 10 e leme nt
A 26-9 6 & 2 meter 10 e lement

SEE YOUR DISTRIBUTOR OR WRITE FOR

FOR
MORE
OX PUNCH

VHF7UHF AN ,ENNAS
~
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" TAS" ,. SILIC ON ONE AMP DIODES
Fa ctory Tested & Gu aranteed

Plv/Rms Plv/Rms Piv /Rm s Piv/Rm s
) 50/35 100(70 200/140 "''I"..o5 .o, .1. . ,

4OO{'8IJ 6OOj420 ...,,,. 900/ 630
I • • . 1 • • •••, 1000(700 1100(770 1700/1 200 2400fiJ680

.50 .7• 1.20 ,.,
• AU Test s A C II> D C IJo F wd '" L o ad!

1100 Pi .... / l lOO Rm$ ~[. l~Ma 10 tor $10 I
2400 Piv/l680 Rms (i, 750 Ma 6 for $11

, SILI CON POWER DiOD ES STUDS & P.F .-
D. C. 50PIv l OOPi .... ZOOPiv 300Piv
Am~s 35Rms 70Rms 140Rms 210Rms

.1. .15 .22 .33
12 ." .5. .15 .9.
18 .zo .3. .15 1.00
45 .8IJ 1.20 1.40 1.90

160 1.60 ' .90 3.50 ' .6024. 3.75 4.75 7.75 10.45--- - - -- - - 7 COPivD. C. 400Piv 600Piv 900Piv
Am~s 280Rm s 4ZQRms'490Rms 630Rms

••• .50 .60 .85
12 1.20 1.50 1.75 ' .50
18 1.50 Que rJ Q"'1 Query
45 2.25 2.1 3.1 4.00

160 5.75 7.50
~"".r 8uery24. 14.40 19.80 3.' uery

5U4 Silicon Tube ; ...... $2 (~ . 6 lor $ 9
5R4 Silicon Tube ........ $5@-. 2 for $ 9
856A Silico n Tube $14(a'·. 2 for $25

• TRA NSISTORS * SC R'S • ZENERS IlI, FULL l EADS FACTORY TESTED & GTD !
PNPloo Watt?15 Amp HiPwr T036 CASE !
2N441, 442. 2 7.278. DS501 Up To
SO,l:VCBO $1.25@, 5 lor $5

) 2 278, 443. 174, Up to SOV $3@.,, 2 for $5; 5 for $10
PNP 30 Watt / 3A, 2N1l5. 156. 235, 242
254.255. 255. 257. 301. 392. 40c~ ..... 3 for $1

I PNP 2N670/3OOMW 35c @ .......... ........ 5 for $1
I PNP 2N67 }{1 Watt SOc (iij . ................. 3 lor $1

PNP 25WI 0 2N538, 539, 540.... .... ... 2 for $I
2NI038 6/ $1. 2NI039 . .............. .. .. 4 for $1
PNP IT0 5 Signal 350MW25c @:,. .. .. . 5 lor $I
NPN/T05Signai iF, RF.OSC25c@, 5 for $5

I
PWR Finn ed Heat Sink 180 SQ "
$1.50(,/\. ... ... ,.. ..... .. .... .._... "" .. .. . ,..4 lor $5
PWR Finned Sink Equlv. 500 SQ "
$5 (1/ • .. .".... .. ,,, ...... .. 3 for $10
SiLI CON PNP/T05 & T018 PCKG 2N327A.
332 to 8 474 to 9. 541 to 3. 935 to 7 &
1276 to 9. 35c«I;. .. ..". ... 7 lor $2
MiCA MTG KIT T036. T03, TOI030c(ii',. 4/$1
ANODIZED TO PWR 30c(a............ ..... . 4/$1
lENERS 1 Watt 6 to 2ooV. ....... .._....., $1 Ea ch
ZENERS 10 Watt 6 to 150V...........$1.25 Ea t h
STABiSTOR up to 1 WaU ".."....... .....10 lor $1
GLASS DIODES EQuiv IN 34A 20 lor $1

18 Amp PWR Pressfit Diodes 10 100 Pi....
5 for $I

MICRO-MUSWiTCH 35 Amp AC~DC
for $1

2N408 RCA SHORT LEADS 5 for $1
TRANSI STORS - TOO MANY I U-TEST I
Untested 3A DiamondfT03 ____...10 fOl $1
Untested 15A Round/T036 .. ........... 3 for $I
Untested 1 Amp TOPHAT Diode s 25 for $1
TOS PeKG iF. RF & OSC lOW VCSO

20 lor $I

D. C. Power Supply U)V'60 to 800 IC?6' Ou~ut 330: Tap 165 1 to
1 Ma , ased $S (ii . . . .. ... . . . for $9

SCR-SILICON-CO NTRDL RECTIFIER S I
PRY ]A ". PRY ]A ".
100 It ,§, 500 ' .50 3.75
'00 600 3.25 4.25
300 100 ' .00 5.00
. 00 ' .00 ' .90 ... 4.75 5.65

UNTESTED "SCR" Up to 25 Am~. 6/Sl
Giass Diodes I N34, 48. 50, 64 . for $1

2 RCA l H408 & L/ I Nnlb tkt Bds
IN 2326 Can Unsolder , ......4/$1

Di SCAP .002 MId (4 6KV. .... 6 lor $1
Di SCAP (~ lKV.___... .. ... .... ._......_.._I Olor $I
OI SCAP Asstmnt up to 6KV ........._20 for $I
6 or 12VAC Min ifan & Blade _ ._..... .... . $1
Pushon Luq-s /Plns Pwr Tr' sistn.15 for $I
WANTED TRANSiSTORS, ZENERS. DIODES I

"TAB" TUBES TESTE D. iNSPECTED ,
BOXED - GUARANTEED! NO REJECTSI
GOV'T & MfGRS SURPLUS ! NEW & USED

OA2 6.') 4 1\: 1' 1 .. $.')0 4-IOOOA , S71
O A3 RO .'iAUI·7.... 20 4 E :!7 A .. . 20
O H2 55 .'iA D P I.. . 15 2 .'jOTI. ... . 14
OC3 45 5 A D P 7... 14 307 A 1.50
003 .45 5AFP1 ... 50 203A ....... 2
2.139 I S> 5 AQ I'7.... 20 \' n!t~ ... 5 /$
3HP !.. .... 2 5R('p 7.... SO 3W..A........ 2
3 nl'5 ._. 3 5npl... ... 7 3.'iO.-\ ........
3("1' 11'11.. 2 5BP 2 ... .. . !l 3s0 n ....... 2
3 1)1>1... ... 2 5 11P 4 .. ... 7 3 7 lH .

lV e S w a o Tube s! W h itr Do ' U H a ve?
3 E I·I ... 3 158 1'7 7 IlI ·HI .. ..... 2
3 1~ 1:7 .. . I ~BGI:? _ ~~ 4! 6n " M ' 12
:U. 1 4A. __ 4 <>B I1I 2. 4.') 4 5OT IL.. :KI
:U, I·7 .... 2 1T5 11'2 4.,} " ,iOTI. 2 .
3 11I' 14 2 , T5W:! 45 ~no 5
3.11· 1........ 3 . TS331·:! . 4 '-' 170 3A ,..__. 2
3.11'14 3 T 5-I31':! 4 '-. ,071\...._. 3
3RI'I A fi l5CI'IA __. ' 17ISC....... 7
3 \\" 1'L. 25 :>c1· 4.. . .. . 9 725A.. .. ... 10

S end 25c ( or CataloA,
2C39 ....... 4 5CP. , .. S I ~07 1.3 5
2C40 55CPII A.. "Rl l 2. 75
2e43........ 7 5FI' I A ,... 10 181 2 ......... 4
2C51.- 65 5 F P 4A... . 9 8 13 ......... II
2E:n,....... 2 .')FI" ... .. 'l IS , 2.25
2E24..o..... 2 5Fp H A.. 9 826 ......... (J
2Etll ....... 2 51U ' 4 10
2E30,....... 2 .'lJ'PIA 5 829n........ 9
2E35 ....... 2 15.11'2........ 5 832A........ 7
2 1\:26 ._._ 18 5.11'4 ....... 7 83JA........ Q

A ll Tube s Srocked a t Lo w Pr ie lf' s .'
2K2S I" 5.1P' A 1" 18 3 7 1.35
2\'3 0 6/$1 5.11' II A II:! S66A ,....... 2
:.! U2 1 3 /S 1 5.11' 14 ..... HI RIOI 4 1.35
3 A.J :! / S I 5 Ll'I A 10 19,'" ell I
3 '> 2 /$1 5 Ll",? 12 955 2 / $ 1
tl\:~ 3 .. . o 15 1.1" A ... 12 9,'",RA 21$1
2K 50...... .J .'i [ !>t!N :"H 9!Jl A / $ I
3e2 .J........ 3 5U I'I .. 1.0.; IlIH4 :.
J Un... .. . 2 ,')IU ·2 . .. ao 11'1 20 ... .... 3
3 E2!l..... ... 6 SR I' I I A. 2 5 Hl25 ..... 2 / $1

W e Bu v ! We S e ll! W e TTade .'-
::U !5 2 / $1 5SP2A ... 2 7 162!1 f',(
4 1>:12 .. . 12 5:-11' 7 :.! I :W"O 1M
.J-lI 5A. 7 5' · 1' 1 ..... 9 505 17. 3 /$1
.J· 12.'>A... IS SFP7 .... 12 5.'>44 ....... 20
4· 2[o( lA.... 24 5X 1'21.. .. :'.4 5601.... .. ... -I
4Xl /,(IA.. 9 svt- r .... 2 2 M i S ..
4X 2 /,(1I1.. 1.'1 S Y l' ll ." 21 ,(\5 1.. !'l
4 X 500 A.. 70 7B P I " ... IS ,(iS4 2 / $ 1
3X2.';()OA3 100 7H I'4A.... 14 M M ...... .. 4
4- 1000A.. 70 7EI'4 .. ... 9 56fi3 .. .. ... I
T o o $$$ Pa id ( OT XMTT R Tub e !!.'

5 R 40 Y... I 7 :\ n l';... I M70 3 / $ 1
M I4 W GB 4 !lL1'7 2 .1!;Xf\ .
5T -I" 2 / $1 101{1'; 20 !ifiS 7 2/$ 1
5 1·4 " .7/1 IOn ' 2 1 , 405 r,c,fll .. ...... 2
....\"4 I 1I 1O:~1il'7 15 r, !12 2
5\'3 2 / $ 1 B lU4 5. 1;) r,fHH ........ :.!."Z3, 2 / $ 1 1\: IOX J)P I 5 Ig s;zr. .... .. ,2/S 1
:.! A4G I ISO!')' I ... ( ! ....732 .... .. . ( /
SS5 2 /$1 2"'>O lA3 2/1 fin!\- .,.._. fol
6C4 ..4 / '$ 1 2!i II A5 205;:,(1 ......2 / $ 1
W a n t ed T e s t Se rs ( T S ) r.;. Equi., .

OA''... ...... . 1 12<01'7 .. .. ... 575L.... ..2 / 51
!lAII4 75 I".JX ...... 7 .'> 5711 2 .. ..... 72
!\-AC7 3 /$1 18 SOA. 7S 5'il4 ...... 2 / $1
6A0 5 2!- I Oon' t"C" Write .'>!' !14 ,.... .. 12
f1A0 7.. 3 /8 1 2.'> A6........ 1 S!lfi3 2 / $ 1
llAK5. 3 /$ 1 2.'jA7........ I 59f14 2 / S 1
6A L5 3/ I 25C5 2 / $ 1 .''>91'15 2 / 51
fiA(J.') 2 / $ 1 251.11 ..4 / $ 1 59 4S ~4
f1 A R6 2 / S I 2 5T.......... 7 5."20 . 5
6A~·17. .. . . . 2 2 5Z 5.... ... 2 / $ 1 33 .. 10/11

S e n d 15c fOT Ca raTo"!
GATIl 2 /S 1 25 7:6 Z/Il 991(:\E I6Sf I
6 Al"6 2 / I 26A7 ....... I 10 / "T25 4 / 1
fil1L ....... 3 F 0 27.. .... !l Y lt92 .,_. 7 / $ 1
6 11 .-\6 2 /$1 2S 1>7 . 2 /$ 1 :\E2 . 1 2/~ 1
6 11 1-:6 2 /51 F03.1 I ... 12 A L-7 2 / . 1
6 BG6 _ I 35A5 2 / 51 12A X L 2 / 1 \
6 1\116 _..2 /$ 1 3.')UI _._ 2/$ 1 1l.... :\5 ..... I
6 11.16 ,2 / $ 1 35T .......... 5 fi~:\ 7 3 /Sl
flI\K7. I 3525 .. 2 /$1 6 \'0... . , 21'
flII U TOPSS$ I'A I I) F() R 3tHTLTI· U ; ~

flU L 7 ..... Q 43 _ . 4/ I 900 1 . 3/S2
6 U:\4 2 /$1 45 .. _. 3 / 1 9002 2 /$ 1
fin:\6 2 / $ 1 501.6 2 /$ 1 fl003 2
6 n:\ 7.... .. (l 75 2 /$ 1 Wr l1f> for Rllb-
6 nQ6 ... .. I 8.1 .......... . 1 :\lInl:ltllrt'S
6 IHl7 2 / 51 83\·........ 2 /$1 1. :111.:"1' f'l.~k
6n~ 7 2 / $1 4P_R60.~.. ~ 1"'>!l33 2 / $5
I1 n \5 ..... I 4Xl SOC•.. I , 4.1 ."2 20
6HZ6 .. ... I 4X 250IL I '" .',762 ... .. .. 72
7e 24........ 7 2 4---100 A . 2 5 R233 ...... . 7

WANTED TUBES All TYP ES
WE BUY. SEll & TRADE AS WELl!

TERMS: Mon ey BackUTAB" Guara nt ee ! Our 23rdIJ Year. $5 Min. Orde r
F.O.B .• N. Y. C. Add
Shipp inll: Charles.

111 HM LIBERTY ST., N.Y.C.l0005. N.Y•
SEND 25c PHONE 732·6245 FOR CATALOG

" VOL T-TAB" 1000 Watt Speed Con trol I
l1SVAC $9 (ii' •............. _ _. 2 for $16

Bandswilch Ceram ic 500W 2P/6Po$ $3(ri1
5Hy· 4OOMa Choke $4 @, 2/$5
6Hy· 5OOMa $5 (ft , __ 2/$6
250Mfd (tf 450 Wy l e ctl yt ic 4/SS8 $3 (d,

Cndsr OillOMld 1I 600 $l r' l • 4/Sl. 12/$5
c nesr Oil 6Mfd (" 1500V $4(", , .. 5 tor SiD
880 Vet M 735M3 for SSB $I (,I' . 2/$22
480 Vet (tf 40Ma & 6.3 (n I .SA CSO $1.50
IOVct ~ SA & 7.5 Vet <i1 $5 (<1 • ........._. 2/ $9

R USH YO UR O R D ER TOD A Y .
aTYS LIMI TED

Mica Condsr .006@ 2500V _ _ __4/ S1
Snooper5cope Tube 2- $5«(; . , 2/$9
Min i-Fan 6 or 12Va c/ 60 Cys $2@' ,..__ 3/$5
4XlSO Cerami c l oktal $1.25 (<1 • _ 4/$2
line Filler 2OOAmp/ l 30VAC $5(" ._ 5/$20
DC 3\? " Meler/HD / 800M3 $4(ii " ..__.. 2/$7
DC 2\? · Meter/RD/lOOMa $3@
DC 2W' Meler/RD / 30VDC $30: 2/$5
DC 4-0' Meter /RD /IMa/ $5(g •._.. 2/$9
Socket Ceramic 1625 Tube 4/ Sl . 10/$2
Socket Ceramic 866 Tube 4/ Sl .101$1
So cket Cera mic 4X I50/ Loktll 4/$2
Wanted 304Tl-Top SS Paid II
2.5M H PiWound 500Ma Choke 3 lor $1
Knob Spin·Crank BC348 S1(u , 3 lor $2
Min iFan 6 Dr 12 VAC $1.5()(u . _ 4 lor $5
Beam Ind icator selslns 24VAC 2 for $10
Precision T1l47 Fee er Relay Gage $1
Fuse 25OMa/ 3AG 50 for $1. 300/$2

D O N' T C - W R1 T E lP S END ORDER!
XMTTG Mi ca Condsr .006«(1 2.SKv 2/$1
Mini-Re ctifier FWB 25Ma (nj 115VDC
3 lor $1 20 for $5
W.E. Polar Relay 11255A/S5(<I , 2 for $9
W.E. Socket for 11255A Rel al' , $2.50
T oroids 88Mhy New Pckg $ (11' . " . 6/$5
6.3VCT (d\- l S.5A & 6.3VCT M 2A $5 ('!;.
2 for $8, 20 for $60
200 KC Freq Std Xtals $2(ii' . .." .., 21$3, 5/S5
Printed Ckl Bd New Blan k 9d2 -O' $1 (fll

Klixon 5A Reset Ckt Breaker Sl (ii' . .. 10/$5
2K to 8K Headsets Good Used $3(u , . 2/$5
Fini shed Xlal s Asst Types 20 for $1

SILICON TUBE REPLACEMENT S
Ol4 UNIVERSAL $1.745«1) 4/ $5
5U4 1120 Rms/lEOOlnv $2@ ,, 6/$8
5R41900 Rm s/ 2800ln v $6(n! 2/$10
866 SKv/ Rms-l 0.4Kv $10(rjl, 3/$27

IITAB 11

20VAC & TAPS/ 8, 12. 16. 20V(f1 4A, $UfI ,
32VCT11A or 2X16V (<I) lA . $5(,;' 6/$24

Line Filt er 4.SA(ii 115VAC 5 lor $1
Line Filter 5Md 12SVAC ...... 3 lor $1
Converter Filter 400 Ma (i(, 28VDC 8 lor $1
Converter Filter Input / 3M., 30VDC 6 lor $1
866A Xfmr 2.5V/ 10A( 10KV/ lns l , ~ S2
Ballentine ' 300 ACI ab Mlr $45
Choke 4Hy!O.SA/ 21U$3(IJ 4/$10
TWO 866A's & Ell. Xfmr $6
Stevens Pre cision Choppers $2@; 3/$5
Helipots MuUi Ten-Turn«:! _ $5
Helipot Dials $4<i! _.._ 3/$10
X-Form e rs All 115V-60Cy P r imary
2500V (m IOMa & ru $2(Ii'. 3/ $5
n oevcr @ 300Ma, 6V (<I. 8A, 5V «!, 3A &
125V Bias. abt 1200VDC $5 (a , ._ 4/$1 5
2.5V @ 2A $1 <W 3 for sz
6.3V @ l A $1.!i()('ff " 4 for $S
Mi cro -Switch Rat ed 40AmpAC & DC 5Oc(a ,
. .._. _. ' 4 for $1
BandPass Filte rs 60 or 90 or l SOCys
$2(il:. _..~_..... . _ _.. 3 for $S
" Bruning" 6- Parallel Rule @ •._ _.. $1
l V3G Tube HiV Repl 2X2A 5/$1
P1259A & $0239 CO-A X M&r Pairs 3/$2
Phone Pat ch Xlmrs Asstd.._._ 3/$1
FT243 Xtals & Holders _ 2/$1
lnsltd Binding Posts _ 20/$1
Sun -Cells selenium Au td 6/$1
T036/l00w Untested Tra nsistors 3/S1
Tube Clamps Au td _ 8/$1
•01 Mica 60QWV Condsr 6/$1
.001 to .006 Mi ca/l200WV Cdu 4/ Sl
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"Just found out
how much I could

have SAVED by
buying a WRL

Duo-Bander84!"

NOTA
KIT!

Why wait? Enjoy
it noio fo r onlu
$8 .00 monthly!

O 0 0 ..._...,o·_~ ·· "'·
~ .

LOOK AT T HESE FEATURES: 30() Watts
PEP/SSB • 2 Kc Dial Calibration • RU~J.: l·d

Reliable Printed C irc u itry · Stahle -Transi s
tor \'FO • Dual-Speed Vern ie r \'FO Tun iu /ot
• Built-in Speaker • ~I ountin lot Bracket •
Combination "S'· M eter a mi Output ~I eter

• Sha rp -t-C rvstal Lattice Fflter.

WIRED - Ready for Operation
Designed for the Amateur who's interest is 80 and 40

meter SSB. Power a nd high-performance a t a very reason
able cost! Power to make A:0( )d co n tacts ... a se le ctive Re
ce iver, Stability and C ompactness! (5 xl l %xlO") Sma ller
by far than anything in its power c lass!

10 DOLLARS
MONTHLY

THREE Great
Package Options!

Il\;CLUDES

D UO-IlA:-':DE Il 84
AC4S Power Supply

FIXED STATION
PACKAGE

$2 6 5 0 0 14 DOLLARS
MONTHLY

ECONOMY
FIXED STATION

PACKAGE

};,\,CLUDE S: WHL Duo
Bander 8-1; ~Iodel AC-384
P owe r S u p p ly; WRL 3 ;\;, 1
Mike w/sta nd : WHL 80-40
Mete r Doublet: (1 00 ') HGSSI
U Coax; All plugs.

:"lame C ;l.II _

C it)' State Zip _

Addrcss _

73-12N

5 1501

o C ha rge it.

o F ree 1967 Catalog

WORLD RADIO LABORATORIES
34 15 W e st Broadwa y, Cou ncil Bluff s. Iowa

Please sh ip me the follo tcill~:

o Duo-Bander 8-1 - 5 159.95
o In formatio n o n Duo-Ban de r Ii4
o Economy Fixed S tatio n Pk /ot. - SI99.95
o Fsxed Stati o n Packalll·-$265.()()
o ~I obile Packalote-$305.00
o Check o r M one y Order Attached

............................._.-~-...'-_.-..••••••••••••••••••••••••

IS DOLLARS
MONTHLY

MOBILE PACKAGE

' IThe House the HAMS Built !"

I:\ CL UDES: war, Duo
Bande r Sf: DC Pn\\'(..rSu/lply
with cable -s : WHL 3Nl ~ ike- ;
Body Mou nt: Ne w-Tronics
RSS2 Spring: MO-l Ma st ami
40 & 80 Re sonators; (25 ft.)
RG58/U Coax; a ll plugs.
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