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Columns

We have, so far, been able to keep success­
fully away from running any r egular monthly
columns. The t hinking behind this, as you
probably know, is that while mos t columns
s ta rt out to be ver y int eresting, a fter a while
the a uthors run out of ideas and things get
p retty dull. Of course there are severa l gen­
eral types of columns t ha t arc presently a vail­
able elsewhere ... there is the operating news
type thing where you ca n look up and see
what has happened in your own special inter­
est of late. One dra wback of th is t ype of
reporting is the two months delay in get­
ting the news in print that is part and parcel
of publishing a monthly magazine. By the time
you read about a DXpedition it is all over, etc.

A second t ype is the "listing' of calls" style
of column which a ttempts to get a s many calls
in print a s possible on the premise that people
like to see themselves in print. Unfortunately
this makes terribly dull reading for everyone
else. A third (very rare ) type of column is
tha t devoted to technical matters. Something
like th is would be pr in ted in 73, were it to
be submitted as individual a r t icles.

Then along comes something like this Ham­
TV, which has quite a need for a lot of com­
munication between t he interested parties. A
monthly column would be a big help for t he
fellows gett ing on TV. But, aza in, it would be
pretty dull st uff for all the other Tenders. The
obvious answer to this is a monthly bulletin.
Something like this can be printed inexpen­
sively a nd fast. getting the information out
in a matter of days instead of months. We
could provide an eigh t page monthly (six to
twelve a year) bulletin to all subscribers to
73 who pay one extra dollar per year, Since
we are so well se t up for producing t hings like
that I think we could spli t the dollar with
whoever wa s editi ng t he bulletin , giving him a
little incentive. while this wouldn't amount to
mu ch over $500 to $1000 a year, it st ill isn't
a bad deal fo r a part time project.

W"e are all set for the H am-TV bulletin, I
bel ieve. ::\fel Sha dbolt, the author of our Ham­
TV Manual, has been so swa mped with r e­
quests for information on who is getting on
where and with what that he has offered to
take on the j ob of t urning out a bi-monthly
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bulletin for the TV-ites.
'I'h is st ill leaves severa l other spec ial inter­

ests that could well use some better communi­
ca tions. The moonbouncers and other UHF'ers
sure do need some coordinating. I haven't seen
anything national in the way of a tra ffic bul­
letin, but then maybe there aren't enough
fellows interest ed in having one. There u sed to
be a fine RTTY bulletin, but I haven't seen
one of those for over a year now, which leaves
another field wide open. The DX Bulletin by
Don Chesser is doing a fine job, but perhaps
there is a need for a lower cost monthly bul­
letin in this field. You can probably think up
a lot more that would serve a useful purpose.

If you are ser -iously interested in editing' a
monthly bulletin for some special inter est and
you have the experience to know what you are
talking about in that field, then maybe we can
get together . 'Ve can shoulde r the entire cost
of printing and mailing the bulletins if you
can provide us with the manuscript all set
to be printed each month on a fixed immutable
schedule. We can advertise the bulletin in 73
and cha rge one dollar per year for it, sendi ng
you one half of the r eceipts a s your payment.
Sure, we'll lose money on the deal, but it'll be
a valuable ser vice and it will be worth it. If all
th is sounds reasonable and you want to sign
over your soul to the publishing field, then
drop a line.

Navassa Island

Back in 1958 a group of us got together and
had a little DXpedition to Navassa Island,
using the call KC4AF. This was probably one
of t he most successf ul DXpeditions in history,

•

Air Force Mars
Technical Forum

Sund4Ys: 2-4 PM EST 329Skc-7540kc-I S,7I Skc

April l-c-Adventeqes of compect ron mu lti-function
t ubes in electronic equi pme nt.

April 8-W h<'J t com puters CM d o.
April l5-l <'J test trends in mil it<'JrY type trensistcrs,
April 22-Tronsistorized citizens bond transceivers.
April 29-Use of tren si stors 8 S hig h power ampli-

fiers end oscill ato rs.
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KT·200

in Kit Form

64.50
HE·l0

79.95
WIRED AND TESTED

NO MONEY DOWN99.95

LAFAYETTE RADIO
AMERICA'S HEADQUARTERS FOR HAM EQUIPMENT
THE LAFAYETTE HE·3D • TOP VALUE
Profess;?n.l. Qu.lity . < - COMMUNICATIONS
CommunICatIOns Roc"'" RECEIVER

~ -

• TUNE S 550 KCS TO 30 MCS IN FO UR BANDS • SUPERHET CIRCUIT UTILIZING 8
• BU ILT.IN Q·MULT IPLIER FOR CR OWDED PHONE OPERATION TUBES AND R£CTlFIER TUBE. BUILT·
• CALIBRATED ELECTRICA L BANDSPREAD ON AMATEUR BANDS IN " S" METER WITH ADJUSTMENT CONTROL • FULL COVERAGE

80 THRD 10 METERS. STABlE OSC ILLAT OR AND BFO FOR 80-10 METERS. COVERS 455kC TO 31 Me • VARIABLE BFQ
CLEAR CW AND 55B RECEPTION. BUILT.IN EDGEWISE 50 AND RF GA IN CONTR OLS . SWITCHABlE Aye AND AUTOMATiC
METER NOISE LIMITER

Sensitivity Is 1.0 microvolt for 10 db, Signal to Noise rati o. The ccmmunlcetfcns Rece iver that meets every amateur need--
Select ivity Is ± 0.8 KCS at -6db with Q-MULTIPLIER. TUBES: available in easv-tc-essembre kit form. Signal to noise ratio Is
6BA6-RF Amp, 6BE6 Mixer, 6BE6 OSC., 6AV6 Q.Mult ip lie r- 10 db at 3.5 MC with 1.25 microvol t signal. Selectivity is -60
BFO, 2.6BA6 IF Amp., 6AV6 Oet.AF Amp. ANl, 6AQ5.Audlo out. db at 10 kc, Image ref lect ion is -40 db at 3 MC. Tubes: 3-
put, 5Y3 Rect ifier. ......6B06, 2-6BE6 , 2-6AV6, 1- 6AR5, 1- 5Y3.

• Highly Sensitive Superheterodyne Rec,iyer
Section lor 50-54 Mc

• Effective Series Gate Noise limiter
• a-stage, 12-Watt Transmitter with 2E26 Final
• Illuminated Panel Meter lor Plate Current and " S" Readings
• Pi·Network Transmitter Output
• BUilt-in 117 VAC and 12 VDC Power Supplies
• Push·To-Talk Ceram ic Microphone

Provides maximum convenience and flexiblllty In either
mobile or fixed operation.

LAFAYETTE HE·50 IO·METER TRANSCEIVER
Similar to above except for 10 meter operation

LAFAYETTE HE·29A

Ad d re S5 .. __ ._._ •..••._. _ .. _ _ .__•.....• .__•• _

City...._......_ •.__._ _._..__.._._..._..._.._.__ Zone .•._ State • •. •••_..•_ .._ _

Made in U.S.A. HE-61

LAFAYETTE 6 - METER VFO
• Highly Stable Oscillator

Circuit
• B MC Output
• Illuminated Dial - 5D-54

MC Range
• Fully Wired - Not a Kit

NO ~~N~~ 19.95
DOWN

o Send FREE 1962 340 page Catalog I
620 featuring the full line of I
Lafayette Amateu r Equipment
....... enclosed for Stock No............. I

Name.- ..-_..------. ---- -.- -.__ ..-- - ---------.-.-. -- - - -..- _.- -.-- _---.----- I
I
I

LAFAYETTE RADIO, DEPT. 13D-2
P.O. BOX 10
SYOSSET, L. I., N. Y.

---------~-----------_.

.----------------------.
I
I
I

9 Transistors plus Diode and Th ermistor
Transmits and Receives up to 1.5 Miles
Crystal Control on Transmit and Receive
Uses Inexpellsi'e Penlie:ht Batteries
46"" Telescoping Antenna
Pu slt.·To-Ta lk Operation
Complete With Leather Case, Earphone,
Batteries and Crystals for Channel 1D

HE·29A

9·TRANSISTOR C.B.
"~~lK'f TAlK\t'TM

39.95 2·For·78.88
••••••

NO MONEY·
...DDWN
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How To Help

Beeutiful custom stamped, hand painted, permanent ly
fired " Ca ll Ban" or " Ha nd le Ban" (limit 6 letten ).
La pel Pin $1.S0, a lligato r Tie Clasp $2.00, matched pa ir
S3.OO (p lus 10% Fede ral Excise Ta x). Plea se a llow 4·6
weeks for delivery.

DONNA'S CERAMICS
P. O . BOX 111 • SYLVANIA, OHIO

CERAMIC HAM JEWELRY

with over 7000 contacts made in just four
days of operating. T he six of us that went on
the trip had qu ite an experience. The trip was
exceedingly difficult and very expensive by our
st andar ds. The main things left over from
the trip at this late date are fond memories of
the hardships and fun and the pictures we
took at the time.

When I left CQ Magazine back in J anua ry
1960 my entire collection of slides of the
Navassa trip were on loan to a radio club,
along with a tape recorded commentary. These
were returned to CQ later and I have so far
been unable to get them back. I would like to
be a ble to again enjoy the slides of t his trip
and perhaps be able to show them at occasional
ham clubs and conventions. They are good and
they are interesting. Perhaps if you would
help me in this matter we could influence the
Publisher: S. R. Cowan, the Acting Publisher:
Richard Cowan, or the Production Manager :
Cary Cowan, that it would be t he fa ir th ing to
return these slides . If you just drop any of
them a QSL card with a note at 300 \Vest
43rd Street, New York 36, we might get some
action.

1\Iany subscr ibers have written in to ask
what they can do to help boost 73. There are
two necessary ingredients to the success of 73:
readers and advertisers. Anything you can
do to help with either of these departments
will be greatly appreciated and will result in
a bigger and even better magazine. There
sure is a lot yet to be done in both of these
directions.

In the readership end of things there are
few fellows who have not by now at least
heard about 73. There are still a lot t hat are
not subscribing. This can be attended to at
your club meetings (we have special subscrip­
tion rates for five or more received at once:
50¢ off on each subscr ipt ion ) where the sub­
ject can be broached regularly until resi stance
wears down a nd the pinch-penny members
par t with the ir worn faded dollar bills. Many
ar t icles in 73 make fine discussion on the a ir
and who knows, you might convert someone
from Brand X. With a little persistence you
can easily brainwash several unsuspecting fel­
lows a day.

You might keep a sharp eye on the adver­
tisers and encourage new companies with re­

(Turn to pag e 86 )
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THREE REASONS WHY
YOUR BEST BUY IS ...

The SATELLITE
Model RBX -60-3P (Po inted) $335.00
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Feature Packed ! The three

hottest transmitters on the air!

• INVADER • INVADER 2000 • RANGER II

INVADER- M o r e exclusive featur es t h a n any ot he r
Transmitter/Exciter on the market today! Specially d e­
veloped high f requency. symm etri cal, rnu ttt -sectf o n
band-pass cryst a l filter for more than 60 db sideba nd
su p p ressio n - m o re than 5 5 d b ca r r ier suppression!
Instant bandswitching 80 throug h 10 m eters-no ext ra
c ryst a ls to buy-no realign ing nec essary. Deli vers solid
200 watts CW a nd P.E-P. SS B input ; 90 watt s input AM.
Buut-fn VFO-exclu sive RF cont rolled aud io A6e and
AL e (limit e r t ype) prov ide g rea ter a vera ge speec h power .
Wid e range pI-networ k o u tpu t ci rcui t -extremely smooth
VOX and anti -trip ci rc uits. Fu ll y TV I sup p ressed . sett­
cont ained heavy-d uty power supply. Wi red and t ested
with tubes and crystal s.
Cat. No. 24 0 -3 02·2 - Amateur Net _ . . .. $619.50

HIGH POWER CONVERSION - Ta ke t h e feature s and
performance o f you r "Invader" • , . add the power and
flexibility o f this unique Viking "Hi -Power Conversion "
system, , and you 're "on t he air " with the "I nvader
2000" , Completely wi red and t est ed , includes every­
thing you need-no soldering nece ssary-complete the
entire co nve rsio n in one evening.
Cat. No. 240-303-2 -Amateur Net . . . .. $ 6 19.50

INVADER 2000- Here a re all o f th e fine features o f th e
"Invader" , p lus th e added power a nd flexibi lity of an
integra l lin ea r amplifier and re m ote cont roll ed power
supply. Rated a soli d 2 0 00 watt s P.E. P. (t wice avera ge
DC) input o n SS B; 10 0 0 watt s CW; and 800 watts input
AM! Wide rang e o utput circuit (40 t o 600 ohms ad/oust .
a ble). Final amplifie r p rovides exceptionally u ni orm
" Q". Exclu siv e "push·pull'· cooling system. Hea vy-duty
multi -section power su p ply . Wired and t ested with power
supp ly, tubes and c rystal s.
Cat. No, 240·304· 2 -Amateur Net . , ... $ 1229.00

RANGER II - Now - a new v ersio n o f th e popu lar 7 5 walt
CW or 65 watt AM "Ranger". Th e "Ranger II" tran s­
m itter also serves as an RF/audi o exciter for high power
equipment, Co m pletely set t -contatned instant ba nd­
sw itch ing 160 t h ro ug h 6 meters! Op erat es by bu ut -tn
VFO or crysta l control. Hi~h gain aud io-timed sequence
keying, TVI suppressed . PI-netwo rk antenna load mat ch­
ing f rom 50 t o 500 o h m s. With tu bes, less crysta ls.
Cat. No. 240· 16 2·1

Viking " Ra nger II " Ki t -Amateur N et , • • $249.50
Cat. N o. 240-162-2 -Vi king " Ra nger II "

Wired an d te sted -Am ateur Net • . . $359.50

FREE
New Catalog

W r ite today for our
n e w e s t a mateur
C atalo g ! Ava ilable
n ow •• , c o n tai ns
p hotos, schematics
a nd d e tailed
specifications!

FIRST
CHOICE AMONG

THE NATION'S
AMA TEURS
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Six Meter

SSB

Exciter/Tra nsm itter

Cept. John J. Surv W 5JSNj K8NIC
139 Nebreske Road
Dyess AFB, Texa s

Photos by BCR Head K 51l W r:

H AVE you been th inking- of p;etting on s tdc-
hand on six, but fi na ncia ll y it almost

seemed impossible. Now is you r chance-c-es­
pecially t he Technician who p robably does not
ow n a II F sideband exciter-to go with a trans­
ver ter -, Quite an invest ment is involved in ou r
modern exciters available on the amateur
market.

The author feels that the exciter presented
here is the minimum he could construct a s for
cost, but the effort is a little bit more. During
the design and construction st ages, several of
the circuits have been modified or remodified at
least a dozen times. It is about the most si m­
plest that could be built and st ill g ive good
quality sideba nd, eit her upper or lower.

Most builders have quite an a ssortment of
junk-resistors, capacitors, tubes, transform­
ers, etc.-and from this a ssor-tment plus the
burguin basement electronic parts this exciter
can be fabricated. T he most expensive item in
t he excite r is the B&\V type 2Q4 model n um­
bel' a50 plug in phase shift net. The other
la rger items are the 2E2G or a 6146 if you de­
sir e it, 1 :3 st ep up transformer, and two uni­
versal audio output transformers rated at 4
watts each.

Since the 6 meter band is dead in this part
of the country only local checks could be made.
The exciter was complimented in every case. Its
output is approximately 5 watts PEP using' a
300 volt 200 rna. power su pply.

In this article a suggested lay-out is pre­
sented. The author used it with success, but
it is not what could be called beautiful. This
was st r ictly an experimental model.

6

• •

No hetrodyni rur is done in th is exciter. It is
at rict ly a st ru igh t t hru type. Sta rting with uu
8 me. rock, using the th ird overtone and doubl­
ing it into the balanced mod ula tors. ( Refer to
block diagram.) The balanced modulator wa s
constructed in a plug in the eight pin octal
accessory case. Refer to sketch for pins that the
IN34's are soldered to. This method was used
because of the natural sh ield ing and that vari­
ous types of diodes could be tr ied without di s­
turbing the ot her wiring. The bargain 10 f or

1.00 diodes were tr ied and they worked fine.
Three slug -t uned cera mic coil form s with

aluminum shields were used for L~La, L~ and
loop, and L6L:. L. is a standa rd % coil form
tuned to the desired frequency. The ceramic
coil forms ca n be obtained from Bur-stein­
Applebee, part number 18B120 for less than a
half dollar each. They can be di smantled fo r
r ewi ndi ng your own coils. The coil form s are
% inch in diameter.

Let 's get with the bui lding of t he exciter.
E ach section of the exciter will be described
separately except for t he cha ssis . Ref er to the
lay-out drawing and photographs for location
of components . Cut all holes in the chassis and
install all socke ts.

For L 1 a % inch ceramic slug tuned coil
form coil was used. Wrap 22 turns of #24
beldenamel wire closely wound over the f orm.

T, 6i -I I ~l i-

1 ' 3 " _. , . I

~+~ rz.:~~ ~~:tlTI .--+6C~!-~• ~ 'L L3 L4L5 L6 L7
o • .u ' _ .

.JT3 I I , I
- . ~- J~, 6 .., 6t , ;, ,

.~C·~~F~6
, 3 ~ . I i '2, '--0+_ !

1 ra

I. " ·1

r~~~~_ I ; On

l 4
J

· ' f
PO'. ' .. 6T _

Chassis layout
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Power Supply
The only requirement for a power supply is

that it delivers 300 v B plus at approximately
180 rna . and of course 6.3 v ac for the fi lament.
The author did not use a regulat ed power sup­
ply, but it can be expected that the exciter
would perform better with one. If a higher B
plus is used it is recommended that a separ ate
plate supply be used and a 300 v regulated
supply. Refer to the Radio Ama teur 's ha ndbook
for plate, scr een and bias voltages when using
higher B plus on the linear.

After completing the construction check all
wiring, making sure that no mistakes were
made. If everything checks good you are ready
to fire her up. Use an rf probe with your
vacuum tube volt meter in connection with a
dummy load to tune and peak up the exciter.
To inject a carrier unbalance the modulators
and a low level will be obt a ined. This is enough
for peaking. 'Vith t he power applied adjust Rn

Block Diagram

Audio and Phase Shift Net

Wire a s indicated on the schema tic and no
problems should be encountered. 81 DP DT se­
lects the sideba nd des ired. T he plug in B&W
ph a se shift net is a jewel and really does the
job.

with #24 beldenamel wire. LlI and 1.1 made up
on t he 18B120 slug tuned coil forms. 1.1 is
wrapped over Le, using #20 wire for L . and
#24 wire for 1.1• Approximately 300 milliwatts
is obtained from the driver, which is enough
to drive a 2E26 or 6146. No neut r alization was
needed with t he 2E26. The linea r indi cat ed may
be used or your own design. 1.8 and L, are con­
st r ucted of #14 solid wire; enamel insulated
wire was used for 1.11. Mercury batteries were
soldered in permanently in the circuit for bias
on t he driver and t he linear.

... •

'.

•

•

Shunt L, with CI a 15 mmfd capacitor. This
should cover between 25 and 25.5 me. Follow
schematic and wi re the oscillator. Apply 300
volts thru a 70 uh choke to the bottom of L,
and check the oscillator output.

The doubler should come next. If a sh ielded
ceramic coil form has been obtained as de­
scr ibed above, disassemble a nd remove all ca­
pacitors and windings. Rewind five t urns of
#20 beldenamel wire in a locat ion where t he
slug can be all the way in or out of the winds.
This will be your fine tuning. wtnd three turns
of #24 over the five turns and center tap t his
which will go to ground. Assemble t he doubler
and apply voltage 300 volts . Locate the three
t urns up or down over the five turns until t he
output is near equal at both ends of Le. Check
the out put with a vacuum tube volt meter. This
completes the oscillator sect ions.

Balanced Modulators

Install I K, RI and R. pots near the balanced
modulator socket . Fabricate the modulators in
the Lafayette RY-262 equipment case as in­
dicated in the fi gure. The modulators may also
be made permanent in t he exciter if desired.
The author feel s that the plug-in type of a s­
sembly is more desirable, because different di­
odes may be checked for best results. L , and the
2 turn link is on the sa me coil form. Use the
sa me type of coil form as t he doubler a nd wi nd
one tur n on each s ide of center t a p of L. for
the link.

bCLb Driver and 2E2b Linear

1.11 is a % slug tuned coil form wrapped

.. ,

,

,

•

PINS 6&6 NOT USED,

....

INl..

s

r Belenced
Modulator
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During the coil pruning oper at ion the grid­
dipper should be fa r enough f rom Ute F.S.l\I.
so that only a slight indication is noted on the
microammeter, This prevents detuning of the
loading coil. when the coil is completed, per­
manently solder the end of the winding to the
antenna, cover ing the whole assembly lavishly
with coil dope.

After complet ing the electrical portion t he
author fo und that an Aj ax magnetic door latch
could be f astened into the bottom of the case.
This allows the tiny meter to be firml y a t­
tached to metal surfaces such as the r oof, trunk
or dashboard of a car. Cut a 5/ 16 inch by
Ilk inch slot as indicated fo r t he magnet to
protrude through the bottom and cover this
with a thin piece of tape to protect it f rom
scra tching.

By r emoving mor e turns the unit will op­
erate on six meters. Using the banana j ack
makes it convenient to construct a set of an­
tennas. Sta r t with thirty five turns for the six
mete~ winding. When in use, you will almost
cer tamly find a need to use gam control R, to
reduce sent itivit y. . .. W3YZC

matches the builder's particular circuit.
Using a surplus 500 microamp meter com­

monly available for $1.75, the circuit is wired
as in Fig. 1. This wiring is not critical a s to
layout; winding t he coil is.

Cement a seven inch length of # 12 tinned
wire into the body of a banana jack by fir st
forming a loop in the wire to obta in a pres­
sure fit. Drill a 1/64 inch hole as in Fig. 2
and fi sh the end of a five foot length of #24
enamel wi re into it. Solder the end of the wire
to the meta l part of the jack and screw this
part into the plastic, while twisting'ihe wire
in the hole to take out the kinks.

Star t t he winding with 45 turns, wh ich
should take you to the end of the plug and
tap solder the wire to the antenna. Loosely
couple a grid-dipper to the coil and check
frequency. Remove two turns at a t ime until
l ' OU hit 29 me. First check the grid-d ipper with
a communications r eceiver to be sure you know
where 29 me is with some degree of accuracy.

1..

AII~ n Schachner W3YlC

A field st r ength meter doesn't have to have
transistors or tunnel diodes to be sensit ive.

Just obser ving a few basic principles such as
tuning and matching helps. Most hams are fa­
miIiar with the t imeworn field st r ength meter
circuit using an rf choke, diode and a milli­
ameter; in fact it is probably the most com­
monly used type. \Vith this arangement how­
ever, there is a large mismatch between the
low impedance meter and the whip antenna.
~ot only that , the meter will respond to spu­
rrous frequencies. This meter incorporates an
antenna "loading coil ," which in one f ell swoop
tunes and matches the circuit, and effectively
lengthen s the antenna. The secret is that the
coil is const ructed by "cut and t r y" so that it

until both plates of the 12AU7 are approxi­
mately 175 volts. When the modulators are bal­
an~ed , the carrier should drop almost to zero.
Using- an audio oscilla tor or a mic, adjust Rn
and Ru for quali ty; you may check this on
your receiver. Watch the meter swing up when
modulating. To get a real check of the exciter
put an S\VR meter in your antenna line and
check with your buddies for best settings of
RlI and n . Good luck during next summer 's
Sporadic E season . Give me a call. ... K8NIC

Field Strength
Meter for 6 and 10
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Forty Meter ZL Special
Doug Gaines W4AXE
2323 S. E. II th Street
Gainesville , Florida

FEED LINE CON NECTS AT XMy
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TW IN LEAD

desi red f requency. The refl ector is cut a bou t
8 percent longer unt il the an tenna is ra ised and
t uned. Bet ween t he feed points of t he two ele­
ments, a length of 300 ohm TV lead-in is con­
nected with a half twist for t he phase shift .
This lead-in handles my kilowatt okay in this
a pplicat.ion. The feed line is connected at the
feedpoint of the d irector. Wit h the dimensions
given for 7140 kc or using the formulas in F ig.
2 for other frequencies, the impeda nce is close
to 75 ohms. I played around with 75 ohm twin­
lead and baluns for my transmitter. Needl ess
to say, bandswitching became a dismal affai r.
In desper at ion, I t ied on RG-ll, and, wonde r of
wonde rs, it worked! The pi-network of my
linea r was qu ite ha ppy with t he new load.

T he end wires of the director were adj usted
in and out until a low point wa s found in the
SWR at t he desired frequency. \Vhen the best
point was found, the wires were soldered in
place. The reflector was tuned in t he sa me way
for maximum gain, using a field strength me­
ter. This was done with the boom raised to its
permanent height and the elements stretched
out to t heir approximate tie points . At th is
location, the apex of each V is a t 40 "fee t a nd
t he a pex angle is 60 degrees. Sharper a ngles
tend to decrease the usable bandwidth and di­
rectiv ity. As this angle is decr eased, a point is
reached where the array becomes too cr it ical
to t une. This point seems to be at an a ngle of
30 0

•

A FTER struggling through t he morass of
commercial broadcast stations around 7135

kc to copy the Florida HTTY E mergency Net
one Sunday afternoon, I st agger ed out of the
shack swea r ing never again. Unless you've had
the experience of being k icked in the head by
several foreign soap operas crying to the tune
of 50 k ilowatts or so ea ch , it's hard to imagine
the exasperation involved in trying t o work
RTTY on forty from this location. As I had
the coverage of Florida primarily in mind, and
the working of stations on the Eastern Sea­
board a s a second consideration, I decided that
a fixed antenna with good for wa rd gain and
high front to side r atio would fill t he bill.

The ZL special ha s been around for a good
number of years but has been used mostly on
ten, fifteen, and twenty meters. After reading
the speci fica tions, this seemed to be a good
prospect for my beam.

The antenna described here is a variation of
the ZL special and is a good compromise of
good gain and directivity small space r equire­
ments, and best of all, low construction cost.
The total l ist of supplies consist of two 2x2's,
300 feet of wire, a hank of T V twinlead, and
twelve insulators which can be cut out of plexi­
glass. Before we begin the description, let me
sa y again that this was not built for a DX
a ntenna, but rather for good coverage of Flor­
ida, of which 80 percent lies sout h of th is 10M
cation. However, when it was temporarily
raised to s ixt y feet, the first contact was in
South America.

Basically, the antenna is a pair of folded di ­
poles f ed 1350 out of phase. The ends of the
elements are drooped downward to form a pair
of inverted V's hung from a common boom. All
wires on each side of the boom are in t he same
plane, resu lting in the whole array looking
something like a four element beam.

Construction begins with t he boom which can
be of either wood or tubing cut to 17 feet 6
inches. I used two 2x2's butt-jointed and rein­
forced at the center to reduce sagging. Insula ­
tors were fastened at each end and at 18 inches
in from each end a s shown in Fig.!. The direc­
tor consists of a folded dipole resonated at the

FIG I

10
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175 WATTS SSB ON SIX METERS
with

P & H
6-150

TRANSMITTING
CONVERTER

••

•

Here ' s the simp le, eosy way to g o VHF on SI X
METERS! J ust feed the 20 me te r outp ut of your
presen t SSB, AM or CW exciter into the P& H 6·150
and you ha ve 175 Wafts PEP on SIX METERS, either
crystal or VFO controlled, depend ing on your excite r
featu res . Reshtive Pi-Ped and switchoble Holf-Po wer
Pa d permits operation with ony 5 to 100 Wa tt
exci te r. Since the 6·1 50 is a hig h stability mix ing
device. the output sig na l stabili ty is the so me a s
th at of yo ur excite r. Uses a 6CX8 crysta l oscilla to r!
Clo u A buffe r; a 6360 Ba la nced Mixer a nd a NEW
AMPER EX 8117 posh-poll output tube. Pow er input
to 8117 final : 175 Walts PEP on SSB, 165 Watts

CW, 90 Watt5 linear AM. Entire cha ssi, and a ll
sh ielding is COPPER PLATED. O utp ut jack p rovided
to furn ish 05cillator sig na l injection fo r rece iving
converter. Q uie t 200 CFM fo rced -a ir cooling. 50-70
ohm input a nd outp ut impeda nces. Husky bui lt-in
power 5upp ly hc s three sepa ra te rectifiers a nd fi lter
combinations. Meter rea d 5; PA GRID, PA PLATE and
RELATIVE RF O UTP UT. Modern istic curved corner
g rey cab inet ; 9" X 15" X 101,7". Th e P&H 6-150
i5 so thoroug hly shie lded, b y-pa n ed and pcrc sltte­
free that it ope rc tes a s 5moothly as an 80 mete r
tran5mitter. COMING SOON! THE P&H 2·150 FOR
TWO METER S!

Complete - With Built-in Power Supply,
All Tubes and Crystal, for Only $299.95

WRIT E FOR lIJERATURE

.

9 ~ ELECTRONICS INC.
~ 424 Columbia • lafayette . Ind.

This is a s imple antenna to build if you
have a st r uct ure such a s a pole, tree, 01' tower
t ha t ca n suppor t the boom at 30 f eet 01' more.
40 feet seems to be a good height for working'
stations out a s far a s 400 miles. The labor is
well worthwhile when the performa nce is con­
sidered.

I checked gain against my dipole, 'which is
20 feet higher t han t he beam. w hen transmit­
t ing, fo rward ga in to st at ions 100 miles 01'

closer is about 6 db better t han the dipole. On
longer hauls , it is closer to 10 db as reported
on good receivers, such a s 75A4'~, H Q-180's ,
75S-1 's, etc. On r eceive, a r eal mystery pops
up. \Vh en I swi tch from the dipole to t he beam,
sig na ls from t he South jump at least t hree
S-units. This dipole is a good one, too. T he
high readings may be due to a greatly different
rad iat ion angle or to the presence of obstacles
in t he field of the antennas. I t hink that a
more likely reason is the sa me thing that
makes t he cubical quad and dual-diversity beam
such goood receiving a nten na s. All have a large
cross-sect ion and each ha s nearly a n equal pro­
portion of vertical to horizontal components.
Front to side ratio is about 25 db mea sured
with a field st rengt h meter. Front to back was
purposely kept low, a s I d ill not want to lose
northern st a t ions. Stations to the East a nd
West are down fa r enough to make forty me­
ters much more comfortable to work.

So, fellows, let's don't let forty fall by the
wa yside a s a reliable band beca use of sma ll

space. This antenna ca n take up almost as little
spa ce as a f ull s ized twenty meter beam and
is st ill full s ized on for ty. Don't be per secut ed
by Russian propaganda sta tions or get involved
in Joh n Loves .ll a r y in Spanish . P ut up t he
Inverted-V ZL-Special and live! .,. \\~4 AXE

A

Grabber

i

Soldering leads shor tens tra nsistors li fe.
Hea t s inks, often not infallible, necessitate un­
desira bly long trans istor leads. What do we
do? w e build transistors, beautiful little gems,
expensive little gems. T hen we blithely ruin
them by t he t housa nds trying to solder them
in to the circuit. The solu t ion '! Classica lly
s im ple. Don 't solder transistor leads. Inser t
and solde r specia l crimpable eyelets in the
circuit. Then s lip the transistor leads thru
these a nd cr imp, ~iving a positive electrical
connection and the shortes t one possible. I
know. I should have t hought of it , too . 1'('(' f,(l'r
has them all ready to go . T hey're ca lled
TRAi\SCRDIPS, a vailable f rom Vector Elec­
tronics , 1100 Flower St., Glendale 1, Ca lif.
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6 & 2 Meter Transceiver
Roy E. Pefenberq W4WKM

A st rong newcomer in the VHF equipment
field is the Poly-Comm Model 62B, 6 and 2
meter transceiver. This compact little unit is
designed for mobile and home st a t ion use , con­
tain ing a universal power supply fo r both
modes of operation. Study of t he specification s
will show that the manufacturer, P olytronics
Lab Inc., r eally took on a task in designing
the unit.

T his transceiver proved to be very difficult
to evaluate. The time proven approach is to
compare any new equipment with the compet i­
tion in the areas of feat ures provided, per­
fo rmance and cost . In this instance, the usual
yar dsticks do not exist. No compet it ive product
provides 6 and 2 meter coverage, self contained
universal power supply and self contained VFO
for both bands.

The photo shows the external details of th is
attractive little package. A universal mob ile
mounting bracket, provided but not shown, al­
lows the unit t o be mounted in almost any mo­
bile location. Before going into the r esults of
the test, a brief circuit description is in order.
Reference to t he block diagram and t he speci­
fications will assist in understanding the fol­
lowing discussion.

The receiver sect ion, designed for A::\·I re­
cept ion only, consists of a 12 tube superhete ro­
dyne circuit using triple conversion on 2 meters
and double conversion on 6 meters. A high
gain, cathode coupled, du al triode rf stage
works into a Nuvistor first mixer. A 94 me,
crystal controlled Butler oscillator supplies the
injection signal. On 6 meters, the oscillator is
di sabled and the sig nal idles through t he first
mixer. A volt a ge regula ted, Colpitts oscilla tor,
ope rat ing at 46.595 ± 2 me is used to supply
inj ection to the second mixer. The oscillator
and second grid mixer circuits are gang-tuned,

12

resulting in a second if frequency of 5.405 me.
A st a ge of amplification follows, feeding the
third mixer. Here, a 4.95 me crystal oscillator
is used to produce the final 455 kc if frequency.
T wo stages of 455 kc am plification are used
to obtain the desired selectivity.

It will be seen that the rt-if portion of the
receiver sect ion is essentially a good design,
double conversion 6 meter receiver with a high
performance, crystal controlled converter used
to provide 2 meter coverage. The results are
very good and actual tests show that the claims
of image r ejection and selectivit y are actually
exceeded in production. The price paid for this
superior performance is the presence of the two
spurious responses pointed out in the specifi ­
cations.

Silicon diodes ar e used in the detector, AGe
delay and ANL circuits to provide excellent,
hum-free performance. A dual triode is used
in the squelch and first audio st a ges which
drive the parallel connected 6BQ5 audio out­
put tubes. These tubes, which are also used as
modulators in t he transmit condition, drive an
internal 2%# P M speaker. Rear-chassi s termi­
nals are provided for use of an ext er nal speak­
er if desired.

The 62B transmitter section is more or less
conventional except for the inclusion of the in­
ternal two band V FO. A swit ch permits se­
lection of the VFO or a front panel mounted
crystal. The oscillator frequency is tripled in
the plate circuit and feeds a frequency doubler,
driving the 7551 output st a ge on 6 meters. An
additional t.ripler st age is switched in to give
2 meter coverage. T he modula tor consists of a
high gain pentode followed by a triode which
drives the 6BQ5 modulator tubes. The ceramic
microphone supplied with the transceiver is
matched to t he speech system f or optimum re-
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ELECTROVOICE Mod. 729
CERAMIC CARDIOID MIKE

Lowest cost , yet includes every feature
essential for SSB ope ration. Flat, smoo th
response fro m 300 to 3,000 cps. Litts ' rom
stand for mobile or desk ope ration. Hl·I,
output -60 db. Ceramic element unaffected
by heat or humidi ty. Price includes relay·
control switch. stand and 8l1t· shielded
cable. Mike size 731'4" x 1112" wide.

Model729 $15.9 0

-
Flat response ~40 to 15,000 cps) penetrates QRM.
alio~s. actual Increase in RF power out. Efficient
c~rd' ,ol d pattern. essential for SSB cuts accidental
triPPing, o~ VOX eet, Output -55 -db. On/off switch
(can be Wifed fo r remote control). 150 ohms or Hi-I
outpu t selected at cable connector. Mike size 7.3/16"
x 1,Y.", Price inc ludes mike and cpble.

Modrl664 $51.0 0

Matching desk stand with OPDT switch $9.00

Stand. less switch $6.00

ELECTROVOICE Mod. 664 MIKE
HIGHEST F to B MADE

;......" .
99'er 6 Meter
TRANSCEIVER

A true ham station, ideal
for both fixed station and
mobile op eration.
Doub le con,ersi on suptrhet
li ves you extreme selecti,ity
and freedom from imalu
and cross modulation.
Tt...nsmitter sec-tion has an

ultrHtable crystal oscillator which also may be controlled by
external YFO.
Efficient , furry modulated 8 watt final works into flexi ble Pi
network tank circuit. large S meter serves for tran smitter
tun e·up procedure.

""",.. . <',.' "...
i • t ' ~ , '". ,. . ,

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

•
~

ARR OW~ELECTRONICS. INC.

'.

Amoteur Net $3.95

"Wonder Bar" 10 'Meier Antenna
As featured in Noy. 1958 OST. complete with 8 .. W
3013 Minlductor. Only a ft. long for 10 meters.
WI. , Ibs.

Amateur Net S1.85

•

Ven.tUe Miniature Tr&nsfonner
Same as used In W2EWL SSB RI( _ Malch
1956 QST. Three sets of CT wl"dlnes for
• combination of Impedances: 600 ohms,
5200 ahms, 22000 ohms. (B, usln. center·
taps the Impedances Jre Quartered.) The
Ideal transformer for I sse transmitter.
Otlter uses: Interstace, transistor, hllh
Impedance choke, line to Irld or plate,
ete, Size only 2" h. X 0/4" w. I 0/4" d.
New and full, shielded.

3 for 53.49 Amlleur Net 51.39 10 for 51D.75
ARROW Authorized distributor ef HEATHKIT Iqulpment

PRECISION PLANETARY.VERNIER
'or exceptionally fin. lun'ng

Superb craftsmanship by Jackson Bros.
of Enlland. Ball bearln. drl", V. "
dl.. shaft, 1ytH IanI', 6:1 l.tiO.
Yy J8 for fine lun1n,. [I,ll)' adapl.

•
::~~.:bl~.~ to Iny shaft. Comparable

..lUI - $"'5.
Amateur Ntt $1.50 ea.

Shown 10 'or $13.50
approximately actual size

at

PRECIS ION BALL DR IVE DIAL

"''''.''''!'........ Another superb product of Jackson
Bros. of England.•" dia. dial with 6:1
ball drive ratio. Fits standard }I'

shall. For that ve lvet touch . ••

TO SAVE C.D.D_ CHARGES. PLEASE INCLUDE SUFFICIENT
POSTAGE WITH YOUR ORDER. ANY EXTRA MONEY WILL BE
RETURNED.

All PRICES F.0.8. N. Y. C.
Arrow's Export DCJlt. $hiDS To All Parts Of The World!

Prkes Subject To Change Without Notice.

-.. , 65 Cortlandt Street, New York 7. N. Y.• Digby 9·4730
525 Jericho Turnpike, Mineola, N. Y.• Pioneer 6·8686 '

TRADE·INS W ELCOM ED



sponse. A side advantage is that the audio
gain may be fi xed a nd st ill provide good
performance.

Antenna fe ed requirements for both t he
transmitter and receiver are a reasonably flat
51 ohm termination. 80-2:J9 connectors are
used fo r separate 6 and 2 meter anten nas. In
the event one of the increasingly popula r two
ba nd a ntennas is used, an internal strap con­
nection will permit using a s ingle connector
for both bands.

The internal power supply employs a special
power transformer which allows operation
from t he uc line or, using a convent ional vi­
bra to r circuit, operation from 12.6 volts de.
Circuit swit ching is accomplished by inset-t ing
t he appropriate power cord in the chassis con­
nector. Four silicon diodes in a voltage doubler
configuration supply the high voltage require­
ments. Another s ilicon diode powers the de re­
lays when t he transceiver is operated f rom t he
ac line.

The unit loaned for t he test, Serial Number
12B719, wa s accompanied by a letter from Bud
Hargreaves, W28XB, Chief Engineer of Poly­
tronics. The letter sa id , in part, " . . . we have
found that evaluations of equipment have been
stilted and have been directed toward the good
poin t s, etc. ''ole hereby authorize you to me ntion
a ny undesirable features which you may find in
the unit. ..." Bud went on to speci fi cally men­
tion a couple of problems in the equipment.
Some problems exist in any product but they
are normally kept a dark secret by t he manu­
facturer. If an uuwitting user points out one of
t hese problem areas, t he manufacturer all too
often expresses shocked sur pr ise that such a
condition could exist . The frank and open atti­
tude of Polytronics is indeed a refreshing
cha nge.

Bud's sta t ement wag taken at face value and
t he transceiver really put through it s paces,
both on the air a nd on the bench. A local ama­
teur, who prefers not to be identified, had ex­
pressed an interes t in looking over the 62B
and I was quick to take advantage of his ex­
perience. Hi s competence is based on many
years of professional and amateur VH F equip­
ment design experience and backed up by some
rather extensive t est facilities. After inspection
and limited testing, the unit was hauled to the
basement lab and given the works. The tests
resulted in 8 pages of notes, t oo lengthy to
reproduce here. Environmental testing equip­
ment was not avai lable so specifi cat ions relat­
ing to temperature, shock, humidit y a nd vibr u­
tion were not checked. I don't claim that ful1­
fl edged compliance testing ...vas conducted but
a wealth of equipment was available and the
balance of the specifica t ions were checked out
to the extent required to detect any ser ious
departure f rom t he manufacturer's publ ish ed
claims.

The 62B appeared capable of meeting or ex­
ceeding all specifica t ions except those on trans­
mitter VFO stability. As noted in the specifica-
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tions, frequency stabi lity of the VFO is cited a s
being withi n +.02 % from - 20" C to + GO" C.
T his figures to be ± 29.2 KC at 146 :UC. Bench
tests showed drift in excess of this. Tests were
conducted at room temperature of 21.5 0 C,
using thoroughly warmed up and calibrated
equipment. The 62B was turned on after being
off for 24 hours a nd the VFO " sp ot" swit ched
on only long enough to accomplish the measure­
ments conducted at 5 to 10 minute in t ervals.
Results, from a st a rt .i ng frequency of 1..t.t .:n2
:\1 C, were a s follows:
V1"0 drifted down 106.0 kc in 15t 30 minutes
V FO drifted dow n 24.0 kc in 2nd 30 mi nu tes
VF O drifted down 12.0 kc in 31'(1 ;W min utes
V FO drifted down 2.5 kc in 4th 30 minu tes

At 5 hours and 36 minutes, the transmitter
was oper ated key down for 10 minutes, result­
ing in an adidtional downward drift of 600
cycles, At the conclusion of this test, a t her­
mometer placed loosely on the top of t he cabinet
r ead 53" C, a rise of 31.[)0 C over ambient.

Receiver st abil it y measurements were con­
ducted on 2 meters and performance was with­
in speci fi ca t ions of + .06 %. This test was con­
ducted by accurately measuring the' second os­
cillator f requency. From a cold st a r -t , the unit
dr ifted up 27 kc in 35 mi nutes a nd t hen dr ifted
down 12 kc in 1 hour a nd :17 mi nutes. Dr ift on
G and 2 meters is essentially the sa me.

Inclusion of the VFO feature in a 6 and 2
meter transceiver of compact construction
poses many problems. Extreme supply voltage
and temperature var iations , vibration and
shock are present in mobile opera t ion. The
oscillator tank switching problem is another
obstacle that must be overcome. Polyt ronics has
chosen the oscillator-frequency multiplier ap­
proach and the results ser ve to highl ight the
problem. The st abili t y, while certainly not the
best , is probably a s good a s can be expected
in a com petitively priced equipment of th is
type.

While the " state of the art" approach of a
limited range, high f requency YFO and crystal
controlled frequency converters could be used,
a number of tuning ranges would be required
fo r f ull coverage of bot h bands. Further, the
increa sed circuit complexity required to r educe
spurious output frequencies would probably
price the equipme nt out of the market.

The balance of the test proceeded nicely. Re­
ceiver performance is all that is cla imed. Se­
lectivity was found to be even better than that
cited in t he specifica t ions. 6 db ba ndwidth was
measured at 3.9 kc and 40 db bandwidth at
19.5 kc. T his degree of selectivit y is very com­
forting to have, however it imposes more st ein­
gent sta bilit y requirements on the receiver cir­
cu itry and makes any drift in the received
signal more pronounced. Retuning of the 62B
is required during warm up. Sens itivity is ex­
cellent and overall performance such that weak
signa ls really come up over the noise . Scmeter
readings were correlated with input level and
each S-unit between 81 and S8 reflected an
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AVOID
fElLING BUlG~

TG-I-R (incl. mou nt )
TG- I-R (w / u m ount )
TG~I-R (no antenna ]

LIST PRICES

110DEL :0-:0. TG-l·R
• W ill sta nd up to 150 watts RF

1'0\\"(" r-,
• S tai nlt·ss sp ring ateel whi ll ~

wa ve lnn g, ~Iay be cut to your'
specific frt·{IUC" IlCY.

• 144 to 470 me .
• Comrs complete with 12 foot

cable, Iactory installed .- .,

I
I

: ~
I

-: ........<>_ I
~lolln" fro m o UI- 1 1I. f o llTl t~ 11 .... t: only
side- I.y imt·rt iOll I 1I~l'S :y." ln ~itl e
throLJ"lh ~ .. h"It-. I mof.

t-----=~~.--

THE LARGEST INVENTORY
of USED EQU IPMENT in the

NORTH EAST. SEE SAMPLES BELOW.

WRITE FOR LATEST COMPLETE LIST

G.A.:M. offtn an antenna m oun t
Icr- int e rc hangeable antennas Of
allY n tln-r- purpose wlu-re an elcc­
trical connec tor is m-ccs sarv .

.MODEL xo. TG~I-R
USY TO INSTAll

~o ~d 10 f~mo.~ uphohl~,., !

B & W 5100 Wj51SB
Central Elect ronics 20A
Collins 32VT Wj51SB

.. 32V2
Globe 90

" SOOB
Gonset G58-1oo

" G5B·101
Ha llicra ft e rs SX-71

" SX-99
" SX· 101 Mk I
" SX-l01 Mk. III
" HT-32

Johnson Courier
" Pacemaker
" Kilowatt

Na t iona l HRO -60 W!coils
" NC-183

M O DLI.
No. T G·I-R

( 1-1-4·470 mc.]
PAT . I'E1\" I> .

P.O. BOX 312 ~~~~58 CONCORD, N. H.

"E~ RADIO
'.

( Turn page fo r Specs.)

average of 5.4 db increa se in s igna l level. Im­
ag-e rejection is exceptionally e ood . T he second
and third if frequencies could not be detected
on t he 2 meter band, with the full 2 volt out­
put of a General Rad io 805·C signa l generator
pumped into t he a ntenna connecto r . T he two 2
meter spur ious responses were present at the
predicted in tensit.y.

T he receiver a udio system is more than ade­
quate and no trouble was encountered with
nucrophonics when using the internal spea ker .
T he shock mou nting used for the rece iver tuned
circuit a ssembly and t he transmitter VFO
really shows its merit under conditions of vi­
bration and shock. T he squelch circuit works
well and can be set to t ripon signals way
down in t he noise. T he squelch t hreshold is
fully adjustable and the adjustment holds for
extended periods.

Power output of the transmitter was mea s­
ured, using a Bird Termaline 'Model 61 RF
Wattmeter. Measured power output into this
50 ohm load of 9 wa tts on 54 mc a nd S.5 watts
on 148 mc a g reed with t he fi nal inspection
check list packed with the transceiver.

I was very much impressed by the quality of
components used in t he ()2B. T efl on insulated
wire is used throug-hout the unit and all metal
parts are heavily plated. The quafity of work­
manship in the a ssembly a nd wiring is uni­
formly good. Careful atten t ion to mecha nica l
details, includ ing the shock mounting- of the
receiver tuning elements and VFO, cont r ibut e
to the overall performa nce. Physical layout of
the front pa nel is good although the compact
size of the unit does make some compromise
necessary. The front panel mike connector is
comparatively large and, a s a consequence, t he
P A tuning and loading; controls are a bit diffi­
cult to reach. For-tunately, these controls do
not require constant attention so no hardship
is imposed. The recessed f ront pa nel provides
ideal protection for the controls in the mobile
environment and this feature should not be
sacrificed. However, when t he unit is placed on
the operating table, t he meter a nd dials are
somewha t obscured by the ca binet overhang.
Flip-out extens ion feet mounted on the bottom
f ront of t he ca binet would t ilt t he transceiver
at a convenient viewing angle.

On the a ir performance was excellent a nd,
except for some comments on VFO drift, re­
ports wer e consisten tly goo d. Modulat ion Qual­
ity was reported a s excellent. Receiver drift
was noticeable during warm up but, once sta­
bi lized , t he receiver is a r eal pleasure to oper­
ate. I believe the logical approach is to accept
the VFO a s a bonus feature, to be used as a
crystal subst it ut e only a s required. The dual
band coverage and many other desi r able fea ­
tures result in overall performance of the 62B
that places it ahead of competitive factory a s­
sembled products on the basis of dollar value
received. . .. \V4\VKM
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CONDENSED SPECIFICATIONS
Polycom 628

TRANSCEIVER:

Frequency Coverage: 49.75 to 54.25 me;
/43.75 to 148.25 me.

Tube Complement: 16 tu bes, 5 silicon
rectifie rs, 3 si licon diodes and 5 gas
regulators.

Antenna: 50 ohm line. Separate SO-239
C onnecto rs fo r 6 and 2 meters with
optional strapping for 2 band a nten­
nas.

Power Source (-20 to + I0% of rated
input voltage): 117 volts 60 cycle ac at
90 watts receive, 140 watts transmit,
o r 12.6 volts de at 10 amperes receive,
16 amperes transmit.

Front Panel Controls: VFO -Xtal Switch,
Receiver Tune, VFO Tune, Volume,
Sque lch , Antenna Trimmer, Band
Switch, Driver Tune, PA Plate Tune,
Antenna Loading and Meter Function
Selector.

Size: II " wide x I0" deep x 5" high.
W eight: /5 pounds.
Finish: Marine gray with maroon knobs

and white lettering ; bru shed a luminum
grill.

Accessories Supplied: Ceramic micro.
phone with retractable cord , universa l
mobile mounting bracket, ae power
cord and batte ry powe r co rd .

Accessories, Optional: Ba se station
microphone and 2 & 6 meter dual
band antennas.

TRANSMITTER SECTION:

Type Circuit: Sepa rate osci lla tor, multi­
plie r(s) and straight through amplifier.

Plate Power Input To Final: 18 watts on
6 meters, 17 watts on 2 meters.

Modulation Capability: 85 to 100% at
average voice level using plate modu­
lat ion.

Hum And Noise On Carrier: At least 40
db down from 30'10 modulation level.

Harmonic Suppression: All harmonics and
spurious emissions better than 50 db
down.

Frequency Control: VFO or crysta l.
Crystal Stability: + .005'10 -30°C to

+70°C.

16

Crystal Circuit Stability: + .006%
_ 20°C to +60°C.

VFO Stability: + .02% _20°C to
+60°C.

RECEIVER SECTION:

Type Circuit: Triple co nve rsion supe r­
heterodyne on 2 mete rs, double con­
version on 6 mete rs.

Calibration: 100 kc graduations eve ry 4°
with 6: I tuning ratio.

Sensitivity: Better than .2 microvolt on 6
meters and .3 microvolt on 2 meters
for 6 db S+N at 30% , 1000 cycle
modulation.

Selectivity: -6 db bandwidth 8 kc + 2
kc ; - 60 db bandwidth 25 kc ± 5 kc.

Delayed AGC: Audio out put varies less
than 3 db for inputs between I micro­
volt and .1 volt.

Squelch, Adjustable: .08 microvolt thresh­
old on 6 meters, ..1 microvolt on 2
meters.

Noise Limiter: Floating series gate type.

Audio Output: At least 2 watts into 21f2"
internal speaker or 3 watts into exter­
nal 4 ohm speaker with less than 15'10
distortion at I watt.

Hum And Noise: Better than 40 db down
from I watt output.

Frequency Response: Within + I db to
-5 db from 250 to 3000 cycles.

Image Rejection: 1st image better than
85 db down, 2nd image better tha n
60 db down and 3rd image better t han
85 db down.

Spurious Responses: Better than 60 db
down except within +20 kc of desired
signal.

Internal Generated Spurious Signals:
145. 17, approximatel y 90 microvolts
(S9); 147.80, approximately 80 micro­
volts (S8).

Cross Modulation and Desensitization:
Better than 50 db down at +20 kc,

IF Frequencies: 52.00 me (+2 me), 5.405
me and 455 kc.

Stability: + .06% from -20°C to
+ 60°C.
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250 WATTS

TO 50 KW
,

TECHNICA L
MATERIE L
CO RPO RA TION
MAMARONEC K, NEW YORK

The

Models TER·18K and Model TER-25K
are new addi tions ta TMC's family of
dummy loads and antenna termina­
tors/ d issipa to rs that cover the power
range of 250 wa tts average to 50 kw
peak. Models TER- 18K and TER-25K
are provided in 50, 70, and 600 ohm
terminations and are housed in meta l
cases provided with casters for mobility.
A meter to ind ica te forward and re­
flected power for computatian of VSWR
is provided as an optiona l item. Model
TER-l 8K·600-8F, a 600 ohm terminating
unit in a fibergla ss reinforced plastic
case, is used to terminate a Rhombic an­
tenna in hig h powered transmission serv­
ice of up to 50 kw PEP, over the f re­
Quency range of 4 to 26 megacycles.

,
j

~, .,,5
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a rid s ubridiari.r
OTTAWA. CANADA. ALEXA NDR IA . VIR GINIA. GARLAND. TE XAS

LA MESA, CALI FORNIA . PO MPA NO BEACH. FLORIDA
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DUMMY LOADS AND ANTENNA TERMINATORS/DISSIPATORS)

WITH TMC ModelsI
•

~0• ~ -< >.- - , -< -. ':;1 .. i.- ~. -01• • < •
'-')1::;; -, .-. 0- •,., =0 J ;; ~ .! < ~ •." " . 0 < • • 0

Tn ·2~}OO U DC ... )(I "" n. '"
n l ':KlO·! OU DC .. }(I .... '" ,~

TU..'«l-6OO II; D...·I99jll DC .. )0_ '" ,~

Tn ._IIIOO-}OO U oc .. *_ ,- ....
n._H OO_70 U DC .. 30 _ ,,~ '''' I)
TtI.." oo-600B O...·lOO/V DC '" 10 me l no "00

Tn ·~'O U p A.2 10 /U PC .. .10 • .... "..
n l ·1OOQ. loOO U 2_10_ .... "..
TlII. ·_. DA-1011U PC .. }O_ .... "..
Tn. · l ~ K"' ,J.O U DC 10 30"" 18.000 ... )

TlR · 18K(;.' OU DC '" )(I "" .."" ss.ooo

T'fl· III.KA.70 U • ...eoo ...
TIJ: _I IlKC-' OU - """ ...
n._III.K.(,OO1l ..- ,~ ...
TU .·18K-600 IlF 4-21 .... 18.000 .""
TlR ·2lKA ·' OU DC '" )O m< 2' .000 1<1,000

nl.-lSKCW U - """ ~""

n l ·21K-P O ll •

""" - )

TU·lSKC·>O U - "',. ~..
TTII_n K-600 II 4.-11 _ ".. ~..

f ", wm,.";"" If 1l..,.J1oo.... T' an,I.......
m.. '" !ooIn S<r<irt !lull..," "BOl l . ,

A PRIL 1962 17



.. •

W6AM visiting Finland in 1961 summer.
OH2XK, OH2RM, K2RKN/OH2QZ, OH2XZ of
U.S. Emb.,ssy, W6AM, in shack of OH2XZ.

three classes: Tech n ical , Novice and General
Class. Techn ical Class requ ires knowledge of
electr ical and r adio technics a nd regulations
for amateur radio. However, no code speed is
r equir ed . Novice Class requ irements consist of
basic k nowledge of electr ica l and ra dio tech­
nics, code speed of 8 wpm plus regula tions for
amateur radio. General Class requirements are
12 wpm code speed , good knowledge of radio
and electrical technics, considerably good abili­
ty t o communicate on the bands, not to men­
t ion good knowledge of amateur rad io r egul a­
tions etc. In general t he requiremen t s are
much like t hose in t he USA . T echnical Class
license allows 200 wat t s on 144 me and h igher
bands, C' V or phone. Novice Class allows a
ma ximum of 15 watts input power on 33 10­
3545 kc, 7020-7050 kc and 21060-21150 kc CW
only, and the transmitter must be crystal con ­
trolled. After making at least 300 QSOs the
Novice will be allowed to try to pass the Gen­
eral Class examination . The Novice class li­
cense is valid for a maximum of t h ree years,
a nd it will not be renewed . The General Class
rights are t hose al ready men t ioned .

O H2YV J ohn Volamo, G enera l Secreta ry of th e
SRAL of Hnlend, honorary Seeretery of the
Award Hunte rs' Cl ub , President of the local
radio club , member of AI -OC, I cps-Cw-Club.
HSC , Ree. etc.

In Finland there are possibilities to any for­
eigner to get an amateur license and an a ll
cal l. H owever , this is based mainly on the
reciprocal agreements, but many except.ion s
have been done, too. At the p resen t t ime t here
is one Amer ican (OH2XZ) , one Australian ,
and one Norwegian a mateu r licensed in Fin­
land. E arlie r t here have been a few English­
men, a few Swedes, etc. At t he present time
it seems that the Finni sh authorities are in
favor of t he reciprocal agreements beca use ap­
plications of some amateurs of "non-reciprocal"
countries have not been accepted. In Finland
the a uthorities have given S HAL the r ights
to control the r a dio a mateur a ctivities; prob­
ably Finland is t he only count ry in t he world
where t he offic ial league has such duties and
pr ivilege! T hi s system is ' v'ork ing well, a nd

•

Joh n v ele mc O H2YV
lsokeerl 4-8·30
Le t te see rl. Hel sink i
Fi nlond

•..............._ -

•

Ham Radio
Finland

T !lEFinnish Amateur Radio League, S RA.L,
IS among the oldest amateu r rad io organiza­

tions in E u rope. It was fou nded officially in
1921, so t his spring means t he dl-year mi le­
stone to it. However, long- before t his t her e
was considerably st rong amateur r adio a ctivit y
in Finland; some of the st ill active Finnish
amateurs were lin the business' already around
1913-14, not to mention the actual pioneers
who are not living among us any longer. Let
us mention only A. Tigerstedt who developed
the vacuum tube in a way t hat t he Germans
a dopted as an important mil itary secret t ha t
~ime.. Leo Lindell OHINA, s ile nt key in 1936,
IS sa id to be t he f ounder of S RAL, also t he
first F innish radio a mateu r . I n addition to
these the amateur radio has many trad it ion s
in Finland.

The membership of SRA L (Suomen Ra dio­
amatoorili itto) is about 1800. Approxima tely
1600 of t hem are licensed amateurs . The coun­
try is divided into ten districts, OH1 -0H¢ ,
OH¢ Aaland Isl ands having' sel f'govcrn ment
a nd thus count ing a s a separate cou nt r y from
Finland in t he Amateur Wor-ld. The ma ximum
input power allowed to 011 stations in t he
General class is 200 watts on 80-40-20-15-10
meter bands a s well a s on the VII F bands.
There are possibilities that special permission
will be granted to OH amateurs for operating
on 160 meter band with a maximum of 10
watts input power.

The amateurs in F inland a re divided int o
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violations against radio laws happen very sel­
dom among the Finnish radio amateurs. The
cont rol 'York of SRAL is mainly advising but
in ser ious cases SRAL has right to propose
cancelling of certain amateur radio licenses.
Thus t he amateur radio activity in Finland is
extremely free, however the system gives
SRAL very ser ious duties and somet imes
ca uses cer t a in difficulties especially when vio­
lations are notified.

The DX activity in Finland is on a high
level, a s an average. The high top man prob­
ably is OH2NB with approximately 300 coun­
tries worked. OH5N'V comes with some 260
countries on phon e alone. Over 30 OlI ama­
teurs have more than 180 countries worked;
they represent about 7-8% of the continuously
active OH amateurs. The contes t activity in
Finland is high, especially in the international
contests like "rAE-contest, ARRL Compet it ion
etc., and before all the Scandinavian Activity
Contes t which usually show very s t rong Oil
activity on the bands. The number of Oil's
in these contests usually is among the highest
in the whole world. SRAL issues three awards,
OHA, OHA-lOO and OHA-BOO, for contacting
OH amateurs. Rules of these a re available
from Box 306, Hels inki.

Among other international activities in Fin­
land there can be mentioned al so the 'VDT
a nd CRC awards, W'DT being issu es by the
Tampere gang (OH3), and CRC award by the
Radio Club of Cafe de Colombia (hi!). CRC
has meetings daily, at the luncheon t ime, and
thus it can be sa id to be the most active ama­
teur radio club in the world! Furthermore, the
oldest and original award and cer t ificate hunt­
ers' organization, the Award Hunters' Club
(AHC) has its headquarters in Finland. New­
est addition to the Finnish certificates is the
VRCC for the Finnish Railroads lOO-year
jubileum, issued by the railroad amateurs.

The local club activit y in Finland is lively,
too. There are nearly 30 clubs altogether, r ep­
resenting practically all Finnish cities. These
dubs include most of the act ive OH amateurs

o
o

Presid ent of the OH Yl amateurs, Mari.
OH2FB IXYL of OH2YV).

in their membership. The big-gest of them I S

the OH2-Club, "Kakkoaten Kerho," with a
membership of approximately 300. The sma l­
lest clubs contain around 5-6 members. The
Club s ta t ions usually have call s igns beginning
with the letter 'A,' OHIAA, OH2AA, OH5AC,
OH6AB etc. The Headquarters call is OH2A,
having also been used as OH4A, OH9A and
OH..A.

There are approximately 35 YL and XYL
amateurs in Finland. A few of them are in
the Novice Class. Thei r act ivit ies are not ex­
tremely st rong on the bands; merely they seem

O H2NB Armas Valst., the top OXer of Finland.
O ld Timer, one of the first Fin nish Radio Ama­
teurs.

t o like to arrange meetings. Mostly t he OM's
of the XYL a ma teurs are licensed hams, too.

The youngest 011 amateur is OH2BAD, 13
years of age, good "runner-up" being OH2BL
with 14 years of age. They both are st ill in
the Novice Class but very soon they will be
cha nging the final tube to bigger ... The
Novice Class svst em has given very good ex­
perience in Fin~land as to the oper a t ing ability
and skill of amateurs. The General Class ama­
teurs coming from the Novice Class regularly
show a very good skill on the bands; this is

(Turn to page 77)

l"

/••

O H7NF Eino Telvenen. the 7 me specia list wit h
156 countries on forty cwo Old Ti mer, one of
th e European pioneers on 28-mc-operating
werld-wlde in th e early '30s.

••
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J ames G. l ee W6VAT
Box 45621
l os Ange les 45, Ca lifornia

A ll Extra H and ill tlie SIwek

Dot Maker
~ll AKY times while trying to track down

TV I, Bel , Parasl tics, et c., in a trans­
mi tter, two hands are just not enoug-h to key
t he transmitter, tune an absorption waveme­
t el' and TV set all at the sa me time. If there is
someone el se around to a ssist th is is no prob­
lem, but when one is alone it is impossible to
be in t wo places a t once. "DOT MAKER" ca n
help solve this and other problems.

The basic circuit , shown in Fig. 1, is a
free-running multivibrntot- . This circuit is due
to Courtney Hal l' , a nd is probably one of t he
simplest m ul tivib rator circuits to he fo und.
Yet, it is reliable, s ta ble , consumes very little
powe r, ca n be synch ro nized , and can be wired
in only a matter of minu tes. In Fig. 1. when
voltag-e is applied, C begins to charge throug-h
\'1 and R"; the cur-rent t hrough R~ cu ts off
Ye. When C has char ged, \' . cuts off. Since
no more cu rrent is flowing t hroug-h R~, V~

conducts and discharges C through Rio The
orig-inal condition is now r estored a nd the
cycle sta r ts over again . V I a nd \'2 can be com­
bined into a si ng le tube envelope such a s a
12A U7. 12AX7, 12AT7, and other s imila r
types. Ca pacitor C may be sw itched to provide
different rates , a nd if sy nch ron iaa t ion is de ­
s ir ed , the grid of Vr ca n be re tu rned to g round
through about 200K ohms and sync voltage

coupled to the grid of V~ t hrough a ca pac itor.
T he output should only be taken from t he
ca thode of V~ since it is not very sensit ive to
loading impedances ns is th e cathode of VI.
V~ acts a s a cathode follower in this case.

The frequ ency is changed by changing the
capacitor and/or the resistors. Making H~

va r iable and sw itching in different values of
C g ives a very wide frequency range.

Referring to F ig'. 2, the actua l ci rcu it of
" DO T I\lAKE R," one 12AU7 is u sed as a low
frequency mu ltivibrator t o operate r el ay K I,
an 8000 ohm Sigma 4 1" rela y. Its con t acts key
an external circu it by way of the terminal
posts mounted on the edge of the Minibox. The
second 12 A U7 is an audio oscillator which can
be used with phones. a s peaker and output
transformer, a pre-amp, or other reasonably
high input impedance audio device fo r monitor­
ing- purposes. T he 500K pot in t he kever gives
a p ulse r a t e of a pp roxima tely 2 cps t o 70 cPS.
and al t houg h th is particular Sigma relay wi ll
not follow over th is entire range, it does follow
over a major portion. There are two reasons
why just any rel a>' \vouldn't follow over the
whole r esistance range. One is that the cur­
rent is drawn in shor t pulses and at the high
resis ta nce end of the pot, i.e.. low pulse fre-

12AU7

e.aC '
I~I: I eH/~O MA

2~MAl120v
rae, REeT . 1:lOv ,

22A .. ok ok K' .,-
2011:lyZOll50 \"------ - ---{

~ 12AU7 (BLAC K)

- , \ l REO s
2 ,

--- ---
?', O;,? KEYER

22K '0 K

• t12 AU7 ~ 12AU7 ,
.0 ' r 2

~ --- -,.:- 0 05

•
"'5- :lOO;'

AOOOO '- ;' KEYING RAT E'ON' -
0'

PHONES

Fig . 2
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CORNELL­
DUBILIER

DESIGNED FOR
HALF-TON ANTENNAS

We've designed our HAM·M antenna rotors
to support a dead weight of 1000 Ibs.
Your antenna probably weighs a small
fraction of that, so see for yourself the kind
of safety margin the HAM·M gives you!
But there's more! A positive electromechan­
ical locking mechanism provides 3500
inch-pounds of resistance to the side thrust
and whipping action of hurricane-force
winds. And its bell-shaped, high tensile
strength aluminum alloy housing is corn­
pletely waterproof, assures brilliant per­
formance even when caked with 5 inches
of ice!
At $119.50 amateur net, the HAM·M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

CORNELL·DUSIUER ELECTRONI CS, DIV, OF FEDERAL
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1. N. J .

Fig. I

EASY TO LEARN CODE
t....rn 10 Incre.n 5pt~d .... lth an

I n 5trurto&"UPh-lh~ Cod~ 'reeeber th. t t .k~ 1
tne p l ac~ or li n OIl~fllor ·lnnruct or and ~nabl~1
anyone to mailer code without further asdn­
ance. AvailaOle t apes rrom berlnnerl a lphabe t
to typical rneeaaaes on all subjects. soeec
ranKe 5 to 40 WI':\1. Alwa n read)'-no QR:\1.
Thoullndl have "acuutred the eode" \I-I th the
I nst ruclograph SYS tem. Write today for ecnren­
lent ren tal or pu rchlle plan l .

I NSTRUCTOGR AP H COM P A N Y
471 3 SH ERID A N ROAD. CHI CAGO 40, I L L.
4700 Cren5haw Blyd.. LOI Angeles 43, Calif.
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quencies, it is not always enough to ca u se t he
relay to operate. The second is that at the )0\v
r esistance end of t h e pot, t he r elay ca nnot
f ollow becau se of t he a r ma t u re inertia.

The S igma relay used in th is vers ion has
both adjustable con ta cts and s p r ing te nsion,
consequently it can he adjusted for maximum
r a nge. This is a desirable feature, although
not absolutely necessa r y . As long a s the relay
will operate on 1 to 2 mil liamper es no prob­
lems should he e ncou nte red. T he a rmature co n­
tad need not be grounded if desired; however ,
if it is not, t he ins ulation volt ag e of t he relay
may be exceeded when keying' in cer-tai n cir­
cu its.

T he audio oscillator may not appea r very
usef ul her e , but it se rves sever a l pu rposes.
Pluggin g- a spea ke r a nd output transformer
into the phone j ack allows an audio mon itor
of the keyi ng- rate when checki ng- for T \' I,
BCI, etc. F or checking- AJI operation t he
p ul sed audio ca n be f ed int o th e modula tor
a nd the rf envelope synchron ized on a scope
for detailed exam ina t ion . If desired. it ca n be
wired se pa r a tely from t he keyer and used as
a code practice osc illa to r or a s a keying moni­
tor.

T he " DOT MAK ER" is wired in a 3 x 5 x 7
inch Min ibox and there is p lenty of room to
spa r e. The powe r s u pply is s t r a ig-h t fo r wa r d
and the a ctual votage is no t crit ica l. Curren t
drain is ve r y small in t hi s particular ci rc uit.
" 'i ring is not critical no r is placement of parts ,
so no s pecia l ca re is needed for the constructio n
of t he "DOT M AKER." A ny way yo u use
it, "DOT l\lAKEH" will be t ha t ex t r a hand
in t he shack you 've always needed,

. . . WGV A T
L..-'·ST A BL F. fo' HEE. RUNN ING "I U LT IVIH R AT O R, "

Cou r tney H a ll, p. ilk , J u ly l nsu , Elecf ronic 1'.1IU111ment
E n g ineeri n g .
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An Accurate S-Meter

Jim Kyle
1851 Stenfcrd Ave nue
Sante Scsene , Celifcmle

WOULD you like to be honest, for a change,
in the matter of giving signal-atrength

reports ?
Those a re s trong words, yes, but if you rely

on the seale of ) 'OU 1' receiver's S-meter and
blithely quote a "60 db over 8-9" r eading,
you're being fa r from hones t. Let's take a
closer look and see why.

To star t, let's assume that our ancient tradi­
t ion tha t one S-un it equals a 6 db cha nge in
s igna l s trengt h is true. That means t hat every
S-unit change in level doubles the voltage pres­
ent at t he rece iver input.

Let 's a lso a ssume that the non-exis tent "8-0"
level represents a signa l just exactly equal to
the noise level of the receiver and the band
in Use. On 10 meters, this is usually equivalent
to about 10 microvolts fed into the antenna
terminals.

Now since every S-unit represents a dou bli ng
of t he voltage at t he antenna terminals, S-1
would equal a 20-m icrovolt s igna l. S-2 would be
40 microvolts, S-3 80, and so on until we find
that S-9 equals 5,120 microvolts or 0.00512
volt. At S-9, we begin running into "db over";
these usually increase 20 at a whack-but 20
db represents a tenfold increase in input volt­
age. Thus, "20 db over S-9" would be 0.0512
volt, "40 over 9" would be j ust over half a volt,
and "60 over 9" would be a whopping 5% volts!
The largest voltage yet recorded at t he input
terminals of a receiver which wasn't con nected
directly to a transmitter is only a bit over 1
volt; therefore, un less t he scient ists who meas­
ure received s ignals are all wet, a " 60 over 9"
signa l is just an optimist ic figment of our
imaginations.

The blame, though, doesn't rest entirely on
our shoulders . Virtually every receiver built
today which includes an "S-meter" is gradu­
ated to 20, 40, a nd 60 db over S-9-and t he
needle sta ys there much of t he time, on most
bands.

These S-meters have other fau lts, too-

22

ea rlier we sa id let's assume that one S-unit
equa ls a 6 db cha nge in s igna l st rengt h. \Vi th
most Scmeters, this is not so. The spread be­
tween 8-1 a nd 8-9 is actually 256 t imes, in
voltage input, but most meters swing t heir
needles across this range with less than a 10­
time voltage change.

If you want more of a sales talk, read al­
most any of Ed Tilton's writings-he has long
cond ucted a campaign against meaninglessly
in flated " S-Meter " reports j t he purpose of this
article isn't so much to convince you, a s it is
to show you what you can do about t he s it u­
ation f or yourself.

You can build an accw 'ate Scmeter-, capable
of measuring incoming signa ls to the decibel
in the range S-O to S-9, for under $10 (less, if
your junkbox is well-stocked). The accompany­
ing schematic shows the circuit; here's how
it works :

Ba sically, th is " SvMeter " is a balancing type
voltmeter measuring t he voltage ac ross the
detecto r load r esist or in Gdb increments, w ith a
fine adj ustment to a llow cont inuous interpola­
tion between the st eps.

The voltmeter consists of three basic cl r­
cuits: a reference voltage source, providing 10
reference voltages in 6 db swit ched s teps ; a
" Kirschoff adder" which adds together the r ef­
erence volt age and the input volt age ; and an
output indicator to shovv• us when the output
voltage is zero.

If t he meter is adjusted to give zero output
when both t he coarse and fine knobs are set at
" 0" and the receiver is bringing in only noi se,
then the st rengt h of an incoming signa l in S­
units and db above the noi se level can be
quickly determined by r e-balancing the meter
with the two knobs until the indica tor once
more reads "0", then reading the S-units from
t he coarse sca le and the "db over" from the
fine scale.

The heart of t he ci rcuit is t he " Kit'schoff
adder," consisting of t hree fixed resistors a nd
a potentiometer. T his circuit is shown separate­
ly in Fig. 1 j you can see that resistor R t and
pot R2 form one leg of a Tee, while resistors
R3 and R4 form the ot her two legs.

'Vith the r esistance values shown, and R2
in its zero-resistance position, t he two input
voltages are added together algebraically and
t heir sum appears at the output. However,
s ince t he reference is positive while the de-
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Table l. Calibration of R2 Seale.

teeter voltage is nega tive, this "addition" will
result in a n output voltage of zero if both
inputs are equal.

Now let's take a nother look, but a ssume
t h~t ~2 is in its maximum-resistance position
this .tulle. Now, t he output voltage will be pro­
pot-t iona! to t he a lgebraic sum of t he detector
voltage and half the reference voltage; the r ef­
erence voltage has been multiplied by the
ratio of R3 to Rl + R2.
A~tuall y, the output voltage is only pro­

portional to t he sums of the input voltages in
both cases, because R4 acts a s the lower leg
of a voltage divider. S ince we are interested
only in one output voItage-zero-this fa ct is
not important.

T he maximum-res istance position of R2 COI' ­

responds to the + Odb scale reading, and the
zero-res istance position is the + 6db scale r ead­
ing. By swit ching the reference volt a ge in
6 db st eps with R2 set to +Odb, t he coarse
adjustment covers a range of detector voltages
f rom approximately 1/16 volt to approximately
32 volts. Adjustment of the fin e pot (R2) ex­
pands this range upward to 64 volts. Few
r eceivers will handle a a-t-volt s igna l level at
the second detector, but most will produce 1/16­
volt output w ith only noise input.

At t his point, you may be wondering what
will happen to detector performance, with a
path from B + to the detector. H ere's where
t he voltage divider formed by R4 comes in.
At its worst, the positive voltage at the top of
R4 ca n be only 111000 of tha t at the top of the
reference st r ing--or 0.064 volts . This is fur­
t her cut down by isola t ion through Rt and
R2, to only microvolts at the detector.

The low voltages across R4 also make neces­
sa r y the rather elabor a te zero- indicator sys­
tem com posed of V1 and its a ssociated re­
sistors, in addition to the 50·0-50 microam­
meter. This circuit is a convent ional bridge­
type VTVl\I except that the cathode resist­
ances are higher than normal; the meter indi­
cates the difference in curren t fl ow in the two
halves of the tube.

when the S-:\Ieter is balanced, t he current
flow will be equal and the meter needle w ill
r est in the ce nter of its scale. When the S­
Meter reading is weaker t han t he incomi ng sig­
nul, the needle will be above center; when the
S-:\leter reads less than the incoming s ignal
st reng th , the needle will be below center.

FIG. 2
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The meter used was chosen for price; La­
fayette Radio sells th is model for $2.95. How­
ever , you can use any meter of simila r current
ca paci ty you may have; the zero-center featur e
is not necessary, since a zero-set adjustment is
provided in the meter circuit. To use a zero­
left meter, s imply adjust the zero-set until the
needle r ests in the center of the scale with t he
ind icator disconnected from t he adder a nd the
R4 terminal of t he indicator grounded.

The only cri t ica l part of construction and
installation concer ns R3-this resistor should
be located right at the detector load resist or ,
and a shielded lead run from it to R4. The rest
of the circuit can be a n out boa rd unit. Power
ca n be taken from any source ca pable of sup­
plying 10 ma at 200 to 300 volts de a nd 600
ma at 6.3 volts for the filament.

To use the S-l\1eter after it's buiIt and in­
st a lled, sta r t by set t ing both the coarse and fine
knobs to their zero settings. Turn the receiver
to the band in use, and disable the A VC by
switching to -mcow a l. Find a vacant spot on
t he band. Using the r eceiver RF and/or IF
gain control, balance the S-Meter for a center ­
sca le indication. This calibr ates t he instrument
to the prevailing noise level for the band, the
receiver, a nd the particular cond itions at the
time.

Now, secure the r eceiver r f or if gain control
in position with a st ri p of masking tape. If it
is moved, you'll lose ca libration. Tune across
the band to signals , and a t each s ignal you
want to measure, balance the S-::\Ieter with the
coarse and then the fine knobs.

Note that the fin e knob provides only an in­
crease, not a decrease, in indication. Start with
both knobs at zero; the needle will be t o the
lef t of center. Incr ease the coarse set t ing until
t he needle moves to the right of center, then
decrease the coarse set t ing one unit and center
t he needle with the fine knob.

\Vhen you have the receiver calibrated to
the meter, you'll occasionally find signals which

Scale
Cal ibra t ion

+ 0
+ 1
+ 2
+ 3
+4
+5
+6

Resistance of R2
in Circuit

1 meg
782 k ohms
589 k ohms
415 k ohms
262 k ohms
125 k ohms

° ohms

APRI L 1962 23



overload the set; if you take the time to cali­
brate the gai n cont rol as well, you can then
back ofT and handle t hem too.

To calibrate t he gain cont rol, di sconnect the
receiver f ro m the antenna and hook up a signal
generator , Tu rn the gain cont rol to maximum,
and balance t he 8-) leter with the two knobs.
T he 8 · :\leter readi ng is immateria l, but for
convenience t he signa l generator should be ad­
justed so t ha t the rea ding is somewhere be­
tween 8-9 + 0 and 8-9 + 6,

Murk t his posi tion of the receiver gain con­
trol "0", Xext. set t he 8-) let er course control
one unit lower; leave the /i nc knob a lone. Using
the ga in control , reba la nce the meter , l\I ark
this posi t ion of t he gain cont rol "+ I ", :'tlove
the coarse control another unit lower and re­
balance with the ga in cont rol as before, mark­
ing' thi s posit ion " +2". Continue in this fa shion
until the gain control is completely calibrated.

If you r u n out of ra nge, losi ng the signa l
or going below " 8-0" during this procedure,
return to the last accu ra tely cali brat ed posi­
tion. Then move the ('OW' He cont rol back to S-9
and increase s ignal-gene ra t or output unti l t he
meter is rebala nced {you ca n use the fi ue con­
trol to reba lance afte r t he s ig nal generator
output is in t he right runge}. This establishes

a new reference level, and you can continu e
cal ibration.

To use the calibra ted gain control with the
S-l\Ieter, first proceed a s before-tuning- to
no ise, sett ing both ('O(l rs(' a nd fin c controls to
zero, and balancing with the gain control. Now,
note the gain-control reading, When you run
into a sig na l so strong t hat it overloa ds t he
receiver, back t he gain control down an in­
t egral number of steps (if the original reading
was + 4 % , you can back it down to + 5 1h , plu s
6%, + 7 % , but not to + 7 Or + 6 ). Note how
many steps you moved, and add this number
of Svunits to t he st rength you mea sure ( if you
moved down fo ur st eps and read 8-9 plus 5,
the true reading would be S·13 plus 5 or in
more conventional terms, ~o over 9-but you
won't find this kind of sig na l a round) ,

.. . K5.JKX /6

I' ART S LI S T

1 si n g-le-pole, l O-I",~i ti"l\ rota ry s w itc h ICQARS ..: Con-
t ro l ~

I t -meeohm , li near taper potent iometer i R2 1
I 50 00-ohm, li near tap e r potentiumetet- l ZERO S fo:T ~

I 50-0-50 mle roam metee {Lnfayet te TM ·l a recom rnended ;
a ny 50. c r- 10lJ-mic- r oammete r will work,

I 9-pin t ube socket
I Chfl~8 i8 box
knobs , uauel decula, wire , und 1'01<1 ('1'
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Ralph Burch W8lCU

THE fo llowing a ntenna was designed to be
used with a 35 watt, 75 meter st ation which

I spent a great deal of time in stalling- in my
I Un9 Shasta camp traile r .

The thing that really got me into trouble was
f a lling- over tent stakes and getting mixed up
in campers clothes lines wh ile t r ying to erect
a 75 meter doublet in one of ma n y :\l ichi ga n

parks , Right then and there I knew I would
have to come up with a new approach on port­
able antennas ,

The antenna had to meet certain s pecifica­
tions :

No, 1. It couldn't take to much space,
No.2, It had to be erected easily in a rruru­

mum amount of time.
1\'0,3, It must be su ppor ted at one end by the

trailer making it easy to fasten t he
other end to some convenient tree,
post, or mast.

No, 4, The a ntenna must be fai rly efficient.
With this goal in mind, I set out to design

what I call the LeU portable antenna.
Th is antenna consi sts of nothing mo re t han

a piece of copper clad 300 ohm TV ribbon cut
exactly 60 f eet long (for 3.9 me) . At one end
the ribbon is fed into a st anda rd coax fi tting
and one wire is soldered to the sh ield or ring.

SA S.
COftO

300 ... TV
LEAD IN
COPPER CLAD
STEEL.

!

39M"<~ .J
&0 FT- -I INSUL ATORI-

MA:~;nJ
8 31 Sf'

"'"FITTING
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32 & 64 ELEMENT STACKING KITS ARE A VA ILA BLE

• LARGE CAPTURE A REA
• M ECHAN ICA LLY BALA NCED

FRONT TO BACK RATIO

• liGHT WEIGHT
• HIGH FORWARD GA IN

• HIGH

_-.;:;<FR~fiii=in~l----
'

VHF
.,.e::RRIFIC. COLINEA R ARRA YS
LOOK TO CUSHCRAFT for SUPREME PERFORMANCE

Send for free literature
on the Springfield semj~
Ie i t , and Van gua rd
factory ossembled radi~

phones. All models or.
fu lly tronsistorized ond
o r. ova iloble with e ither
superregenero t i" e or su-

perhet reee i" e.s. Prin ted circuit eon"e.t. .. a lso ovai labl• .
We ha" e been l upply ing omaleurs a nd ind ust .y d i.eet
from e u r fa ctory since 1951 .

from

Canal Street & Beaver Dam Ro ad
erlstor, Pennsylvania

VANGUARD ELECTRONIC LABS
190-48 99th AVENUE • Dept. H· 3 • HOlliS 23. N. Y.

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

I NEW I I
I I I
I . I I
I . c, I I
I I I
I I I
I I I
T-R SWITCH I MO DEl 381 IL -l

•••with selectable bandswitching
This compact electronic T-R switch
(4%, " x 4" x 4 .!-1") d oes a big job in
a utomatic break -in o p era tion o n
CW-SSB-AM-DSB. Bandswitch covers
80 t hrough 10 meter bands. Integral
power su pply. For commercial applica­
tions, it will hand le m ore than 1KW
AM phone and up t o 5 K W SSB. " Fail­
safe" design automatically keeps trans­
mitter connected to a ntenna when
u nit is not energized. M a tches 52-75
oh m coaxial lines.

This is the switch you've been look­
ing for . See it a t your local dealer, or
write the factory ~ direct.

73M.iu & CJf/tJ. ,<i'M.

The other wire is f ast ened to the center . A t t he
other end the r ibbon is s imply shor t ed together
with an insula tor insta lled (see sket ch }. F a s­
tened to the insulator is about 30 feet of heavy
sash cord.

On t he tra iler nea r t he top on one s ide, I am
using a 4 inch coax feed t hru fitt ing. On the
inside of the tra iler I use a pproximately 3 feet
of 50 ohm coax to g-et to t he station. In addi­
tion to the antenna syst em, I have a sma ll
meta l s ta ke with a wire about 3 feet long and
a ba tter y clip fa stened to t he end.

Once I have arrived a t the desired camp si te
a nd pa rked the tra iler, a ll that is necessa r y is
to screw the coax fitt .ing on the feed thru near
the top s ide of the trailer, pick out a convenient
tree a bout 65 feet away, t ie a pai r of pliers or
a weight on t he sus h cord , toss it up over a
limb, pul l the a nt enna t ig-ht , push the ground
rod in a nd fasten t he batter)' clip to radio
ground. T hen on t he a ir I go.

In every case the a ntenna height should be
8 feet above grou nd at the trailer end a nd
about :W feet at the f a r end.

T he a ntenna is essentia lly the sa me as a com­
mercial Unipole which norma lly sets vertically
with 4 radials at 90 degrees and t he impeda nce
match is a pproximately 50 ohms. This an tenna
works somewha t the same except it is erected
hor izon t ally. The ret urn wire to g round lowers
the ground r es istance, causing' t he antenna to
rad iate more efficiently. This antenna doesn't
radiate as well a s a fo lded dipole, however, its
efficiency is very close. At :1.9 me t he sw r should
be 1.5 to 1 0 1' less.

Heig ht has a great effect on the feed poin t
impeda nce. In other words, if t he a ntenna wire
were raised at the feed end t he swr might go
up a s high a s 5-1. Whenever the antenna is
used under t he cond it ions list ed, it s efficiency is
a t optim um .

T he sa me a ntenn a could be used on ma ny
other frequencies, in fact it lends it self beau­
tiful'l y to 160 meter operation. T he formula for
figu r ing the length in feet for the 300 ohm
ribbon is 234 divided by f requency in mega­
cycles.

I hope t h is will g ive some of you fe llows some
new ideas on portable antennas. . .. _' V8Le U
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HEATHKIT HX·20 SSB MOBILE TRANSMITTER ...
A SENSATIONAL VALUE AT ONLY $199.95
1. Eas Y-la -read. e dge-I Ighied. 5Iide -ru le dl al 2. Relat ive power ou tput Ind icalo r lor e as e o f
luni ng 3. S pot tuncncn lor eerc-eeet or lalk- on frequency sett ing " . Fi~ed 50 ohm load ing
' or easy tuneun 5. Bandswil chlng 80 through 10 mete' s-all c rystals furn i shed 6. Full gear
dri ve vemier VFO lun ing 7. MOde swi tc h for l S e , US B Of CW 8. Hermet i cally sealed crys­
ta l bandpass fi lter t . VOX or push-tc -tetk operation 10. External linear amp' if ier cuto tl
bias 11. Bui lt -i n an tenn a re lay plus externa l antenn a relay control 12. 6146 for 90 wall s
P.E.P. inpu t. A uto mat ic level contro l fo r ma ximum la lk po wer, low dis lo l lion Crystal ca n.
t rct , dual conversion, hete rod yne ci rcui try. f requency stab i l it y 100 cps overall, alter warm­
up. 50 db carr ie r suppress ion, 55 db unwanted sideband suppression .

HEATHKIT HR-20 SSB MOBILE RECEIVER •••
MANY EXTRAS FOR TOP PERFORMANCE $134.50
1. Bui lt -i n calib rated " 5 " meter 2. Fas t or slow A Ve select ion 3. Rotat ing slide ru le dial
4. Crystal contro lled BFO 10' selec table si deband rec ept ion 5. 30· ' gear drive ve.n ier l un­
I ng 6. An tenna tun ing con t rol, t uv sensit ivi t y on all bands 1. Fu ll coverage 80 through 10
mete,s 8. Ser ies noi se limi ter 10. A M recep tion t . Cry stal bandpass I.F . \ilter 10. Additional
500 ohm output l or an ti· trlp ci rcuit o r headse t 11 . Di e- cas t contro l panel & knobs. Product
detector for SSB & e w . diode detec tor fo r A M. Full y compatible for use wi th HX -20. b ·
cellen t mechan ical and electr i cal stabili ty.

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

-------------------------------------------------j
~_ HEATH COMPANY

Benton Harbor 11, Michigan

Pl ease send my FREE 100 page 1962 Heathk it Cata log

Name _

A dd" · ss' _

City Sta te _

I
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A Station Control Uni t
L'sil1 !J T ransistor S noitches

E.C.E. " Ernie" A ustin W 7AXJ
32 t I S.E. Frank li n Street
Po rtla nd 2 , Oregon

Fig . I. 5" x 9112" x IO Y2" loud speaker ca bi net
conta ining interconnecting circ uitry for II ha m
station tra nsmitt er a nd receiver. The knob at
the t op is for ad justment of th e o pe ra t ing bias
fo r t he transistor break-in circ uit. The cord at
th e rig ht co nnects the neg at ive powe r supp ly
which is used to cut off th e TR switch . Across
th e bottom ere : tra nsmitter plug , bill s jacks
fo r t he TR switch and fi na l amplifier, acc esso ry
plug, rece iver plug an d . at th e extre me right.

th e VO X input a nd a ud io input jacks.
Picture by Deane BOIld

T il E sma ll size and relative ly s imple wiring
layouts f or transi stor s make them lend

t hemselves to sma ll equipment un its without
r equiring s pecia l mini a tu rizing t echniques.
The sta t ion control unit shown in F ig. 1 is
a good exam ple. The s peaker box , which is
5" x !J ~~" x 10 %" in size , hou ses all of the
a ccessc ri es requi red to connect a transmitter
and a recei ver togethe r to for m a complete
st a t ion . except a small bia s su pply and a TR
switc h. T here is enoug h s pace left in the box
for these also, if desi rable.

The s peake r box conta ins a 5" x 9" oval
s peaker. a W5LA N "Transistorized E lectron ic
Key," ( QST, May, 1959 ) , an AC supply for
the key. a "B reak-In a la T' ra ns witch" circuit,
a dd it ional t ransistor circuitr-y to provide for
VOX opera t ion wit hout relays a nd all of t he
necessary wiring to inte rcon nect t he t r ansmit ­
ter and receiver.

F ig. 2 shows the inter ior of the box. T he
transmitter and receive r plug's are extended
to connecting' blocks to si mpl ify inter-connec­
tion. T he plug's and con necting- blocks are
attached to t he removable back of t he loud
s peaker cab inet. J acks for taking cut-off bias
to the T R s witch a nd fi nal a mpli fier make it
eas ier to rearrange t he st ation 01' to remove
a uni t for servici ng.

Also fastened to the cabinet back is a home-

I

CUTS WIRING COSTS!

MODEL 24

$8.5 0
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

RATE D
15 AMPERES .

130 'JOLTS.

H ea vy duty f eatures insu re lo ng-life and complete • hnel MOllnted h~t • MUlti11 Em
utili ty for u se o n equ ipment o r in sho p o r plant! . OI -Oll S'Il itcll • SilnfGfOly SUflfless

SEND FOrt UTUATUrtE • Pill l Utili HallMe,tl l e Cu e
QUOrATlON FOrl SPECIAL UNlrS ON UQUESr ,.Ut.. • Tll tll U. t . Clr.ul • " U" Gllu d

~ • Ml lde. Pil l
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A2·10 2 Meter 10 Element
Amateur Net $11.88
Slacking Kit AS-2 $1.83

~
AlIA-t O IIA Meter to Element
Amateur Net $11.88
Slacking Kil AS-IIA $1 .26

A6-4 6 Meter 4 Element
Amateur Net $17.16
Stacking Kit AS·6 $2.19

Patent RE 24 ,413
Other patents pending
6 & 2 Meter
Model No. A-62
Amateur Net A·62 $33.00
Slacking Kit AS-62 $2.19

See Your F,NCO Distributor
or write for Catalog 20·226 to:

THE FINNEY COMPANY
D~pL 20, J4 W. Interstate St., Bedford, Ohio

._ Heavy Duty Square Aluminum Boom,
10 Ft. Long

• All Elements are Sleeve Reinforced
And Com pletely Pre-assembled With
" Snap-Out " l ock-lite Brackets

• Boom Suspen sion Rods Are Supplied
Completely Pre-a ssembled. Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
1-Fold e:d Dipole Plu s Sp ecia l 1- Fo lded

Phaain g St u b Di pole
1-3 Ele m e nt Collinea r 1-Reflector

Reflector . Z-Directors
4-3 Element Collinear

Directors

The Only Single Feed Line

6&2 METER
COMBINATION YAGI ANTENNA

®

from FINCO

•
TWO ANTENNAS

IN ONE*
' a not he r FIRST from F,NCO

made chassis on wh ich is mounted the "Tvan­
switch" circuit. A m ult .i vibru tor circuit, con­
necting the transmitter " VOX" ci rcu it t o the
"T'ranswitch" ci rcu it , and a bias c irc uit for
cutting olf the fi nal a mplifier whi le reccivirur
have also been m ounted on t he chassis. 'I'hi s
circu itry will be the subject of a later article.

Notice the sma ll line-to-voice coil transfor­
mer at the lower right. This is used t o permit
taking the receiver output through the "anti ­
t r ip " ci rc u it in the tra nsm itter a t a 500 ohm
impedance level. cutting it to 3.2 ohms fo r
the spea ker voice coil . This increases the
amount of control available for adj usting the
anti-trip feature.

Inside the speaker cabinet ca n he seen the
"Electr-onic Key" unit a nd the louds pea ker.
Out of s ig ht a t the right is a sm a ll 22 Ih volt
de sup ply for the "Key. " This accounts f or
t he pOWH cord seen in Fig. 1. Controls for the
elect.tonic bug and t he " Muting Level Con­
trol" are mounted on the face of the ca bi ne t .

The construction of the unit is a s simple
a s the pictures make it appear. There is plenty
of s pace under the t ransi stor chassis for all
of t he resist ors, conde nser s and wiring f or
t he circuits without crowding or creating dif­
ficult assembly problems.

The box is adequatel y ve ntilated to di ssipa t e
the sma ll a mount of heat generated in the ci r­
cuits .

This unit was developed to permit usi ng the
main s ta t ion HT -32 and SX-88 in our 23 foot
house trailer for those times when weather or
darkne ss keeps us off our f avorite mountain
la ke. The whole a ssembly is powered hy H

light p lant mounted in the trunk of our car.
B ut that's a nother stor y! .. . \V7AXJ

Fig. 2. Int e rior view of t he co ntrol unit. The
receiver and accessory plug are at the left.
wire d in pa rallel and edended to the con nect­
ing blod a t the top . The tra nsmitter p lug and
connecting block , similarly connected. a re at
the bottom. The line. to-voice coil tra nsfo rmer
is at the lower right. Across the mid d le is the
transistor ch assis. Insid e the box ca n be seen
the electro nic bug co mp onents a nd the lo ud-

spea ker.
Picture b}' Doone RO/Id

-.
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A Universal Antenna

and some

CO lli pnratiue lHeasurements John Elli son WbAO I
1720 Holly Ave.
Cept. U.S.N. [ret. ]
Menlo Perk , Cellfcmle

T il E designation of universal antenna ha s
been applied to a variety of a ntenna con­

figurations but inva l'iably t here are certain
implied limitations which are inherent in the
system. The antenna described herein is per­
haps more justifiably entitled to the term of
"universal antenna" from several viewpoin ts .
Before enumerating- them, let me hast en to
disclaim any "exotic circuitry," "sophisticated
configuration" or "technilogical break­
through!" This is a review of a time-tested
horizont al an tenna system in t he light of pres­
ent day knowledge and equipme nt available to
the amateur which can assure proper adjust­
ment for maximum performance.

The designation of universal a ntenna is ap­
plied chiefly for two important reasons, fi r st ,
t he system may be operated with no compro­
mise of efficiency on not only any amateur
band from 160 meters to 10 meters but also
on practically any other frequencies between
the amateur bands, such as a re used for Army,
Air Force MA RS a nd the Naval Communica­
t ion Reserve. Second, the antenna can be
erected on practically any residential lot and
lends itself to nearly any conceivable topo­
graphical arrangements of trees, houses and
the like. Considering these two reasons we note
that perhaps the chief perennial problem that
besets the amateur seeking a suitable antenna
system is not lack of information but rather
an excess of infor mation, so much so t hat he
can scar cely make a satisfactory select ion in
view of the different limitations of the vari­
ous syst ems. J ust to mention a few in passing
(which will probably strike a familiar nost al­
gic not e for many), system A requires t he
shack to be about mid-way between the sky­
hooks, sys tem B requires bringing the antenna
hot end through the house to the shack location,
sys tem C requires a good short: ground connec­
t ion (and the r a dio sha ck is on t he second or
third floor!) syst em D requires t uned feede rs
(which are invariably too long or too short)
system E will work on only one band, system
F requires a few acres, system G requ ires only
one mast (about 100 feet high! ) and so on.

30

E veryone can recall going through this phase
of decidi ng on what to put up a nd where.
Most of our amateur heri tage of a ntenna
knowledge st ems from the time when all trans­
mitters were home-built, and band-switching
t ransmitters were not too widely used. Wit h
such tra nsmitters a single band or two band
antenna was adequate. However , with the
present day commercially built complete trans­
mitters or kits, there exists a transmitter
capability which cannot be exercised with
many of the simple a ntenna systems in vogue.
E ven though the operator may confine his op­
erations largely to one or two bands, he would
like to " visit occasionally" on some of the
other bands. He may a lso want to join the
MARS or NCR net s, although t his desir e is
frequently circumvented as much by the fre­
quency limitations of commercially built equip­
ment, a s by inadequate antennas.

Suppose we st a r t off in pedagogical fashion
considering what we would like to ha ve in per­
for mance ver su s what we can reasonably
achieve. Consider first the question of antenna
height. Heigh t in absolute terms is necessary
only to get rea sonably clear of adjacent s t ruc­
t u res. With reasonable cleara nce of t his
na t ure, heigh t becomes related to frequency
and is more properly considered in fractions
of wavelength rather than in feet. In terms of
wavelength, if we want to get low angle radi­
at ion of 30° or less we have to get the a n­
tenna up at lea st a ha lf wavelength above
ground. It is immediately apparent that for
160, 80 or 40 meters we are not about to get
up high enough with a ny suppor t s t hat are
economically or phys ica lly within the grasp
of the average . amateur. So we accept th is
fact a nd consider what we can get with limited
height and we learn that the major rad iation
we will get is mostly high angle, 60° or more.
Actually, t his is not a ser ious disadvantage
since it g ives us fa irly solid coverage within
t he range of most contacts on these frequen­
cies, under average propagation and QR:M
conditions. By the sa me token, t here is com­
paratively little directi vity ex per ienced so
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Irving Electronics
P. O. Box 9222

San Antonio 4. Texas

..

HIVERTER 50

)

oeM'".... .... ,,'",,---

(

PREVERTER
50 &144

Extendi use " )',ur prea.ent 14 Me SSB. AM and CW
Transmittet" t. 50 Me Band

Input and Il ut put 50 Ohm . with eenneeto rs for RG 8!U

BMdpass circuitry ~ivu full 4 Mo response on b6lh
Bands.

TubC5 : 6CL6 Ouillat,r. 5763 Miur. and 61 46
Linear Amp., with 2-08·2 Reoul.ton.

PI . Net Output to match 50. 100 ohm Antenna Lllad

WRITE FOR COM PLETE INFORMATION

HI VERT ER- COMPLETE WITH TUBES AND
CRYSTAL, LESS POWER SUPPLy . ...•.. ... $99.50

3 Db PAD-FOR 20 -50 WATT EXCITERS.. • • . • • . $ 6.00

6 Db PAD-FOR so .roo WATT EXCITERS....•. $10 .50

PREVERTER SO-6 METER PREAMP .. . . . • . • • • •. •$t4.95

PREVERTER 144-2 METER PREAMP ... .• . • ••.. $t4.95

USC$ Low noh. Ph ileo Transilt llf' _ LC$s than 3 Ob on
6M. 3.5 Ob on 2M

Efl'iei ent - Requires 1.25 Ma at 12 V. DC

Rugged and Lllw Ion eonstrud ion with silver plated
chassiS and input eireui ts.

Cabinet Size: 8 " x 7" x 10 "

PO\II&r Su pply Rtlluiremenh ; ( Heat hkit HP·20 or si milar)
6.3 V. AC·2.7 Amp s ( F ili menh)
300 V. DC- 60 ML ( Ost. - Mixer)
600 V. OC_1 20 Ma. (Amplillu)
_ I ~O V. OC· (Am p. Bi q )

NEW FOR SIX &TWO!
that for all practical purposes the antenna is
omnid irect iona l. This feature is particularly
att ractive for Net operations.

La st but not least, t here is considerably
greater freedom from multipath transmission s
(fading) with high angle radiation. On 20, 15
a nd 10 meters (when they are open ) where
long distance contacts are sought we would
like low angle radiation, and at these frequen­
cies a half wavelength or more in actual feet
becomes quite reasonable. So in summary, we
may properly conclude that an average height
of 35 feet would be quite sat isfactor y for an
all -band antenna, or even as low as 30 feet
will not be unacceptable. This height is easily
within the reach of any amateur in view of
house and t ree heights and economical tele­
scoping TV antenna masts. This is one of
those rare occasions where what we can at­
ta in with in reason is just about what we
would like to have.

Next let us discuss the questions of an­
tenna location and length. These two must
be considered together. Naturally, the antenna
must be located reasonably in the clear if we
are not to lose too much power by absorption
in adjacent st r uctur es in the s t rong antenna
field. However, clear areas may not accom­
modate the required length, and in many ca ses,
the length required for a low frequency an­
tenna just isn't a va ilable anywhere on the
proper-ty. In these cases we are told that we
can bend the low cur rent ends without reduc­
ing the efficiency ser ious ly, and thereby
squeeze the antenna in to the available space.
Now, if it were possible to combine the bent
end with the flat top to get the length and
use the former as the feed system we would
be getting closer to an answer. There are di s­
advantages in bri nging t he antenna end into
the sha ck, but if we bring the bent end down
to a matching network, sever al desirable aims
may be achieved. \Ve may bring the bent end
down wherever it is physically and electr ical­
ly most suit a ble, the bent end/feeder end re­
duces the linear space required for a given
antenna length, the matching network may be
connected at the bent down end where it is
conveniently accessible for tuning and ad­
justment, the antenna can be tuned to any
desired frequency or ha r monic and the match­
ing' net can be fed with a low impedance line
such a s coax of any le ngth running to the
transmitter location.

Now t ha t we have r eviewed the general
picture, let us get down to practical cases.
First, it mu st be realized that this is a funda­
mental and harmonic operated antenna, and
as such, has no gain over other fu ndamental
0 1' harmonic antenna types.

However, a s di stinct from many other types,
it operates as a resonant syst em without com­
promise of efficiency on any frequency to
which it is tuned, it may be conveniently and
accurately tuned to any desired frequency and
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Resonating and C oupling System

Length (ft) =
{Number of half waves - 0.95) X 492

The downlead of the antenna is tapped onto
a coi l which in turn is connected to t he match­
ing networ k. It will be necessary to be able
to tap onto (I lly turn of the coil for r easons
wh ich will be expla ined later. Hence, for the
antenna coil a 38 turn coil , 3 inches in d iam-

From the above table we select the maxi­
m um length of our wire an tenna as 113.5
feet and then r educe t tia t figure by an a llow­
ance for the length of t he g round lead and
something for the resonating coil. Actually, in
practice, it turns out t hat a length of abou t
105 feet is sa t is fa cto ry , but it can be even
less, r ea lizing that a shor t er length simply re­
quires more turns on the resonating coil. T h is
105 foot length is the length of the flat-top
port ion plus the vertical portion down to the
coupling network . If t he vertical portion is
35 feet , we need a hor izontal top of 70 feet.
If s pace does not permit a 70 foot r un , bend
the fa r end down or side wa ys to get t he r e­
quired over all le ng t h. As you can see, the
length is not too critical.

eter at 8 turns per inch is used. This is half
of a sta nda rd ten inch length of A IHDUX
#2408 and w ith the 8 tu r n per inch pitch it is
possible to cli p on to any t u rn . There is one
catch I should warn you about right here!
Note that if a coil is at t he very end of the
antenna where it connects to t he matching
network t he vanishingly sm a ll a ntenna cur rent
makes t he coil inductance almost ineffecti ve.
But if we put the coil ill from the antenna
end a few fee t we have moved up on t he an­
tenna cu r r ent curve suffi cientl y to get an in­
ductive loading effect with a reasonably sm a ll
coil. In the ac tual a ntenna herein described,
t he 38 tu r n coil (52 microH) and a :~ f oot
lead f rom the coil to the coupling network
m ade a suitable combination .

The cou pli ng network is an L net which
m ust match the end impedance of the reso­
n ated antenna to the impedance of t he coax
feedl ine . An L net is the sim plest and most
efficient fo r m of im pedance matching known
but as a rule it is not a tria l a nd errol' device .
Usually, t he two im pedances to be matched
must be known within a few percent, wher e­
upon the ca lcula t ion becomes very sim ple. F or
the sake of completeness, I am going to di­
g ress br iefl y on t he subject of end impeda nce
of a resonant antenna system. This is not a
rigorous approach nor on the other hand is
it " cracker-barre l" t heoryc-c-Iet 's ca ll it a me­
dia n approach . T he t echnical lite r a ture is q uite
vag ue on the subject at hand u nless you ha ve
infinite time a nd unlimited access to all printed
matter. The value of t he e nd point im peda nce
is affected by t he height above ground, wire
s ize, proximity to s t r uct u r e, antenna configu­
ration, mod e of oper a t ion and ot her va riables,
- proba bly including "Mur-phy's Law." W ith
so many intangibles to reckon wi th, the best
we ca n do is to take a s ta tement in the r ef­
er ence books t ha t tells us that for a half wave
a n ten na a quarter wa ve above ground t he end
impedance is on t he order of 15,000 ohms. As
the frequency is rai sed the physical height in
ter ms of wavelength changes a nd the impe­
dance becomes less, t he minimum value being
on t he order of 3000-3500 ohms fo r wir e a n­
tennas. This is of in te rest only when making
t he fi r s t approximations to get s ta r ted on t he
L net des ign. From ex per im enting w ith this
antenna t o achieve a pructically perfect match,
a nd then from the net va lues working back­
wards to ca lcula te t he antenna im pedance, it
appea rs t ha t t he maxim um value ( which oc­
curs at ha lf wa ve operation a t t he lowest fre­
quency ) is between 9000 and 10,000 ohms.
This means in actual practice, tha t t he L net
cons ta nts f or a ll ou r purposes can be met wi th
a m ulti -tapped coil whose maximum induct­
ance is about 4S micro-henries and a variable
condenser with a 20-120 mmf. range. ' The
remai ning hal f of the 10 inch leng th of AIR­
D UX coil will do admirubly for the L net in­
ductance and should have a bout 12 taps run
f rom it to a swi tch. One word of cau tion,-the

,, , ,• I

0 1' 131.7

Length inFt.
142
117
131.5
122.5
13 5.7

11 3.5 o r 136.5

11 5
' I • •.. "

5
- or 3 wave
2

7
- 01' 4 wave
2

F req. in m e
Resona nt ~1 fld(·

% wave
% wave

1 wave
1 wave
2 wave

29700

21450

Freq
32H5
4000
7:100
78:12.5
14:150

it may be fed with a flat (non-resonant} line
of a nv convenien t length . This insures the
maximum performance of the a ntenna a s a
r ad ia t ing- syst em and t he maximum freedom
f rom cr itica l feeder lengths when changing
frequencies.

The antenna height has previously been in­
dicated a s 35 feet. The over all antenna length
s hould be chosen so that it is slight ly short
for the highes t frequency we expect to u se.
The put-pose in m a king the antenna alightly
shor t is to permit resonating' it to a ny de­
s ired frequency or ha r monic with a loading
co il only. If we jus t picked a random length
we would find some frequencies where a ser ies
condenser instead of a ser ies coil would be
r equired. This would introduce an addi t ional
tuning element with no compensa t ing advan­
tage. So we m a ke u p a table u sing t he H a nd­
book formula for lengths at var ious f reque n­
cres.
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I. For t ht'u ry or L lid .1t'siKII s ee (;HAM MER. QST,
Mu rc h 11:157 . 1""1' pt-ncticu l uppl icut.ion to anten na mutch­
inK see m y « r ttc!e CQ, J u ly 1960.

T he an t en na coi l t aps may va ry considerably
f rom one installation to another because the
an tenna end impeda nce will vary with t he
local in st a lla t ion condit ions but in general t hey
will fo llow th is pattern :

end voltages are high ! T he condenser should
have spaci ng for 15 00 volt s for mediu m power
r -igs and 2000 for high power r igs and t he
switch shou ld ha ve compara ble insulation. T he
coil shou ld be ta pped t o short ou t t urns f rom
the maxi mum value abou t a s follows :

-

WE HAVE THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS

WITH EXCEPTIONALLY LOW
INSERTiON LOSSES

6 METERS
"MAVERICK" The only low pass filter de­
signed expressly for 6 meters. \ Vith 9 individ­
ually shielded sections and 5 stages tuneable
forming a composite filter of unequaled per­
formance. Providing the sharpest cutoff, the
highest atteuuation of harmonics with the
lowest insert ion losses.
Less than 1 DB loss on the 6 meter band.
Accepts up to 400 watts at antenn~. An
honest 35 DB rejection of the harmonics of
8 me crystals and other spurious signals in
the Channel 2 band.
Size 5" by 2" by 3". Price $16.95
"MAVERICK H" Same as above but with
6 meter power indicator calibrated in w~tts
output. Supplk-xl with 4 foot cable which
plugs into receptical on filter.
Ind icator Size 4" by 4" by 4*".
Slant Face. Price $29.75

80 THRU 10 METERS
"MODEL F81O" - Here's 5 separate filters
housed in one package. One for each band,
and are selected by a front panel switch .
Each filter consists of 2 shielded stages of
the constant K type and is tuned for ~axl­
mum attenuation of the second harmonic for
that particular band. Band switchi~g of fil­
ters that are designed for each specific band
is obviously superior to any single, broad
band filter. Resulting in greate r attenuation
of s~ond harmonic with less insertion loss.
Second Hannonic Attenuation - 35 DB.
Insertion Loss - Less than ~ DB.
Accepts up to 1 kw. Price $24.95

PRICES INCLUDE SHIPPING COST
Avo iloble direct or through th e following Federoted
Purcho~er Stores:

1021 U.S, Rte. 22, Mountain side, N. J.
114 Hudson St., Newark, N. J .
483 8rood St., Shrewsbury, N. J.
1115 Hamilton St., Alle ntow n, Penna.
925 Narthompton St., Easton, Penna.
1127S W. Olympic Blvd ., Los Angeles, Col.
Write for complete brochures.

GAVIN INSTRUMENTS, INC.
POST OFFICE BOX 413 SOMERVillE, NEW JERSEY

HARMONIC PROBLEMS?

40 meter
40 meter

20 meter
20 meter
15 meter
10 meter

80 meter
80 meter

Approxima te
band su it a bili ty

Ta ble 2.
Active coil turns

38.5
36.5
36.5
36.5
17.5
12.5

8.5
3.5 or 9.5
1.5 or 7.5

Tuning a nd Adjusting

Freq.
3.3
3.6
3.8
4.0
7.15
7.83

14 .:1
21.3
29.0

Table 1.
Ac tive

Tap coil turns
1 whole coil
2 29
3 25
4 2 1
5 16
6 14
7 12
8 6
9 5

10 4
11 3
12 1

The a ntenna, network a nd transmitter are
connected together a s shown in Fig . l.

Si nce we do not know t he end point impe­
dance of the resonant a ntenna at the various
frequencies we have to get the proper match
indirectly. \Ve do know, however, that there
are three points on a resonant antenna where
the current and voltage are 1800 out of phase,
namely, at the middle of a current loop and
at the ends of the a ntenna. At t hese points,
and only t hese poin ts , ca n we get a purely
res istive loa d, without providing some react­
a nce compensation in t he cou pling device. So,
to get the antenna resonant we use a S W R
bridge or prefer-ably a reflected power meter
(or directional cou pler , as it is also called) in
the coax line. Then, if we can effect a proper
impedance match t he transmitter will load to
its proper value.
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Operation

Because the antenna is loaded with lumped
const an ts, the Q is higher than with a con­
ventional full length wire antenna. This means
in practice that retuning will be required if
the percent frequency change is large, such
a s when going from one end of the 80 meter
band to t he other. However , not many trans­
mitters will accept such wide frequency
changes without retuning, eit he r . You will find
when using this antenna for receiving, that
the high Q is a distinct advantage a s it peaks
up noticeably those signa ls which are in the

Set the L net inductance tap and the antenna
coil tap from tables 1 & 2. Set the reflected
power meter to read reflected powe.' and the
t ransmitt er at reduced power and tune the
L net condenser through its range while ob­
serving the reflected power. There will be some
set t ing where it will be lower than anywhere
else. Then add or subt ract antenna coil turns,
retuning the L net condenser each time, until
t he reflected power goes practically to zero,
which it will at some set t ing. T his establishes
antenn a resonance for that particular fre­
quency.c-call your power is going out. Then
check the transmitter loading at normal power
input. If it is low or high, re"" "ln or increase
the L Net inductance and retune the L net
condenser for minimum reflected power. This
establishes the proper impedance match to give
pr oper transmitter loading. The question may
a rise regardi ng the use of a P i net or li nk
coupling between the antenna and the coax
rather than the L net. Calculations will show
that since an L net is a rudimentary Pi net
(one condenser having zero capacity) any
other Pi net will of necessity have a higher
Q than an L net. Since the high impedance
transformation already requires a high Q, we
would prefer a system which has t he least
" high Q" to obviate retuning within a band,
-this dictates the use of t he L net. The me­
chanical considerations, inflexibility and un­
predictability of link coupling rules it out com­
pletely for this use. Another word of caution
on constructing this antenna syst em. A mo­
ment's consideration will make it immediately
a pparent that the 3 foot length of antenna be­
tween the loading coil and the L network will
be extremely sensit ive to any physical move­
ment since it has a small capacity to ground
which in effect is " tuning" a large inductance.
Any shift in position of the 3 foot length will
throw off all your various band settings. You
can avoid t his by using a r igid rod (such a s a
3 foot length of one-eighth brass brazing rod)
mounted on s ta nd-off insulators between the
antenna loading coil and the L network. If
this is done before any tune up measurements
are made you will avoid a lot of trouble. This
effect we are dodging is similar to the detun­
ing effect of the swa ying tip on a mobile an­
tenna.

PWR
MTR

L NET,--- I

ANY
LENGTH

35'
,, ,,

l-.. ::s '1ll 0 0
LOAD I'~ COIL

; ~ ,: 7 I

~--~

XMIT TER

c~;I RE FL

70'

Because of interaction among the various
elements of the system, the following adjust.
ment method is recommended as the simplest
and most foolproof. Since the L net acts not
only 3 5 an impedance matching device but is
also ca pable of compensating to a minor de­
g ree for a reactive com ponent in the a ntenna
i t is necessary first to have one part of t he
ent ire sys tem accurately and finally set , and
second to have a means of measuring power
transfer. The one part that must be set first
is the transmitter. It must be tuned up to a
1Wn--reactive load (resistors only!) a nd its
control sett ings logged a nd kept constant while
the remainder of the system is adjusted. You
understand, of course, that t hi s procedure is
necessary only when making the fir st adjust­
ments of the entire system. Once the settings
of taps, condensers, controls, etc. are found
they can be recorded and thereafter changing
bands is quick and accurate,-and dependable.
T his eliminates, permanent ly, t he oft-repeated
phrase on the a ir , " Just a moment while I
dip my final tank." This is not only unneces­
sa ry but if resorted to will definitely "louse
up" the entire system. This may come as a
terrible blow to the characters who like to
"peak it up a bit." The second st ep requires
as an absolute necessity, a reflected power
meter. E ither buy a kit or build the one in
the late A RRL Handbook. The latter is simple
and easy and inexpensive, and may be left in
the line a s a continuous monitor.

The actual detailed steps are, first, tune up
the transmitter to the dummy load of 52 ohms.
You can and should use reduced power for
th is tune up as long as you maintain the
r atio of plate voltage to plate current t he
same as it will be at full power. This main­
tains a constant "generator impedance" from
the final into the transmitter coupling system
to the coax line. Next, couple up the trans­
mitter to the coax line, coax line to the L net
and L net to the antenna and loading coil.
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OPERATE MOBILE
WITH

FIXED STATION
RESULTS

ON

10-15-30-40-75 METERS
I

NEW-TRONICS
MOBILE ANTENNA

You ca n reach unlimited distances and get excep-
tional transceiving results on every band with this
outstanding mobile assembly. Buy only the mast
and resonators for the band you operate. No n eed
fo r matching dev ices , use any feed lin e length of
52 ohm cable. E a ch of t h e five r eso na tor s h as a coil
specially designed for m aximum r ad ia tio n for a
p a r tic ular b and . Cente r f requency t uning is by
m ea n s of an adjustable stain less steel rod i n t he
re son ator.

T h e 54- in ch fold over. h eat treated. ~2" aluminum
mast permits instantaneous interchange of reso­
nators . The outstanding feature of the mast i s th a t
it can be folded over for entering garage or carport.
When operating the mast a nd resonator assembly . . .
is erected to fuB height. T he two sections of the permanently h inged mast aJ,e held r igid ly In
the vertical position by a shake proof s leeve clutch a r rangement. Mast h as ,8-24 base stud t o
fit all standard mobile mou n ts. SW R is less than 2 to 1 fo r any cen ter freque ncy range within
the h and . P ow er rating : A .M., dc input 75W : SSB, dc in put 250W . PEP

ANTENNA ASSEMBLY CONSISTS OF:

Part N o. Descript ion Total He ight of Antenna Amateur Net

MO·l 54 w Mast f olds at 15" from base (For Rea r Deck or Fender Moun t) $ 7.95
M0.2 54 " Mast folds at 21" f rom base (For Bum per M ount ) 7.95
RM·I0 10 Meter Resonator M altim u m 80" M in imum 75" 5.95
RM·15 15 M et er Resonator Mextm um 8 1w _ Min im um 76" 6.95
RM·20 20 M et er Reson ator M alt im u m 83" _ M in im um 78 N 7.95
RM-40 40 M eter Resonato r M axim um 92 " - M in imum 87" 9.95
RM·75 75 M et er Resonator M aximum 97" M in imum 9 1" 11 95

ANY MAST OR RESONATOR MAY BE PURCHASEO SEPARATELY.

FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!
MODEL 8M·} Flat a lloy s teel stra p f it s t ightly ag ainst any shape bum per yet
i s incon spi cuou s. length of st ra p pe rm its its attachmen t t o both large and
small bum pe rs.

Assembly is he ld in place by t wo "J" bolts at the top of th e bumper and st rap
clamp at the bottom . "J " bolts mAy be inserted between top o f bumper and car
body wh ere c learance is as low as JA ".
Whip receptacle assembly consists o f a heav ily chrome plated 1~ .. die ca st
Zamak ball with ~·24 thread. Adjustable so as to maintain wh ip in true vertical
position. Black phenolic ba se. All metal parts of the bumper mount are heavy
cadmium pla ted $6.9 5

See these outstanding NEW·TRONleS products at your electronics dis­
tributor. If he cannot supply you send check or money order for lmme­
diate delivery. Write for literature on the complete NEW·TRONleS line.

NEW-TRONIeS DIVISION

APRIL 1962

3455 Vega Avenue • Cleveland 13, Ohio
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pass band . Also, in retuning from say 3.5 kc
to 3.9 kc it is possible to change either the
antenna loa ding coil or the L net condenser.
It is easier in practice to find one a ntenna
coil tap for an entire band and use the react­
ance compensating feature of the L net wh ich
occu r!'! automatically when ret uning the L net
condenser for minimum reflected power.

The use on 160 meters has been de liberately
avoided up to now because it differs from the
procedure on all other bands. For 160 mete r s
simply by-pass the L net completely and con­
nect the coax between t he a nt enna loadin g coil
a nd ground. Th is operates the an tenna as a
quarter-wave grounded antenna and the load­
ing coil will permit tuning over a wide range
from about 1650 kc to about 2200 kc. T he S' VR
will not be over 1.5 to 1 on this band. On t his
band t he qu ality of the g round system a ssumes
some importance but on the hig-her bands t he
g-round is r elat ively not important because the
end current is so small that the power loss is
practically nil .

One poin t of di scussion remains, na mely, t he
mixed polarization result .ing from t he fact
that both vertica l a nd horizont al port ions of
the antenna radiate. This may disturb some
of the purists but for my part I find it not
objectionable. It hel ps on some close-In con­
tac ta where transmiss ion is by t he di rect r a y
path, and in ca ses of ionosph eric reflect ion,
both waves come down horizontally polarized
In any ca se.

Comparative Tests

Now, since the ultimate proof is in the per­
formance of the antenna in question, some
comparative tests were run and are described
below. No se r-ious minded amateur is going to
be content wi t h mere impressions collected
over a pe riod of time when t here are so many
variable factors impossible to evaluate. I have
in opera tion a 40 foot vertical that has been
giving sa t isf actory ser vice on f requencies from
3295 kc through 7832.5 kc over a four year
period. It wa s decided to test t he horizont a l
versu s t he vertical under a s nea r identical
conditions as possible. While th is does not
give an absolute mea sure of performance, it
does give a compa rat ive evaluation. A test was
run on an A.F. MAR S net on 3295 kc a t
night and another test was r un on a d ifferent
day net on 7832.5 kc. The test conditions were :

1. The transmitter was first loaded up to
a 50 ohm resistive load to determine propel'
tuning, and thereafter the tuning controls
were kept at t he loading sett ings.

2. Each antenna wa s t uned up with its own
coax feeder to show less than 1% reflected
power (better than 1.2 to 1 SWR).

3. Each observer set his receiver rf gain
at a level to g ive about half-scale reading on
his S meter a nd did not touch any t uning
control or gain during the test.
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4. A two minute transmission was made on
one a ntenna while t he observers noted the
average signa l stre ngth on their S meters.

5. The coax feedli nes were shifted a nd a
two minute transmission was made with the
second a ntenna .

6. Each station t hen reported S meter
streng th for each an tenna. Abeolnte S meter
readings have litt le significance since t hey de­
pend on location, receiver settings, receiver
type, etc., but when normalized (I.e. reduced
to a common base) t hey permit a direct com­
pm-ison of t he 1\\'0 antennas under a s near
identical simult aneous cond itions as is poss ible
to create. T he significance of t his is t hat since
these were rOIllJHH'(lt i re tests, the same com­
pa rative performance might reasonably be ex­
pected at a ny locat ion. F or t he nigh t test on
a295 kc the re were 12 stat ions repor ting
within a 70 mile r adi us and 3 stations at
350 miles. All s ta t ions reported better signa ls
from the horizontal antenna and were rea­
sonably consistent in an average advantage of
6-12 db in favor of t he horizont al. F or t he
daytim e test on 78a2.5 kc t here were 25 re­
porting st at ions over a 500 mile rad ius. Mos t
of them were within a 350 mile radius and
their average report was a 12-18 db advantage
in favor of the horizontal a ntenna. T hose few
stations around 500 mil es r epor ted t hat t he
two a ntennas were about equa l. One other
significant point in both the day and night
tests was that near-ly all st a t ions remarked
that s igna ls from the horizontal antenna were
mu ch f reer from fadi ng or flutter. Only a few
stations in ei t her tes t were close enough to be
r ecei ving a di rect signa l so t his represents
nearly all skywave transmission. T o avoid any
possibility of the "brute force and ignorance"
method overcoming a ntenna performance,
t hese tests were run with a low power t rans­
mitter with a pla te input of 95 watts. Because
t here we re no operating nets on higher fre­
quencies, no simila r comparative tests were
poseible but the antenna has been operated on
both 14 and 21 me bands, when openings per­
mitted, a nd the per form ance has been equally
sa t is facto ry.

As you may have sur mised by now, t his an­
tenna was investigated primarily for the pur­
pose of finding a system that would be
com pletely sat isf actor y for several widely sep­
ara ted A.F . MAR S f requenc ies as well as for
t he a mateur bands. In this regard it hal'! per­
formed with considerable success, permitting
rapid reliable shifts between bands with com­
plete confidence in efficient operation and
proper t ra nsmitter loading. However, t he
proven versa ti lity has made it highly a ttra c­
t ive for str ict .ly amateur band use.

Credit must be g iven a nd acknowledgement
is made for the assistance rendered in making
the comparative tests by ma ny of the members
of the Conac West Coast Centra l d ivision #2
a nd the mem bers of t he A.F . Western Techn i­
cal Net. ...W6AOI
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picked up in the mike from tripping the VOX.
Audio from the receiver output is rectified
positive and bucks t he voltage from the VOX
rectifier, thus preventing operation of the re­
lay due to receiver noise. If your receiver has
a 500 ohm output it may be applied directly
to t he diode a s shown, or a 3.2 ohm speaker
ou t put may be s tepped up with a small ac-dc
radio type output transformer.

As with any VOX controlled sta t ion , the
operator will have to condition himself to ig­
nore the relays cl icking in and out and a lso
avoid t he habit of say ing , "Ahhh-c-Ummm-c­
and Uhhh-," in an attempt to keep the s ta ­
tion on the air when in real ity he has not hing
worthwhile to say but won't admit it. J ust
th ink how much quiete r the band would be if
VO X operation was mandatory!
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One Tube VOX
Fred Cupp, KS AO E

FOR some obscure reason unknown to this
writer, VOX operation seems to be used

only hy t he sideband operators. VOX opera­
tion however is very practica l for other modes
and has been used with excellent results by the
author for A1\I , FM, and MeW on six meters
for at lea st s ix months. Per ha ps the corn­
plexity of most VOX circuits drives operators
away. so here is a sim ple yet effective VOX
using only one t ube which acts as the mike
pre-amp a s well a s t he VOX.

The schematic diagram and parts values are
shown in F ig. 1. VIa, one half of a GAN8 is
used as a conventional pe ntode audio pre-amp.
The audio signal is coupled from the plate
to the gain control and following st a ges of
the modulator . T he a udio signal is a lso coupled
into the .5 meg VOX T r ip Level potentiometer.
Audio f rom this pot is fed into the grid of
VI h, the triode section of t he 6AN8, and is
amplified, appearing across t he plate load re­
sis tor and relay. The audio is coupled from
t he pla t e and then rect ifi ed by the silicon
diodes and charges the .25 m fd s tora ge capaci­
tor. This negative de voltage is applied to
the grid of Vl b through the trip level poten­
t iometer , thus changing t he operat ing poi nt of
the triode. This reflex action allows the relay
to de-energize thus turning on the transmitter.

T his r eflex circuit as it is k nown may be
familiar to rad io control model enthusiasts,
as many R. C. receivers use this principle. The
values in th is adaptation have been optimized
for use a s a VOX circuit, however if the
builder wi shes to have more knobs to twist,
the resistor across the storage capacitor may
be replaced with a 5 meg'. pot. T his will a llow
the oper a tor to set the amount of time delay
after he stops speaking.

Any plate relay of g reater t han 4 K ohms
resi stance may be used in this circuit, and
resistor Rx should be selected to give reliable
pick-up of t he relay with no audio input.
W it h less sens itive relays it may be necessa r y
to eliminate the res istor completely and also
ra ise the pla te voltage to get s u ffi cient current.
Be sure however to stay with in the maximum
current ratings of the tube. With a Potter­
Br umfi eld # P \V5LS, 10K ohm relay, Rx was
47K ohm. Germ an iu m diodes such a s t he I N34
or 1X:~8 will not work in this circuit a s their
reverse leakage is excessive. Silicon computer
diodes such a s the I N457 01' I N 660 are excel­
lent but expensive. A very sa t isfa ctor y com­
promise is the power s ilicon diode types
I N2069 through I N2071. T hese have much
greater current ratings t han necessary but
are quite inexpensive and work very well .

Fig. 2 s hows the modificat ions necessa r y
to add anti-vox to prevent receiver noise
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Adem Mcl.e ren W~)CGA

213 South 16th St.
St. Joseph . Missouri

the crystal. If a high gain scope is used in­
stead of headphones harmonic frequencies of
t he generator as high as the 10th. will be in­
dicated.

when a crystal oscillates on an overtone it
breaks down into layers and oscillates at odd
harmonics of the fundamental. Multiplying the
fundamental frequency by any odd number
ind icates the frequency of the higher mode at
which the crystal will oscillate. Thus a 3910
kc crystal operating in the 3rd. mode would
be 3910 kc multiplied by 3 equals 11,730 kc.
Overtones are seldom exact multiples of the
fundamental frequency. Ordinary crystals will
usually operate very well on the Srd. mode
depending on the type of holder. Crystals
ground for higher order mode operation will
usually show greater activity at all higher
modes.

For indicating higher mode operation of
crystals the scope must be used. The indica.
tions on the scope show a notch in the sine
wave pattern in much the same way as in re­
ceiver filter circuits. These points are very
sha rp and may be passed over if the generator
is not tuned slowly.

The activity factor of the crystal is indi­
cated by the depth and sharpness of the notch.
A good active crystal will pull the notch down
to almost the zero voltage line. Fig. 2 shows
the sine wave with the notch shown in the
first half cycle of the scope pattern.

To check a crystal of unknown frequency
tune the generator over a band of frequencies
in which the crystal frequency is suspected to
be. If an indication is found note the frequency
and if this is the fundamental the next lower
frequency of the generator at which an indi­
cation will be found will be one half the first
frequency noted. Also if this is the funda­
mental frequency the next higher frequency
a t which an indication will be noted will be
three t imes the first indication, or the 3rd
mode. If this is true other indications will also
be found at five or seven times the first fre­
quency, Note that frequencies above the fun­
damental will never be indicated at 2-4-or 6

o
SCOPE

L4

XTAL

T2

IN60
...-...-_n_--:,T;.-I _

SIG GEN

The audio frequency tone from the signa l
generator will change as the generator signal
is tuned across the frequency of the crystal.
The tone will also change at the harmonic
frequencies of the signal generator but the
amplitude will not be as great and drops off
rapidly as the harmonic frequency becomes
higher. This of course means tuning the gen­
erator to frequencies lower than the funda­
mental of the crystal. All harmonic frequencies
of the signal generator will be found in this
test and will be exact submultiples of the
crystal fundamental frequency. Dividing the
fundamental crystal frequency by 2·3-4 and
etc. will indicate the fundamental frequency
of the signal generator. Thus if a crystal of
known accuracy is employed it can be used to
calibrate the accuracy of the generator at
frequencies lower than the crystal frequency.
This of course works both ways and if a gen­
er a tor of known accuracy is used it can be
used to accurately indicate the frequency of

Check Quartz Crystal
•

Act ivity and Frequency
A s solid state electronics is becoming in­

creasingly important in today's equipment
it is well to know all we can about testing and
using such materials.

Quartz crystals are being used in many more
ways than formerly and in so many different
modes of operation that a simple method of
testing them is needed.

Only a minimum of equipment is needed for
preliminary checking activity and fundamen­
tal frequency operation. For more extensive
mode of opera t ion and higher mode functions
a high gain scope is required.

For preliminary checking the circuit of Fig.
1 is used, a pair of headphones is connected
across the output of T 2 in place of the scope.
The signal generator can be the usual service
generator.

A modulated signa l is used and the genera­
tor is tuned to the approximate supposed fun­
damental frequency. These frequencies usually
will be below 10 megacycles although crystals
are made for frequencies higher than this.
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differen t points it
cr yst a l in a ll its

GRID DIP METER
WIRED - READY TO USE

$36.99

Comp/elely C Cl 'ib' C1 I~d

f,e q . cCl ve ' C1 g e
' .5 10 300 Me in 6 , lInges

find t he
check a

WITH FR EE LEATH ER CASE

Ra ng es color-co de d to match coi ls. u nda mp e-d I
MA mete r. Varia b le sensit ivi ty contro l for op ·
ti mu m s: rid cu rre n t adiust me nt . Ca l ib rated d ial.
adjus table hai,l ine, alto ws p re ci se o ccu ro cy .
Pho ne io ck permits use os modulo tion monitor.
O scillo lor tu be is 6 AF" . 6 11l a 3 11• .II t 'Il". 6
coi ls suppl ied. 117 V, 50· 60 cps . 2 Ibs . Imported.

Lette r

culations a s you
becomes easy to
modes.

T he coil T 2 in F ig. 1 wor ks well at fre­
quencies from 400 kc to 20 meg acycles. It was
fo und quite cr it ica l and dimensions should be
fo llowed closel y.. . .W pCGA

• Hig h sensit iv ity - 20 ,OOOlU V
• New design, w ide sca le a rc
• Co mpare l with " Ill ff me te rs
• Measure s 31/. "W a " If! "
• Com pg ct bloc. boke l ite cose

DC V. rang e s, 5-25·250-500·2500
@ 20 ,OOOn per V.
AC V. , o nge., 10·50 -100-500·
1000 @ 10,OOOn per V.
DC currenl, 50 jlG . 2.5 "'0.

Dear ,,"' a yn e :
It isn' t ofte n that I drop people a line vOIc ing m y

opin ion , but a recent a rticle in the Februa ry edition of
73 dem ands r eepcnee.

I want to express m y thank s for printing P a u l
Barton's articl e o n FINAL TANKS on paa-e 12. etc.
This is the kind o f technical informatio n that I c rave
for, and you have made one ha m very p leased. Con .
»sv m y best reeards to W 6JAT, assuring him that
K2SKK h as read i t all a nd is putt ing this to irood
u se. In m y estimation, t his article wa s wort h the en tire
yea r 's subscri ption : a nyth ing el ee you p rint a s irood
a 8 that w ill bf.' " ice crea m & cake" for m e I- Fo,
secon d choice, I enjoyed WASQFD' s article on Silicon
Rectfftera, p . 38. Keep up t he excellent work 1

Bon voyage to you a nd t he XYL on you r fo rth'
comlna t rip to W est Germany et al. Dr ive that P orecha
ca r efully : w e wa nt you ba ck to keep 73 goinir 1

100-27 1
P aul Boivin, J r .. K2SKK

20,000
ehms per YDlt
MULTITESTER

Si~. Ge n.-Usua l ser vice signal generator .
T2-11 tu r ns #20 cotto n covered wire, tapped a t center

on 2.5 inch form .
T I-4 t o I audio intersta ge transformer.
L3-P r im a ry.
Lt-c-Seccndary .
Scoue-c-High g n i D.

ALeo

$6.95

Sing/. Bond J to 2.50 Me.

R.F. FIELD
STRENGTH METER

TRANSISTORIZED
TELEPHONE

INTERCOM SYSTEM
Mode l SA-lOW

$23 .95 2-uII ;' se '

FULL-SIZE PHONES w / SP IRAL CORDSI
Idea l lor fe w tee t o r UP 10 9 mlle~ . fa d p hone
Ito s ",,,paro le red b ulto n , w h ic h w h" n depre.~ed

send. pleosing signal to ne ; block bu tt c n fo r
la lk ing _ Rece ive r is Ircnsidor ized (rydal lin it;
tron,mille r is ee rbe e un it . Ea ch un it has spiral
phone cord . O pero l ion requ ire , no switc hi ng.
Use severol unit. to gether. Impor ted.

t imes the funda ment al frequ ency.
For instance a fundamental frequency of 4

megacycles will have indications also at 12­
20-or 28 megacycles. Also below the funda­
mental f requency, indicat ion s will be a t 2
meg acycles , 1,333.3 kilocycles, 1000 kilocycles
and etc. : these being the ha r monic f r equencies
of the generator .

Tu ning the generator through the diffe rent
bands of frequencies going higher in f r equency
a point will be found where t he next higher
frequency indication wiII be 3 times t he fre­
quency of the point before mentioned. This
las t is t he 3rd harmonic and the point first
referred to is the fundamen ta l frequency. A
ver y sligh t indication ma y be found between
the f u ndamen t a l and the 3rd mode frequ ency,
This is due to the 2nd ha r mon ic of the gen­
er ut or- exciting the cr yst a l on the 3r d mode
a nd can be ignored.

Also note t hat if the f u ndamental f requency
is 4 megacycles a nd the 2 meg acycle point had
been f ound first t hen t he next lower frequency
indication point wiII not be 1 megacycle hut
will be 1,333.3 kc and the next lower fre­
quency indica tion will be 1 m egacycle. This
shows t hat the 2 megacycle point was not t he
fund amental.

All t hi s is much easier to do than to explain
but s im ply by tuning the generator through
the different frequencies watching for the
st ronger blips a nd making a few mental cal-

, ._.

SfND fOR f REf CA TA l OG

AYailabl~ direct or t hrau9h
your local distrib utor

Mode l PS I· 1 2:y" • 3¥i , x 1%, '
Co mp oct! Se nsi t i... e ! Checks c n ten nc e fficienc y,
lood mo rching, etc. Re q u ire s no botlery or olher
po wer source. Rf mealured On C1 cclI ,ole meie r.
Tel,n co p;ng a n tenna to IOJ/.". Ea rp ho ne joc k
provided lo r monilo , iro S; (ose h,.. po .... e rfu l mog ­
ne t 10 gri p fe nde r, etc. Impo rted.---.;...--
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Before the Breadboard

Staff

I F t he response to our articles means any-
thing', we hams a re building equipment

aga in; rece ivers , t ransmitters, test equipment,
st at ion accessor -ies, you name it and chances
are that somebody is working on it right t hi s
minute.

This is a wonderful sit ua t ion ; we like it!
But the average respo nse to a 73 article shows
somet h ing else, too, which we find a bit d is­
turbing : ma ny of these people who are build­
ing gear now have an alarming lack of knowl­
edge a bout the fundamentals of circuit tech-

•mques.
It's not reall y their fault; j ust about t he

only place to get these fu ndamenta ls is f rom
an engineer (or material 'wr it t en to be read
by an engineer ) and all t oo many professional­
type engineers seem to believe t hat t hese de­
tail s cannot be communicated in anyth ing' but
eng ineer ingese-wh ich leaves us poor hams
out in the cold unless we happen to be technical
translators.

Naturally, after hearing all the high-level
talk about t he difficulties of original design,
we as neophyte designers begin to get the idea
that it's a difficult project; the vicious circle
is complete, and we st ay in our somewha t be­
fudd led st a t e, believing that the art of original
design is far too complicated f or us.

"T'ain't necessarily so," in the words of the
song . S ure, origina l design of a completely
reliable communications system capable of
handling 512 independent messages at the
sa me time, on the Earth-Moon-Earth circuit,
may be a bit beyond ou r ca pabili ties. But not
'all design work is difficult; most of it is s im­
pler than you think.

And if you t hink tha t any sor t of under­
standing of the basics of ci r cuit design are
beyond you, take a look at Fig. 1.

Simple, isn't it? J ust t hree resistors in se­
ries. But let's look at this circuit a bit, and
st udy it.

Fiq. I Class A Circ uit.

40

• TO BATT[ A'r

FIG I

•

S ince t he t hree resi stors arc in ser ies , all
the current which passes through anyone of
them must pass through the ot her two. Since
there are no other components in the circuit,
t he total vol tage drop across the enti re st r ing
must be equal to the total voltage applied to
the ci rcui t ; there's no place else for it to go.

Tha t 's simple enough , isn't it? Yet t he two
sentences of the preceding paragraph st a t e
t he two fundamental laws of network theory
(usually considered the exclusive domain of
the BSEE) . "All the current that flows into
a ser ies j unction between two circuit elements
must flow on out" is the current law, while
"the su m of the voltage drops across c ir cu it
elements in ser ies is equal to the appl ied
voltage" expresses t he voltage la w.

All very interest ing, you ma y sa y, bu t what
earthly good are t hree res istors in ser ies to
me in the design of a circuit? Let's take a n­
other look.

Suppose that the center resistor of t he st r ing
were a variable resistor in stead of having a
definite fixed value. Suppose, also, that a con­
sta nt-voltage battery were hooked up across
the entire st r ing. FInal ly, su ppose that R1 's
resista nce were considerably lower t ha n t hat
of either R2 or R3, a nd that the values of R2
a nd H3 were approximately equal. No,... , let's
examine the voltage acoss R3.

\Vit h R 2 set for maximum resistance, the
voltage across R3 would be just less than half
that of the battery. Resi stor Rl , with its low
value, would drop some of the sup ply voltage,
but most of it would be divided equally be­
tween t he two larger resistors .

If R2 were set for m inimum resistance, on
the other hand, the voltage across R3 would
be almost equal to the battery voltage.

Now let 's suppose t hat we have a trained
Mongolia n Midget operating R2; our Midg et
cr-a nks the value of R2 up or down instan­
taneously according to prearranged s ignals
we g ive h im. The voltage across R3, naturally,
varies in per f ect step.

If the s ig na ls we send our Midget are very
small voltages, and if the batter)' voltage is
very large, the voltage across R3 will a lso be
large-and you might say we have an a mpli­
fier.

This amplifier, of course, depends for its
opera t ion on a very specia l kind of ~longolian

Midget-s-you might sa y. a ~Iythical Midget.
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Except that he isn't mythical at a ll j you can
purchase him outright for less than a buck
anywhere. \Vhat 's more, he comes complete
with variable resistor. Our Mythical-Midget­
resistor combination is nothing more nor less
than the conventional electron tube j the
cathode-to-plate resistance is the variable re­
sistor , while the grid is the midget.

In the electron tube (and also in the t ransis­
tor), the operating technique is exactly t he
same as our t hree-resistor circuit of Fig. 1.
The tube itself corresponds to resistor R2; Rl
represents the internal resistance of the power
supply (this is what makes the voltage drop
as you increase the load j t he smaller it is, t he
better) j and R3 is the load resistor.

You can see from the three-resistor circuit
that the output voltage available is directly
dependent on t he value of R3 j the larger R3
is, the larger the output voltage will be. In
no case, though, can output voltage swing
farther than the original supply voltage (ex­
cept in the case of inductive coupling, which is
a bit complicated for this stage of the game).

Electron-tube circuits work the same way,
with one important addition : s ince a certain
amount of current is required by the t ube, R3
cannot be too la rge. If R3 is made too large,
the tube will be st a rved and will fail to operate
properly. But within this limit-and it's wide­
the gain will go up directly as the load resis-

tance is increased.
If, at this point, you're thinking it can't

possibly be this simple, you're only half right.
Actually, you can make almost any tube do
a lmost anyt hing you want with no more in­
formation than that already given-but that's
doing it the hard way, and may prove to be a
bit costly if it takes you five or six burned-out
tubes to find out just what values are permis­
sible for R3.

To avoid t his problem, manufacturers make
available "characteristic cur ves" for their
tubes. Every tube has a number of unique
characteristics, mostly determined by the
spacing and type of grid st r uct ures inside the
tube. Any or all of these characteristics may be
measured, and the results presented either as
ta bles or as graphs in which key char acteris­
tics are presented together.

The most common means of presenting these
characteristics is graphically, using what is
known as the "plate family" of curves in
which plate current is plotted against plate
voltage, for certain fixed values of screen and
control-grid voltage. Such a curve, for a type
12AU7 triode, is shown in Fig. 2.

From this graph (commonly known simply
as the t ube curve), you can determine the
value of the tube's resistance (R2 in Fig. 1)
in ohms by applying Ohm's law to the values
of voltage and current which intersect at a

••u•
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Fig. 2 Typical Plate-Family Characteristic Curves for 12AU7. Sample load line (10.000 ohm
resistor
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give'.l g rid voltage. For instance, if plate volt­
age rs 150 and grid voltage is -2, the curve
tells us that plate current will be 13.5 rna.
Since resistance is equal to voltage div ided by
current, the resistance equivalent to R2 would
be 150 volts divided by 0.0135 amperes, or
11,100 ohms.

I t would be possible to use this procedure
to determine the values of R2 over a wide
range of voltages, then choose a fixed value
for R3, and come up with an amplifier circui t
- but such a set of ca lcula t ions would be
tedious. Since all the information we need
about the tube is already shown in graphical
form on the characteristic chart, it on ly makes
sense to continue the design by graphic meth­
ods. This approach almost completely elimi­
n.ates arithmetic, and rapidly produces a de­
s ign.

The heart of the graphical design procedure
is an item ca lled a "load line." This is s imply
a st r a ight line drawn on the cha r t through all
t he positions whose voltage-current r elations
come out to the value of R3 , the load resistor.

Note that we sa id it goes through "all" the
positions; however, you don't have to calculate
them all. Since the resistance is fixed, the line
will be straight-and this means that only two
points need be calculated. Two points which
are exceptiona lly convenient to calculate are
those at wh ich voltage equals zero, and at
which current equals zero. If you know t he
value of supply voltage, this means that only
one calculation is necessa r y ; when current
equals zero, voltage will equa l that of the sup­
ply, but when voltage equals zero, current will
equal the supply voltage divided by the value
of R3.

To put this procedure into st ep-by-step
form, first choose the t ube you're go ing to use
and obtain a chart for this tube type. Next,
pick the supply voltage. Third, select a trial
value for the load resistor ( remember tha t
the higher the value of the resistor, the greater
t he gain). Fourth, draw a dot at the point
where the voltage line corresponding to the
supply voltage intersects t he zero-current line.
Fifth, calculate the value of cur rent wh en
voltage is equal to zero, and place a second
dot where th is value of current intersects the
zero-voltage line. Finally, using a ruler or
st r a ightedge, draw a li ne connecting the two
dots.

Wha t do you have, now? Basically, you
ha ve plotted the possible oper-ating- points of
t he tube. Let's do an example before dis­
cussing how it works. Since we have already
used t he 12A U7 curve, let's use it again. P ick
a supply voltage of 250, and a trial load r e­
sistor of 10,000 ohms. The value of cur rent
at zero voltage will then be 250/10,000 ampere,
or 25 rna, and we draw the load line connecting
25 rna at °volts with ° rna at 250 volts as
shown in F ig. 2.

Now, looking a t Fig. 2, let's see how this
works. Assu me t hat t he g ri d voltage is zero.
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The tube (if R3 were not in the circuit) would
try to draw a large amount of current-but
the load line shows us how R3 limits the cur­
r ent in the ser ies circuit, and the operating
point for the tube a nd R3 together is thus t he
intersection between the O-volt grid bias curve
and the load line itself, or a plate voltage of
110 volts and a cur rent of j ust under 14 rna .

Since most amplifiers don't work r ight when
the grid voltage goes positive, it's usual prac­
tice to bias the grid negatively so that incom­
ing signa ls (wh ich alternate on either side of
zer o) won't dr ive the grid pos itive, ever. Let's
see what ha ppens when we put 2 volts negative
bias on our circuit.

The first thing we see is that our operat ing
poin t has shifted. It's now fixed by the inter­
sect ion of the load line and t he - 2 volt bias
curve, at a plate voltage of 135 volts and a
plate current of 11.5 rna. This means that,
going back to the simple circuit of Fig. 1, 11.5
rna is f lowing through the entire circuit. This
current through the 10,000 ohms of R3 de­
velops a voltage drop of 115 volts, leaving 135
for the t ube itself-which checks with our
ea r lier figures (we omit the voltage drop in
R1 as negligible-and hope that it really is).

Now, let's put a 4-volt peak-to-peak signal
in a t the grid of the amplifier we're deaignina .
On the positive hal f-cycle, this input signal will
reduce the grid bias to 0; plate voltage will
swing down to 110 volts as the current t hrough
t he tube increases. On the nega t ive hal f-cycle,
grid bias is increased to -4 volts. The load
line tells us that plate voltage at this point is
160 volts, with a current of 9 rna.

Thus, the 4-volt input signal has resulted in
a change of out put voltage between the limits
110 to 160 volts, or a 50-volt output swing.
To determine the gain, divide the out put volt­
age swing by that of the input voltage-in
this case, it's 12.5.

So fa r , we've exa mined only t he gain; the
amplifier may produce plenty of ga in yet not
be usable because of distortion. w e'll go into
that in more detail before long, but at th is
stage you can make a rapid check by compar­
ing the gain on positive half-cycles with that
on negative half-cycles.

If these two half-cycle gain figures are t he
same, the cha nces are the amplifier's distortion
wiII be low.

In our example, the positive half-cycle gain
was 12.5, corresponding to an output-voltage
swing from 135 to 110 for a 2-volt input
change. The negative half-cycle gain, also, was
12.5 (swing from 135 to 160 for simila r 2-volt
input). Distortion probably will be low.

This load-line technique is valuable in the
design of audio amplifiers; it works just a s
well for low-level amplifiers and for high­
power modulators. You can even make it work
for push-pull circuits, but those are a bit be­
yond the scope of this article.

Naturally, this is not the only approach to
amplifie r design-just the simplest. The graph-
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Fig. 3 G-Curves for 12AU7.

ical t echnique eliminates all algebra a nd higher
mathematics usually a ssociated with circuit de­
sig n. However, if you feel that it 's too simple
th-i s way, you can use the st a nda rd gain for­
mulae a nd techniques to be found in Eastman's
book (or almost any other handbook) . A com­
pletely different approach, which includes many
practical effects ignored in the conventional
design technique, is to be found in Pullen.
Pullen's technique, for in stance, is the only
one commonly available which allows for t he
effects of ca t hode resi stors, loading of the next
sta ge, and variations between tubes of the
sa me t ype-but i t does require algebra and the
ability to plot your own tube curves, since he
uses "Gccurves" which manufacturers don't
furnish. A G-cu rve for the 12AU7, which may
be compar ed to the conventional curve, is
shown in Fig. 3. Don't let it sca re you .

A few paragraphs back, we promised some
more words on distortion. Here they are.

The cause of di stortion in an amplifier is
simple: the gain of the sta ge changes as the
input s ignal var-ies . If t he change in gain is
small , the distortion is unnoticeable; if the
change is large, the di stortion becomes obvious.

To ca lculat e the precise amount of di stor­
tion produced in a st age, we have to know the
precise amplification at the positive a nd nega­
tive peaks of the input signa l- a nd this in
turn requires the exact techniques of either
Pullen's procedure or the convent ional mathe­
matical approach .

However, for our purposes we can do quite
well by compa r ing the average gain on positive
half-cycles with the average for negative half­
cycles ; that 's what we did earlier. If t hese
gains are the sa me, distortion will be neg­
Hgible. If they differ (positive peak gain will
be higher), di stortion will appear.

To determine how much distortion to expect.
subt ract the lower gain from the higher one
and record the difference. T hen add t he two
gains together, and divide the difference you
j ust noted down by thei r sum. )Iultiply the
quotient thus obtained by 25, and the resu lt
will be the approximate amount of 2nd-har­
monic distort ion, in percent , whi ch will be
produced.

...

,
•

.r-zf7

••: •,
xuturally. harmonic distortion includes more

than j ust 2nd harmonic. However , 2nd -har­
monic distortion appears fir st and becomes
objectionable long before the other components
are la rge enough to calculate by t his process,
so if it's a reasonably small amount, the other
components can be ignored .

So fa r , we've talked only about audio ampli­
fier s. The sa me principles apply to RF and I F
amplifiers in receivers, except that two load
li nes must usually be plotted for these.

T he reason for two load lines instead of one
is that t he st a ges of such ampli fiers are usu ­
ally coupled by transformers 0 1' chokes, instead
of by resistors; this means that the DC supply
to the plate sees little resistance, while the AC
com ponent of the pla te current (which is the
desired output s igna l) sees Quite a large "re­
sist a nce" which forces it to go to the next
st age.

To plot these dual load lines, draw a oc-,
tical line at the supply voltage for the DC load
line ; t his shows that the t ube's current is con­
trolled only b)' the grid voltage. For the AC
load line, H bit of figuring is necessary.

F irst, calculate t he amount of current in­
crease which would be produced by a 100-volt
increase of voltage through the "resistance"
( AC value ) of t he coil concerned. If t he re­
s ista nce is, say, 100,000 ohms, the current
cha nge would be 100 volts divided by 100,000
ohm s 0 1' 1 rna .

Now, put your pencil at the point where the
DC load line crosses the select ed grid-bias
value. This is t he operating point, Measure
off 100 volts toward zero (an increase in volt­
age across the load resistance is a decrease in
voltage to the tube) from t his point, a nd then
measure up 1 milliampere (the calculated
value) from the current at the operating point.
Draw a line from this point you j ust located,
through the operating point, and extending to
zero plate voltage and to twice the DC supply
voltage. This line is the AC load line; gain
ca n then be fou nd from it by employing t he
following variation of the procedure already
described:

As in the single-load-line procedure, a ssume
an input signal of the largest value you intend
to hand le. Follow the grid-bias curve corre­
spending to t he resting bias plus the positive­
peak value of input s ignal until it intersects
the AC load line. Drop down to the plate
voltage sca le to determine plate voltage at
this point.

Now, follow the grid-bias curve correspond­
ing to t he resting bias plus t he negative-peak
value of input signa l until this curve al so
intersects the AC load line. This int er section
poi nt will be to the right of the DC load line ;
drop down to the plate voltage scale to deter­
mine the plate voltage for this point.

Don't let the fact t hat the negative-peak­
:-; ig-nal plate voltage va lue is huger tha n the
voltage supplied to t he st a ge sca re you ; t his
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is natural, srnce the coil in the plate circui t
stores up energy while current flows, so that
a signal which reduces cur rent flow releases
the stor ed energy. This sto red energy then ap­
pears at the plate of the tube a s excess voltage,
a bove the plate-supply value.

Once you have found the positive-peak and
negative-peak plate voltage values, you can
calculate t he gain by dividi ng t he swing by
t he peak-to-peak value of the input signal, j ust
as for t he res istive amplifer d iscussed before.

Not yet mentioned has been the problem of
designing Class C amplifiers for transmitters;
t hey are put together in a completely dif-

ferent manner. However, space has run out
for this month, so we'll have to postpone that
until a later technical article. Until then, keep
in mind the three simple resistors-they're the
heart of every circuit-design problem!
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Transistorized

Modulator

To use the circuit, tune your transmitter as
is normally done for CW oper at ion, insert the
modulator, and adjust R, until you get the
maximum change in cathode current with
speech input.
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TAPE TIP

. . . K 2STV
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An ever increasing number of "do-it-your­
self" decorative and fini sh materials are reach.
ing the market. One item that should be attrac­
tive to the amateur constructor is an adhesive
backed, metal tape that is available in severa l
pa tterns.

This tape and one application are shown in
t he photograph. \Vhile the tape may be used
for st r ictly decorative purposes, it is convenient
for covering equipment finish imperfections
and unused holes. Application is a sna p. Simply
cut the st r ip :0 size with a pair of shears, peel
off the adhesive protector paper and apply to
any clean, dry surface.

The particular product shown in the photo­
g raph is a metalized, .:\lylar tape, sold under
the Trimbrite label. The manufacturer is
.:\Iarglo, Inc., New Britain, Conn. and the tape
is available in most hardware stores.

... W4WKM
Photog raph by: M organ S. Gassman. Jr.
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Burt Yellin K2STV

Being like many other hams, I have often
sought an efficient , compact, un iversal modu­
lator. Although only 750/0 modulation is ob­
tainable through the use of t his circuit, it is
efficient in that it r equi res a minute amount
of power. Battery cu r rent is in the or der of
microamps, therefore allowing the battery to
la st its entire shelf life.

The modulator shown in Fig. 1 is capable
of cathode modulating any transmitter up to
t he full power input of one kilowatt. In many
instances the transmitter will not have to be
modified. If the transmitter uses cathode key­
ing, all you do is simply plug the modulator
in, instead of the key.

The circuit uses four NPN transltors com­
pound connected. Compound connected tran­
sistors have the following characteristics: a
high input impedance, and an extremely high
cur rent gain. This is perfect for cathode mod­
ulation, as a crystal mike can be used, and
the circuit will control the cat hode cur r ent of
the power amplifier in the transmitter. The
circuit has one other advantage, and that is
that it will act a s a clamp tube. Should the
final lose drive, the modulator will limit the
amount of cathode current, which is deter­
mined by the set t ing of RI.

Any NPN transistors can be used for Q I,
Q2, and Q3 providing their beta is 30 \ r greater.
Q, mu st be chosen by the amount of cathode
cur rent t hat will be flowing t hrough it .
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They said a Two AND Six Meter

Transceiver couldn't be made

It sure wasn't easy­

We Worked

We Slaved

We Starved

We Sweated

We Starved

We Built

We Rebuilt

We Caiolled

We Starved

We Tested

We Detested

We Starved

We DID IT!

We Had-

Birdies

Parasites

Low Drive

Hi Drive

Parasitic Birdies

Low Modulation

No Modulation

Headaches

Dyspepsia

Fights with the XYL

Low Bank Balance

No Bank Balance

And VFO Drift

Somehow, some way we solved all
these, except the VFO drift, but read
on . . .

----~~
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And In Spite of IT ALL;
Receiver: (triple conversion superheterodyne)
Frequency Range: 49.750 to 54.250 MC and 143.750 -

148.250 MC. (Includes C. A. P. Frequency.)
Calibration: 100KC graduations every 4 0

•

Tuning Ratio: 6:1.
Sensitivity: Better than .2 uv on 6 meters and better than

.8 uv on 2 meters for 6 db s + n @ 30"/0 @ 1000 cps
modulation.

Selectivity: - 6 db bandwidth 8 KC + 2 KC.
- 60 db bandwidth 25 KC + 5 KC.

AGC: Audio output varies less than 3 db from I uv to .1
volt.

Delayed AGC: Knee of AGC occurs between 3 and 10 uv,
Squelch (adjustable): At threshold receiver will awaken for

carr iers of .08 uv or greater on 6M and will awaken for
carriers of .1 uv or greater on 2M. At stop receiver will
awa ken for carriers of 10 uv or greater. (Stop limit ad­
justable from 3 to 30 uv).

Noise Limiter: Floating series gate type operates on all
noise peaks. Audio unaffected by modulation levels less
than 85"/0.

Audio Output: At least 2.0 watts into 2112" PM internal
speaker or at least 3.0 watts into external 4 ohm speaker.
Provisions for 5W into exte rnal speaker.

Distortion: Less than 15"/0 from 250 to 3000 cps at 1 watt
out put .

Hum a nd Noise: Better than 40 db down from 1 watt output.
Freq. Response: Within + 1 db to - 5 db from 250 to

3000 cps (reference 0 db at 1000 cps at 30"/0 at 100 uv).
Ist Image: Better th an 85 db down on 2M. Better than 40

db down on 6M.
2nd Image : Better th an 60 db down.
3rd Image : Better than 85 db down.
Spurious Responses: Better than 50 db down everywhere

exce r t within + 20 KC of desired signal.
Interna G enerated Spurious Signals

145.17 approx. 90 uv (S9) 147.ac
Cross Mod and Desensitization: Better t

± 20KC.
IF Frequencies: 52.00 MC (+ 2 MCJ

5.405 MC 455 KC

Compliance: Meets FCC Rules Part
Radiation Device.

Stability: Less than + 15KC During 4
Less than + 2KC/HR thereafter.

Transmitter (separate osc, multiplier
through final amplifier)

Plate power input to final: 18w 6M 17w
RF Power Output: At least 9.0 watts ou

At least 4.0 watts 0'
Mod. C ep.: B5 to 100"/0 at average spe,

modulation.
Hum and noise on carrier: a t least 40 c

modulat ion level.
Harmonic Suppression: All harmonics

sions better than 50 db down. Excel
quirements.

Microphone (all press-tc-telk]: unit norr
grey plastic high impedance detacha
phone with 5' retractable coil cord.
hardware.

Frequency Control: VFO or crystal.
Crystal Stability: + .005"/0 _ 30 0 C . te
Crystal Circuit Stability: + .006"/0 - :
VFO Stability: Less than + 25KC on

40 minute warm up. Less than + 61
Humidity: Will perform afte r being sub

95"/0 relative humidity for 8 hours.
Vibration: Will withstand lOG shake Ire

for 30 minutes in three planes.
Shock: W ill withstand 15G shock in thre
Supply Voltage Variation: - 20 to + 1

voltage.
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INCLUDES, replaceab le microphone w ith hang-up clip, uni.... uol mounting
bro d ie' fo r mobile o~ration . AC a nd DC cords, 'epa ro te o"len"o con­
nectors (SO 239) a nd a ll mounti ng hordw or• .

•,
•
•o,
•o
~

r

Amateur Net

o

~

The PC 628 is a COMPLETE 2: bond
mobile /bose stolion reody to oper­
at• . Well almost, need an An'.""
no? Tur" ...

379.50

•o
•

@-••. 0

•

,
•

AC Power Consumption: 90 watts receive, 140 trans.
DC Current: 10 Amps rec, 16 Amps trans. @ 12.6 volts.
Size: II " wide x I0" deep x 5" high.
Weight: 15 Ibs. total system weight.
Color: Marine grey, maroon knobs, white lettering,

brushed a luminum grill.
Shipping W eight: 23 Ibs.

oj and stra ight

• •
SpUriOUS e rms-

latest FCC reo

inute warm up.

lown from 30"/0

I•
. on 6M
t on 2M
3 level via plate

re: Incidental

>rox. 80 uv (58)
50 db down a t

y supplied with
• •ceramic rmcro-

[udes mounting

, 70 °C .
C . to + 60°C.
te r band during
/ H R thereafter.
ted to 90°C. at

60 t o 1800 cps.

lanes.
~ of rated input



HOW ABOUT QUALITY CONTROL?
Frequently H a ms have the impression that

electronic equipment is simply built and t hen
shipped. Nothing' could be further from the
truth. Inspect ion, alignment, operation, testing
and quality control a ssurance consume most
of the time requi red to produce a unit.

Polyt ronics is very proud of the fact that
all its technicians are very active Hams well
acquainted with the performance desired and
required by VHF enthusiasts. The PC-62 was
designed by WA2G OG and W2SXB. The
P resident of Polytronics is K2JXB. All power
supplies are checked out by Hal, K2SGX, the
Tx sect ion s p e c i a l i s t i s Steve Fancher,
WAnNE. Shade M. Lee, W A20JB aligns t he

receivers, while Pearl (Tiger) Maguire,
WA2QN Y, tracks t he VFO. After all t his, J oe,
K2QLW, (Quality Control) gets a chance to
reject any unit not up to his high st andar ds.

In the event of trouble, thereafter, our serv­
ice manager, F ra nk Siggins, WA2TDD, can
expertly diagnose and correct any problems.

Every PC-62 is supplied with an Individual
Test Data Sheet, which contains an actual
record of t he performance of t he unit during
test and is attested to by the signat ures of
each of the above.

P ersonalized performance? You bet. Drop
in a nd meet the gang.

NOW - ABOUT THAT VFO •••

.. The VFO used in the PCb2B is not a
substitute for a crystal nor can it be
compared to a single tube external VFO.
Our specs call for a drift of no greater
than -+- 25 KC on eit her band during a
warm up period of 40 minutes, th ereafter
the VFO will remain within th e pass band
of any good 6KC wide receiver.

Our VFO is intended as an aid in obtain­
ing contacts during skip, field days. or
break-breaking; it is not a secondary fre·
quency standard, but it is a darn good
VHF HAM TYPE VFO.

Our Antennas are UNCON·
DITIONALLY GUARANTEED
NOT TO DRIFT! See, we can
make something stable.
Antennas :PCA-251: W hip only. 2 & 6
meter dual ba nd antenna. Sta nding wave
rat io of 1.1 to I at resonance and no
greater than 1.5 to I at any point in the
band . $13.95.
PCA·249: Same as above with cowl
mounting. Complete with 15 ft. RG -58/u
cable and PL/259 connectors at bot h
ends. $21.95.
PCA-250: Same as above with standard
st ud, ball mount, ca ble a nd connectors.
$23.95.

•

. . . . .Address ... I
J

City . . . . . . . . . .. . State . . . . . . . I

----------------------------------------- ~

r-----------------------------------------I OK YOU GUYS:
I DON 'T CARE IF YO UR VFO DOES TAKE A H ALF HR.

TO WARM UP. I WANT A PC 62B I !

o W H ERE CAN 1 BUY ONE REAL QUICK 11
o PSE SEND COPY OF CD AUTHOR IZATION.
tJ PSE SEND ADDITIONAL BLURBS.

Name Call .

•

OCD Item No's.T.34/R.04.
T.36/R.06. M-48. & M-SO

•

The PC62 CD (also
$379.50) has been ap­
proved as meeting speci­
fication CD 1·100 in eon­
nection with any bids to
State and Local subdivi­
sion requiring its use for
Civil Defense.

50 7J MAGAZINE



Note: The audio outp ut t ube may b. a 6V6,
in which case the proper pin changes should be
mad e. Also in later mod els, the t ype relay
has been changed so that t here is no g rommet
by t he relay. In this case, the wires to the
under side will have to go through one of the
other grommets .
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0041"" 6V.
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TO RELAY

•
T he only control is t he level set po~ntlOm-

eter R1 which is used to set the relative level
of the clamping action. After this level set
has been adjusted for the particular rig, it
will not require a ny further adjustment.
Therefore it can be placed inside the r ig out
of sigh t . After the AG O has been installed and
checked out, it may be desirable to change the
recovery delay time sligh tly. In order to ~ake
the receiver recover fa ster after a loud Signal
goes off, t he value of R4 should be decreased,
but by no more than 40K. To m3:ke the. re­
ceiver recover slower , thereby making quieter
oper a tion, the value of R4 should be increased.
The value of lOOK seems to hit a happy..
medium.

This AG e is in use in sever a l units and func­
tions quite well. There is little or no at~enua­

tion of the weak signa ls , and the loud Signals
are clamped to a comfortable level. The gain
contr ol on the front panel still functions to
cont rol the gain and relative audio output
level. Some checks were made, using a sha r p
cut-off tube (6AK5) in the input stage, a nd
it seemed to produce a more pronounced clam p­
ing action.

This circuit has been tried in ot her r e­
ceivers with very good results. The best clamp­
ing action seems to be with a high gain, sha r p
cut -off tube in the front end.

\Vit h this AGC in your Swan, there will be
no more need to keep one hand on the volume
cont r ol when in a round-table, or while signals
fade in and out while driving down the road.

. . . K6S IlC

AGe for the
Swan Transceive r

Lowrance Prerle r KbS HC

THE Swan 100 ser ies tra nsceivers have
caught t he eye of many hams, both for

mobile and fixed use. These transceivers are
sens it ive and have a good punching s ignal on
the air.

In talking with many of t he fellows who
have these transceivers, the one sligh t improve­
men t desired was an AGe system. when in a
round-table with sever al st a t ions, some are
bound to be much louder than others. This
requires one hand on the gain control, or a
good set of nerves.

The AGe board will be very easy to con­
st r uct a nd can be built from parts in the aver­
age j unk box. The audio choke CH I can be
made from the high impedance (plate) winding
of a small audio output transformer. The diode
should have a peak inverse rating of a t least
300 volts . The cur rent rating need be only a
fe w millia mps, a s the cur ren t is ver y low. Good
back resista nce is very important to keep the
positive level set voltage from loa ding t he
circuit .

In working with the mounting problem, it
was decided to mount the AG C parts all on one
board and then mount the board on the s ide of
the metal cover which covers the 5.5 me crystal
filter. Care should be taken in placing the
screw holes so that the screws will not touch
t he cryst a ls or the coil in the center. The wires
which go below the chassis ca n be put through
the rubber grommet through which the wi res
to the relay already go. Small wire should
be used so t ha t they will all fit through the
grommet eaaily.

Connect ion of the AG C to the transceiver
should be done a s follows: With the AGC
wired, tested, and mounted, there should be
five wires ( including the ground wire) which
should go through t he grommet to t he under­
side of t he chassi s. Connect t he wire from
ter mina l (1) to the plate of the audio output
t ube (6AQ5 pin 5) . Connect t he wire from
terminal (2) to t he plus 150 volts on the OA2
pin (1, 5). Locat e the 1 meg resistor connected
to pin (1) of the 1st RF amplifier (6BA6).
Remove the end of this resistor which goes to
the terminal lug with t he rf choke also con­
nected to it. Connect the wire from terminal
( 4) to the loose end of the r esistor just r e­
moved. Insulated s leeving should be used to
protect against shor ts. Connect the wire from
terminal (5) to t he terminal lug from which
the 1 meg resistor was removed. The last wire,
from terminal (3) should be connected to a
convenient ground terminal on one of the tube
sockets.
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Mickey Mouse

c. L. Marti n K9PA L
Instrument & Electronic Tech.
G enefol Electric Corncenv
Bloomington, Ill inois

ning s t r a ight out of the 115 volt line. Two
thing's are accomplished by t hi s. F irst the
f ami lial' power transformer is absent (a size­
able cost reduction) and second, the ac ground
syst em is used to advantage with the portable
whip. To do this without making the cabinet
"hot," a built in line polarity indicator is use~1.

\Vith the power swit ch OFF and t he chaSSIS
connected to the line " hot" side, the neon will
provide enough glow t hru leakage to be seen,
even if no g rou nd is present on the cabinet . If
the neon glows, the line plug need only be
turned % turn to correctly polarize. A 2 amp
fu se in the ground side provides protection in
case of a mista ke in polarity when the rig is
attached to an earth ground. Such a s ystem
is not dangerous when handled properly. It is
st rong ly advised that an earth ground be at­
tached to the cabinet whenever possi ble, how­
ever.

Pa r ts pl acement is not critical and no sh ield.
ing between components should be necessary.
It is suggested that the modulator be placed
as far as possible on the chassi s from t he rf
sect ion. The familiar 6LG was selected for the
final st ag e beca use it operates efficiently at the
relatively low plate voltage and is usually
readily available from the junk box. Grid drive
shou ld be adequate when the OSC tu ning coil
is peaked. If more drive is required, t his can
be accomplished by decreasing the 20K drop­
ping resistor in the oscillator plate. Grid drive
should be near 3 rna.

Although the final is capable of more than
the 18 watts indicated, the modulator is good
for on ly about 9 watts. If 100 % modulation is
to be rea lized the fi na l must be held down to
this value.

W IT H the increased amou nt of ~ctivity on
the amateur bands these days, It becomes

even more difficult to find the frequency space
to carryon the famous "rag chew" session
with t he local brothers of the profession with­
out "tromping" on some poor sou l in t he next
state who is trying to st retch some r a nge out
of the " Half Quart" rig, or move that piece
of traffic thru t he QR)l. Faced with these
problems, it becomes even more sens ible to
make use of that 25 kilocycle hunk of fre­
quency in t he 160 meter ba nd for t he "local"
activity. Ra nge of 25 miles or so is con si stent
on these frequencies with occasional real DX
reported on quite low power. So, to this I add
the question U\Vhy not a rig that is portable
enough to carry to t he over night fish ing hole
or on the vacation" ? T he rig' described here,
combined with a " tuned over " AC/DC set or,
sma ll portable provides this portability as well
as r easonable power on a vertical or half of the
old 75 meter dipole.

Circuit and construction is a long conven­
tional lines with the except ion of the power
s upply, which is less common. Here the c~r~uit

makes use of a pair of the modern sificon
r ectifiers in a half wave doubler circuit run-

160 Meter
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Cabinet construction is three piece with the
1%" chassis fixed to the front plate b)' the
switches and indicating lamps. The cabinet is
wrap around constructed with a partial back
panel installed. Two '%I. " chassis punch holes
are made in t he cabinet, one to a llow mounting
of the whip and the other to allow the banana
jack antenna terminal clearance. This jack is
sub-moun ted on a piece of %" Plexiglass for
insulation. Cabinet dimensions are 6" H x
9" W x 10" deep.

The whip is a 60" automotive replacement
antenna. The base loading coil is constructed
of Textolite or simila r dowel, 1%" dia. 8"
long. A 2~ " x 20 " squa re of %" Plexiglass
forms the base. This is mounted to the dowel

•

with a s ing le #8-32 screw which is first placed
over a solder eyelet. Connection for the wind­
ing is obtained by drilling and tapping for a
#4-40 of length to jam the #8-32 mounting
bolt. An appropriate size hole into the top of
t he dowel will mount the whip. Again the
winding solders to a #4-40 j am bolt (see
sketch ) . The coil is close wound of #22 ena mel
over 7" of the diameter of the coil. Total turns
should be approximately 260. Actual loading
of the coil can be accomplished b)' on the air
tests. A simple way to achieve this is to ex­
tend the whip fully and tune the fi nal to
resonance with the loading capacitor fully
closed. The plate switch may be turned off and
on, the final "dipped" and the extens ion whip

SEC
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slid down to t he point where maximum plate
current is drawn while in resonance. This is
the tuned point for the antenna. To load it
will probably be necessary to extend the an-

tenna Ih inch or so from the t uned point. It is
then only necessary to remove a few turns
from the whip and extend it again to the tuned
point. Remove enough turns to tune t he whip
about 4 "inches from fully extended. This will
then allow for variables in loading in differ­
ent locations where the antenna syst em is in­
fluenced by metal, etc.

Three of t hese units have been const ructed
by your author and they have proven to be
extremely versatile rigs to own. Audio quality
is excellent , s ignal output is very good (20
miles on the whip) and no component h as
fa iled on any unit after having- been in ser vice
for sever al months. . . " K9PAL

Weak Signal

Reception

Improve

Rodio-Teletype
W ood y Davey W 7CJ B
329 E8St Ke nt
Missoula, Mc ntene

T HE circuit in F ig. 1 is somewhat conven-
tional, but with balanced detector, trigger

and keyer tubes. A filter circuit consisting of
a n .02 mfd condenser, two l OOK r esistors and
t he 220K resistor for m a long time constant
circuit in the detector output which completely
wipes out noise spikes that could trigger the
keyer sta ge when signals are weak. Observa­
t ions on the scope indicate all t races of noi se
spikes are eliminated by this circuit. It can be
shown that removal of these condensers during
noisy reception will cause ver-y bad ga rbling

of otherwise perfect copy. Note coupling re­
sist ors R l and R2 on the grid of the driver
tube. Both r esistors are identical, their value
being determined by the voltage developed at
the plates of the 6AL5 detector . These are
nothing more than part of a voltage divider to
d rop the de' voltage on the grids of the 12A U7
to - 8 volts a s measured on a VTVM, when the
respective half of t he 6AL5 is cond ucting.
Transformers T1 and T2 are approximately
1:1 but if substit ut ions are made it will only be
necessary to adjust the coupling resistors Rl.
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with a "MATERIAL" difference!
-Line''-·

MODEL BAI430/ I .l

C ommunication a nd TV Antenna.

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY, u.s.A.

with

- "tIw--

NOW! A Broad-Band 'Balun" for your
10, 15 and 20 Meter Tri·Band

$ 85

SI NCE
1921

For TOP·MAN-ON·
THE·FREQUENCY results ...

Install a Tel rex antenna . .• dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00

and R2 so that -8 volt s appears on the 12AU7
grids when the limiter is sa t urated and with
t he proper tone at the converter input. The Kl
balance cont rol in the cathode of the 12AX7
amplifier is adjusted to equalize t he voltages
on t he 12A U7 grids when the respective mark
or s pace frequencies are select ed. ) [inus 8 volts
on the 12AU7 grid will ca use a n increa se in
the plate voltage to at least 60 volt s which will
fire the neon properly.

T he 6SN7 keyer tube could operate bal anced
with one wi nd ing of a type 255A polar r elay
in each cathode, but I prefer to replace one
winding with a 150 ohm resistor a nd to pro­
vid e bias current to t he di sconnected wi nding.
In t h is case the actual keying is done on space
signa ls, but you have a built-in "mark." The
polar r elay bias current should be adj usted to
exactl y * the current value of the " signal"
winding when that portion of the 6SN7 is con­
ducting. In this case 30 rna in the signal wind­
ing necessita ted a bias current of 15 rna.

The DPDT switch on the NE-51's allow copy
of "normal" or "reversed" signals. P rior to the
development of this circuit I had tried sever al
di scriminator type detectors followed by vari­
ous trigger and keyer circuits, but wi th signals
down in the noise, the above converter would
outcopy t he d isciminator type of conver ter.
Comparison was di rect , with the t wo converters
side by side.

The TV width coils can be replaced with 88
mh toroids by tuning them to t he pr oper fre­
quencies. The tcroids give somewha t better
selectivit y, a nd due to the higher " Q" t here
is an incense in the detector output voltage of
approximately 8 or 9 times (who sa id TV coil s
were high Q?). With toroids it will be neces­
sary to increase the value of R1 and R2 to 1.5
megohms.

As a matter of interest selec t ivit y curves
were run on both the toroids and the T V width
coils. T he width of the selectivit y cur ve at the
% voltage point (6db down), is as follows:

2125 center freq 2975 center freq
TV wid th coil 570 cps 890 cps
88mh Toroid 180 cps 330 cps
It can be easily seen that toroids would be a
de fi nite improvement when the QRl\1 is ba d.

Another real problem in radio-t elet ype re­
ception is selective fad ing. On e does not notice
t his unless the audio is ei ther meter ed or ob­
ser ved on a scope. This ca n be quite severe a t
t imes a nd I ha ve observed a s much a s 20 db
difference in the two tones, fi st one a nd t hen
the other being the st ronger . I might suggest
the use of sepa ra t e audio limiters in each chan­
nel to help overcome this. Tuned circuits should
be used a head of the limiters to separate the
t wo tones, prior to limiting. . .. ' V7GJ B

Positive Transistor Protection
In most trans istorized equi pment, if the po­

larity of t he power supply is connected back­
wards, t he r esult is a ma ss of melted ger­
maniu m, damaged electrolytics , and an a bun­
da nce of profanity. With t he nine volt or pen­
ligh t ba tte ries it is quit e easy to connect them
ba ckwa rds, especia lly if you a re anxious to
t ry the eq uipment out or go somewhere. To
prevent t h is, it is only necessar y to put a small
diode in ser ies with the battery. If the pola r it y
is connected incorrectly, no current will flow
so no damage will result. F or small , low power
equipment, a general purpose diode will work.
Where t he current is h igher than 20 rna. or
the voltage higher than Gvolts , a small , low piv
silicon diode should be used. . . . ' VA2 IN:\1
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- Li ke the one on page 173 of Burstein-Applebee Co.
Catalog .=621 - 8tock :18A 536 1$2.19 ).

iatic developed by the changed circuit. In both
cases the input voltage to the microphone jack
was held at 0.045 volts ac, rms, as measured
by a vacuum tube volt meter. Output was
ta ken at the j unction of t he 47K r esistor and
the 250 mfd capacitor shown to the right of
the gain control by means of VTVM. Note
that the band width at the half voltage points
is approximately 19.5 kc for the original cir­
cuit. It becomes approximately 3.8 kc for the
modified circuit at the sa me point. Further
compa r ison at the 3 dbv down points show
10 kcs for the or-iginal versus 2.3 kc for the
modified. This is a modest but valuable im­
provement. It is especially valuable for those
of us with low resonant voices. A high impe­
dunce crystal microphone, rated at -54 dbv"
will produce fu ll undist or t ed output from a
Central Electronics Model 10-B exciter, with
t he gain control adj usted to %, open. Another
application might well be fou nd for the
Hea t hkit SB-lO since it uses the 12AX7 tube
in its pre-amp circuit.

A few words of ca ut ion : E xperiment has
shown that there mu st be no subst itut ion of
types of tubes in the modified circuit. Those
ot her than the 12AX7 will produce insuffi­
cient gain and the amplification curve will be
shifted to the right and undo the apparent
good. Also, remember that this is a crystal
microphone pre-amp. Don't drive the circuit
with a carbon microphone. Hold t he input
voltage to 0.045 volts or less.

Crisp intelligible communications is the best
recommendation for this circuit. Why not try
it? ...W5S0T
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Don't be f i-ightened by the low value of input
grid resistor, nor the high values of the plate
resistors. Remember? We want to restrict the
audio range and occupy fewer of the precious
kilocycles available to us. The low value of
input grid resistor helps to get rid of the low
frequency response of a high impedance crys­
tal microphone. The high value of plate re­
sistors t end to keep t he voltage gain up and
assist with the attenuation of frequencies
eit her s ide of 750 cycl es per second. The .001
mfd coupling capacitors con tr ibu te to low fre­
quency roll off, while the .001 mfd plus the
39K series resistor shunt ing the grid of
the second sta ge puts the fini shing touch to the
higher f requency roll off. The results obta ined
with the completed cha nge is demonstrated in
the curves a nd makes you feel as though you
have done somet hing to help your transmitter
put out a more conserva t ive f requency spec­
trum.

A detailed inspection of t he curves show
"A" as the nmpltficution characteristic of the
original circuit. Curve "Btl is the character -

Charles E. Le ndehl W5S0 T
12 1 Be-re nee Reed
l os Ala mos, New Me xico

T H E foll owing microphone pre-amplifier is
presented as a helpful suggest ion , and, is

a sma ll commentary upon the simplicity of
r eeistcr-c-capacitor filtering. A glance at the
ex per imenta lly derived curves s hows the nar­
rowing- of the audio pass band of a common
type of microphone pre-amp, when the tube
and a ssociated circuit values are changed. The
original circuit is found in man)' amateur ap­
plications and borders upon high fidelity prac­
tices . It is possible to find transformers for
the following sta ges which will sharpen the
bandwidth of the modulator system, however,
such transformers are costly to make and are
seldom found in moderately priced equipment.

It was fun to experimentally determine an
optimum compromise between microphone,
tubes, coupling capacitors and plate resistors,
which would help narrow the audio pass band
of the pre-amplifier shown in the schemat ics.

~,

Pre-Amp Curve

Shaping



MILITARY and
COMMERCIAL
users of converters and pre-amps

ACHTUNC!

ASK about our unbelievably low noise designs from zero to 10,000 mc. We also

design and build Nuvistor and solid state (varaeto r type) frequency multipliers.

for instance:
.,

The Mod el 100 converter for fil ed freq uency commercial and military ep pliceficns anywhere from 20 to

200 me. This unit uses th e 417A for t he best possibl e noise fi gu re, a nd incl udes a reg ulate d pow er supply.

rad pane l. 3'/2 " high. Also avail a ble is th e IOOA for 200·500 me. This use s t he late st nuvistor t ype 8058 in
a two stag e RF amp lifi er.

We also make Amateur •equIpment:

SIX METER NUVISTOR
Converter Model 20 I
Noise Figure: Ie" thon 3.0 d b
I.f.: 14.18 me,
Input-Output: 50 ohms, INC
Powe' Required: 6.3v a nd 150 vdc
Tub••: 6CW4 a nd 6ua
Shield.d Case : 6" x 3" x 1¥2"

A carefu lly conceived design
incorporating good quality at low cost.

Order direct from Tapeton. : . . • . $37.40
Matching power supply, Model 154. .. $15.40

Other TELco products
XC. I44. 2 mete r, 4 17A conve rte r. 2.8 db. 35 db
gain Price $150.00

$B50 Heterodyne sse con verte r, 25 watts o ut put . l e ss
power su pply Price $85.00

Gain: 25 db

Model 202. 2 meter conve rt er, ove rload proof com­
pe mon to the Mod e l 20 1. Le ss power supply.

Price $45.00

Model 206, norse blan ke r. Fo r use with six end two
meter converters. Eliminete s pu lse type norse.

Price $65.00

TAPETONE ELECTRONIC LABORATORIES, INC•
99 ELM STREET

APRI L 1962

• WEST NEWTON 6S • MASSACHUSETTS
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_. - Dick Gridley KbJ HJ
Edison Powerhouse # 8
Auberry, Callfcmi e

Photography by U,. da Gridley

The BC453,

One More Use
T he operation is s imple, and if you follow

the block diag r am F ig. 1, it is easy to see.
Starting with the incoming signa l of 455 kc
into t he 6J6 mixer, it is mixed with the se­
lected oscillator f requency of either 372 kc
USB or 538 kc LSB . The fundamental s tell
us that in this conversion there will be fou r
frequencies-the incoming f requency, the os­
cillator frequency, and their sum and differ­
ence. In this slicer we a re only conce rned with
the difference.

A little math at this time will show t hat 455
kc less 372 kc is 83 kc, and 538 kc less 455 kc
is 83 kc. The di fferences are the same. How­
ever you will not e that we position the oscil­
lator eit her 83 kc above, or below the carrier
frequency of 455 kc. \Ve will now add a 2 kc
"nodulating frequency to the ca rrier . Going
once more to fundamentals, we know t hat we
now have the 455 kc ca r r ier "...it h a 457 kc
USB and a 453 kc LSB.

F or simplicit y of expla na t ion, let us leave
the 455 kc ca r r ier at this point and consider
only the sidebands a s they enter and leave
the mixer. If the selector switch is placed on
the USB position the oscillator will inject
into the mixer a freque ncy of 372 kc. The
upper s ideba nd of 457 kc will conver t to and
leave t he mixer at 85 kc and the lower side­
band of 453 kc will conver t and leave at 81
kc. If the selector switc h is set on the LSB
position, the oscillator will inject into the
mixer a frequency of 538 kc , and now the
upper s ideba nd of 457 kc converts a nd leaves
the mixer at 81 kc and the lower s ideband of
453 kc conver ts a nd leaves the mixer a t 85 kc.
Simple, what?

Looking now a t Fig. 2, t he band pass filter,
you will note that t he 85 kc point is in the
midd le of the filter and the 81 kc poin t is
placed down the skir t of the filter to a point
that gives a rejection of 40 DB. Thus, with
the selection of the s ideband switch, we can
select or reject the sideband we want.

RE JECT

8)1(Q:
0£M00

OSC

.~.

PRODUCT
DETE CTOR

r IG, I

n "."e..J' cse

."
455 KC
INPU T

312KC
" SO

T H E slicer to be described here came into
being because of crowded band conditions

and an unyielding XYL. The simple solution.
of course, is the purchase of a new receiver
- but this approach brought only lumps, and
I knew I couldn 't talk 75 % of the hams in
Ca liforn ia to leave the ai r.

The need was for a sha r per receiver for
C' V and a good method of detecting Single
Sideband. Both of these requirements were
filled, plus a fine method of detecting Al\1 was
gained.

The heart of the slicer is the 85 kc fi lter
which is constructed from the if t r a nsformers
of t he BC453. T he filter is not fla t on top, but
it ha s a good sha pe factor. The 3 kc points are
5 DB down and at 6 kc the attenuation is 35
DB. This is a pretty fair filter for the price.
I had a BC453 in the j unk box-if you don't,
there are ads in 73 sell ing them for $9.95 and
t his is a lot less than any filter on the market.

The product detector is the one described by
ZLIAAX in the August '59 CQ magazine.

The mixer is the "like-new" mixer described
by the sta ff in the October issue of 73. The
choice of the 6J6 wa s made because the origi­
nal slicer used a 6BE6 mixer a nd I didn't
want to change the socket.
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Now comes t he tough one. Ll was made
from an old 262 kc if transformer t hat was
way down in the junk pile. I believe it came
from an old car receiver. I removed the shield
can and kept the ceramic form and both pad­
ders in tact. The two padders are Cl a nd C2
which are mounted on the chassis with one
wind ing of the 262 kc if t r a nsformer . L2 was
made from a self-supporting 2.5 mh R FC. I
removed about 20 feet of wire from the wind­
ing of Ll. L2 was made by removing 1 pie
from t he RFC. However , I think t he best way
to approach these coils is with a BC-221 which
is covered in the alignment. I do feel this is
the one point of failing in this unit. I t would
be better to pick up a couple of slug tuned
inductors, fo r you who are lucky enough to
live near a r adio store, as t hese if trimmers
were never made for vernier t uning.

The first step in putting t he slicer into op­
eration is the pruning of Lt and L2 to fre­
quency. So let's take L1, t his will be t he 372 kc
oscillator. Compress Cl a nd C2 about %.
closed. Fire up the BC221 and check the fre­
quency at pin #5 of the 6J6 mixer. Start re­
moving turns until you are close. I removed
about 20 feet of winding from this one I used.
Then repea t t he process on L2, which is the
538 kc osciIIator coil. F r om this one I removed
nne full pie from the RFC. You should come

tra nsfor mer covel'S were removed and wires
were soldered to the inside lugs and brought
out the bottom. This way I was able to use
the base mou nting ears to mount them to the
new chassis wit h 4/40 machine screws.

A note of warning here, t he 3X.05 capaci­
tors in t he BC453 should be checked for leak­
age. Remember these are at least fift een yea rs
old, and I have found tha t about 50% of them
are bad-this kind of trouble we don't need.

T l is a Miller K-TRA N 12Cl 455 if trans­
former. T2, T3, and T4 are the 85 kc if trans­
formers from the BC453. T2 is the input, T4
is the output. The gimmick between T2 and
T3 is t hree turns of the t wo leads t wisted to­
gether a nd doped. T5 is a Sta ncor A53C, 1 to
3 inter-stage, plate to g ri d transformer con­
nected in reve rse. T6 is a standard a udio ou t­
put transformer. The one I used was removed
from a P hilco T V set . T 7 is the 85 kc oscillator
coil removed from the BC453.

...
COlTER

0 " 82 "D£'''''''
OSC

" FREO
6'I<C
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6" 6S 66 87 88 89

ms. Z

The audio sect ion is also skipped as any
pet circui t will work as well a s t his one. In
fact, the choice of tubes and components in
my slicer was a matter of what was in t he
junk box and not a matter of choice. ZLIAAX
sa id in his article t hat the 6AR8 is as ext inct
as a Dodo bird, and it might be well to con­
sider the 6BUS or the 7360.

Construction is straightforward. Extra care
should be taken in t he construction of the os­
cillators. They must be stable within 30 cycles.
This is eas ily accomplished by t he use of high
quality parts and r igid mounting. My unit
was constructed on t he old BC453 chassis ,
fitted with a new face and deck made of 3/32
aluminum. The only question that might arise
is power. The ba se station here uses a common
power supply and has power to spare. If your
receiver does not have enough reserve, it might
be well to consider a chassis big enough to
make the unit self contained with its own
power supply.

Befor e dism antling the B C453, you should
have a schematic. If not , you can mark t he
BFO coil and the if transformers when remov­
ing them. The BF O coil was used as is, the if

20

The selected sideba nd is then fed to the
product detector a nd is beat against the low
frequency demod oscillator. The output to t he
audio stage is the differ ence (85 kc less 83 kc)
2 kc. It will be noted, I hope, t ha t t his expla­
nation is for the purpose of understanding the
sl icer operation, and in practice is just the
reverse of t he alignment.

The use of the sheetbeam tube as a product
detector has been covered in many good ar­
ticles and will not be repeated here.

35 0e
8l ,S48 IC C
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close enough so you can change the frequency
about 4 kc each side of the desired frequency.

Set the resistor, marked R on the schematic
Fig. 3, until you have 150v at pin #1 of the
6J6 mixer.

If you have a low frequency oscillator, such
as the Hewlett-Packard 200 and a VTVM, the
alig-nment of the filter is st a nda rd and should
be peaked up at 84.5 kc-then set the s lice r 's
low frequency oscillator at 83 kc.

Another way that works out well is to use
the low frequency oscillator of the slice r for
the alignment generator. Make su re that the

low frequency oscillator is running' at it s
highest frequency. This check is best made
by removing the cover and making su re the
condenser is fully opened, minimum capa cit y.
Remove the 50 mmfd condenser from pin #6
of the 6ARS and use this to in sert the signal
into the filter. Peak the filter for maximum
output at pins #1 and #2 of the 6ARS a nd
then s lide the oscillator's frequency down until
you have a 5 DB loss . This will put the filter
center at about 83 kc, as the low frequency
oscillator's hig-hest frequency is about 83 kc.
This will not effect anythi ng except the exact
frequency of the sideband selector oscillator.

I used a Hewlett-P acka rd 200 osci llator,
400 D VTVM, an Erie counter, a low frequency
s weep generator, and a Tektronix 3Hi scope to
set t hi s one the first time. T hen thinking ) 'OU

fellows may not have access to the equipment
that I do, I detuned this one and worked the
a lignment mentioned earlier using the slice r 's
low frequency oscillator a s the alignment gen­
erator. It proved out very close to the original
figures and no difference was noted in the
performance.

bO 7J MAGAZINE



The next step is to make s u re that the in­
jection level is correct at both mixers. ' Vit h
an rf probe on the VTV.M, check at pin #6
of the GARB, it should be between 2 and 3
volts. The coupling s hown gave me 2.7 volts.
Next, check pin #5 of the 6J6 mixer for 2
volts. The coupling shown gave me 2.1 volts .

\\~e are now ready to put t he slicer into
operation. Connect t he sli ce r to the output of
the last if st age in t he receiver th rough a
15 mmfd condenser, F ig . 4. Tune in a strong
AM . signa l a nd peak up on t he S . met er. Turn
off t he A Ve a nd turn the rf gain to abou t %
open. T urn the audio up on the slice r and
tune Cl or C2 (which ever one is in se r vice )
to zero beat. This will give natural sound ing
audio. Now change the selector switch and
repeat for the other trimmer condenser . You
should be able to s witch from USB to L S B
with no noticeable change. Ad j ust the 5K bal­
ance pot in the 6AR8 circuit for minimum

inter modula tion distort ion and that is it.
The onhr check left is for vour own sati sf ac­

t ion and 'proof that the product detector is
doing all that it is s up posed to. All the articles
tell you t hat the only thing demodulated in a
product detector is that which beats against
the oscillator. T herefore, if you kill t he low
frequency oscillator, t he slicer s hou ld go dead
and if it is work in g' correctly, it will. The
mea sur ed car r ier leak with t he osci llator off,
in my slice r , is down 45 DB.

T his uni t will please the most discriminating
ham with it!' performance not only on SSB.
detection, but on C\\' . and A~1. phone as well .

I feel the big bonus is the use of it on A.:U.
If you are copying a station and another st a ­
ti on comes in close enough to cause heterodyne,
all that is needed is a flip of the s witch to
select the other sideba nd and exit heterodyne.

The first time I tr ied it on C'\V I thought
t he s licer was dead, b ut tun ing a cross the
band t he sig nals seemed to jump out from dead
s ilence.

I t is a real nice add iti on to a ny sha ck , and
if all t he parts were purchased from scratch
I don't know how the cost could go over $20.00.

All t hat is left to sa y now is- start digging
into the junk box and heat the solder ing iron.
The enjoyment received from the hetereodyne­
free operation of this unit is well worth the
time it t a kes to build it.
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$99.95

"Where Quality Counts First"

THE CONTINTAl "SIX"
TRANSMITTING CONVERTER

SSB, AM, CW ON SIX METERS AT A REASONABLE
COST FROM CONTINENTAL ELECTRONICS. , ~. -,

~. .,
ft;~IJt ~
B :' ~ §.! . ~ .

~...

• •••
HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 VHF Magazine).
36 STATES CONFIRMED ON 6 METER TWO.WAY SSB.

FEATURES:
• Low drive requirements-Can be driven by a ny • Uses minimum of operating ad justments when

AM or SSB erc iter with 20 meter output, such chan giF'lg freq uecy.
as 20·A, 10-B, OX-35, HT.37, KWM .2, etc. • Extremely high " Q" circuit, high sta bility, exeel-

• Power Requirements: 0400 volts @ 75 mils, 150 lent shielding and straightforward design to
provide many hours of troub le-free opera tion.

yolts regukJted , 6.3 volts filaments. • Modern twe-tened grey low tempera ture
. 30 WQtts P. E. P. SSB, reduced output on AM. cabinet, only 5 3/04" high, 8 11 /1 6" wide,
• Herbcntcl meter reeds PA plete and relative 11 ' /04" deep, a nd erceptiona lly lightweight .

RF output. • Individually factory a ligned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WILL M ATCH CONTINENTA L "SIX" .-COMING SOON ,
THE CONTINENTAL " SIXTY-ONE" 100 W ATTS P.E.P. ON SIX METERS AND THE CONTINENTAL
" TWO" 175 WATTS P.E.P. ON , TWO MET.ERS.

Order Direct From: CONTINENTAL ELECTRONICS - Sumter, S. C.
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John T. Reeder
W¢MWJ
Route I
Kennett, M o.

Linear Scope Monitor

O NeE t he exciteme nt of getting the big gun
on t he air has subsided and you a re sat­

isfied that you are getting out, there eventu­
ally comes a t ime when the 8SB operator
begins to wonder just what his signal looks
like.

This is one approach to getting a visual
monitor, using a minimum of readily available
parts and it can be incorporated as a perma­
nent part of the rig.

This is not an all purpose scope. It is de­
s igned to produce a trapezoid pattern for
monitoring a linear amplifier.

A sample of the signal from the exciter is
taken off through a "T" connection between
the exciter a nd the input to the fina l. This
signal is rectified and filtered by the I N58A's
in ser ies and assoc iated circuit. T wo diodes
were used to provide ample voltage to drive
the deflection plates of the scope t ube without
further ampli ficat ion. The voltage d ivider at
the input to the diodes sets the wid th of the
pattern on the scope tube and must be re-set

fo r each ba nd.
Vert ical deflection is derived by a s imple rf

pick-up from the fi nal tank coil. A piece of
insula ted wire looped through the turns of t he
final coil ca n be adjusted to produce the cor­
rect amount of drive to match the input to the
horizontal plates.

If t he final output is linear with the input
you get a nice st r aight sided triangle. Over­
modulation and loading difficulties show up
readily.

A blocking bias can be applied to point "Y"
from the exciter to provide cut-off of the beam
during periods of st and-by to prevent burning
the pict ure tube. Or, if you're not fussy,
sim ply t urn down t he intensit y after you have
tuned up and are operating. If you change
bands or move enough to re-load, it's a simple
matter to turn up the intensity and say HALO
a time or two while watching the scope.

The construction can be adapted to match
your r ig. In our case the rig had a meter panel
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Radio Bookshop's
87-MRT.90 CONVERSION MANUAL-Thll 12-pa ge book·
let contains full informoti on on converting 1M 19 tube
MJl:T.9 or MRT·9Q transceiver, Into hot lin'. dual con­
Yersion rigs for two meterl . Complete conversion plul
orig inal diagram. 5.50

• • • •

"Ve get too soon oldt
unt too late schmart."

. vane green

aa-WESTERN ELECTRIC 255A POLAR RELAY-This 0 ( (&1­

l o ry will be of inte r. d primarily to the RTIY eps, $2.SO

9O-TELEPRINTERS MODEl 31A- This midget printer,
. ' 1 u - I." '2"compl. t. WIth case , meosur., on y J( :II

and is light e no ug h to throw in the co r for portable
use. Compt.fe with I<evboord . ready to operate. $100.00

of all surp lus
to dote. Brief

$1.90

SEE '73" FOR BOO KS O N SU RPLUS
CO NVE RSI ON, O R W RITE US FOR LIST.

G_93_RADI0 CONTROL HANDBOOK by McEnt... This II
the largest and most comp lete b.ook ev~r pub lished. on
the sub ject. 3o.c pogesl It covers In detel l every pOSSIble
a spect of radio «lntrol. $4.95

QAN-SECOND CLASS RADIOTEtEPHONE HANDBOOK­
Noll (W3FQJ). Every thing you nee<! to know to p a n
the fCC exa m ond get sta rted ..IYiclng two-way eqUIp'
ment. Mum more than lust a Q & A manual $3.95

731-HAM TV-W4>KYQ. This is the only book a voilob l.
on this fosdnoting b ronch of hom rodio. Desu ibes. «lm
plete hom TV stotion that costs under ISO. Very Simp le

$3.00

MARK III IMPEDANCE
ST I SUE OF 73. The se en ·

publis I'o le drawings g reatly
ruction .£1 this terr ific p ieat of te st

p lete co. of the or ig;no l ort ide is
SI .OO

735-BOUND VOLUME- Octobe r 1960 thr ough December
1961, 1.5 issues (Vol. 1). S15.oo

736- Yeorl y Binders for "73" Mogcu:ine Odober 1960
thr ou gh 1961 , or 1962. $3.00

IYB_INTERNATIONAl YEARBOOK-The 1691-62 ed it ion
of the International Rodio Arnoteur Year Book i~ now
out. It conta ins 0 review of th e yeor. VHF od.-vltles,
o synopsis of OX odivities ond new C?untries activated,
a pro pogation forecos t for the commg year for the
Eostern C nd Weste rn U.S., to all parts of the

arid, 'a n ntr ies list, world QSl b ureaus, etc.
b lishe d $.75

734-INDEX TO SURPLUS-Bib liogrophy
ortides printed in all rod io mogorines
de script ion, e tc.

49-ELECTRONIC COMMUNICATIO
a imed o t gi ving 011 inf ormotion
comme rcio/ and amateur licenses .

48-8ASIC ELECTRONICS - Covers
Wri tten for use with RCA Institu te

5-AN'EN NAS-Krous (WSJK). Th. mod compl.t. book
on onlennos in print, but largely design a nd theory,
compl~te w ilh moth. $12.00

24-8E"ER SHORT W/l.VE RECEPTION-orr (W6SAI).
How to buy 0 rece iver, how to tune it, olign it; build ­
ing ocwssor ies; better a nte nna .; OSl' s, maps, ouroro
ra nes, CW reception, SSB reqption, etc. Hondbook for
short wove IIstene" and radio amateurs. $2.85

23-NOVICE & TECHNICIAN
(W6TN5). Sugar cooted theOf'YI r
power supplies, o ntennos; s imp l
complete station, convert ing surp lu
ge t a hom Ikense and build a st

28-TELEVISION INTERFERENCE-Rand (W1D8M). This is
th e authoritative book on the sublect of aeHlng TVI out
of your rigs ond the ne ighbor. se". $1.7'

32-RCA RADIOTRON DESIGNERS HAND800K- 1500
poges of design notes on every possible type of circuit.
Fa bulous. Every des ign engineer needs this one. $7.50

13-REFERENCE DATA FOil RADIO ENGINEERS. Tables,
formulos, grophs. You will find this refere nw book on
the desk of a lmost every electrome engineer in the
country. Published by International Telep hone a nd Tele ­
groph. $6 .00

17-ABC's OF HAM RADIO- Pyle (W70 E). Des igned for
the N ev tee hom. Indudes all of the information needed
to qualify for the N evtee License . 112 poges. SI .50

53-8ASIC elECTRONIC TEST PROCEDURES-T urner. This
book covers lust obout every possible type of eledronic
test equipment and explains in detail how to use it for
every purpose. Te sl ing : audio equipment, receive rs,
tronsmiHers, transiston, phot~ls, d istortion, tu bes.
power . _ • etc. $8.00

Circle the book numbers you wish to order.
Pleese include cesb. check. money order • ..
or something we cen deposit in the benk.

Order Form
52-HOW TO READ SCHEMATIC
Components & d iograms; e led rlco l,
audio, rf, TV. Sta rts with indlvld uo l
through com plete equipments.

DIAGRAMS-Marlts.
eled roni c, oe, d c,
circuits ond corries

$3.50

5
58
732

13 17
59 70 76

734 73S

23
86
736

24 28
87 88
IY6

32
90

46
693

49 52
QAN

53
73 1

• • • • • • • • • • • • • • • • • • • • • •

58-ANTENNAS fOR CITIZENS R
General coverage, mobile o nd d ir
27 mc. bond. Build & tune ' em.

59-CITIZENS BAND RADIO (Ride r
NEED KNOW.

ING

me . . . . . . . . . . Call . . . . . .

16-MODERN OSCillOSCOPES &. THEIR USES-Ruite,.
Second edi tion. Show s ....hat a ' scope is, wha t it d oes
nnd how to use it for rad io, TV, transm iHen , etc. 3-4t
poges. $8.00

I 86-CONVERTING 8C453 TO 558

RADIO BOOKSHOP
1379 E.st 15th Street, Brooklyn 30, N. Y.

(N.Y.C• • dd 3% tax)

70-ELECTRONIC
12-4 pages.

PUZZLES & GAMES- Ma tthew Mandl.
$1.95

$3.00 I

City . . . . . . . . . . . . . . State .. . . . . - .
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which included a t hermo-couple RF meter t hat
didn 't tell us much. The scope t ube wa s mount ­
ed to occupy t he hole left when we took the
meter out. The wor ks were mounted on a " U"
sha ped cha ssis f rom an old BC-191 t uning
unit. The panel controls were sub-Mounted
on a st r ip of bakelit e a nd ex tended t hrough
t he f ront panel with polystyrene rods.

All resistor s a re 1 watt unless otherwise
noted a nd the condensers should be chosen to
match t he voltage encountered at t he point of
use. The voltage divid er potentiometer in t he

horizontal pick up unit is a TV insulated
shaft model to prevent rf break-down. The
power transformer can be any available small
receiver type which will produce about 800
volts t ot al in the high voltage winding. T his
voltage will p roduce sufficient in tensity fo r
ea sy observat ion in room light a nd allows
direct dr ive of the deflection plates without
ampli fica t ion.

T wo tubes and a few parts f rom you r junk
box and you're sure your final is clean.

... WpMWJ

FM to AM
A recurring problem in surplus applica tion

is t he conver sion of an FM receiver to r eceive
AM signals. This requirement often demands
t hat t he original FM circuit ry be r etained a nd
either AM Or F M reception be possible on a
swit ched basis . Although many a pproaches to ..r--- -------- - - - ,

'"

Al so, unless excessive di stortion or signa l leak­
age occurs, t he re should be no requirement for
removal of the limiter plat e voltage in t he AM
mode. The technique described has cons ider able
meri t and should have wider application tha n
is now t he case. . . . W.tWKM
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AM d etector circuit for FM surplus G ea r. Not e: Cath od e of VIO is grounded by R44 for AM reception.

t h is problem have been employed, t he circuitry
is often complica ted and t he resu lts are not
a lways t he best.

This problem is solved in a very st r a igh t­
forward manner in some of the older military
equipment . The SCRM616 Ra dio Receiving Set,
which used eit her the BC-1 269, BC-1269A or
t he R-593 /G RR Radio Receiver, is t he case in
point . I n these receivers, t he audio com ponent
developed a cross the limiter gr id resistor is
used to drive the aud io amplifier directly. In
addition, the de component developed is fi ltered
and used as t he AVe voltage source in the AM
mode of reception.

T he schematic diagram shows th is applica­
t ion in detail. T here is nothing sacred in the
com ponent values shown or in the swit ching
ci rcuit used . Nor mal precautions in the area of
AVC isolation andflltering should be observed.

Don't W reck

That Meter
Fred Conner W9CUK

A recent article in 73 described a met hod
of protecting meters from burnout. Per haps
an elaboration of t his will be of interest.

P roba bly each of us ha s at one t ime or an­
other overloaded an inst rum en t . Simple f using
will not prevent burnout, or bent pointer s in
t he case of seve re overloa d.

Let us examine the ord inary di rect current
meter movement . Most mi lliammeters, micro­
ammeters, a nd ammeters have a f ull sca le
deflect ion voltage of 0.1 V, or less. Inqu ir ies

6-1 73 MAGAZINE



Iunde­
me to

TOWERS
SULLIVAN
ILLINOIS

2500 kc to 15,000 kc,
mental frequencies 15
30 me, third mode
30 me to 50 me

AR 20

AMERICAN
K.C. 6 .MO.

$3.50
All crystals for amateurs are
set at 20 mmfd, hermetically
sealed with pins optional:
.050" (CR·l); .093" ( FT.
241/3 ); .125" (HC·6) ; lh"
centers.

Cit izens Band transmitter crystals in stock
for the following equip ment: JR-BOO, 761A,
COl, GWlO, CDS, CDlOO, CDlOOA,
TR330, C27, AT20, Messenger, MK7,
R2700, TR91O, 27C2, ED27, CR1l7,
COOS, CTI, RPllS, CD27, TECT. Guar­
anteed .004% of nominal: $3.00.

HY·TRACK TOWERS

,

A'MERICAN CRYSTAL CO.
P. O. BOX 2366 • KANSAS CITY 42, MO.

Th e big gest improve ment in crank-ups
ye t - yo u cra nk up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you ca n
never fall off! Makes it a snap to change
beams or ma ke ad just me nts whenever
you please. You ca n even cra nk th e
beam up t o the best height fo r curren t
p ro pa gat ion conditions. See the photos

. on page 15 of the March '62 73 for a
better idea of wh at this is a ll about.
Send for literature a nd prices :

r Amateur &. "'\
CB Crystals

$3.00

-+

+

I n F ig. 1 the di ode is paralleled wi t h the
meter t erminals. This may be a meter in cur­
r ent measuring usa ge or a voltmeter, br idge,
etc. At nor ma l meter fu ll sca le or less the
diode will not effect the meter accuracy, how­
ever , in overload the diode will clamp at less
than harmful currents a nd no damage wi ll
ensue to either met er or diode, up to the
current rating of the diode. When the overload
is removed, everything will be nor m al a nd
undamaged.

The ordinary inexpensive "top hat" silicon
power diode of Yl ampere a nd about 400 v
PIV rating will protect even sensit ive micro­
ammeters up to 500 rna . or more. At grea t
s urg e or over load the di ode will s hor t and be
de stroyed but will st ill save the meter . Where
a possibility of greater current exists , diodes
of la rg er ratings may be employed. F ig. 2
shows t he use of 2 diodes. Here, a s is not
t r ue in Fig. 1, overload of a ny polarity will
not cause meter damage. Circuit 2 will al so
protect against any ac overloads, within the
limit a t ions of the diodes .

•
In conlusion ,. mention I S made of experience

In a large ' commu nica t ions manuf'acturing
plant . For t he past 'severa l years t he method s
described above have ': virtually elim ina ted
bur nt out or bent pointer damage in many •
piece s of f a ct ory equipment whi ch are norm­
a lly subj ected to freque nt and severe overload­
ing. Sensitive meter type relays have a lso
been thus protected with "com plet e elimination
of previous frequent and cost ly damage.

. . . W9CUK

to meter manufacturers, a nd t ests on typical
meters ind icate that overloads of about 10
times nor mal f ull sca le voltage, or 1 volt, will
seldom damage coils or pointers. Now, most
s ilicon d iodes have a very high resistance at
0.1 volts. However, a s forward voltage across
the s il icon diode exceeds abou t 0.1 volts, t he
diode resistance becomes r ela t ively low a nd,
until t he diode current reaches a level greatly
exceeding the current rating of the diode, will
seldom exceed a volt. Extreme overload will
cause the diode to shor t ra ther than open .

APRIL 1962 65



Louis Hutton Wcf.oRQF
2608 South Fern
Wichite 17. Kansas

The

Band Warmer

••

THIS modific ation to the Keyer KY-65/ ARA-
26 provides the builder with a unit that will

automatically key a transmitter in the CW
mode or will modulate a transmitter in the
~ICW mode. Code discs are used to determine
t he message sent.

The KY-65/ARA-26 Keyer is ava ilable fr om
several surplus houses. I purchased mine from
R & W Electronics, Chicago, Illinois . The fl rat
t h ing I did was st ri p out all parts down t o
the bare chass is . A new over lay panel was
fabricat ed for the front of t he box to cover up
the connector holes and improve a ppea ra nce.
T he motor and disc assembly was disassembled,
cleaned , a nd the micro-swi tches removed f rom

the f rame.
A bra cket of alum inum was formed t o sup­

port t he transi st or audio oscilla tor output
t ransformer, selenium rectifier, and terminal
st r ip . It is mounted underneath t he motor next
to the power transformer. T he CK-722 t .rnn­
siste r is supported by it s leads a ttached to t he
terminal st r ip. T he SOS di sc and the plastic
code disc were replaced with new di scs. The
disc in the SOS position now sends DE­
\V4JRQF and the identification disc sends
WlPRQ F . The center di sc is usable a s is or
may be replaced with one cut to send CQ.
The new discs should be filed and sanded as
smooth as possible to prevent excessive wea r
to the wiping contacts on the keyer a ssembly .

\Vhen using the unit in MeW mode on t he
V HF bands, the output is connected to t he tele­
phone patch or microphone input of t he mod u­
lator.

On the lI F bands in the C\V mode the out­
put is plugged int o t he key ja ck of the t r a ns­
mitter.

This ga dget is very handy on V HF DX con­
tests, warming up the band, equipment testing,
a nd propagation studies-any other ideas?

. . . W¢RQF
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This table is useful for all homebrew S w R
br-idges a nd g ives the 7'0 reflected power a nd
the % full sca le reading in the r eflected mode
when the meter is set at full sca le in t he for~
ward mode.

Home Brew

Bridge Calibration

Rrn . Rd lt. in % of Full SeRb
4.8%

9.1
13.1
16.7
2 0.0
23 .1
25.9
28.6
31.1
33.3
35.5
3i.5
39.4
41.2
42.9
44.4
45.9
47.4
4 8. 7
50.0
60.0
70.0
80.0
90.n

(Oll r orders are st ill on a '[(·ait ing.list basis , uud
tJ"m ks apain f or you r tremendous interest

i ll Oll r new product lind)

Unmatched performance. mobility. versa­
tility with the DAVCO Model DR30 com­
munications receiver:

double con vera tun, m echanica l fi lter seleet fv it v,
extreme sta bil ity : all the features you want and
need for on ly $289.50 read:r to go. W r ite for full
in fo rm a t io n on the r eceiver- and a ssociated exciter­
li n ea l' units .

davco electronics company
113 Norwood Ave nue • Asheville , North C aro lin a

W40An• •

% P owr. R"n .
.2%
.8

1.7
2.8
' .0
5.3
6.7
8.2
9.7

11.0
12.6
14.0
15.5
17. 0
18.4.
19.7
2 1.1
22.5
23.8
25.0
36.0
49.0
64 .0
81.0

SWR
1.1
1.2
1.3
1.4
1.5
1.S
i .t
1.8
1.9
2.0
2.1
2.2
2.3
2.'
2.5
2.S
2.7
2.8
2.9
3.0
' .0
5.7
9.0

19.0

•

C IO X DG
800 vde ( .32".\ )
28B vde (.21.\1
LC F ilter Ind

R elay - 50 to
-90 vde billS

Collins
KW~I-l. 2

$134.95

13 volts nom Inal

$119.95

r.OflSt't
" <;· ; 6"

C IO WD D
0;',0 Hie (.325A)
~;O n il" (. 13A)
r.r: nner

anot :! n eIll'S

up 10 250 VA lotal maxlmum ,

•

Voltu;", 11·15 VIlC ,
1\:; ~

.-\ I)l' ro ll mllt ~I )· ; lb• .

CIOW DG
liM Hie (.H!i A)
30n \'<1,' (.;j.\)
1)·1 ae nie

lind It ~hl}'

Order from 10l'11 .. l.'d ron lCJ t1blrlhutur - If unsvallablll
ortla rarlory d lr~N .

CIO WG
IlUO Hie (A I" A)
3BB ",de (.5 A)
0 ·120 vee b il '

J uhm on ( 'ollln. ~w' lln . .11
nk ln g KW~I - 2 nUllI..ts ,
~ Ioblle ('olll ns

KWU · 2

$79.50 $89.50 $99.50

CIOW
600 vue (. 415.'\ )
300 vdc (. !i .\)
1 ~0 vac 400 {'pJ

;";"",,, models ar e 01,"' aqillah!e , It'~ I II I H', 1 "lwd lk all y fOI or adaplahle 10 the fol­
101\' In l': 1l11 I'Ur atl"n. :

MOBILE POWER AT EXCEPTIONALLY LOW COST
Topaz Slatlc Ccnrerters oneeate Ihe majority of moldle transmitters a nd re ­
oervers . T h rou gh Dew ~orH"ept8 in c onverter c i rcu it ry· these unit. deliver
more watts per dolla r than any ccm p ur'ahle uni t . In addi tion. they are smaller
an ,l li gh ter In we ight , a nd hl illwr In f lflt"iency. Th is means i ncreased SaVlng8
through longer li fo or Lnt h' rles and generators.

GEN ERA L SP EC I FI CA TIO NS f OR AL L MOD ELS

In put rt'qu lr1'ment . :
F.ftk lenry :
W el J[h t :

·Pa ( ~ n t l'eon d ln J[.

u :-:W12.-\ ( :-:"'1l0 put numlwr ) Is ma ,l.. It)· T"IJllt for SWlln E ngl neer! n, for
usa "ith ~w·. n T r..n~....h eu. Orclt't' from rour 1........1 :-: "- Il n d... ler .

C'll llfurnla H... l denu .-\,M ~% Sllln Tn to unit pn ee . E n t:lo.e
$ ~ for Inau rt"tJ l'arC\'1 l 'o~ t. Xo C.O. D. Onlers .

:\,OT I-; : ." 0)· I'Omblnl t lon ol abov<'l oulput .
exeejn CIO X I>(; - :!GO waltl .

•

•

•~ ci.....i t prot«1'<l

•~t -0II1y3*":r.4 '!lo ":r.l!!iI "

l. EIIODM mqneti<- romtlOl'fllu

• EpollY fibe..laa ptintood ciKUi I bOIord

• A"",",iib!. -utono,~ and tr:r.nsiJton

• Re-rulated drive P"""'" ">f en.. lon, ~f..
Ilnd hilh ..tIic:iftx'y •

• Ul\CO!IdilionaUy ,ua..ntHd IlP inst litof....'.
lIuna,uiah and ....,kman.bip 10• • pt'riod
af6montlv

TOPAZ 250 WATT
CONVERTERS

•
•

•
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ALASKA
ARGENTINA
AUSTRALIA
CANAL ZONE
ENGLAND
GERMANY
HAWAII
INDIA •

JAPAN
MEXICO ·
PHILIPPINE'S
PLERTO RICO

SOUTH AFRICA .
U.S.S.R.

ALASKA
ARGENTINA

AUSTRALIA
CANAL ZONE

ENGLAND
GERMANY

HAWAII
INDIA
JAPAN
ME XICO
PHILIPPINE'S
PUERTO RICO

SOUTH AFRICA

U.S.S.R.

ALASKA
ARGENTINA

. AUSTRALIA
CANAL ZONE
ENGLAND

GERMANY
HAWAII
INDIA
JAPAN •

MEXICO
.PHllIPPINE'S .

PUERTO RICO

SOUTH AFRiCA

U.S.S.R.
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Propa gation Charts

Oovid A. Brown K21GY
)0 lambert Ave nue
Fe rrni nqd e!e . N. Y.

For the DX propagation chart, I have listed
the RB F which is the best Ha m Ba nd Fre­
quency to be used for the time periods given.
A higher HBF will not work and a lower H E F
sometimes will work, but not nea rly a s wel l.
The t ime is in Gl\IT, not loca l time.

The S hort Pat h propagation chart has been
set up to show what H B F to use for coverage
between the 48 states. A las ka and Ha waii a re
is somew ha t different than the DX chart.
First , the time is the local time centered on
the mid-point of the path . Second, the di stance
given in miles is the Great Circle path di stance
because of the E art h's cu rvature. Here are a
couple of exa mples of how to use the cha rt.
A. ) To wo r k the path Bost on to Miuma ( 12;')0
miles). the local t ime centered on the mid-

Advance Forecast : April 1962

Good: 8-11 , 17-20, 23-29

Fair: 1-3,6-7,12-13,15-16 ,

2 1, 30

Bad : 4-5, 14, 22

Things co uld be worse

'.,.,.,.'.-'.'.".,.
••••••••

~~"' ~ ' ." " " _ _ ~ ' _ '~ J_ J_ '_ ~" " '"
... ,. ... )'l 60606O.'., .. .. .j,,., .... .) ~

point of the path is the same in Bost on as
in :\liama. Looking up the HH F's next to the
1250 mile listings will give the HB F to use
and the time periods g iven will be the same
at each end of t he circuit. B. ) T o work t he
m iles ), t he local time cente red on the mid-point
of the pa t h wi ll be 1% h ou rs la t er than at
San Francisco a nd 1 % hour s ea r lie r t ha n in
New York (the t ime difference between New
York and San F r a ncisco is 3 hours). Looking
up the H B F 's next to the 2,500 mile listings
will give the HB F t o use. In San Francisco
subtrnct 1% hours from the time periods listed
f or loca l time a nd in New Yor k add 1 % hou rs
to the t im e periods list ed f or local time.

-•

LOCAL TIME 00 01 02 03 04 0' 06 OT 08 09 10 II 12 13 14 " 16 17 18 19 20 21 22 23 '.

2500 MILES
2250 MILES
2000 MILES
1750 MILES
1500 MILES
1250 MILES
1000 MILES
750 MILES
500 MILES
250 MILES
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Technical Manuals for

•

Surplus Equipment

.•. W4W KM

cal :\lanuals, approximat ely half may be
bought from this sou rce. The balance may not
be sold, either because of limited stocks or
because they conta in copyr-ighted or proprietary
material.

Manuals are st ill s tocked for some of the
\Vorld War II, and earlier. equipment , al­
though availability is quite spotty . One ca te­
gory of equipment poses almost insurmountable
problems. Old Army Air Cor ps equipment
manuals that were phased out of Army chan­
nels and not picked up by the Air Force are
s im ply not avai lable. The publications should
be ordered by number to insure t ha t you get
what you want. This may be a problem, al­
though most Army su r plus equipment has a
warning plate or decal in stalled ,....hich reads
somet h ing like "Before Operating Th is Equip­
ment, Review Tl\I 11- ... ... '

All in all. the AG source is quite productive
and it is cer t a inly worth a letter to the Depart­
ment of the Army to determine t he status of
the manual you need. Address your request to
the above listed Washington office, attention :
AGAlIl.

Those who live in the Washington area may
take advantage of the ser vices offe r ed by The
Library of Congress . Extensi ve microfilm files
of military publications a re maintained and
photographically reproduced copies of a single
page or an en t ir e publication may be pur­
chased. P rices are in line with commercial
charges for photostats, so reproduction of a
complete manual would probably be prohibi­
tively expensive. However, a s ingle schematic
diagram could well meet you r r equirement and,
for a sin gle page. the cost is within reason.

Non-availability of technical information on
su r plus mifitary electronics equipment has long
been a ser ious problem. While cer t a in s ur plus
dealers specia li ze in the sale of such manuals,
the select ion is anythi ng but complete. T he
S uperintendent of Documents, U.S . Govern­
ment Printing Office, Washington 25, D. C., is
one sou rce of manuals published by the mili­
tary ser vices but, once again, the se lection is
very sma ll.

Manuals stocked are limited to general
reference books and texts a nd few, if any,
instruction manuals on specific equipments are
available from this sou rce. Publications on the
general subj ect of radio are listed in several
price lists which may be obt a ined by writing
the Superintendent of Documents . Price lists
PL 19 (Army), PL 63 (Navy) and P L 82
(Radio) are pertinent. Of the 22 Signal Corps
Technical Manuals listed by GPO in PL 19,
19 are general reference manuals or training
texts and 3 deal with air navigational facili ­
ti es.

Incidentally, one item in PL 19 is deserving
of s pec ia l mention. Army Technical Manual,
TIVI 11-690, "Basic Theory and Application of
Transi stors," at $1.25, is a very fine buy. This
book packs a lot of information in its 263, 8" x
10" pag-es. This book sta r ts with t he basic
principles of solid st a te devices and ca r ri es you
through advanced circuits.

One lit tle used and quite productive source
of current Army Techn ical Manuals is the
Department of t he Army, Office of the Adju­
tant General, Washington 25, D. C. Unfor t u­
nately, t his office does not publish a listing of
publications t ha t are available fo r sa le s ince
the st a t us and price varies unpredictably. Of
the unclassi fied, current Signal Corps Techni-

Q T H AMATEUR RADIO
LOCATION MAP

UNITED STATES & ADJ. PARTS CANA DA-
MEXICO

BRAND NEW - UP TO DATE!
SHOWS MANY CIllES OF 250 POP. & ALL OVE R 5.000
TOPOG RAPHIC FEATURES. RAILROADS. HIGHWAYS

& RIVERS
PERTINENT DATA ALL STATES IN THE LOWER MARGIN
IN 6 BEAUTIFUL COLORS 52" x 3..•• IDEAL MURAL SIZE

CO-ORDINATES FO R QUICK QTH DETERMINATION
A CA LLBOOK COMPANION - IDEA L PIN MAP

CHART SHOWS ALL FREQUENCIES OF RA DIO SPECTRUM
(AMA TEUR s COMMERCIAL) (500 KC-30.0oo MC)

SCALE 1" - 65 M ILES; MAI LED IN STURDY MAP TUBE
PRIC E: 53.00 - ORDER FROM WSGOB

905 Midland Savin!), Bid!)., Midland, Texas
ADDL. POSTAGE OUTSIDE U.S.A.

.. , - ---. - • •
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Dept. 73

-

53 " 9 00 A .... t ..ur6900 . ,). :\.. tU_\I E

lUt E 690 1 )' Iatehing

5 19 su AIlIIlI.'ur
S peaker . • . . ..J N ..,

R\I.:/pnF.I·AIU A:\\"\\"In:ln: :
l ·SA O le H I IeF.IG:'"

•

Condit ion . .. . ... ... ... . . .. . • . . .. .... .... ..•
Xame T itk· .
Company . ........ .... ... .... ..... ......•.•
Addrt'Ss .
Cil y ................•......... S tate .•.....•
Pr -i ces FOil . X. Y.• except lUI E Recvr FO'H
l l e ~ t illat ion .

BARRY ELECTRONICS CORP.
512 Broadway. New York 12, N.Y .
Ph.,ne : 212 WAlker 5-7000

RE ne. is my orde r with money orde r o r check.
S f" 1H1 ne ..... 19(,2' Ba r n ·' ,. (;rf" ~n .. e ..1 CatalOg".o Semi in forma tiun on R:\IE 6900 Recei ve r ,o [ ha ve availabl.. for trade-in for Ihe 69UO R~-

c..iver the f ..llo..... ing . . .. .... . .... . . .... . ••• • .

,----------------------------.

RECEIVER

.-,. .

(or Better R ea fl ing .

Stand. $57.00.

HAM-BAND

-

11>, . G" " :l 4 ~ " w I G% " n.

••
• e•••••

'. -
THIS CAN BE YOURS and BARRY wUl
Make it EASY for you to buy It.

BUY FOR CASH ••• OR, BARRY ELECTRONICS WILL OFFER YOU THE MOST
FABULOUS TRADE-IN IN HISTORY. WRITE!

l '
he HM E 6900 e tters ouumum performa nce on 8S B, AM, or C W wit h no cem nro mi ses or a polog ies to

competitive htg h-pr-ieed r eceive r-a. Un its ure in fac tory-sealed car-tons, a nd u re covered by Electro-Voice!
HM E rull.faeto ry wa r ra nt v. W he th e r you operate 8SB . CWo o r AM, yo u feel t hat the RME 6900 W lI II

designed sole ly for ) "OU.

Ha s Com p jete function contro ls necessa rx (or a modern co mm u nica t ions receiver .. . Ve r n ie r co n t r o l
knob with ovee-r-lde clu tc h for (alit tunina ; R F "a in : AF jlflin; A nte nna Trim mer : Ba nd-Se lecto r : Stand­
By/ Rt"C("h'er/Cl\librate/Tra n l< m it : AN L Li m ite r : "Tv-Notch Fflter : In te r na l 100 Kc Her m et tea fly-sealed
crysta l calibrator. Some eddu ton at Important. rcntures on the HM}<~ GOOO lire :

• CO N T R OLS : 11 %" Single S lide R u le Tu n ing Dial : Loggi ng Sc u ll'.
• CO VE R A(a:: s o. 40. 20. 15 and 10 on 5 Ha nds, plu!! 10 to II Me (or

W WV or W WV H .
• P EA K Selectivity p lus tunable "TOO N otch.

• 500 a nd <1 Oh m Ou tputs.
• NOIS": Lim ite r for SS B a nd CW, AM.
• SE I'A R AT t: Det ec to r for Si nR'le Sideband.
• S ~IETER Calibrated in 6 db Steps above SO
• IMPRO VE D Fast Attack A VC Cireu it .
• S E L ECTA III. E S ideband . Upper or Lower.

ONE-H AND control k nob o r t h e Modemas te r Swi lc h l{ives fi ve d is t inc t fu nc tlon a, Th o AM ba nd w id th
is 3.5 Kc wit h Iaat attac k A Ve System. I n u pper a n d lower aide-ba nd the A V e System is also s w itched
to (a st attack with the B F O automatically turned on and posfttoned (or desdred s ide-ba nd recep tion . A n
ad vanced Product Detector s witch es in to replace t he Diode Detector in all 8S B and ew pos itions . W hen
s w itched to the Cw position . t he band pa>lS on the IF erste m is reduced to 500 C PS with the BFO I n j ec­
tion Control and P itch becoming operat ional. The A VC System is eha ng ed (o r o pt im u m u se w hen oper­
a ting unde r C W condltton s. T he R ME 6900 i,. tru ly the u a ra mou nt CW/SS B/ A M Rece ive r . You are
co rd ia ll y In vited to visit U!4 lind Haren for vou reelt.

}'ABULOU8 t rade-ins o n you r p resent r-eceiver- will be g-iven , Let UII k nuw o( your interest and we wi ll
g h 'e you the B EST POS SIBL E nEA L evaflabte ! T he top n X'e rs now ulling this receive r- ha ve attested
to its capa b ili t ies PARTICULARLY when QRM condition s p revail o r .....hen the rare DX show s up.

ELECTRO ·VO ICE MICROPHONES :
:'o lollel 66 -1 D m a mtc, II I · Z with :'o IOl l l'l ~ U !IS D esk
xt odet 911 Crvstal , II I -Z. $ 19.50.
xro tei 715 Ceranok . Jl I ·Z. $7.80.
:Model 71 58 Ceramic. 1I1·Z with
Plat e T ran$fOl'mer :
1'1'1. : 115 YAC (4\ 60 ('"I · ~ .

~ ..... 3:!OO Y. C. T. /it 3.•0 'fa _
I·olllpact . , h leI,I...1, x ..t WI : :!I
tinier stOl'k ;: ET- I~A . $13.95.
Mobile Radio Power SUP IJly : :'o ff ,l by xunneapoue I roner weu ?>!o<ld
\\'612.\ . I nuut : 12.6 YI )I: (Xom lnal l with 11 A:'ol l' .:I[u: lmu m
cu rrent draw at rull loa d..\ 11 lI'anSh lOrl l.l'd . OuIl ,ut : D ua l ,·oll alll'-­
:!50 and !'.oO YllI' . Xum ln a l. r ' u rrem - 3M \la . on 5110 \ ' . la l' .
:!IHl :'01&. on 2;.(1 \ ' . lal '. ft ,I..•• II x 5 12" w :l 3 ~"·· Jl . 1504 .95.
700 Vol t DynllmGt Of' : Input : 12.6 (21 Am. s . l OlltIJUI : 700 VD C lit
260 Ma. Brand n fW . ~13.9 5 .

Brand New Jan RCA 4XI 50A T u b ~ $ 112.50

.H••••••••• BARRY ELECTRONICS CORP.•.•..•.
f ELECTRO·VOICE/RME 6900-SSB/AM/CW
•
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Precision Measurement

fo r the Amateu r
Roy Pe ieoberq W4WKM

A s hi s construction projects become more
complex, the amateur often di scovers that

the general run of test equipment designed for
the serv ice industry does not completely meet
his requirements . In addition to t he generally
accepted lack of accuracy existing in the trade
instruments, there are certain circuit para­
meters and component characteristics ,vhich
are s im ply not measurable with equipment of
that category. If at this time the basement
work shop amateur is exposed to the test
equipment and techniques of a modern re­
sea r ch or engineering activity, hi s dissatis­
faction with hi s own equipment and method s
incr eases s pa ce.

The cost of laboratory instruments to equip
a small electronics engineering or development
shop with the basic minimum of modern test
instruments can easily exceed $25,000. This
figure does not include specia lized equipment
for work in s uch areas as microwave, but is
limited to general purpose in strumentation .
Obviously, such an investment is not warrant­
ed for even the most inveterate amateu r con­
st r uctor .

A review of the precision instrument cata­
logs of the last two decades will reveal that
many types of instruments have increased in
cost far more than the sh r ink ing purchaaing
power of the dollar would justify. Comparison
of former- ly available instruments with the
current crop does not, in most cases, show any
great improvement in basic accuracy. Wh ile
there hnve been some changes in the approach
to precision measurement. most instruments
have simply become more complex in order to
provide increased opcruting convenience and
to conser ve valuable engtneering t ime.

Good examples of this developmental trend
may be found in the field of audio and radio
frequency measurement. Fr-equency meters,
along with primary and seconda r y frequency
st a nda rds , have been available for years and
the basic limitation on accuracy has been that
of the standard or calibration oscillator. These
in struments, through the use of transfer and
interpolation oscillators , detectors and indi­
caters, can precisely determine the frequency
of an unknown sig na l. Frequency counters
were then developed to speed up these meas­
urements. These instruments, using computer
techniques, cont inuously and repetitively dis­
play the frequency of the s ig na l being meas­
ured by means of read out indicators on the
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front panel of the in strument. This in strument
saved much manpower, however a technician
or engineer was still required to read and
r ecord t he read ing'S dis played. To eliminate
th is requirement, the recordi ng p rinter was
developed for use wi th the frequency counter.
T hi s device prints, at any prevloualy deter­
mined rate, the frequency read by the counter.
T he precision, convenience and lack of human
error of these automated instruments leads to
a g reat saving of engineeri ng- a nd scie nti fic
manpower in research and developmental test­
mg.

While most amateurs would undoubtedly de­
si re to possess such instruments, the initial
cost and the maintenance required by such
complex equipment would, in most in st ance, be
prohi biti ve. However , all is not lost. The ubi­
quitous kit manufacturers have made avail­
able, at very reasonable cost, a wide variety
of laboratory type test equipment. These in­
st r uments , for the most part, are adequate
for amateur, experimental and routine produc­
tion work. They fill a defini te requirement for
bette r performance than the common service
equipment a nd sell at a price most amateurs
can afford. Examples are the Hea t hkit labora­
tory signal generator, wide band oscilloscope
and ac voltmeter which perform the same
funct ions as t heir service instrument counter­
par -ts, but with increa sed precision a nd ac­
curacy. \Vh ile their performance may not
equal that of the best commercial laboratory
equipment, it is fully adequate for most pur­
poses. Rarely are laboratory instruments
operated in such a manner as to obtain the
a ccu ra cy of which t hey are capable a nd, if this
a ccuracy is obtained, it is often meaningless
since other variables may well be the limiting
factors.

Another category of kit laboratory type in­
struments permits measurement of circuit
paramate rs and component characteristics not
measu rable with equi pment des igned for t he
service industry. Examples are the Heat hkit
impedance bridge and the laboratory Q-l\leter.
Once again, these instruments are full)" ade­
quate for routine experimental and production
work.

Used and mi litary surplus equi pment should
not be ignored by the amateur in terest ed in
obtaining better than average instruments.
The laboratory test equipment of the last de­
cades was usually built to last a lifetime.
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....--Swan SSB Transceiver'--.

$275
Net

One ba nd 130-wl!ltt transceiver.

See o ur ad in Jenuerv 73 or send for spec. sheet.
Avai lable for lmmedlete shi pment SW - 120-140-175.

ELLIOTT ELECTRONICS, INC.
418 N. 4th Ave., Tucson, Arizona

WITH DOW'S

PREAMPLIFIER
Cet signals you didn't hear!

Not a gimmick. but a tested
and proven accessory. Pre­
cision made. fully bOlcked by
Dow-Key's traditional Factory
Warranty.

HELP YOUR RECEIVER !
The DKC_RFB Booster is a

price, • . $10.75 50 to 70 ohm impedance
matching " b roadband pre_

amplifier" guaranteed to increase the over_a ll gain by 1 10 6 "S"
units on all bands 11.5 to 30 mel . To improve sensit ivity, work
with OX. and bring up we.ak unintell igib le signa ls, you 'll want a
OKC-RFB. Designed for receivers up to the $300 class.

C anal Street & B eaver Dam R o ad

Bristo l , Pennsylvan ia
73

No more screwing and unscrewing
connections, no more dangling, sloppy
leads when you have B&W mult.i-posi­
tion coaxial swit ches.

Model 550A conveniently selects a ny
one of five transmitters, antennas,
exciters , receivers or other r-f equip­
ment. Model 551A is a two-pole, t wo­
position unit for switching equipment
such as r-f power a m plifie rs in or out
of a circuit, Both switches can be used
with 52 or 75 ohm lines.

See t hese efficien t, reasonably-priced
switches at your B&W dealer, or write
us for informat ion.

r-----------l S50A -Price: $8.25

I . I
I I
I I
I
I
I I
I . JI .; 5SIA -Price: $7.95L l

13Miu & CJU. ,J~.

SHIPSHAPE SHACK

Sim ple circuitry, coupled with rugged me­
chanical design and preCISIOn components ,
r esulted in equipment that was pr actica lly in­
vulnerable to norma l use and t hat would resist
much actual abuse. Priva te indust ry, educa­
tional institutions a nd the Armed Forces a re
conti nually disposing of older precis ion test
equipment and a wide va riety is available to
those who wi ll sea r ch for it. Much of t his
equ ipment is in t he ha nds of dealers and is
often very r easonably priced. It is a n interest­
ing commentary on our present economy, but
some of this used equ ip ment is a ba rga in at
t he price it origi nally sold for ma ny years ago.

Ra ther than wait for specifi c inst rument re­
qu irements to arise, the amateur is a dvised to
be continua lly on t he lookout fo r t he good
buys a nd to purcha se the more desirable equi p­
ment as it becomes a va ila ble. It is axiomatic
that the person buying to meet an immediate
need will pay mor e than one who is able to
wa it and choose from t he best a s it fi lt ers into
the market, .

A few pointers a re in order on the select ion
of instrument s from t hose that may be found.
Beware of paying undue attention to external
a ppea rance. Equipment being disposed of al­
most invaria bly suffers a per iod of neg lect
prior to d isposition. Deter ioration of the ex­
terna l surfaces is usually t he first indica t ion
of this lack of care. In t ernal condition is of
g reater importa nce, since the inst rument may
be easi ly cleaned , polished a nd even pa in ted if
required. Of course if t he equipment is work­
ing, t ry it out. Check operation, complet eness
and, if possible, cal ibration. Bear in mind,
t hough, that a n inst rument displa yed in work­
ing condition and in vi ting a n operat ional check
will usually demand a premi um price.

The a pproach t hat ha s proved most fe asible
in t he acquisition, r ehabilit at ion a nd improve­
ment of older laboratory t est gear can best be
illust rated by fo llowing t hrough a speci fi c ex-

Ferri s ' Mic rovol te r' sig na l gen er~ to r , co m­
plet e1y re built . A sp ray lacq uer fin ish a nd co m­
mercial d eca ls restored th e instr uments ~ p­

p eere nc e.

APRIL 1962



The reneve ted General Redic Type 650A Im­
pedance Bridge with the fabr icated null
detector-indicator installed.

ample. The writer had the opportunity to pur­
chase a General Radio Company Type 650-A
Impedance Bridge in what appeared, at first
glance, to be in very poor condition. Since the
price was extremely reasonable and a genuine
and immediate requirement existed for such
an instrument, the transaction was completed.

The General Radio 650-A Impedance Bridge
is powered by self contained batteries and
uses an internal galvanometer as null detector
for the de resistance ranges. The ac functions
of the bridge use an internal 1000 cycle tone
source but requires the use of an external null
detector. Ranges provided are as follows:

F unction: Value Accuracy
Mini- Jlfaxi- ,Maxi- Mini-
n~um m"um mum mum

Resistance • • .01 ohm 1 megohm 1 0/0 2 0/0
Capacitance • 1 uuf 100 uf 1 0/0 20/0
Inductance • 1 uh 100 h 20/0 10 0/0
Dissipation

factor .... .002 1 5 0/0 20 0/0
Storage fact. .02 1,000 5 0/0 20%

The photograph shows one model of this in­
st rument . It is well built, with a JA, " aluminum
panel and is housed in a copper lined, ma­
hogany case. The interior is typical General
Radio quality, using solid bare wiring, large
precision potentiometers and other components
representative of laboratory instruments. Cor­
responde nce with General Radio disclosed that
the Type 650-A Impedance Bridge was intr o­
duced in May of 1933 at a price of $175.00. At
the time of its discontinuance in 1959, this
instrument was selling for $285.00. It is in­
teresting to note that, by building to the
highest quality st andards and by using simple,
st ra ight for war d circuitry, this device could re­
main, relatively unchanged for a period of 26
years, the undisputed st andar d of t he industry.

The Type 650-A Impedance Bridge was fi­
nally replaced by the Type 1650-A in 1959.
This instrument is completely self contained,
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with internal batteries, transistorized tone
source, null amplifier-detector and indicator.
While the new instrument claims greater
operating convenience, increased range and
im proved accuracy, the March, 1959 issue of
" T he General Radio Experimenter" noted that
the funda mentals of good instrumentation still
a pp ly: "While specialized and unusual circuits
often have advantages for single-pur pose
br idges, no satisfacto ry replacements have
been found for the simple, classical circuits
in a general-purpose bridge. Their accuracy
and simplicity are difficult to surpass for direct
measurements of inducta nce, capacitance, stor ­
age factor, dissipation factor, and both dc and
ac resistance."

Inspection of the exterior of the instrument
seemed to confirm a reported history of 15
years hard ser vice. The panel paint was chip­
ped and the aluminum eroded, the case was
damaged and the dials were unreadable because
of corrosion and dirt. The interior of the bridge
told a completely different stor y. The typical
General Radio odor, compounded of high qual­
ity Bakelite and honest rosin flux, was noted
when the case was opened and appearance was
as good as new. Although the lubricant used
on the swit ches and potentiometers had hard­
ened, there was no visible mechanical damage
of a ny kind and a hasty continuity check dis­
closed no defective components.

T he necessa ry cabinetwork was accomplished
first. The instrument panel was removed, hard­
ware st r ipped from the case and the old finish
removed with paint and varnish remover. The
case was sanded smooth, a coat of sealer ap­
plied and lightly sanded, followed by two coats
of clear lacquer which provided a fini sh in­
distinguishable from a factory job. The handle
was given a flat black lacquer finish and was
installed, using new screws. New rubber feet,
screwed to the bottom of the case, completed
t he cabinet.

Next, all cont rol dials, knobs and their as­
socia ted hardware were removed and thor­
oughly cleaned in a solvent bath. Bot h the
Bakelite and nickel plated surfaces were buffed
to a high luster on a buffing wheel. Butted
coats of Simoniz restored th is hardware to
new condition. The instrument proper was then
given the solvent treatment. Brushes and
cloths were used to remove all traces of grease,
dirt a nd corrosion from the panel and interior
components. Extreme care was used to avoid
damage to the fragile potentiometers and other
parts. After the instrument was completely
dry, contacts and moving parts were carefully
lubr icat ed with Vaseline.

The front panel now received attention. Cor­
rosion was scraped from the panel where chip­
ped paint had exposed the bare aluminum.
Matching flat lacquer was carefully puddled
into the resultant depressions in the wrinkle
fini sh. After the lacquer was dry, two coats of
Simoniz, buffed to a high gloss fi nish, com-
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p~eted renovatron of t he f ront pa nel. The knobs,
dia ls and other hardware were then inst alled.

The completed inst r ument was connected to
a battery sour ce and a pa ir of headphones
A few quick checks showed t hat the de bridg~
was operating properly, although no ac meas­
ur ement s could be made. Tests disclosed that
t he microphone hummer , identified as 0-1 in
F igure I , was not oscillating. Adjustment of
the microphone button linkage restored its
operation to normal a nd the bridge functioned
on t he induct a nce a nd ca pacitance r anges.

There is nothing sacred in t he approach
described above. Act ual work required will dif­
f er in each case and t here are many methods
that may be used. Common sense, lot s of elbow
gr ease and careful a tt ent ion to deta il will lead
to good result s . The writer wa s fort unat e in
t he exam ple cited as no compo nent rep lacement
was r equir ed . Such replacement s, if necessary,
usua lly pose no serious pr oblem. Rugged s im­
plicity is the keynote in design of such
equipment and repairs, either electrical or
mechanical, are not too d ifficult . The increasing
ava ilability, from local outlets, of precision
components in a very wide r a nge of values,
greatly simplifies such repairs. The occasional
specia l part that is requi red may genera lly be
obtained from t he manufa cturer a nd, while
pr ices on these components a re high, t he value
of the end pr odu ct usually just ifies t he expendi­
ture.

,

--
T O N S O F A MA T E UR E Q U I P M E N T I N ST O CK

We h a ve spared n o expense (t o you) to pro­
vide t he m os t b eautifu l libra r y bindin g f o r
Vol u m e I of 73. Each B ound Vol ume is i n­
d ividua lly numbered a n d a u tographed b y the
ed itor. T h e b indin g is in b r igh t r ed ! Volume
[ consists of the fifteen issues f rom O ctobe r
1960 t h r ough D ecembe r 1961 . plus t h e cumu ­
la tiv e inde x for t h e period . T h is is a bou t the
on ly way of gett ing one of those e lusive Jan ­
uary 1961 iss u es of 73. w h ic h are now selling
fo r as m uch a s $5 each w h en you ca n find
'em. Bound Volume I ••• $15.00
13 • 1379 E. 15t h St. • B rookl y n 30, N . Y .

A lr ight , s top wrtt tne. W e now h a ve b i n der s
available for the 1960- 61 a n d 1962 issues of 73.
T h e fir st b inder h as room fo r 15 i ssue s , the
second 12 iss u es . The se binde r s are i n brig h t
re d to m a tch our balance sheet. Each i s
stam ped i n solid 14K gold with e nough ide n ­
tifica tion to eliminate any mystery as to
w hat you h a v e on y our li br a r y shelves. N ow
that you r i ss u es of 73 a r e a lready d og-eared ,
here is a h a n d y w ay to p r es e r v e t hem t h a t
way. Specifiy 1960-61 or 1962 bind ers . $3.00
13 • 1379 E . 15th St. • B r ookly n 30, N . Y .

BINDERS

EXCLU$IV.
Did YOU know Bob Graham dealt enly In Amateur RadiO
Equipment! Did YOU know he haa two .tor.. handlin, enlY
eQuipment such at ColUn., NatiOfla l, Hamcran et., Hamm.rlund.
Goo.et. John.on. Ceotral Elect ron tcs, Clea". Globe. etc. , Dill
yOU know he "'nlc" all typ.. ot ham I'ear u well u buY'.
h·.del. IwaPi. rent• • • nd in.t&Ib eQuipment! Di d YOU Imow he
hu • II rl'e .election or r eoondttlooed and &,uaranteed ultd
I'ea r ! You didn' ti Well now sou do.

GRAHAM RADIO INC.
505 Ma in St., boding, Man . • Tel. '«"'000
1105 No. Main St., Rondolph, Man. • Tel. WO 3-5005

Cha nge crys ta l f requ e ncy with this crystal e tching kit.
This popular SAf E WAY kit supplies everything needed
(eve n for th e p la ted typel , a mmonium b i-fl uoride, con­
ta iners, holders and comp lete inst ructions. Shipped post­
p a id for $1.00. De lux model $2.00. Gua ra nteed.

HAM KITS - Box 175s, Cranford, New Je rsey

IO -IS-20M QUADS

BOUND VOLUMES

WRONG FREQUENCY?

5kull1h PRO D UCTS 4 0 6 &O N AIR OR
7 e TEMPle TERRA ( f FlA

• PRE.· CUT · 'i' .PRE·TUNI!D -UIBAND
$5g95 ·'C E P T . C $9995

Bamboo Fib e rg lo ll
" .IT f: , oe " .E I! LITf R... TUR I! t:. TRA, ,,,,R TS ... V... IL ... . Ll!

p owe r supply a nd
N o t e th e extrem e

a nd plate ' ty pe of

The impe da nce b ridg e
a mplifier-ind icator u nit .
versa t ili t y o f t he ' post
co nstructio n.

Once t he equipment is restored to mechani­
cal newness a nd the obvious electrical f a ults
corrected, access to pr ecision measurement in­
st r uments will permit adjustment of calibra­
tion circuits and ver ification of the over-all
a ccuracy of the r epa ired device. All is not lost
if you do not have t he r equired inst rument s in
your own shop. In todays diversified industry,
it is not a t all unusual to have a precision
electronics laboratory j ust around the corner.
Schools and other institutions also have pre­
cision measuring equipment which may be
made a va ilable. Social contacts or a ca sual con­
versation at the local ham club will often

\V\VIESlr1EIRH\l IRt~ID>1I0
SAN DIEGO

1331 In dia Stre e t BE 9-0361

MON- F RI B: 3 0 to 8 :00 SA T 8: 3 0 t . S ~ O O

1961-1962 AMATEUR RADIO
YEARBOOK

This Inte rnotion a l Yeorbook is pub lished in Engl a nd ond
regu larly sells fo r 75¢. We have a few on hand for o nly
50¢, w hite the y lo st. This lists A RR L cou ntries, QS l
burecus , Propogo l ion cond it ion s world-wide, a nd 0 11
sorts of other data. From 73
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Dear way ne,
The t .euns jst or- mike p reamp (p. 10, November- 73 ) w a s

rather intet-eati njr. N lltu l'a lly I pu t nne toge ther to u se
w ith m y GUII!\et I I. I cut the dbs tor-tion f rom 2.11 0/0 to
about h ulf of that by mnkirur 1\ f ew s m a ll c hanges i ll the
c ircu it, us fo lluws:

LeVaughn Sh ipley K6C t'F

Letter

tun.e t he ph ase sh if t network to the bridge
oscillator frequency and feedback is set j us t
short of oscillation by selection of resi stor " R" .
Thi s st age- is cou pled to a 6E5 indica tor tube
f or vis ual indication of bridge balance and to
a 6C4 amplifier st a ge whi ch feeds a sma ll Pl\I
s peaker .

. Other categories of in struments may require
different approaches to their repair and mod­
ernization. The end res ult of another renova­
tion proj ect is shown is t he photographs. The
sig na l generator is one of the family of
"Microvolter" HF and VHF laboratory · gen­
crate r s ma nufactured by the F erris Inst r u­
ment Corporation of Boonton, New Jersey.
These instrument s were used in great quan­
tities dur ing the last war and are widely
ava ilable on the su r plus market. The case a nd
panel of this par-ticula r unit was in poor con­
d ition and complete refini shing was requi red.
A s pray lacquer fini sh and t he use of com­
mercial marking decals gave the instr-ument a
"d" Th f .goo us new a ppea ra nce. e r sect ion of
t he genera tor was in very good condit ion a nd
the only work r equired was replacement of
t he output cable . and cleaning of the band
change t urret a nd attenuato r contacts. The
power su pply chassis was another stor y s ince
all capacitors requ ired r eplacement. Surplus,
oil fi lled units were installed in the li ne filter
assembly. New wi ring was installed between
the sub-assemblies . The un it was checked out
and performance found equal to that of a new
instrument,

This artic le has described the advantages
that can accrue f rom the use of kit in struments
and older , precision test equ ipment. It has f ur­
ther demonstrated how a labor a t or y may be
a ssembled on a limited budget. Application of
the techniques outl ined herein should result in
a high degree of success : broaden the experi­
ence and increase the capability of any ama­
t eur who enters into this field of endeavor.

. . . Pafenberg

The e ppear-ance of this emplifi er-indicefcr
assembly, ready for installation in the Gen­
eral Redic Type b50 Impedance Bridge, is
enhanced by the use of commercia l decals .

produce the required equipment.
C~libration of recondit ioned equipment is not

as difficult as would be expected. The calibra­
tion of most instruments can be restored t o
nO~'mal by cal ibrating at a sing le reference
point f or each range of the equip men t . An ex­
ample .of t his line of t h inking may be cited by
ass.umlllg a laboratory sig na l gener ator f or
which the accuracy of the ca libr a t ed output
level is questioned. A resi stance check sho ws
that the step and var-iable attenuato r resist ors
are near t heir proper values. Setting the cali­
bration adjustment t o prod uce a measured out­
put voltage equal to t ha t indi ca ted by the a t­
t enuators, on a single frequency and at a
sing le output level, will probably hold good f or
all frequenci es and all output levels within
the ranee of t he instrument.

While the results that can be obtained with
the older instruments have been covered minor
modifications and additional feature s can
greatly enhance the value of such equipment.
The General Radio Type 650-A I mpedance
Bridge provides a g ood example of this. Wh ile
this instrument had been restored t o it s origi­
nal condition, it still left someth ing to be de­
si red in oper ating convenience. Use of t he
internal batteries was expensive and presented
a recurrin g maintenance problem. Headphones,
used as the null detecto r, were awkward a nd
were relut .ively insensitive .

The panel a ccess battery compartmen t meas-. '
u rmg 6% " x 2 %" x 10 '% ", provides suffi cient
room .to in stall a low volt a ge de bridge su pply,
select ive audio ampl ifier', null ind icator, loud­
s pea ker and power su pply . The photographs
show a ssembly de tail s of the added unit and
its in stallation in the r enovated bridge. The
"post and p late" method of cons t r uction show n
is ideally su ited to modificat ion work where
available space may prohibit use of the con­
ventional chass is and panel approach . Th is ad­
ded assembly is shown as an example of a
s uccessf ul approach to in strument modification
and the convenience of t he self conta ined null
detector and indicator more than justifies the
cost and eff ort.

Basically, the circuit consists of one half
of a 12AT7 as an input amplifier, f ollowed
by t he ot her section of this t ube as a
phase-shift, select ive feedback amplifier . Stand­
ard tolerance components are used to roughl y
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1fatdled r ""lt.1 letl tor . n CB unitt... • $.5. 90 per' let.
1'l~11J' equ Ipment m.ke .nd mod.1 numben.
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QUARTZ CRYSTALS
FOR EVERY SERVICE

All crYlt.11 m.de trom Grade " ..."
Imported QUlrlZ--around . nd etehed to
eurt t r l (l u l n c l e l . [;neoo<lltionalLJ
.l1l.rll1tff'd I 8 uppll ed In:

FT ·243 ••Idlra MC·7 "" dan
P in Ipl r ln. ~.. Pi n IPlrl". " ••

P in dlametv .00S P in dilmeter .1S5

CItIA/A R bolden FT .171 hold,"
P ln . parlnl J,i;" Pin ' Plclnc "' ''

Pin d l.mf" .... .125 B IDlnl pi n.

CITIZEN BAND
All 22 Fr.quenci.s in Stock

CLASS CRYSTALS

Thl followl"l c ..... ' ·0 " CllllM S.nd Irelluillei.. I•• t....
(f rl quellejet Ihted In melac)'d.., : 26.965. 26.975. %6.985.
27.005. 27.0. ). 27.025. 27.035. 27.055. 27.065. 27.075.
27 .0115. 2/ .105. 27.11 5. 27.125, 27.135 , 27.155. 27.165.
27.115. 21. 185, 27.205. 27.215, 27.225.

RADIO CONTROL CRYSTALS IN HC6/U HOLD ERS
,spedf" fre.,uenl·)'. ~ •• pin .p.eln.: . •. pin dl lmeter .05
(.093 pin diameter• • <ld 115 t l ••• •• , . , • • •• • , • • •• •• • '2.95e• •

fUNDAMENTAL fREQ . SEALED CRYSTALS
In Bes/ boldera
FrOID 1400 KC 10 2000 KC .00.5% Tolern<'e .• .•.. U .9.5 ea .
FroID :000 KC 10 10.000 KC an,. frequenr)'

. OOS~ Toleranre .••.• ...•.• .. ..• . • • ..• . •.. .• .. ' S. SIt ea.
SEALED OVERTONE CRYSTALS

Rupplled In tnftll tlC'S /U holdf'rI
Pin olPlelrl1 .4116 , d iameter .050
1.5 to 30 :\Ie .005 'refe rence . . ... , . . . . ••.. ........ $3.85 &a.
30 to 45 Me .OOS Tolt u llee . ........ .. .• .• .• • . • . . ' .41.10 e• .
4:i to 60 ~IC .005 Tuler.nce .. •.•..•....••••. .• . .. ' ''.50 ea.

":::=::;~ 3rd cn'ertone. .005.,. tolwlI l'll'e--to meet all
'r If C l: rellu lrelll l'l'lts . Hnmetlca ll)' s..led

n C6/ V bolden. lAo " pin $2 95
I Pld n.l- _ O~1l plnl L09a •

a l aU. b1e. Idd 1St per rr11t&1).
EACH

(Finland from page 19)
due to t he fact t hat t hey must have cer-tain
number of CW contacts before they arc allowed
to pass the General Class exam ination .

S R A L Board con sf sts of the P res id ent pl us
n ine members. S HA L Burea u ha s a reg ular
personnel of one ma n (OH 2X K ) in f'ull-day
work, and t he Secreta ry, )l aga zine Editor,
T r-eas u rer etc. just take t heir sha re of the
activit ies in t hei r 'leisure times .' Both in- and
outg-oing QSL cards are handled f r ee of cha r'ge
at S HA L QSL Bureau, all cos ts are cove red
by the annual membership f ees. No economical
help is r eceived fro m outside. T he annual bud­
g-et is of a class of approximately $12,500 US,
t he membership fee being' 2000 mk ($6) per
yea r . The license itself, being' valid f or five
yea rs , costs 1100 mk ($3.40). In thi s connection
it may be of interest to men t ion that in F in land
every licensed amateur must be member of
S RAL. Thi s is a regulation of the F' in n ish
'FCC' ( Post and Teleg-ra ph .\Ii nistry) and
p ro bably due to t he cont rol system.

Every day yo u may hear an OH on the air .
Li sten to the low end on 7 me, or to the high
end of t.t me, a lways O H s ta t ions welcome calls
from you. Don't a sk us to teach you Finnish;
it may be a bit difficul t to you. Anyway, if you
ser iously want it, let's sta r t r ight now: Here
a re a few words which you may use on t he
hands to su r pr ise your Fi nn ish f r iends. II i! =
tat'e !, Cheerio ! = lid !, cuaan n uke miin
(a = .-.- .-) , t ha nks = kiit oe, ma ny thanks
= kiitokeia , a nd fina lly, when yo u t ake a dr-ink
a nd try to sa y "Pr-osit !", or "Rendez vous" 01'

somet h ing l ike that , you can a s well try to say
it in pure Finni sh : "h i:iliikykijlukyn!" , but you
must have something really st rong in your
glass then, h i. Just a dec ln ra tion about a and ;;
letters : a, or "a with t wo dots" is pronounced
like 'a' in the word 'mad' , and ii like '0' in t he
word 'work'. On CW t hey are a s follows :
a = .- . - .- , 0 = ---

ll iiliik ynkoliikyn! 7a!

. ...
I _ •

FLA .

RUS H YOUR ORDER TO OUR NEW PLAN1'
Use eoupon below fOf' lit CI... sh lpmlnt.

TEXAS CRYSTALS
G-42. 1000 C RYSTA L DRIVE. FORT MYE RS.

For ulra ' 2$t loN"l' iu. Phone WE 6·2 100

ASK YO UR PARTS DEALER FOR TE XAS CRYSTALS
see h i ll red dh " .aY . . . It ht <loel n·t ItQr lll them. "nd u.
hil name and ordtr d lrtll"t from our Florida flcto ,.,..

NOW I Enlrlneerlnlr IImpln and sm.ll Qu.ntltlN fOC' proto·
trpes now made eltber It Cllic• • o or F t . 11)'"" PI.nt. 24
Hour Sf"I",'

IN CH IC AGO. PHONE GLadslOlIi '.3555

Out.

I

OH2YY

; :

• • •

t
•

\ -
I

"

One of the typica l e l peri men ter's ham stat ions.
OH2MK ihad is in the attic. " '0 _
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W2SKE/MM [Mobile Motel]

Bill Leonerd W2SKE

rugged and reliable, (2) an antenna system
a nd equipment that combine to provide a
station that will 'get out good' (it's just no
fun to get on the air with flea power and talk
only to flares), and (3) the st a tion that is
easy to put up and take down (a half hour
or so to get going, and a s much to pack up is
all t he effort a one-day st a nd is worth, but
proportionately more effort can go into a vaca­
tion set -up ) .

In these days of SSB and miniaturization
none of t he above is difficult . The author is
fortunate in having a Collins K'VM'-2 as his
basic piece of equipment. Though this hunk
of gear goes a long way in fulfilling the re­
quirements above, it is by no means essential
t o 'quickie portable' operation. ' Vha t is essen­
tial is a transceiver--or rather, a station that's
all of a piece, one hunk of gear. No matter
how compact the equipment, the process of
hooking up a receiver and transmitter after
lugg ing them around in at least two packages
makes t he whole operation more trouble than
it's worth. The real secret in 'motel mobile' is
t hat it not be 'more trouble than it's worth.'

So if you're building, build a transceiver, or
a transmitter in a receiver cabinet. If you're
buying, buy a transceiver.

Weight ? If you do your travelling by car,
weight's not the factor it is if your motel,
hotel or camp is at the end of a plane trip.
But, obviously it's just no fun lugging a
couple of hundred pounds of gear in and
out of a car. Besides, it clutters up t hat motel
room. A fifty pound limi t for everything, in­
cluding spares, mike, antennas, etc., is prac­
tical.

Assuming then you have fifty or fewer
pou nds of dynamite. Assume you can unpack
it a nd plug it in the wall within five or ten
minutes. The only problem then is the sky­
wire. And here's where experience pays off.
The veteran motel mobiler knows that no two
motels, like no two women, are exactly alike.
He mayor may not be able to drive around
looking for the Ha m's Paradise Motel (TV,
F ree Baby Sitter, Coax Outlet to 3 element
beam in every room). Chances are he'll arrive
in the gathering dusk by car, or taxi from the
airport, and have about twenty minutes to
case the joint and rig a skywire before t he
XYL and darkness descend. He must, t here­
fore, be prepared! I always carry the follow­
ing (in addition to a small , basic tool kit) :

,- 16 ' 6" -I I- 16 ' 6" -I

~/ .'2" e' e-
II' a- 'APE "PE II ' z·

A DDING it up the other day, ' V2SK E 's total
operating time in the past two years came

to just about 500 hours. But of this total, less
than 200 took place from the home QTH. The
rest involved temporary locations-more than
20 of them sca t tered across a dozen st a tes and
ha lf a dozen countries. These temporary
set-ups provided more fun and more memo­
ries than conventional hamming, perhaps be­
cause they offered something of a challenge.
They meant not only operating, but 'getting on
t he air', a s well. And as every ham knows,
getting on the air is usually more fun than
be ing on the air.

W2SKE operated from a hotel in the Chi­
cago loop, from another in the Dominican Re­
public, from a fishing camp in Canada, su m­
mer homes in Long Island a nd New York
State - but most often of all f rom motels.
Motels of all sor ts and descriptions and price
ranges, motels perched on hills in the quiet
country that might have been designed with
ham radio in mind, motels dominated by traf­
fic and noisemaking neon s igns , motels in
Miami ami Tallahassee, San Juan and San
Isidro, Des Moines and Dubuque, Hanover,
New Hampshire and Avon, Connecticut, Bos­
ton and Los Angeles. The DX score from t hese
one-or two-or three-night st ands runs to
something like 50 countries on 10, 15, 20, 40
and 80 SSB, in all countries. But much more
important is the fact that with an absolute
minimum of fuss and feathers one was able to
stay ' in touch' with the gang or the family. A
ham who travels as part of his job, or a
ham who travels for vacation fun usually has
more time for hamming 'away' than tat home.'
That's why motel mobile has meant so much
to me. The trick is to make it-no pain, no
strain. Here's how.

The requirements for 'motel mobile,' or any
type of 'quickie portable' operation are (1)
equipment that is small , light, easily packed,

Fig. 2. The quickie triband doublet.
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DOW.KEY CONNECTORS
DOUB LE. M"'U
F .vO"t~ ........ .....
.. ...... ... P' ..-e' sion
roude• •ultlr~

Ioc~ ;ne I y~_

Sd"e. prlll~.

n ., . 1.25

Thief River Falls. Minn.

OWNERS

No Books To Reod- No Visuol
Gimmicks To Dist rac t You. Julf

listen ond leor"
BaNd en lIIodern ,IYthltl,.I,al
technlqu.. - This eGun, .111 taka
you beY9nd 13 • •, .111 . III

LESS T HAN ~ T HE TIM E
Avoiloble 0 110 on magnetic tape

Su Yo,,' Vtal" Nuwl

.....NIL MOUNT
o... ,.oble . s;t~...r
pl.ol~. p'~,~;o,o,

roude. Only ~ . "
hare is~.
ftO S(,ews.
~._ ... ..70

DX-l00

DOW.KEY COMPANY,

Increase power by 50 %.
Run 240 watts AM·aoo w a tte C W or 8SB. Complete
kit and Inst ruc t hms (or atldi nl: another 6146 to finul
only $19.95. Similar kit (or TX- l. O rder or w rite.

W4KUV. W4NZS.
BEST RADI O SE RVICE

610 N. Madilon Goldlbora. N . C.

2 METER CONVERTER, Xlol conlrolled. 4 db
noise figure , 5 low noi~e VHF tronl id on . Requires 15 rno @
11 -15 VDC . Complele with instruct ionl, S 49 . 95

6 METER CONVERTER, )(101 controlled, 4 db
rIOis.e figure , 4 low no ise VH~ I ron~ is tors . Require~ 13 rno @
11 -15 VOc. Complete with instruct ions. S 44 .95

2 METER PREAMPLIFIER, 4 dbnoisefig",e. 21
db gain . only I • 2- 3/8 inehes fOf emy instollolion. Requires
2. 5 mo @I I-15 VDC. Complete with inslructions. S 12.95

III GRin :::0 db
1.0 Pon ·er U r a l n
1.0 Xol8e FlK'ure
Model s tor 220 me,
144-160 me. 50-54 me,
and 27-30 me

\ l'lrt"d and t ..,.t e d
",S.D;') prt"pnld Includes 6CW4

Kit Form Includes 60$4
$:;.O:S pr..pnld 2" J( 1~" J( 1'rit··

All n uvisto r conve r t e rs tailored tor y ou r u s e
$56.95 wi th power s u p ply ; $45.95 w ithout
p owe r supply, prepaid. Inqutrtee invited.

Electronic Special ists Laboratories
301 S . Aypr St. Harvard. IIl1nol~

GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

ESl NUVISTOR PREAMP

~------~'-­, y,\'l<;tt:~~

..."" .- .,0'
,.V\o• •-.....-::.- ~_.

- PRICE
$9.95

Album C~~t.;~. EPSILON
Th,.. 12 LP a 2769 CAROLINA

\.. I n~~~i~" RECORDS REDWOOD CITY. CALIF.

VHF H~~ ~I ~ I ~~ l m

A 500 foot spool of WIre (#20 or 22
enamel or bare copper) .

A pre-Jabbed 20-meter dipole, with small
egg insulator at t he ends , a small egg insula­
to r in the m iddle, and 50-100 feet of
RG58 U attached .

A small L-match uni t (see la ter t ext) .
A pocket com pass.
4 small insu lators.
1 roll of electr ical tape.
50 feet of t hin nylon r ope or clothesline.

T his combination is g uaranteeed to get you
on the air on at least 20 meters, and probably
on all bands in very short order from any
motel and from practically a ny resort hotel.
For a mid-city hotel I have used the Mosley
Tote- tenna with very good results.

Anyway, let 's assume you arrive a t Para ­
dise Motel. Rule # 1 is- case the QTH bef ore
asking for your room. Behind almost every
motel there's a fi eld. At the far end of almost
every field there's a tree, a fence, or at least
a bush. T r y to get a room f a cing t he field (sec­
ond st or y if it ' s a two story motel). Visualize
a long wire s tr ea ming from this room to t ha t
'hook.' T here may be several rooms in a row
that 'qualify.' Ask for one of them. If there's
no field or wide open space, chances are almost
100% there'll be a light stanchion, or tele­
phone pole nea r by. Get a room with clear line
of sigh t to one or more of t hese supports.

Wha t you have in mind-and what you'll be
a ble to r ig in almost no t ime in almost a ll
motel QTHs is a thin, r andom, len g th wire
stretched as f ar ae possible, prefera bly in a
favored direction. Any wire 110 or more f eet
long at any height wiII, when matched , work
on any and all bands from 10 to 80. T he longer
the better and the easier to ma tch. Also-t he
longer the more directional, and the h ig her
the band the more the wire will tend to fire
off the ends of the wire.

T he importa nt thing-forget a bou t pruning,
measur ing, or getting a 'r esonan t ' hunk of
wi re. P r actical cons idera tions come fi rst-run
it ou t ' thataway' and let it go at t hat. Don't
be upset if your hunk of wire averages only
6 feet off the g round. Just get it a s high a s
you can. Use the hunk of clothesline or nylon
line to help )o"OU get over t he t C) of a tree
limb. Hook the near (or mot el) end to a n a il ,
balcony or what have you near your r oom
(through an insulator, of course). R un t he
lead-in through door or window sash into the
motel room. W r a p the section of wire that
passes close to the window or door jamb with
plastic tape.

A few mot els do not come equipped with
built-in field s or woods. I n that case forget
about ever yt hing but 20 meters. S t ring your
r ead i-built dipole bet ween two lig-ht stanch ions ,
two palm trees, two bal conies, or two blondes .

One other trick some of t he motel mobile
g-ang uses. Even those who don't go to t he
trouble of putting a mobile in their car will
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install a ham antenna on t he family buggy.
Then, when sack-down time comes, the)' aimply
run coax to the car antenna and away they go.

The random length of long wire across the
open field is best. On the higher frequencies it
exhibits real gain in favored directions. A
length between 180 and 270 feet is ideal.

Some sor t of simple coupler-matching dev ice
is almost always necessary in feed ing this long
wire into a pi-network final. It 's probably a
m istake to ca ll th is device an antenna tuner­
it's simply an L-network f or matching the
relatively high impedance of the end-fed
antenna down to the 52 ohm pi final. If all
hams used long wi res, pi networks could s im ply
be designed to accommodate higher impedance
ranges.

I have always used the Globematcher Jr.
AT-3, a tin)' little packag-e with a neon bulb
loading ind icator and two controls . Proper
loading on the final, coupled with maximum
soup in the neon bu lb indica t es propel' tuning.

If you wa nt to build you r own, the matcher
looks like this:

The coil is a one inch diameter ~liniductor,

25 turns with 5 taps at 2, 5, 10, 20 and 25
turns.

One other antenna has been used with suc­
cess when operation above 20 meters was not
desired. It is for use at locations where a long
wf re is not practicable. This is about the sim­
plest tri-bander we know of. Take a a3 foot
piece of twin lead , tie the ends together and
attach two sma ll in sulators. Cut the twin lead
wires at the center, in sert insulators, and at­
tach RG-58 /U. Cut on e wire 8 ft . 2 inches
each s ide of center and pull off enough of
the cu tev-wire to reach up the half inch or so
to the t op wire, to which it is fastened.

Just one more step. Cu t two 11 ft. 2 inch
sections of insulated bell wire and lay them
along the middle of the twin lead, solder ing
to the coax at the center, and securing them
along the leng th of the twin lead every 18
inches 01' less with electrical tape. Reinforce
the center sect ion .

A low swr is obtainable on 10, 15 and 20
this way. Build and prune and tune before you
set it out.

In su mma r y . .. modern motels and modern
ham radio make it possible to get on the air
fast and effect ively, a nd get off the air and
ready to move on while the XYL is packing
the unimportant things, like clothes .

.. . W2SKE

ANT

1/4 W NEON
I IOw

.'OSITION OI'EN
Many people s pend all of their lifetimes not

working for ham radio magazines. This is a
t errible- waste. If our cou nt ry is to really
prosper we have to cut waste to the bone and
trim the f a t. Help America to prosper, wor k
for a ham magazine. P erhaps you a re worried
that you do not have the propel' qualification s
t o apply fo r such a posit ion. P lease check the
fo llowing u jiplica t .i on blank and send it in
immediately, together with the customary

$:J.50 job application processing f ee. Your
duties a s a sta ff worker on the magazine will
be to read each issue carefully, ignoring the
gross technical mistakes that abound and to
talk a s many friends a s possible into subscr ib­
ing. A certain amount of time should be spent
inducing advertisers to make more use of the
73 pages. Should these duties seem a bit harsh,
we have a few su per visor y positions open;
however, the application fee for these is $6.50.

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

•• • • • ••• ••••• • • • • • • • •• • • • • •• • • • • •• • ••• ••••••• ••••

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

• • • • • • • • • •• • •• • • • • • • • • • • • • •• • • • • • •• • • • • • • • • • • • • • •

. .
call
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o $40 LIFE

o Renewal (I think)

o New subscription
(Ith;nk)

next issue 0

lone state

Start with : current issue 0

city

$3.50 one year

o $6.50 two yean

o $9.00 three yean

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

.dd,o.. (QTH)

name

•
I
I .
I
I
I
I
I
I
I

• • • • • • • • • •
call

. . . .. . .

o $40 LIFE

o Renewa l II thinkl

o New subscription
(I think]

next issue 0

l one date

Start with : current issue 0

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

.dd,... (QTH )

city

o $3.50 one year

o $6.50 two years

o $9.00 three yean

name

1379 EAST 15th STREET.
BROOKLYN 30. N. Y.

1379 EAST 15th STREET.
BROOKLYN 30, N. Y.
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73 Builds
Dona ld A. Smith W3UZN
Associate Editor

and Tests the

Heathkit IM-l0 VTVM
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been added for more accurate measurement of
low ac voltages. No pr inted circuit board is
used in the IM-lO, a s it is in the V7A. 1%
precision resistors are used as multipliers and
the 6", 200 microampere meter has a f ull scale
accur acy of 2%_

A dual tr iode, 12AU7 t ube is u sed in a bal­
a nced-bridge circuit, with the meter reading
any imba lance. With no voltage input to the
12A U7, a s would be t he case when not actually
measuring a voltage, each section of t he tube
will draw t he same current. The meter, which
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H EATH'S new VTVM, though not strictly a
piece of ham gear, none-the-less is equip­

ment t hat no ham should be without. It's almost
impossible to check out or repair a piece of
gear without a good, reliable, VTVl\L

The IM-10 has a number of features over
its predecessor, the V7A. One of the most im­
portant, is the new 6" meter which really
spreads out the scales. To make its u se even
more convenient, the scales are color coded.
Zero and Ohms adj usts are thumb adjustments
instead of knobs. Two new low ac sca les have

•
•

•
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is connected between t he t wo ca thodes, can
.not ind icat e any rea ding , as the potential of
each cathode is the same. When a voltage is

applied to one of triodes, one half of the tube
will draw more current t han t he other, causing
a difference of potential to exist between t he
two ca thodes. In t his case , current will flow
through the meter beca use of this difference
in potential or unbalance and the needle win
indicate t he amount of voltage in the circuit
being mea su red. A zero adjust control is pro-

Heathkit
VTVM ... . IM·IO

Weight: Sibs
Size: 6112" x 9112" x 5" deep
Power: 105- 125 vac 50/60 cy
Ohmmeter Battery: 1.5 v "C"
DC Ranges: 1.5 , 5, 15, 50, 150, 500,

1500 .
AC Ranges: Same as DC
Ohmmeter: 1000 ohms (10 ohms center

scale)
Multiplier: XIO, XIOO, XIK, XIO K,

XlOOK, XI M
Construction Time: 7 hours
DC Input Impedance: II megohms
AC Input Impedance: 320K
Accuracy: 31'0 on DC ; 51'0 on AC
Price: $32.95

for
the

no-

P.o. *
Space Raider brings you the amazing Polarized Diversity Beam
designed by K6CT and proven by OX men the world 'over. P. 0. '
virtually eliminates the 80"10 of QSB caused by polarization
shift. P. O. Beams offer vastly improved forward gain, front·to-
back and side rejection ratios. Space Raider beams priced from
$44.50. Write for particulars. Shipping on direct orders prepaid
in 48 states.

*P olarized Dive rs it y

• P. D. - The Ultimate in Per­
formance

• New High in Forward Gain &
FJB Ratio

• Amazing Side Rejection
• The Major Cause of QSB Elimi­

nated at last - by P. D.!
• P. D. Beams Available for 20.

15 . 10. 6 and 2 Meters
PATENT PENDING

82

ANTENNAS

1076 E. WALNUT ST., PASADENA, CALIF.
Ph (2 13) SY 2-2526
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CLOSED·CKT OR BROADCAST TELEVISION
w ith the se Na vy cameras CRV ·59AAC Wj sync un it
Block , CoT, as removed fr om opera t ing Na vy Air­
crtlft, wi th All the tubes (a li I) p lus the VHF xm tr
for it, sa me condition, T·6 1j AXT-2, p lus sche moticsj
conve rs ion inst r. to home TV syncs, fob Los
Ang $149.50

POPULAR Q-S'ER
8C-453-8 : 190-5.50 kc; I.F. 85 ke, Use a s revr, o.
tunoble I.f., os double- conversion for other revrs.
Check ed out, good cond., w/schem., olign. indr.,

r:;r AS:~:le~a~~,.. :t.~ ••R.tI.i~~~ . ~.n!~:. ~~~ $12.95
for f ixe rs , $ome, ino per tlt ive..•.. . . . . . . . . . . .• $5.95

NEW LOW PRICE: $14.95 BUYS
2-METER RECEIVER & 2/6/10 METER XMTR
5C II: -522 revr, xmtr, rtlck &
eese, e xe, condo 19 tube. in­
c1ud. 832A'• . 100·156 mc AM.
Sa tisfa ct ion grtd. Sold tit I.u
than th. tube call in surplu.1
Shpg wt 85 lbs, FOB Brem-

O~I;' . ~~~~ .. ... $14.95
Add $3.00 for complete t.ch_
nical dete group including
origintll schematiCl & part.
lish, I.F., xt l formultls, indruct. Lo_;"'_ ,,",::;
for AC pwr sply, for revr con-
t inu ous tuning, for xmtr 2 ·meter use, tlnd for putting
xmtr on 6 and 10 meters.

NAVY'S PRIDE RECEIVER
R8S: 2 to 20 mc l04·tube superhe t hal voice filter for
low noise, eer-sever AGC, e tc. Str ict ly for communi.
cotionsl Very hotl I.F. 1255 ke, Checked, aligned,
w/ p ower supp ly, cords, schemotic, instructions, fob

6~1;'~s.t~~..S:~: •~~ . .L~~ . .~~~~I.e.s: • ~.a.l :f: $99.50
A LL· BAN D RECEIVER

R-45j ARR·1 : 0.55 to 043 mc Al , 14.2, A3 . Unused Air
f orce surplu s, cost Gov' t $150.001 Includes our own
60 cy pwr sply for htrs, B+. and the DC for the
rcvr 's automatic tuning motor. This revr has every­
thingl Xtl IF fi lter, 6 se lect ivit ies, BFO, S-Meter, AFI
RF Goin, Noise Limit., etc. Shorp ond Hot! Best buy
todoy for OX. IF is 455 ke, ideo l for d ouble con­
ve rs ion with either BC-0453 or QX ·535 described
ebeve. Before shipping, w e have a ptlinstaking Com­
munications rodioman inspect eoch unit thoroughly,
check it, align it, bypass reradiCltion suppressor, lm­
prove anI. impedance match ond hong his OK tog
a n it. W I schemo tic, a lig n, data, e tc. absolutely reody
to plug in and use • •• nothing e lse $119 50
to do. fOB Son Antonio, Texa s . .... •
Tim. Pay Plan : $11.95 down, 11 mas at $16.03

RCVRjSPECTRUM ANALYZER
AN/APR_'" rcvr is ll-tube superhet as I.F., S-meter,
e tc. for the 30 mc output of the tuning $69 50
units. Aligned, OK, fob Los Angeles ... •

TN ·16, 11, 18 tune 38-1000 mCI checked $85 00
OK; the se t of 3 . • . •• .••••••• •• • • • " •
TN-19, 915, 2200 mc $59.50

LM FREQUENCY METER
Cry stal-calibrated every 1000 kc wjdota to use mClny
min or xtl checks in between. Xtl is .005% or bet­
ter. 125·20,000 kc wjusable harmonics for beyond.
W/matching-serial calib book, xt l, schema tic, pwr-

~~~ele~ot.a:•• ~.~:~~~~ . .~~. • •F.~~ .• ~~~ $49.50
AC PWR SUPPLY for TBX & LM

EAO is TB X-rcvr spl y, 115 v 60 cy, furn ishes all vo lt­
a ges. Very nect, New, wj spares, plug, schem. dwgs,
Clnd eeev. to sta nda rd p w r sp ly, fob Son Diego $8. 95
Ad d $1.00 for extra ports needed for an LM supp ly,
p lus the revised sche ma tic for the LM use.
TIME PAY PLAN availoble for any purchase over
$150.00 total.

QX-S3S RECEIVER
Se. p . 66 Dec. 13 or write us for reprint. This is
the BC-0453-B in handsome case w ith xfrmr-type pwr
sp ly, speo ker, <;, 11 control s, phone ja ck, $31.50
reod y to pl ug In and use .

R. E. GOODHEART CO.
BOX 122G-C C BEVERLY HILLS, CALI~.

•

•

•

ided to bala nce the current flow through one
a li of the tube ( no voltage being measured) ,
o that both triode cur r ents will be the same.

Of course not all voltages between zero and
500 volts can be applied to the g r id of one
f t he triodes, so multiplier r es istors a re used
) extend the basic volt age ra nge up to 1500
olt s. These mu ltiplier resistors are 1% preci­
ion resistors, a s any ina ccuracy in these r e­
istors would be reflected in t he voltage r ead
n the meter and hence affect t he over-a ll ac­
uracy of t he instrument .

On ac, operation is basically the same, ex­
ept tha t a GA L5 is used in a half-wave
oltage doubler circuit and ac to be measured
; connected to it. When the ac voltage being
teasu red is greater than 150 vae, multiplier
esistors are switched in (by t he r a nge selector
witch ). to keep the input to the GAL5 with-in
;s ra ting. The output (de ) of the 6AL5 is
roportional to the applied uc voltage and is
onnected by t he function switch to t he de
iulfipl ier section. Here the vol tage is handled
1 the same manner a s when the instrument is
e ing used on de.

The electronic Ohmmeter section of the
rT V l\1 uses a 1.5 volt batter y connected in
er tes with multiplier resistors a s well a s the
esist ance to be measured. How much battery
'olt age fed to the 12AU7 tube depends on
he ratio between the resistance to be meas­
.red and t he multiplier r esistance of the ohm­
-rete r sect ion. Though the ohmmeter sect ion
oes have a battery, the inst rument must still
e connec ted to the ac line and tur ned on, so
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that sUPPb' voltage will be avai lable to the
12AU7 tube.

F ilamen t and B+ voltages are provided by
an AC power supply and selen ium-rect ifier .
A tA. amp fu se is placed in t he primary of the
power transformer to protect the in strument.
Calibration controls consist of AC balance,
Ohms adj ust, AC calibrate and DC calibrate.
The meter can not be burned out in the cir­
cuit which is used, but it can be moved to the
right so rapidly by incorrect settings so that
the needle could be bent.

There is more than ample room in the chas­
sis for all parts and wiring, which greatly
simplifies building for the inexperienced. The
manual is very complete, not only in the con­
struction and calibration of the instrument,
but also in explaining the advantages and uses
of the VTV~I over a YOM.

On any instrument which will be used to re­
pair or adjust other equipment, plenty of time
should be allowed for the building, testing and
adjustment of the kit. I f you can't trust your
in struments, you really are in bad shape! No
difficu lties were found with the I M-l O and
calibration was a snap. No special test equip­
ment is required to do the job properly. I th ink
you will agree when you fi nish building it, that
it will be used more than any other piece of
test equipment in the sha ck. W ith its large
H" meter, you can even read the scales at
4 a.m., blood shot eye-balls and all ! . .. 'V3UZ:S

. . . W4W KM

An occasional requirement exists for a chas­
sis mounted phone plug. Construction of sta­
tion accessory items is often simplified if they
can plug directly into the equipment without
the use of cords.

The l\IC·385, high to low impedance headset
adaptor is still available on the s ur plus mar­
ket at give away prices. Certain models of
this unit have a phone plug which is secured
to the case with a st anda rd %" nut.

The plug is easily removed and can be in­
st alled a s required . The photograph shows the
adap tor, as su pp lied, and one application of
the plug.

Chassis Mou nted Phone Plug

HAM-RTTY

Tranlmlttl'rs . u ece tvers . )I ...len. )!Icrophone•.
II t adlet l . .-\ lIlpIUlen. An tennas , POInt ~up ·

pilei , F lltl'rI , Indl catorl, Collterlers , DynalllO _
tors , Cable. Control Boxes. Tell Equipment,
Phones. ete. Send for Free ettal,•. Dept, 73.

RTTY
Handbook ~'l'«%'E'i

( " .., J

. .. wayne

Th.WORLD'S FINEST ELECTRONIC
GOV'T SURPLUS BARGAINS:

Since we have a new RTTY Hand­
book in preparation it is only natural
that I should have quite an interest in
the recent RTTY book put out by CQ
and written by Byron Kretzman. I have
to admit that they have done a nice job
of publication . .. good paper, nice type.
I am somewha t disappointed in the con­
tent. A g'reat deal of the book seems to he
lifted bodily out of the book that Byron
a nd I put together hack in 1956. Many
of the photographs are the very ones
that I took \,vith my old Pony P remo #5
camera and several of t he diag rams are
t he Ramo ones that I or iginally dr a fted
for my column in CQ back in 1952. It is
nosta lgic to read all of m y own words
again, lifted out of the old RTTY
columns of eight to ten years ago.
Though I have been r elatively inactive
in RTTY since becoming an editor, it is
nice to know that I am still considered
t he a uthority for the field. Ha.

\Vork on ollr handbook has t aken a
lot longer than Byron 's modi fied reprint
of myoId book. I've been out t here with
my new Roll i taking pictures of all my
old and new TT gear. It is quite a job
rounding up information on all the
newer equipment and publ ishing a n up­
to-date handbook. I think you'll like the
result. It has none of that text-bookish
approach. It tells you the facts about
what gear is best and what to stay away
from . It tell s you where to get the equip­
ment. It tells you how to hook it up and
how to use it. There are several types
of converters, some with complete con ­
st r uct ion details. There are in structions
on frequency shift ing most commercial
rigs. This is a practical book. Though
the book was largely a ssembled by Fred
DeMotte W4R\DI. you'll find my light
touch everywhere you look. Y'all better
send in your order right now. Hea r ?
$3. not $3.95.

P hoto Credit: Morgan S. Gassman, Jr.
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BC - 221, BC - 312, BC - 342,
BC - 224, BC - 348, BC - 610,
BC - 611, BC - 639, BC - 779,
RT-68, RT-70, RT-77/GRC-9,
R-388, R-390, R-391 / URR,
URR - 13, URR - 32, ARC - 27,
ARC - 33, ARC - 34, ARC - 38,
ARC - 44, ARN - 14, ARN - 21 ,
ARN - 30, ARN - 31. Test Sets
with SG, URM, UPM, USM,
and TS Prefixes. Also Surplus
Technical Manuols, Military
RTTY Equipment and Pana­
daptors.

Big Trade-In For
Your Surplus Equipment

WE NEED ...

$45S.95

$695.00

$273.95

$399.50 ...HiiX.-5.oo.. _

TRANSMITTERS
$29S.95 HQ-I SOC

HX-50

HQ- IOOAC

HQ-145XC

YOUR SURPLUS EQUIPMENT
Trade-Ins on New Factory Boxed J962 Hammar/und Gear

ALL RECEIVERS WITH CLOCK
AND MATCHING SPEAKER

Advise what equipment you have and Hammarlund Equipment you want. Top
trades given on surplus and civilian gear.

I
I
I

o I'm interested in Q Hammorlund _

D Send 1962 Hemmcrfund Catalog with your quote.

-------------.,
Dear sm, W4FHY : I
o I hove to Trade in my _

Name _

City State _

Add"" _

BILL SLEP CO., 301 HIGHWAY, ELLENTON, FLORIDA, PHONE 722-1843

PRIL 1962 85



Commercial Notes
I r ving- Electronics surprised us with t heir

new Hiver t e r a nd P rcver ter s. Up 'til now
P a ppy has been taking it sort of easy down
t here in San Antonio t ur ning out a 'whole
series of pr int ed circui t boards and kits. H e
has circuit boa rds a va ila ble for almost every
piece of ham gear ever written u p using a
board. Now, all of a sudden , he is mak ing
complete units. T he P reverte rs are one band
(six or two) transistorized preamps operating
from 12 volts. These are obviously desig ned
for mobile use and should meet a need for
something to hop up the front ends of most
of the commercial t r a nsceivers . T he H iverter
is the answer to SSB on six mete rs. I k now
from my mail that a lot of fe llows want to
t ry SSB u p on six , but not much has been
available commercially to help them out. I've
been after several manufactu re rs to g-et some­
t hi ng out for t his, so I'm ha ppy to see it
available.

T he last time I decided to make a m a ximum
effort to beat t he ignition noise gremlins I
fo und it a ma jor job to locate the need ed com­
ponent s. If it is difficult to do it here in New
York where we are supposed to be able to
.fi nd anything we need, I can imagine the
problem a fellow would f a ce out away from
everything. Sprague has an answer to the
d ifficulty, t he ir new Suppresaikit Type S K-l.
This net s for $17.85 and is supposed to sup­
p ress everything below 400 me! It works with
either six or twelve volt systems. The kit
comes with complete instructions and every­
thing is ready to use.

\Vh ile on the subject of cars... . I dis­
covered that Bill S lep (ad page 85) not only
does a lot of business with surplus down there
in F lorida, bu t has h is finger in this elec­
tronic ig nition deal too. He wiII have kits
available for this before long. I'm looking
forward to trying one on my Porsche. I'd
better not te ll the factory, t hey'd probably
take a dim view of it. It looks good to me
though and will be very s im ple to install. B ill
seems to have qui t e a new idea there with his
taking of su rplus gear in t r ade for new ha m
gear.

IW2NSD Ircm peg. 4)

quests for information. 'Whenever you write to
.a company that does adver-tise you migh t
t hank t hem fo r helpin g to br ing you the
magazine . . . and encourage non-a dvertisers
to rewor k their ad budget to include 73. You 'll
notice that a cou ple of the major manufactu­
re r s in t he ham field are terribly conspicuous
by thei r absence. I don't know whether this is
because they hate me in particula r or whether
they don't want to have thei r produc ts asso­
cia ted with such informality as we sport here.
It is probably more the former for I am basic­
ally p retty rotten, as should be obvious in my
editoria ls by now.

You r local par ts distributor could probably
stand a little p ressure too. T his f ellow should
ha ve 73 on his counter, carry a goodly stock
of our H AM -TV book a nd our I NDEX TO
SU R P LUS book. If he has enough ham trade
to carry maga zines and books, t hen he should
be advertising a bit too. Maybe he isn't big
enough for a full page, bu t how a bout one of
those 2"ads? They are only a little over $25
a month .

I realize t hat these are a lot of th ings that
I should be doing myself , bu t by the time
Virg inia a nd I get through sorting out sub­
scriptions , r eadin g a r t icles, getting the mag a­
zine ready, calling a dvertise rs fo r t heir
promised ads, and preparing books, there isn't
any time left to do anything else. Good grief,
what will happen to everything while we'r e
away for a month buzzing around E urope?
We' ll never catch up.

Reciprocation Again

Every time I talk to a rad io cl ub I ask for
a show of ha nds on who has written to their
Congressman about the Senate B ill 2361. So
far I have seen one or two ha nds , and I get
around to quite a few clubs. You can even
add in a cou ple of conventions that I have
a ddressed without getting much m ore of a
response. This is very discoura ging . P er haps
I a m over emotional about this , bu t I fee l that
ou r showing on t his mat t er is a key to our
whole a ttitude t owa rd t he hobby. A lot of fel­
lows are participating in ham r adio without
giving t he hobby any personal support. They
seem to feel that once they've subscribed tc
QST they ha ve their own obliga t ion out of
t he way.

If we allow t his bill to die in committee

TELEWRITER FREQUENCY
SHIFT CONVERTER

$ 189. 00 Rock Mounfed- $14 .50 for Cobi n. 1

The New Modet "K" Telewriter Converter (designed by M. J . "Don" Wigg in. W4EHU ) IncludM: I. Linear IlUdio dls~ rimlnatol
.ith hip Q t9rolds for maximum Interferenee reJection. 2. Advanud keying lub. etreuf t 10 ~omucnsal. lor dis tortion .ith Iront pa nt­
control. 3. Separate magnet curteltt supply wlth milliammeter. 4. Dual eye ind icato r. 5. Chassi. terminals for polar re lay bias. S.f
re lay. and lOIl P. 6. Front panel jacks for keyboard Ind printer. 7. Se nd- Bee. and Potarlty Reversing: swltChM. For further inlormfltlOi
end reeondi tlonod teletyp. llst, write: Alltronics Howard cea., Box 19. B~ston 1. MlI$I. (R ichmond 2.lI043).
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without any a ttempt to administ er a r tificial
respiration then we deserve everyth ing that
I beli eve will ha ppen to us a s a r esult . F ir st
and foremost we will find that the indigna tion
of the DX hams is high when we have gone so
fa r a s to have a bill sponsor ed a nd then per­
mitted it to die in commit tee. Almos t every
foreig n a ma teur in t he wot-ld feels a personal
interest in th is insignifi cant piece of legisla­
tion. Under our present rules no fore ign
amateur can get permission to operate while
vis iting t he U. S. Senate Bill 2361 "..·ill change
th is to permit t he F . C. C. to permit f oreign
licensed amateurs vis it ing the U. S. to operate,
providi ng there is no possible quest ion of se­
curity.

I n many f oreign countries quite a few of
t he a mateurs are high in the government or
leaders in business. Many of them .swing a
lot of weight. At internat ional conferences on
r ad io we find t ha t an ext raordi nary number of
t he delegates t urn out to be amateurs. These
are t he cha ps t hat will be dec iding in a couple
of yea rs just how the amateur bands are going
to be re-allocated . These are the chaps who
have occa sion to visit t he U. S. f r equently a nd
a re proh ibi ted f r om getting on t he air during
their visit s to talk wit h us a s locals a nd to
talk home to f r iends .

If I tell you what I th ink may well happen
at the next Geneva Confer ence you will dis­
miss me a s an a larmist a nd heretic. Ot her
magazines will editoria lize on my "scare t ech ­
niques" and so on. I th ink I know what I'm
ta lk ing about a nd I have yet to meet one re­
sponsible ham who is in touch with cu rrent
event s who t hinks any differently than I. The
last conference t a ught me a lot, a nd li t t le of it
ha d a ny sooth ing effect on me a s f a r a s t he
bright ness of our f ut ure is concerned. I feel
t ha t any a mateur who ha s a n inter est in his
hobby has a duty to write a letter to his Cong­
g ressman ask ing him to support Senate Bill
2361 a nd help get it out of committee.

If we should fail in t his effor t then we will
be branded a s ineffect ual a nd we ca n be walked
over by ever y othe r interest who covets our
f requencies. Where wiII such a demonstra t ion
of wea kness get us when t he Citizens Ba nders
get a lobby in gear asking for more CB chan­
nels? These fellows a lready out number us by
two-to-one. \ Ve lost E leven meters to t hem
even when we had t hem outnumbered. If you
don't st ar t writing we 're si tting ducks.

Speaking of lobb ies, how come we don 't ha ve
a small group (even one man) down in w ush­
ington on a matter a s vital a s t h is? As I ha ve
sa id before, even one man could probably get
this bill over the r ough spots . If no ama teur
orga niza t ion ha s a man free for t he job, what
about our manufacturers '? Don't you fellows
ca re what happens to t he ham market in th ree
or four yea rs ? You're sell ing about $30 million
worth of gear to hams a yea r , put a few
hundred into keeping us going even if we're
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COMMAND SETS
R.28/ A RC.5 100- 156 MC NEW 22.50
Q_5'er RECEIVER : 190-555 te. Excellent $9.95
3-6 MC RECEIVER: Excelle nt. 7.95
6-9 MC RECEIVER : Euellent. 7.95
2. 1·3 MC TRANSMITTER : g xeenent , .•• NEW 5.95
3-4 MC TRANSMITTER : En.nent ' .DS
4-5-3 MC T RANSMI TTER : Esc.lIent 4.95
$-3 -7 Me TRAN SMITTER : ~; >;rell{,ll t 4.95
5.3-7 MC X MT R ]p," tubes & xtat, 'atr cond.. 1.95
7· 9 Me TRANSMITTER : Exeeuent. L ike New 14.95
MO -7/ARC -S P L. MODULA TOR 'or above.

HC. . . . . . . . .•. . . . . . . .. . . . . . . .. . . . . . . • • . .• 4.95

S C R· 522 XMTR only. 11'"9 lutws, "0011 cond.. 4.95

AP S- 13 TRAN SCEI VER le ss tubes an d dr n,
Rood rond. . .. ........ . ..... .... ... ..• . . . . 2.95

TDQ XMTR government renew. :;0 Watts on
21 • . .. ...•.•........ .. ... .....•....•..... 150.00

PN_12 POWER SUPPLY
Input 220 VAC 6() 0'. Out put 80l} VD C @ 350 MA.
4-5U4G tubes. two 9. henry 270 MA. chokes. 1025
VCT @ 300 MA. prate xfmr. Standard rack moont
19" x 12" . Brand NEW 12.9S

NEW GUA RA NT EE D TRAN SMITTIN G TUBES
f · OSA '.'5 829B/SE29 • . •• • . • 4.95
fX150-A 12.95 832A 3.95
f -400A 25.00 t OOTH 9.95
4-1000.\ 75.00 4CX250B 22.50

1D- 6/APN·4 LORAN IND ICATOR
21 'r u nes Includ ing ', f'l'l. plus 100 KC xut

and a .toI'thOlI l e of bla:h Quallt, part•. Ex­
eeuent tor ' . rope. modulalloa Indicator . etc.
EXCELLE NT CONDITION •. . . • •• • •• • • • • • ' .95

All orders FOB Los Angeles. 25% deposIt on
C,O. O's . Minim um order $3.00.

Phone : (213) W E 8-373 1

too busy talking on the a ir t o drop a line in
our own behalf. H ave you r rep in t he \Va sh­
ing ton a r ea check into t hings and push a
little where it will help.

End of t ira de.

Books & Booklets

Some t im e ago I ed itor ialized about our pub­
lish ing some small books and booklets. The re­
sponse wa s rather good to t h is suggest ion a nd
we are now in t he pr ocess of publishing t he
fu-s t of t hese. Our HAM-TV book doesn't count
all t his beca use we st a r t ed work on t hat over
a yea r ago. One of our first books under the
new pla n is t he Index To S ur'plus by \V4WK l\1.
T his is a prodigious effort by Roy and li st s
every sur plus convers ion art icle ever publi shed
in a ny of t he popular r a dio maga zines or con-
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(W2NSD from page 87)

version manuals, along with a brief description
of the conversion.

This book just came back from the printer
and it is one I'm proud of. E verything went
well with it ... the print job is first class,
the cover looks nice, and we have f ound no mis­
t akes in i t. This will be a vailable t hrough 73
directly, from Ra dio Bookshop, a nd should
start appearing on the counters of the parts
distributors soon. I n particular I expect th~t

surplus dealers will be wanting to sell this

gem. id
Fred Deylotte W 4RWM of the Ftort a

RTTY Society is putting the finishing touches
on the new RTTY Handbook. Fred wanted to

r.ro

CANDEE
COMMAND SET SPECIALS!

Fomous Q.5'.r, 190-550 ke. The receiver you've been
looking for ot only . . . . . . . . . . . . . . . . . ... • • . . $9.95
BC-454/R.26 : 3-6 Mc. ..• . . . .•• . . .••• ...•. . . 7 .95
BC-455/R-27 : 6-9.1 Me•••...•...••• . .•• •• • • 7.95
MD.7 MODULATOR: Special ••....• • .. .•• •• • 3 .95
T-la /ARC·S XMTR. 2.1 -3 Me exceflent condition 4.95
T.19/ARC.5 XMTR. 3-4 MC ueellent condition. 6.95
T-20/ARC-5 XMTR. 4-5.3 MC excellent condition 4 .95
T-21/ARC-5 XMTR. 5.3-7 MC excellent cond ition 4.95

HEADSET BARGAINS!
HS-23: Hi impedo nce. l eo th. r covered heod·
bond. Brond new. Great buy. Only • • • • • • • . • $5.95
HS·33: Low imped a nce. Leether covered .heod.

6.95bond. Brand new . A J. J . Candee Speci al .; .
Hi Fi Headsel: 15,000 cycle sl Brand ne w with

9.95chamo is cushions. Te rri fic! Only .• •. .•••• . • .••
CD-307A Headset b :tension Cord : Brond new. .9.Approximote ly 5 ft . leng th. Only . . • • • .. • • • • •

APX·6 TRANSPONDER
A midget warehouse of fo rts' Blowers, three
Veeder-Root counters, r. . strips, eovity, over
30 tubes, etc. Includes 3E29 tube . Good cond o
A STEAL AT ONLY _.. ............... .. . .. .. $14.95
APX-6 Monuol ••. . .. •• . ..•• .•••.• .••• . • .• •• $1 .49

WALK·IN BARGAINS GALORE!
J. J. Condee ho s pu rchased the li,on's shore a t a
closing a uction of one of the w orld s la rgest su rp lus
worehouses. Ou r opportuni ty is yours. Come see o!1
th e goodies! We'll list some next month for ma ll
o rder.

YOU GOT IT! WE WANT ITI LET'S DEAL!
We're paying top $S$ for GRC-9; PRC ·6, .a, .9,
-10. All electronic test eq uip me nt ond lab eqpt.

A ll ilrm. FO B B u rb a .. l< . Cal'I., ...bjee, ro prior ••le.
I n Cali/. add .1%• .'Ii,.. order $ 1.95.

J. J. CANDEE CO.
509 No . Victory Blvd., Burbonk, Calif.

DDD area 213 - VI '-2411

244 S. Pork Avenue, TUClan, Arilono
DDD area 602 - 624.2014

..
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finish it earlier, but I held him up in order
to get in some last minute commercial equip­
ment. I also wanted to wait until CQ brought
out the ir recently announced RTTY book to
make sure that we covered everything that they
missed. I'm ha ppy to report, after seeing the
CQ effort, t hat ou r book is much le~s text­
bookish and is wr- itten from t he pract ical ap­
plication aspect ra ther than t he heavy theor y
angle. I suspect that most TT devotees w ill
invest in both in order to ha ve as f ull a library
as possible.

Carole Hoover K9AM D and I talked over
the booklet idea out at the Spr-ingfield (Ill.)
convention last year {v...here my transistor
radio was stolen from my room at the St.
Nicholas Hotel). Carole followed my sugg'es­
tions and ha s done a magnificent job of pre­
par-ing a booklet on ham radio clubs. She went
into a lot of research, writ ing to dozens of
ham clubs and in ter viewing hundreds of ham
club officers t o fi nd out what aspects were Im­
por tant to t he survival of a ha m club. H er
booklet, well illustra t ed , is now available under
the title, " The Care and Feeding of a H am
Club." This booklet is not only interesting read­
ing for everyone, but will be invaluable to all
hams who want to help their own club grow
and prosper.

K8LF I. one of our regular authors, sent in
a manuscript recently that was much too long
to publish in 73. I suggested that we put it
out as a booklet and Bill went along with the
idea. This one is called, "Simplified Math fo r
the H a m Shack." This is the best ma th article
I've ever seen and it makes t he whole pr ocess
quite simple. I k now that a lot of people have
a great fear of math. This is a shame, for
once brought out of the school book and g iven
t he breath of life the subject is simple and
interesting. Bill is a wonderful explainer and
he leads you gently from one step to the next,
covering the whole subject with expert finesse.

What with trying to get 73 a head enough to
let us go to Europe for the month of A pr il ,
it is incredible t hat we should a lso be able to
produce even more booklets. Wq..O PA sent in
a piece on the "Mickey Mi ker " which j ust had
to be pu blished. Again it was too long to print
in 73 unless we chopped t he daylights out of
it. T his is now a li t tle eight page booklet.
Ha r vey g ives exhaustive details on the building
of this fine piece of test equipment which will
measure capacity right down to the fraction
of a mmfd.

K8BYN sent in a fine piece on coils . I 've
long felt that there was a need for a basic
series of booklets on radio. This one does a
wonderful job of explain ing about all the var­
ious types of coils that are used in radio con.
struction a nd is magnificen tly illustrated.

As more book a nd bookl et manusc r ipts come
in we' ll be publish ing more booklets. I am quite
sure that we a re giving the best deal by a ver-y

(Turn to pa ge 9 0 )
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TEST EQUIPMENT
SCOPES

B urnon t 5 Inch .... . . .... . •...... #241 - $79-.00, #2(1 8 - $59 .00
IJ UIllOll t 3 in ch • . . #22~ A - $49-.00. W . K - 'f 8 · :H or !lOA - $45.01)
ItCA U Inch . . . .. . ... . • . . #. 3tH A - $7';'00, HCA 3 inch - $ 19.00
H eath ,) i nch - $24.00 . • . . . . . . . . . . .0 8 -8A / U - 3 Inch - $65.00

SIGNAL GENERATORS, ETC.
H ickok #6 10, unrvereat rv. O·2:1Il xr c $69.00
P recis ion # ~:-200. 50 KC - H :\IC $35.00
H ickok # 188 X. A :\I ~nd F.\f, 100 K C _ 11 (1 .\ /C .. .. . . ..• . $65.00
Federal # 804, 8-:j:1O .'lIe . ... ..• • ......... ...... .. .... ... . $49.00
1- 208, F .\I, 1.9-4 .5 Me . lind HI-45 M e . .. .....• _ _. $35.00
F erris l\ lod el 18- 11, 18 -155 Me " $39.00
!te A # 710-A, 370-445 M e , 450 -500 :\IC _•• $35.00
BC -338-A •• •••• •• 100-155:'> IC - $39.0ll, K a.I' .\ l l.' l!: a "'H't'J) - $49.00
jctco #3 15, 15 KC~ 150 :'>IC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •$24.00
Clough-B rlngl., M odel DCA . 100 J\C -30 .\IC $ 18 .00
F req ul.'ney M eter . Lavoie 10S· SM, 375-72;; .\IC •.• .. .. ...•.. $35.I10
OAP, w evemeter-Oscnta tor , HiO-230 .\IC............. . .. ..• $29.00
Hewlett -Packard 200 B ll a udio generator 20·20 K ... ......•. $49.00
w estern E lectr ic, 19 -C au d io Gen . 20· 15 K $49.00
Tube ch oc'ker , Precis ion Serl e~ 10-15. counter woe " ..$45.00
Preerss # 116 t ube che,;ker .......... •........ .. ....... .••. $79. 00
V.T.V.M. P recis ion mod el E V- IO • • . . . . . . , $24 .00
Ballantine model 300 V.T. V. M. . : $65. 00
F'req , meter B . C. 22 1 or N avy L.M $49.00
P ower su vvly ( 1l5Y A .C. ) for L.\ f F'req. meter $ 15.00
H ewlett-Packard # 520-A, high speed decade sc aler. New $ I95.00
General R a dio 60S-B. 9.5-30 M C. S !g . (l"n $95.00
o.n. P -522-A Sig. Gen. 250-1000 xrc . . . . . . .. . . . . . .. . . •. .$195.00
o.n . 700 ·A, BFO. 50 ey.-5 MG : $150.00
G.n. 561-D, Vacuum T ube bridge : $125 .00
~ I g. n en., xreasurements # 75, 51) ·400 :'> IC $ 150. 00

TRANSMITTERS AND RECEIVERS
H eath D X - I OO $ 145.00 B&W 65 1 matchmaster .. $30 .00
J ohnson Viking 1 . . ..•. • . $95 .00 Sonar S RT ·1 20 $69.00
Gloh e S coul 6110 . . . • . . . . $69.00 lIalllcrat ten 8 · 85 $79.00
E ld loo T n-75·T V ...•.. $29.00 8-36-A or S - 27 $95.00
Viking M ob ile $65.(1) R AK- 7 or R AL -7. 115 V. $49. 00
Globe Ch let 90A $59 .00 u n :,>1 or RBS . 115V $49.00
E loo 720 $65.00 P oly -Comm. G.B. ·····$.' lg·~
V ik ing M obi le VFO $29.00 H eath DX -35 .
Globe Chief Do Lu xe $59 .00 Xa tfon a l HRO $59.00
Contral t ; IOl't ro nics #20 - '\ with VFO and QT · l $ 195.00
Gons"t Comm un icator IV fo r 6 :'> I eter $245 .00
E ld leo 500 ~8B. 500 W alt linea r Amp . 80 th ru to M eter . . $225.00
euoer-r'rc #1H. to 10 :'> IC. 115 V $ 145.00
Super -Pre #779 with 115 v $ I IO.oo
Gonset G-l1 C.n. 'rrensce tver ,. $65.00
Gonset G-77- A X mlt ter an d pow"r "1I11ply $ 175.00
Goo set G -66 · n u ece rve r $95.00

MISCELLANEOUS
P ulse ge nerator, 'rei cnon tce P C -lOO - l t $65.00
U nderwater sounding, Cl'K -50175 of D AX -I. $39.00
xraeco. M A-125. 100 W at t amplifier $65.00
n ecetver, tyve HCl( $35.00
AUT -13, 2 meter X mlu "r $35.00
T CS Xmitter, receiver and power s upp!)· $69.00
AltC-I. 2 meter .x mtuer $29.00
Sweet> Calibrator, ll rown lng L ab . GL- 22A........•...•.... $65.00
I ,AD , H I Frefl. !"Ig . o en. 2j (ltj-2!100 .MC $35.00
R F M onitor tvne CH Z fo r llTTY. used with OCT - 2 and

OCT-3 ";' lu IIHlwn t $35.00
P F, - 103 D yna motor 6-12 v. xow $15.00
power s up ply for AIlC-I . 115 V. A .C $29.00

Prices are based a n fa i, re la tive values, same items are new, some ore used.
Enclose suffi cie nt postoge, excess w ill be returned. (Avoid deloy.)
F.O .B. Hempstead. 25 % with COD orders.

ALCERADIO' CO. 37 GREENWICH ST.. HEMPSTEAD, N. Y.
Phone: IV 9-0808

SICNAL EYE OPENERS!
a.·SeT - I OO . 550kc. U se tor re­
ceiver, tunable t.r., double or t rI p le
convees ton , t remendous selectivity.
Excc llent cond.• with tubes .•. $9.95

1000 cbrns-uer-vctt Pocket T ester.
Heads AC or D C volts In 3 ranges ,
0- 15 , 0-15 (), 0-1000V. D C cu rrent
0 -150 ~IA. R os h tance ()-100,000
ohms. Convoolent th umb - c oera ted
zero ohms a djust, pin lal'ks tor all
5 ranges. 4 " x 21,4" l: 1%". W Ith
t est lea ds , self -con t atned battery &
In st ructions . Net s urp lus. b ut brand
new manufacture . . . •• T Hli'>
:'> IONTII ONI, Y $6. 50

ALL EICO K ITS In stock. IU t s
sh lppod vostVal d any where I n U .S .

BC-604 Tra nsmi tter . 20-27.9 Me
en's tal -Cont roll ed 80-channel t ra ns -
mtuee. B rand new

"
original r-ae-

tons. I ,l"" l tor en. ea sy to Vll t '"10 ~Ie t ers . O nly ...... ... .. . $4 .50
!"et of 80 bra nd '00 Crysl als fo<
above, Includes 1 500 KC Call bra-
0 00 crys tal ... .............. $5 .95
Bolh fo< ... .... . ..... ....... $9.95

CD & I I) Metu 16- Tu be Transeeiv8l'.
}' amous H C- t 3:l5 . Preq. range 27·
38.9 M C, 2-ch a nnel s t at -controlled.
smull com pac t un it. lIas built-In
6 ,,' 12 volt vower suVply. I ns tde
like new, outside needs retouctnne.
Some tubes mlgs l"!:, but W OW !

$14.95

I..lmlted supply COLI,INS AIl'r - 13
TltA NSMITTER8 2- 18.1 M C. A.
Is. most " pretty nice shave. re
posstble. rom e

"
"d .00 them.

AS r.ow A8 . ........ $ 12.95 eac h !

CHECK
THESE BARGAINS:

2:"398 HCA 'l'IL\:"H I8 TOHS. 50 t ea.
2:-'-499 1'1I1I.C O

TltAN S I STOR i'> sa¢ ea.
I'E2.\ N eon L am ps 5 for 25t
# 47 l' Hot L a mps 7t ea.

11C- 1206 B eacon H l.'('ci l·cr
less tubes $ 1.95

0 - 130 V 5 amp Var lal' $15.95
R O -58/ U not surD lus 4!12 ¢ /ft.
6A 1:6 TUn,.; g ua r-anteed OK .. 69 ¢
12AT7 T UB E guaran t('O(l OK .. 89¢
6X4 TUBE guaranteed O K .... 49¢
GEl' rol l l' lastic I nsul a ti ng T a pe .79¢
11 8 -33 H e adsets , 600 - ohm, used ,
good oomnuon .•.... ...•• .•. $3.95
N E'V Comrnl'rc!al -tYlle Carbon H and
M Ike . push -to-talk. coned cord (no t
SUrDlu& ) . On ly • , $6.95

O PEN DAilY 9-6 MO NDAY & FR IDAY 9-9

WR ITE FOR

SUNDAY

FL1'E RS

10-4 7 DAYS A WEEK

SIGNAL ELECTRONIC SUPPLY
1361 8 S. WESTERN
GARDENA, CALIF.
FA 1-4867 (213)

SAVE AT SIGNAL!
All orders FOB Gardena, Calif. Minimum 25 % wi th orde r. Min imum order $3. Co lif Res. odd 4% sto le tax.
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R-267/ARR-27 RCVR. tunable approx. 450·510 mcs
contains 28 tubes, blower, coax rela y, 2 gear_
heod moto rs, e tc. BR AND NEW IN DOUBLE
SEALED CARTONS. Shipping wt. approx. 50 Ibs.

WAS $24.50 Closeout Speciol $19.50

~p(/ce ELECTRONICS CO.
218 West Tremont Ave., Bronx 53, N.w York

TRemont 8-522~

Complete aI shown to tal length 10:! ft . with 81 ft . or 12 ohm
bal anced reecnne. lI l - lmpact molded resonant traps. (WI. 8 0"10.
1":11: lI" looe). You Just tune to des ired ba nd tor lI"lIlnl,lI.c ee
lulll . · I·;. (·e l lenl for ALt. world-wide ~ hor t- wa~ e recelun I,"t
am ateur tTl ll>lD illcn. ~'or l'\OVIC~; AND AI.l. cr.ass .\ ~ I.\ ­

TEI;II~ : NO ~;XTlt.-\ TUNEHS on GAI)(a:TS NEEIIEU
ElIm lnatel II lepsrate antennae with excenem perronneuce
g uara n teed lnl as Inverted V t or a ll ba nd Ilower oain. NO
IIAYWIRl:o; HOn~E AI'I'Jo;AItANCE t Jo; .-\SY INSTAI.I.ATrONI
~O ·40·:!lI-15-10 meter b.nds. Complete. • . . . . . . '" . . • . . • $l4.9~
~O -~lI-llI-IO m"lt'r lIands . 54- ft. an t. (beet for Wow , w!' l ) 13.95
~ O· 1 5- I O meter 111".11. nu.l 'I·rap. H ·rl. antelln •. .. . .. . • 19 .95
SE ND ON LY !3.00 teaah, ck.• mOl and Ilay puum.n 1I.lanct
COll plll5 puob l/. on arrin] or l end full price ror pOltllahi
dt llu l'J'

AVIIllllhle only from:
WESTERN RADIO - Dept. A7-3 Keorney, Nebrosko

the regular tou ri st class fa re. \Ve will arrive
in Stuttgart on the second and be driven to
Solitude Castle where all of the new Porsches
ordered by the club members will be sprea d
out on the huge lawn. Among them will be my
old 1H58 P orsche Speedster which I shipped
over in Junuu rv to have reconditioncd.

I WU 1; a ll fO I' ordering one of the nice new
model Porschos , but Virginia pointed out that
we are much too close to pauperism to even
consider putting a down payment on a new
car. P ract ica l gal.

You 're probably getting pretty t ired of
hearing ahout P orsches all the t ime, perhaps
I'd better explain. All P orsche owners a re a b­
solut ely certain t hat the P orsche is the fi nes t
car in t he world at any price. Dr . P or-sche
was a fana stic geni us and is r espons ible for
many... of the best features of todays cars. He
designed t he little V\V. He thought up t he
flat opposed piston air cooled engine which
makes the VW (and P orsche} so unbeatable.
He invented torsion bar suspension, synchro­
mesh transmission, and was one of t he fi rst
designers to st rea mline cars. T her e are whole
books written about the amazing works of
t his man. Hi s masterpiece is t he Por sche ca r.
If you fo llow spor ts car racing you know what
successes Porsche has had.

Several E uropean amateurs have written
and I've set up a fast schedule of talks during
my trip. The exa ct r oute I S : Stuttgar t,
Munich, Innesbruck, Venice, Florence, P isa ,
Genoa, Milan, Geneva, Bern, Luzen, Zurich,
Friebu rg, Paris, Luxembourg , Heidelber g ,
Darmstadt, Frankfurt, Berlin , F rankfur t ,
Wiesbaden, Nurburgring, Bitbur g , Koln, Mul­
heim, Arnhem, Rotterdam, Amsterdam, H am­
burg, and New York. It sure would be fu n t o
get a card or letter during t he t r ip f rom any
of you t hat care to write. You ca n write to me
in care of American Express, Par is, F r a nce
where I will pick up all mail on t he 14th of
A pr il, or American Express, Berlin, Germany
on t he t utb. Airmail let t er s take about four
days, so lea ve time. Airmail is 15¢ to Europe,
but I'm not worth it. May be a QS L, at least ?

April Last Year
The April 1961 issue of 73 was quite an

issue. \Ve still have a few left in case t here
was someth ing you mi ssed in it. The most
interesting article (according to reader votes)
was K8B YN's Six Meter Nuvistor Converter.
T his unit used two 6C\V4'8 in cascode and
resulted in a very low noise figure ci rcuit.
K8 E RV came up with a dummy "next st a ge"
device, a continuous t uning link coupled a b­
sorption wavemeter with a loaded and metered
rf indicator. W4\VKM has an article on how
to protect s ilicon rectifiers in case of a shorted
capacitor. K4ZGl\l's Let's Modulate, Not
Crepitate explores Heising modulation ...
rat her successf ully. Jim Kyle K5JKX has a
new noise limiter circuit fo r us. Many readers

for AL L Amateur lrans.
ml ltcr~. uuarantceu la,
500 Walts Power for PI .
Net or li n k Direc t feed,
lil lit. Neat. Wlltherpr ool

Reduces Interlll1'ence a nd
Noh e on All Makes Short
Wave Reeel yeu. Makes Wor ld
Wid e Reup llo n Stronger.
Clearer on All Ba ndsl

RA-42A PWR SUPPLY me tered output, de­
livers vor DC 200-275 V @ 9Omo plus
6.3 @ 30. Ideal for ARC-5, ARB, Be 603
etc. Like new $17.50

BC-221 Freq. Meter. Excellent like new
condition .. .... . ........... ........ .• $74.50

MODEl 15 TTP in good operotin9 cond x . . $275.00

KY-42/ARR-27 DECO DER contains 43 tubes new $29.50
BIRD MOD. 74 coax sw itch 6 posn. brond new 22 .50
ElEC COA X SW. spdt BNC connectors rfne

24 vdc ..•. ... ••..•••• . . ••. .. ... .•.•• . . . 9.50
OHMITE TAP SW. 12 posn. mod 212 -12 brond

new .... .. . . .•.• . .... .. .•.• . • .• .. • . • • •• 3.00
MOBilE toggle sw. SPST 175 Amps 30 VOC

ne w .......••. .••• . .••• . ..••. . •••• . .••• 3.50
Pl-259-or M-359 Coax connectors . . • • •• •.. •3 for 1.00
4 Mfd 3000 vo lt oi l condenser new 5.00
TIME DelAY RelAY octal plug-in 30 sec. 5v

coil ..... .. .. . .••• •..•. . .. .•.. ..• • . .•.• . 1.00
2500 ohm 50 watt resistors ..•..••..• . . .. 3 for 1.00

WE 255A TTP Rela y new 4.50
UTC VARI OUCTOR VIC-6 •...........•.••.•• 2 .00
AXIAL BLOWER 24 VOC 58 C.F.M. .•.. . .•. .. 3.50
1/2" fUSE CLIPS (idea l for MTG tools) ...... 12/1.00
3/4" fUSE CLIPS . . . . .. .. . • . . . .. • . . . . . . . . . . 12/1 .50
KIT 20 Asst. Tubula r Condo 400 & 600 V. . . . . 1.00
PANADAP10R 8C1 03 1B 450-470 KC if. RACK

Mt. Like new .. • . . • . . . . . • . • • •.. • • •..• • . . 65.00

Min order $5.00 . P5e include p05tage. Excess re­
funded immedia tely. All prices fOB our Warehouse,
Bronx, N. Y.

(W2 NSD from page SS)
wide margin to all authors of books. For t hat
matter we are giving the best deal to all
authors in 7:3 too.

Look over the list of booklets and st int not.

Write
If you 've been readin g th e editorials a t all

it should come a s no sur pr ise t hat Virginia
and I a re lea vin g for E urope on Apri l firs t
via Lufthansa chartered jet. T he F'orsche Club
of America is sponsor in g- the t rip. As you may
know, a charter flight t asts less than half of
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ave wr itten in t elli ng us how well this one
'ar ks and recommending it. \V4\VQT wr ites
bou t the importance of cal ibration. \V6VVZ's
P 304T L g a llon fi na l may not be new, but it
oes show us how to get maximum power
zonomical ly. K2SJ N comes u p with all of the
nswers T VI com mittee needs to handle t he
iffl cul t ca ses . \ V9 HOV ( Gain , Inc.) p resents
char-t of t he leng ths of % wave, % wave

lax, 1,4 wave coax a nd 4% waves for the
fferent ham bands. K8HDR came up with a
ever m ethod of getting a lot m ore audio out
, the Command R eceiver s KL7D LC sold a lot
, the Apr il issues with h is t ransistor ized 40
att modulator. Gr ea t for mob ile operation.
'3U ZN tested the Heath T woer for us. B ill
shby K2TKN ha d a fi ne article on noise
rppr ess ion . Our big t ech nica l article for th is
onth is on if se lectivity and it covers cera mic
tel's, Coll ins fil te r s, crystal fi lter s, lattice
tel's, Q-multiplier s, L-C filters , Q-5'er s, etc.
l cap the whole works we have an a rticle on
rw to write fo r 73 and get rich beyond your
ildest d reams. \Vhile t hey last they are 50¢
.ch.

Reader
Shor tly a fter the March issue of 73 was
rblished I got a f r antic phone call from
E .G. Sales. It seems t ha t Sam has t housands
t hose FL-8 and FL-5 fi lter s on hand and is

Ili ng to f or ce himself to part with them at
low figure ($2.49) . I believe you'll find more
t a ils on th is sit ua t ion back on page 94 . I n
ecking t he fa ntast ically complete list com­
led by \V4W KM and published by us u nder
e title of Index to Surplus ( $1.50 ) I fi nd
ne other references to FL-8 a nd FL-5
ticlea. T he most impor t ant is t he one I pub­
hed in CQ in November 1957 wher ein you
n achieve almost unbelievable select iv ity
t h cascaded FL-8's .

Oh Rally?
A letter from KZ5S\V T ed w ilds a sks,
Vhere . .. wa s the rig in your P orsche ? I
ln 't see it in the photo in F oreig n Car Guide.
rere was a lot of other expensive equipment."
-ok closely T ed, down under t he da sh is a
-a nscon -tl l T hi s makes the dozen t h m ag u-
ic t o pr int t hi s p icture of the mos t acces­
-ied spor t s car ever seen . T his is the cockpit
my 1958 P orsche S peedster, a ll dulled up

~ r a llying.
What's a r ally? \Vher e've you been ! A rally
a completely non-ham ra dio event (which

s no bus iness in 73, except t hat i t is an en­
usiasm of the editor a nd sometimes you have
take t he bad with t he good) primarily of

.er est to s port s car add ict s . Most s por ts car
rbs put on sever al rallies a year, and they
e about t he on ly sou rce of r a ll ies . I n a rally
u have a driver a nd na vig a tor . You are
sen a set of inst r uctions and started out
one m in ute in te r vals. T he object is to fo I­

l{ the instructions a s closely a s possible,
ep ing on the roa ds speci fied and driving at

RIL 1962

2METER STATION $27.50!!
The Fa bulous ARC-3 Tra nsmitte r and Receive r, both
NATU RALS fo r 2 Mete rs! Buy them sepa rately a t thi s
low, low p rice, or toge the r fo r an even better be r­
ga in. Tra nsmitte r uses 2 832A 's in fi nal, Automatic
tuning assemb ly a ligns' itse lf a utomatically. Both
t ra nsm itte r and receiver can be used on 2 Mete rs
r ight away with hard ly any changes. For a deluxe
job on the receiver see conversion a rt icle on p. 22
Dec. 73 Maga zine. Don't miss this barg a in! If you ' re
on 2 al ready yo u can' t affo rd to miss this opportu ni­
ty to se t up that e xtra sta tion to mo ni to r re pea te rs,
favo rite cha nnel, e tc. l ea ve it on a ll the t ime- rugged
gov' t specs I

ARC-] 2-Meter- Tr-ansmitter- $14.95
ARC-] 2-Meter Receiver- $14.95
Both unit s ... . . .. . . . . . . . . .. . . .•. 527.50

Complete with Tubes. New, Beautiful!
Just unpacked!

KEYERiminy WHAT A BARGAIN!
ARA-26

KY -65/A RA-26 KEYER-for versat ile applica t ions see
arti cle Oct, 73 pa ge 22, then buy a t our like g ive·
a way price of .. , . . , . . • . . . .. ... . . . • . • • , _•• •• $3.50
Re ol hond y oround the shock. Look up lhe orticle !

G LASS'S GASSERS ! Ba rga ins you wou ld boot your­
self a rou nd the bl ock fo r miss ing, in our new
Catalog-send for it.
Re member, loa , we buy or swap gear, esp. APR,
TS, G Re, PRe.

J. J. GLASS CO.
1624 S. Main St. , Los Anqeles 15, Calif.

RI 9-1179 (213)
Frida ys ' t il 9

Surplus at Surplus Prices
Sel. Rect . 50 omp fu ll wove bridge for 12.24,28 vdc
can be used 3 p hose fo r a lternators 5",7x7 5 Ib $10. 00
Capacitor BOoo MFD 55 WV w/mount 2 lbs . •• $1.95
RTT Y Pola r re la y 30 -60ma 2@$8.00, $4. 95 eo. w t. P.P.
Dynamotor DM53AZ 12v in 220v out @ .80 rna

3 Ib " ..•.••.•.••. •.• •.• .• ••.•• . $3,95
SO LA constant voltage trcnsf. 95v - 125v 1 phose

60 cy. .520 amps exce l condition wgt. 11 Ibs $7.00
Gl ide slope rec, #443 apn w/ tubes & daIs good

cond o lo is of good po rts a pprox w t. II lbs. $2.00
VAR IACS 1 amp $3.00 O-135v 60cy wt 5 Ib 3 amp $5.00
MeIer dc 2.5ma ei ther s ide of cen ter on h t sca le

25010 either side of center on 2nd secle w/built in
schunls 3" rnd good fo r t ra nsisto r work 1 lb .• $2 .00

Nichol cadmium b a ttery 10 amp hour rechargeab le
5000 time s or mo re 41/2",2%x3f.4" 1.37v wt 1 Ib $2. 00

All price~ f .o.b. San Ant onio Te x. IN TE XAS odd 2%
tc x. Plea se send postage, excess refunded immediate­
ly, Pr ices sub ject to change wi thout no t ice.

TEXONIC COMPANY
P. O. Box 13103. Sa n Ant o nio. Texa s

HAM SHACK NOVELTY
Authentic-looking , two-color certificate clai ming tongue­
in-cheek ownership of an acre on the Moon's surface.
Ideal gift or conversa t ion piece for shack, bar, den or
office. (S ee Pg. 11 9-Jan. 61 , CO.) With gold seal and
name and call inscribed only $1.00 each. Six for $5.00.
S end check or M, O. to-
BOX DXG, 1738 - 201 51.. Bayside 60, N. Y.
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Roy Pafenberg W4WKM has accomplished a
major effo rt in this compilation. It lists every known
surplus convers ion article, giving a capsule rundown
Oil the convers ion accomplished and the magazine ill

which it was publi shed. If you do any surplus CO Il ­

version work this book can save you a lot of time
hy telling you exactly wha t conversions have alread y
heen puhli shed. 64 pages packed with information.

l·ri~e ... $1.50

73 11t1l91lJitrt 1:379 East 15th 51., Brooklyn 30, N. Y.

HAM KITS .'1U"· l '(lV« IJf"·AI.£R Oil. IJIRE(.'T
308 EDGAR AVE ., CRANFORD, N. J. Box 1755

Box 156
Annandale. Virginia

These units a re all brand new in their original
ca rto ns and are complete with t ube shields , less
tu bes. Manufactured in 1955-56.

Cosh FOB Annandale

AN /SRT_14 SUB-ASSEMBLIES

Unit 5 .. Sold Out Unit 10 Sold Out
Unit 8 .. $1 0.00 Unit II A. $5.00
Unit II B. 10.00 Unit 9 . . 10.00

All four units $24.00

Le ft 10 right, to p to bottom, Frequency Converter Unil
11B; One me Step Generator Unit 10; Freq ue ncy Can·
verter Unit 9; 100 kc Step Ge nerator Unit BI Frequent~

Converter Unit 5; and Freq ue ncy Converter Unit ll A.
These a re described in more deta il in the article on
page 44 of the Februa ry 73.

RITCO
512 Broadway
New York 12

WA 5·7000

Send for Catalog

BUYS
TUBES

&
EQUIPMENT

Barry
Electronics

FAST
& FAIR

SWAPS

Com ing soon: Filter fo r SSB.

52 OHMS
NON-RADIATING
5WR BELOW 2: 1

ALL BANDS
THRU 2 METERS

DUMMY
LOADS

100 Wa lls ICAS $4.95 Wired
200 Watts leAS $7.95 Wi red
500 Watts ICAS 512. 95\ K"t

1000 Watts ICAS $15.95 I

Write fo r new cololog (Wired , Add $4.00)
Postpoi d U.S.A.

HAM
GEAR

SELLS
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FREE PARKINe COME IN
SATURDAY

FOR OUR
SPECIALS

THOUSANDS OF ITEMS - THOUSANDS OF BARGAINS
Ilo PX·6- UHF transponder, perfect for 1215 me. Very litt le
:onversion needed - comple te w/ tubes NEW $18.95
IHK{BC-1211 -TV camera w/iconoscope and a ll tube s. At
ab out 1/ 3 lo st s urp lus price e nd ~jO/o of govern me nt
>rice. . .•..•.• .. ...... ........•.......•... LjNEW 99.50
~XR-Receiver ·Monito r for ATK EXC 29.95
!l.TX- Transmi tter used w/ ATK -comero, incl. antenna

. EXC 39.95
rS. 98-Vo ltoge d ivider, dummy loa d NEW .95
IC. 221- freq . meter w/co lib . chart 72.45
rS·3S-X-Bcmd f req. & pw r. meier EXC 61.45
-196B- Sig. Gen. 150·230mc- te rri fi c b uy NEW 1.45
N$ERT 5 .
JE-l03- Dyn w j fi ller & sio rt re lay. In 6 or 12v @ 210/110;
Jut 500v @ B Omo EXC 12.50
)Y-17-D yn fo r ART· 13, w /fi lter, 28 v to EXC 11 .45
'E-73- Dyn 24vdc to lOOOv @ 0.30, w /fi ller EXC 7.95
)Q-15-Dyn 12/24 to 265/ 540v 120 / 26mo NEW 8.45
100- I -l nverte r 24·28dc to 11 5/ 1/ 800 @ 1 kvo used fo r
c een EXC 17.95
iels AN/ APN-9 e tc. Mfr; Eefipse· Pioneer 4/ 45.00
IC-347/BC-312- RCV R 1.5· 18mes EXC 65.00
lC-348- RCVR 950ke-18mes EXC 75.00
lC-1206-RCVR 195-420ke, 5 tubes, 4 Ibs EXC 8.95

BC-617- RCVR 30-50me, FM, xto l controlled .... EXC 22 .45
R/8ARN8-RCVR 75mc, l /tubes, FB for parts .•.. EXC 2.95
BC-929- 3" Scope, Stofion monitor, e c s, cony. fo r bench.

EXC 12 .95
A5B-lndic'r. Scope w/5 BPI, easy conv..... .•.. NEW 15.45
ID/6B/APN-4 - S" l oran Scope w/5 easily ccnv... EXC 11.95
T5-239-fomous lab Sco pe by Lavoie .. Speci a l. . EXC 169.45
RT.45 - XCVR 14-50mc, 807 fina l, w/ O-200mo mtr.

NEW 18.45
5CR-522- XCVR TOO-1 56mc, 832 fina l, 30 Wa tts .. EXC 18.45
BC-620- XCVR 20-27-9mc, w/ lubes . ....• •••.•• NEW 12.45
BC-659- XCVR
BC-1158- XMTR 50-97mc, 815 fi nol AM-fe w left-

NEW 24.45
BC-458 - XMT R 5.3·7mc, can run 120 Wolts . •. .. EXC 6.95
GO-9- XMTR 0.3 -18mes, 100 Watts, 2 803's fina1.

NEW 54 .50
BC-604 - XMTR 20-27-9mc, 30w, l Och- ba rga in , . NEW 9.45
H-63/U- Hea dse t & Boom Mike ..•• tow price .••. EXC 4.50
T-26- Mob ile chesl carbon mic. • • . . . • . . NEW 4/4 .00 1.25
J-5 -F la meproof key b uy two ....• . NEW 2/1.25 .69
AN/CRT-1B- Sonobuoy w / tubes & p'chute 70 -90mes

NEW 11.45
A-67- Pha ntom ani. 20-29mc, han dles 50w .. .. NEW 1.25

NEW, UNUSED SURPLUS TUBE SPECIALS-GUARANTEED
X150A 8.00 829A • •.......................4 .00 6H6 30
E29 .. . . . . . . . . . . . . . . . . . . . . . . 4 .95 837 • • •. .. . . .. ................ 1.00 6557 . . . . . . . . . . . . . . . . . . . . . . . . . .70
07A 2/1 .00 6AK5 . . . . . . . . . . . . . . . . . . . . . . . . . .60 1675 • .. .. ...... ............. 3/1 .00
07B 2.95 6AC7 •........................ .40 1626 5/1 .00
03 .... ......................•2 .95 6SN7 .. . . .. . .................• .40 1698 25.00
07 . ................ . ......••1. 10 65H7 .............•..•..•. 10/12.00 9004 8 /1 .00

J. S. #1 ELECTRONICS
. . a di vision of Amber Indu str ial Corporation

All p rices FO B Linde n, N. 1. So me quantit ie s limi ted .
Pr ice s sub ject to change w ithout notice . Min. o rder $4. 00.

1920 E. Edgar Road Linden, New Jersey
on Highwoy u.s. 1 - a cross from Esso Research Labs

\Vayne

HAM-TV
$3°0Com pie t e instructions

for getting on TV for un­
der SSO.OO. Join the Fun.

73 MAG. 1379 E 15, Bklyn 30. N.Y.

of t he gang up a t ARRL HQ are r allying these
days and now a nd t hen one of t hem vent ures
down t his way t o compete.

T here is somet hing fa scinating about striv­
ing for absolute perfection for f rom t hree to
fi ve hours. E ver ything figh t s you. It t akes
many days to adj ust a stopwatch to hold i t s
time to the quarter of a second over a period
of hours . All through t he r ally we t une in
CHU on 7335 kc and make sure that the watch
is s t ill accura te. E ven with an electric odo­
meter you ha ve to be very carefu l to measure
your mileage to the half a hundreth of a mile
(25 f eet) . E very time you have to speed to
make up t ime for a wrong t urn your t ires get
warmer and expand and you have to allow for
this. Both driver and navigator (Virginia )
are kept busy every mi nute.

You've got a lot of wr it ing ahead, you 'd
bett er get st a r t ed. Writ e our a dvertisers, your
sena tor , CQ for my slides, and don't forget to
drop me a note in Paris or Berl in.

(W2NSD hom page 91)
~ specified speeds . Every so often you will
ne across a checkpoint where you are t imed.
ey know exa ctly what time you should pa ss
~ point and you lose point s for every second
-Iy or lat e there. It t akes great attention to
.ail to consistently win these events.
Many hams have been a ttra ct ed to rallying .
is a ra r e Sunday rally in t his area that

es not see a t lea st a ha lf a dozen hams par ­
ipating. Harold \Vinston W2D IR, who
irted rallying about two years ago, is now
asident of t he T own & Country Sports Cal'
lb. This is remarkable when you consider
i t he drives a Desoto! I not ice that old
end Bob Schoening \VpT KX is high on the

~ CA ra lly list for 1961. Porsche dr iver. Most

RIL 19b2 93
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O HDEU BLAi\"K
Please st'nd JIIC • • • • FL-fl at $2.-19

.. ,. FL5F each .

These extremely sell'di\t~ audio f ilt ers ha ve si x
tuned circuit .. and r an he u-ed t tl either peak
a signal of 1020 c~ ell'''' or reject it. The filt er
is wry sim ple to use, ju- t connect it in the
headphone line or at the input to you r last
a udio stage anti yOIl arc se t 10 1!:0. The filters
are an out st andin g SIICt' t'!'S for CW opera tion",
where they are one of the greatest single-signal
circuits eve-r devised. 'When you switch to
"peak" all you hear are 1020 cycle signals,
everyt hing el-c is fi ltered out . On phone you
switch to "null" and take out heterodynes. You
can read all abou t the filt er in the March 1962
issue of n in the W4TH {J article: "Cure That
.r\ ng:ry Band". T he one filler gives )"011 better
than .5 kc (to 60 tlb down ) selec tivity. If you
are interested in seei ng what two or more will
do yon might check the November 1957 issue
o f CO. l lal! p. fiO. where four are Il..ed for a
selectivi ty of 150 cycles at 50 db down ! You
have to bui ld a small amplifie r to make up for
the loss of cain of four units cascaded like
that. These fi lters normally sell for about ..
each. when )"011 can fi nd them. No te our " half­
price" sale. The FL·g has a switch built in
the box, the FL-5 requires an external swi tch
to change from peak 10 null to out. The FL-5
is a hit better for buildin g into things, while
the FL·g is handier to lI ..e out board. Just tr y
one of these fi lters and sec what a difference
it makes.

FILTERS
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ONLY AT

ALLIED
smash-value SIGNAL BOOSTER

DX BONUS PACKAGE!

ALLIED SPECIAL BONUS $43925
PACKAGE PRICE, ONLY NO MONEY DOWN

GONSET GSB·201
LINEAR AMPLIFIER, Reg ,$ 419 . 50

HV·GAIN TH.3 3·ELEMENT
TRI-BAND BEAM , Reg , . . S 99.75

Regular Price . .$519.25

SAVE
$80

WHAT A BUYl

Hy-Gain //4~4~

--/
~I

SALE ENDS
MAY 31 ,1962

Gonset
GS8-201

GIVE YOUR SIGNAL A REAL SEND·OFF WITH
THE GONSET LINEAR AND HY·GAIN TRIBAND·
ER FOR 10/15/20! Big news for Ham value h un ters
- save $80 on this DX-getting combinat ion ! Pop u­
lar GSB-201 Linear operates at 1500 watts on
SSB, 1000 watts CW, and 400 watts AM . Can be
d riven by a ny 60~150 watt exciter . Bandswitchcd
coverage of 10 . 15, 20, 40 and 80 m eters with p i-net
output. Panel meter reads plate current or relative
RF output. Antenna relay and bias supply built in.

Compact: 831 x 12 % x 17-. Husky Hy-Gain 3­
element Thunderbird 'I'rlbander included for 10 , 15
a nd 20 m eters ; has heavy-du ty a lu m in u m 2 - OD
boom and 1U - elements tapering to ti-. Weather­
proofed "solid state" Slim-Traps (l U- dia .) ; for­
ward gain up t o 8 db ; less t han 2:1 SWR with n o
a djusting. T urning radius, 14'8-. GSH-201 for 110­
125 v., 50-60 cycle AC. Shpg. wt ., 127 Ibs.
20 5X 352-Z0. Complete Gonset- Hy-Gain $ 25
Package. No Money Down. Only " 439

• • • • • • • • • • • • • • • • • • • •
Exclusive ALLIED Pre-Spring Specials en New and Reconditioned Equipment

QUANTITIES LlMITED ... ALL ITEMS SUBJECT TO PRIOR SALE-ORDER NOW !

B&W 51SB SSB Generator. New.
Reg. $279.50. Closeout price,
only $179.00

B & W Matchmast er Model 651.
Only $19.50

Gonset Model 3275 6-M eter Con­
v erter . New. Was $74 .50. Closeout
price, only $44.95

Vocaline AT-30 (421 -449 mc) AM
Transceiver w/PTT mike. New.
Reg. $92.00. Closeout price,
only $29.50

P i erson KE-93 Mobile Receiver
w/AC Supply. Only $159.00

Pierson KE-93 Mobile Receiver
w/6-12 v DC Supply. Only $159.00

Elmac PMR-6 Mobile Receiver.
On ly $65.00

Elmac PMR-7 Mobile Receiver.
Only $109.00

Elmac PMR-8 Mobile Rec eiver.
Onl y $139.50

HallicraUers HT-31 500-Watt lin­
ear. A real buy for SSB/AM or CW.
Only $'49.00

HallicraUers HT-32 SSB/Exciter
ITransmitter. Only $379.00

Johnson Navigators.
Only $119.00

Collins 32 V 1. Only $'99.00
Collins 32 V 2. Only $249.00
Collins 75A2 (with NBFM
A dapter). Only $299 .00
Transcon Vox Boxes (4/ 6v-2/1 2v),
for vclce-cperatec break-i n opera­
tion of any voice-modu lated station.
Requ ires 150-250 V DC @ 30 rna.
New. Closeout price, only... $14.95
TecraU 220 mc Converter. Brand
new. 14-1 9 mc IF outpu t. Closeout
price . only $24.95

If you don't have this 1962
Catalog, send for it

NO MONEY DOWN. A llied Credit Fund
Plan gives you bigger buying power.

15-DAY FREE TRIAL on equipment

90·DAY NEW GEAR WARRANTY

KING·SIZE TRADES AVAILABLE!

order
from ALLIED RADIO

r--------------- ~I ALLIED RADIO, Dept. 221-02 I
I 100 N . Western Ave., Chicago 80, III. I
I Ship me the following I
I I
I I
I I
I $ . . , .. .enclosed (or buy on our No Money Dow n Credit Fund) I
I I
I Name II H'~S£ ~R' N T I
I A ddress I
I City Zone_ State IL ~
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Here's the VHF Receiver
you've dreamed of-CLEGG'S

new INTERCEPTOR for 6 & 21
C legg's new Interceptor Receiver fo r 6
& 2 meters introduces revolu tionary new
concepts in V HF receiving techn iques,
Now you ca n realize the benefi ts of en­
gineering features th at arc years ahead
of their time!

J ust imagine, for exam ple, a receiver
so free of cross modulation , im ages and
no ise , a nd so sensitive that it's possible
to work duplex ( o n an tennas separated
by no less than 60' ) with sta tions trans­
mitting wi thin 2 5 kc of your own fre­
quency. Imagi ne, too . tun ing in SSB
with the ease of am plitude modulation
, , , se lecting any C W signa l from the
"pi le-up" a t will.

Take a look at all of the advantages
you get with this great new receiver :

* Virtually no cross modulation.

* Maximum rejection of spurious signals
and responses .

* Nuvistor RF stages that give minimum
noise figures on both 6 & 2 meters.

* Stability equat to exacting requirements
of SSB and CWo

* Hermetically sealed 10.7 Me crystal
lattice filter that provides optimum
selectivity for both AM and SSB. Selec­
tivity 3.1 kc at 6 db points; 8 kc at
75 db points.

* Sensitivity of better than .1 microvolt.
* Frequency tuning accuracy of less than

3 kc in calibrated 1 Me ranges.

A nd that isn't a ll! H ere a re so me
o ther g reat fnterceptor fea tures - o nes
that will help make your sta tion second
to none :

* Input provision for 220 Me, 432 and
other UHF converters.

* A slide rule dial with full electrical
band-spread and flywheel loaded, no
backlash tuning makes it easy to sepa­
rate the weak ones .

* Maximum hash suppression with spe­
cially designed noise limiter.

* Output terminal for Pan-adapter and
monitoring scope.

* Tuning meter cal ibrated in both S units
and db above reference.

* Cabinet and panel matching the Zeus
transmitter.

No doubt about it - if you are a
serio us o pera tor o n 6 & 2, don't wa it !­
see the Interceptor a t you r C legg deale r's
today. Or write for complete informatio n !

Amateur Net Price: $473 .

C'kf? LABORATORIES

O A k _oo d 7 ·660 0 ·

504 ROUTE 53, MT, TABOR, NEW JERSEY

I
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Rush m e free. complete Info rma ­
tion on th e National NC-270.

Name .

Address .

City State .
If yo u wo uld like a copy of Na­
tional 's 270 instruction manual
enclose 25t . 13..(l3
$279.95 - Slightly hie,her west of Rockies and
outside USA.
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