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MqBILETTE 61, International's netu improred all transistor, crystal con

trolled converter provides a "quick and easy" way to convert your car

radio for short wave reception. MOBILETTE 61, units cover a specific

band of frequencies providing a broad tuning range. Mobiletre units are

miniature size and quickly interchangeable.

Check these all New features .. . New and improved circuit for increased

gain . . . New internal jumper for positive and negative grounds . . .

New RF amplifier, mixer!oscillator ... New separate input for broadcast

and short wave antennas ... Mounting bracket for under dash installation.,.

MOBILETTE 6 1, is available in a wide cho ice of frequencies covering

the Amateur bands 75 through 6 meters, Citizens band, Civil Air Patrol



• • . with improved circuit
for mobile short wave reception

low band frequencies, WWV time and frequency standards. Any frequency

in the range 2 MC to 50 MC availab le on special order.*

D esigned for 12 V DC,
MOBILETTE 61 will op
erate on 6 VDC at reduced
output. Power connector
plugs into cigarette lighter
socket.

See the MOBILETTE 6 1
at Your Dealer Today.

Mobilette 61
Catalog No.

630 - 110
630·111
630 - 112
630 - 113
630 - 114

630 - 115
630 - 116
630 - 117
630 - 118
630· 119

units cover these short wave frequencies.
Frequency

6 meters (Amateur) 50 - 51 MC
10 meters (Amateur) 28.5 - 29.5 MC
11 meters (Cit izens) 26.9 - 27.3 MC
15 meters (Amateu r) 21 - 21.6 MC
20 meters (Amateur) 14 - 14.4 MC
15 MC (WWV)
40 meters (Amateur) 7 - 7.4 MC
75 meters (Amateur) 3.8-4 Me
10 MC (WWV)
CAP (Low Band)
Spec ia l Frequenc ies 2 MC - 50 MC

Complete, ready to plug in and operate . . .. only $22.95

*Special frequencies 2 MC -50 MC only $25 .95

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



DYNAMIC CONDUCTANCE TUBE
& TRANSISTOR TESTER # 666
Kit $69.95 Wired $109.95
TUBE TESTER # 625
Kit $34.95 Wired $49.95

RF SIGNAL GENERATOR # 324
(150kc-435mc)
Ki t $26.95 Wired $39.95
ty·FM SWEEP GENERATOR
& MARKER # 368
Kit $69.95 Wired $119.95

COLOR & MONO DC·5MC LAB &
TV 5" OSCILLOSCOPE # 460
Ki t $79.95 Wired $t29.50

5'" PUSH·PULL OSCILLOSCOPE
:#425 Kit $44.95 Wired $79.95

PEAK·TO·PEAK
V1VM #232 & ·UNI-PROBE®
Kit $29.95 Wired $49.95
· U. S. Pat . No. 2,790,051
VACUUM TUBE VOLTMETER # 221
Kit $25.95 Wired $39.95

\

Wired

$99.95

Kit
$69.95

-
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ElCO, 33·00 N. Blvd., L.I.C.1, N.Y. 73-11 ti
~hood~l~eo~0t6~?Q~~lrty~O~o~:~ Name " ~ I
~~o~e;:~~~~sJ~~~tB~r~ rd; A~dress _ ~ I
~~vli~dLI~~~S:. o~e ~~ i:h~~r~~~ad CIty.........•.........•.......•....... Zone..•.•.......Stat e i I
EICO distributor. Send 36·page stereo- HI-FI Guidebook: 25¢ enclosed for postage & handline: 00; I
--------------------~~

90·WATT CW TRANSMITTER"
# 720 Kit $79.95 Wired $119.95
· U. S. Pat. No. 0·184 ,776
"Top Qua l ity" - ELECTRONIC
KITS GUIDE. Ideal for vete ran or
novice. 90W CW, 65W external
plate modulat ion. 80 through 10
mete rs.

HIGH·LEVEl UNIVERSAL
MODULATOR-DRIVER # 730
Kit $49.95 Wired $79.95
Deli vers 50W undistorted audio .
Modulates transmitters having
RF inputs up t o loOW. Unique
over-modulation indicator. Cover
[·5 $4.50.

# 761: 117 VAC & 6 vee
# 762 : 117 VAC & 12 voe

incl. mtg. bracket (Pat. Pend.)

NEW! GO·WATT CW
TRANSMITTER # 723
Kit $49.95 Wi red $79.95
Idea l for novice or advanced ham
needing low-power, stand-by rig.
60W CW, SOW external plate mod
ulat ion . 80 through 10 meters.

I ~ .. a comp'ete'y~n:e:w~-:-:::::;;-l
that meets

fCC regulations"

GRID DIP METER # 710
Kit $29.95 Wired $49.95
Includes complet e set of coils
f or full band coverage. conttnu

f-_ ous coverage 400 kc to 250 me.
~"'!..._ 500 ue meter .------

from~

CITIZENS BAND
TRANSCEIVER

"'EICO premounts, prewires, pretunes, and seals the ENTIRE
transmitter oscillator circu it to conform with FCC regulations
(Section 19.71 subdivision d). EICO thus gives you the trans
ceiver in kit form that you can build and put on the air without
the supervision of a Commercial Radio-Telephone Licensee!
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Too bad if you missed
hilarious.

Another high spot was t he illustrated talk
on the western end of the Great l\loonbounce
Record by Bill Orr W6SAI. You also m issed
the mighty persuasive sa les pitch I made to
every one who ventured near the 73 booth.

a t $5 a year you get a weekly detailed bulletin
which list s j ust about every DX sta t ion on the
ai l' a nd tells you where and when to look for
'em and where to send the QSL. You can read
about DXpeditions in time to work 'em instead
of find ing out about which ones you missed
two months later.

Likewise the classified ads. As long as H a m
Swap is around doing a better ser vice cheaper
and faster than we could do we are doing them
harm and our readers a dis-service to compete
with them. A t $1 a year you can affor d to ha ve
it come a nd not even r ead it j ust on t he cha nce
that you will eventually want something. Then,
when you do, you can pull out t he paper a nd
find it quickly. It comes out every two weeks
which is a real good deal both for the seller
and buyer. I've sent for things in classified
columns only to find that they were sold over
a month ago, before the ad ever appeared.

Conventions

73 ~Ja~az ine
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The survey results published last
month were so interesting that it seemed
only fair to run the survey again this
month. I must admit that I was some- =

what shaken to fi nd myself trying to
-- compare poor little 73 with t wo 184 page
= contemporar ies, one selling for 50c a nd

one for $l.OO ! But , Never Say Die a nd
let t he chips f all where they may, etc.
H er e a re the results of the fearless sur 
vey of actual pages devoted to technical

- or construction articles in November E

1960.-
~

~

~

~

pLEA SE forgive me for being still somewhat
mesmerized with t he sudden existence of 73

and with the myriad of problems that have
attended the birth. Maybe in a month or so I
will come out of my cocoon and have somet h ing
significant to sa y. Maybe, but probably not .

Either a lot of people skipped over the list
of the "policies" of 73 which were printed in
the first two issues, or else they have to have
things spelled out in words of fewer syllables.
For instance I'm asked frequently when we're
going to h ave a VH F column. P utting on a n
obviously condescending look a nd speaking
with biting sa r casm I refer t hem to P olicy #5
and explai n that in t he second issue we had,
for the VHF men , the "Four Ba nd Crystal
Converter," the <l FM VFO Exciter," an article
on noise clipping, "Hard Facts about Echo,"
" Improving the Performance of the Communi
cator III ," the "VHF Tri-l\Iode Receiver" and
"Finding True North." If we had had a VHF
column we would also have had to have a DX
column, a Sideband column, a YL column, a
Novice column, a Technician column, , transis
tor column , ad nauseum, a nd we wouldn't have
had room for anyt hing else, much less seven
feature articles of in ter es t to VHF'er s.

Further, if we u se
space for operating
news of interest to
only a small group we
are robbing everyone
else. Consider too that
it takes about two
months at least for
such news to get into
a mont hl y magazine
like this and by this
ti m e everyth ing is
just a matter of rec
ord. If we don't run
a VHF column we
then encourage those
fellows who are inter
ested in reading oper
ating news to sub
scribe to the VHF
Amateur for $3 a
year and get the VHF
news in extreme de
tail a nd get it consid-
erably f aster than they ever could through us.
We'll still be specia lizing in the construction
articles and things like that.

This same thing goes for the DX enthusiast.
'Vhy run a DX column in a monthly magazine
when the news you get is much too old to help
a nyone. If you subscr ibe t o the DX Bulletin
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JAN. 2DEADLINE FOR EDISON AWARD NOMINATIONS

Nominating letters for the 1960 Edison
Radio Amateur Award must be postmarked
not later than January 2, 1961.

Please remember that the judges will
consider only candidates whose names are
submitted in writing by you and others.
There is no other source for Edison Award

• •normnatrons.

Therefore, between now and January 2,
canvass in your mind the activities of
amateurs you know, in order to make sure
no deserving OM or YL fails to be repre·
sented. If you uncover such a candida te, by
all means send in his name promptly.

For help with your nominating letter, and
for rules of the Award.see the October issues
of QST and CQ, or wri te to Edison Award
Committee, General Electric Co., Electronic

....... • • r\ _ _ r v ..

HERE ARE TYPICAL ACTIVITIES
THAT CAN QUALIFY FOR THE AWARD:

• Eme rg ency communications work in a disaster,
such as a flood, hurricane, tornado, or ex plosion.

• Helpin g amateurs and othe rs with their specia l
ized problems, through professional know ledge
and ex pe rie nce .

• Commun ity service in organizing mobile and
fixed commun ication s to promote the success of
fund d rives a nd other public e ve nts.

• Helping disab led or physically handicapped
persons.

• Relaying messages fro m re mote points for the
benefit of isolated servicemen and civilians.

• Design ing and con structing radio equipmen t for
use by persons in remo te parts of the world,
who do not have acce ss to regular commercial
communication channels.

• Civil-defense o rgan ization work; weather reo
porting; rad io assistance to state o r local tra ffic
and police a uthoritie s; cooperation in forest-fire
prevention a nd con trol.

• Teaching basic e lectronics to young people.

GEN ERAL. ELECTRIC



Feedback Shopping List

.-

A. The Key-municator, manufactured by
Dow Key, costs $9.95 and is available from
almost any good parts di stributor. This con
sists of a hand key with a transi storized audio
oscillator built right into the base. A head
phone comes with it for copying. The key is
mounted on a board which has the Morse code
on it. This is one of the best deals I've seen
yet to get the j r, op interested in C\V. \Vhen you
can get it away from him you can feed the
tone into your vhf rig for IC\V sending. Any
number of these gadgets can be hooked

®
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If your family is anything like mine they
sta r t hounding you along about this time for
a list of th ings you'd like for Christmas. It is
wise to prepare one, for Christmas can turn
into a day of horror if you find yourself open
ing box after box of sox and neckties.

W ith one eye on the pocketbook (l imit $20)
and the other sca nning magazine ads and cata
log promises, a list of goodies has been pre
pared which should be welcomed by any ham.
I've tried to list th ings wh ich we all would
li ke to have and which don't call for any
knowledge of the part of the buyer as to what
bands you operate or what equipment you may
be using. A couple of these ideas are ostensibly
for the junior op, but I suspect that he may
have trouble getting you away from 'em long
enough to break 'em.

,

Advertisers

Several of the larger advertisers are st ill
obviously mi ssing from our pages. \Vhen you
have occasion to write them on other business
you might mention this oversight to them. Ap
parently some of you have already been pluck
ing their coatsleeves for one of the largest
mentioned that they had received a couple such
letters. Unfortunately they pointed out that
the company had no intention of advertising
in 73 in the foreseeable future. \Ve need all
the advertisers we can get ... but this is up
to you. I would like to print a lot more pages
of articles each month, but I can't run more
than two pages of articles for every page of
advertising without economic disaster over
taking me. If you'd just written to a few more
of the November advertisers we'd have been
able to run 80 pages in this issue!

There has been a little note in each issue of
73 a sking you to drop me a card listing the
articles that you found most interesting, The
votes are st ill coming in for issue #1, but we
have to ca ll a halt somewhere. The results of
this first poll are very interesting. Jim Kyle
K5JKX j6 gets a check for 50% extra with
the most votes for hi s Audio Booster article.
Almost tied with this one was the Bantam
Conve r ters article. Close behind and tied for
third place were our technical article on Modu
lation and the Capacity Meter.

Every article in the issue received at least
one vote for first place and none lagged seri 
ously in the voting.

we're getting even more votes on t he second
issue, but I suspect I'll have to run a short
list somewhere for you to cut out and mail
in before we get really solid results. A postage
paid card would be n ice, but not at these sub
scr iption rates.

Please take the time to congratulate an
author that has pleased you by dropping me a
card with a vote for his article. I would prefer
that you list the five most interesting articles
in the order of your interest, but I'm not
picky.

United States Section listing. all K & W calls (over 225,000).
10,840 newly licensed radio a mateurs adde d since the previo us issue.

Single copy $5.00 postpaid (a dd 25¢ per copy outside U.S.A.)

Foreign Section listing radio amateurs throughout the world (out
side t he 50 United States l-Fall.Winte r 1960 issue.

Single copy $3 .00 postpaid (add 25¢ per copy outside U.S.A.)
On sale at your favorite radio parts distributor, or direct from the

publisher.

RADIO AMATEUR CALLBOOK, Inc.
4844 Fullerton Avenue, Chicago 39, Illinois, Dept. ST·2

WINTER ISSUE
JUST OUT ORDER YOUR CALLBOOKS NOW!

J. • 71 ... .. A r.:. A "71h.l e.



Communication and TV Antennas

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY, U.S.A.

SINCE
1921

E!
with

- ''iIze- -Luw'~
with a "MATERIAL" difference!

Send for (or, at your distributor), PL 77 Techni
ca l Specifications and Perfo rmance Bu lletin de
scribing 106 Antennas f rom JA t hrough 80 meters
including " BALUN"- FED ROTATABLE DIPOLES,
MON O, DUO, TRI , 4·BAND AND "SPIRALRAY"
ANTENNAS, ROTATOR/INDICATOR SYSTEMS,
TOWERS, BROAD·BAND " BALUNS," ACCES·
SORI ES AND " NICE·TO· HAVE·AROUND· YOUR·

SHACK" INFO.

f

lI,;;;I;:"...LoE.~ \;. '~l'.,

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

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

together for code classes or sending from one
house to another.

B. Another doohinky that the kids will get
a big kick out of is this ten circuit transistor
kit. This can be assembled in a few minutes
and then, by means of changing the plug-in
wires in the printed circuit board, you can
make the circuit into a two stage AM radio, a
light operated relay, a wireless broadcaster, a
code practice oscillator, an electronic switch,
a two stage audio amplifier, a body-capacity
burglar alarm, a voice operated relay, or an
electronic flasher. A card fits into the center
of the board showing where to make the con
nections for each circuit. Costs $15.75 from
Allied Radio. Better order quickly and give
the U.S. Mails time to deliver before Cringle is
due.

C. This 15" wall clock by Scientific Indus
tries costs $19.80 (just under our $20 wire)
and has a 24 hour illuminated dial. This is
fabulous for any shack. I seriously doubt if
there is a ham alive who wouldn't be delighted
to have one of these given to him. This is the
kind of gadget that you seldom buy for your
self, but really appreciate getting from some
one else.

D. Nut Drivers by Xcelite. The set of seven
fit all common radio nuts from tA". to lA!" and
have long hollow handles so the nuts can be
screwed on even when there are bolts sticking
out. No ham shack is complete without a set
of these. They're available at most parts dis
tributors for $7.47.

E. "ON THE AIR" sign which lights up
when the rig is turned on. This unit is just
like the ones used by commercial radio sta
tions, only it costs but a fraction of the price:
$6.95 from Stellar Electronics. Besides being
flashy (pun intended), this sign also puts visit-

ing loudmouths on notice to button up. Comes
in grey or black case.

F . The Radio Handbook, latest edition, by
Editors and Engineers. This is the best ham
handbook ever printed and no hamshack should
be without it. Cost is only $7.50 from Radio
Bookshop or your local parts distributor. This
edition was written by Bill Orr W6SAI, so you
know it's got to be good. There are dozens of
interesting construction projects in it plus
just about everything else you could ask for in
a ham handbook.

G. Felt call letters that can be ironed on
your jacket. Great for field day, picnics, ham
fests, club meetings, or just plain bragging.
\Vashable, I understand. They cost 20c per
letter or number from K9TVA Enterprises in
the 3" size and IOc each for the 1" size.

H. 100 kc Crystal Callibrator kit by Heath.
This $14.95 kit comes complete with battery
and transistor. It provides marker frequencies
every 100 kc from 100 kc to 54 me. Every ham
shack must have some sort of frequency
st anda rd and this one certainly is the least
expensive you're going to find for a while. This
is model HD-20 and is available from Heath
or from any Heath distributor.
I. Not available.

Manufacturers Please Note

When an amateur gets the bug to buy some
thing the next step nannally is for him to
drag out the back issues of his ham magazines
and look through them to try to find some in
format ion. Wouldn't it be clever if all manu
facturers ran at least one ad on each of their
current products during each three or four

(Continued on page 53J
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A

Transistorized

Crystal

Controlled

Converter

• • • fo r the 220 me (1 -% meter) A mateur Band

J . Specie lnv W3HIX
Phi lco Corporatio n/Lansd ale Division

This report desc ribes a 11/-4 meter converter for the 220 ·225 me amateur band . It employs
five Philco MADT VHF transistors and o pe rates at a supply voltage of 12 volts. A communica 
tions receiver ca pa ble of tuning t he 10 to 15 me frequen cy ra nge can be used as the"
system.

T H E unit employs five t r ans istors, all oper
ating in common emitte r con figur at ion.

Transi stor TRI, oper a ting as a neutralized r f
amplifier, is coupled to the mixer through a
double tuned circuit. This method of interstage
coupling is preferred because of its ability to
rej ect signa ls outside the rf bandpass and to
minim ize feed through at the if frequency. The
antenna is coupled to the amplifier through a
tap on t he input coil Lt. Shunt capacitor Cl
tunes the input circuit t o the proper frequency.
A ser ies matching ca pacitor C2 applies the in
coming signa l to the low impedance base which
typically is about 60 ohms. Neutralization is
provided for by a ca pacitor network consi sting
of C3 and CG. Neutralization provides an in 
crease in r f power gain of a pproximately 3
db as well as good circuit stabili t y, although
the amplifier would be quite stable if neutrali
zation was not used.

The rf amplifier output circuit is t u ned by in
ductor L2 and capacitors C4 and C5. A manual
rf gain cont rol is incorporated to reduce the
gain on st rong signals. The method used here is
termed "forward gain control" and is noted
for it s excellent over load characteristics. The
term "forward" is der ived f r om the fact that
the collector cu rrent is increased to reduce the
stage g a in rather than decreasing the collector

- -- . .._._...-

cur rent as is done in the r everse method. A
r esi stor R5 is inser ted in ser ies with out put
circuit and the negat ive terminal of the power
su pply. As the cur rent increases by adj ust
ment of g a in cont r ol potentiometer R3 the vol
tage available between the collector and emit
ter of t he rf s tage decreases causing the gain
to drop. This drop in power gain is nearly
linear as the collector to em itter voltage is
varied from eight volts to one half a volt.
The l\IADT is the only VHF transistor suited
f or this type of gain cont rol. Resi stor R4 pro
vides emitter stabilizat ion and resistors RI,
R2 and R3 determine the biasing level. The
value of collector current varies from 2.5 to
6 rna depending on t he setting of R3 . The nor
mal operating value is 2.5 rna fo r maximum
gain . A stand by r eceiver switch is incorpo
rated in the emit ter lead.

Mixer

The out put of t he rf amp is coupled to the
mixer transi stor TR2 (P hilco T1833) by loose
ly coupling mi xer coil L3 to amplifier coil L2
(see coil data for det ails ). Capacitor C7 tunes
coil L3 and t he value of capacitor C8 is se
lected to ma tch the input r esistance of the
mixer. The local oscillator power is injected



into the emitte r terminals by returning the
bypass capacitor C13 to ground through a
tap on coil L8. An if frequency of 10-15 mc
was selected . Coil L4 and capacitor C9 tune
the collector outpu t t o this frequency range
aud the out put is coupled to the load through
coil L5 which is wound over the cold end of
coi l L4. The 3 db if r esponse of the converter
is about 3 me. Since most of the activity is
centered around 221 me, the if response was
peaked to 11 me. The rf r esponse a t the mixer

base is quite flat from 219.5 to 225.5 mc.
Emitter resistor R8 provides de stabiliza t ion

and resistors R6 and R7 determine the oper
ating point.

Harmonic Generator

This sect ion provides at least 180 millivolts
rms of injection voltage to the emitter termi
nal of the mixer TR2 (Philco T1833) . The
local oscilla tor frequency is on the low side

PA RTS L IST COIL D A T A

C l =0.05 to 5.0 mmCd P is
ton Capacitor

C2 = 1.5-7.0 m m Cd Ceramic
Trimmer. ( A fix ed eap ne
itor oC a bout 2.5 m m fd
can be su bat tt u t ed. ]

C3=2 .2 mmCd Cera mic
C4=4.7 mm Cd Cer am ic
C5=O.5-8.0 mmCd Pis t on

Capacitor
C6=50 mmfd
C7=0.5-8.0 mmfd Piston

Capac itor
C8= IOO mmCd
C9=3 mmfd
C=10- l.O-18 mmfd Pis ton

Capacitor
C l1 =1.0-1 8 m m fd Piston

Capa citor
C 12=O. 5-5.0 mmfd P iston

Ca pacitor
C 13=0.01 m fd Ceramic 75 V
C 14=0.0015 mfd Ceramic

stan d off type.
C 15=O.Ol mCd Ce ramic

75V

C16=470 mmCd Ceram ic
C17=68 m m fd Ceramic
C1 8=68 mmfd Ceram ic
C 19=O. 00 15 mfd Ceramic

s tan d off t ype.
C20=2.0 mmCd M ica
C21 =5 .0 mm fd Ceramic
Rl = 8200 ohm s l/2w
R2= 2700 oh m s 1/2w
H:i= lO,OOO oh m s P otent.lo-

m et e r
R 4= 470 ohm s l/2 w
R 5= 820 oh m s 1/2w
R 6=1 5 K 1/ 2w
R 7=4.7 K 1/ 2w
R 8= 1.5 K 1/2 w
R 9= 8.2 K 1/2w
R I0=3.3 K 1/ 2w
Rl1=l.S K l/2 w
R1 2= 39 K l/2w
R I 3=4 .7 K 1/2w
R 14= 470 oh m s 1/ 2w
R 15= 39 K 1/2w
RI6= 4 .7 K 1/2w
R17=47 0 oh ms 1/ 2w

Ll--6 t urns #20 tinned cop per w ir e h " Ld . 'th" winding
anten na tap 1 turn f rom grou nd e nd.

L2- 3 Jh t u r ns # 26 tinned copper j," l.d, ~ .. winding
len g t h.

L3--4 Jh turn s # 24 tin ned copper '1&" l.d. %" winding
length .
L 2 and L 3 Co rm a double tuned c ircuit. Ai r wou nd in
the s a m e d irection ; spaci ng between coils a s noted
a bove.

IA-72T # 34 N yclad copper wir e close wou n d . W .L.
a bout %" o n :~ .. ceram ic form (Ca m b ion type PLS-5
2C4L) powdered ir on slu g.

1.5- 15 t urns #".34 N yclad cop per wire close wound over
grou nd e nd o C 1.4 .

1.6--9 turns o f #3003 Minducto r ( B & W ) or air d u x
#416T.

1.7- 3 turns o C # 3003 Miniductor ( n & W) or a i r dux:
# 41 6T.

1.8- 5 t u rns #18 t in ned copper wi re %" l.d. W .L. ='th"
t apped abou t % t u r n from e nd.
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and the output frequency is 210 me. This high
frequency output is obtained through the use
of two stages of frequency doubling and a one
stage overtone oscillator operating on a fre
quency of 52.5 me,

Transistor TR3 (Philco T1859 or T1695)
is used in the crystal controlled oscillator cir
cuit. Coil L6 and capacitor C10 are tuned to
52.5 me, the overtone frequency of the crystal.
The oscillator output drives TR4 (Philco
T1859 or T1695) through coupling capacitor
C20. The output is tuned to a frequency of
105 me by coil L7 and capacitor Cll. The
105 mc output from frequency doubler TR4
is used to drive another frequency doubler
TR5 (Philco T1859 or T1695) through coup
ling capacitor C21. The output frequency of
TR5 is tuned to 210 mc by coil L8 and capaci
tor C12.

Emitter resistors Rll, R14 and R17 provide
the necessary de stabilization and biasing re
sistors R9, RIO, R12, R13, R15 and R16 deter
mine the biasing current of their respective
stages.

The actual collector current flowing in tran
sistors TR4 and TR5 is influenced to some
extent by the level of rf exitation from the
oscillator TR3 since a combination of fixed and
self biasing is employed in these stages.

10 • 73 MAGAZINE

Operation

The individual collector and total currents
are tabulated below:

Tol.IIC
with divider

TR I TR2 TRJ TR4 TRS current
2.5 me 1.8 me 2.0 me 2.0 me 2.0 me 14 me

The sweep generator method of alignment is
suggested in tuning up the converter. However,
the unit can be tuned up fairly well by peak
ing it up on a carrier from the transmitter
or an rf signal generator.

If a variable capacitor is used for C2, al
ternately adjusting C1 and C2 for maximum
output should peak the input properly. The
point of best noise figure should coincide very
nearly to the point of maximum power gain.
The noise figure should be in the vicinity of
5.5 to 6.5 db.

The overall power gain is about 22.0 db. An
additional 1.5 to 2.0 db can be realized by in
serting a series tuned 11-12 me trap between
the mixer base and ground because the input
circuit does not completely short the 12 me in
put admittance of the mixer. It was felt that
the additional tuning procedure involved did
not warrant the addition of the trap. 73
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1N34A

Mount capacitor end d iode on back of meter
...,it h shortest possible leads. Attach nlckue 10 00

di rectlv to ne oative meter terminal ; it's stiff
e nough to do without other mechanical support.

Oscillator Checking- P lace the pickup loop
near the oscillator coil. If t he oscillator's work
ing, the Sniffer wiII indicate rf. Touching
either t he grid or plate lead (use an insulated
tool for this test, not y our fi nger s ) should re
duce the Sniffer's indication.

Receiver Troubleshooting-Check the oscil
lator as described above. If it's okay , next
check the mixer plate coil by placing the Snif
fer pickup loop nea r it. If you get an indica 
tion here, move to the first if st age and place
the pickup loop near the plate pin of the tube
socket . Proceed through the receiver until you
lose the indica tion. T he trouble is somewhere
between the la st indi ca t ion and t he point at
which it disappeared .

F ield Strengt h Meter- Couple a short an
tenna to the pickup loop by two turns of wire
around the loop. Field st rength will be in
dica ted in a comparative manner by the meter.
It cannot be calibrated, but proves useful in
tuninc m obile or beam antennas. etc.

S\VR Measurem ent- ( P a r a llel lines only) .
Move t he Sniffer long the line. Mark maximum
reading and minimum reading over a half
wavelength. Divide minimum into maximum.
The quotient is, roughly, yonr VSWR. This
method is by no means exact, but will indi
cate whether the line is under or over a 2 :1
SWR. r c- l

UHF F requency Measurement - Set up
Lecher wires. Coupl e the rf Sniffer lightly to
the tank circuit instead of using a flashlight
bulb . Use Lecher wires in nor mal fa shion, r ead.
ing' Sniffer indications for maximum and mini
mum. This is much more exact than the nor
mal methods.

Improvised Gr id·Dippe r-1f you have a sie
nal generator available, it can be used with
the rf Sniffer to serve as a "grid-dip" meter
to locate resonance for any tank circuit.
Couple both the generator and the Sniffer
lightly to the u nk nown tank . Var y generator
frequency. A sharp r ise in Sniffer ind ication
indicates the resonance point. IIll],\

}l Amp
METER

. ,. ,

1+
1

·50

-UP LOOP
WIRE
NG

SPACI NG

PICK

"1"2-LO
1/ 2"

The

iffer

VERY now and then there's a need to know
E if any rf is present in a circuit. Frequency
isn't so important-the question is simply. "Is
there r f h er e ?"

Your grid-dipper can frequently answer this,
if used in the wavemeter mode, but occasion
ally it's not sens it ive enough-particularly if
you"re working with a receiver osc illator where
power is measur ed in microwatts.

Her e's an rf Sniffer which will indicat e the
slight est trace of rf in a circuit. In addition to
checking r eceiver oscilla tors, it's a perfect
gadget to ensure perfect neutralization of a
transmitter final.

Desi gned by W5JCB along classic lines, the
Sniffer is built around a microammeter. While
most 0-50 rna meters still bear price tags in
the $15 region , an import stocked by Arrow
Sales Inc., North H ollywood, Calif., and lis ted
as t he ir catalog number 606PM1, sells for
only $5,95. .

U sing th is meter, the total cost of the Smf
fer should be less than $6.75 complete-the
only other parts are a IN34A diode a nd a .001
mfd capacitor.

Connect the component s as sh own in the
schema t ic and photograph. U se long-nosed
pliers as a heat sink between the diode .and
the solder joint when wiring, to prevent diode
damage. Note that the pickup loop of 14 gauge
wire is in sulated with a st r ip of apaghett.i .

That's a ll there is to construction of the
Sniffer. Her e arc some of it s uses : .

Ampl ifier Neut raliza t ion-Couple the Sniffer
to the antenna terminal with a t emporary
two-turn link around the pickup loop. Remove
plate a nd scr een volta~e from the ~nal. amplj
fier. Apply drive. Adjust neutralization for
minimum indication on the Sniffer-but don't
expect t o be able t o get it down to zero.

.J irn Kyle, KSJKXjb
1851 Ste nfc rd Ave. •
Sante Suse ne. CaJif.
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Balanced

Modulator

Dynamic

Demonstrator

E. H. Sommerfi e ld W2UQ B
8 18 Wellece Street
Endicott, New York

T HERE comes a time in every "ham's" life
when he is called upon to impart to others

h is knowledge and experience on a given sub
ject. This occurred to the writer recently when
he was approached by "Doc"l 'V2JVZ, of the
Greene Amateur Radio Society of Greene. New
York, and invited to deliver a lecture on Bal
anced Modulators. Now one just does not get
up before a group and point out a balanced
modulator configuration and ask the listeners
to accept the fact s of carrier cancellation and
sideband gener a tion, neither does one go into a
long ser ies of vacuum tube equations. Its the
correct mathematical procedure, but it's also
a great cure for insomnia ! No! The sensible
approach is to analyze, via vectors, CW, AM,
DSB and SSB, in that order , and demonstrate
these forms of modulation on a dynamic dem
onst r a tor . This is the procedure the writer f ol
lowed. After the talk the audience was invited
to "twiddle knobs." As a result, an enjoyable
and enlightening evening ensued .

The sta te-of- the-a r t of balanced modulators
was examined to determine which circuit con
figuration would lend itself conveniently to the
demonstration of all four of the aforemen
tioned modes of modulation. It might be noted
t hat CW is considered, by definition, a mode of
modulation. The \V2UNJ exciter was selected
a s a model for the following r easons:

1. Each tube, or gener a tor , could be ap
plied to the tank circuit , or rf sum
ming network, independently, without
upsetting the other generators.

2. All terminals, input, output , and mod
ulation were isolated from each other

IDr. Cen terwall- W2J VZ

, ,
T II :

, ,
T

I* Note t hat since t he screens of the carrier
t ubes are operated at ground, very little RF
output is obtained; therefore, under AM con
ditions very low modu!ation is epplied.]

1l0lJlU Slllu.rHI1

- -
I: I

, ," " , , ,
I " '2 '
'. ¥ " • •
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preventing interaction between the
different frequencies used.

3. Because of 1 & 2, a udio frequencies
could be used for both carrier and
modulating sig na ls. This permitted
the use of long lead lengths necessary
to physically mount controls and
swit ches where the panel artwork
directed.

If rf frequenci es were u sed for the carrier,
oscillation would have no doubt resulted. A
single frequency was used for modulation with
specia l emphasis being made that a phase
shif t ing network, commercially available, would
hold the phase difference, for the sta nda r d
audio frequency range of 30-3000 c :~..cles.

The cir cuit is shown in the a ttached photo.
With the exception of the modulating phase
sh ift networks, it is identical to the \V2UNJ
exciter described in many previous ARRL
Ha ndbooks. Although the overall circuit t heory
has been adequately covered in the previously
mentioned handbooks, som e circuit infor ma tion
was gained by noting the r esults obtained when
the different g enerators were connected onto
the tank circuit.

Abnormal operation can be displayed in 88B

by switching 81-84 (one at a time) to 0° and
noting the increase in output ripple that oc
cu rs from the appearance of the unwanted
sideband.

Before each mode was presented, Figure 1
displayed on large charts were referred to. to
explain the theory.

A n effor t was made, at the conclusion, to
point out the advantages of both DSB and
SSB a s a modes of modulation insofar as over
a ll communications efficiency is concerned.
Also, mention was made of the newer and more
efficient balanced modulator configurations.

Although cr ude perhaps in its pedagogical
approach, the effectiveness of this method of
lecturing can be attested to by the number of
additional invitations received to repeat it. [lI OO

Ta ble I descri bes t he conditions of th e vari
ous generators for th e different mod es of
modulation.

Mode V l V~ V a V , V o V " SW, SW:: SW, SW.

CW - - ON - - O' O' O' O'
AM - ON - ON - - O' O' 0 ' O'
OSS - ON ON ON - O' O' 0 ' 0 '
SSS ON ON ON ON ON ON -45' + 45 0 + 45 0 --45·

. .. . . .. ,.. .. .,.",1'" _ .'"
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CIIlCUIT RESONATES
WITH lIO ... , cAe

Fig. I-C apacity measure ment
substitution met hod.

Capacity

Meter

Tom Lomb K8ERV
1066 l archwood Road
Mansfield, Ohio

M EASURING variable or s m a ll unmarked
capacitors is often a major problem. The

Grid Dip Oscillator method is inconvenient and
often more work than it is worth. The meter
described will measure 0-40 mmfd and 0-900
mmfd in two ranges, and will r esolve one mmfd
on the low range.

The operation is shown in Fig. 1. A coil is
tuned to resonate at one me by two capacities,
Cl and ex. An oscillator excites the circuit
at one me. and an rf voltmeter indicates reso
nance. Assume the circuit resonates with a
total capacity of 50 mmfd. If there is no CX
connected, then Cl must be 50 mmfd. to r eso
nate. If an unknown capacity is now connected,
Cl must be r educed exact ly the amount of ex
to bring the circuit back to resonance. If Cl
is calibrated, the value of the unknown is in
dica ted directly on the Cl di al.

T his process is called ca pacity measurement
by subst it ut ion. The u nknown subst it utes for
an equal amount of capacity in the calibrated
variable. This method has severa l important
features. First, and most important, the ac
curacy a nd long time stability depend only on
the calibrated variable condenser. Drifts in the
battery, oscillator, and induct ances will not a f
feet the instrument. Second, the meter is un
affected by the hum pickup that often plagues
homemade bridges. Third, condensers that are
lossy at radio frequencies can be detected.
Fourth, it is easy to measure capacities at the
end of a long, high-capacity cable.

Fig . 2 shows the complete circuit. A si mple
transistor oscillator drives the tu ned cir cuit

by t he

Ca C.
o 50
'0 ..

~ 18
' 0, 0
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Calibra tio n

C. · UNKfiWlI'N UP
C o- KNOb e A P

c- - TOT....L "("SUllIEO
CAPACIT ",

c,

~o 00 Ct

ca libr ation or zero adjustment for the C2 dial.
Now place known capacities across the ex
terminals, and peak the meter with the 02
dial. Mark the known values on the C2 dial.
The maximum capacity that can be measured
is the value of the maximum capacity of 02.

Small capacities a re substi tuted in the oscil
lator circuit which, because of its lower oper
a ting capacity, gives a more spread out sca le.
Set 02 at its zero mar k and swit ch Sl to "Lo
C". P eak the meter with 0 1 a nd mark the 01
dial "0". Place small known capacities on the
CX terminals a nd calibr a te the C1 dial. The
0 2 dia l now becomes the zero adjustment f or
the low capacity sca le. The maximum capacity
r eadable on the C1 dial will be less than 50
mmfd because of stray capacities.

Fig. 3-A lerqe capecity een be measured by
placing a ~nown capacity in series end measur

ing t he combination.

Operation

To opera te the capacity meter, sim ply set
t he sca le in use on zero and peak the meter
wit h the other dial. Add the unknown capacity
a nd re-peak the dial in use a nd read the un
known capacity.

Capacities above the range of 0 2 may be
measured by placing them in ser ies with a
known capacity of about 1000 mmfd and read
ing this combina t ion. The unknown may then
be calcula t ed a s shown in Fig. 3. If desired, a
second scale could be calibrated on 02 for use
with a particular series condenser.

At r esonance the total capacity tuning Ll
and L2 do not change between the zero and
measure adjustments. Therefore the meter
r eadings shou ld be exactly the same. A h igh Q
(low loss) condenser will not affect the meter

reading, but a low Q
unit will decrease the
reading. Generally,
any co n de nse r that
af f ects the meter
reading should not be
used in a high Q or
t uned cricuit.

This meter ha s
been in use for two
years and is second
only to the GDO in
usefulness around the
shack. 73
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~2C2 through a sma ll coupling condenser . A
diode voltmeter indicates circu it resona nce by
~ maximum r eading. The oper a t ing frequency
In my case was 1450 kc, but is not critical so
long as the Lj Cj, and L2C2 circuits resonate
at the same frequencies with 0 1 and 02 a t
J"?aximum capacity. I suggest t ha t L2 be dup
Heated and Ll be adjusted a s described later.
The leads to C3, 81, and t he CX t erminal
should be short a nd spaced away from g round
to r educe st r ay capacity in this pa r t of the cir 
cuit.

ing' is obtained , either
the oscillator is not
opera ting or it is not
t u n i ng t o th e i r e 
qu ency of L2C2. ) The
meter reading should
be sha rp but smooth
as L1 is tuned. If C3
is too large, the meter
will umjp, due to the
two tuned circu its in
teracting. If C3 is too
small , the meter indi
ca t ion will be low. In
my case the maximum
r eading was 20 Ita .

N ow switch SI to "Lo-O" and r educe Cl to
aga in peak the meter. The difference in the
two Cl set t ings is due to stray capacity in the
instrument. The meter is now ready for cali
bration.

Turn 81 to the "Hi_O" position and set 0 1
and 0 2 to maximum. Adjust the slug in Ll
for a maximum meter reading. (If no read-

Adjustment

C. - CI

(1::.,1 (C II
c. =--;::-::-;::-_c.Turn SI to "Hi·C" a nd set C2 to very near

its maximum capacity. Mark the 02 dial "0."
Peak the meter with C1., which becomes the



Station

Control

System
Devld L. Cebeniss, WITUW
113 G eorge St.
Bristol, Conn.

DELAY _
RELAY

.
DELAY

POTENTIOMET£a -

FILTER __
CHOKE

T H IS a rticle is not directed a t the amateur
who has eve rything ! It is, however, di

reeted at those who like to tinker, etc., and
find out just what can be done with all that
ext r a j unk h ang ing around the shack. The off
spr ing of my j unk box is shown in the photo
g raph : a s im ple, cheap a nd easy way to con
vert your "push-to-talk" phone sta tion into
a "press-the-key-to-transmit" CW st a t ion ,
without the necessity of tearing apart all that
gear that is operating so well at the moment."

All types of cont ro l systems have good and
bad featu res. None of the systems described
in the well known amateur publications de
pi cted the t ype of system that I was looking
for, so I decided to build my own , using a com
bination of many ideas that are well known
in amateur circles. Of course, one of the pre
requisites of the unit was that it had to be
buil t enti rely from t he j unk box.

The entire Station Control Unit was built on
the chassis of an old ac-dc set . The panel is
bakelite, and the cabi net is made of wood.

Referring to the circuit diagram it will be
noted that the power supply is a st anda rd lh
wave r ectifier type, providing 115 v dc, iso
lated from the line. I happened to have an old
isolation transformer but two filament trans-

ISOLATION
T RANSFORMER

FILTER
CAPACITORS



formers back t o back. will work just as well.
The keying relay used in this particular unit
is the 28 v dc cathode keying relay stolen from
a n old ARC5 t r ansmitter . T he de lay r elay has
a high impedance windi ng and ha s contacts
for controBing the station equ ipment (any
high impedance relay will operate sat isfac
to rily) . With the components shown in sche
matic diagram the delay can be varied f r om
.oj to 2.5 seconds.

The circuit is simple enough so that a com
plete ex planation is not r equired ( see Qst Ju ne
1959- P agc 27.) Basically, when the key is
closed one set of contacts on t he keying r elay
keys t he transmitter (through the regular
t ransmitter key j ack ) . The other set of keying
r elay conta cts connect 115 v de to the delay
circuit ; t he delay r elay closes immedia tely,
turning on the t r a nsmitter high voltage and
putting the r eceiver in standby posi tion, or
performing other functions, depending upon
where t he delay r elay contacts are connected.
(In most applicat ions, the delay r elay cont acts
should be connected to the push-to-talk ci r
cu it. ) When the key is r eleased, the keyed cir
cu it in the t r ansmitter will open. However ,
the delay r elay will not open immed iately, due
to the charge on t he elect rolytic connected

ac ross t he coil of the delay r elay. Th us a ll cir 
cuits are kept in the transmit position . When
the key is again pr essed to sta r t the next cha r 
acter, the keying r elay again closes, keying
the t r ansmitter ci r cuit a nd r eplenishing the
charge on the electrolytic capacitor a cross the
delay r elay coil. F r om this point on normal
keying takes place. when keying is stop ped
(at the end of a transmission), the d elay r elay
will st ay ener gized until the electrolytic ca
pacitor discharges. The amount of time r e
quired to discharge the capacitor will depend
u pon the setting of the Delay Cont rol poten
t iometer (50K ohms) . When the delay r elay
r eleases a ll s tation circui ts will r eturn to the
" receive" position.

To a llow zerobeating a SPST toggle swit ch
was inser ted in the B plus line to the delay
relay a llowin g the t r ansmitter oscilla tor to be
keyed with the r eceiver on .

Af ter the u nit has been constr ucted and put
into operation, any lar g e arc appearing at t he
keying r elay contacts should be su ppressed by
the addit ion of a .05 mfd capacitor a cross the
contacts keying t he delay cir cuit.

T he uni t described in th is article has been
in oper a tion for over a year now and ha s
provided hour s of enjoyable cw oper ation . 73
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The
Mu Itivi brator
•

In
Amateur
Vox

C ircu itry

Roy E. Pefe nberq
P. O . Box 844
Fort Clayton, Canol Zone

Pulse Circuits are Adapted to Provide Superior Performance in this

Critical SSB Application.

._ ..,

Fig. IA. Schmitt trigger relay circuit provides
greatly improved operation. Note I: Insert reo
sistance in series with RL, if required, to pro
vide a 10,000 ohm plate load. Note 2: Add R3
for negative VOX, positive anti-VOX control.
Adjust value d ownward to point where relay
opens with no control input.

I F ANY single feature of Single Sideband op-
eration has contributed most to the justly

ea r ned popularity of this spect r um saving
mode of transmission, it is the talk-to-talk or
VOX convenience incorporated in most such
transmitters. Also, in the opinion of the writer,
this is the area of greatest technical deficiency
in many home bu ilt and commercial rigs.

Most circui t s for this application consist of
a diode to r ectify t he cont rol voltage and a
simple de amplifier to actuate the transmtt-re-

ceive relay. An RC network is inserted be
tween the detector and the amplifier to hold
the r elay closed between normal pauses in
speech. Anti-VOX may be added by rectifying
the audio output of the station receiver and
applying an equal and opposite voltage to the
input of the dc amplifier, thus preventing actu
ation of the VOX by the receiver speak er .
Although the de amplifier is usually driven
into sa turation by the control signa l, circuit
performance is strictly at the mercy of the
relay until the output stage current exceeds
the normal operating current rating of the
relay winding. Most relays, in the range of
current between the release and operate points,
are more or less erratic and unpredictable in
operation. It is extremely difficult to manufac
ture a relay that will meet specifications as to
shock , vibration and orientation, in both op
erated and nonoperated conditions, and at the
same time exhibit completely reliable and pre
dictable performance from zero to rated maxi
mum winding current. Further, the rise time
of an integrated de voltage, derived from ran
dom speech , may be r elatively slow. This re
sults in considerable dwell time in this unre
liable area of operation.

One apparent solution to this problem is to
drive the relay with a fast acting electronic
switch . This switch must have smoothly and
precisely adjustable sensit ivit y , long term
stabili t y, and the output must be an unequivo
ca l on or off. F ortunately, just such a device
is available and, while not widely used in this
a pplica tion, is admirably suited to the task.
The case in point is the monostable multivi
brator.
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Fig_ I B. Sugg est ed a udio a nd d etector circu it
for t he Schmitt trigger shown in Fig. IA. Note
I: If verleble C a d just a ble d elay is desi red ,
change CI and C2 to .05 mfd <!I nd add C3 ,
C4. C5 , cs and 51. Note 2: If va ria ble R ad
justeble d elay is d esired. change RI and R2
to 10 megohm d ua l potentio meter. The fixed
values shown for C I, e2, RI, E2 provide op
tim um recovery delay.

\Vhile the basic circuit has many variations,
the most su it able of these is the Schmitt trig
ger. The output of this circuit has two st a tes,
either cutoff or sa t ur a tion , wh ile the input
possesses a selective or slicing characteristic.
That is, when a signal or control voltage below
a precisely determined trigger point is ap
plied, there is no change in output. When the
control voltage exceeds this point, the output
stage triggers from cutoff to sa tu r a tion . The
circuit switches back to its quiescent condition
when the control voltage fall s sli ghtly below
the oper a te point. There is no appreciable in
between condition a s the switching time is
measured in microseconds. All of this is obtain
able at no additional cost, since the component
requirements of the Schmitt trigger are less
than those of many de amplifier circui ts. F ur 
ther , a very sensitive or high quality relay is
not necessa ry. Almost any relay will do, so
long as it has the required number of contacts
and its operating current approximates the
sa tu r a t ion current of the output s tage.

Practical testing now appeared in order, so
a speech amplifier and VOX a ssembly, using
the circuit shown in Fig. lA, was constructed
for use in a surplus conversion project. \Vith
the configuration selected , the output stage is
normally saturated and a positive control vol
tage is r equ ired to switch the Schmitt trigger
circuit. The device f unctioned perfectly, switch
ing reliably on 3 volts de and switching back
when the V OX voltage fell slightly below that
point. A positive voltage applied to the grid of
VIA causes a drop in the plate potential of
that stage. This plate is coupled to the grid
of VIB, which is normally clamped at cathode

potential. The plate cur rent of VIB decreases,
thus the cathode potential drops and the grid
potential of VIA increases. The action is re
generative and VIB rapidly cuts off. Lowering
the applied bias sig na l to a point slightly below
t he t r igger voltage causes a reversal of this
action . With the control voltages available, it
was mor e convenient to return the input grid
to a slig htly negative point and t o use a posi
tive voltage to switch the stage. If t he reversed
relay operation is considered objectionable,
simply add the bias resistor shown in dotted
lines and a negative sig na l will sa tu r a te the
out put section of VI, although a slightly great
er control voltage will be r equired . The im
provement of this circuit over the conventional
de amplifier type of voice control is remark
able. No attempt was made to further optimize
the circu it s ince operation, with values shown,
was satisfactory in every respect.

Input and detector circuits suit able for use
with th is Schmitt trigger r elay a re shown in
Fig. IB and are typical of those normally used
in th is application. The VOX gain control is
advanced until the unit is tripped by normal
speech. Since the relay circuit oper a tes on a
" slicing" principle, considerable delay or re
cove r y time adjustment may be obta ined by
varying the VOX gain between the points
where normal speech trips the relay and am
bient room noise causes operation. The theory
of t his is simply that t he more the rectified
control voltage exceeds that requ ired to operate
the r elay, t he longer it takes tha t voltage. to
decay to the point where the reverse oper-ation
occurs. After adjustment of the VOX gain, t he
Anti-VOX gain sh ould be advanced to the point
where normal speaker level will not trip the
relay.

If the range of delay adjustment is not con
sider ed adequate, the values of Rl and R2 or
Cl and C2 may be simultaneously changed to

Fig. 2. Trenslstcrlred mult ivibrator relay circuit
provides reli ab le switching with very low level
audio inp ut.
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Transistorization

sistorized 8SB exciter with all of t he oper a
tional features and performance cha r acter is
tics of the better availa ble commercial equip
ment . T he following material was ga thered f or
the preliminary design of the VOX circuit of
this f uture project.

The use of a transi storized monostable mul
tivibrator for r elay control is not new. Such a
circuit was fea tured in an article, " Multtvibra
to r Operates Relay" , by G. B. Miller , and pub
lished in the December 5, 1958 issue of
" Electronics". While the circuit , r eproduced
in Fig. 2, wa s designed to fu nction with an ac
switching signal, the basic slicing act ion with
the attendant advantages is present. While it
might appear that an ac ope r ated r elay would
be ideal for VOX switching, this is not neces
sari ly t rue. While it funct ions perfectly in the
VOX action, t he integ ra ting character istic of
the circuit makes t he application of the Anti
VOX signal a difficult task. This emitter
coupled circuit is of inter est in such applica
tions and its performance is r emarkable. If
the Anti-VOX fe at ure is not r equired, this cir
cuit is a good, clean solution to the problem.
Switch ing is obt a ined with an input signa l of
about 10 mill ivolts from a 10 ohm source and
the circu it switches back when the signa l drops
slightly below this level. One addit ional advan
tage accrues in the use of multivibrators in

•
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C ompact, t ransistorized multivi brator controlled
re lay assembly. The complete switching circuit
is shown here.

Having confirmed that use of the multivi
brator in vacuum t ube VOX circuits offered
the appar ent advantages) attention was t urned
to the use of t ransistors in this application.
The writer desires to construct a f ully t r a n-

covery time is required, either the R or C
option of F ig. IB may be installed. Replace
Rl and R2 with a 10 megohm dual potentio
meter or install the capacitor switching net
work shown.

Fig. 3. Vox Anti.vox module of the C ollins Radio 786F·1 Sideband Gene rator. Thh
of the 31 0F·6E Exciter ill ustra tes a commercial ap plicat ion of t ransistor ized voice
switching circuit ry.
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NOTES

l. IF \/ARIA8LE C AOJVSTIo8LE DELAY IS DESIRED.
CHANGE CI AND C2 TO tll'lf AND AOO C3. ... e. 6 AND 1.

2 . IF VARIABLE R ADJUSTABLE DEL AY IS DESIRED.
CHANGE RI AND R2 TO 2Sl( POTENTIOMETER (DUAL).

3. FIXED VALUES SHOWN FOR CI. C2. RI. R2 PROVIDE
OPTIMUM RECOVERY DELAY. ( ALL C IN mIdi
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t r a nsistorized switch ing circuits. A transistor
is capable of swi t ch ing power f a r in excess of
it s Class A amplifier rating if the t r a nsition
time between cutoff and saturation is ver y
short. T her ef or e, any circuit that would permit
t he output stage current to dwell at some point
between cu toff and saturat ion would greatly
incr ea se the output stage powe r h andling re
quirement. If the r elay r ecovery time is too
short, t he value of the capacitor shu nting the
relay may be increased in value up to severa l
hund red percent witho ut adverse effects.

Coll ins Radio in one of t heir " fi rsts" has
used transistorized switching ampli fiers in
their m ilitary/ commercial 310F -6E High Ere
queney Com munications E xciter. The circuit,
courtesy of Collins Radio Company, is shown
in F ig. 3. Another fea ture contributing to t he
performance of his uni t is the use of a voltage
doubler config urat ion in the VOX and ANTI
VO X r ectifier cir cu its . T his techn ique is par-

• 'N'l ]111l.2 K.,
2N229

3.3K ;'" eco.o, •,.

"i.rr '..':!{ ~ ce -
2N229

'"TElCT '" " 3 .3K

-
Fig. 4A. DC version of the tran sistorit:ed multi.
vibrator relay switching circuit.

ticularly valuable when using transi stors, since
the r equ ired voltage swing may be diffi cult to
obta in wi t hout using specia l transformers. In
any eve nt, this circu it is seeing increasing use
in receiver A GC a nd t r a nsmitter ALe appli
cat ions.

The device shown in the photograph was con
st r ucted to test the ideas gener ated by t his
approach . The circuit, shown in F ig. 4A, was
adapted f r om a circu it described in the Syl
vania manual, " Performance Tested Transis
to r Circu its". The potentiometer in the input
ci rcuit is a change f r om the or iginal bi as net
work and permits setting the input st age bia s
f or best operat ion. No r ea l a t tempt was made
to m iniatur ize the cir cuit, since the r elay, the
on ly one immediately available, was the limit
ing factor. Actually, t he circuit is very non
cr itica l and a lmost a ny gener al pu rpose N P N
transistor may be used. If the battery a nd
diode polarities a r e rever sed, PNP transistors
will ser ve equa lly well.

Base bias of the input transistor is init ially
set slightly below the point where the relay
oper a tes. In this condit ion, Ql conduct s and
Q2 is cutoff. As the ba se bias of Ql is reduced
by the r ectified control signa l, t he collecto r

Fig. 48. Suggested input and detector circuit
for th e t ra nsistorized relay sho.... n in Fig. 4A.

cur rent is r educed and t he collector voltage
rises. T hi s r ise appears a t the base of Q2 and
when it r each es a cri tica l value, Q2 conducts,
switch ing the multivibra tor. Relay cur rent
under these conditions is either negligibly
sma ll or , for all practical purposes, infi nitely
large. Therefore, positive, f ast r elay action is
obtained with only a few millivolt s variation
in input signa l. Desir ed operating delays in
r elay a ction may be achieved by altering the
time const ant of the RC network in the VOX
and ANTI-VOX control signal rectifier cir
cuits. Sta r ting point values for th is a pplica
tion may be f ound in Fig . 3. Since the detector
circu its of Fig. 3 are designed for use with
PNP switch ing t r ansistors, t he VOX and
ANTI-VOX inputs of F ig. 3 must be reversed
to permi t use with the NPN switching circu it
of Fig . 4A.

The infor ma t ion presented herein wa s de
veloped to meet the pr eviously described spe
cific r equirements a nd it is believed that t he
object ives have been r ealized. T he r esul ts war
rant more gener al applica tion of th is t ype con
t rol cir cuitr y and, while certainly not in
finished const r uction project f orm, this data
should be of consider able value to anyone em
barking on a simila r pr oj ect.

The same consider ations, with respect to re
covery time delay, that were described with
reference to F ig. lA an d IB ap ply to the t r an
sistor ized version. Fig. 4B shows suitable input
and det ect or circuits for use with the relay
unit shown in F ig . 4A. If the r ecovery time
delay of the circuit, using values specified, is
not acceptable, alter Rl and R2 en' Cl a nd C2
for t he desired time constant. If adjustable
r ecovery time is desired, r eplace Rl and R2
with a dual 25,000 ohm potentiometer or install
the capacitor switch ing network shown. 73
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SMALL, lightweight , low in power require
ment .. . the transistor r equires no sa les

talk to most hams. Dozens of amateur design
ers over the country are busily converting
tried-and-true vacuum-tube circuits to use the
super -duper semiconducto r , while others are
developing new circu its.

However, there arc tricks to all trades-and
the fine art, of transistorization is no exception.
The purpose of this article is to outline the
gener a l procedure f or conversion of vacuum
tube circuit s to employ transistors, and to point
out some of the t ricks along the way.

Many designers, faced with the problem of
transistorizing a tube circuit, s imply plug in
semiconducto rs in place of tubes, change some
parts values to take into account the differ
ences of impedance involved, and hope for the
best. They seldom achieve it, although their
circuit will usually work.

As a matter of fact, this approach is just
about the only sta r ting point for conversion
of a vacuum-tube circu it . The major thing to
keep in mind is that it's just that-a sta r t ing
point, not an end product.

To employ this tech nique ( if I may repeat
some hoary truths from the basic transistor
books) all you h ave to do is r emember that
the base of the transi stor corresponds to the

of

.Jim Kyle K5JKX/6
1851 Ste niord Ave.
Sente Susana , Ce li f.

grid of a triode tube; the collector corresponds
to the plate, and the emitter to the cathode.

Like tubes, transi stors must be properly
biased for the desired operating point. To con
tinue using the "tube" a nalogy, the collector
(plate ) to emitter (cathode) circuit must be
r everse-bia sed, while the base (gr id) t o emitter
(cathode) circuit must have forward bias.

In the beginning, an easy way to remember
what is forward bias is this : Consider "P" and
"N" in the transistor type designation a s the
initials of "positive" and "negative" respec
tively. When a positive voltage is connected to
a P element and the voltage is r eturned to the
emitter, the element is forward biased. If a
neg a tive voltage is connected to a P element
and retur ned to the em itter, t he element is re
verse-biased.

If you're using N PN transistors, polarity
of the supply voltages will be the same a s those
used with vacuum tubes : the collector must
be positive and the emitter negative. However,
the base (grid) voltage will be opposite to
that of a tube-it must also be positive.

Naturally, pola r it y of supply and bias vol
tages will be r eversed with P NP transistors
(the most common type) .

Much has been sa id about the "extremely"
low impedance of transi stors as compared to

•



tubes. While semiconductor devices do have
lower impedance than their tube equivalents,
the difference is not so g rea t as many may be
lieve.

The reason behind the publicity about "ex
tremely" low impedance is this: most ear ly
transistor work was done with the grounded
base circuit.

Looked at a s a tube s ubstitu te, t his makes it
a bit more clear. The input impedance of a
gr ounded-grid circuit is on ly about 75 to 100
ohms when a vacuum tube is used.

And in compar ison, the 50-ohm average
value of input impedance f or a grounded-base
transistor a mplifier isn't so ext reme, a f ter all .

Actually, most t ransistor circuits exh ibit
impedances approximately 100 times less than
their tube equivalents. If you used a 270,000
ohm plate load r esistor in the tube cir cuit, t ry
a 2,700-ohm unit in the t r ansistor ver sion. This
r ule is barnyard-broad, but will at least g ive
you a star t ing point f or exper imenta t ion.

One of the major differences between tran
sistors and vacuum tubes is the fact that tran
sistors are operated by cur rent, not by voltage.
Tubes, on t he other hand, are primarily vol
tage amplifiers a nd a ny cur rent gain is sec
onda r y.

This leads to the concept of "duality," which
you'll find many words about in any semi-ad
vanced transistor text. They won't be repeated
here, excep t to sa y t hat the "dual" of any cir 
cuit element is some other circuit element
which responds to cu r rent in the same manner
that the original element r esponded to voltage.
F or instance, the series-resonant cir cuit is the
dual of the parallel-r esona nt circuit, because
cur rent flow is high at r esonance in the ser ies
cir cu it while vol tage is high at r esonance in
the parallel case.

The amateur designer has li ttle need f or the
"duality" concept, however. The time spent
learning more a bou t it will be put to better
use discovering the circuits which are peculiar
to transistors only and which have no vacuum
t ube equivalents.

The most famous of t hese, of course, is the
amplifier hookup which bears the lengthy t itle
of the " complementary symmet r y" amplifier.
It provides push-pull amplification without any
phase inverter, and has no equivalent in tube
circuitry, since nobody yet has built a tube
which ope rates with the plate negative and the
cathode positive.

Basically, the amplifier consists of identical
class B single-ended amplifiers connected with
inputs in parallel and outputs in push-pull.
The only difference between the amplifiers is
that one uses a PNP t ransistor , a nd the other
a n NPN. Such a circuit is shown in Fig. l.

Any signal which tends to increase f orward
bias on the transistor causes an increa se in
collector current. Therefore, the positive peaks
of the input sig nal are ampli fied by the NPN
tra ns istor , and the negative peaks by the PNP.

Any signal which reverse-biases t he base
cuts the collector current off. Therefore, posi
tive peaks cut off the P NP unit and negative
peaks cut off the NPN. Bia s conditions for
the bases a re chosen to minimize crossover dis
tortion , and the resul t is a push-pull amplifier
without phase inverters. The maj or disadvan
tage of the circuit is that it requires separate
power supplies for each half of t he amplifier.

T he amplification property j ust me ntioned
-forward base bias r esulting in g reater col
lector cu rren t while reverse bias cuts the unit
off-lea ds to another import ant cir cuit which
is peculiar to transistors : the switch.

If a transistor is hooked up as shown in F ig.
2, with the base open-circuited and a load in
the collector ci rcuit, t he transistor will a ppear
t o be an open switch so far as the load is ccn
cerned. No cur rent can flow through the col
lector circuit.

However , application of forwa rd bias to the
t r a nsisto r will r educe its collector-emitter r e
sis tance to less than 100 ohms (less than one
ohm, in many cases ) a nd it will then look to
t he load like a closed switch.

Since the collector current in the average ex
perimenter-quality transistor ca n run as high
as 50 rna, and r a ted cu r rent f or more-expert
sive units runs into the amperes, t he transte
tor is a simple substitute for the power relay.
In a dd ition, a current measured in microam
peres is injected into the base to turn the uni t
on, while the load ma y take several amps.

Fig_ I-The complementary-symmetry ampli
fi er shown here produces push-pull action with
out phase in verters. Values of resistors Rare
chosen from published data on the transistors
chosen for the circuit. Input capacitor C must
be chosen for best low-freq uency response. Its
value will be in th e ne ig hbo rhood of 25 mfd.
in most cases. The t ransformer is chosen from
power amplifi er design charts such as those
shown in the GE Transistor Manual. Alb-ohm
spea ker may be substituted for th e transformer
if desired.
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Fig . 2-The tra nsistor switc h circuit controls a
load current which may range up to several
amperes and requires only microwaHs of in
put power. The IOO-ohm series base resistor
is t o limit current to a safe va lue, while t he
IOOO-oh m resistan ce from base t o g round
limits "off" current to a low va lue. Value of
resistor RL is d etermined by th e power rating
of the transistor. For a 2N 107 operating from
a 9·volt battery, Rl should be approximately
6,000 ohms.

feed in a sine wave of the proper frequency,
strong enough to drive the switch completely
into sa tura t ion on each half-cycle, and pick
off your square wave at the collector . In both
of t hese "example" circuits , of course, a r e
sistor is used fo r the switch load, as shown
in Fig. 2.

Another transistor-only circuit can be used
to obtain any gain you might desire in a single
stage-up to a limit of some 250,000 ,000 t imes !
Known variously as the Darlington and the
compound con nection, it combines two or mor e
transistors into a single "compound transi s
tor" which has a gain equal to the product of
all the gains of each transi stor involved.

The connection is shown in Fig. 3. Once the
t ransistors have been connected together, think
of t hem as a single uni t with only three leads
-base, emitter, and collector- and an over
a ll gain equal to the product of the individua l

•gama.
F or an example, con sider four type 2N 508

transi stors (a n audio t ype selling for approxi
mately $2.00 which is unequalled gain-wise by
anything else near that price), each of which
has a current gain (or beta) of 125. When
all four are connected in compound, the total
gain is 125' or approximately 250,OOO,OOO-alI
in a single st age.

The practical limit to ga in obta ined in this
manner is input noise. When leakage current
from the first transi stor in the compound be
comes great enough to mask out the desired
sig na l, you have too much gain. Remove one
transistor and try it for size a second time.

Use of ci rcuits such as these can freqently
simplify a design when it is converted from
tubes to transi stors. A case in point is Jim
Kyle's "Five-Dollar Frequency Meter."

The original tube-style frequency meter cir
cu it used four vacuum tubes-two were in a
squar ing amplifier, one double-diode was in
a counter circuit, and t he fourth was the
power-supply r ectifier.

An ear lier adaptation of that cir cu it to tran
sistor ized form used two transistors and four
diodes to accomplish the same purpose. Two
of t he diodes squar ed the input signal, the
transistors amplified it, and the other two
diodes formed the frequency counter.

However, application of the basic switching
circuit not once but twice brought the total
unit down to two transistors. The input switch
ing transi stor converted the input signal t o
an amplified squa re wave, while the second
transistor's base ser ved a s both count ing diodes
and its collect or provided DC amplification,
enabling use of a less expensive meter for
indicating purposes.

You can do the same with your favorite tube
circuit-if you just r emember that st r a ight
substitut ion isn't the answer. Usua lly, if you
take the time to figure out t he differences, the
fully-transi storized cir cuit proves simpler in
the end. 11][1]
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The switching circuit, though, isn't confined
to the handling of power. Take, for example,
the FM limiter. If a sine wave is applied to
the input of a transistor switch, a clipped
sine-wave out put will be obtained at the col
lector . This ou tput will also be amplified. As
the input frequency changes, so will the out
put frequency-but output amplitude wilI re
main constant at the peak su pply voltage so
long as enough input signal is su pplied. Presto,
you have a f our-component FM limiter!

If you need a sour ce of squar e waves, the
transistor switch will provide them. Simply

Fig. 3-The compound canedion shown here
provides a unit with gai n ra nging up to 250
million t imes. Though four t ransistors are shown,
there is no th eoreti cal limit t o th e number
which may be used. Current gain of the total
unit will be the product of each individual
transistor's current gain. The individual tran
sistors may be identical or of different charac
teristics, so long as all are either PNP or N PN.
The compound unit is used as a sing le tra nsis
tor (see dotted lines ) in any sta nda rd circuit.
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Simplify Your Log-Keeping

A N Y active ham k nows that keep ing his log
accurate is simple-but checking back to

verify a contact six months later can prove
to be a nightmare. Here 's a log-keeping trick
(checked out and approved by the F CC) which
can si mplify QSL problems a nd bring or der
out of chaos.

Sim ply keep the log on 3x5 filin g ca r ds, one
car d per contact, r ather t han in the conven 
tional log-book. Suitable cards a r e available
commer cially, already printed with blanks for
the pertinent information, or you can make
your own . Be su re to incl ude the calls of both

st at ions, the time and date of t he contact,
the frequency, and your power input, if you
prepare your own. A separate car d can be
u sed f or T E ST and CQ operating time.

Once filled out , the card is filed- not chrono
logically-but in alphabetical-numerical order .
T ha t is, DL4 cards would be fil ed ahead of
DL5, and both would be ahead of Kl's.

With t his filin g system, every cont act can
be quickly verified, g iven t he call of the other
st at ion. All required information is still kept,
and QSL bookkeeping becomes a pleasure
rather than a chore. T ry it and see ! wm

New Product
Mobile Converters

lnterneficne l C rystal Mfg . C o. hes a new line of
mobile converte rs tha t may be just what you're loo king
for. These gadgets are qu ite smel l for simple mount
ing und e r the d eshboerd and c pe rete e ithe r fro m 6
or 12 vdc , negative o r posit ive g round . They ere tran
sistorized , have a peaking con t rol, seperete inp uts
for short-wave and broadcast e ntenne s. and a switch
which permits normal Be o pe ratio n when not in use.
The outpu t re nqe is 600- 1600 kc and models are avail
able for conve rti ng from all ha m ba nds, from 75 th ru
6 mete rs, the 27 mc citizens band, low bond C AP,
end the 10 or 15 mc WWV broadcasts. The se sell
for $22.95 each. Special models will be made for

a ny ba nd in the 2·50 mc range for $25.95. Buy a
beqfull. The 40 mete r mode l p ulls in the C H U time
slqnels as well tIS le tti ng your eavesd rop o n 40 mete r
d oings.

Book Review
Three books were re ceived the other dev for review

in 73. All t hree have to do wi th radio service. which
seems rether off t he track for a ha m ma gazine . Fo r
wha t little help it will be to t hem here they are :

IJ Practical TV Trouble -Shooting , Gemsbeck Li
brery # 102 . This 128 page paperbound book is a
collection of re print s from Rad io Ele ctro nics ma ga
zine end expleins how to fix some of t he " p roblem"
sets e TV se rvice ma n runs up against. $2.35.

2) Practical Auto Radio Service and Insta llation .
Gernsbod Library # 87. This one is 160 pages e nd
costs $2.95. The cha pter on inte rference sup p ression
may be worth the price of th e book if you' re hav ing
trouble with this misery.

3) Radio, Te levision and Electrica l Repairs, Odhems
Press. This British book (third edition I is chad full
of peqes 1480 of them ) te ll s you how to repa ir
rad ios, reco rd players, FM se ts. vac uum clea ne rs.
electric wate r he ate rs, refr igerato rs, washing ma chine s,
cooke rs, hot plates, an d almost a nyt hing else you can
t hink of. The Brit ish ill ustratio ns a re fascinat ing. 2 1s.

_.._..~ ..

wh ich about $3.00 ove r here . . . plus shipping and 011
t hat.

Tape Recorder Book

Ride r (#25 r) has just published a new tape re
cord er book ca lled "Getting The Most Out O f You r
Tape Recorder." This J 76 pa ge soft cove r book op·
preaches th e subject from the user vi ewpoint a nd
will not st rai n t he tech ni ca l understanding of t he
Novice. It is profu se ly ill ustrated, a s is usua l with
the Rider books. To give you on ideo of t he field
cove red , he re are some of the chapters : Wh at Kind
of Tape Machine Do You Ne ed 7, How Many Hea ds
Do Yo u Need?, Types of Record l evel Indicators,
Add ing 0 Tope Recorder to the Audio System, Micro.
phones, Tape Accessories , Varieties of Tope, Pre
qu e ncy Response , Distortion , Signal to Noise Ratio,
Equal ization, Checking Freq uency Response- Eq ualiza
tion - Azi mut h - Head Heig ht - Bios . Distortion - Noise,
Ste reo C onsiderations. Price is $4.25.
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The

Perfect StAff

Squelch
J:f' SPECIALLY in mobile or VHF oper at ion, the
U background noise emitted by a receiver
when no signal is coming in can become tiring
in a hurry. F ortuna tely, it's not difficult to
squelch out this noise with a muting circuit.

Such circuits are popular. This popularity is
attested to by the number of different articles
published on them in the last five years. The
only trouble is this: with so many different
cir cuits in print, how are you going to choose
the one which best suits your need s . . . the
perfect squelch ?

To help you make this decision, we've gath
ered these circuits all in one place. Advantages
and di sadvantages of each are listed t o help
you choose which one will work best f or your
own installation.

Before going into details of the various
squelch circuits, let's take a look at the basic
purpose of such a system and the various ways
in which this purpose may be accomplished.

The pur pose is sirnple--to qui et audio out put
from a receiver when no signal is coming in.
The ways of doing this, however, are legion
... and each has its own set of pros and cons.

You can open the audio path with a car r -ie r
controlled switch (the basic operat ion of most
squelch circuits ) or you can shor t-circuit this
same audio path with a similar switch acting
in reverse. You can use another carrier-op
era ted switch to turn the whole receiver on or
off- but t his requires, in essence, t wo r eceivers,
and so is not very practical in use.

Another approach is to use part of the audio
signal itself to control a switching circuit.
Squelches based on this principle are usable
for sideband or CW as well as AM and FM.
Any muting device which depends on the car
rier for operation won't work so well with car
rierless sideband.

You can see that all these techniques require
some sort of switching circuit. However, this
switch may be either a relay, a biased diode,
a multi-grid vacuum tube, a combination of
triodes, a transistor, or any other electronic
device which allows one signal to control pas
sage of another.

By the mathematical laws of permutation
and combination, and considering only the
items specifically listed above, this works out
to a total of 20 possible different circuits.
When you take into account differences in
equipment . the number of possible practical
circuits runs rapidly into the thousands.

We aren't going to talk about any thousand
circuits here. We aren't even going to talk
about 20 of them, since some of the possible
combinat ions don't work out in practice. We
are going t o talk about all the practical squelch
circuits which have appeared in the literature
since 1945.

These circuits fall into six broad categories.
The best-known of these is possibly the relay
squelch circuit, made famous by the SCR-522
and since adapted to many other receivers.

Other categories include shunt-tube squelch,

R' ~----(--
5MEG

Fig. I-Schematic Diag ram
of Relay-Squelch C ircuit.
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Fig. 2- Schematic Oiaqram
of Shunt-Tube Squelch.

bia sed-detector muting, balanced-modulator
quieting ( the best example of which is the
famed T N S ), noise - operated circuits, and
audio-cutoff (the basis of \Vestern Elect r ic's
family of CODANs) .

S ince the r elay-operated circu it is one of
the best known, let 's look a t it first ( F ig . I).
Component va lues shown on the schematic a r e
a ll non-critical; almost any combination of
junk-box parts should wor k well. T he only r e
quirement is that the relay operate when AVC
voltage increa ses.

In oper ation , when no signal is tuned in the
AVC level is a t a minimum. The squelch t ube
(V I) draws plate cur rent, holding t he r elay
actuated. \Vith arrival of a signal, AVC vol
tage r ises. This voltage cuts VI off, a llowing
the r ela y to drop out. The portion of AVe ap
plied to the grid of VI is selected by RI. the
squelch-level cont r ol, allowing t he oper at or to
select the oper a t ing point of muting.

Contacts of t he squelch relay can be con
nected to short an audio tube's grid to ground,
or to open t he speaker leads, a s desired. Short 
ing the g rid to ground usually results in quiet
er oper a tion , but care must be t aken t o be
sur e you don't remove the tube's pr otective
bias when you shor t it ou t.

Advantages of the relay squelch include ease
of construction, inexpensiveness (when you
have a well-stocked j unkbox ), a nd sur eness of
oper a tion .

Disadvantages include the mechanical "plop"
of the relay every time it operates, and the
loading of t he Ave line by Rl. RI will reduce
the AVC time constant enough to prevent use
of "hanging" AVe action on sideba nd sig nals.
In a ddition, if you must purchase the relay and

can't find a su itable sur plus unit , it will prob
a bly cost close to $10 to build,

One of t he least -known squelch cir cuits is
the shunt -tube a rrangement shown in Fig. 2.
Like most other muting devices, it depends on
AVe voltage for control- but u nlike most
other ci rcuits, it r equires a lmost no alteration
of the r eceiver's existing circuit ry. T he on ly
change necessary is subst it ut ion of a 220K ohm
r esistor in t he fi r s t audio pla te circu itJ if t he
existing resistor ha s a lesser va lue.

In operation , the squelch tube draws plate
cur rent if AVe is not p resent. By proper
choice of t ube-a 6AK5 or 6AQ5 is ideal
this drain may be made so heavy tha t voltage
at the first-audio-tube plate drops nearly to
zero. \Vith almost no plate voltage, gain of
the audio tube drops to nothing and t he r e
ceiver is quiet.

When Ave arrives a t the grid of the con
trol t ube, it s plate current is reduced and vel
tage at the audio-tube plate r ises because of
less drop t hrough the 220K r esis tor. W hen
AVe is high enough-the amount of AVC nec
essa r y is determined by the control-tube screen
voltag e, set by Ri-c-the contr ol tube is cut off
a nd the audio tube r eceives full plate voltage.
S igna ls then pass through the audio st age.

Advantages of this circuit include the limited
a mount of receiver rework necessary and the
low cost of parts.

Disadvantages include the necessi ty of pro
vidi ng fi lament power for anot her tube, and
limited cont rol of t he squelching point (with a
sha r p-cutoff control tube, any AVC g rea ter
than about 5 volts will open the squelch r e
gardless of control setting ) .

Biased-detector muting, one of the simpler

Fig. 3- Basic Blesed-Dle de
Muting C ircuit , Sche matic

Dia g ram.

I MEG
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squelch circuits, has probably been t he subject
of more articles than any other individual
circuit type. The basic circuit is shown in Fig.
3, and a more-sophisticated version which over
comes the greatest disadvantage of the basic
circuit appears in Fig. 4.

The principle of operation of this circuit de
pends on diode switching. Whenever the plate
of a diode is negative in respect to the cathode,
the diode can't conduct. On the other hand, if
the plate is positive the diode conducts and
looks like a short circuit so far as any other
applied signal is concerned.

By applying a positive voltage to the de
tector plate, the det ect or is effectively shorted
and no audio (noise) can be fed to the receiver
output. An incoming signal will also be short
ed, until its amplitude is great enough to over
come the detector bias and drive the plate
negative on peaks.

At that point, normal detector action re
sumes and the signal is heard. Adjustment of
this critical bias point is made simply by vary
ing the voltage applied to the detector plat e
with Rl.

The basic cir cuit has only three added parts
and requires only two connections to the re
ceiver (aside from a grounding point). Cost
is less than a dollar. Other advantages include
an automatic delayed-AVC result (since the
detector must overcome the squelch bias to
develop AVe as well as audio) and a total
lack of complicated adjustments.

However, the biased-d iode basic circuit has
a major disadvantage - distortion. Signals
which are extremely strong compared to the
noise will be relatively unaffected, but consider
the case of a signal barely above the noi se
threshold. Only the peaks of the signal will
open the squelch, and the resulting output sig
nal will bear little resemblance to the original.
In fact, it will be unreadable.

To overcome this disadvantage, the more
sophist icated biased-diode detector shown in
Figure 4 was developed. It is adapted from a
circuit descrihed in 1943 by K. R. SturIey.

In operation, wi th no input signal , tubes V2
and V4 are conducting. The cathodes of V3,

V4, and V5 are all positive, and since V2's
plate is positive and it is conducting, its cath
ode will also be positive t o ground.

\Vith V2's cathode positive, the cathode of
Vi will be positive also, and the detector will
be unable to oper ate for exactly the same
reason as in the basic circuit. AVe voltage will
be zero, as will audio output.

when a signal comes in, it is coupled
through the capacitors to the plate of V3. V3,
acting as a shunt detector rather than the con
ventional ser ies type, rectifies the signal to
produce a negative voltage at the top of the
25K load resistor. This voltage goes through
the 470K isolation res istor to the grid of V4,
increasing the tube's resistance and lowering
the positive voltage on the cathode bus.

At a level determined by the setting of level
control RI, the positive voltage on the cathode
bus is cancelled by the fixed negative bias vol
tage. At any signal level greater than this,
the negative bias over r ides and changes the
polarity of the ca thode bus. At this time, V5
conducts and allows AVC voltage to pass. At
the same time, V2 is cut off. \Vith V2 cut off,
the positive voltage is removed from the cath
ode of VI and the detector resumes normal
operation.

The distortion inherent in the basic circuit
is overcome in this circuit by proper choice of
RC time constants. Before all switching ele
ments operate and allow the signal to pass,
the signal must be far enough above the
squelch level to be out of t he distortion zone.

The r elat ive freedom from distortion is the
only advantage the circuit of F ig. 4 has over
other squelches . Obvious disadvantages are the
circuit complexity and the necessity for com
plete rebuilding of the audio detector-AVe por
tion of the r eceiver.

The balanced-modulator squelch used in the
TNS circuit is shown in Fig. 5 in simplified
f orm. F or a detailed construction-type sche
matic of the TNS, see the references.

In operation, with no incoming signal,
neither VI nor V2 has any grid bias. Cathode
bias provided by identical resistors keeps plate
cur rent within saf e limits. Squelch control RI

Fig. 4-Advanced Biesed-Dlcde Muting C ircuit , Schematic Diagram.
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uses this type of squelch.
The distinguishing feature about the noise

opera ted squelch is the or igin of its control sig
nal. \Vhile other muting circuits depend pri
marily on AVC developed by an incoming car
rier, the noise-oper ated version picks up AF
noise from the detector, amplifies it, rectifies
it .and uses the resulting DC as a control sig
nal.

This works because most receivers exhibit
a degree of "quieting" of background hi ss with
an incoming signal. With some high-quality
VHF receivers, incoming signals produce an
increase in background noise-and with these
sets, a noise-operated squelch won't work.

Workings of the noise-operated muting cir
cuits are explained in block-diagram form in
Figure 6. A practical schemat ic, derived from
the RCA Ca r fo ne series of commercial two
way sets, is shown in Fig. 7.

Looking at the two illustrations together,
CI and the Ifl-mh rf choke together comprise
a lO-kc resonant circuit. This resonant circuit
is the "high-pass filter" of the block diagram,
picking off noise components of the detector
output and f eeding them to the triode sect ion

o
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Fig.5-Balanced.Modulator
(TNS) Squelch, Slmpllfled

Schematic Diagram.

is set so that the voltage at the plate of V2
is slightly more than t he voltage at the plate
of VI.

Since the plates of both Vi and V2 are
direct-coupled to diodes V3 and V4, this setting
of the squelch control makes the cathodes of
both diodes positive with respect to their
plates. With the diodes not in conduction, no
audio signal passes t hrough.

With a signa l coming in, the picture
changes. The input voltage divider (which r e
places the normal detector load resistor) is
designed so that Vi r eceives half the AVe
voltage a s grid bias, while V2 gets only one
tenth.

This drives the plate of VI positive as com
pared to the plate of V2, and biases V3 and V4
into conduction. Audio goes through.

Capacitor C, in conjunction with R2, per
form the noise clipping. See Bill Orr's "Mobile
Handbook" for a complete explanat ion of the
TNS circuit-we're only concerned with its
squelching action here.

Least-publicized of all squelch circuits, in
ham liter atur e at least, are those operated by
noise. .Most commercial two-way mobile gear

fig. 6 - Nclse . Operated
Squelch, Block Diagram .
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of t he 6AN8.
The noise is amplified in this stage, which

includes bypass (C2) and coupling (C3) ca
pacitors t a ilor ed to pass only high-frequency
signa ls and to block voice-frequency output.
T he IN34 r ectifies this amplified noise voltage
to produce a positive voltage a t the top of R 3,
which is cou pled directly to the GAN8 pentode
cont rol grid.

This positive voltage on the grid doesn't
hurt the tube, since a simila r positive voltage
is also a pplied to the ca thode through R4. the
squelch cont r ol (which may be remotely mount
ed since it carries only de), and the voltage
div ider, R5 and R6.

The pentode half of the 6AN8 is the audio
control tube, operating in the same f ashion as
the shunt-tube squelch di scussed earlier in this
article.

In the absence of sig na l, noise is picked off
and amplified. I t reaches the grid of the 6AN8
pentode a s previously expla ined. Cathode vol
tage on the 6ANS will have been adjusted, via
the control, to be alig 'htly less than that on
the g r id. As a result, t he tube conducts
heavily, dropping pla te voltage of the audio
tube to less than a volt and cutting off all
sound from the set .

When a signa l appears, the noise level di
minishes. This causes the voltage a t the ou t 

05

put of the noise rectifier to decrease, leaving
the 6ANS pentode's control grid less positive
than its ca thode. The tube is cut off, plate vol 
tage to the audio stage rises to the design
value, and the set functions normally.

Advantages of this circuit which make it
particularly attractive to the commercial man
ufacturers include its relative indifference to
incoming sig na l st rength. So long as the sig na l
is above the noise level, it will operate the
squelch-something not possible with any
AVC-operated squelch. It also r emoves the
squelch control from both high-voltage and
sig nal-ca r r ying circuits, allowing r emote place
ment with no difficulty.

Disadvantages, naturally, include com
plexity and expense. While the ent ir e circuit
can be put together on a Vector turret socket
and mounted in a sm all Minibox, it 's st ill one
of the most complicated of the six basic squelch
circuits. With so many parts, it's more liable
to failure due to the inherent perversity of in
animate objects. And troubleshooting this
squelch circuit ca n drive the most patient tech
nician mad, since any symptom can be caused
by any component.

This brings us, naturally, to the audio-cut
off muting circuit. Developed for transoceanic
telephone circui ts by the western Electric
Company, it falls between the shunt -t ube cir-

;~
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cuit a nd the noise-operated genre in com
plexity. A diagram appears in Fig. 8.

T his circuit, like most others, is operated
by AVC voltage. However , unlike some others
it does not offer any load to the Ave bus.

In t he absence of A VC, the pentode section
of the 6AN8 conducts heavily. Just how
heavily is determined by the sett ing of squelch
control Rl , which adj usts screen voltage and
also determines the amount of negative voltage
required t o cut the tube off.

P la te current of the pentode section must
pass through R2, which is also in the grid
cathode circuit of the triode section. The r e
sult ing voltage drop across this resistor is
applied to the triode as negative grid bias,
cut ting the t ube off and killing audio output.

When Ave is applied to the pentode, it is
cut off and no plate current flows t hrough R2.
With no voltage drop, t he audio tube fun ct ions
normally.

Advantages of this circuit include a wider
r a nge of control in the squelching level (the
CODAN can be set to oper ate for 87 signa ls
but to reject those which are S6 or below) and
add itional audio gain, compared to other
squelch circuits.

•

Disadvantages are it s complexity as com
pared to shunt-t ube, r elay, or biased-diode
muting circuits; the r ela t ively high voltage ap
plied to the squelch control; and the sensit ivity
to hum directly due to added audio gain. AIl
parts of this circuit must be sh ielded, and es
pecial care must be taken to keep the heater
leads away from the audio signal path.

That completes the six basic squelch circuits
- bu t t here's st ill one more t hing worth men
tioning.

In all except the noise-operated cir cu it , the
AVC line furni shed the cont rol s ig nal which
t r iggered the squelch ing switch. This works
fine on AM or FM, but if your r eceiver is not
equ ipped to use Ave on CW and sideband you
won't be able to enjoy t he advantages of
squelch with these modes of communication.

A simple way to lick th is difficu lty is shown
in Fig. 9. By picking audio voltage off the
detector output at the top of the volume con
t rol, r ectifying it in a voltage doubler, and
using the negative out put as control for the
squelch, dependence on the AVe line is elimi
nated. Any audio developed at the detector
will actuate the squelch , allowing it t o be used
with all communication modes. llJ rn
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I N 1957 two radio amateurs, John Chambers
(W6NLZ) and Ralph Thomas (KH6UK).

astounded the scientific world by doing the im
possible. They communicated with each other
over the 2500 mile path between Southern
California and Hawaii on 144 me, a line-of
sight band! Only a short decade ago, radio
textbooks described this frequency as having
very limited r ange, and actually gave a for
mula for comput ing distance. The answer was
usually 25 miles, or so !

You can be assured J ohn and Ralph did not
accomplish th is tremendous feat using super 
regen r eceiver or even su pe r hets with a simple
6BQ7 cascade rf amplifier. The received sig
nals were a small fraction of a millionth-volt
(microvolt) . At this level the rf amplifier
stage, the antenna, and even the cosmos, gang
up on the signal and try to push its head un
der a sea of noise. This noise is the hiss you
hear on a television receiver between channels,
and is the mating call of elect rons in motion.

You can't do much about cosmic noise, or
the antenna for that matter, but you can con
st r uct an rf amplifier which will contribute as
little noise t o the signa l as possible. This
converter incorporates such an rf amplifier.
Its impressive performance is indicated by the
signa ls received when it was tuned to the
sa tellite frequency of 108 me. Excellent 're
cordings were made of the 10 mill iwatt "Van
guard" transmissions when it was at the zenith
of its or bit , some 23,000 miles away! Although
no spectacular dx has been r eceived on two
meters, due to a poor location, the r eceiver
noise increases considerably when the 10 ele
ment beam is turned toward the sunt- 2.

Theory of Operation

The purpose of this type of converter is to
translate signals from the transmitted fre
quency down to a more convenient range. Most
amateurs possess a communications r eceiver
covering 1.5 to 30.0 me, but few have the time
or inclination to const r uct a receiver for 2
meters. By bu ild ing th is low-noise converter,
they can have a first class receiver with only
a few hours work.
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Fig. 1 is the schematic diagram of the low
noise converter. The antenna, connected to J1,
is , coupled to the rf amplifier grid coil (Ll)
thr oug h a 7-45 mmfd trimmer. This capacitor
ar ings about an impedance match between the
cr ansm lssion line and tuned circuit a nd avoids
axperfment.ing' with var ious t ap points on Ll.

The rf amplifier circuit is an offshoot of
the common 6BQ7 cascode circuit found in
most television tuners. However, this circuit,
which was designed by W2AZL3, has many

in novations which combine to provide an ex
tremely low noise fig ure (a fig ure of merit
which determines how weak a signal can be
detected). A 6BQ7 in a television tuner might
have a noise figure of 7 or 8 db, when set to
channel 13, since the response must be at least
G me wide . If t he same t ube and circu it was
peaked on a small portion of the 2 meter band,
the noise figure might drop to 5.5 db. Replac
ing the 6BQ7 with a lower noise tube (such as
the 6AJ4 or 6AM4) would knock off another

Fig. I-Schematic diagram for th e low noise two-meter converte r.
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db. This circuit , incorporating a Western Elec
tric 'VE417A, is ca pa ble of a noise figure
which is less than 3 db! The value of reduc
ing the noise figure below this point (with
parametric amplifiers, masers, etc.) is subject
to considerable debate since cosmic noise usu
a lly masks weak signals a nywa y.

The rf amplifier , VI, varies from t he usual
cascode configur ation in that the anode circuit
is resonated (L3) and capacitively coupled to
the 2nd rf amplifier. This also permits a lower
power supply voltage to be used. Ordinarily
this circuit would oscillate due to the grid
plate capacity in Vi. However, the addition of
a neutralizing coil (L2) feeds back a small
amount of out -of -phase energy to cancel the
effects of tube capacity. Another "trick" which
really sou ps up the rf amplifier is in the
cathode circuit of VI, the u se of a resonating
capacitor (C4). Tilton has shown! that series
resonating the cathode inductance truly
"grounds" the cathode and minimizes if de
generation. Resistor RI bi ases t he tube a nd
prevents excessive plate current.

A second rf amplifier, which completes the
cascode pair, is a 6AM4. Earlier it was point
ed out that this tube is somewhat "noisier"

•

than the WE417A. However, this stage has
very little effect on the noise figure and there
is no advantage in using another WE417 for
V2. Self bias is provided by R2 and the plate is
resonant at 2 meters (L4 and C8).

The highly amplified signa l is coupled to the
mixer (V3a , a 6BQ7) where it combines with
the oscilla tor energy that is link coupled to
L6. A beat difference between the sig na ls (the
intermediate frequency) appears across R2
and is coupled to the cathode follower V3b.
This s tage has no amplification but simply pro
vides an impedance match between the if coil
(L7) and the r eceiver.

The Oscillator

The oscillator is a modified Butler circuit
with feedback between the two low impedance
cathodes. The crystal is a third overtone type
and oscillates at 45.666 me. Coil L9 is also
r esonant at this frequency and the energy is
coupled to V4a, which triples to 137 me. A
small amount of 45 mc energy appears at the
ca thode of V4a (pin 8 ) and this rf is coupled
back to the oscillator through the crystal to
sustain oscillations. The local oscillator signal

Underside view of the converter showing the location of the compartments and shields. The
layout in the rf amplifier section should be followed closely.
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Fig. 2-CrystaJ and intermediate frequency
chart. Note t ha t the local osc illator injection
freque ncy is always three times t he crystal fre 
quency and is below the signal frequ ency by
the if.

C RYSTAL
FREQUEN C Y

45.667 me
43.333 me
39.333 me
39.000 me
38.833 me

Xl
137.0 me
130.0 me
118.0 me
117.0 me
113.5 me

PLUS IF ~

144. 148 me

7- 11 me
14-1 8 me
26·30 me
27-3 1 me

30.5-34.5 me

(137 mc) is coupled to the mixer from L8 to
L6 through a short length of twisted hookup
wire. The oscillator circuit is characterized by
ext remely sta ble operation. It either oscillates
or it doesn't ! There are no "half-way" oscilla
tions where the crystal jumps frequency or pops
from one mode to another. The frequency drift
is also truly remarkable for such high fre
quency operation . T he drift from a "cold start"
is only a few hundred cycles. This is quite
important when sig na ls arrive intermittently
due to temperature inversions. It is nice to
know exactly where a sta t ion will appear when
the band opens up.

The power supply is the most conventiona l
part of the conver ter . It consi sts of a simple
half-wave r ectifier-fi lter syst em. An 80-40 mfd
electrolyt ic and 5 hy filter choke provide near
pure de to the plates. An rf filter is included
in the filament circuit of the WE417 to pre
vent undesired r egeneration. A bifilar wound
choke is used in the filam ent circuit of V2
since its cathode is at rf potential. F eed
through capacitors (lOOO mmfd) are used to
feed fi lament voltage and B + into the rf sec
tion and oscilla tor compartment. This com
plete shielding prevents r eception of any spuri
ous signals such as might occur if the 45.666
mc energy leaked out of the oscillator com
partment. No if sig nals ca n force their way
through the power supply e ither .

C hoosing an IF

The choice of an if is not a haphazard thing.
If the if is t oo low, images will become a prob
lem. On the other hand, if it is too high, r e
ceiver s tabilit y may be the problem. In general,
7 to 11 me, a nd 14 to 18 mc, are favored. The
14 to 18 mc range may be preferred for sim
ply by in serting a "4" between the numbers,
you can read the signal frequen cy (144- 148
mc) directly from the r eceiver dial.

Fig. 2 shows some of the common if's and
how they are figured. Note tha t the local os
cillator is always lower than the sig na l fre
quency by the amount of the if a nd the crystal
is always one-th ir d of the oscilla tor output.
From this information you can easily deter
mine a crystal frequency for any desired if.
The 26- 30 me range would be used by own
ers of Coll ins r eceivers which cover one and
two mc bands. The 27- 31 and 30.5 - 34.5 range
is useful for communications receivers which
have a special calibrated scale for the two

meter band.
If t he 14- 18 mc range is selected, r ather

than 7- 11 mc, capacitor C15 should be re
moved. If any of the other ranges are used,
de lete C15 and use only 20 t urns on coil L7.
The only other coils affected, in the oscillator
compa rt ment , will cover the full range and
need not be modified.

Shielding

One of the success secr ets of this converter
is the careful use of shielding. When t he cir
cuits are isolated from each other by shields,
each stage ca n have more gain without exces
sive regeneration.

A long shield bracket runs the length of the
chass is to prevent st r ay sig na ls in the power
su pply from coupling ove r t o the rf circuits.
Another sh ie ld is placed between VI and V2.
This shield also prevents coil L3 from " seeing"
the input coil Ll. The hot lea d of L3 and the
wire from C5 and R2 passes through holes in
the shield. At the opposite end, the filament
wire passes through a grommet in the shield.
No f eedthrough capacitor is required since this
wire, and the B+ lead, is "stone cold" .

Another shield passes through the center of
t he 6AM4 socket . The center post of this
socket , along with pins 1, 3, 4, 6, and 9 are
bent over and solder ed to the shie ld. The re
mainder of the signa l ci rcuits are relatively
uncr it ica l and no sh ields are required. Note
tha t all tubes are shielded except V4.

By way of contrast, the oscillator is really
"buttoned up" . Originally the oscillator was
mounted on the chassis and capacitively
coupled to the mixer. When the conve r ter was
tested, a 60 cycle buzz was heard nea r each
end of the range (7- 11 mc). After many la te
hours watching the "modulated milk bottle",
it was determined that these spur ious sig na ls
were the picture carriers of channel 2 and 5.
A little ex plor a tion with a high frequency re
ceiver showed that the ext remely st rong tele
vi si on sig na ls were bullying their way through
the tuned circuits. In the mixer, the spu r ious
sig nals were able to combine with a small
amount of 45 mc (and 90 mc second harmonic)
ener g y to produce a beat in t he if range. Re
wiring the oscillator and bottling it up in a
box turned the trick. Even though the televi
sion sig na l may still force its way to the mixer,
all it runs into is 137 me, Thus any beats ere
ated are well outside the if.
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The cceverter power supply is built into the chassis base.

Layout

Other than the details just given, there are
no particular precautions regarding layout.
You may want to incor por ate some ideas of
your own and therefore no detailed layout
drawing is included. However, a few basic
facts are in order.

The converter is built on a 7" X 11" plate
which is mounted on the 7" X 11" X 2" alumi
num chassis. The chassis serves to enclose the
rf circuits in addition to providing a founda
tion for the power supply. Although it may
be "guilding the lil y", t he chassis and aU
shield plates were silver plated.

Some constructors may wish to include the
power supply on the plate rather than the
chassis. This would make the construction
somewhat easier and should not create any
particular problems other than layout of com
ponents.

In the 1st rf compartment (VI) you will
find C1, C2, C3, C4, C27, and C28, coils L1,
L2, and RFC 4, along with resistor Rl. In be
tween shield plates t he f ollowing components
a re located: L3, RFC 1, C5, C6, C7, and Rl.
Note that C6, C9, and C27 are button stand
off ca pacitors and serve as tie points for the
associated components. Coil L4 is supported by
its leads between C8 and C9. One end of L6
is soldered to the chassis and the other end is
supported by the terminal on CIL The test
point jack serves as a tie point for R3 and R4.
Resistors R6, R7, and capacitor CI 7 are located
between the tube socket and the adjacent
terminal st r ip.

The oscillator circuitry is contained in a
2 %, " X 2*" X 4" chassis box and includes the

following components; C22, C23, C24, LS, L9,
R9, RIO, RH, R12, crystal xi and socket, and
the tube. No terminal strips are required.

When wiring the converter be sure to keep
the leads as shor t as possible, particularly
around the rf amplifier. The same is true for
the coils. Other than the slug-adjusted coils,
they should be self-suppor t ing with short leads.
Two lug terminal st r ips are used in the rf
compartments, and a five lug st r ip between
the 2nd rf and mixer stages provides a tie
point for the filament and B+ circuits in that
area.

Alignment

If you do a good job of wiring the con
verter, and are lucky with the set t ing of the
local oscillator coils, the converter will prob
ably work without any tuning whatsoever.
However, don't expect to obtain a noise figure
less than 3 db without a certain amount of
"fiddling". You should be able to obtain a
noise figure around 5 db with an "ear align.
ment". To tune the converter for minimum
noise you will need a noise generator to adjust
the rf amplifier".

Start the alignment by setting the oscillator
coils to approximately 45 me (L9) and 137 me
(L8). Have all circuits energized to load the
power supply. The oscillator compartment
should hang by its leads and be grounded to
the chassis with a shor t wire. With a grid dip
meter, preset the coils to their correct resonant
frequency. Then turn the dip meter plate
switch off (making an absorption wavemeter
out of it) and adjust L9 for an indication of
rf. Turn the power supply on and off a few



Fig. 3-Schematic diagram for a simple noise
generato r, useful in adjusting the low nolse -ccn
verter, The potentiometer is set so th e noise
approximately doubles when th e switch is turned
on. Then simply turn the generator on and off
and ad just th e converter turned circuits for the
greatest increase in noise when th e generator is
switched on.

Sf'ST e Ff

F
OGG"

o.
•=6 v0C 2~ 1(~~

- U HEoUl
TAFER

tN21

.001 111 " 0

sto,

t:
UHf' STfl£
WALE COAX
PlUG

times to make sure the oscill a to r starts easily.
Next move the dipper to the link (external to
the box) and adj ust both coils (L8 and L9)
for maximum rf consis tent with stable opera
tion.

Now, install the oscillator box on the chassis
plate and tightly couple the link to L6. If you
like, you ca n again set the oscillator coils by
adjust ing them for maximum voltage a t the
test point jack. It is likely that enclosing the
coils (by cover ing the box) may detune them
slightly. Connect the converter to a r eceiver
and 2 meter antenna. Peak coil L7 for maxi
mum "hiss" a t the center of the band. Then
adjust C8 for maximu m at the low end a nd
the same for ell at the high end.

The setting of Cf , C4, and the inductance
of LI, L2, and L3 will affect the noi se figure
and are given in the order of importance. Tune
in a very weak unmodulated signal and adjust
the above five components for the best signal,
consistent with minimum noise. It should be
st ressed that the point of maximum signal
st rength wi ll not be the proper setting for the
best signal-to-noise ratio, or produce the low
est noise figure. By using a "tuning wand"
(brass core at one end, powdered iron at the
other) check the inductance of each coil. If the

brass core improves the noise figure, spread
the turns. If the iron core brings about an im
provement , compress the turns. The tap point
on LI probably will not require adjustment.
However, if the noise figure seems to be best
with maximum CI capacity, move the tap one
half turn toward the "hot" end. Of course the
oppos ite is true for minimum capacity.

To obta in a noise fi gure which is less than
3 db, you will r equire a noise gene rator such
as the one shown in Fig. 3. Although this de
vice cannot measure the noi se figure, it wiU
tell you when you have arrived at minimum.
Its operation is just as simple a s the circuit.
Connect a de voltmeter across the diode load in
the receiver. Then adjust the noise figure
determining components in the rf amplifier
for a maximum increase in noise each time
the generator is switched on. You will find
that each adjustment goes through a minimum
and this, of course, is the correct set ting.

Obtaining the WE417A

The rf amplifier tube, a WE417A, is made
by Western Electric and is not available
through regular distribution channels. If you
know someone who works at a television sta-

l ocat ion of th e compo
nents inside the oscillator

compartment.
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t ion, they are used in the studio-transmitter
microwave links. As a precaution they are
usually retired after a. certain number of hours
of service, but are in excellent condition. The
same is true for the telephone company. Their
microwave equipment uses hundreds of these
tubes and they are often "pulled" if the equip
ment is taken out of service for short periods.
Wholesale tube suppliers, such as Bar r y, T AB,
and JSH Sales, have the WE417A at very
reasonable prices. If you prefer to purchase
one directly from Western Electric they are
available at Graybar Distributors (listed in
the phone book) for approximately $15.00.
Don't shudder, fellows, this j ug makes the dif
ference between the men converters and the
boy converters, so to speak.

Using t he Converter

For best perfor mance the converter should
be used in conjunction with a very stable re
ceiver. The sensitivity is not particularly im
portant for the converter has a considerable
amount of gain even without an if amplifier.
On voice, a bandwidth of 2.5 kilocycles i s
optimum, while something less than 500 cycles
is prefer r ed on CWo An additional considera
tion is the tuning ratio. A station 3.5 ke wide
does not take much room on a dial which covers
10 or more megacycles.

The WE417 is allergic to strong rf fields.
The rf energy which leaks through an open
antenna relay could wipe out t he deli ca te grid
in the twinkling of an eye, if the transmitter
power is high enough. Some form of protection
must be included in the converter connections.
The most satisfactory system is to incorporate
a second antenna relay in series with the con
verter input. When the main relay switches the
antenna from the converter to the transmitter,

a second relay disconnects the converter input
from t he antenna relay a nd grounds it.

Earlier it was stated the converter was used
on the 108 me satellite frequency. An extra
set of coils were wound up which can be inter
changed with the two meter coils in about 5
minutes. Although bandchange sw itches are
impractical at t his frequency the conversion
from one band to the other is qui te simple.
Builders who would like to use the converter
on 108 me, in addition to two meters, should
make the following changes:

LI-4 turns, #16, %" diameter, center
t apped

L2-20 turns, #24 enam. closewound,
1,4" diameter

L3-6 turns, #16, %" diameter
L4-same as L3, but 5 turns
L5-same as for 144 me
L6---same as L3, but 4 turns
L7- same as f or 144 me, but remove C15
L8, L9-same as for 144 me
Xl-45.667 me, if 29.0 me

For simplicity, and ease of changing from
144 to 108 me, the same 45.667 me crystal is
used on both bands. On two meters the local
oscillator is 7 me below t he low end of the
band. When the 108 me coils are substituted,
the oscillator is then 29 me above the satellite
frequency.
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interest ed in no ise with respect to high fre
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PARTS LIST

CI, C4- 7- 45 mmfd. rotory Irimmer (Cent ra la b type 822/
C2, C5, C12, C14. 500 mmfd tubular ceromic (Centra ob

06-501 )
C3, C15 . 56 mmfd tubular ce ramic (Ce ntro la b 06-560)
C6, C9, C27. 500 mmfd button slo nd off (Cenl ra 1a b tY!le ZA)
C7 C13 , C16, CI7, C18, 03, C26, C28· .00 1 mfd d isc

ceramic
C8, Cll. 1- 7 mmfd p iston tr imme r (Ce ntra lab 829-7)
C10- 3.3 mmfd d iS( ceramic
C19 , C21 , C22 , 05- ,001 mfd feedthrough cop ocitor (Cen·

Irolob type FT)
C20- 81).. 40 mfd, 150 volt electrolytic (Sp ra gue TVA 3455)
C24- 20 mmfd di sc cerom ic
fl . 3 ampere fuse (li tt lefuse 3AG)
JI , J2. UHf style ontenna conne ctor (a mphenol 50-239)
11- 5 turns, # 16, 1/4" d iameter, sp a ced two-t imes w ire size,

centertapped.
L2- 15 turns, #24 e na m., '/4" diometer, dosewound
l3- 3'h turns, # 16 e nom., %" diameter, spoced two-times

w ire size
l4- 4 turns # 18, 'h " diameter, sp oced two-times wire s ize
l5- 1 lurn hookup w ire line, at cold e nd of l6 (see photo)
L6· 21h turns, # 18, 'h " d iameter, spoced Iwo times wire

s ize
L7- 35 turns, # 38 ena m., scra mble w ound o n 'A" d iame ter

slug tuned form (see te xl)
LB. 4 turns, # 28 e no m., s:"oced two-time s wire s ize on 1/4"

slug tuned form , One turn link of # 28 w ire
L9. 7 turns, # 28 e no m., dosewound on 1/4" d iometer s lug

tuned form

'0 • ." lo.J Ar-: A"7ILI~

l10- Choke, 5 hy., 50 mo (Sta ncor C1325)
LA1- # 47 pilot lamp ond holder
Rl- 75 ohms, 5%
R2- 82 ohm s, 5 '0/0
R3, Rll- 39K
R4. 270K
R5· L5K
R6. 10K

All resistors 'h wott, unle ss noled
otherwise

R7· lK
R8· 22 ohm s, 2 w alts
R9- 470 ohm s
RIO, R12- 150 ohm s
RfCl , 2- 30 turns, # 30 e no m. d osew ound on 1 me g ., 'h

w a tt re sistor
RfC3- 15 b ifilar turns w ound on two 1 me g ., 1h w olf

resistors
RFC4- 7 turns, # 16 wound o n 1 me g ., 1J2 watt resis tor,

spoced diameter of wire
Sl- SPST toggle sw itch
SRI- 50 rna. selenium rectifie r
n- pow er tronsformer, 125 volts, 50 mo ., and 6.3 volts a t

2 omperes (Sto ncor PA8421)
v t , WE41 7 (West.rn Electric)
V2- 6AM4 (Generol Electric)
V3- 6807
V4. 12AT7
Xl- Third overton. crysto l (International FA_5, see text)
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Surplus Frequency Standard
Roy E. Pefenbe rq
P.O. Box 844
Fort C loyton, Cenel Zone

AN APPEALING little item of surplus, still ir
fair ly common supply, is the VO-4 Os.

cillator. The unit is a compact, battery op
erated, dual frequency, crystal controlled alg
nal generator. The original application of the
instrument was as a signa l sour ce for use in the
al ignment of the 2880 and 4300 kc if circuits
of the SCR-510 and SCR-610 series of field
radio sets.

While crystals for the above frequencies are
supplied, the circuit works nicely with crystals
from 1 to 12 mc. The simplicit y and utility of
the unit as a 1 me st andar d or as a band edge
marker, makes conversi on to ac worthwhile.

Fig. 1 shows the schema tic of the unit as
supplied, with the necessary changes and ac
power su pply. The slightly unorthodox wiring
of the power supply permits best utilization of
component terminals as t ie points. The other
changes li f t t he circuit from chassis ground
and series the filament sections of the 3D6/
1299 tube.

The photographs show the mechanical de
tails of the conversi on. The crystals and the
silicon rectifier were r emoved for clarity in the
photograph. The battery cable is removed and
the ac cor d secur ed with a Heyco st r a in rel ief
bushing. The bracket for the crystal r etaining
spring is drilled to mount the Sarkes-Tarzian
M-500 or M-150 silicon rectifie r. The required
fi lament dropping resi stor, in the authors ver
sion , consi sted of a 1000 ohm, 10 watt adjust
able resistor, mounted in an exist ing hole, in
ser ies with a 750 ohm, 10 watt, fixed r esi stor.
Any combination that r esults in approximately
1100 ohms a t between 15 and 20 watts will be
sa t isfactor y.

All in all, the compact construction and ver
sa t ili t y of this crystal controlled signa l sour ce
make it a desirable project for any ham shack .

73

X2- 2.SB m e. Crystal
AFe-1.2 MH
VT-1 85- 3R6/1 299

NEW PARTS
e'-.ol mfd. Mica
e 6-20 mfd. 150V
eR t -c-Sarkea-Turalan M 4150

Silicon Rectifier
R4-10 n % Watt
R5-1100 n 20 Watt.

See text.
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EXIST ING PARTS
Rt-ISO n Variable

Reaietor
R2-1000 n Jh Watt
R 3-5000 n ¥..! Watt
CI-.002S mid. Mica
C2- .001 mfd. Mica
C3-.0 0 1 mfd. M ica
SI-D.r.D.T. Slide Switch
52-S.P.S.T. Switch,

ganged to HI
XI-4.3 me. Crystal
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A PRE-ENGINEERED HAM EQUIPMENT
CENTER WITH BUILT-IN POWER &

o COMMUNICATION FACILITIES

Bring the ham center up out of the cella ..-.let the whole family share in the

fa scinati ng w o rld opened up by global communica t io ns. The handsome styling of this

f unctio na l unit fits w ell in any d ecor-neotly o rganizes eq uipment and cables.

rA1LLbTt1N] PRODUCTS COMPANY
BROCKTON, MASS.

IELUXE STATION FACILITY ••• complete with formica top,
'ioyl trimmed ends, shelf Dnd a ll e lect r ica l and mechanical
eolure s listed above . Approx. shipping weight 190 (bs.
-.0 .8. BROCKTON. MASS.
'c rt number 5203 -2DSFA AMATEUR NET on ly $139.95.
,TANDARD STATION fACILIT Y OR WORK BENCH •• •
omplete wi lh sto ndo rd s lee l e nds, me scnlte lop, and a ll
Ipplicoble feolu res as described above. Approx . shipping
yeighl 160 fbs. F.e.B. BROCKTON, MASS .
'ort number .5203·2SSFA AMATEUR NET only $99.95.
),de, di re ct fro m focto ry 01 wlit. to cu,tom. , depo rt ment

for odditiono l infolmo ti on.

OUTSTANDING FEATURES-
1. UNIQUE power ch a n nel sa rdy e n closes nil inter

con nec t.l n e wh-ing -, relays . etc. Ellmfnntes "rat's
neat" behind equipment. Room rcr built-in power
s u pp ly , filter network , etc.

2. CON V E N I E N T "bi ll s w it ch" w ith indiclitinJ,t ruse
holder and n eon p ilot Iisrht-e-additfona l indivi d u
a lly con t rolled a nd Iused ci rcu it s w itches m a y be
added.

3. THREE wi re detachable l ine cor d bring s in all
power-insures pro per g rou ndi ng.

4. POWER ch a n nel has eight t Iu-vo tt outlets-4
above t op nnd 4 below top-with J.': rou ndi nJ.': cont uc t,
-e-eljmtnn tea mnkeahif't outlet s t j-ipa or a da pteea.

5 . CO MFOHTABLE operatinlo\' position-le J.': B a re ad
j ust a b le to su it your indi vid ual necds-c-casters
m llY be added f or portabil ity .

6. MASSIVE l~ " thick top 26" x 60" provides a m p le
room for transmitter. rece iver. VFO. am p li fier. etc.
D eluxe top is white fo r mka-stand a rd is m a so n it e.

7. ADJUSTABLE s he lf , s ta nda r d o n del u xe model,
ho ld s test , m onitoring or other equ ipmen t con 
ve nient t o ope r a tor .

8 . END pa nel cove rs r emovable-pro vide nddit.ional
s to r a ge area f o r tools , tubes , e tc .

9. DELUX E m odel equipped with 3 SO-239 RF a n 
t enna lead co n nector s.

10. E A S I L Y a sse mbled wit h %" wrench and scr ew
driver-ali screws removable w it h coin.

11. P LEAS ING a p pea ra nce will a p pea l to X Y L . D e
Iuxe-e-two tone graY-l(leam inK w hite f ormica top
- v in y l trimmed ends , S t andard-gray w it h b row n
masonite top.

12. HEAVY a a ue e bc ndeeteed s teel con s t ruction w ith
baked e n a m e l fin ish . w ill . last II llretlme.

Standard
$99.95
Deluxe

$139.95

.ddit iona l acce norie, will b. ovoiloblll soon- w otc h fOl odvllrti , em llnt. Spen oand price, , ... bj ect to cho ng. without not ice .

-- . ..- ._..... ..
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He rbert S. Brier , W9EGQ
385 J ohnson Street
G ory 3. lndie ne

A

Simple

And

Efficient

Phone

Patch

------,.-..., ,
•

While I take a dim view of the practice of
running phone patches just to be running
phone patches, this patch has been used to
keep a regular phone-patch schedule with Ant
arctica on sideband for a year. Also, it has
been used to run phone patches with many of
the other foreign countries with which such
traffic is permissible both on AM and SB. It
works as well as any other patch I have heard
or used and better than many of them.

Although it does not permit "voice break
in" on sideband, this is usually an advantage,
because it prevents both parties from talking
at the same time, as often happens when in
exper ienced people are patched into each other
via hybrid patches. III Il1

receiver. when S,\Vl is in the "Transmit" po
sition, the signal from the telephone line is
fed into the microphone input jack of the
transmitter. Its level is controlled with R 2.

The patch is built in a 4" X 4" X 2" metal box
(Bud CU - 883). Parts arrangement is not
critical. My microphone is the type with a
connector right on it; therefore, to use the
patch, I unscrew the transmitter microphone
input cable from the microphone and screw
it on PLI. U se shielded microphone cable be
tween the patch and the r eceiver and the
transmitter.

As there are miles of unshielded telephone
line connected to the patch when it is in op
er a tion , it is not necessary to use shielded wire
between it and the telephone line.

Results

LjI-t' -lh

SI:\IPLICITY, economy and efficiency are the
features of the phone patch described here.

TI, a single plate to push pull grid audio
transformer with a 1:2 turns ratio (Stencor
A-520) is used as a 1:1 coupling transformer
between the telephone line and the receiver
and transmitter by using only half of its sec
ondary winding. Capacitors Cl and C2 isolate
the de in t he telephone line from Tl. Capaci
tor s C3 and C4 and r esi stors Rt and R2 act
as a filter to keep the hum and other low fre
quency noises frequently heard on phone
patches from modulating your transmitter.

When SWl, a dpdt neutral-center (switch
craft 30374) lever switch, is in the center
position, the patch is completely di sabled.
When it is in the "Receive" position, the sig
nal from the receiver is piped into the tele
phone line via PLl, which is plugged into the
receiver phone jack. Alternatively, it may be
connected to the 500-ohm output terminals of
the r eceiver. Signal level is controlled by the
radio r eceiver volume control and should be no
louder than your own voice in the telephone

.. ., • .,., L~"'~"'"7" .'"



MM-2 Kit (less IF ada ptor). $119 .50
Wired (le s s IF adaptor). $149. 50

Plug-in IF adaptors (wired only) .
RM-50 (50 KC). RM-80 (60-80 KC) .
RM-455 (450-500 KC)... ea . .. $12 .50

THE MULTIPHASE MODEL MM·2
RFANALYZER

• Monitors the RECEIVED and TRANSMITTED signals.
Shows n at-topping , over modulation, parasitics, keyed
wave s hape etc . Silent e lec tronic switching keyed by
transmitted RF .

• No tuning r equir ed. Broadband response flat 1 Me to
55 Me at power levels of 5 watts to 5 KW .

• New va r- Iable sweep control (or transmit and r e ce ive.
• RF attenuator contro ls height of pattern. Calibrated in

3 DB steps.
• Function selector (or ENVELOPE, TRA PEZOID and

BOW-TIE patterns on transmit. For SSB, DSB, AM
and CWo

• Built-in 1 KC audio osci llator , le s s than 0 .5%distortion.
With 3" scope , is ideal for complete alignment of SSB
exc iters .

• For use in s eries with 52-72 ohm coax lines. A short
pickup antenna may be used with other systems.

• Plug-in adaptors available to match 50KC, 60 KC, 80 KC
or 455 KC receiver I F systems. Only one simple
connection to r eceiver .

THERE IS NO SUBSTITUTE FOR A SCOPE IF YOU WANT
TH E CLEANEST. MOST PERFECTLY MODULATED
SIG NAL YOUR TRANSMITTER CAN PROVIDE. THE MM- 2
IS BY FAR THE MOST DEPENDABLE a nd EASIEST TO
USE. SINCE IT ' WAS DESIGNED STRICTLY FOR THIS
PURPOSE .

ENVELOPE R F TRAPEZOID

LINEAR FLAT TOPPING
0-

o

MM-2

, IKC RF RF
RF OUT IN EXCTR OVER BIAS PARASITICS

SSB TONE

SSB VOICE

~
Al\l TOl\E

AM VOICE

o
o

1M~ -:

RF IKC

SS B-AM

A F TRAPEZOID A M TRAPEZOID

75%

OVER MOD.

100%

REGEN.

o
o

IKC

MM-2

RF AF
Ill-LEVEL MOD.

AM
OVER MOD.

NON-LINEARAM 75%

AM 100%
c
c

MM-2

RF AF IKC
LO-LEVEL MOD .

OTHER FINE C.E. PRODUCTS
Model 100V New 100 Watt Broad-Band Exciter-Transmitter ..
Model 600L Broad -Band Linear Amplifier .

• Model 20A Bandswitching SSB Exciter .
• Model lOB Multiband ssa Exciter .
* Model GC~l Gated -Compression Amplifier .
• Model a Sideband Slicer with Q Multiplier .

• Also available in kit form
AND MANY OTHERS .• . WRITE FOR LITERATURE

THE
SS8

PIONEER

$795.00
$495.00
$299.50
$193.50
$ 66. 50
$104.50

........ .. ,.. .. ... , .. , t! .. A"



New Tube Base Coil Forms

Photo credit: lim Gardner

Fort Cloyton

T H E use of tube bases for plug-in coil forms
is probably as old as the vacuum tube.

In an effor t to make certain tube types more
reliable in roug-h service applications, shock
mounting tube bases have been developed.
S hown arc two representative t ubes with bases
that make excellent coil forms . T he OC3W
voltage regulator tube has a mica filled
phenolic base 1 Ih" in diameter and a usable
winding length of 1 'l< ", The 5R4WGA has a
simila r insula ting base, slightly over 2" in
diameter, with a winding area of I -h".

\Vhile the use of these "no cost" coil f or ms
will not obsolete band switch ing transmitters
and r eceivers, they do add to the range of
available coil form materials.

Book Reviews
Surplus Radio Conversion Manual

Volume III

The best se ll ing books for several years now heve
been the va rious surpl us conversion manua ls end hen d
boo ks. There seems to be lin lns efiebla de mand for
informa t ion on how to conve rt the world's best rodio
ba rga ins t o useful ham equipmen t. You will find a
f"ir ly complete li sting of the eveileble books o n sur
plus equipment in t he Radio Bookshop ad on peqe 60.

There is for t oo much info in t his volume t o go
through it item by item. Here ore some of t he e rficles
in thi s SS-page boo k: Conve rting the Comma nd
Receiver (3-6 me ) to Six Mete rs; Ma ki ng " Novice
Rece iver for 40 lind 80 Mete rs from th e 3-6 me
Command Receiver : A Plug-in Power Supply fo r Your
C ommand Receiver : Converti ng the Q-S'er IBC-453 )
for Broed cest Re ception; A Noise Li miter fo r Yo ur
Comma nd Se t ; AVC fo r Your Com ma nd Set; Doub le
Conve rsion Comme nd Rece ive r for SSB Reception;
Converting the BC·455 for 20·1 5·10 Meters lind
C itizens Band ; Ho pp ing Up the Command Receiver;
C onve rting the BC-b03 t o 1I 10· 15· 11 Mete r AM/ FM
Receiver; Plus artic les on the A PN· r, eRC-7, URC -4,
M D·7, RM-52/53, 70 lA tube, ARC -5 tran smitters.
BC- 12S3 trensmltter. BC ·1066, APN -4, MBF, R·2B ,
ARC-4, SCR·522, BC ·3 12, BC-342, BC-34B, BC-3IS &
19 1. A RT·I3, LM. There are schematics of many ot he r
surplus items in edditic ns. The boo k is edited by
Bill 0 " W6SAI.

All th is for o nly $2.50. It 's a good deal.

.. _.. . .._. _.. .-

Television Servicing Handbook

Those of you wh o spend much time servicing British
TV sets with Brit ish test equip men t will fi nd this 280
page hard -cove r invelueble . They sent it to us fo r
review and we'd be doi ng t hem less than fair if
we were to hold bod t he news thot this volum e is
in pri nt lind is ra t her we ll d one . The price is listed a t
30s, or abo ut $4.20. I suspect that it may run just
a bit ove r t hat by the ti me it has been shipped ove r
here. It is publi shed by Odhems Press Limited, Long
Ac re , Lo nd on. Radi o Bcckshcp will impo rt it fo r yo u
if you wont t o avoid th e pape rw ork . . . see ad p age
60.

•• . so you want to be a HAM

This 188-p age book by Robert Hertzberg W 2DJJ is
t he second edit io n, com ple te ly revised and e nla rged ,
of this successful ideo . Chapte r I t e ll s 1I1l e bc ut our
hobby, th e vari ous ty pes of lice nses, what we d o, etc.,
comple te with p le nty of inte res ting pictu res. C he pter 2
goes into methods for lea rn ing the code . From there
on th e book take s on th e proportions of '" gillnt
ca talog, showing pi ctu res a nd giving brief co mpli
menterv d esc riptions of just about every possible piece
of ccmme rcie ! hem gea r. Bob is pro ba bly close r th en
the Ha nd book. with a ll its construction pro jects, to the
prese nt d ay spirit of our hobby. Old time rs will
remember wh en t he problem was t o decide whet
t ube to use in the fi na l ... now we hove to ma ke t he
big decision about whet bra nd of equ ipmo nt we are
goi ng to bu y. $2.95 .
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$16.95*

?~--
4 BANDS ••••• Small size
Light en ou gh for any
TV Rotor .•.•.

• For the ham with limited sp a ce a nd those des ir ing maximum

efficiency in the smallest size , Mini-Products takes pride in intro

ducing the first truly Miniaturized multiband antenna, using the

new Multiple-Hot principle t a new concept in Multibond anten

nas which provides coverage of any number of bonds within a

two octave rang e with a sing le antenna .

End loa ding employed on all bands- universally accepted by

antenna designers a s the most efficient method of miniaturizing

and ma intaining the high radiation resistance and radiator current

necessary for effective radiation.

Model M-4 MOBILE
Amateur Net

?~
• Four Bands - 6, 10, 1S, 20
• Overall height-S'~8 1 1

• Up to S db. gain over bose loaded an tenna's of
equivalent height

• 5WR -Less than 2:1 on all bonds
• I " diameter Radiator for maximum bond width
• +'8-24 base stud -Fits all standard mobile moun's

Amateur Net

$54.95*
7eatevzu.

' Patent Pe nding

10 NOTE -Pen n, ylvo n io ,.~,idenl, o d d ", ' :, Sa le, To,,;

Model 8-24
2 elements

• Four Bands-6, 10, 15, 20

• Maximum e le m e n t length
11 '.6", boom 6'.10"

• Turning radius 7 '

• Weight-It Ibs.

• Gain-comparable to any
antenna of equivalent size

• SWR -Leu thon 2:1 on
all bands

• 6061.T6 aluminum
elements and boom

.1 " diameter elements
for maximum bond width

• Con be assembled in
smallest garage,

Ask for them a t your fa vorite distribufor or order direct from ·

1001 WEST 18th ST., ERIE. PENNSYLVANIA

.... ···,.. ....... Ir _ .. ~



ECHO CHART

This should be called Hard Facts About
Echo, Part II, I suppose. The hard facts are
that we ran an article last month by Don
Goshay W6MMU which went on to prove that
you can get a better bounce from the moon
than you can from elusive "Echo" x and some
where down in the print shop the chart which
went with i t became lost. Here is the chart.
With this chart you can figure out ahead of
time just how much signal you can expect t o
get back from what type of reflector . The next
t ime some j oker star t s to tell you about the
8-9 signa ls he got back on two meters when
Echo was passing ove r you can whip out this
char t and set him to looking for other
phenomenon to explain hi s exper ience.

Note: "Add" indicotes plus velued corrections ore to
be a pplied in t he direction of improved syst em
performance.

Exa mple: If a ten foot d ish is u sed o n 2400 me w ith a
transmitter output o f 250 wat ts, a receiver bandwid t h
or 500 cps, a nd a receiver noise figure o r .( db, we
would ha ve a co rrection of + 16+5'lh-3+1o-2=26¥.t
db. S ince we started with a refer ence of 20 db below
the noise, our plus 26% db correction would give u s an
expected s i~nal of 6% db over the noise I

*As terisk indica tes s it ua t ion of JPL Tra ck ing F a cility a t
Goldstone, Ca lifornia.

Dish
Diam eter Ad d

2 fee t - 6 db
4 feet Odb
6 feet 7 db
8 fee t 12 db

10 feet 16db
12 feet 19db
84 feet ' 53 db

Sate ll ite
Diameter Add

100 feet 0 db
1000 feet 20 d b
2000 feet 26 d b

Moon ot 0 to 6 d b
239 ,000 mi [see text]

Add Power Add
- 19 db 12'j,w. tts - 16 &
- IS'j,d b 125 wefts - 6 d b
- 9V2db 250 wefts - 3 db

o db SOO wefts 0 dl::
5'j,db I kw 3 d b

10 kw" 13 db

Add
Odb

- 2db
- 4 d b
- 6 db
- 8 db
- 10 d b

Noise
Figure

2 d b
4 db
6 d b
8 db

10 db
12 db

Band
144 me
220 me
432 me

1296 mc
2400 mc "

Add
-30db
- IOd b

Odb
10 db
20 db
27 db
30 db

Band
width

5 me
SOkc

5 kc
500 cps

50 cps
10 cps
5 cps

Echo
St. If

Echo

SIX METER RECEIVER • TWO METER RECEIVER
MODEL 505A-50-54mc MODEL 506A-144-148mc

Here's the ideal low-cost receiver to
start your six or two meter station

$299 5
only 3 in che s high

• Excellent sensitivity with stable superregenera tive detector
, Built-in 110 volt AC power suppl y
• Full y transfor mer opera ted, no volta ge double r
, Compact, full y enclosed in ca binet-only 3 inches high
• RF stage for increa sed sensitivi ty and isolation
• Send -rece ive switch fo r muting receiver
, Band set capacitor for fu ll 4mc bandspread
, Features stable operation and dependability

Model 5 0 5A, 506A, KIT, comple te a s above : $29.95 • WIRED: $4 9 .9 5

MOBILE OPERATORS: Model 505A, 506A are available with mobile power supply
instead of AC supply at slight additional charge.

Send lor do lo on Ihe complete line of NEIL 2, 6 and /0 meter fixed slation,
mobile, and portable receivers, transmitters and transceivers.

SEE YOU R DEALER, OR ORU};U F um.

THE NEIL COMPANY 1 1336 Calkins Rd. ' BAker 5-6170' Pillsford, N. Y.



WA6NBM
JIM

Now: G onset & Hall icrafters
Distributor

$6.88
88¢

3.95
17.00
7.95
29¢

(

V olt-ohmeter 1000
ohms per volt, pocket
size A C-DC Ohms .•

K eys .
829B uew boxed .
4X125 pair ..
4X150 new .
Coax fi ttings .

NEW WINTER CATALOG
Write for yours today.

2M Transmitter lOOW
input one packag-e
table-top size 115v
60cps power supply
& ant r elay buiIt
in . 829 fina l screen
mod. Complete . . .. $59.50

Gonset 10-11 con-
verter 7.95

Gonset Comm. II 2M . 149.50
Gonset Comm III 2M. 185.00
Gonset Comm IV .. .. 294.50
BC 620 new boxed ex-

tra t ubes ......... 12.95
30-40 me mobile 25

wa t ts 6v power sup
ply, Xmitter - Rcvr
exe. condition .. .. 34.95

ART 13 Cr ystal cali-
brator 3 t ubes, 200
kc xtal 3.95

M a g n e ti c bull etin
board a must for
ham shack. . . . . . . . 1.49

New Sil icon 750 MA
rectifiers 27¢ ea .

Ferris mod 22A 85kc
to 25mc 6 bands Sig'.
Gen. mlcrovolt er. A
lab inst. 88.88

BC 683 27-39 me FM
A l\.L P olice, fire,
pa g ing. E xt r a set of
tubes. New 34.50

for your old gear . . . . Get
that buried money out of
you r garage, attic a nd base
ment. Clean out your old
equipment. W e buy u sed Ham
gear, Commercial, Surplus.
' Ve'r e looking for all com
ponents of : GRC, I, PRe ,
SCR. BC, TS, IE r a dio a nd
test equipment.

CASH

CHECK THESE PRICES
COAX CABLE SPECIAL

RG-8A/ U 8¢ ft.
RG-9A1 U 10¢ ft.
RG-7/ U 9¢ ft.
RG -59A/ U 5¢ ft.

All in 500 foot spools.
Any length cut to order.

W estinghouse 0-50 rna 3/1
square meter $2.50

WE tel. hand sets 1.49
Speakers 1.39 and u p
Coiled cor ds 3 cond. . . . 88¢
Coiled cor ds 4 cond. . . . 98¢

STORE HOURS:
Daily & Saturday

9 a.m. to 9 p.rn,
Sunday-II e.m. to b p.m.

You have dealt with WOODY
before. W ell : he's a t it again,
wheeling a nd dealing. Xma s
money waiting for you. Come
in and visi t our special Ham
section.

SCR 625 Mine
detector s $19.95

AN/PRS 3 Mine detec-
t ors, late models . . 33 .50

100C cr yst al mike . .. 3.88

R -A DI VISIO N O FALVA ADIO INDUSTRIES STANDARD ElECT RO NICS, INC.

5205 lANKERSHIM BLVD. NORTH HOllYWOOO.CALlF.TR ;Qngle7·2113
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~!!!!~_J~~-----------:J.~A;;-;s e lf .c o n ta i n e d 1KW Transmitter-Receiver
J. A True Table-top Station with NO Sacrifice

of Performance

SPECIFICATIONS
TRANSMITTER

INPUT: Full 1 kw on Voice Peaks (Meters Read 2500 V
at 400 mal into a pair of 4 x 300 A's

UNWANTED SIDEBAND: 42 db down
DISTORTION (SSB): Third order products approx. 32

db down
FREQUENCY STABILITY: Drift less than 100 cycles

CALIBRATION: Built-in 100 kc marker
AUDIO CHARACTERISTICS: 200·3100 cps

MIKE INPUT: High impedance
VOX: Built-in
LEVEL: Automatic level control
METERING: Screen, plate, and grid current, plus RF

output
RF OUTPUT: 52 ohms
VFO's: Dual VFO's permit transmitting on the receive

or any other frequency
CONTROLS: Vox, Qt, ALt, Grid Tuning, Plate Tuning,

Antenna Loading, Audio Gain, Band Switch, Meter
Switch

RECEIVER

SENSITIVITY: 1 microvolt for 6 db S IN
SELECTIVITY: 3.1 kc mechanical filter plus a 'r-ncteh

filter
STABILITY: Drift less than 100 cycles from a cold start

at room ambient
TUNING KNOBS: Coarse gear ratio of 20:1, fine gear

ratio of 100:1 g ives a 1 kc dial reading per division
CALIBRATION: Built-in 100 kc marker
IMAGE AND IF REJECTION: Better than 50 db
AUDIO DETECTOR: Balanced detector for SSB and CW,

diode detector for AM
MODE SWITCH: Selects up or low SSB, or up low AM,

or CW .
DUAL RECEPTION: Two VFO's permit reception of any

two frequencies on one band with the flick of a
switch

BFO: Crystal controlled
METERING: S-meter
CONTROLS: T-notch filter, aud io gain, RF gain, antenna

trimming, tune selector, phone jack, tune A and B

"The COSMOPHONE 1000"- a complete Sta tion , Receive r, and Transm itter.
Dimensions: 17 i nches wide, 12 i nches h igh, and 15 inches deep.
Power Supplies packaged separate ly, can be placed under opera ting desk .
Pr ice: "The COSMOPHONE 1000" with Power Supplies . •. $l,550.00.

For additional inlo,mation and dealer nearest you, write Dept. 73412A Product of
~\

COSMOS INDUSTRIES, INC.
"- -S/

31·28 QUEENS BOULEVARD
long Island City, N. Y.-

4R • 71 ..... Ar-a.7INC



Tnis a dvanced desig n approach, seldo m used by
amateurs but w idely used in commercia l UHF recei vers,
achie ves o utsta nding performa nce. It consists of a
doub le-tuned cavity p-eseleeter, foll ow ed by a crystol
mixer o nd lc w- nolse IF preamplifie r.

TAPETONE 'S NEW
WTC-1296
1/4 METER,
LOW·NOISE
CRYSTAL
MIXER
CONVERTER

SPE C IF ICAT I O NS I

NOISE F IGURE : 7 .!I DB
GAIN : 20 011
IM A G E REJECT ION : GREATE R T H AN 40 DB
IF REJEC T ION , GRE"TER THAN 80 DB
A L l. OTHER REJECTION : G RE " T E R TH"N eo DB
TU B E CO M P LE M E N T : IN21E , eBC4 , eBC4 ,

12AT7 , aAK!I . IN295

S TAN DAR D MODELS AV" ll."Sl.E ,

WTC· 12geB IF O U TPUT FREQUENCY 50 .54 MC .
WTC·12ge" IF O U TP U T FREQUENCY !l1 .55 M C .
YlTC ·129aN I F OUTPUT FREQUENCY 30.5.34 .5 M C .
W 1C.12gec IF OUTPUT F R EQUENCY 28 .32 M C .

P RIC E $13 4 .50 ( " N Y MODEL l

Al.50 AVA Il.ABl.E, WTC. 4 3 2 , P R ICE $119 .50

Not Frequency Night Ti me N CS

Ark. VHF Net. . 51.0 TuE'S. 2000 K50 Z E/K5E ZI
Cent , A r k . E mg.

N et .. . . . .. . . . 51.0 T hu rs . 2000 K5CQP/W5TI E TAPETONE, INC. 10 ARDLOCK PLACE,
N B F M 50.25 WEBSTER, MASS.

Ark. VHF Net . , 145.05 Thu rs, 2100 W 5TIE/K5EZI

Dear W a yne,
W e' \·e e n j oyed your p('Brls o f w isdom f rom time t o

t ime, but let u s 8a y t h a t 73 is the Mos t • •• really h a t..e
enjoyed m y cop ies. W e are looking forward to a rea l
cool VHl<' sec tion in your n ew sheet .

I n w orking t he variou s VHF bands we ofte n h ea r
this plaintive cry-" W hy do n 't you g uyS in Arkansas
get som e ac tivity o n Six , T wo o r One and a qua r t er
(as t h e case m a y be ) ." A s t he law y er s say , " I w ish to
refu te t h is plea." W e in A r kansa s have a c t ivi ty p lus
on S ix: a nd Two and the ~innings o f activity on 220
me a nd 432 m e. Down in ce n t r a l Arkansa s t h e VH F
a ctivity ill very a b ly s ti r r ed by t he Arka n sas V HF Club
a nd its a ssocia t ed n ets, t he Central A rkan sa s E m erg en cy
N et a nd its a ssociated club.

The Arka n sas VH F Club had its beginn ings in t he
ol d Wonder State Ne t way ba c k in 1956 . The a ctive
p res id en t is I ke R ola nd K5GO W o f Malve rn. The club
net on Six covers f rom Forrest City to Conway a n d
fro m Searcy to T exarkana wit h relay coverage o f the
state. At p r esent t he n e t n umbers 36 m ember s on Six
a n d 9 m embers on T wo.

The Central Arkansas Emergency N et cove rs P u laski
County and the cou n ties t h a t touch i t on Six a nd 751.1 .
A t present we h a ve 26 mobil e u n its on 6M narrow b a n d
F M with a lmost complete coverage of the a r ea fro m
six ba s t:' s tat ions.

Arkansas VHF

LETTERS

VESTOTOWER

TH IS VESTa TOWE R
WITH STOOD HURR ICANE
" DONNA" IN FLOR IDA

VESTa co., INC.
20th and Cla y St.

North Konsas City, Mo.

NO GUY WIRES

Survives 156 mph
HURRICANE "DONNA"

Vesta's famous
"Hurricane-Proof"
Construction is
the Reason!

EASY PAYMENT PLAN!
Write fo r new,

FREEl iterature!

EASY TO ERECT
Step-by-step
instructions given!
Can be taken down
and moved easily!

HOT DIP
GALVANIZED
to last a lifet ime!

Prices start at

Decoding the Address Label
In addi t ion to you r nome e nd edd ress on

your label you will find the usue! hieroglyphics.
O ur system is deucedly simple since we d idn't
hove a nyo ne with enough experience to work
o ut 0 complicated one. The fi rst two numbe rs
tell us when you first subscribed . . . BO : eighth
month of 1960. The lost two tell us wh ich is
the lost issue to send . . . 92 : September 1962.
To get oway from the nuisence of using extre
numbers we use an " N" for Nove mber, end
g uess whet for Decembe r. Code appea rs un
der the eddress.

Jake K5E ZI

I'll be liste nitl f/ f OT yon and the gang 1(,ith my f/ rOllll d
plall(' /,oirlted )'Oll r f("/.l Y Jake , , . IV a)',,£'.

In a ddi t ion to th e above w e have t wo Ai r Force MARS
nets operati ng in th e a rea on S ix . The 51.0 m e f requen cy
in Arkansa s is a lmos t constantly m on itor ed f rom 1700
until 2300 a s is the NBFM f requency at 50.25 t hrough
t he day f rom 0730 u n til 1700 and later . The 145.05 fre
q uency on T wo is sam p led hou rly f rom 2000 until 2300 ,

The Arkan sas VHf' Club is settin g Spring 1961 a s t he
t a r get da te for net o pe r a tion on 220 me a nd on 432 m e.
Seve ra l of the fellows have gea r tha t w ill opera t e o n
t hese frequ en cies n ow. We're in VHF up to ou r XY L 's
necks, j ust a sk m in e !
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Technical Broadcasts
You really ought to listen to the interest ing

.a lks bei ng g iven each Sunday f rom 2-4 p.m.
(E ST ) on 3295-7540-1 5,715 kc.
Jee. 4-David P. Se rett: Principles of G uide nce

and Na vig at io n, and Ine rt ia l Devices.
Jee, II-G. W . Davidson: Anelc q and Digital Com

pute rs.
) ec. 18-J . Foster: Design and Application o f Sp ecial

Development Test Equipment .
Jan. 8- R. R. Darden : Exotic Applications of Se mi

Co nductors.
( All speakers are from the A merican Bosch

Arma Cor por a t ion ) .
(T here will be no broadcasts on t he Chr ist 

mas and New Year Sundays ) .

New Product
Gonset G-63

Th is new rece iver by G onset nets for a bit unde r
$250 and he s e lot of interes ting Ieetures. It is a
hem-bend only receiver end cove rs 80 thru 6 meters.
It has seperete second detectors for SSB/CW and
AM , a pea king Q -mul t ipl ie r an d te mpe rature an d
voltage compensated HF and BFO oscillators. Drop a
card to Gonset Divi sion. Young Spring & Wire Corp..
Burbenk, California for more details and a b igger
picture. Te ll 'e m you saw it in 73, even if you didn't.
O r tell 'em you didn't see it in 73. Just get 73 in
t here somewhe re .

THE NEW~ LA-400-C

800 WATTS PEP ,SSB
LINEAR AMPLIFIER

NOW 800 WATTS PEP
FOR ONLY $164.95

THE "BEST BUY" YET

NEW modern styling I NEW high efficiency 3 e lement
bcnd-swltchlnq pi net. Puts more power into any
antenna o r load from 50-70 ohms, For SSB, DSB, Linear
AM, PM, CW a nd FSK. All bonds 80·10 meters. May be
dri ven to 800 WATTS PEP SSB with popular 100 watt
SSB exciters . Uses four modified 1625's in grounded
grid. On customers order, will be furnished with 837's.
(note: 1625's and 837's are not directly interchangeable,
since sockets are d ifferent.) Typical P&H Low Z untuned
inp ut. TVI suppressed . Parasitic Free. Meter reads grid
drive, plate curre nt, RF amps o utput. Heavy duty power
supply using 816's. NEW modernistic grey cabinet
measures approx. 9" x 15" x 10\.-2", Panel is recessed.
WANT TO SAVE MONEY? BUY IT IN KIT FORM. It's a
breeze to assemble and wire. BEFORE YOU BUY - SEE
THE NEW LA -400-C AT YOUR DEALERS.

LA··WO -C Kit com plete w ith tu bes .. • • •.. • • • • ,$164.95

LA-400·C Wired and Tested •. . . ••. ..•• . ..••• $219.95

Propagation Charts
The bands listed are MUFs and a higher

band w ill not work for t he t ime period list ed.
Lower bands will work, but not nearly as well.
Times are GMT, not local time.

These cha r t s are to be u sed as a guide to ham
band openings for the month of D ecember,
1960 to t he var ious cou ntries lis t ed. I w ill be

David A. Brown K21GY
60 New York Avenue
West H e mpstead , N, Y.

interes t ed to hear of your r esults in using these
cha rts and to know what ot her areas you
might w ish included in f uture charts.

Advanced Forecast: December 1960
All days 900d except Fair o n 5-6. 30-31. No bad daysl

,

...~ "J"' ~A"7I"11: • 1:1



A (:agabond's life is the life / uve
Along with others, ready to giL'e
A friendly laugh and a word of cheer
To eock vagabond friend, both far and near.

I trace! the air waves, day or night
To visit places I'll never sight
Fro:n the rail of a ship, or from a plune
Yet I'll eisit them all Qnain and "again.

I never- hear from a far v,1f land
Thct my pulse doesn't quicken. With careful hand
I tune my receiver and YFO dial
To make a new friend and chat for awhile.

A frica, Asia, they're all quite near
/11 as easy reach as my radio gear
With the flip of a switch , the turn of a knob
J call work a ZL, a friend named Bob.

Th ere's an L UI, a fellow that's grand
~ ;

Who's described to me his nettce land . ,-.,.,!-J
'Till I can hear the birds, and feel the bre~Y
As it blows from the slopes of the mi~~;C;.'"",GO~

I learned of the surf, and a coral st rarfil./();,~
The smell of hybiscus where plllm t" (1f i8 and
'Neath a tropical m oon, silver and brig1ft
From an F tJJ.at 1 worked ~~e .nigh!!..

I " .~ .- -i'f'" .. - 'r;f-,
~:'-:.-- ..;;:. JoT ; ; , ;... ",- r

• ,~ ...:.....""'... ~-~ ., , ~,.--J!L:;u~;iiiea- lo the tales of night birds' screams
............: ---: .." .. - - lll-ihe depths of the jungle where death -laden streams
-...~~~ FIOlD'n~ath verdant growth of browns and greens

...~ :t? \ From a DU6 in the Philippines.
- ,..-- --\ '\.

,~ ~- \ Th e moors of Scotland, a little French Shrine,
I ' -r ~ ''- '''; ' " German cas tles on the River Rhine4.' e- .......!( Of these things I've learned. over the air

. f':.- \1;-- .f -; Without erer letwing my ham shack chair.
~ .~ I

~fr~~ .,.,.,t , '. Th ere's a KL1 on top of the world'_ =t.--- To iohom the N orthern Lights are a banner unfurled
Thnt sweeps across the Arctic night
Makes the fr ozen sky a tiling of delight.

Tales of silver alld gold alld precious stones
Andellt t emples and molding bones
Where the natives. I'm told, are tall and tan
By an XE3 down in Yucatan.

Ken Johnson WbNK E

", • .,., .... " r- "'7 ''' I E



(••• de W2 NSD cont inued from page 7)
nonth period so we could find out specs and
.rices without ha ving to send for that
"further infor ma t ion " which takes from da ys
o weeks to arrive? Even a brief lis ting would
,e hel pfu l.

This could get to be pretty prohibitive if it
veren't for the low advertising rates of 73. A
jua rter page ad is s till only $40.

Audio Booster Note

Jim Kyle points out that the value of R1 3
n the circuit may have to be changed to
ialance t h ings if yo ur r ig h a s a n input im
iedanca which is different t han his. If you've
lad any trouble in getting a balance t his
rhou ld help. F or instance with a 1 megohm
nike and a 1 megohm input R13 would have
,0 be 2.2 megohms.

Chortle

Propagation forecasting, like weather fore
-asting, is d ivided in to several schools of
.hought .

In comparing the Propagation Charts in the
November 73 with those in other ham maga
sines I was sur pr ised t o notice that Dave
Brown had forecast the period of November
l2-15 a s one of very bad conditions, while the
ither forecaster had promised that these dates
could produce the best conditions of the month .

While visiting t he Voice of America studios
on November 16th to record a program for
.he VOA H a m show, B ill Leon a r d W 2SK E
and Gene Kern \ V2B A K discussed at length
.he worst radio blackout in recent years which
str uck from November 12-15.

Congr a t u la t ions K2IGY and keep up the
rood work. I'll bet you were really worried
when t he National Bureau of Standards issued
.heir November 9th advanced forecast for
November lO- 16th and pr edict ed nor mal con
Httons.

News Clippings

Marvin Lipton VE3DQX, in addition to
send ing' out a monthly bulletin to all ed itor s
)f club bulletins to help them get news for
:heir publications, will be exer pt ing news items
which have m a de the newspapers for u s to
print in 73. Plea se scan yo ur local paper care
fully and send Marvin anything ha mmy that
creeps in. Or send it to 73 and we'll forward
it up to Marvin for condensing. Send it in,
good or bad, t o Marvin Lipton VE3DQX, 311
Rosemary Road, Toronto 10, Ontario, Canada.

Shorts

I hate to embroil you in editorial problems,
somewha t. Bl untly put : we need more shor t
it ems, s t uff that obviously doesn't require fu ll

(Contin ued on pa ge 57)

"its here"
CLIMASTER

MERCURY
CLIMASTER

ZEUS
T hree vee rs of developme nt a nd field test ing
were req uired to produce these wo rthy successo rs
to the Clim ester 62T1 0.
Note some of t he adventeqes you get with these
new units:
• Dua l Band C overage ... 6 and 2 meters
• Self Contoined STABLE VFO
• C o mpact, Modular Construction
• Automatic Mod ulat ion Control
• H ig h Level Mod ulatio n
• Hig h Efficie ncy Tank Circuits
• Ease and Convenience of Operatio n
C liMASTE R MERC URY . 200 Wo tts AM Corrier Output
CliMASTER ZEUS . . . 90 Woth AM Ca rr ie r Output

Cle" D'~~~~~~~G~.E,:C.
Rt. 53. Mt. Tabor. New Jersey. OAkwood 7-6800

CHECK* THESE ITEMS
Crystal s, type CR27U, 28.5556 me (in 10M phone

band). Can be used with J ohnson or Heo thkit rigs.
$1.95

Time Delay Relay, 110va c motor or,erated type, odj.
2 sec -50 min . Size 5V2x5V2x,5 V2. Westinghouse.
So ld fo r $90 ur cost. $6.50

Meier 0 -500 p.a, 2112" ro und typ e $2 .65
Sigm~ Rela y type 4·F 8000 ohms, pu lls in at I mo .

5 p rong can . . • . . . . . . . . .. . . . . . . . . . . . . . . $4.75
Thordorson Pla te Transformer, 220v p ri, 3000 vet

@ 300 ma sec. Shipping weight 69 Ibs. . . .. $17.95
O pen f ra me Choke, 2 Hv, 0 .650 am:'s, 15.8 o hms d c,

.4 Ibs. . . . . . . . . . • . . . . . . . . . . . . . . _ $3.25
Par Metal Rela y Rock type 2,520, 24" x 21 " x 12 " ,

18 Ibs.•. . . .•. .. . . . .. .. _. . . . . . . . . . . . . . . .. $5 .25
Astron Copacitor type MET-1.53M, 3 mfd 150v metal·

ized pa per type , non-polar ized meta l can . Orig.
cost a bout $5 ur cost $0.99

Capa citor, .4 mfd 10,OOOv Westinghouse Ine rtee n ... .
$65.00

WE STOCK : Gon se t, So la r, Notionol , Infernatio nol
Crystol, Johnso n, UTC, Westinghouse, Cushcraft,
B & W Coils, Dow.Key Relays, Mosley Antennas,
Eiee , and mony others.-Write for our bcuga in list. If you' re in the neigh .
borhood stop in and soy hello to Russ Spero, W2URU
*from your check b ook, what el se?

Spera Electronic Supply
37.10 Brd St., Long Island City I, N. Y.
STillwell b-2199 STillwell b-2190
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$3 yr.

$5 2 yrs.
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• 1I••ile
• AId Station
• Emergency
• Awiatitn

SIX METER
TRANSCEIVER

fOr . . .

For information send to . ..

Price S189·50

, TRANSMITIER

.POWER SUPPLY

pt;"led c;,cu,t "'-<:l.~
F......-t r:..... ;• ...." ,..,,:1 ..,.; ..w...d ... It-tt....'l

"-' .._ off.
MourrI;"q I.... ... ir.riC"t+,_~.

11 W. tto input to . 5161
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"" ~pw>ch~

U... popJo.- ...d ~ S me cry"'_
IFr·241~

Pr~ for VFO 0P""".I;""

~'·fo.l.a:

...~..
MiclOpho...: cry, I..!, c.,em.ic. or_bon
SG-)5 ohm outpwt (...ill_k .h ,I ...do""" . uto

,KIli';nq ...lIipj

s..Il co"I.:".,<I .a".lor po.,.... "'PM for 6 .de.
11 .de ..,<1 1I0 • •c.

N.,th;"q .1•• +0 buy. n,., C~ge 01 po..... ...",ce '
c"" be mold. ..... ""nd..

s.op.,cl. po... / corcl. pwo. i<l1Od for dc ".".f ...
i<lpwk.

·MECHANICAL -
-'oW';' ,

kffw '"-" V. mic<O"OIl *-ctiotay.
10 Ic HlKtmly (b" <lo-~
Double C...,......K>" r~, ...:....., ty, .......... '';'':1:0..

..,., ~"~n..;'l'.

Volt~ ~~I.,.j o<cL~ lOt <l.>bdity.
Up to 5 ...tto...die> OIotporl' lOt U Ie: '4o! '9"'..u.
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Subscription Department
If you like to build, you'll like 73

.. and maybe you have some fr iends who
/ould app reciate g e tting t he next doze n issues
,f 73 . W e 're g uara nteeing you a continued
upply of good construct ion a rt icles, we ll writ
en and easy to understand technica l articles,
.nd the usual g uff f rom the ed itor. We'll be
lasting no space on mon t hly columns. We'll
continue to run more pages of art icles t han

any other ham magazine. Ham radio is t he
best hobby in t he world . . . enjoy it with us.
Rates : $3 per yea r; $5 for two yea rs ; $4 pe r
yea r for DX stations outsid e of t he U.S. &
Possessions, C a nad a a nd Mexico. Note that
t he sub blanks a re cleverly designed so you
ca n send 'e m to frie nd s. Ma ke note if we are
t o send a g ift card for you .

Name .. .. .... .. .. •... ..... ............ .... .. •.. Call $3 yr.

Address $5 2 yrs.

City • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Zone .. ..•. State . $4 yr. DX

• • • • years . Start: Oct.- Nov.- Dec.- J an.- (Check one)

73 Magazine ; 1379 E ast 15th se., Br ooklyn 30, N, v,
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2-METER

6-METER

HALO ANTENNAS

,,?j~ed and Mobile, fo. both 6 and 2 meters, by

the pioneers in horizontal polarization for mobile

communications.

';iIi.Par al so manufactures a quality li ne of

antennas for amateur, TV, FM and commercial

•services.

6-Ml'lER

AT YOUR

DISTRIBUTORS

OR

WRITE DIRECT

HI-PAR PRODUCTS CO •• FITCHBURG, MASS.

•
IS

the famous Bendix MRT-90
now available!

transceiver

only

This transceiver was eriqi
nally built for telemetering.
Ideal for a mobile trans-

•carver,

• model control
• telemetering
• home station

•transceiver

Complete with 19 lubes (at Iess than the cost of the tubes,
0.8 uv sensitivity receiver,
Douhle conver-sion, cr-ystal controlled for extreme stahility.
I wart push-puf! output tr-ansmitter, crystal controlled, phase modulated,
Huitt-in antenna relay, nNe connector for antenna.
6 volt de power- !'iuppl,.· on sepurnte chassis, 1)lu:;:~ into trun-eeiver,
Tuned In 13lt06 me, '-'asil~' converted 10 144 me, Instroctiens incl.
Transmitter ideal (or driving 6146 (or higher power.

METRO ELECTRONICS CORP. 172 Washington Street
New York, N. Y.



EVERY HAM NEEDS THIS FAMOUS

fREE
folder

...
SEMI-AUTOMATIC

• II II 0 .- .~ I~ X
• •

v
The O rig inol Vibro 
p leJl featu re s eose
o f opera t ion, sharp
c1eor signa ls, pre 
cision ma c h i n i n g
a nd is acclo imed
by t h o u s a nd s of
the fine st opera
tors . Adj ustoble to
any speed o nd wi ll
not t ire the orm o r

upse t the nerves. Good fo r 30 o r more yea rs even
und er roug h usage. Come s in fiye models, s ta nda rd
or de luxe o nd is p riced a t o nly $15.95 to $29.95.

A keying mechani sm
to be used in building
e lectronic tra nsmitt ing
un its . Feotures a be ige
colored b o se , 31f2" by
41f2" a nd weigh ing 23/4
Ibs. A th ing of be a uty
with the sa me large
si zed co nta cts, main frome a nd super finishe d porh
os the De t uxe Vibrople x. Red fi nger and thumb
pieces a nd t runion le yer. Adj ustab le to suit your
speed . Pr iced a t $15.95. Order today a t your dealers
or d irect.

VIBRO-KEYER

THE VIBROPLEX CO., INC.
833 Broadwo y • Ne w York 3, N. Y.

How Are We Doing7
•

T his is the quest ion I get asked most. I
assume that a lot of you wou ld like to know.
Well , we're not doing a s well as I'd hoped, but
we're doing better than I planned. we are just
about br eaking even on publ ishing ex penses,
wit h nothing yet lef t over fo r sa la r ies. Th is, I
believe, is con sidered to be a r unaway success
in the publishing field. Our circulation shou ld
be passing 20,000 with t he J an ua r y issue.

Wayne Green W2NSD

(. •• de W2NSD Ircm pege 53)
u-tlcle t reatment. The object is to try to corn
rlete ou r articles without having to jump them
,0 the back of the magazine. Readers get a11
Iustered when we sta r t a n article i n the
n iddle of a page so the best solu t ion is to
rse the R's D sys tem and fill in the blanks
vith li ttle spots.

New Book
R f'p a i r in K Transid or Radios

Now that transistor radios are turning up N 'er)"where 1('('

fi nd that we amateu rs are f reqluntly called upon for
diagnosis and su rgcrl. I n all probability there arc now onc
or tnore of these miniature [r ustrcters i n your household,
Be rcad.'~ 11·/1('11 they gas/, their last gasp, hav e a eopy of
Rider ti2'lO at hand so ) 'OIl'JI kll(J1I' '[('here to /illd t il e
patients'1.Il/Sf'. This $3.50 book corers the subject '<11t h the
usual Ri cr thorouahness, erhaustively illustrated, John F.
Rider, Publisher, IJ 6 West J4th Street , Nett,} York 11.

R-F WATTMETER
Mod el peA-I

$14.95
FEATURES

• Tuning Citizens Band
Xmtrs

• Tun i n g Low Po w er
Ham Rigs

• Tuning Mobile Xmtrs
Police-Fire-T axi-Bus-Ham

• Tuning Antennas
• Checking Modulation

Quality
SPECIFICATIONS

• Reads Power to 10 Watts
• Field Strength Meter
• Modulation Monitor
• Built-in 10 Watt 52 Ohm Load
." a llu / a r tur#! u r ep. alld d idributor. in 'e-reuf>d in a

I t' ll.' ex rra p "nnie . pl"au~ II.'rite.

Or,/ f' r rh r ..u g h y..ur I..cal par' .
d itltril",r..r or 6t'n ,1 ,Urf'e ' ' 0 :

PRECISION COMMUNICATIONS
ACCESSORIES

674 Eig ht h Ave., New York 36, New York

CQ

GHOST
SHIP!

••• b y W alker A . T OIII IJk i lis K 6 ATK

Thousands of hams and their
Jr Ops enjoyed 50S AT MID
NIGHT. Now read the further
adventures of Tommy Rock
ford in this ncw ham radio
novel, Packed wi th action.

Onlv $2 .95
•

Order t rom

RADIO BOOKSHOP
1379 EAST 15TH STREET
Brooklyn 30. New York

..,., "JAc'A7'lo.ll: • 1::: 7
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YOUR KIDS WILL idll~
(if they can get this Key
municator:ID away from you)

See

Cover

This is a hand key, complete with a built-in
transistorized C\V oscillator, long life battery
(also huilt-in ) and an earphone. Great for
learning the code .. . will transmit over wires
for miles to friends . . . or can be used
on VHF bands for sending ]c\V. Comes
mounted on a 9" x 12" base with the Morse
code printed on it and a supply of message
blank s. Heady to use. Any number may be
connected together.
. . . a t your distributor .. . $9.95

DOW·KEY COMPANY
Thief River Falls, Minnesota

u. S. #1ELECTRONICS
a div ision of AMBER INDUSTR IAL CORP.

1920 E. EDGAR RO AD (Right on HighwaV U.S. 1)
LIN DEN, N. J .- o crou fr om ESSO RESEARCH LABS

PLENTY OF FREE PARKINGI
30 m inutes b y Public Service fr om N. Y. C.

OPEN FOR RETAIL
o ffer 15 years of whole sa le on ly-now you can b uy
choice su rp lus e lectronics- f ro m our enormous and
varied stocks-materia l for the w hole e lec tromagneti c
spectrum .

RB/ARN-B 75 me RCVR 7 tubes $ 9.95
RT·86/APW-I he. for conve rsion to

2 meters. Ne w ... . .•.... 19.95
GO-9 Bra nd new 69 .50
SCR-522 XCVR EXC W/ Tube s 22.50
SCR-522 XCVR l / Ne w. WjTube s .. .. . . . . • 17.50
8C-603 RCVR New. W/Tubes 15.00
8C -604 XMTR Brand Ne w. W/ Tube s . . . . . . 8.50
8C-603 AS 15, Le ss Tube s . ........ . . • 5.00
DM·J4 RCV R DYN l 2V. New . . . .. . . . . • 5.00
8C·45B XMTR 5.3-7mc. Ne w . . . . . . . . . .. 7 .50
PE . l l7, 120 Power Supp ly, Vib rator . . • . 3.45
Famous PE -103 Dyn. New • • . . . . . • . . . . . . . 14.50
PE 103 Excell. Condn..•.. . . _. . . . • 12.50
BC·312 Ne w Cond n 72 .50
T·26 Mobi le Chest Mike, New $1.00 ec 5/ 3.00
5F or 5G 60 Cycle Synchro $ 15.00 ea.. ...• . 2/ 25 .00
10MFD 600v O il Cond. Ne w. G .E.. .. .. .. . . . 1.00
15MFD 600v Oil Condo New . G .E. . .. .. . . . . . 1.50
.00025 MFD. BOOO volt Peak $UlO eo 6/ 5 .00
MP-22 Mast bo se , e xe, mobile mi. New . . ... . 1.95

THOUSANDS O F IT EMS-TH OUSANDS O F BARGAINSI

Write for free lisl ing - 25% de posit on C.O.D. o rders 
Mini mum o rder $5.00. All price s f.c. b . Linden, N. J.

J: Q • .,.., • • " ", ,, .,.......
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Other Ham

RATHER than devote half or more
of 73 · to the printing of news ol

interest to specialized g roups we be
li eve t hat it is our function to do every
thing possible to e ncourage the pub
li shers of bulletins which cater to t hese

HAM-SW A P. Pub lished by Ham-Swap, lnc., 35 Eest
Wecker Drive, Chiceqc I. Il linois. Ed itor is Ed Shuey,
K9B DK. Subs ore $1 per yeor by 3rd cle ss mo il. $3 for
1st cla ss . $5 eirme il. e nd $7.20 specie! del ivery. Pub
tlshed twice e month . Contoins clessifi ed ads en tirely.
[his is yo ur best be t for an inexpen sive way to sell
cr swe p some gea r in a hurry. Wit hin two weeks
oecple ore e nswori nq you r ad .

FLO RI DA RTTY BULLETIN. Fred W. DeMotte
W4RWM, P.O. Box 6047, Devto ne Beac h, Horide. $3
pe r year includ ing membership in Florido RTTY
Society. Most ly ope rating news with 0 bit of t ech nicel
info now end then. All TT me n sho uld be getting
this .

SOUTHERN CALIFORN IA RTTY BULLETIN. Merrill
l . Swen WbAEE, 372 West W arren W oy. Arced le.
Celifcmie. $2.75 per vee r. not including mem bership in
Society. Operetinq news end some techn lce l ert icles.
Th is is t he oldest TT bull etin going. All TT men shou ld
else get th is one. Monthly .

73 HAM C LUB BU LLETIN. Mervin U pton VElDQX.
311 Rosemary Road. Toronto 10, Onte rio . Cenede .
Sent free to ell editors of hom club bulletins monthly
to keep them ebrees t of whet is going on with ell
the othe r ham clubs. Th is is en excellent source of
news for putting together your club bulletins. To sub
scribe to this news bu llet in just se nd 0 copy o f you r
own club b ulletin to Mervin.

W ESTERN RADIO AMATEUR. Don Willlemson
WbJRE. 1051 7 Haverly Street, EI Monte, Cellfcmie .
Monthly. Subs ere $2 per veer, $3.50 for two veers. $5
for three veers. O pere t inq news of west coest activity.
co lumns on OX, SSB, Yl., and some erticles. 48 peqes.

111111I1111111111111111111111111111111111111111111111111I1I11111
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IH F AMATEUR. 67 Russe ll Aven ue, Rohwoy, New
Jersey. $3 yea r. Month ly. O pera t ing news for VHF
ne n. Some technica l info.

R_lvel'So TUlIsmltten , MICI"OtIhoa-.
Meten. Headletl , Amplifl ..... Gell.

era tors. Test Equipm ent. Telephone EQuip.
meet. Motors, D)/namotofS, Power Suppll el,
Antennal , Cable, TnnllfC\rm et"l . Inverterl,
ete .cate.

MOD EL
A12/600/200

NOW

$59.50
This 12Y input dc to de transistorized converter is

conservatively raled for conti nvous output of 120

watts 01 6 00Y o r 300Y, or any combination of 6 00

and 30 0 volt loa ds toto ling 120 wa tts,

MOBILE
POWER
SUPPLY

• •

icotronsPubl
nterests . These b ulletins b ring you the
iews you wa nt in fa r grea te r det ail and
n much less time t han is possible in a
nont hly ma gazine whe re it usually takes
w o months for news to get into
orin].

iIDEBANDER. Offlclel orq en of the Single Sideband
' cne teu r Radio Assoc iation. 12 Elm Street. lynbrook.
_. I., N. Y. Subs include membership to SSBARA: $3
ae r vesr, Monthly. Pri marily ope ra t ing news and chit
.het for t he SSB OX g ong . C olumns by W8YIN,
~ 5MWU , K6EXT li nd occeslone! t ech ni cal info.

"H E MONITO R. Mer-Jex Publishers, 507 West Davis
it ree t , 001105 8, Texes. $1 e yeor, 3 yea rs for $2.50.
Ao nt hly. l arge ly c pe refinq news. C o lumns : YL, C lub
et ee ti nq s, Arkansas News , Mississippi News, Florid"
-lews, OX, Missouri News, MARS, Cal iforn ia News,
.ouislene News. VH F News, Oklehome Ne ws. Rio
Srende Vo lley News. Novice News.

) X·Q SL News Letter. C lif Evans, K6BX , Box 385.
Sc ni te, California . Pub lished quarterly. 40¢ eech : An
lual subscriptio n $1.25 (four copios ) by first cla ss
nail ($1.50 for OX sta tions ) . Lists a ll QSL Burea us.
ne neqe rs for rare OX stetio ns, etc.

DIRECTO RY OF CERTIFICATES AND AWARDS. cia
Eve ns, K6BX, Box 385. Bon ita , Cal. Complete Direc
to ry p lus one yea r of re vision s (quarterly) $3.50. Add
15¢ for 1st class ma il; $1.25 for ai rmail; DX sto t ions
Ist class ma il ad d $1.00. Needless to say, t his is the
most complete collection of data on the hundreds of
::e rtifica t es and awards evetleble.

MOBI LE NEWS. Published monthly by the Amateu r
Radio Mobile Society. 79 Murchison Rd., Leyton, E.
10. En gland. Joining fee a nd I yea r sub. is $2.50.

High e fficiency, sm all size, a nd light weig ht, plus

freedom from maintena nce, conserve your battery

a nd increase the e njoyment of mobile operation.

OX BULLETIN. D0" Chesser W4KVX. RFD I, BurH"9'
ton, Kentucky. OX news in depth . Published weekly.
3rd Class mail $5 year; 1st class $6; Airmail $7.50.
OX rates on request.
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ELECTRONICS DIVISION
GLOBE INDUSTRIES, INC.

525 MAIN STREET

BEllEVillE, NEW JERSEY
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Radio Bookshop:

Instructions for using

I -ELECTRONICS & RADIO ENGINEERING-Terman. One
of the most complete te Jl.I books ever printed. 1078
pages. The ory, but eosy on the moth. $14.50

2-ElECTRICAL ENGINEERING HANDBOOK- Mci lw ai n.
Formu la s, ta b le s, circuits. A real handbook. 16 18 poges.

$1 0.00

5-ANTENNAS- Kro us (WaJK). The most complete book
on antennas in print, but largely design and theory,
complete with moth. $11.50

20-RTTY HANDBOOK-Kret l-moo (W2JTP). A-Z of ham
Teletype. Ve ry popu lar book, low sup p ly. $3.00

21-VHF HANDBOOK-Johnson (W6QKI). Typ es of VHF
p ropagation, VHF tircui try, component limi tations, a n
te nna design and construction, test equip ment. Very
thoro ug h book a nd one that should be in every VHF
shack. $2 .95

22-BEAM ANTENNA HANDBOOK- O rr (W6SAI). Basics,
theory and construction of beams, transmission line s,
matching devices, and test equipment. Almost all ham
stations need a beam of some sort . •• here is the
only source of basic info to help you decide what beam
to bu ild or buy, how to install it, how to tune it. $2.70

easy to
Do zen's

$4.95

DIAGRAMS- Ma rks.
e lectronic, ac, dc,
circuits nnd carries

$3 .50

55-TRANSISTOR CIRCUIT HANDBOOK- Simp le ,
understand explanation of transistor circuits.
of interesting applications.

53-BASIC ELECTRONIC TEST PROCEDURES- Turoe r. This
book covers just about every possible type of electronic
tes t equipment a nd explains in deta il how to use it for
every purpose. Te st ing : audio equipment, receivers,
t ra nsmitters, transistors, photocels, d istortion, tube s,
power . • . etc. $8 .00

54-HAM RADIO HANDBOOK-Herh:berg (W2 DJJ). This
is a la vishl y illustrated book to inte res t peop le in the
hobby of ham radio. Te lls how to get your ticket, se lect
a rece iver and tra nsmitter, learn the code. Pictures and
info on just about every commercia l piece of ha m
equipment. Better than a catalog. $2 .50

52-HOW TO READ SCHEMATiC
Components & diagrams; electrical,
audio, rf, TV. Starts with individual
through complete equipments.

56 - RADI O TELEPHONE LICENSE MANUAL - Smith
(W6BCX). Brand new question and answer study guide
for FCC commercial lice nses. $5.00

57-QUAD ANTENNAS- O rr (W6SAI). Theory, design,
co nstruction and ope ration of cub ical q uads. Buil d -it
yourself info . Feed systems, tuni ng . $2 .85

58-ANTENNAS FOR CITIZENS RADIO- O rr (W6SAlj.
General coverage, mobile a nd d irect iona l ante nnas for
27 mc. band. Build & tune 'e m. $1.00

69-5·9 SIGNALS- O rr (W6SAI). A manual of practical,
detailed data covering design and construct ion of high ly
efficient, inexpensive antennas for the amateur bands
that you can build yourself. $1.00

70-CITIZENS RADIO CALL BOOK- Lists all calls issued
until Ja nua ry 1960, plus lots of CB info. $3.95

71 -CITIZENS RADIO CALL BOOK SUPPLEMENT-Call s
from J a nuary 1960 unti l J uly 1960. $3.95

72-ABC' s OF HAM RADIO-Pyle (W70E ). De sig ned f or
the Nov ice ha m. Include s a ll of the information needed
to qua lify for the Nov ice License. 11 2 pages. $1.50

73-101 WAYS TO USE YOUR HAM TEST EQUIPMENT
Midd leton. G rid.d ip mete rs, a nte nna impedance meters,
osci lloscopes, b ridges, simp le no ise generators, a nd
reflected power meters are [overed. Tells how to chase
trouble out of ham gear. 168 pages. $2.50

74-HANDBOOK Of elECTRONIC TABLES & FORMULA$
Formulas & la ws, constants, standords, symbols and
codes. Moth tables, misc. data. $2.95

15-BUILD-A·WARD QSL ALBUM- Mount your prize QSL's
in this album. Room for 100 cards in each album p lus
labels for just about a ll possible operating awards. A
fine way to show off you r ca rds. $1.95

16-MODERN OSCillOSCOPES & THEIR USES- Ruiter.
Second edition. Shows what a 'scope is, whot i t does
and how to use it for ra d io, TV, transmitters , etc. 346
pages. $6.50

77-BASIC ELECTRICAL MEASUREMENTS- Stout. Second
edition. Covers a id s to computation, measurement of
resistance, ga lvanometers, shunts, standard cells, poten
tio me ters, a lternating current bridges, mutual ind uctance
measurements, bridge occessories, instrument trans
fo rmers, magnetic measurements ••. and lots more.

$11.65

50-MICROMINIATURIZATION-This is the standard te xt
on the su biect. Don' t see how a compa ny library can
be wi thout th is one. Everything is going to ha ve to be
built smaller, you know. $11.00

aspects of electronics: ham radio, TV. transistor radios.
hi ·fl. microwaves, trouble-shooting, Novice station, a n
tennas, lest equipment, etc. $2.50

48-BASIC ELECTRONICS- Cove rs subject co mplete ly.
Written for use with RCA Institute training cou rse. $9.25

49-ELECTRO NIC COMMUNICATION - Shra de r. Huge book
aimed at giving all information necessary for FCC
commercial a nd amate ur lice nses. $13.00

book, a
50t

10-1 , LIBERTINE-Shepherd (K20RS). Racy 35¢
besl-seller. Specially priced fo r you at •••

47 - PRACTICAL ELECTRONICS _ Hertzberg
Almost solid with pictures. To uche s lightly

23 - NOVICE & TECHN ICIAN HANDBOOK - Stoner
(W6TNS). Sugar coated theory: re ce ivers. tra nsm itters,
power supp lies, an te nnas; simp le co ns truction of a
co mp lete sta t ion, converti ng su rp lus eq ui p me nt. How to
get a ha m lice nse , bui ld a station a nd get on the air.

$2.85

24-BETTER SHORT WAVE RECEPTION - Orr (W6SAI).
How to buy a receiver, how to tune it, a lign it; build
ing accessories; better antennas; QSL's, maps, aurora
zones, CW reception, SSB reception, etc. Ha ndb oo k for
short wave listeners and radio amateurs. $2.85

28-TELEVISION INTERfERENCE- Ra nd (WIDBM). This is
the authoritative book on the subject of getting TVI out
of your rigs and the neighbors sets. $1.75

32-RCA RADIOTRON DESIGNERS HANDBOO K-BOO
pages of design note s on every poss ib le type of circvi t.
Fa b ulous. Every design eng ineer needs this one. $7.50

40-RADIO HANDBOOK, 15th EDITION- O rr (W6SAI).
This is for and a wa y the be st a ma te ur radio hand book
ever p rinted. Over 800 pages. $7.50

45-CURTA COMPUTER. The world's smallest compute r.
Send fo r detai led information. Makes the slide rule look
sick. Like a big Monroe computer only hand size.

$125.00
(W2DJJ).

on many

I) Read list of books and mark those you
must have .

21 Check off the sa me numbers on the or
der blank.

3) Total up the bill and enclose a check,
money orde r or cash.

4) Put the whole works in an envelope,
address and mail.

SI Don't forget the sta mp.
6) Or you r return add ress.

, .. - .... ..._._...-



IS-I NTRODUCTION TO elECTRICAL CIRCUITS-Jackson.
Deals with exactly what electronics and electrical en
gineering technicians need to know. Complete coverage
of electrical circuit theory, from beginning level . De
velops concepts of current, voltage, resistance, work, and
power. Shows how to expand basic concepts to so lve
elaborate d irect and alternating current networks used
in modern electrical and electronic circuitry. $11.65

79-TRANS ISTOR PROJECTS- Skip the theory and start
having fun . Radios: self powered, shirt pocket, regen·
erative , carrier-power, headphone. Instruments and ec
cessories; sine -square wave g enerator, preamps for
VTVM's, gain checker, shortwave cal ibrator, phase
shif ter, sub stitution box. Plus remote transistor ear, e lec
tronic compass, simple oscillator, lamp con trol, multi
imped a nce amplifier, electronic counter, portable powe r
supp ly • • • etc. $2 .90

80-SURP LUS RADIO CONVERSION MANUAL VOLUME
NO. I (seco nd edition). This book gives circuit dlc 
grams, photos of most equipment, and rather good and
com plete conversion instructions for the following : BC
221 , BC -3042, BC-312, BC -3048, 8C-0412, 8C-6045, 8C-90468,

SCR ·2704N 0453A se rie s receivers conversion to 10 meter
receivers, SCR -2704N 0457A se ries tran1mitters (cc nve r
si an to VFO), SCR-522 (8C-6204 and 8C·625 conversion
to 2 meters), TBY to 10 and 6 meters, PE.103A, BC-

1068A/1161A recei ver to 2 meten, Surplus tube index,
cross index of A/N tubes vs, commercial types, TV &
FM channels. $2.50

B1-SURPLUS RADIO CO NVERS ION MANUAL VO LUME
NO. II. Original and conversion circuit diagrams, plus
photos o f most equipments and full con version d is
cuss ion of the following: BC-045041ARC-5 receivers to 10
meters, AN/APS-13 xmtr/rcvr to 0420 me, 8C·0457/ARC·5
xmtrs to 10 meters, Selenium rectifier power units, ARC-5
power and to include 10 meters, Coil data-simplified
VHF, GO-9fTBW, BC ·357, TA-12B, AN/ART·13 to a c
w inding charts, AVT-112A, AM-26/AIC, lM frequency
meter, rotators, power chart, ARB diagram. $2 .50

82-S UR PLUS RADIO CONVERSIO N MANUAL VO LUME
NO. III-Original a nd con version d ia gram s, p lus some
p hoto of these: 701A, AN/APN-1, AN /CRC-7, AN/URC-4,
CBY·29125, 50083, 501041, 52208, 52232, 52302-09, n 
ARA, BC· 04042, 0453-0455, 456 -0459, BC ·696, 950, 1066, 1253,
2041A for dal filter, MBF (CO L-43065), MD.7/ARC-5,
R-9/APN -4, R23-R-2S/ARC·S, RAT, RAV, RM -52 (53),
Rt-19IARC -04, SCR-2704N, 5CR-522, T-1SIARC-S to T
23/ ARC·5, LM, ART· 13, BC-312, 3042, 3048, 191 , 375.
Schematics of APT·S, AS8-5, BC -659, 1335A, ARR-2,
APA10, APT-2. $2.50

83-THE SURPLUS HANDBOOK, VO LUME I-Rece ivers and
Transmitters. This book con sists entirel y of circuit dia
grams of surplus equipment and photos o f the gear.

One of the first things you really have to have to
e ven stort considering 0 co nversio n of su rp lus eq uip 
ment is a good circu it diogram. This book hos the
fo llow ing : APN-l , APS-13, ARB, ARC-4, ARC-5, ARC-S
Vt-{F, ARN-5, ARR-2, ASB-7, 8C·222, ·312, ·314, ·3042,
-3 04 04, ·3048, -603, -611, -6204 (SCR-522), 8C-652, ·6504,
·659, -669, -6 83, -728, -7045, · 7604, -799, -7904, 8C-923,
·1000, -10004, · 1066, -1206, -1306, ·1335, BC-AR·23I ,
CRC-7, OAK-3. GF-11, Mark II , MN.26, RAK-5, RAL-S,
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor
Co lor Code, JAN/Vr tube index. $3.00

B4-SURP LUS SCHEMATI C HANDBOOK-This, too, is a
book of sche ma t ics • • • and just 0 hint of conversion
strategy here and there. Contoins: APA38, APN1, APR1,
APR2, APS13, ARB, ARC1, ARC3, ARCo4, ARCS,
ARC5VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, AS87,
AS81GR, ArK, BCAR231, AC189, BC-191, 221 , 312, 3042,
314, 3«, 348, 375, 438, 04704A, 603, 610, 611, 620, 6.co,
6045, 652, 653, 6504, 659, 683, 6s.c , 728, 733, 745, 779,
7904, 906, 969, 1000, 10004, 1023, 1206, 1335, BN, BP, C3,
F3, CRC7, CRO-20S, CRT3, DAE, G F-ll, G09, GRRS,
1122, I1n, 1208, JT350A, LM, M07, MN26, PRC6, PRSJ,
RI704, RAK, RAL, RAO, RAS, RAX, RBH, RBl, RSM, RSS,
RCS6, RCS7, DC, DR, RDZ, SCR-2704, 2804, 288, 300, 506,
522, 578, 585, 593 , 60S, 610, 6204, 628, SPR-l , SPR2,
T8S99, JEW, TBY, TCK, TCS, TG34, TS34AP, TS251 UP,
VRC-8. 9- 10, VVX - l. $2.50

85-50 YOU WANT TO BE A HAM-Hertzberg (W2DJJ).
Se cond edit ion. Good introdu ctio n to the hob b y. Has
photos and brief de scr ipt ions of almost every commer
ciall y a vailable tra nsmitter and recelver, p lus eeces 
scr jes. La vishl y ill ustrated and reodable. 52.95

RI70-BASI C elE CTRONICS-Rider. Five vo lume set of
reall y ill ustrated books. (1 ) Power supplies. (2) Amp li.
fier s, (3) O scillators. (.c) Tronsmitters. (5) Receivers. Soft
covers. $10.00

R199- GETTI NG STARTE D IN AMATEUR RADIO-Berens
(W2PIK). Fundamentals for ge tt ing Novice license. $2 .40

R221-BUILO ING THE AMATEUR RADIO STATION- Bere ns
(W2PIK) . Se q ue l to above. Everything you need to know
to build you r fi rst ham sta tion. $2.95

R23S-RAD IO CONTROL FOR MODEL BUI LDERS-Winter.
One of the best ond newest books o vailable on RC. $4 .25

R245-HOW TO USE GRID·DIP OSC illATORS- Turne r
(K6AI). Construction & uses, an important book. $2.50

SNS8-S0UND-N-S IGHT CODE CO URSE. Three 10" lP
rec ords ond instructions for Novice code , 0 -8 wpm. $9.50

SNS20- S0UND-N-S IGHT CODE CO URSE 20 WPM. Ad 
va nced course from 9·20 wpm, three 10" lP 's. $8.95

SNS28-S0UND·N-SI GHT CODE CO URSE COMP LETE. All
six LP records. 0 -20 wpm and full instructions. $15.95

Handy order form for people who don't mind ripping their magazines to pieces.

I 2 5 10 20 21 22 23 24 28 32 40
45 47 48 49 50 52 53 54 55 56 57 58
69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 R170 RI99 R22 1 R235 R245 SNS8 SNS20

SNS28
Circle the book numbers you wish to orde r. Please inclu de cash, c heck. money order . . . o r something
we can de posit in the bank.

Na me: Cell : . . . . . . . . . . . .. . - . . .. . .

Address: .. . . ... . . . . . . .. . . . . . . . .. . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . .

City: Zone : Stete : .

Radio Bookshop, 1379 East 15th Street, Brooklyn 30, New York

'71: "A.6.~.6.7I Nj: • ~I
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41
64
62
47
58
43
53
48
59
58

2
62
59

5
59
62
62
56
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Advertisers Index
Alden Co. . .
All ied Rad io Corp. . .
Altronics-Howard . . ...
Alvaradio .
Amber Industrial Corp .
Central Electronics, Inc.
Clegg Labora tories, Inc.
Cos mos Industries .
Cushcraft .
Dow-Key Co .
EICO .
Excello .
Fa ir Radio Sales .
General Electric .
G lobe Industries, Inc. .
G raham Co. . .
Ham-Swap .
Hi- Par .
Inte rnat ional Crystal Mfg. Co.

Cover 2, I
McRae-Smith . . . . . . . . . . . . . . . . .. 57
Metro Electronics Corp. . .. ..... 56
Mini- Products, Inc. ... . . . . . .. 45
Neil Co., The . . . . . . . . . . . . . . . . . . 46
Peterson Radio Co., In c Cover 3
P & H Electronics, In c. . . . . . . 51
Precision Communication Assoc.. . 57
Rad io Amateur Call book, Inc. .. . . 6
Radio Bookshop 60, 61
Rex Radio Supply Co. . . . . . . . . . .. 62
R-F Wattmeter 57
Sola r Elect ronics Corp. . . . . . . . . 55
Spe ra Electronics Supply . 53
Sta ndard Parts 47
Stellar " . . . 39
Subscription to 73 . . . . . 54
Tapetone, Inc. . . 49
Telrex 7
TMC . . . . . . . . 63
Vesto 49
Vibroplex Co., Inc. . 5/
73 Subscription . . . . . . . . . 54

Th e FASTf:ST .....y '0 buy, sell Or s_p Ham Ceed

$ 1 a year brings you 24 issues of bargoin s gol ore 
PLUS the " Fa stest Woy in the World" to profltobly
dispose of your old or excess parh and equipment.
FREE od certificate and latest edition returned lmme
diately if you send $1 NOW to,
HAM~SWAP, Inc ., 3S-F Eost Wocker Dr., ChicClgCl I, III.

TELETYPEWRITER EQUIPMENT
Collins 51J Receivers .50-30.5 mc.
Model # 14, IS, 19, 26 & 28 Teletype mcchines, Tele

writer Receiving Converter ond others.
Kleinschmidt TI98-TT99-TT100

For generol informotion & equipment list w ri te:

Tom W1 AFN, Alltronics-Howord Co.
BOX 19, BOSTON I, MASS. Richmond 2-0048

PLEASE NOTE
Hams south of Boston, Mass. Bob Graham
WIKTJ now has another exclusive amateur
store at 1105 North Main Street, Randolph,
On Route 28, one mile south of Route 128.
Telephone: WO 3·5005.

net to AmoteufS
complete wlih

tubes.

Excello Electronics Co. , Inc.
196·10 116TH AVENUE • ST. ALBANS 12, N. Y.

All ow 1 to 2 Weeks Shippi ng

TRANSMITTER FEATURES
Neon Ind icotors-Provid ing mon itoring of B p lus ,

f inol Tuning, Grid Drive and Modulation, 0 1 a
Glance.

Tuning Contro ls-Tun ing controls ore a ll on the Fro nt
Pa nel.

Acce ss to Components-Re mova b le Enclosur e gives
access to a ll Compone nts.

T. V. I. Suppress ion-T. V. l, Suppression is ac
comp lished by shie lding Clod design.

Com pod Size-Com plete s ize of unit is 4" x 5" x 6 "
moking it one of th e Smo llest Six Meter Xmitters
cvctlcble.

Low Pow er Com umption-250 -300 volts @ 60 MA,
6 AQ 5 Fina l Am pl ifier, 12 AT7 Osci llotor Multiplie r,
6 AQ5 Modu lo tor, 6AU6 Speech Am plifie r.

S ..nd .lIu n e)" Tu

._ . .. _.._...-

SURPLUS BUY5
RG8U 2' Jum per w. male ('On: plugs 69t ..•.... ....3 lor $2.00
RG8U 50 ' w. mall'" ron: pluga • • . . . . • . . . . . . . . . . . . . . . . $3.50
Headset H58U 10K ohms w.Yheadband & 1'1.;,5/n l'"\\' ...• $2.95
Headset HS30 10 im p. plug Jil In cars, ue $1.39
Relays: 12v eon. 2A cont, Hl'DT• .... .. .. . . . . . ... 3 for $2.1)0

11 K ohms. small. scaled. DPDT . ... . . . .... • . .. . $ 1.95
24\"1lc, AIBed . scaled . DI'DT .. . ... . . . . . . . .. .. .. . . . $ .95
5{100 ohms. ouen rra rn ee, DP DT $1.89
6vdc roax lal. nxc fll tlngs . SPDT . ne w $4.95

Vari able Conden~en: Dual 3·25 mmf<l.•llIal l.. . . . ..... $ .69
140 mmrd P C w./. haft $ .89
100 mmfd APC seeewdrteer .......•.............. $ .69
Dual 3:i0 mmfd. n, Hammer. FH I'I-nl't........ $2.25

Telephone Dia l. newest type phone dial..... .•... ... . $3.95
TelephGfle HfIl dset (Grey) new t n ' l' "'. ,'ro ll . on l. . . . . . . $5..95
BC133 '0 tube VHf eee. w./tuhes ,b'na & eonverston

for 2 or 6 met ers . 20 lba, clean . . . . . . . . . . . . . . . . . . . . $5.95
BC· 604 transmitter, new' , con,. 10 meI I'TS $11 .9$
l2vde 2A supply, 1151"&1: Input, new . 3:; U.§ $8.95
Reed freq mehr 51-63 ey 3" panel, nl'\\"...... .... .•.. $9.9f
Reed l req meter 380·4 2l) CYCle9 . new $10.95
Ground P lane ant, COA66S9, 72.5 me IA ..-al"<:' vert tnat.

Il k & all ntun aa. uses 52 ohm cabte, m-w ..•• . .... . •• $7.95
Vertical Amenna, eou apetble, 25', snun arum. pulled II)"

s t .:l lnleM9 steel cable on pulley•. ."ltg clamps Inc!. . . . $9. 95
ARC·~ : BC-458 new w./tuhes , SSB con\·. . . . . . . . . . . . . . . $9.95

REX RADIO SUPPLY 84 Cortlondt St., N.Y. 7, N.Y•

EXCELLO ELECTRONICS PRESENTS
A Ne w l ow Price V. f . H. Si:ll Meter Exciter w ired
Clod te sfed w ith tube s , The Exce llo SPC 6 -6 Six Meier
Tron smitter Exciter is the lowe st p riced six meter
tronsmitter o n th e market te -dev, This is not (I kit ,
hut 0 comp le te uni t, ready to put on the air with
a ny po wer supp ly from a n At rece iver.

$29.95
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to all our Ham Friends

the world 0 ver

from the

.ausea Ham Shack-

W8CZE
Jack Schneider

W9VOB
Burt Fischel

W9BHD
Joe Huffman

W9HLA
Joe Gizzi

W9WHF
Jim Sommerville

and from the rest of the gang at Allied
W9BU D Larry Blostein
K 9 B Y D M. Fleischman
W9CCW Rudy Ackermann
K 9 C D J Joel Bolker
W9DCB Mi lt Fojti k
W9ECC Bob Gumrn
K 9 ElL Don Saxon
W 9 EX Q Chuck Stone
K 9 G 5 B Norman Eastman
K 9 G X K Jack Wolfson
K 9 H LV R. Archambeault

K 9 HOB Don Wisniewski
K N91 J 0 Mike Heinrich
K 9 KEF Leon Hearn
K 9 K V Q Rodger Nord lund
KN9KWT Bob Oatley
K 9 K W Y Sherwi n Berger
K 9 M D F Jack Marcus
W9M H B Goodwin Mills
W9QBB Tasker Day
KN9RI D Lloyd Mast

W9RN D Jack Matin
W9SFW Lou Dezetlel
W 9 5 I A Frank lin Swan
W9THG Leo Borek
W 9 V H I Don Kob i ljak
W 9 V H 5 Tony Marcello
W9WOV George Bercos
W9ZJU "Doc" Towler
H H 2 L R Louis Rournain
W 9 V E5 Phi l Simmons
W 9Z 0 A George Duffy

100 N . WESTER N AVE . , CH ICAGO SO . ILL .

serving the Amateur since 1921

ALLIED RADIO

l.~ . .. ..,. ~J~r""''' '''



6 Meters, PR Type Z -9A,
50 to 54 Me., ± 15 Ke.....$6.95 Net
Citizens Band, PR Type
Z -9R, .005% $2.95 Net

the Mark
of the Maker's
Confidence in
His Product

• • •

PRs are built to PERFORM • • • under good
conditions and bad. They have that extra
measure of stability and dependability
BUILT-IN • . . that plus of rugged precision
that guarantees years of unfailing service.
Thousands of pre-war PRs are still per
forming ..• s till right on the kilocycle! No
wonder PRs can be UNCONDITIONALLY
GUARANTEED.

40 and 80 Meters, PR Type
Z-2, . 500 Cycle' $2.95 Net
Third Overtone, PR Type Z · 9A,
24,000 to 24,666 en d 25,000
to 27,000 Ke.• ~ 3 Ke $4.95 Net

o/tJl£O~Ut,:t;:04latty

rJtW/Ul/J

USE AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC .
2800 W. BROADWAY. COUNCIL BLUFFS, IOWA

EXPORT SALES: R oyal Natlonal Corporatio n , 250 \V. 57th St reet, New Yo rk 19 , N. Y•• U. S. A.
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