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NOW' have a more compact rig- a cleaner tube installation!

flSE G-E 6CL6
POWER-PENTODE
MINIATtlRES.'

6.3 v

.6 5 amp

300 v

30 ma
300 v

7 ma

6CL6
9-Pin Miniature

Filament Voltage

Filament Cu rrent
Plate Voltage

Plate Current
Screen Voltage

Screen Current

..
PO P U I-AR , versatile l)'PC 6AG7 takes a hack scat

to G.E.'s 6CL6-a new miniature equivalent
that will do what the larger tube will do, while
occupying but a fraction of the space!

You can add this "plus": the new miniature's
9-pin construction provides two base pins each for
control and screen grids. This feature increases
flexibility when connecting up the lube. The 6CL6
is useful in so many different v...a}'s. )'OU are assured
of a clean installation no matter how \ 'OU mav

• •
apply the lubes or ee\'amp )'our circuitry later,

In a low-power rig, two 6CL6's will handle your
r-f unassisted. one as oscillator. the other as
amplifier-output lube. For medium power, two
6Cl6's will feed the signal into your "big boule",
with the first again serving as oscillator. The second
splits the functions of buffer and frequency
a mplifier, or docs either job alone.

Ask your G·E tube distributor to show you the
6CL6! Do your pocketbook a favor by taking
advantage of the tube's moderate price! 'Tube
Department, General Electric Co., Schenectady 5, N. Y.
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ALWAYSTOPS WITH A a i[ra lers

You'll have the best QRK 100 watts
ca n give with H a ll icrafters HT20
transmitter- and you' ll l iJfen to more

and hear it better on a Hallicrafters

receiver. You be the judge - you hear

the difference!
It's value like this-and more of it

dollar-for-dollar in every price class­
that has made Hallicrafters equipment

the unchallenged first choice of the
world's most critical expert, the Amer-

A Ha m's Dream J Model 5X71 - Com. ~
Rcvr. especially designed for top ham
performance. D ouble conversion, built-
in N BFM limiter stage. 538 kc to 35 Me,
46· 56 Me in 5 bands. Temp. Ccmp.. volt.
age reg. 1 r- f, 2 conversion. 3 j·f Stages.
Xtal. fi lter, -t -pos. selectivity, I S!/:z" x
8 U," x 12" d""p. Ship. w[. 51 1bs. 1l 5V,
A.C II rubes, reg., rect.$ 224.50

ican amateur operator for 19 years.
Hallicrafters equipment is designed

speci fically for the ham operatOr­
planned to meet his p ro bl ems­

planned to fit his pocketbook. The '
measure of Hallicrafters success is in

the reputation this group of experts
extends to this equipment. And that

reputation is unchallenged in the field .

You can hear the answer every night

of the year on the air - JUSt listen!

~ Top Selectivity -Low Price I Model 576
- Dual Conversion Super with 50 kc am­
plifier for tops in selectivity, 500 CPS. at
6 db down - 3.5 ke at 60 db down. Giant
4·in. "5" meter. 540·1580 kc, 1.72-32
Me in 4 hands. 1 c- f, 2 conversion, 2 i-f
stages. Spes. selectivity. Phone inputjack.
3 watt output. $179.S0
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~ Model S-;40B ":' Covers Broadcast Band

540·1 700"kc and three short-wave bands.
1. 7-43 Me. One i-i; two i-f stages. Electri­
cal bandspread tuning. Switches for auto­
marie noise limiter. code reception and
th ree - position tone control. CW pi tch
control. Built -in PM speaker. 11 5 V, A.C.
Only $ 119.95

~ Matched Speake r, Mode l R46 - The perfect
spea ke r for SW. Includes transformer of
SOO/600-ohm input. Voice coil impedance
3.2 ohms. 10'· cone. Black finish. IS" x IOYs"
x IOYs" deep. Only $ 19.95

Tva Suppressed 100 Walter-Model HT20 ~
H ere's the transmi tter you've been waiting
for ! Continuous coverage from 1.7 Me to

30 Me. Full band switching. no more plug.
in coils; choice of 10 crystals. Shielded, fil­
tered r-f compartments plus low-pass 52
ohm co-axial li ne output fil ter assures at
least 90 db suppression of all harmonics
above 40 Me. Only $449.50

*
QRK- Interna tiona l " Q " Signal for­
"W ha t is my readability? "

-
Chicogo 24, lIIinoi'

World', uaditlg /;xc/us;'., ldanuf aclUrtr ofCommunicalions,
Higb.FiJelit], Prt rision Radio and Tt ln i,;on
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THE No. 3902 4 LO CK TYPE HIGH

VOLTAG E IN SULATED SHAFT
EXTENSI ON

Now 11K- ""i1"", DESIGNED FOR "'PLICATION
No. 10001 . ha f t la c.. a nd ' M No. 39073
InlulcrtW high \l'oltoge pol.nll. ..... '., .......lo"
mountingl 0'. . ..a llob" a . 0 l ing" inMgrat.d
"nit-Ih. No. 39024 . The P'OpeI' Ihoft length
II independent of the pa...c Ih idln.... The
. tOH Ord , haft hen pro", i, lo" 'or urew driYfl
odjultment. Speciel . ha f, orra"~ent. _
ava ila bl. f., indus" i.1 application• . Extens io n
shoft and Inl ulated ( o" pUng .,. m o lOed . 1 a
. Ing le u nit 10 provide a ecuracy o f o lignmenl
a nd _ M of Inllo llo ' ion .

JAMES MI LLEN
MFG. CO., INC.

MAI N OFF IC E A N D FAC TOR Y

MALDEN
MASSACHUSETTS

Feenix, Ariz.
Deer lion. Ed :

You bet ter pos t-hasty checki ng wit h lIon. Uncle
Sam and his poetofficc departments, on acc t. I think­
ing tha i some male ) "OU sending me resenrly not
a rriving. At leastwi se, I'm sure )'011 must have ritt en
to me, a-k ing me to ri ting l i e article on mobile
rad io. Only reason I saying this are know ing that
you are abouts to bring ou t new ~I oh i le Handbook,
with eleventeen thousands of pages or somesuch.
~h'in~ scillions of J,':oOO ideas to mobile amchoors.
and of nat churally you weming to have artic le in
Han(I!K>Ok hy good old Scratchi, the mobile geenyus.

Certainly lOU re-me-mberin g that Scratch! are firs t
kno..... n 113m to causing t w en ty-nine ca r pi le-up ..... hi le
using mobile rir;!: in his ca r? Whoosh- ",,-ha l a mew...
t ha t were. Or thai Sc rat ch i a re first amchoor ever to
have q uarter-kilowha t ri r;!: in C8I" for one months with­
out be able to ra ising a nybuddy? Anri you also
knowing, I'm ce rta inly. that Scratchi a re fir!lt am­
choor to worki ng mobil e to South America on fort y
meter phon ey band cu pple yea rs ago ( us ing second
harmonic 'of eighty meie r s ip;nal)?

With all th at repata ..hon , no Mobi le Handbook
would he cumpleat without seeds of gee nyus from
lion. Scra tchi, ' "OU nOI thi nk ing ? On acct . you ~oing

to press with Hand book almo... t im meed j utl v, follow.
ing are some l i e ideas you wan ting to USe', I'm surely.
I am riting on low-freekwensy mob ile antennas hf"­
cause that a rc major problem facing would-be mobile
IIams. and I only intrusted in solving hardest prob­
lems.

Scratchi' s Slider Hints on 160 and 80 _" eler
Mobile Antennas

Antennas for u ... ing with mobile rillS on ca rs are
coming in four different rypee : Screw Th em On: Let
Them Fh : Let T hem Drag : Keep Them Tight.

Screw Them On
T hese antenna.. a re kind evervbuddy havi nu an,'

us ing. In klooding all tYIJPs whi ps, whether th t>y he
botto m -loaded er-nter-Ioe ded or top-loaded.

Scratch! not ~oin lt sa)" much about these Iyllf' ll. all
most amchoors already usina them. Besidc-rlmc.
Scra tchi st ill mati at top-loaded antenna ever >: inre T
using on e in old convertible ca r I having, Antenna
are mounled on hack bumner, and on e time when
dammine on brakes too fa ..tl v whip are bcndin a for.
ward and 10n- loMI roil are givi ng Scra tch! had rase
of ro il form in th e nozain.

t~t Them Fl y
A few smart een tb- Iellows using thi s type. Mea in

bark of th i... tvoe a rr- usin g wirp what a re nea r th..
rilP Ieneth for RO and 160 met er.. hand. Netch urall v
can't mountina five-houndred feets of wire on car, <0.0

( ContinlU'l! on flatU 8)

-
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Back Again by Popular Demand!

T HE COMPAcr VERSATILE ST-203-A is again available-because
you wanted it. A proven mobile transmitter, Stanco! ST-203-A is

being used by thousands of hams toda y.
Designed primarily for mobile operation, the ST·203·A can be used

for fixed sta tion service. Specially desig ned mounting fasteners permit
you (0 operate the ST-203-A in your car and then quickly and easily
transfer it to you r shack, summer home or other fixed locatio n.

Power is obtained from a dynamotor or vibra tor supply for mobile
work or from an AC supply at a fixed locatio n. Perfo rms efficiently
with the surplus PE·103A dynamotor and T-1 78 carbon microphone.

Briefl y, the circuit lineup consists of a 6V6 harmo nic oscillator work.
ing fcom 7 me. crystals. a 2E26 Class C amplifier, a 6J5 grounded-grid
speech amplifier, and a push-pull 6V6 Class A-I modulator.

Attractively styled in silver-gray hammertone finish with gray plastic
control knobs and brushed metal carrying handle. Size only 8Ys" x
7tiJ " x 6~". Weight with tubes and crystals, 9~ pounds.

T he ST·203-A, completely assembled, wired and tested, $667 5AMATEUR NET PRICE, less accessories .
Kit, including prefabricated chassis, mounting p late, d ust cover, p re­

pared lead wires, all constructional components
and detailed. illustrated instruction manual, $4750
AMATEUR NET PRICE, less accessories .....••• . • •••

NOTE THESE FEATURES:

WHAT
USERS

SAY • ••

"Superb piece
0/ engineering"

"Easily assembled • • •
excellent per/ormance"

"T be ultimate for
mobile use"

"lVell pleased • • • not
(J minute 0/ trouble"

"Kee p up the
good work"

"Everything pCf'/ed
first try"

"Anotber good
Stancor product"

• 27.5 Watt Amplifier Plate Power Input
• Radlotelephony.Amplltude Modulation
• Two Crystal.Controlled Frequendes
• Covers Popular 10 and 11 Meter Bands
• Easily Converted to 20 and 75Meter Bands

• Press.to.talk Operation
• Both Mobile and Fixed Station Use
• Accessories Available at Low Cost
• Compact-LIghtweight
• Moderately Priced

SEETHE SHOH AT YOUR STANCOR DEALER TODAY OR WRITE DIRECT FOR DESCRIPTIVE BULLETIN

STANDARD TRANSFORMER CORPORATION
3575 NORTH ELSTON AVENUE • CHICAGO 18, ILLINOIS
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Lei Them Drag

T h is are neerly same idea as Le t Them Fly, only
here you tossing wire ou t window a nd lett ing it dra g
along the road . Are reel peechy skeem until go ing
around curve or gett ing into tra ffick. I{ having !'-eV.

era l miles of wire on reel can youshall y keeping
anten na on rig if unreeling fast when loosing hunks
of antenna, espeshully if have friend in car to help.
ing. .

Sc ra tc h! a lso work ing on new skeem what working
like dispensers {or putting sand under wheels of
trucks. :\lixin p; up sand a nd carbon granyouls a nd
putting in hoppe r on ca r, so as driving along lcev ing
thin t ra il o f sand a nd carbon . Ca rbon acting as
cond uctor, and sa nd insu lating ca rbon from road .
Connect ing outpu t stage to hopper full of the gunk.
This are soope r idea, you not thi nking ? Only trubble
ca n sec is if havin g hi gh wind ant enna blow in g awa y
fast as la yin g it down.

Keep Them Tight

Thi ll a rc proll y best idea of all, and only drawbacks
are nepd ing two ca rs. First gelli ng cu pple h undred
Ieets of tow-rope, wrappin g antenna wire around it,
then lying tow-rope on hack of front car and front of
back ca r. Gell inJ! some fellows to steer back ca r, and
you drh.. ing ofT towin g other ca r. Antenna are nicely
in clee r a nd everythi ng hunkv-dory a nd legal. I{
local poleesma n ask ing ho wcom e such long tow-rope,
just telling h im that bu m steering 01her car are not
such hots d river, a nd you nol wanting him too close
10 you.

A ren't tho...e urate ideas, lion. Ed ? r k now you
will prol ly wan ting to ru sh in to print in you r new
:\Juhilt' Handbook, lion. Ed., so I ..ienina off ha ..t ily.
Just sendlng check {or same to youshowall address
if being so kindly.

'. ' h e "· res n o IInlllft~sl

Hes nectivelv yours,
Heshafi st! Scratch!

(j, om page 6)
th row ing it out window and letting fl y. Of al so
nat chu rally are havi ng 10 u..e reel small wire so it
ca n 't be seen.

Slicky stun t are purring hunk of sumthing on e nd
of wire !!OO it llyinl( out stra te behind ca r. O ne am­
choor I knowing putting paper drinking cu p on e nd
of wire, so wind ca tc h ing in it. I more lik ing putting
a irplai n on end of wire. Wht"n out in open country

.can adjusting model airpla in so wire getti ng up to
nice a ltytood. Boy are thi .. putting ou t eignal , I
heering. Only tim e Scra tchi tryi ng this I havin g 500
feel .. o f wire out and coming 10 wh ere tellyfo ne lin es
eros..ing road. W ha mmo ! ! ha ving short ant enna like .
sixty.

use

proven components
Now, when Civil D efense is so

important. m obile radio e q u ip men t
mus t he huilt to perform with the same
d ependa b ilit y as required by the Mili­
t ar-y . A M P II I<: N O L C oa xia l Cables a nd
HI" Connectors -the sa me components
which a rc being used in S ignal Corps
a nd Air Force rad io eq uipment- a re
available for c iv ilia n usc. The eng ineer­
ing, fabrication a nd testing that com­
prises AMPIIENOL production guarantees
t ha t t hese parts can be cou nt ed on for
to p effic iency a t any time . T he fact t ha t
r e pl a ce m e n t s o n these severely used
component s are so rarely needed has
give n a no t he r measure o f dependability
La their users .

AMPllfo: NOL Coa xia l Ca b les a re
m anufactured of tested ma terials a nd
h a ve s t r ict e n d- t .c-e nd uni formi ty.
Utiliza tio n of low moisture-absorbing
polyethylene a nd T eflon'" d ielectrics in ­
sures low losa.Matching the efficiency o f
AMPIIENOL Cables a re t he easy t o install
H F Connectors. T hC'l'>C provide excellen t
impeda nce match with low R F loss.

- E. J. DuPo"l r~g . T . M.

for

se e your~ dealer

for AfoJ/1e ra dio equipment

AMERICAN PHENOLI C CORPO RATION
chicago 50, illinois

T he Ama teu r Hedio Club of Fresno, Califo rn ia, e x­
tends to you a cordia l invita tion to join them in the
fl'!'i thd li('" which they've pla nn ed for Saturday. Ma y
2nd, a l tilt" Fresno .\femoria l A ud itorium. This will
be t hei r Eleventh Annual Hamieet, for which the y
have scheduled a dinner. e ntertai nment, and a prize
dra wing, among other activit ies. O btain your pre­
reg istrar lon tickets at -t.50, from G rant Storey, 908
w. P ico, Fresno, Calif.
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LF·601

•

ATWO-FISTED WAY
TO BEAT

Television interfer ence may he due to short wave broadca st ing sta tions, amateur radio transmitting
sta tions, diatherm y and X-ra)" eq uipment, a utomotive ignition noises or similar sou rces. The basic
problem of elimina ting this interference is th at of reject ion of the signals received from these sou rces.
Interference to television receiver reception caused by transmis..ions from an amateur sta t ion ca n
be caused b)' harmon ics or by shock excita t ion from the transmitter, The shock from the trans­
mill er fundamental can be cured at th e tel evision receiver with a Bud HF-600 high pas .. fi lter.
Harmonics ca n be greatly reduced or elimi nated at the transmitter by use of a Bud LF-601 low
pass filter.

•

H F·600

FILTERPASSLOW
LF· 601

- -_.....

LF-601
Harmonics can be greatly reduced or eliminated at the transmitter by the use of a BUD tF-60l
low pass filter , which has the fol lowin g characte ristics :

1. :\Iinimum atten uat ion of 8..1) deci bels on all frequencies above 5. megacycles and a mini mum
of 93 decibels above 70 megacycles.

2. Maxi mum rejection is adj ustable from 60 to IX) megacycles. This. tuna ble feature provides
two slots at least loo decibels down on any 2 .T V channels.

3. The cut-off frequency is 4-2 megacycles .
4. T he unit will easil y handle a full kilowatt mod ulated on a reasonably fl at line.
5. T he insertion loss is less than one DB. /
6. Since the design of th is fi lter provides an adjustable feature, the unit can be used with

either 52 ohm or 72 ohm coa x.
7. Each induct ance is in an ind ividuall y shield ed compartment.
8. .\ 11 capacitors used are variable.

Bud I F·601 Size 12" x 2~" x 2~ " - Amateur Net -$13.9S

BUD

BUD HF-600 HIGH PASS FILTER
The HF-600 high pal'S filter is desi gned to have a cut off frequency at 42 megacycles. th us th i..
fi lter rej ect s signals fro m 0 to 42 megacycles. II is with in this ran ge th at the rnajoritv of si2"nal!'o
ca using Inte rference would be received, Since there is nn attenuat ion above ".2 n-egacycles, picture
strength or quality is not affected. This unit is easily insta lled on the T.v. set.

Bud HF·bOO - Size 3~ " x 2!/sH X 1!/s" - Amateur Net - $3.00
S ee these f'fficif'nt fillf'r.~ at yOUT distributors, II hf' does n OJ bore th em; write us, gil'ing his name.

BUD RADIO,
2118 EAST 5 5 t h STREET DEPT. C

Inc.
CLEV ELA ND 3 . OHIO
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:t:,' Fa ir!i e'''' P.,v e nu e e U p pe r D arb" , P o .

Amateur • Engin• • r • Serv;ce Ma n
Laboratory Technician • Experimenter

Hn~K E R & WI LLIA MSON, INC.

.'re"ell. and .'rupheCiC':

o . .I \. . II. ~'- . C'nn\'t!'n Uon
The Oregon Amat eur Hedio Association will hold

their 1953 Convent ion in Salem's .\ Iarion 11 01 ('1 th is
coming .\l ay 2,1n l an d 24th. T llI'Y an' offeri ng a full
prog ram of cntc rtuinmen t for visiting ama te ur"!
wh ich includes lectures b)' eminent aut horities, con­
1 t"~I !'I. equ ipment di splays. swap amI ~hoJl mom. etc.
The prize li st hegin s with a Johnson Vikin~ II. wi red
and ready to operate. plus " ..zen s of other valua ble
items. The reg istrat ion Ices arc. for Cenerul and
Advanct'tl e la ...... ama teurs, $7.00 ; Novice class. 5.00;
and other non -licensed persons, $3.00. P rt' -rt'"Jd "tra­
t ion be gins Immediately,

'('h e Nl'o~ h n \ 'all.-,.· lIa ... le,,,,'
The annua l lIam picnic of the Neosho Valley

Amateur Had io Club will be held during S unday.
~ray Nih, at the OS8,;e City Fair Grounds at Usage
City, Kansas. It is not a convention, hut a good old
get-together picn ic. a nd a program of ente rtainment
has been planned which includes prizt's a nd games.
The location at the Usage City Fair G rounds offers
plenty of space under cover in case of rain. If
you are 75-melt'r mobile. then' will be a trans­
miller on the air to steer you jn . All Hams, their
XYL's and kids are invited to come and spend the
dar. Please bring your own sandwiches and pota to
salad; coffee and doughnuts will be provided f ree.
Registrat ion is practically free, too. a t SO cents. T he
committ ee tells U~ t hat there will al"'tl he display
space ava ilable fur dealers at no charge.

"'I..~ f ;rl"a.er N•••.nub lIa .....·.'.
On Sunday, ~Ia y 3 1, The Greater 5 1. Louis Ham­

fest will be held , a t the "Creve Coeur Farmer's
Club,' 2 miles west of highway 66 on Olive St. Red.
In St. Louis County. The Hamle-r commi ttee has
planned a n e xtensive program of entertainment.
which will include game-s for men, women and chil­
dren. dancing. and nume-rous prize awards. Several
a ttendance prizes will he given, alt hough your
presence will not be required for the final prize
dra wing. Admission will be 1.00, and ch ildren with
parents will he admitt ed fret'. A cord ia l invitation is
extended 10 you a nd yuur Iriends to join in the Iun.

'l'11t~ lil t! K.Htnehno(!hee lIantr(~~.

On Sunday, .) Iay 31. 1953, the Kennehoochee Ama­
teur Hadio Club of ~Iar i t"tl a. Ceorgia will present
their gala annua l Hamfest. Scheduled 10 take place at
Lith ia Springs. Ceergia, th e Hamfest agenda fea tu re-s,
among other- activities, a t ransmitter hun t, swimming,
and a barbecue 10 renew your energy. There will
also be a prize drawing, (Juring which a J ohnson
Viking I ( Trensmiuer ( wired) will be awarded on
an adult admission ticket. Admission, for ad ults,
will be 2.75, and fo r ch ild ren under t welve, $1.50.
Tickets may be obta ined in advance f rom It B.
Pledger, \\'4 PC, :lOR :\lcCord St.• ~rariella, Ga.

·Ilh l\. n n u a l U.~\.. II .('. " ·:UI.I: (;ahh'"
The Uniontown Ama teu r Hadio D ub W3PIE will

sponsor, on Saturday. June 6. 1953. the occasion of
their Fourth annual gabfest, which will he held at the
club grounds on the old Piu eburgh Road. You are
heartily welcomed to att end this lively meeting, t he
program of which includes auct ions, movies, plenty
of refreshments, and a prize d rawi ng. Don' t miss it.

* Frequency Range-l .7S to
260 Me. In 5 lands

* Adjustable Sensltlvfty Controt•* W. dg. · . hoped 'or Easy At..
ceu In Ha rd. I. -gef.a1 Places

* RU l t Pro.' Cha u ls , St urdy
Aluminum Cale

* Monitoring Jack a nd Diode
Switch* Pow. red by 110 V. A.C. Lin.

H.", LoW' 'rice,
$39~i

A HIGHLY USEFUL INSTRUMENT
FOR THE

The New B & W Model 600 Dip Meter pro­
vide. yo u wit h a convenient mea ns of doing
the job in a minimum o f lime with dependab le
accuracy.

It is an edremely sensitive and re liable piece
0 ' lesl e q uip me nt having innumera ble uses in
the Ham ShClCk, Se rvice Shop, f led ,o n;, Lo b ­
oratory, Or Produc tion Plant.
Armed with Ihi. versolil. and Indispensable
Ins trument, yo u eliminal. the guess.work dvr­
;ng mea suremen t of- tan k circuil fre quenciu,
an tenna s, feed line systems , po ro sities, and
a ther perl inent tuned circuit characteri sl ies,
with speed and accuracy.
The handy instruction man ual furni shed with
e ac h in strume nt coven fu ll informa tio n on how
to use the Model 600 as an Absorpt ion Meter,
AUAil iory Signa l Oeneralor, R. F. Signa l Mo ni­
to r, and several special appl ications a s well.
Se e it ot all leading electronic porh d istr ib u·
Ion thro ug hou t the U. S. A. and Canadal or
write for descripti.e bull etin.
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AN EVER INCREASING NUMBE R o f amateur
radio opera tors arc finding tha t they can take Eimac
qual ity on the h ighways with them by employing
E imac 4-65A radial-beam power tetrodes in thei r
mobile t ransm itters. Physically and electrically the
4-65A is ideal for mobi le. It is small, compact, rug ­
ged, rad iation cooled ; has a high power gain and
requires low drivin g power and simple circui t design.
But one of the best o f many fea tures is that th rough
appl icati on o f fil am ent an d plat e power s im ul t a ­
neou sly ,varm-up periods 3fC eliminated. Also there
is no costly battery drain during stand-b)' periods be­
cause the thor ia tcd tungs ten filamen t hea ts ins ta ntly.
Although the sma lles t of Eimac's complete tet rodc
line, it contains the Eimac specia lt ies o f non -emi t ting
Y3 g rid wire, pyrovac* plate, input-output shielding
and thoriated tungsten filament.

Investigate the possibilities of the Eimac 4-6SA on the
new 40 meter phone and other bonds by writing our
Amateurs' Service Bureau for additional informarion.

EITEL-McCULLOUGH,

• An Eimoc trade name

INC.
CALIFORNIAB R U 'N O .• •

5 A N
[-porI Age nts : Froior.5. Honsel>. 301 C lo{ 51.• Sen Fre ncisco. Cel ,forn ie

• •
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There arc certainly no qualms on our part in pre­
senting the "2nd Special Mobile Issue," The reader
reaction to the first "Special -'Iobile Issue" was eo
outstanding that the staff has been working for six
or seven months as-emhling the material for th is
issue of CQ. We hope you like it. Don't forget. we
are still interested in your comments on more "Specia l
Issues" on other subjects.

By the way, in case you haven't previously realized
the true story. these "Special Issues' are only pos­
sible because of your support of the CQ advertisers.
If you see something advertised in CQ that you like.
or want to Luy, or even want information on, don't
forge t to say that you saw it in such and such an
issue, It's very important if you wan t bigger and
better copies of CQ.

Things , .. C.....e

During the summer months (particularly J uly and
August) a small percentage of newsstand buyers of
CQ will forget to pick up their copies. Obviously.
we would like to have all readers as paid subscribers
since th is insures that you will get each and every
copy. But since some of the fellows lack the neces­
sary funds for an immediate investment lei me out.
line some of the articles scheduled for the next fe w
months.

The " Piggy-Back" is a little cascade pre-ampl ifier
using a 6BQ7 for 2, 6 or 10 meters, It is 80 simple
that I'm afraid I could describe it in this paragra ph
and get away with it. . . , W6SA I has his TVI-proof­
ing of the Collins 3lOB coming up, . . , The " -'Ioni.
scope" is scheduled for early publication. It is a
new type of oscilloscope for monitoring your, or the
other fellow's, transmissions. . .. VHF transmitters
come up for discussion with a compact 1 44-~lc un it
hy W2SPV and an SCn-522 conversion to 22O·-'lc
by W5AIG.•. . W3FQD evaluates plate and screen
modulation with some interesting and straightforward
results. . • . W IVJ V descri bes a novel CW monitor
and W4LW tells us more about the "T rue-Matcher"
and automat ic antenna tuners.

Well, that scratches the surface. but let's not fur.
ge t the regular departments and other features.
Even if you don't get a chance to read it when you
buy it. save those summer issues for the chilly (a ll
nights.

Xot too long ago we received an apology from the
au thor o( an article that was cu rren tly appearing in
QST. Inasmuch as, several months before, we had
the opportunity to read hie man uscript, the a uthor
wanted to reassure us that he had not ahered h is
text to remove appropriate footnotes and references
to ea rlier work that had a ppeared in CQ.

A little study of th e back Issues of QST revealed
that thi s situation was appa rently not very uncom­
mono In fact, the only footnote reference 10 CQ th at
could be found without extensive searching appeared
nearly 15 months ago and concerned an article in
CQ by the Chief Engineer of a prominent QST ad­
ver tiser. Possibly somewhat more interesting than
t he deletion of CQ re ferences was the fact that men­
t ion of this situation had been made at seve ral
AHRL Board of Directors meet ings. In fac t it had
been broadly Inferred that it would be desirable to
see such practices b rought to a halt. Footnotes and
references often form a valua ble part of the back­
ground of many technical articles, and the possibility
that either QST or CQ would publish all the materia)
on anyone subject was certa inly quite remote.

Nevertheless, the policy of only referring to QST
articles contin ues unabated. It seems that. eventual­
ly, QST hopes everyone will get the idea that QST
ran the first. if fla t the only. article on every sing le
subject in Ham radio. This is a "subtle" way of
encouraging authors to submit thei r ma terial to QST
so that they may obt ain lasting or continued cred it
for their work. Obviously, under this policy, an
article in CQ will be completely ignored until one
of the ARRL staff has had a chance to modify the
design and bring out his own or the QST version.
Headers that would care to dispute this part icular
fact need on ly look through th e past five months of
hoth magazines to see the differen ce in footnote
references bet ween the two publications, as well as
the history of several equipment designs.

Regardless of the poor ethics being dearly demon­
stra ted in th is situa tion the eventual loser is the
individ ual radio amateur. This is true whether he
enjoys radio as a strlct hobby, or whether he works
at radio 24 hours a day. In either case, the current
altitude of attempting to min imize his intelligence
just wastes so much valuable time. Vl e may assume
th at QST is an authority in its field. but does it need
" twig pruning" of this sort to maintain its growth ?

o,p.L
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CARRIERV FREQUENCY
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AM SIGNAL A:;S~~;=:;­
RECEIVED ON 7 ~~.3 f •

75A·)
SELECTIVITY

CURVE

lIat.topped selectivity curve of the 75 A-3
passes the same audio bandwidth as a con­
ventional receiver that is approximately
twice as broad as the 75A-3! T he narrow­
er bandwidth of the 75 A-3, made possible
br the new Collins mechanical fil ter, pays
big dividends when copying those weak
mobiles on our crowded ham bands.

\Ve have prepared a descriptive booklet
on the 75A-3 and the new Collins me­
chanical filler. W'ri te for your copy today;
or better yet- see your nearest Collins dis­
tributor for a demonstration.

•

193 0 HI-Lin e Dr ive. DALLAS 2
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AM SIGNALS AS RECEIVED
O N CONVENTIONAL RECE IVER t

11 W. "'2nd St•• NIW YORK 36

COLLINS RADIO COMPANY, Cedar Rapids, Iowa

For the best in amateur radio, it's ...

You can copy that weak mobile easier with
a 75 A-3.

•

Beller than a 10 db signal to noise ratio
and 1 wall of audio output are obta ined
on all bands with sig nal inputs of 2 micro­
volts.

Because of its nearly ideal selectivity
curve, the Collins 75A-3 does no t tune like
an ordinary receiver. Instead of centering
the selectivity curve on the carrier as is
usually done when copying AM phone sig­
nals on a conventional receiver, the 75A-3
is tuned to one of the sidebands as shown
above. \Vhen tuned in this manner, the

CONV ENTIONAL
SELECTIVITY CARRIE R

CURVE :----- FR EQUENCY

1
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AM
.35 WAT TS

8 POUNDS

SS B
50 WATTS

4 PouNDS

SSB Mobile

LEONA RD POOLE, W4RKE

BOll 2027. He rndon, Va,

JACK N. BROWN , W40LL

BO ll 303, Herndon, Va.

EARL E. FERGUSON, W4SIAjOX3BI

c/o Ionosphe re Statio n, APO 858, Pc stmeste r. New York, N. Y.

I

The titl. photogroph of this story may he somewhat
co nfusing since this is oetually one of two di fferent
transmitters desig ned to be interchangeable. W hen
used in place of the AM tra nsmitter, the SS8 MO BILE
featu re s a uto ma tic receiver ca rrie r reinsertio n o n SSB
rec eption, ca rrie r reinse rtion in transmitter to ena ble
t he "uninitia ted" t o copy o n AM and crysta l control
rubbering of approximately five kilocycles-Ed ito r.

"Single-sideband operation in a car? Don't be
ridiculous I" That is the usual reply when mobile
S SB operation is proposed. It seems that some of
the boys have trouble receiving a convent ional
signal when they are bounding along. \ Ve'll have to
admit that SSB operation in the family car ap­
peared a little farfetched when it was first con­
sidered. The transmitter problem didn't seem im­
possible, but UGH/trying to hold a receiver stit!
with the usual auto vibration so that an SSB
signal could be read-that was too much.

Receiving a la Highway
\Vhat choices do we have in mobile SSB receiv­

inK methods ? The conventional method would be
to furnish a BFO signal at either the iJ . of the
Gmrsrl converter ( 1440 kc.) or at the i.f. of the
car's broadcast receiver ( usually 455 kc. ), T his
would mean, in the fi rst case, that any variation in
the frequency of the Gonsel high-frequency oscil­
lator would cause garble in the received signal, and,
in the second case, any variat ion in either the
Gonser or the broadcast h.f. oscillators, would
garble the signal (certainly to be considered dou-

ble trouble). An alternative would be to crystal
cont rol the high frequency oscillator in the Gonsi"1
for stability. T his idea was immediately discarded,
because it tied the car up for single frequency re­
ception, and didn't permit tuning the remaining
parts of the band. The one remaining method
would be to insert a carrier into the front end of
the Gonset at the signal frequency. This would
again requi re crystal stability. T he prospects of
building an oscillator and shielding it wetl enough
so that it would not completely block the receiver
were a little hopeless. The desirable thing would
be to have an adjustable amount of car rier reinser­
tion available that could be variable in frequency as
well as in amplitude.

There were, of course, "crystal stretcher" circuits
that permitted moving the oscillating frequency of
a quartz plate a few kilocycles and, after all, the
SSB gang did haunt the top part of the 7S-meter
band. The blocking problem, however, was stilt
there-and then the light dawned. \ Vhy not make
the transmitter furnish the signal necessary to re­
ceive other SSB stations ? Since the filter trans.
mitter decided upon used heterodyning methods to
get the SSB signal up to the 4-Mc amateur phone
band, there were no oscillators actually running at
the signal frequency (see block diagram. Fig",.,
1) . This would mean that both the low frequency
crystal oscillator and the high frequency hetero­
dyning crystal osci llator would have to operate
when you were receiving-that's easy. take some
plate voltage from the already overloaded broad­
ca t receiver I

I

• 15 •
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Fig. I. Blad diag ra m of the mobile single sideband transmitter.

Since only a few microvolts were necessary for gram, Fig. 1, and the complete schematic, Fig. 2.
demodulating the carrie r signal the simplest mixer, Tube V IA is half of a dual triode and serves as a
I :N'34 diode was used. A potentiometer was put in ' speech amplifier for the single button carbon micro-
series with it to permi t ad justing the amplitude of phone. The output of the speech amplifie r is fed
the reinserted car rie r. \ Vith our scheme, we still into the signal g rid of the fi rst mixer tube, V 2,
had the problem of tuning around. The solution where it is combined with an r -f signal from the
was reached by using a crystal stretching circuit in low-frequency Pierce crystal oscillator, V I B. In
the transmitter, that would provide at least a few the plate circuit of V2 we have a double-sideband
kilocycles tuning range in the desired portion of the with-ca rrier signal that is fami liar to all of us.
band. This method in no way ties up the receiving This signal is then fed through the sideband fil ter,
equipment, nor prevents it fr om being used in the where the car rier is attenuated and the upper side-
usual manner. At last we had what seemed a band is a ttenuated to the tune of 2S db. Coming
feasible receiving system. The only remaining out of the fil te r we have remaining the lower side-
problem was to incorporate it in the restricted space hand and no carrier. In the transmitter described
allotted for the transmitter. (Quick, H enry, the the low-frequency carrier was at approximately
pr inted circuits I) 476 kilocycles. The lower sideband occupies the

Simple Filte r Use d next lower three kilocycles in the spectrum.
Since the mobile SSB unit would not usually be T he problem remaining is to heterodyne this SSB

heard with nearly the same strength as the home signal up to some amateur band where it can be put
transmitter, it was felt that the rigid sideband to use. This is handled by another mixer tube, V3,
suppression standards of the more elaborate lay-outs and another oscillator tube, V4b. Again, the SSB
could be relaxed for the sake of simplicity. The signal is fed into the signa l g rid, and the mixing
simplest SSB filter configuration that would give at oscillator signal is fed into the oscillato r grid. The
teast 25 db. of sideband suppression was the one choice of frequency for the heterodyning oscillator
described by Edmunds, \VlJ EO. For simplicity it is easy. F irst, decide what the final operating Ire-
was decided to use provisions for transmitting only quency is to be. T hen, subtract the carrier Ire-
the lower sideband. T his would require three FT _ quency of the low frequency single sideband signal
241 surplus crystals for the filter itself, and one from this number, and the difference is the fr e-
additional crystal for the low-frequency crystal quency of the heterodyning oscillator. In the
oscillator used in generating the low lever signal. particular transmitter described, operation on 3999
The authors do not intend to dwel l upon the filte r kc, was desired, 50 3999 minus 476 equals 3523
as that has been fully treated in the reference (p.21). kilocycles. T herefore, when the 3S23-kc oscillator
A few suggestions wil1 be made later, however. signal and the 476-kc SSB signal are mixed in
Careful step-by-step alignment as outlined will V3, the sum produced in the plate circuit is an SSB
produce a satisfactory filter. It is suggested that a signal, with its suppressed ca rr ier frequency at 3999
BC-221 frequency meter be used in the alignment kilocycles.
procedure so that accurate frequency-versus-ampli- Now that the signal is at the desired signal
tude adjustments are realized. frequency, it must be: amplified to a sufficiently high

The uHow" of Making tt Work level to be radiated from the mobile whip. Since
Let us consider how the SSB signal is generated SSB signals are composed of r-f voltages of vary-

and amplified. Follow along, using the block dia- ing frequencies and ampl itudes, it will be necessary
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Fig. 3. Wiring schematic of the side bond and
cerrler erystel fi lte r•
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as it would in a receiver. T he signal to be hetero­
dyned is fed into the signal grid, pin 7, and the
oscillator signal from VI B into the oscitlator grid,
pin 1. The mixture appears in the plate circuit
as the oscillator fr equency plus and minus the signal
frequency, or in simpler words, the car rier with
both upper and lower sidebands hanging on it. The
amount of oscillator injection into pin 1 of the
mixer should be in the range of from 6 to 10 volts
r .m.s. as measured on a VTVM with r-f probe.

The fi lte r will be dealt with in more detail later ,
but it would be well to mention here that a slight
modification of the compression trimmer condenser
on the secondary of To, Fig. 3, might be necessary.
This is made necessary because of the addition of
the two center tapped condensers, Ca and Cb, Fig. 3,
which increase the effective tuning capacity. If it
is found that th e tuning of the secondary of Ta
is beyond the range of the trimmer, a plate may
be easily removed, bringing the tuning within the
range of the condenser, assuming, of course, that
there are more than two plates in the trimmer to
begin with I

After passing through the filter, the signal ( now
SSB) goes to the signal grid of the second mixer,
V3, another 6BE6. The process is the same ; only
the frequencies are different. This time the os­
cillator mixing signal is furnished at 3523 kc.,
and the signal to be heterodyned is the group of r-f
voltages making up the lower sideband signal near
476 kc. Again in the plate circuit of thi s second
mixer the signals present are the oscillator fr e­
quency plus and minus the SS B signal frequency.
H owever , these three signals are all separated by
at least 476 kc., and a tuned circuit witl easi ly
select the one we want. In our case we want th e
one which is the oscillator fr equency plus the SSE
signal, or 3523 plus 476 kc. This put s us on 3999 kc.,
and still with a lomer sideband. A littl e thought will
show that if we had chosen the other mixture
(3523 kc. minus 476 kc. SSB ) we would have had
an uPPer sideband signal on 3047 kc. Since this
is not in an amateur band, we suggest that no effort
be made to use it r

A few words about the high frequency crys tal
oscillator are in order about here. The grid circuit
of this stage, V4B, is slightly unconventional. The
series tuned circuit of L 2 and C16 are used to move
the oscillating frequency of the 3.5-Mc crystal
around a bit. T he values of the inductance and the
capacities of the crystal holder and variable con-

to amplify them in linear amplifiers. Don't get
panicky now, linear amplifiers are more common in
the H am shack than you think. You r receiver and
modulator are full of them. The two stages used
as amplifie rs in this mobile transmitter are a 6AG7
in Class A and a 6146 in Class AB~.

Construction and Layout
Since the exist ing AM mobile transmitter was

built on a 7" x 7" x 2" chassis , we were compelled to
use a similar chassis for the 5SB rig or face the
necessity of rebuilding the car mount. Since use of
both tra nsmitters \ V3S desired, the latter idea wasn't
feasible.

Care should be taken in the layout near the crys­
tal filter. A ll components should be rigidly mounted
so that circuit capacity that might affect the filter
alignment cannot change once final adjustment is
made. T he remainder of the circuits are more or
less conventional and should not cause any trouble.
T o save space, disc ceramic condensers were used
for all bypass and coupling condensers, wherever
possible. Some intelligent planning will result in a
compact unit, without resorting to some of the more
advanced jeweler's techn iques, or to the use of
printed circuits. It is recommended that reasonably
close adherance to the layout shown in the photo­
g-raphs and in Fig. 4 be followed.

If construction in this size chassis is not con­
templated, other methods may be used, as long
as care is taken to prevent leakag-e around the
crystal filter unit. Thi s is important, as it directly
affects the sideband suppression of the signal.

Circuit Details and Fundions
T o understand "what cooks" just a little better ,

follow the complete schematic, Fig. 2, as we give
it the "once over lightly" . V 1A. the speech amplifie r,
is operated grounded grid. If you desire to use a
microphone transformer in this stage, it may be
hooked up in the conventional way ; however, the
cathode bias resistor, Rl , should be increased to
2200 ohms, and the bottom end grounded directly.
Confidentially, we couldn' t find room for the
transformer, hence, the grounded gr id arrangement.
A 12AU7 tube was first t ried as VI , but there
was insufficient audio gain, so the 12AT 7 was
substituted. The 12AT7 is noted for shor t cathode
emission life. If th is trouble is encountered, a
ruggedized ver sion of the 12AT 7 is available in
the type 12AV7. The retail price is about double
that of the 12AT 7.

T he other half of this tube, V1B, serves as the
carrier generator in the first mixing or modulating
process. It is a conventional Pierce circuit, using a
lOOK resistor, R5, for the plate load. If oscillation
of the low frequency crystal is erratic or sluggish,
C7 may be added from plate to ground to change
the ratio of the capacitive feedback voltage divider,
which is partially comprised of the tube capacities.
This condenser should be made as small as pes­
sible, commensurate with reliable operation. T oo
much feedback will damage the crystal.

The fi rs t mixer, V2, is a 6B£6, and operates just

•
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Coil Winding Data

L1-2.5 mh., 100 mo. f·f choke
L2- 130 turns # 36 formel wire wound on Neticnel

XR·50 slue-tuned form
l 3--45 turns # 28 fo rme x wire wound on Neflcne l

XR·50 slcq-tuned form
l 4--26 turns # '8 fo rme x wire on 1112" plug-in form
l5--4 turns # 18 formel wire on Ilh" plug-in fo rm

denser are such, that, when the net reactance is
slightly inductive. the crystal frequency will be
pull ed dou -mea rd from its normal oscilla ting fre­
quency. Upon reduction of the variable capacitor
to its minimum value, the oscillating frequency
will return to the natural frequency of the crystal.
Please note that if the crysta l frequency is pulled
more than about five kilocycles at the frequency
used, the osci llator will continue to function but
the crystal will lose control as the frequency con­
trolling element. The circuit then opera tes as a low
grade of ser ies- tuned self-excited oscilla tor, thus
it is recommended that the crystal pulling be re­
st r icted to no more than five kilocycles.

Alignment
The alignment of thi s circuit is as follows: \ Vith

the crystal pulling condenser, C16, at minimum
sett ing, ad just the plate tank of the oscilla tor , D ,
for oscillation. The crystal used in thi s circuit must
be reasonably act ive. Tune in the signal on a
receiver and make the following ad]ustments. Turn
C16 to ma.rimllm capacity and adjust the slug in
L2 unt il the oscilla tion frequency of the crysta l
is approximately 5 kc. below where it was with
C16 at minimum capacity. Once this adjustment is
made, all QSY is done by turning C16 for the
desired frequency. The sta bility of this circuit is
very good. One precaution, however, is necessary.
Hand capacity to the crysta l holder will change
the effect ive circuit capacity, so it is recommended

tha t the crystal be mounted out of the way where
st ray capacit ies would not be liable to affect it.

T he second mixer, V3, is coupled to the 6AG7,
V5, through a miniature 4.5 megacycle f-m sound
transformer which is tuned to the 4.0-Mc band.
>:0 modification of this transformer was necessary.
Cathode bias is used on this stage as straight Class
A operat ion is used and no swing in plate current
is encountered. O rdina ry precautions in isolating
the grid and plate circuits of this stage will prevent
an)' tendency toward oscilla tion. The plate circuit
of the 6AG7 is fed into a tuned primary-untuned
secondary transformer, T2. This transformer is
wound on a Notional XR-50 coil form. The sec­
ondary is wound on top of the primary winding
and is insulated from it by a layer or two of Scotch
plast ic elect rical tape. T he secondary is connected
to the grid of the 6146 amplifier , V6. The final
tank circui t is conventional in every respect, except
tha t it was insured that enough effective tank ca­
pacity would be used to guarantee a good operat ing
Q in the tank circuit under loaded conditions. The
.J700-ohm resister, R34, across the seconda ry of the
driver transformer, T2, was found necessary to
discourage regeneration in the final stage. It also
serves to stabilize the load impedance presented
to the 6AG7 when grid current is drawn by the
6146. S ufficient ga in must be realized with abso­
lutely 110 trace of instability, wh ich is usually indi ­
cated by er rat ic flicks in the plate meter as var ious
circuits are tuned. T hese spur ious signals may be
eas ily identified in a receiver-usually near signal
frequency.

Grid bias for the 6146 final amplifier is furnished
by a miniature 45-volt hearing aid battery. As the
grid cur rent is very low, the battery should have
practically shelf life. It is impossible to use cathode
bias in this stage as we did in the 6AG7, because
the pla te current swings over a large range with
speech input and the ca thode bias would go to a

Fig . 2. W iring schematic and ports of the sse MOBILE.

CI -O.S pfd. 200v.,
metellired paper

C2, CS, C8, C IO, C 12,
en, CI4, C I8, C20,
C21 , C22, C2l , C24,
C26, C27, C28, C29,
ClO, Cll , Cl2, en,
Cl6-0.0 I pfd ., 600v.

d isc ceramic
Cl-O. I pfd., 4OOv.

metallized paper
C4, C7, C I7-IOO ppfd ..

SOOV. mice
C6, C 19, Cl8-IO

ppfd., 500v. mice
C9-O.1 pfd.. 200v.

meta llized paper
CIS- SO ppfd.. SOOv.

CI 6- IOO ppfd . ve­
rle ble , Hemmerlcnd
HF.I OO

rC2S-2OO ppfd ..
SOOv. mica

Cl~.S pfd .. 400v.
meta llized paper

ClS- l40 ppfd.
variable

Cl7- I,SOO ppfd..
SOOv. mica.

RI-650 ohms. lw.
R2- 220.000 ohms, 1w.
R3- SO,000 ohms, 1w.
R4, R2l , R24-IO,OOO

ohms, 1w.
as, R6, RI I, R22­

100,000 ohms. lw.
R7, R18--470 oh ms, l w.
R8 , R9,R 19,R20, R28­

22,000 ohms, Iw.
RIO, R12, R2 1, R29­

1,000 ohms, Iw.
R13- 25,000 ohm

potentiometer
RI 4---5,OOO ohms, [w,

•

RIS, R39-4 ohms, 2w.
RI6-- loo.OOO ohm

potentiometer with
switc h

RI7- 200,0Q0 ohm, lw.
R2S, R27, Rl 5-S6 ohms,

I w.
R26-- ISO ohms. Iw.
R30-1,000 ohms,

5%, Iw.
R3 1- 100.000 ohms,

5%. Iw.
R32- I,700 ohms, 25w.
R33- 2.SOO ohms, 5w.
RH 4100 ohms. I......
R3 b-O. ' 65 ohms

Ispecial . see ted)
R37-47 ohms. Iw.
R38-4.000 ohms, 5......
TI-4.S·Mc IF-FM

sound tll~e off
(St. , wycl # 5·969 )

T2-Primary: 30 tu rns

# 24,. Secondary:
20 turns # 24, . O J)

XR·50 (see text)
RYI, RY2- Ad va nce

d .p.d.t. b-volt e -e
re lay; d -e resistance ,
4, ohms

M I- Triple tt model
227T, 0· 10 me.. d .c.

SWI- push-to-talk
switch on microphone.

SW2- push·to-t alk
switch on penel,
s.p.s.t. t oggle

SW3- potent iometer
switch, on R16

SW4---2· po le, -4 -position
rotary switch, non­
shorting Mallory
#l223J

SW5-s.p.s.t . toggle
Xtal "A"-ehennel Hl
YI-I N3-4 d al
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ponents shown in the photogr.... ph on th e f.... cing pag e.

very high value on peaks of plate current causing
ser ious di stortion of the output signa l and spurious
rad iat ion s. No resistance can be used in the grid
circui t, because grid' current would also cause the
bias to increase again, causing distortion. It is un­
fortunate that a battery has to be used, but there
is no other easier solution. The battery in the actual
installation wa s taped up under the dash, and, for all
purposes, forgotten.

T he 6146 screen voltage is regulated by the two
miniature voltage regulator lubes, V7 and V 8.
T his is necessary because the screen cur rent in­
creases with applica tion of the voice input, and,
with the usua l series dropping resistor arrangement,
the screen voltage would drop to a low value. This
drop would decrease the gain of the stage and
cause non-linear operat ion of the amplifier, pro­
ducing inter-modulat ion distortion products in the
output. That is th e stuff that sounds like spla tter ,
and that occurs not only in the sideband you arc
t ransmitting, but a lso in the region of the sup­
pressed sideband. It doesn't do much good to sup­
press a sideband ca rrying intell igence, and then re­
place it with meaningless disto rtion products. Keep
it linea r I

The usua l precautions against v-h-f parasitic
oscilla tions were taken by using resistors in both
th e grid and plate circuits. T he 1500 ILlLfd. mica
condense r across the output link winding Is neces­
sary to tune out the reactance of the link so that
a fla t coaxial t ransmission line will take the load
properly.

T he cathode metering resistor, R36, is home­
brewed as follo ws : \Vind about a dozen turns of
number 30 wire on a one-watt resistor and shunt
the 10 mao met er with it. Con nect th is combination
in ser ies with a 100 or 200 rna. full-scale meter and
a 2OO-ohm, 10-wa tt resistor ac ross a 200- to 300-volt
power supply. Careful now I The object is to shunt

the 10 rna. meter to read 200 rna. full scale. A
process of cut-and-t ry will reveal the correct amount
of # 30 wire to use as shunt resistance. T he value
indicated (0.165 ohms) was for the part icular
meter used.

Special Peatures
T he ma jor functions of the transmitter have been

covered and only a couple of special features need
explanation. The car rier reinsertion for the trans­
mitter is accomplished by V4A. T his featu re is
useful during tuning-up periods, and for working
stat ions who are unable to copy SSB signals wi th
the carrier suppressed. V 4A is connected as a
cathode follower and takes a small amount of th e
low-frequency crystal oscillator r .f. and shunts it
a round the filter to the second mixer signal grid.
The potentiometer , R13, a llows a va riable amount
of the ca rrier to be inserted. The reason for using
a cat hode follower is to provide isolation and pre­
vent any coupling back into the low frequency
oscillator stage.

The receiver carrier reinsertion arrangement
ment ioned earlier functions as follows : A very small
amount of the low-frequency oscillator signal is
obta ined through C6 and R4 to insure that no load­
ing of the crystal oscillator will take place. Like­
wise the 3.S-megacycle signa l is obtained through
C19 and R24. The two signals a re mixed in th e
crysta l diode, YI, a type I N34. You will note that
the low-fr equency signa l is t ransferred Irom the
1N34 circui t to ground during transmi tting condi­
tions by relay Ryl. This is to prevent any coupling
back into the earl ier stages of the transmitter.
Grounding the circuit a t this point does not load
the 476 kc. oscillator because of the small size of
the coupling condenser, C6. ( 10 ILlLfd.) and the
large size of R4 (10,000 ohms) . Relay Ryi also
transfers the B+ leads of the two crystal oscil ­
la tors from th e normal t ransmitter supply (when
transmitt ing ) to the car's broadcast receiver supply
( when receiving ) . Sw3 on the back of the r e­
ceiver carrier inse rt ion pot, R I 6, cuts this B+
line to .the Be set when not receiving SSB signals.
The total addit ional drain on the Be set is only
10 milliamperes. Choke Ll provides a d.c. return
path for the crystal circuit,

Potentiometer RI6 is used to adjust the ampli­
tude of the carrier fed into the front end of the
75-meter converter . T his permits adj ustment for
opt imum output, which is dependent upon the
strength of the incoming SSB signal and the

"adjacent channel interference. It has been found
that when heavy QRM is encountered, in ject ing
a very strong ca rr ier into the receiver prevented
the interfering carriers from producing the "cap­
tu re effect" of the second detector. This also reduced
the amount of audio recovered from the SSB signa l,
but there is usually plenty of reserve audio gain
available to take care of this.

Fiher Alignment
\Vhile it I S recommended that the alignment
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procedure outlined in the or iginal Edmunds article!
or in the A RRL Handbook be followed, a few
words of advice might be appropriate. The alignment
is a compromise procedure. That is, the optimum
shape for the bandpass is not that which results
when maximum sideband suppression is obtained.
This is unfortunate, but a workable solution can
be found without sacrificing sideband suppression.
The points to be kept in mind are these:

1. The filter itself is a low-pass filter, that
is, it passes all frequencies (within a limited
range ) below the 476 kc. carrier frequency.
2. The ri se from the car rier nutl to the pass
band of the filter should be as steep as pos­
sible.
3. The filter attenuation should be at maxi­
mum at the car rier frequency.
.t, T he response of the pass band, 500 cycles
lower than the carrier, should be within 3 db.
(70%) of the peak in the filter response.
5. The peak in the response should be in the
vic inity of 1000 to 1300 cycles below the
carrier frequency.
6. Considering the suppressed upper sideband

1. Edmunda, "A Crystal.Filter 8SB Ruiter:' QST. Nov.,
1950, paKe 11.

•

B OTTOM VIEW

-there should be no rise (or bump) on the
high side g reate r than 1/10 of the peak
amplitude in the lower sideband. This ratio
of 1 to 10 is a suppression of 20 db. More
than 20 db. is desirable, if possible.
7. The upper sideband response will start
to rise about five kilocycles higher than the
carrier frequency. This is OK if you arc
certain that there is no audio being fed into
the unit that is above 4000 or 5000 cycles in
frequency. \Vith the usual telephone type
carbon microphone, there is very little output
above 3000 cycles.

The choice of crystals for the lower sideband
generation is as outlined in Edmund's article. Us ing
the three-digit channel numbered FT-241 crystals,
two crystals are needed for the carrier frequency,
channel 343 ; one crystal in the channel just below,
channel 342; and one crystal two channels above
the carrier frequency, making it channel 345. Other
channel numbers may be used. if the same relative
position relationship is maintained.

A common trouble in alignment is that the car ­
rier null of the filter will not match the oscillating
frequency of its companion carrier-generation
crystal. If a selection of crystals is available, care­
ful checking will probably turn up the r ight one.

TOP VIEW - S££ FIG. 4 FOR LAYOU T
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Shack and Workshop

" Look Ma-No Hands!"

2. Grammt' r , -n.s.n.c. Radiotelephony." QST. Ma y. 1951.

maximum audio from the SS B signa l. Last, adj ust
the car rier amplitude for bes t r esults. As already
mentioned, the best level for the ca r rier depends
on the SS E signa l strength and the level of ad­
jacent channel QRM.

If you want to supply ca r rier in the transmitter ,
the following should be observed. The transmitter
car rier insertion control should be advanced unt il
the final plate current reads 60 to 70 milliampe res
Speech input should cause this cur rent to just
barely kick on peaks. If more than this is used,
the signa l as received on a convent ional A M re­
ceiver will sound slight ly distorted. This is beca use
there is too much sideband signa l for the ca r rier
transmitted. Please note that "over-modulating" the
carrier in a SSB transmitter will not produce
splatter outside the normal spect r um occupied by
the signa l. For a detai led ex plana tion of thi s see
Grammers.

T he authors' ex per ience in operating this unit
have been very g rat ifying. The unit described wa s
the third one built . T he fi rst used a pa ir of de-based
807\V's, the second an 829, and th e last the 6146.
T he 6146 appea red to be the most suitable tube for
the condit ions set up. Du ring the evening hours it is
possible to work stations 1000 to 1500 miles away
without any difficulty. T he theoretical 12 db. ga in
of SSE over regular double sideband AM trans­
mission rea lly shows up. Compar isons of the A M
and SSB transmitters have been made with the
expected results. The SSB signa l literally jumps
right out of the noise and QRM, while the A M
signal is plagued with the ever-p resent heterodynes
and racket.

It is generally considered a good idea when run­
ning aro und mobile to try and keep both hands on
the steering wheel. I have found that th e easiest way
to do this is to use a headlight di mming switch to
put the t ransmitt er "off" and "on."

Simply install the switch on th e floor of the a uto­
mobile a few inches forward and to the left of the
clu tch pedal. Most of these switches re quire a
~. i nc h hole. Since the switch is " posit ive" in actio n
there is no chance of fatigue such as you get when
holding a mike switch closed. It is out of th e way
and should not interfere with routine driving.

The wiring of the dimmer into the circuit is left
10 the operato r. although J will mention that most
of these switches are rated at about 3D amperes.

If thi s is 1I0t the case, however, it might be possible
to g-ri nd the oscillator crystal into the notch Ire­
qucncy. If the osci lla tor crys tal is lower in fre­
quency than the notch, grinding may be accom­
plished as follows: Ca refully remove the crysta l
cover, and hold the plated crysta l ( t iny, isn't it J)
with the XY,L's tweezers and ca refully rub th
exposed edge with a ca rborundum stone one or
two light swipes at a time. Plug it back into th e
oscilla tor socket and check its frequency against
that of the notch, and proceed accordingly. This
sounds more painful than it act ua lly is.

Tunc Up
The tuning procedure is Quite conventional, and,

with the a id of the transmitt er carrier reinsert ion
control, is easily accomplished. \Vith plate volta j 'e
applied, and 110 carrier nor audio input, the fina l
plate current should idle at about 35 milli amperes.
Advance the ca r rier insert ion control to "full on,"
and, using an insula ted scrc wdrvcr, adj ust the trim ­
mers 'or slugs in the 4.5-),l c, f-m sound t ransformer ,
'Fl , for some indicat ions of increase in the 6146
plate current. A receiver may be required to make
the init ial adjustments, as a ll of the c ircuits may
be too far off resonance to permit any drive to
reach the 6146 gr id. A t any rate, tune for maximum
6146 plate current swing in a ll circuits except the
6146 pla te tank, which should be dipped in the
usual manner. Ca ution should be used so as not to
inj ure the fina l tube by running it too long in a
det uued condi tion with an excess ive plate disaipa­
t ion. A ntenna loadi ng should be fairly heavy. A
loud wh ist le in the microphone should drive the
loaded 6146 plate current up to approximately 150
milliamperes. Don't hold that pucker too long I

Operation

When the great moment arrives, don't get "buck
fe\"cr"- don't shout too loudly into the microphone.
T he fi na l pla te current should kick up to about 75
to W milliamperes with average voice inputs. Any
more than thi s and you can be sure tha t the peaks
are being limi ted somewhere in the amplifie rs and
you can a lso be sure that the signal is sounding
rough. T ake it easy ! Those S SB boys have r e­
ccivers that arc rea lly out of this world. They will
hea r you reaching for the switch I

T uning in SS ll signa ls takes a little practice,
and 1I0t a little patience. If you keep in mind what
you a rc t rying to do, the job will be much easier.
Slow ly tune the receiver until a SSB signal is
hea rd within the operating frequency range of. the
t ransmitt er. T urn on the receiver carrier re insertion
and advance the amplitude pot to a moderate level.
Novv' swing the frequency control knob on the
t ransmitter panel unt il the SSB signal makes sense.
\Vhen this is accomplished you have supplied ca r­
r ier at the correct frequency. Now check the mobile
converter to see that it is tuned slight ly lower in
frequency than the supplied ca rr ier for lower side­
band reception, and tuned slight ly higher than the
supplied ca rr ier for upper sideband reception, T he
correct position is indicated by recovering the
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DAVID TRANBERG, W0RRJ

Hellock, Minn.

Many am"teu rs have d iscounted the possibility of
successful 160.met.r mobil. oper. tion, because of the
theoretica lly low radiation efficie ncy of .. pradica r
antenna. W 0 RRJ', alp. rience, prove, howe ve r, that
" low-power, IbO.meter mobil. transmitt.r will "qat
out."-Editor.

•

After discovering tha t operat ing 28- ~fc mobile
for only a few hours on S unday afternoon resulted
in my missing practically all band openings, I
decided to switch to 160 meters. T o do so, I dis­
mantled my Mo loroI11-FMT-30D t ransmitter,
except for the power and contro l circuits, and re­
built the r-f and audio sections to run about twenty
watts on A~{ phone.

Several 160· rneter circuits described in various
amateur publ ications have been used, all working
about the same. For the record, the present lineup
uses a 6AG7 crystal oscillator , 6V6 buffer and a
6146, pi -tuned output stage, modulated by a 1635,
driven by a 12AT7. This arrangement is just a
little weak 0 11 modulation ; therefore some modi­
fica tion of the audio end is contemplated, but this
is not part of the story.

The transmitter and an extra storage battery
a re installed in the trunk of my 1950 P lymouth.
An eight-conductor cable joins the transmitter to
the control panel mounted under the dashboard.
T he only thing in this part of the installation that
is the least bit unusual is a relay wired to permit
choice of either of two crystals from the operating
position.

Tho Antenna

The antenna is a standard, eigh t-foot mobile
whip, mounted on the rear deck of the car, as seen
in the photograph. Being eager to test the instal­
lation, I connected the antenna to the transmitter
through a loading coil inside the trunk. The input
was twel ve watts.

I made a schedule with \\'0H ~V, located twenty.
miles away in Drayton, North Dakota, and raised
him on the fi rs t call . My report was readability 5,
st rengtll 5. I then started driving away from him.
At a distance of thirty-five mites, my report was

Thil photograph IhoWI tha home. built load ing coil
that il uled with an eight foot whip on 160 meten. The
coil il 2'1. inchel in diameter end 8 lnehes long. It il
wound with approlimetely 145 turnl of No. 18 wire.

readability 5, strengtll 3 to 4. T wo other stat ions,
one fi fty miles away, and the other sixty miles
away, broke in to report that they were also copying
me.

Encouraged by these results, I designed and
built the loading coil seen in the picture. Fi rs t, I
obtained a wooden rolling pin, 2% inches in dia­
meter and eight inches tong. I then took two steel
washers, two inches in diameter, and drilled four
small holes in each. Next, I welded a ~- inch stud
to each washer and fastened one to each end of
the form with wood screws. Finally, I put the
winding on the form.

T he coil is close wound with No. 18, cotton­
enamel insulate..'<1 wire. In my installat ion, 146 turns
are required to resonate the antenna to the low­
frequency edge of the band. I would recommend
winding on more than enough turns to sta rt with,
because it is easie r to remove turns than add them.
The ends of the winding terminate in a soldering
l UI{ under one of the screws, fastening the end fi t­
t ings to the form. \Vhen the main winding was
completed, I wound a single turn of wire around
it near the I)OUom and connected it to a No. 47

[Continued OIl !,age 107)
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J . H. GOFFE, W2BGF

RD # 3, Sewell . N,J.

In the 19S2 SPECIAL MOBILE ISSUE the eu thor
d iscussed ignition pro blems and interference: this yea r
W2B GF has chosen a subject that will also be of
tremendous interest to the mobile opera tor-the car
bo1 ttery. Regardless of whe th er your installation is old
or new, a ca re ful st udy of the fo llowing text may solve
many problems and give you mont hs of trecble-Iree
motoring.-EdHor.

The proper care and feeding of the automobile
battery is a subject of great mystery to most Ameri­
can car owners. Consequently, it is a matter left to
the whims and fancies of the corner service stations
around the nation. T his art icle is dedicated to the
multitude of motorists whose starter responded with
a slig-ht grunt instead of the customary whir r on a
cold morning this past winter. T o them, hit-or-miss
battery service has been found somewhat deficient,
to say the least.

Aside from economic considerations, and the
emergency need of your car , the convenience factor
alone should prompt every car owner, especially

.. the mobile operator, to consider the proper care
and feeding of the automobi le battery as an essen­
tial item in vehicle maintenance.

The proper care of your automotive storage bat­
tery is simple, and, ideally. consists only of water -

0 EFFECT OF TEMPERATIJRE
ON BATTERY CAPACITY
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Fig. I. The number of batte ry fa ilures in­
crease d uring cold wea ther du e t o the effect
of tem pera tu re on the chemical reaction.

ing, cleaning and cha rging. If all equipment is
operating satisfactorily, charging is automatic,
watering is required very infrequently and cleaning
is needed but once or twice a year. And were it
not for the "if" above, this article could close at
this point. Since the "if' does exist, however, we
perforce continue.

How The Battery Works
T he automotive type storage battery operation is

a chemical reaction involving lead, lead oxide and
sulfuric acid. During discharge the "above com­
ponents recombine to form lead sulfate and water.
T he water formed dilutes the sulfuric acid elec­
trolyte, thu s reducing the speci fic gravity of the
cell. On charging the chemical reaction is re­
versed. W hen overcharged beyond the point neces­
sary to complete the chemical reaction, the water
content of the electrolyte is reduced by electrolytic
decomposition. Hydrogen is liberated at the cathode
while oxygen is liberated ' at the anode ; both ..of
these gases bubble from the liquid and are lost,
thereby requiring the water additions.

The capacity of a battery to store electr ical
energy is controlled by the quantity of ingredients
available for chemical reaction- i.e., the size and
number of plates. T he ability of the battery to
deliver high rates of cur rent flow is limited by its
internal resistance-i.e., plate area. Thus it can be'
seen that the larger physical-sized units store more
energy and can deliver it at higher rates than
smaller units.

It must be borne in mind, however, that even a
large size automotive type battery stores a surpris­
ingly small amount of energy. For example, a fully
cha rg-ed De Luxe battery of 120 ampere-hour rating
would operate the modern car with its high elect ri ­
cal load only about 1 to 2 hours before becoming
exhausted. This dramatically illustrates the fact
that, in your car electrical system, the battery really
plays a relatively unimportant part since without
charging equipment its life would be woefully in­
adequate.

The greatest portion of battery failures occur
during cold weather. T he reason for this can be
readily seen by referring to Fig. 1. This curve
shows the effec t of temperature on battery capacity.
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PEAC£JlIT CHAACtO

Fig. 2 Quite often the fi rst cold day strikes
when you least expect it. If the battery is only
partia lly charged to beg in with you may end
up with scarce ly enough capacity to liqht
the filoments--let olon. ,tart the engine.
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Fig. 3. The voltage regulator must be conectly
ad justed for maximum battery life. Setting it
too high or too low may cut the lif. in half.

components to illustrate the proper care of such
equipment.

How The Generator Works

As the source of cha rging energy is the generator.
let us first examine this component of the electrical
system. '''hile the precise connect ions of genera­
tors in the various makes and models of ca rs vary
one from the other. the following explanations will
be fundamentally t rue. Modify the discussion to
fit the particular circui t ry of your vehicle.

As amateurs we are all familiar with the funda­
menta l concept of elect romagnetic induct ion where­
in cur rent flow in a conducto r is induced by the
infl uence of a moving magnetic fie ld. The automo­
bile generato r is a practical machine based on this
basic pr inciple. In this case, the conductor is the
wire placed in a slot in the armatu re or rotor of
the generato r. The magnetic field is created by the
f ield coils and poles. Motion is introduced by the
rotation of the a rmature. Thus, the conductor is
moved with respect to the stat iona ry magnet ic fie ld.

A little thought will show that a single con­
ductor moving in a circular path moves past one
field pole, then the other, but in the opposite direc­
tion. As a result of thi s apparent rever-sal of direc­
tion, the induced current in that conductor also
reverses. S ince we want direct cur rent to charge
the battery, the reversible current in the conductor,
an alternating current, if you will, must be recti­
fied to d.c. In the automobi le generato r th is r ectifi ­
cation is accomplished by the commutato r. H ere
collector brushes are loca ted in such a position as
to connect each conductor in tu rn, one after the
other, to the external circuit at just the right time
to rect ify the a.c. actually generated, to produce a
d.c. output.

The output voltages and currents are controlled
by the mechanical and elect r ica l design of the
genera to r. the speed of rotation and the st rength
of the magnetic field. For the generator installed
in your ca r, the controllable factors are the speed
of rotation, and the strength of the magnetic field.
Generators are either gear or belt driven by the
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Examination of this table reveals the following
rather sta rt ling facts: that 68% of the batteries
checked or 78% of the defect ive unit s fai led as a
result of malfunct ion of the other components of
the ca r elect rical system ; a cau se that could have
been readily avoided by adequate maintenance.
Your part in this effort is to keep the battery ' v.a ter
level ••s ca lled for by the manufacture r, keep the
ba ttery clean and properly fastened in its carrier.
and finally, keep the charging equipment in proper
adjustment.

As previously pointed out, the proper care and
feeding of the automobi le battery really requi re...
the proper adjustment and maintenance of th e
charging equipment. The radio amateur is in an
excellent posit ion to do just exactly that . so let us
discus.. the operationa l characte r-istcs of those othe r

T he first 20°F day of fait reduces the capacity of
your battery tp approximately 2/3 of normal.
Further, if your battery was only half charged to
begin with. thi s capacity fall s to only about 200/'0 of
normal! This further reduction can be seen from
the curves of Fig. 2. The obvious moral of this
story is-keep your battery fully charged at all
t imes.

In addition to the ability of the battery to crank
your car at any g iven moment, the correct state of
charge ha s an important influence on the life of
your battery as illustrated in Fig. 3. Here it can
be seen that either too high a regulator sett ing
causing over charge or too Iow a regulator setti ng
causing undercharge or sulfat ion, reduced battery
life about 500/0.

Recently, a maj or battery manufacturer made a
survey of junked car batteries to determine the
causes of failure. The results of thi s survey are
given in Table 1.

...
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Fig . 5. Wiring schematic of a self-exelted shunt
generator.

car engine so that their speed is directly controlled
by the ca r speed; no other control of speed is
required.

The magnetic field in which the conductors rotate
is produced by special soft iron poles placed on
opposite sides of the armature so that the flux they
create goes th rough the armature. Each pole is
wound with field coils so that they become electro­
magnets, their magnetic st rength being controlled
by the amount of current flowing through the coils.
This current , known as field cur rent , becomes the
main method by which the generator output may be
properly regula ted.

Field current in any generator is usually ob­
tained fr om either of two sources, a separate source
of supply such as a battery or other generator, or
from the generator itself. In the fi rst case the
generator is known as a separately-excited genera­
tor, while in the second case it is known as a
self-excited gene rator, Figure 4 shows one circuit
diag ram for a separately-excited generator and
Fig. 5, the self-exci ted generator.

As previously noted, the output of a generator
may be cont rolled by fie ld current. Fiqure 6 shows.
the type of performance to be expected of a self­
excited generator for low and high values of field
curren t. From this curve it can be seen that a
much larger value of output current would result
from a high fie ld current. The absolute maximum
capacity of a generator is limited by its design and
the maximum strength of magnet ic field that can
be obtained. In practice, the maximum output is
limited by the safe temperature at which the unit
can be operated, since high output means high
a rmature and field currents, hence high [2R heat
losses.

] ust one more point on generators. Since the
generator supplies its own field cur rent, it is obvious
that with no output there is no field current, and
with no fi eld current there is no apparent output I
This poses the problem of starting the generator
to operate in the first place. T he incongruity here
posed has been resolved by the designers of the
generator by the simple expedient of the use of
proper materials. The metal selected for usc in the
field pole pieces is of such a nature as to retain a
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The Regulators
\Ve have now reduced the major problem of the

care and feeding of the automobile battery to the
proper control of generator field cur rent. This
responsibility is assigned to the generator regulator.
It is in this phase of the automobile electrical system
that the greatest difference in connect ion methods
appea r. No essential diffe rence ex ists between Sy5 '
terns using the posi tive battery post as ground and
those using the negative battery post as ground.
In bygone days, generators were connected in a
"three-brush" system and required a "two-unit"

FRO~

Fig. 6. The output of • self.elcited shunt
generator is d irectly proportional to the
fie ld current. The muimum output is
li mite d by the design of the generator.

slight amount of magnetism even though the field
current has fallen to zero, that is to say, they are
permanent ly slight ly magnetic. Thus, there is some
out put even for ze ro field cur rent, therefore pro­
ducing a condition wherein the generator witt
"build-up" to normal output levels without special
attention.

regulator. Since few, if any of these old systems
now appea r on passenger cars, they will not be
discussed in this article. Modern cars use a "two­
brush" generator as shown in Fig. 5, and a "three­
unit" regulator. Although different vehicle manu­
fac turers may locate the field regulation controls
at ei ther "A" or " B" of Fig. 5, both systems oper­
ate in the same manner. T he following discussion
and diagrams will assume a control location, such
as location " B'" of Fig. 5.

The three-unit regulator usually consists of a
cutout relay, a current regulator , and a voltage
regulator. A typical wir ing diagram for such
regulators is shown in Fig. 7. Inasmuch as a d-e
generator will operate either as a generator or as
a motor, it is necessary that the generator be dis­
connected from the battery at low or zero engine
speeds else it takes power from the battery in its
effor t to run as a motor.

It is the pur pose of the cutout relay in the
regulator to accomplish this disconnection. As can
be seen in the diagram of Fig. 7, the generator­
battery current passes through the contact of this

•
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Fig. 8. Simplified wiring schematic of Fig. 7.

creasing speeds, needle should jump from slight
discharge to slight charge. On slowly decreasing
speeds, ammeter needle should drop slowly to mild
discharge, then jump towards zero, resting at slight
discharge. T oo severe a discharge suggests in­
creasing spring tension, none-reducing spr ing ten­
sion.

For the purpose of analys is of the current reg­
ulator and voltage regulator rel ays, the elect r ical
system diagram has been redrawn and is shown in
Fig. 8. ' .

The sole purpose of the cur rent regulator IS to
protect the generator from excessive load and con­
sequent burnout. As can be seen in Figs. 7 mid 8,
the current r egulator relay coil ca rries the full
generator output, hence the action of this relay is
controlled by means of generator cur rent. Proper
sett ing of this relay, usually the center of the three
relays and wound with heavy wire, can be done by
inserting an ammeter between the "GEN" terminal
of the regulator and the generator "A" terminal.
Adjust spring tension to cause the relay to open at
the rated current output (see nameplate) of the
generator. Again increasing spring tension raises
reading. If no ammeter is available, use car da sh­
board ammeter. S ince these are not precision
meters, it might be safest 'to limit current to about
three-quarters of full scale.

As to the act ion of the system upon closing ot
this cur rent relay, it s contact opens, thus opening
the low resistance circuit of the fi eld to ground
through the voltage relay coil. T his in effect, places
Rl in the field circuit , thus reducing field current
to a safer limit. The drop in fie ld current then
reduces the magnetic pull of the relay core, the
spring now rules, so the relay closes, again con­
necting the field directly to ground and returning
th e generator to maximum output. O nce again th e
cutout relay opens due to excessive current so the
entire cycle cont inuously repeats.

Thus it can be seen that the cur rent regulator

GEN

GEN.

F

BATTERY

cutout relay, further increasing the closing pull,
and secu rely closing the contacts.

As engine speed fall s off , charging voltage and
current falls until generator voltage is less than
battery voltage. The generator now endeavors to
operate as a motor drawing current from the bat­
tery. Since this current is opposite to the charging
cur rent, the flux it creates in the cur rent coil of
the cutout relay now opposes rather than aids that
of the voltage coil, so the relay opens , disconnecting'
the generator. This sequence of events follows for
each and every change in engine speed to or from
the idle speed zone.

Proper adjustment of the cutout re lay may be
made by measuring the voltage between the "GEN"
terminal of the regulator and ground with engine
idling. This voltage wilt be anywhere from zero
to about 5 volts. S lowly increase engine speed
noting voltage at which cutout relay closes. This
should be in the range of 6 to 6.5 volts. Adjust
spr ing tension if necessary to obtain this reading.
Increasing spring tension raises the reading, de­
creased tension lowers it. If no meter is at hand,
use the ammeter on ca r da shboard. On slowly in.
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relay as well as through one of its two energizing
coils. The second coil of the cutout relay is a
voltage coil, being connected ac ross the generator
output.

T he cutout relay opera tes in the following man­
ner. \Vhen the generator output voltage is low,
the relay magnet strength cannot overcome the
spring pull so the relay contact remains open, thus
disconnect ing the generator armature fr om the
battery. As the engine speed increases the voltage
increases. thereby increasing the cutout relay
magnet strength until it overcomes the putt of the
spr ing. At this voltage level- somewhat greater
than batte ry voltage-the relay closes, connecting
generator across battery, and since the generator
voltage is the higher, charging begins. The char g­
ing cur rent flows through the cur rent coil of the

Fig. 7. Typical wiring schematic of regu lators
in an automotive system.
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relay operates in a vibratory fashion and in effect
controls the average value of charging current.
FigNr, 9 is a cathode ray oscilloscope pattern of the
field current of an automotive generator operating
under current regulator limiting. The lower -hori­
zonta l Jines represent zero volts between the gen­
erator field terminal and ground, or. maximum field
and output current. The upper lines show the vol­
tage level between field and ground when the cur­
rent regulator contacts are open, that is, the drop
across the ser ies field resistance. F or this condi­
tion the fi eld voltage is less, therefore armature
current is less. The vibratory operation is clearly
seen. In this case the vibration period was about
40 cycles per second.

Now Jet us turn our attention to the last but
most important of the three regulator relays, the
voltage regulator relay. T his relay, like the cut­
out relay, is frequently a double-coil relay. \ Vhen
a sing le coil, it is connected from output to ground.
sensing system voltage. In the double-coil relay

Fig. 9. Oscilloscope pattern of the field current of
the generato r with current regulator limiting . The
vibratory operation can be seen quite clearly. In

this instance it was at about 40 cycles per second.

one of the coils is voltage while the second is sensi­
tive to field cur rent. Thus, when operating on
cur rent control, the voltage regulator is inoperative.
This points out a very important fact-that when
properly adjusted, the car regulator operates on
either cur rent or voltage regulation- always one
or the other (except for low speeds) , but never
both at once.

Voltage Regulator Settings
Since this relay is voltage actuated it senses the

overall system voltage. As the sta te of charge of
the battery likewise effects system voltage, this re­
lay contro ls battery sta te of charge. As was pointed
out earlier in this article and shown in Fig. 3.
the setting of this relay is of paramount importance
in battery operation and life.

In operation this relay, like the current regulator
relay, opens at a particular voltage, changing the
field circuit as before. This drops output voltage.
so relay opens. Once again a cyclic operation is
established identical to that of the current regulator.

T he setting of the voltage regulator relay is
extremely important and should not be undertaken
uolen it It definitely known that a change is re-

quired. T he need for correction will be indicated
by excessive use of water, heavy corrosion of
terminals, low gravity reading of the battery, either
very low or very high charge rates most of the
time, and/ or peculiar ammeter behavior. Correct
setting of the voltage regulator wi1l be denoted by
a gravity reading of 1.240 to 1.275 at all times and
little use of water. Under ideal conditions the
ammeter needle should move to full charge im­
mediately afte r sta rt ing the car, remain there for
perhaps five minutes, then fall to a slight charge
for the balance of the trip.

If you are convinced that the relay requires
change, the following procedure is recommended.
Operate vehicle for several miles until the under­
hood temperatures are up to normal. Under no
circumstances try to adjust any of the regulator
relays unless this has been done. Most units have
bi-metal hinges that act as temperature compen­
sators so that operating temperatures for adj ust­
ment are a must. Proceed to set cutout and current
regulator relays as per previous directions, if re­
quired. Using a voltmeter (0 to 10 volts) con­
nected from "GEN" to ground, with current relay
held in closed or de-energized position, slowly In­
crease engine speed. reading maximum voltage.
Reset spring tension to give a 7.2 volt maximum
sett ing.

Operate the vehicle in its normal manner for a
week or so, then check bat tery specific gravity. If
the gravity is in the range of 1.240 to 1.275, and if
ammeter behaves as just described for normal
operat ion, your job is finished. If the gravity is
still low. however, recheck voltage and increase
sett ing about 0.2 volts by further adjustment of
the spring tension. Driving car for another week,
then recheck. Continue this procedure unt il proper
result s are obtained. Thereafter, any change in
electrical system operat ion will be shown in a
change in the behavior of the ammeter needle. It
is recommended that the battery specific gravity
he checked about every two months. T he cost of
hydrometer and time will be amply repaid in re­
liable performance of battery and car.

With your vehicle elect r ical system in this con­
dition you need have no fears about adding the
mobile gear load to the electr ical system. Only III

the very unusual case of a high percentage of
operating hours should trouble be encountered with
the extra load . T he author's car battery has never
been checked below 1.230 gravity even with fairly
heavy mobile operation. In a radio equipped truck
used for test purposes where the two-way radio is
in heavy service eight hours per day, boost charges
are required only every six weeks.

So there you have it. Keep your battery wa tered
and clean; adjust your elect rical system as de­
scribed. and then watch the ammeter needle while
the miles and miles of trouble-free service become
yours without wondering if tomorrow morn ing you
will be able to start the car-a wor ry-free boon to
you, the XYL and the J r. op ( if he also has a
stake in using the family chariot. )



Twin Noise ' Squelcher
I111 111111 111 111111 111111I111 11111111 11111 111 111111 11 I11111 1111 11111 I 11111 I11 11 111111I1

W. M. SCHERER, W2AEF

Contributing Editor , CO

the

10mf t

C2 C4410""1I. .01,.'

, .

5 0 11,,1

-I
4 7 "- 4 7 K to K

C 3
.o t ,llf •• •• -,

R4
R3220 K

RI 470 K
1.5 mf t

V2 C' , • ~.t'iJ:lSAL5 "A e 6SL7

Comparison Tests
Two limiters were made up on separate chassis;

one, the full-wave series type with ad]ustable
clipping level control, the other, the Twin Noise
Scvelcher (TNS ) with the adjustable squelching
contro l. Jones plugs and a cable were also installed,
so each limiter could be plugged into the receiver,
in order to make comparisons between the two.

T he fi rst check made was that of noise sup­
pression during the reception of modulated signals.
H ere the full -wave ser ies unit was inferior in that
the ratio of audio-to-background noise was poorer
than that of the TNS. In the full-wave device the
noise pulses are clipped, as are the audio peaks when
the level is set for useful clipping. T his, in effect ,
brings the audio and noise peaks near the same
level, and, at the same time, the clipping action
introduces noticeable distortion of the audio wave.
\ Vith the T N S, the audio peaks are practica lly
unaffected, while holes are being punched in the
signal by the noise impulses.

The squelch action was then applied by advancing
the squelch control unti l all normal background

(Continued on page 80)

• A

As W2AEF poin ts out in his opening, every once in
ill while the fellows let ill rea lly " hot" circ uit slip by
t hem. The TNS is 1I very good exa mple since it is
und ou btedly th e most effective noise silencing (not
limitin g ) circuit developed.-Edito r.

Certainly one of the greates t problems encoun­
te red in mobile recept ion is that of elimina ting or
su ppressing ig-n ition noise picked u p by the an­
tenna. Although excellent material has previously
appeared on the subject of noise suppression, no
mobile issue of a magazine would seem to be com­
plete without some reference to effective noise
suppression, or limiting, methods at the receiver.

Included in the data, already published , is a
two-tube noise limiter which outper forms all others
so far presented. Unfortunately, however, even
though it was shown in CQ over one year ago,1
in most areas it has not received the attention it
so du ly deserves. The writer, as did apparently
many others , passed it up as just another noise
limiter circuit.

U p to several months ago, we had been using
a full wave series noise limiter ,2 since it was found
to be superior to all the other series, shunt, and
compound types thus far tr ied. Results in limiting
noise pulses, while receiving a signal, were quite
satisfactory, but du ring standby receiving periods,
or when tuning around the band for signals, the
residual background noise, produced by the clipped
noise pulses, was just too uncomfortable :to the
ear over even moderate periods of time. T his was
not too bad on country roads or in quiet local ities,
but it was very annoying when driving on con­
crete highways where the concrete reinforcing
steel ' grids carry ignition pulses for many miles.

It was brought to my attention that reference
was made to a semi-squelching arrangement in the
tex t describing the two-tube limiter, or the "T win
Noise Sq uelcher" as we now prefer to call it. The
squelching idea appeared to have a good deal of
merit , so it was decided to give it a whirl, even
though we feared that strong ignition noise pulses
would trigger off the squelching so that it would be
impractical under these conditions. T he circuit
diagram, and explanation of operation, is shown
in Fig. 1 as it originally appeared in CQ.

1. Mobile Corner . CQ J a n ua ry 1952, page 51.
2. Gren fe ll . "A Noise Limiter F or E veryone," CQ. J uly

and A ug ust 1952.
Fig . 1. The orig inal schematic 4S' it a ppeared in t he
J anuary 1952 issue. See pa ge 82 for modifications.
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Mobile Madness

c. TI ERNEY

-

an ang-er at his stupidity for not gett ing his truck
sta rted and commenting on his ancestry.

S uddenly, and without warning, he was beside
me. "W ho's a stupid ape?" he asked. " I heard you
on my truck radio. Nobody' s going to broadcast to
the world about me like that and get away with it.
Get out of that car and put up your d ukes I" He
was a big fellow with a broken nose and a cauli­
flower ea r. Not a nice guy to have BCI trouble
with.

I looked around for some place to run but there
was no place to go in the tra ffic jam. H e opened
my car's door and pulled me out, growling deep
inside his chest.

The traffic jam was clearing when I picked my­
self up off the st reet and got back into my car,
ca refully feeling a tender eye. I tried to renew the
QSO but the H am wouldn't talk to me. H e, too,
wa s a truck driver. •

The Ham who had been complaining about the
splattering station was really crying about QRM
( he had some of his wife 's relatives in the shack
and was showing them how amateur radio worked).
I felt sorry for him and gave him a calt. \Vhen he
came back to me he said something like, "It's you
.. . you . . . you ... I" Then he bubbled and
gasped and gu rgled. Someone in the background
tried to sooth him, and they turned off his rig. I
wondered what his t rouble was. Later I found out
he was on the verge of a nervous breakdown
because of some splattering mobile sta t ion.

I was beginning" to sour on mobile. I cer ta inly
wasn't gett ing out like I thought I would. H ow­
ever, I gave it one more try and an swered a
CQ. T his fellow wa s quite a distance away-about
thirty miles- and he gave me a S2-3 report. "Drive .
around till you fi nd a bette r spot to ge t out," he
told me.

There was a hill in front of me and I drove up
it to the top. I parked on a st reet at the top and
gave the station a call. He came back giving me a
58 report. "But," he said, " I'm not properly
equipped to receive single sideband signals like
yours."

I was trying to expla in to him that I wasn't using
single sideband, but screen modulation in the con­
ventional manner, when two cops drove up and
one of the cops got out of the police ca r and came
to me. "What do you mean by parking in the
middle of the street?" he asked angri ly, taking a
litt le black book and a pencil from a pocket .: _

•

I started bui lding a mobile rig because of neigh­
borhood TVr, and after working on it for t wo
months I fin ished the rig and installed it in the car.
Eagerly I backed the ca r out of the drive, happily
anticipating the roving contacts that were to corne.

Two blocks from my house I called CQ on 75.
\Vhen I stood by I hea rd someone compla ining
hotly about a Ham on the frequency who was splat­
tering all the way down to the high end of the
broadcast band. I listened for a few minutes hop­
ing to hear the fellow, but he didn't come on. r
called CQ again and got a sta tion ten miles away.
~ly first mobile DX I

T he H am said I spla ttered, broke up on high s
and didn't have any lows. P ersonalty, I think he
had a bum receiver and wouldn' t admit it. H e said
he couldn't read me so I Q RT'd finally in disgust.
It's a st ra in to work a stat ion that hasn't proper•
receiving equipment. \Vhen I signed I heard the
ham who had complained about the splattering
sta tion. H e was bellowing about it again. 1 listened
for a while but didn't hear the station. It must have
come on only when I was on.

After a few blocks I called CQ again. A stat ion
twenty-five miles away answered. I was realty get­
ting out ! When I came back to him my car was
stalled with a big truck jamming the road in front
of me.

T o make conversat ion I began complaining about
truck drivers in genera l, commenting bitterly on
their fiendish delight at being all over the high way
at once; I touched upon their boisterous horns and
on their uncouth manners. St ill stalled, and warm­
ing up to the subject, I att:lck~1 the per sonal cha r­
acte ristics of the driver in front of me, working up

" . . . I worked up an a nger for not getting his
tr ud sia rto j and commented on his ancestry ..."

=10
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Fi9. I. Yes-it has no calibrated dial~fter

all, your converter/receiver has one--<l oesn' t it?

ess-
,
,a
RICHARD GRAHAM, W IVJV

7 New Street, De nburv. Conn.

Well, maybe this v.I.e. isn't entirely d lel-less,
but you ....iII admit that the idea is practical or
th e mo bileer. In other ....ords-....hy didn 't I think
of it7-Ed itor.

The use of low power in mobile rigs makes
v-f-o control almost mandatory when operating in
a crowded band . The abili ty to jump around the
band and avoid being squashed, communication­
wise, by the higher power fixed stations makes a
v.f.o. in the mobile rig very attractive indeed I
Those brave souls who dare to work fixed fre­
quency crystal controlled SO-meter mobile in the
evening, know of what we speak.

The design and installation of a mobile v.f.o.
presents many different problems because of the
very nature and conditions under which it will be
used. And we might add that alI of these problems
are not electronic either I Perhaps number one
problem is the car-sharing XYL who objects to
doing the family grocery shopping with a car
whose inter ior is rapidly approaching the com­
plexity of jet ai rcraft. This, of course, was my own
XYL's opinion. T hus the addition of a v.f.o., if we
were to have one at all, had to be simple, compact
and completely unobstrusive. Actually, this was
sound reasoning, and we were reluctantly forced
to agree that perhaps the XYL was right.

Solving a Difficult Problem
The electronic problems associated with stability,

vibration, mild shock and the like were solved in
a conventional way ; simply, with rugged construc­
tion. H owever the fi rs t requirement of compact­
ness and unobtrusiveness was met in a rather
novel way guaranteed to pacify and eliminate
the objections of even the most cr itical XYL.

By now, you've probably looked at F ig. 1, which
shows the front of the v.f.o. and are exclaiming

horror at the fact that there isn't any frequency
calibration on the dial, or for that matter anywhere
on the v-f-o unit. But this is as it should be. This
"dial-less" v.f.o. works on a principle a little dif­
ferent from the usual. T he accuracy of this method
is at least as good as most present-day mobile units.

E limination of the calibrated dial has a number
of merits, particularly for mobile work. Since there
is no calibrated dial, the panel need only be large
enough to hold the components behind the knobs.
Any kind of mechanical bandspreading dial takes
space, and if it is to be read accurately, the panel
will correspondingly have to be big. This, of course,
is cont ra ry to our initia l requirement of compacta
ness and unobt rusiveness.

Actually, why do we need a calibrated dial on the
v.f.o. if we already have a calibrated converter in
the car ? \Vith a little switching and electronic
conniving, the calibrated converter dial can be made
to perform both functions. The only missing link is
a method of ascertaining that the converter dial read­
ing is accurate. The answer to this is a frequency
standard, in the form of a crystal oscillator, that
can be used to calibrate and set up the dial of the
converter. Such an oscillator can easily be built
into the v.f.o., and it should give us al l the assurance
we need.

Thus, in operation, after both the receiving SYSa

tern and v.f.o have been warmed up, the middle
switch on the v.f.o. marked V FO-X TAL is thrown
into the XTAL position. This places a crystal
oscillator of some known frequency into operation.
The converter dial is set to this known frequency
and the auto receiver dial is adj usted to peak up
this signal. T he converter has then been cal l­
brated. This procedure need only be followed oc­
casionally, according to the drift character istics of
your converter and auto receiver.
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All that is necessary to place the v.f.o. on any
particular frequency. is to set the converter on
th is frequency then adjust the v.f.o. to produce
a signal in the receiver. That's all there is to it.
lt takes more time to describe the operation in
words than to actually perform it.

Compact ness is further achieved through the
novel use of N otional XR-SO slug-tuned coil forms
for the oscillator frequency control and {or the
buffer tuning control. These coil forms eliminate
th e need for bulky air capacitors for tuning, Small
fixed mica capacito rs are used instead. Because of
the powdered iron core, greater inductance is at­
tained in less space, achieving even greater com­
pactness. Furthermore, the use of these forms pro­
vide a simple method of obtaining mechanical
bandsprcad. It takes some seven turns of the v.I.D.
knob to cover 3.5 to 4 Me. This can be compared to
the one-half turn of a variable condenser ( if one
were used for tuning). Finally, the tuning lead
screw is spr ing loaded. This gives the assembly
the mechanical rigidity so necessary in oscilla tor
construction. You can be sure that, once the dial is
set in one position, it won't shake off to another
frequency.

Two very minor modifications are necessary in
order to adap t the coil forms for use in th is type

•
of service. One is to adapt the 6-32 threaded shaft
that extends from the coil form to take a % -inch
knob. This is easily done by using a 6-32 threaded
spacer with a ~-inch outside diameter. A lock nut
is first screwed on the shaft, followed by the
threaded spacer. This nut is then tightened up
against the spacer to lock it in place so it will not
rotate. The second modification is that of freeing
up the operation of the screw shaft. As stated
before, the screw is spring loaded with a small
U-shaped piece of spring wire which presses tightly
against the threads of the screw shaft. In many
cases, thi s presses a little too tightly, causing ex­
cessive wear on the threads. The remedy is to
dis-assemble the coil form by removing the large
nut and dropping the slug, shaft, etc. out of the
coil form. The spring can then be removed and
bent open slightly to provide a firm but smooth
screw action. A drop of oil on the 6-32 shaft com­
plet es the modification.

The Circuit
Circuit-wise the unit is quite straightforward.

The oscillator consists of an electron coupled Col­
pitts oscillator circuit, using a 6AK6. Small ca­
pacitive variations due to vibration, shock , and in­
ternal expansion of the tube elements, are reduced
considerably by using 2500 ~~fd. of capacitance in

• the oscillator tank circuit . These capactive
variations are reduced still further by
short point-to-point wiring wherever pos­
sible. The permeability tuned oscillator
operates on a fr equency of ],75 to 2.0 Mc.,
which is doubled in the buffer amplifier
stage to produce an output frequency in
the range of 3.5 to 4.0 Me. This frequency
range is adequate to cover any amateur
band up to 30 Me. by using the proper
amount of frequency multiplication in the
mobile rig itself. Doubling in the buffer
amplifier simplifies construction by elimi­
nating fancy and extensive shielding of
the input and output leads.

The output of the v.f.o. provides more
than enough drive for an 807, or similar
tube. Actually, it probably will be neces­
sa ry to detune the buffer tuning control in
order to reduce the drive to the proper
value. If one prefers, a fixed resistor can
be placed in series with the screen grid of
the 6AK6 buffer ampl ifier, to drop the
exci tat ion to the proper value. The exact
value is best determined experimentally
with the v.f.o. connected to the mobile rig.
The screen grid should then be by-passed
with the addition of a 0.001 p.fd. capacitor
from screen grid to g round.

+-The v. I.c. conta ins a mi nimum of parts,
a nd ca n be readil y assem bled using th is
photogra ph o!IS a guide. Note t hat the
OA2 socket hillS been recessed for t he

sa bs of symmetry.
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elements L1, C1 and C2, thus helping to preserve
and increase the stability. T he small size makes
for short leads and mechanical rigidity which in
turn means better frequency stability. For the sake
o£ appearances and uniformity. the OA2 voltage
regulator is mounted on stand-offs below the
chas sis edge. T hus, a ll the tubes extend the same
distance from the rear.

The cover is of the same type U construct ion
and is made to fi t tightly over the chassis. If one
does not have the facili ties available, an ICA
Flcxi-Mount case, type no. 29438 can be used.
T his case measures 2}4 x 2}4 x 4 inches. Al though
this case is of different dimensions than the unit
shown, it is still la rge enough to accommodate all
the components.

Afte r the unit has been completed and the fre­
quency range of 3.5 to 4.0 megacycles has been
established in regard to the positi on of the slug in
the coil, then the excess threaded shaft on the
X R-50 coil form can be cut off to bring the knob
closer to the panel.

To install a "ca librationless" v.I.o. such as th is
in the usual mobile set up, it probably will be nec­
essary to make some changes in the present control
circuit. Some means must be provided to turn on
both the receiving system and the v.f.o. simultane­
ously, since this is the way that the variable fre­
quency is determined. The exact method in which
this is done is best left up to the individual, since
control circuits differ like day and night.

In most rigs there will be enough st ray coupling
between the v-f-o output and the conver ter input
to provide ample signal pick-up for calibration
purpo ses. However, in the event that there isn't, a
small piece of wire can be a rranged to run fr-om
the converter input contact on the antenna change-

(Con tj,~ued otl page 106)

r R4- RS- - - - ---.
: o4OCOA i5W 4OCltlA. iOW +400'.1 :

I IN DYNAMOTOR I
I CA SE IL ..J

RI, R2 - 43.000 ohms. All capacitors ere mice,
Ihw. reted at 500v.

R3-560 ohms, Ihw. XI- me rker crvstel, Gny
R4---4 ,000 ohms, Sw, frequency between
R5-4.00Q ohms, lOw. 3.5 end 4.0 Me.
C I, C2-o.005 " Id. 5 I - double pole, two
C3- 10 ,ufd ., ce rernlc positio n r o t 8 r y
C4, C5, C6, C7- 100 , switch.

""Id. ,•.• )u. l 4, L5 - 2.5 mho ,·1
ca. C9-o.00 I "Id. chokes.

Wiring sche me tle of the v.Le.
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T he original intention when construction was
begun was to include the voltage regulator drop­
ping resistor R4 and resistor RS within the unit
itself. H owever, because of the heat developed by
these resistors, it was found that in the best inter­
ests of stability to place these two resistors exter­
nally. The most convenient place is within the high
voltage d-e source itself-the dynamotor .

The v.I.o. shown is built in a home-made alu­
minum box. The chassis is a U-shaped frame only
3 x 3:}4 inches. T he tubes project from the rear in
a horizontal plane. This enables the v.£.o. to be
only 1~ inches thick. Mounting the tubes as shown

also keeps heat away from the frequency determmmg

Sh

For calibrating purposes, the variable frequency
oscillator is changed to a crystal oscillator by the
double-throw, two-position switch, 51. T he output
of the oscillator is still fed through the buffer
amplifier as befo re. T he crystal used for cali­
brating can be any crystal of known frequency
within the range of the receiving conver ter. H ow­
ever, for best accuracy it might be best to use
one in the mid-band. This will reduce any in­
herent calibration errors in the converter.

T o increase the frequency sta bility of the v.f.o.
against varying plate voltage usually found in mo­
bile installations, the plate voltage of the oscil­
lator tube, as weIl as the screen voltages of both
tubes, are regulated with an OA2 voltage regulator.
T he value of R5 given in the parts list is calculated
to produce 250 volts to the plate of the buffe r
ampli fier when operating from a 400-volt dyna­
motor supply. If one intends to operate from a
power source of other than 400 volts, this r esistor
should be changed accordingly. In this case the
val ue can be easily determined by subst ituting the
follow ing expression:

Coil W inding Data

1I - 15 turns # 30 enem. wire , wou nd the le ngt h
of Net lonel XR-50 coil form

l 2- 39 turns # 30 c1osewound on Neflcne!
XR·50 form

l3- two turns, hook-up wire .....ound over l 2
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DON HOLM, W7PFL

P.O. Box 13-4 4, Pc rtle nd 7, Orego n

Portland's 29.3 Net
:\105t of the organized mobile activity in the

Portland, Oregon a rea is spa rked by an informal
group known as the "29.3 Net", It's an unique
out fi t with 110 dues, by-laws, office rs or meeti ng
ha ll. Yet the net materializes almost ins tant ly
wh enever an emergency or disaster occurs, or some
recreational acti vity suggests it self.

It began back in 1946, just a fter the bands were
re-opened. Severa l of the old-t imers arou nd Por t­
land, including Bill Lucas, \V7A EI ; ; Verne Bam­
ber, \V7AKQ; and Earle A she, \\'7A I2, back 011

the a ir wi th mobile r igs, got togethe r one night for
co ffee at a joint with the origina l and inspir ing
name of "Greasy Spoon." Bored with ' the usua l
signal - report-equipment cata log contac t, they were
looking for a purpose. O ut of th is bull-session

came the idea for an informal "net" a round wh ich
any mobile with a 29.3 rock could rally for an
emergency or a froli c.

The idea ca ught on immediately, and the weekly
transmitter hun t , which has continued to this day
- ra in or shine, summer or winter- was the firs t
born of the many ac tivit ies the 29.3 Net has spon­
sored or inspired.

Current activit ies include "Gypsy Tour s", "T wi­
light Tours", the ever- popula r "Thur sday N ight
Hidden T ransmitter H unt" and, of course, the
usua l AR I~ L events. Most of the gang are mcm-

bers of P A RC, OAR S, V A RC, the Civi l Defense
group, the Sheriff' s Mobil e Reserve or some other
orga nized activity. But a ll you really need to join
or take part is a mobile rig and a 29.3 rock.

O nce born , the 29.3 N et didn 't have long to wait
for its fir st rea l test. T he Vanport Flood, of
Memorial Day 1948, when a break in the Columbia
River levee complete ly dest royed a war-born city
of 30,000, was more of a catastrophe than an
emergency. But the mobiles were ready. Within
minutes of the break they were on the job supple­
menting the overtaxed official communicat ions
faci lit ies.

\\'orking with the Red Cross, the Sheriff 's
office, the Salvation Army and ot her di saster
units, the H ams remai ned on the job for hours and
days at a st retch, not only a t the scene of the
Vanport break, but stat ioned out all weakened
dikes for a Stl-milc st retch up and down the river.
a ile mobile, ja lopy and all , was marooned for sev­
era l hou rs on a cr umbling dike sur rounded by
wa ter. A nother, exhausted from lack of sleep, lost
his ca r when he dozed off and drove into the river.
Still another stayed on duty on Sauvles I sland
without food or sleep for 48 hou rs before he was
taken off by the Coas t Guard.

' Yith a ll landl ine com municat ions cut off be­
tween P ortland and nearby Vancouver, \Vash., the
I lams handled thousands of messages back and
for th across the river . Earle. ' V7AIZ, whose llT -19

W 7GCT panes W7 PFL o n
the O ld Oregon Trail•

•
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Scenes at some of the Portland 29.3 Net Activities.
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never cooled off for days on end, kept his home
station on the air as an official relay point. Other
stations handled messages from worried relatives
and friends in every state and several countries.

The full story ' of the part played by Hams,
especially the mobiles. in this disaster , has never
been told, and probably never will, mostly because
of the almost exasperating modesty of the opere
ators who took part. Some of the mobiles, though,
who were on the job continuously, were Zelmar
.Sax, W7FJZ; Verne Bamber, W7AKQ; Earle
Ashe, W7AIZ; Byron Pellly, W7BKC; Bill Lucas,
W7AEF; Clyde Sylvester, W7KSA ; and Hal Mc­
Cracken, W7W]. There were others who also de­
serve credit but whom this reporter has been
unable to flush out or make own up.

Other emergencies since then-forest fires, lost
hunters and local storms-have all been taken in
stride with an efficiency that amazes authorities.

For the most part, however, the activities are
fun fest s, like Community Chest drives, acting as
relay points for cross-country auto races, the
Gypsy and T wilight tours, and hidden transmitter
hunts. These activit ies have drawn as many as
40 to SO mobiles at a time (30 is a good average) ,
with interes t kept alive by such early members as
W 7AlE, ACZ, BKC, FFJ, GOF, GCT, HAE,
H CQ, H FZ, HTX, IE, IYY, IIV, IIA, JSK,
LMM, LXR, LVQ, NGG, NDB, NQB, OAU,
OGI, OBJ, and OZG.

T he tours are held during the good-weather
months. "Gypsy T ours" begin about 0900 on Sun­
days when the Coordinator 0/ the Mo uth announces
the rendezvous point and calls the roll. Then a
caravan is made up for all -day trip to the beaches,
or to a wilderness mountain lake in the High
Cascades. Saturday evenings, on alternate weeks,
"Twil ight Tours" assembles at the Coo rdinator's
call at about 1700 hours. A caravan then leaves
for a nearby park or beach for an evening of fun.
Caravans are gay affairs with all the cars-which
are loaded down with XYL's, YL's, Junior Ops,
friends and relatives-all trying to talk at the
same time, asking directions or ragging each other .
Sheer pandemonium. At the destination games
and bull-sessions are in order, as well as picnic

W1H AE discovers the hidden transmitter main­
tained by W6KTE lat the right ).

lunches or suppers. Movies are shown after dark,
and, towards midnight, the caravan heads home,
and as the family and relat ives sleep, the Hams
have the ai r to themselves.

T he "Thursday N ight H idden T ransmitter
Hunt" has been carried on without a break since
it began-even during "silver thaws" and snow­
storms. Promptly at 1930 each Thursday the Co­
ordinotor, who is parked atop "CQ Mountain"­
otherwise known as Rocky Butte, one of Port­
land's several hills---ealls the ro ll and announces
the hidden transmitter for the night. Then the
mad scramble is on, cover ing P ortland's 67 square
miles of streets, alleys, forest and water front in
several sectors. The rules restrict the mobiles to
public property and to the city limits. Many ops
use loops for taking bearings, wlrile others rely
merely on the whip an S-meter. Some of the older
hands, who are hep to the tricks a ten-meter signal
witJ pull in various sectors, can almost tell from
listening to a signal where it comes from. The
newer members find they have a lot to learn-not
only about the city, but how t ricky a signal can be.

But even old-timers get fooled. Like the time
Bob Greer, \V7GCT, climbed Mount Tabor, an
extinct volcano, with a kiddies' wagon and a
portable battery rig. \Vith a dipole stretched out
in the grass, sitting cross legged on the wagon
under a huckleberry bush, Bob qualified technically
as a mobile and yet"managed to keep 50 wheezing
geezers beating the bushes half the night. No one
will ever know how many star tled lovers the guys
flushed like quail that night. T his op passed with­
in six feet of Bob at one time and failed to find
him !

After the hunts , the mobiles usually rendezvous
at a drive-in for chow and coffee, to meet each
other face to face in the case of newcomers. Port­
land's Hams are a gregarious gang. An innocent
announcement over the air that the coffee pot is
perking is enough to bring mobiles from all over
the city, converging on a hapless station-bound
Ham like a convention of cops. Once, when this
happened, a luckless passer-by dropped a bundle
he was car rying and took off like a gazelle.
Probably hot cargo.

A picnic dinner always gives th e XYl's a chance
to become better acqua inted.
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WILFRED M. SCHERER, W2AEF

Con tributing Editor. CO

Here is an inexpensive solution to the questions and
problems raised bv the author in his fint paragraph.
Interchang ea ble fill .tuned Converter.•Hes for th e ve­
rious bands may be installed complet.ly out of sig ht
in the average automobHe.-Editor.

W ith the opening of the 15 and 40-01etel" bands
to phone operation, and with Class B license phone
operation now permitted on 20 and 75, many mobile
operators. wanting to take advantage of the new
rceulations. may find themselves without a means
of reception on these bands. A15o, there may be
other!' desiri ng to enter the mobile 6<:'1d. but who
may be prevented from doing so for lack of an
inexpensive method of reception. An inexpensive
and simple receiving ar rangement may also be de­
sirable for use in automobiles, serving as auxiliary
listening units in connection with CD work. "In
addit ion, but by no means least, there may be some
amateurs who have been thwarted in their attempts
at mobile operation, because the XYL does not
want the car clutte red up with equipment I

T he Cowoerter-enes, such as described herein,
are ideal units to cope with the situation. T hey are
simple two-t ube fi x-tuned converters, with plenty
of sensitivity, which may be tucked away behind
the dashboard, under the seat, in the trunk, or in
the glove compartment. T uning over the range of
a band is done with the dial of the auto broadcast
receiver . The Cowuerter-ettes, shown here, have
each been designed for single-band operation" A
handswitched unit , for all bands, could be made, but
this is not warranted, if simplicity and low cost
arc to he maintained.

Besides serving as a mobile receiver , a Cowuer­
tcr-ctte may he used at home for fi xed station
operation, not only as a h-f converter, but also as
an r-f ampli fi er and pre-selector, in which manner
it will real ly pep up that old communications re­
ceiver, and at the same time, improve its image
rejection.

The circuit diagram for the Cowoerter-ettes is
shown in Fig. 1. T he r-I stage employs a 6BH6
pentode, the grid circuit of which is peaked to the
center of the band by means of the slug in U. Re­
sponse is sufficiently broad for satisfactory gain

over anyone band. From the Coil Table it witl be
noted that fixed capacitors are added across both
These bands have a high bandwidth ratio and there­
the r -f and mixer inductors on some of the bands.
fore do not require a high degree of broadband
tuning as do the other bands. Capacitor padding
improves image rejection in the specified cases.

The 6BH6 was chosen because it provides high
gain with a noise figure lower than that found
with the other tubes tr ied in this particular arrange­
ment. 6CB6, 6AKS, 6BA6, 6AU6, etc., may be
used since from the practical standpoint, the at­
tainment of the lowest noise figure may be a bit
super fl uous as far as mobile operation is concerned.

For CD work , or for othe r cases where very
strong local signals may be encountered, provi sion
has been made to use a.v.c. on the r-f stage to re­
duce front -end overloading and cross modulation.

The mixer-oscillator employs a 6U8 triode­
pentode dual purpose tube. T he pentode sect ion is
used as the mixer, while the triode portion is used
as the h-f oscillator. Other mixer tubes such as
the 6X8 and the 6BA7 were tried, but the 6U8
provided the best all around performance consistent
with high gain, low noise. oscillator stability, and
minimization of oscillator pulling, to be found in

The com plete C on....erl.r-.tte. The mil.,
section is to the I.ft, and , .fro m left 'to
rig ht, the tuning slugl l 4. 13, end L2.
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Fig . I. Wiring sche matic and parts list.

one tube. The double t riodes popularly used in
many conve rters did not perform as well, especial­
1}' in regards to high ga in. in which case their out­
put level was too low to sa tisfactori ly feed the
ordinary car radio ill a simple and inexpensive man­
ner.

It will be noted that the out put of the 6U8 mixer
tube . is fed direct ly to the input of the auto radio
through a resistance coupled coaxial line. No
special output circuits or low-impedance link s a re
required . T his manner of coupling furnishes an
output level highe r than that found with some of
the more conventional methods ; in fact, the output
from the Converter-rife is so high that in many
installa t ions it may be necessary to pad it down
to prevent overloading and excessive a-v-e action
in the broadcast set from only average ignition
noise pulses.

The h-f osc illato r employs a fixed- tuned Colpitts
circ uit. St ray oscillator coupling to the mixer is
sufficient through the tube. S imilar types of broad­
hand conver ters often em ploy crystal oscillators to
realize sta bility , however, the oscillator used in the
Cowucrtcr-ct tes has proven to be stable, and no
voltage regulat ion is required. T his is possible
through the use of good components plus a fairly
high C oscillator circuit. T he high C also reduces
oscilla tor harmonics and thereby minimizes the
possibil ity of " image" reception of signals from
harmon ica lly rela ted higher frequency bands.

Construction
The const r uction of the Converter-ci tes is easy

and Quite st raight for wa rd. They a re built on 4"
x 2% " x 1% " chassis (Blld Miuibo:r ) . An al umi­
num shield, l Yll:" wide and 1}5: " high, sepa ra tes the
r-f stage from the mixer-oscillator section. T he
r-f section contains the following components, be­
sides the tube socket for VI: L I, L2, c t, C1A , C3,

R l , R IA, R2 and S ol. A th ree- te rmina l tie strip is
mounted along the mixer side of the chassis. One
end of R2 is connected directly at the socket of V l,
/'ill 6; the other lead of 1<2 is insulated, and, after
pas sing through a ~" hole in the shield, it is con­
nected to a common B plus terminal on the t ie
st r ip in the mixer sect ion. O ne lead of R 3, located
ill the mixer section, is connected directly to the
common B-plus tie point. I ts other lead is insula ted,
and, a fter passing th rough a sepa rate Y<I " hole in
the shield, it is connec ted directly to the socket of
V 1, pi" 5. One lead of C2 is connec ted to the end
of R3 before the latter pas ses th rough the shield
ho le, and the other lead of C2 connec ts to the grid
te rmina l of L3 wh ich is located nea r the shield
partition. T his gr id terminal is the end of the wind ­
ing at the top of L3. The ground side of L3 is
located at the end of the winding nearest to the
chassis.

Resistors . N5. 1<6 ami I<S a re connected directly
between their respective terminals on the V 2 socket
and the common n plus t ie point. The heater lead
for V1 is a lso brough t through a sepa ra te small
hole i ll the shield, and it is connected to a common
heater tie point terminal.

Rt, R4 an d Ri a re ins ta lled right a t their re­
spect ive scckct termi nals, and they lie near the
chassis with their ground ends connected to solder­
ing lugs secured by the socket scre ws. One end
of Rl A is con nected directly a t the bottom end of
L2; the other end is connec ted to an insulated wire
which is in turn connected to an a-v-e tie point
terminal in the mixer section.

T he osci lla tor capacitors, C7 and C8, are in­
stall ed vertically along the side of L4, away from
the chassis to minimize heat pickup and to allow
free a ir circula tion a round them. They are firmly
secured by a short lead to a g round Jug. T he plate
end of C7 should be connected directly to the ter­
minal on L4 nea rest the chassis. C9 should be con­
nected to the grid terminal of L4 (the one farthest

•
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Connec t the output of the Comrerter-ette to the
input of a receiver having an S -mete r which may be
used as a visual peaking indica tor. If it is neces­
sa ry to use a receiver not having a meter , disable
the a-v-e circuit and use the loudspeaker or head­
phones to make peaking adjustments by ear. Do
not connect any antenna to the Conucrter-ette a t
th is t ime. Set the receiver near lOoo kc. Apply
power to the Conucrter-ct te, and be sure its osci l-

and plate power from the Cowuerter-ene, and peak
the r -f and mixer inductors to between 30 and 31
Me. Then shor t the two ends of the oscillator
inductor , and apply both heate r and plate power to
the unit. Recheck the inductors by using the grid
dipper. Because of the loading of the tubes on the
low C circuits, the Q will be lowered, and it may
be difficult to obtain a dip on the meter, If a dip is
readable, the frequency will be lower because of the
change of the tube capacitances when power is

-applied, and it should fall nea r, or be adjusted to,
the center of the band.

If a grid dipper is not available, the mixer and
r-f inductors should be tuned as follows : ( re-t r im­
ming should be made in this manner in any case) .

XMTR
ANT

6 V CONY. B-C CONY. CONY.
HOT HTRS. SET OUT IN

'N

Fig . 2. This is th e sepa rat e switching circuit used
by the aut hor. It provides a choice of anten nas for
broadcast reception as well &5 for switching the
Converter-ette into the broadcast receiver,

from the chassis) by a very short lead, leaving
the lead to be connected to the tube socket (the
longer one) .

S ince they sta nd tip in the ai r, so to speak , Ct,
CIA , C4, C5 and C6 should be installed last.

P ower leads for the Conucrter-ette may be con­
ncctcd d irectly to the t ie point terminals. If de­
sired, a Jones plug- may be mounted on the chassis ,
inst ead of using- permanent leads. so that Conv ('r ­
tcr-ettes for diffe rent bands may be plugged in at
will.

T ube shields a re no' used because they really are
not requ ired ; their use would transmit an excessive
amount of heat from the tubes to the chassis. Good
quality ceramic or mica-fi lled sockets hold the tubes
securely ill place without the aid of shields.

Adjustment and Operation
For 28·11c band opera tion , the oscilla tor should

be tuned to 28 Me. This may be done by using a
grid dipper, without power being applied to the
oscillator , hut with the tube in th e socket. \Vith
power applied, the oscilla tor may be checked for
osci llation while using the gr id dipper as an absorp­
t ion type frequency meter. For better accuracy
another receiver, tuned to 28 Mc., may be used, in
which case the oscillator SlUR, in L4 , should be
ad; usted until the beat may be heard in the receiver.

\Vhen the Conrcrter-et tc is used with a broad­
cast set, the h-f range then will cover 28 Me. plus
the frequency to which the broadcast set is tuned.
As all example, if the Be set covers 500 to 1600
kc., the h-f range will be 28.5 to 29.6 :\o k . The low
frequency range on many BC sets begins at 550
kc., in which case the h- I range would sta rt at
28.55 Me. In this case, if it is desired to cover
down to 28.5 Me" the oscillator frequency will have
to be lowered to 27.95 Xlc. This, of course, will
al so reduce the upper frequency limit. If it is de­
sired to bring the top of the range to 29.7 Mc., then
the oscillator freq uency will have to be rai sed to
28.1 11c.

Nex t, if a grid dipper is ava ilable, remove heater

Coil Table for the W 2A EF Converter-ettes

Frequency Ll

28 Me. 2 turns
12.
plas Ue

21 Me. 2 turns
02.
plasUe

14 Me. 3 turns
12.
ptasnc

7 Me. 6 turns
*24 en .

4 Me. 16 t urns
' 34 en.

45 turns
*34 en .

100 tur ns
' 36 en.

10 jJ.~d .

10 JI)l1'd.

45 turns
' 34 en.

100 turns
136 en .

10 IJ}lfd .

10 p¢d .

35 turns
' 32 en.

75 tu rns
' 36 en.

200 lJ¢d.

200 pJJ1d.

L1 --wound a r ound bottom
turns of L2, ftr st wrap
s cotch tape a round L2.

L2 & L3 - - wound on 3/ f!'
dta, s lug- tu ned ce ra mic
for ms - - CTC LS5

L4 - -wound on 1/4" s lug- tuned
ce ra mic form, CTC LS6
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lator is functioning at the correct frequency. Back
off the slugs in L2 and L3 all the way counter­
clockwise. This is the highest frequency position.
Now turn L3 (mixer) slug clockwise until the
thermal noise peaks, as indicated by the S-meter
or by ear, as the case may be. Note this point and
again rotate the slug clockwise until a second noise
peak is found. This second peak will be that on the
tow frequency side of the h-f oscillator , and it is
the INCORRECT one to use, but it should be
checked in thi s manner so that it may be found
which frequency actually is being peaked. Now
rotate the slug back counterclockwise to the first
peak originally encountered.

Next turn L2 ( r- f) slug clockwise unt il the noise
is peaked further. This should be the correct point
on the high frequency side of the h-f oscillator, but
the following additional check should be made :

Fi rst note the number of turns required from the
maximum counterclockwise position to the point
where the peak just found on L2 has been de­
termined. T hen set the slug back at maximum
counterclockwise, and tune the slug in L3 ( mixer)
clockwise to its second or I NCORRECT peak as
described above. Then tune L2 for a maximum
peak, and count the number of turns from maximum
counterclockwise at which the peak occurs. T his
should be a greater number of turns than counted
with the fi r st peaking of L2. Both settings of L2
and L3 will be the INCORRECT ones, since they
are both tuned to the low frequency side of the
oscilla tor, or at the image of the desired frequency.
H ere again, this operation is advisable just to
check the cor rect peaking points.

Finally set both slugs back to their maximum
counterclockwise positions, and proceed to tune
them to the CORRECT points by selecting the
fi rs t peak ( tuning in the clockwise direction) with
L3 (mixer) , and then by peaking L2 ( rJ.) at the
number of turns first counted. \Vhen the antenna
is connected to the Conoerter-e tte, it may have some
reactance which may be tuned out by slightly re­
peaking L2.

Final frequency calibration should be checked by
tuning in signals of a known frequency. If the h-f

oscillator is operating at exactly 28 Me., the dial
of the broadcast set will serve as the calibration
for the whole band, and reference may easily be
made by adding the broadcast frequency to 28 Me.
600 kc. on the dial then becomes 28.6 Me., 700 kc.
becomes 28.7 Me., 800 kc. becomes 28.8 Me., etc.
If the h-f oscillator has to be shifted to take in the
extremes of the band, as described earlier, then the
dial calibration wilt be different by the amount the
oscillator has been shifted.

The Conoerter-e ttes for the other bands are
lined up by following the same procedure as for
28 Mc., except that the oscillator frequency is
tuned to the desired frequency minus that at which
the broadcast set is to be tuned. For example, a ll
14 Me. it may be desirable to select 1000 to 1400
kc. for the tuning range so that the calibration will
fall in line, making 1000 kc. equal to 14 Me., 1100
kc. equal to 14.1 Me. , ete. In th is case the h-f
oscillator must be tuned to 13 Me.

On the other hand, the bandspread of the broad­
cas t set may be too cramped in this range, in which
case it may be more convenient to use, say, 600 to
1000 kc. as the range. It is suggested that the
range having the greatest bandspread be used, and
if the b-e dia l is quite uniform, giving a choice of
ranges, it is best to select the highest frequency
end to obtain the best image rejection. P eaking of
the r-f and mixer inductors should be made at the
center of the band used.

Upon installation in the car, any length of shield­
ed antenna cable may be used to connect the Con­
verter-cite to the broadcast set. In most cases it
may be desirable to provide a switching arrange­
ment, with appropriate shielded connectors, to
change between Conrerter-et te and b-e reception.
T his may be made up in a separate small unit which
may be mounted in an inconspicuous, but conven­
ient. place. The ci rcuit for one such arrangement,
as used by the writer, is shown in Fig. 2. A three­
position switch is used, which not only permits the
choice of normal broadcast reception on the b-e set.
or h-f reception through the Converter-rite, but

(Continued on page 105)
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Under chassis view of the
Converte r-eUe showi ng the
lee... tion o f the coils ... nd
sockets. The r·f is on the
left, the mixer and oscil-

lator a re on the right .



Ten •
IS !:4 for Ten

ROBERT M. FIELD, W I PMY

32 Hiqblend lana, Bangor, Me. '

Bob R eid 's e l periences with his ten-met. r mobil. an.
tenna i. yet anoth.r ind ication that opt imum per­
form" nc. from any amateur station, .tther mobil. or
filed , requ ire, careful adjustment of the ant"n"a to
me.t individual conditions.-Editor.

The whole thing started with Bill Clark,
\ VI MAW . discussing ten-meter mobile antennas.
H e said. "You won't find it in the books, Bob. But,
if you add a foot or so to an eight-foot whip. it
will load better on 10, and your signal will come
up an S-point. Even j f you figure an S -point as
th ree db.," that's practically doubling your effec­
tive radiated power."

\Vell , you don't a rgue with Bill , unless you're
the guy who taught T erman, so I tucked that bit of
information away for future need, I decided to
experiment on this basis when the local CD net
was organized on 29,520 kc. and \VIPMY went
mobile. For an antenna, I bolted an eight-foot,
receiving-type whip to the side cowl of my J eep
station wagon. It did not accept power from the
transmitter very readily, however, and the receiver
was kind'a numb, too,

Establishing Antenna Resonan ce
It seemed about time to confirm Bill's theory

about antenna length. I shorted the feed-through
bolt from the antenna to the frame inside the Jeep.
Then I coupled a grid-dip meter to the base of the
antenna by sticking its coil between the antenna
and car frame. By using tight coupling, I found a
slight, broad dip around 35 Me.

r wired a foot-long piece of copper tubing to
the whip, yard-arm style, which brought the dip
down to 33 Me. Next, I tried a jury- rig capacity
hat made of small wire, with the same results.
Roth loading devices had to be near the top of
the whip to have much effect on its resonant fre­
quency. The thought of cruising around our tree­
blessed city with a saucer balanced on top of the
whip horrified me, It appeared that, unless I used
base loading, I would have to lengthen the whip, I
achieved this with a three-foot piece of stiff wire
and then varied the overall length at one of the
telescoping joints unt il I obtained a deflec tion on
the grid-dip meter at 29.5 Me. The rig now loaded
perfectly, and the receiver perked up nicely, so I
replaced the temporary extension with a permanent

• A n 5 unit J. ulluall7 ~on.ldered equivalent to . 1:1: d b.
- Editor .

one and resonated the antenna again. The final
length was 9' 10·.

Why So Long?
H oping to find some explanation of why the whip

had to be so long, I compared the lengths necessary
to establish resonance at several frequencies with
the theoretical lengths of Quarter waves in space at
the same frequencies but could obtain nothing that
seemed to indicate an outstanding error.

Next, I measured the capacity between the Jeep
and the ground system at the WLBZ broadcast
tower and then the capacity between the mobile

- .

H. re is t he author in action with his Jee p
Station Wagon at the Brewe, (Maine ) Ra ceway.

antenna and J eep. I also made similar measure.
ments on ' VIQE1I's mobile installation. He has
an eight-foot R odelco whip with a nine-inch spring
mount on his 1949 Studebaker "Land-Cruiser." I
obtained the following figu res:

WIPMY WIQEM
Capacity, Car to ground : 600 .up.£d. 1500 Jl,ufd.
Capacity, \Vhip to Car : 60 .u.ufd.. 42 .u,afd.-
Whip length: 9' 10" 8' 9"
Resonant frequency: 29.5 11c. 29.2 Me.

These fi gures seem to indicate that an automobile
body in conjunction with a %-wave whip does not
act as a ground-plane antenna on ten meters.
Ra ~her, ,the autom?bile body acts as a capacity, in
series With the WhIP, to g round, thereby shortening
its electrical length. This made everything seem

• fo:St ima ted IO-.M.ltfd. residual eapaclt7 of capaeity brld"e
au bt ract t>d fro m read in" .

(Contin.ud on "ag~ 1(9)
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Report

on the Conve rters
T he Gowsct S ul'rr-Six is the third in a line of

very popula r mobile converters. As the name im­
plies. the 511/,£,,-6 has bandspread ca libration or
" posit ioning" 0 11 si x amateur bands; 10, I I , 15, 20,
40 and 75 meters. In addit ion. the 19- and 49-meter
short wave broadcast bands are spotted on the dial.
f his br ings the unit right up to date and affords

adequate mobile coverage.

Circuitry

Although the tried and proven tube lineup is the
same in the S uprr .6 as it has been in the Tri-Band ,
etc. (6CB6 r.f., 6A \'6 mixer, 6C-1 05C. and 6BH6
i.f.) a number of important changes have been made.
T he i- f channel has been dropped 10 k ilocycles and
a wa ve trap 011 1430 kc. is permanently inserted ill

the high imped ance antenna lead. This trap is tUIlC­

able through a s lu~ on the hack plate of the con­
ver ier. In the model tested by C.Q this slug had
been preset at the factory and required no further
adjusting- OIll'C the ca r receiver had been carefully
set on 1-430 kc. A second useful t rap appears in
the ante nna lead to the 2O·lIIeH'r coi l. T his t ra p
is not adj ustable, but apparently is very effective
in removing st rong H l-meter signals that might
ride th rough into the 2O·meter band.

Prob..ably the most important improvement in the
05,,/,(',.·6 r-f stage has been the incorporat ion of an
r -f gain switch which put s 1200 ohms addit ional
res ista nce ill the ca thode circuit , On 20, 40 and 75
meters this " 1..0" r-f guiu position very noticeably
reduces the over-all background noise level when
tuning the hand between stations without loss of
sensitivity in the sys tem. In the mobile receiver
installation tested by CQ the gain of the r-f stage
was always reduced on every band except 10­
mete rs, where 500/0 of the signals heard were other
mobiles and the add itional gain was warranted.

A ll of the Gonset converters have been prov ided
with a 5 ~~fd . oscillator "compensator" (or index )
to t rue up the dial calibration , In the o5lfpn-6 the
"compensator" is brought out on the rear lip of the
chassis and the necessity of having to touch thi s
cont rol notably reduced th rough the addition of
individual 10, 40 and 75-meter oscillator trimmer s,
III previous circuits only the 75-mete r band had
this adj ustment. A s the unit a rrives from the
factory a ll of the bands han: been carefully preset,
and in the unit under test the "compensator" readily
brought all of the bands within dial ca libration and
has not been retouched afte r 1000 mil es of ope ra­
tion,

Purchasers of the 05"1'(',.·6 will al so be pleased
to sec that a jack has been brought out to the rear
of the chassis for the lead from the standa rd broad­
cast whip antenna. A new antenna swi tch on the
front panel automa tica lly re-connects the broadca st
antenna in place of the conver ter output when the
XVI. insists on listening to Arthur Godfrey. A
second switc h on the front panel tu rn s ofT the tube
fi laments. Thus the panel controls have been grea t­
ly simpl ified, and the important ones (on the rear
panel ) are not likely to get out of ad j ustrneut .

The osci llator voltage in the SIl /,r,.-6 has been
reduced. and a separa te lead is brought out from
the plate circuit. This lead may be required if a
"Signa l Slicer" is to be used in conjunction with
the receiver. In this case the oscillator stability
could be ma ximized by feeding it from 90 to 135
volts of B batteries which should la st 1Y; to 2
years. H owever, in the average install ation the
osci llator vol tage may be obtained direc tly from the
receiver. as the dri ft of the conve rter is certa inly
negligible.

If you are prone to compare the 05 11 /,(',.-6 with
the Tri-Band you wi ll immediately note that the
logging sca le has been replaced with a fourth tun­
ing range. While the loss of this scale is a matter
of indi vidual preference it is about the only serious
object ion CQ had on the over-a ll operation of the
SI, prr-6, T he sensit ivity, sta bility and ease of
handling are a ll st ill tops for a mobil e converter in
a small package.

12.-Voh Operation of the Gonset Converters

The Gonser Tri-Band or 5"/,('r·6 conve rters may
be eas ily modified for 12-\'0It operat ion, T he simple
changeover (as recommended by the factory ) is
described below and pu ts the 6A\'6 and 6CB6 heat­
ers in ser ies and the 6C-4 and 6BH6 hea ters ill
another series across the filament supply,

Start with the 61\V6 and isola te pill 3 from
ground, but replace the or igina l ground connect ion
to pi" 2 and the center shield. Remove the connec­
t ion between tin 4- of the 6A V6 and pi" 4- of the
6C4. Do not remove the original con nec tion h-:·
tween pin 4 of the 6CB6 and pill .J of the 6A\~6 .

Also do no t touch the connec tion between pill 4 of
the 6C-4 and fill -I of the 6B1I6.

Now lift pill 3 of the 6DH6 from ground aw l
connect a new lead from this pin to /,i,. 3 of the
6:\ \ '6. Be. sure to replace the ground connection

( Colitilllird OIl page 95)
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c/ o NBS Ionosphere Steticn. APO 858. c/o Postmaster , New Vorl, N.Y.

The \l'f1fsa tility of this mobi le transmitter speaks for
itself. Capable of bandswitching to a nyone of fi ve
ba nds, fea t uring negative pea ~ li miting on phone, com­
pact site a nd even CW o peration, wh" t mor e c an we
ask for7-Editor.

It is felt that it would be of interest to present
a description of the A M mobile transmitter that is
interchangeable with the SSB mobile transmitter
featured in this issue of CQ magazine.* The mai n
advantage of this unit is its great flexibility. Using
a simple system of bandswitch ing, thi s transmitter
operates 0 11 all bands from 75 through 10 meters.

The Circuit
Examinat ion of the schematic diagram. F ig. 1,

will ren al that the circuit is standard with no tricks
employed.

The r-f portion consists of two stages with a
6AQ5 as a u-i-tet crysta l oscillato r driving a
2E26 final amplifier st raight through on all bands.
Crystal s in the 6 to 8 ~Ic. range are used for
operat ion in the .to, 20, IS, 11 and Hl-meter bands.
Three megacycle crysta ls are used for 75-meter
operation. O pera tion in the oscillato r is straight
through on 75 and 40, doubling on 20, t ripling a ll
15 and quadrupling on 11 and 10 meters. Sufficient
drive ( 2-plus rna. ) is eas ily obtained when quad­
rupling with a normally active 7-~lc crystal. In
order to control the excessive drive on the lower
bands a potent iometer, R3, has been placed in the
oscillator screen circuit. This allows the oscillator
plate circuit to be properly tuned at all t imes. A
molded composit ion unit such as the Allen B radley

.. see 1>."e 16.

Type J or Otnnito type All is recommended for this
appl icat ion because of their small size combined
with a conservative power ra ting. T he osci lla tor
plate coil is made in two sect ions in order to
obtai n optimum drive on 10 and 11 meters. The
10/11 meter sect ion, L1 , is made of five turns of
a 0 . & ~ V . 3010 Miniductor, It is joined to a 40­
tu rn piece of 3012 Minlductor, L'2, which is tapped
( by pushing in turns tovvard the cente r on each
side of the tapped turn and solde ring to the turn
left standing) 3, 6 and 15 turns from the junction
with L1 . These two coils should be separa ted from
each other and L 1 should be in the clear as much
as the constructor can make possible. Us ing STd .
portions of 1.2 are shorted out to obta in resonance
0 11 the various bands. For W/ ll-meter operat ion
the tap is at the junction of L 1 and L2. For 15
meters the tap is 3 turns down from the junct ion;
for 20 meters, 6 turns down; and for 40 meters.
5 turns down. For 75 meters the entire coil is used
in series with L 1 and there are no taps to the
switch.

T he fina l tank coil is wound with No. 20 ( ll&S
gauge) on a l y.$ " dia. form, 2 U" long, as shown
in Fig. 2. Any l y.$ " 0 .0. tube of polys tyrene or
bakelite can be used, but in -this case a form was
made by cementing two polystyrene coil forms
(A mplrt'nol 24-4P) together. after removing the
pins and flanges, and cutt ing the resulting tube
to length. A thin piece of polystyrene was cemented
ac ross the bottom end, through which screws could
be passed to secure the coil to the chassis. The
design was settled upon after many tests with th e
Q meter. The unloaded Q for each band with the
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unused portion shorted out as it is in actual opera ­
tion is as fcllows : 7S meters, 263; 40 meters, 278 ;
2 meters 270; 15 meters, 280 ; 10 meters, 268. These
values compare favorably with those of single coils
of the same dimensions. Pi-network tuning is used
in the final tank circuit because it offers the simplest
sys tem for band switching and antenna loading
adjustment. It is possible to match into any load
from 20 to 600 ohms on the 10 to 4O-meter bands,
but on 75 meters, due to the relatively small tuning
range of the tank condenser, it is possible to match
only 20 to 100 ohms. If a higher impedance match
is desired on 7S meters it can be obtained by ad­
just ing the padder, C4, so that the tank circuit
will resonate at the desired frequency. The ceramic
padders, C4 and C5, have a working voltage rating
of 500 but show no signs of breaking down even
under modulat ion. T hey are the most suitable
unit avai lable for this appl ication.

For simplicity of const ruct ion, the grid and final

tank circuits a re switched separately. The new
Centrelcb series of miniature ceramic wafer
switches are perfect for the job. O nly five of the
six positions available a re used and, if desired,
the sixth position on the final tank switch may be
used to cover the C\V portion of 80 meters (with
additional turns on the tank coil), or an extra
tap may be made on the ten-meter coi l, so that six
meters may be covered by doubling in the final
amplifie r.

T he r-f voltmeter circuit, connected to the r-t
output, is an adaptation of one shown in an article
by George Grammer .t It gives a maximum reading
of about 2 rna. on the 0-10 rna. scale of the meter
and will have to be calibrated if it is desired to
obtain other than relative output voltage readings.
To determine the power output it wi11 be necessary
to know the impedance into which the output cle-

4. Gram mer . " R .F . Vo!t m l"te rll," QST. Sept•• 1952 p age 29.

Fig . I. Sch e matic wiring diagram a nd parts list.

RI, RI3- loo,000 ohm,
V2 W•

R2- B,200 ohm, 2v,
R3- 50.000 ohm, 2w,

potenti ometer,
Ohmite t ype AB

R4- 5,OOO o hm, la w.
wlrewound

RS- IOO,OOO oh m, 2 .
R6- IB,OOO oh m, I .
R7- IOO ohm, Ih w.
R8- 35,OOO ohm, la w.

wlrewound
R9-6,SOOO ohm. I ......
RI C--6BO o hm, Iw.
RII - 3.75 o hm, 8......

(fo ur 15 o hm, 2w. in
cerellel]

RI2- IOOO ohms , 'h w.
R14-50,000 o hm

potenti o meter, lw.
o r less

RI5-1500 ohms, Ihw.
RI6-1 megohm , l w.
R17- 6BO,000 ohm, 'j,w ,
RIB- loo,ooO o hm, lw.
R19- 5,OOO o hm, 25w.

wirewo und
R20-1,000 o hm, Iw.

R21 -470 oh m, '/2 w.
R22- 20 ohm, 2w.
R23- 3,OOO o hm, l/2w.

CI - loo " " fd.
verie ble. H e mmer­
lund HF·I 00

C2- 50 ,up.fd . ve rle ble,
12OOv. Bud MC- IBBI

C3- 140 ""fd . duel
verleble. Hemmer­
lu nd HFD-I 40,
perelleled

C4- two 7-45 ,u~fd.
ce remic trimmers,
Erie TS2A, pe relleled

C5-7·45 ,u,ufd . cerami c
tri mmer, Eri e TS2A

Cb- 250 .u,ufd . mice .
500wv.

C7- S00 ,u.ufd . mlce.
500wv.

CB- 750 .u~fd. mice,
500wv.

C9, C29-O.00 1 "fd.
mice, 500wv.

C 10-82 .u.ufd. silver
mice . C -D type 22R.
5Q B2

C II , C 12-0.002 "fd.
ce remic disc , 500wv.

CI3- IOO .u,ufd . mlce .
SOOwv.

CI 4-0.002 .ufd . mice .
rninie fu re , 1500wv.,
CoD type IW P· 15D2

CIS, CIB, C19, C20,
C21 . C22-O.005 "rd.

ce remlc d isc , 500wv.
CI 6-0.003 ,ufd . mlce.

1200v., t re nsmlttinq
ty pe

CI7- 1500 ,u,ufd . mice .
SOOwv.

C23 , C32-O.QI "fd.
ceremlc d isc, SOOwv.

C24, C25, C27-
0.0 5 ,ufd . me telllzed
pepet, Ae rovolt P82
(2oowv.)

C2 b--O.5 ,ufd . met~ l1ized

p ape r. 200wv.,
Aercvox P82

C28- I.O .ufd . metellieed
pape r, 600wv.,
A erovc x P82

ClO, C31 - 220 ""fd .
mice , 500wv.

C33-O.1 .ufd metelllzed
pape r, 400wv.,
Aerovox P82

Cl~.O "fd.. 6OOwv. ,
oil filled

T1-cI~ ss B d river
tr~nsformer, 5: I,
UTC -SB

T2- mod ulll tio n tra ns­
forme r, Ilniversel.
UTe-SIB '

Sw I , Sw2- s.p.s.t .
toqqle , bet hendle,
H &H typo 20994 FN

Sw3-s.p.d .t . t ogg le,
bet handle. H&H
type 2 1350 BP

Sw4-d.p.d .t . toggl e ,
bo t handle. H&H
typo 20905 G A

Sw5-SP12T wefer,
mlnleture ceremle,
Centreleb PA-2001

Sw6--DPbT wefe r,
ml nle ture cerem!c,
Centreleb PA·2003

Sw7- SPI2T wefer,
Mellorv 321 12J

Sw8- DP6T wejer,
Mellcrv 3226J

RFCI - 2.5mh., 125mCi .,
Netionel R· IOOU

PC-I , PC2- pe rll siHc
choke. 6 t urns, # 18
o n 100 ohm , lw.
Ohmlta "Little De vil"
re sisto r

Shl , Sh2- I OOm~ . meter
shu nts: if Triple tt
227-T, O· lnme.
meter is used, shunt
is 34 inches of # 30
Io rmver o n high
vel ue lw. resistor

Rvl -c-d. p.d .t . mlnleture
relev, 6 VAC coil,
P& B typo KRIIA
(or G uerdl en " 200"

with M-2 midget con­
teet essemblv]

Ry2-4 p.d .t. relev,
6VDC coil [cen b e
two d.p.d.t . units )

Ry3- s.p.s.t . 12v. stert­
inq relev f ro m PE.
103A (modifie d fo r
6v. cpereflon by
doublinq lind rewind ­
ing o riqi ne ] coil)

Ry4-s.p.s.t. 6v stert inq
relev from PE. 103A

MI -O- IOmll . 2" square
meter. Trip le tt 227·T

Rect. I- two IOQmCi .
se le nium rectifiers in
series {Insule ted
from chessls]

Sol, S02-CO-ll lt chessls
connecto rs, Am phe­
001 83-IR

S03- mllle ccte!
c hessls connector,
Amphenol 86·C P8
with edeptor plete

So4-fem~ l e mic ro­
ph one che ssls co n­
ne ctor, Amphe nol
91 PC4F

So5-c ryst~ 1 socke t,
V2" specinq . 0 .09 5
pins ,
Millen 33 102

S o6-cryst~ l socket Ih "
soe cloq , 0 .1 25 pins,
Millen 33202

J l-c-kev jed, Mellory
704A

Fuse holder (FI -IOa.) ­
Buss penel mounted
holder type HJM

VI , V4-6AQ 5
V2- 2E26
V3- 12AX7
VS- 1635
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Fig. 3. The aud io chll rllete ristic of this t ra ns mit·
te r is shown in the g rtl ph ebcve. Note t he
e ttenue tion of th o bass and tre ble frequencies
to insure crisp mod ula t io n. Don't let the
XY l use this t r.!l nsmitter- she'll sound t1w:ul!
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most of th e ba ss fr equencies present in the normal
mal e voice and at the sa me t ime emphasize the
trebl e for more effec tive modulation. A fte r many
tests 0 11 t he a ir we Iecl tha t thi s ha s been accom­
plished . In fact , if the X Y L is to do much operat ing
with the transmitter it may be desirable to double
the values of C30 a nd C31 to increa se the bass
response and g ive a more nat u ra l tone. If it is
desi red to use either a crysta l o r dynamic micro­
phone in place o f the ca rbon micro phone, R12 call
be increa sed by 1500 ohms and grounded. T he lo w­
level microphone could then be connec ted (with
suita ble sh ielding) to pi" 2 of the l 2A X7, with a
500,OOO·ohm resistor from pill 2 to g round. If
add itiona l gain is needed it can be ea sily obtained
by lowering the va lue of R 16 toward 100,000 ohm ..
a s a limit. T his latter change would probably nut
be necessa ry, a s there is plenty o f ga in with the
ca rbon mike in t he cathode and wi t h the ga in
cont rol, R14, about % 0 11 .

A noth er item o f int erest in the modulator is the
use of t wo selenium recti fi ers in se r ies between

the seconda ry of the modulat ion transformer and
the h ig h vol tage supply . These rectifi ers effec tively
limit the negative peaks o f modulation and thereby
allow heavier modu lation. T hey shou ld be insu­
lated from the chassis by a sma ll bakelite block,
into which t heir 6/32 mounting screw can be
threaded. Many on-the-a ir checks and bench tests
with an oscilloscope have con fi rmed the fact that
thi s system is very effect ive and 110 a pprecia ble
splatter or broadening' o f the signal is present .
T his may be d ue . in part, to the fact that the
modula to r is approaching lim it ing cond itions it self
a t 100% modulat ion, and in pa r t to the fact that
any high audio frequencies generated by the limit­
ing act ion o f the rectifiers are filt ered out by the
fi nal screen and plate by-pass condensers.

Remainder of The Circuit
O ther features of the transmitter a nd its power

circuit include :

12 TURNS

1-- - - - - - 2 11,- - - - - - ..,

The Audio
T he modulator portion of the transmitter makes

li se of the ty pe 1635, zero bia s. class B, dua l tr iode.
This tube, whi le not too well known, has been
used very successfully in eight othe r transmitters
simila r to this one. T he tube is rated at 17 watt s
output with 400 volts on the pla tes and has con­
sistent ly given good service in these trausm.ttcrs
wi th 500 volts 011 the plates. \Vith th is plate voltage.
the resting current is about 13 ma ., and it is
possible to ohtain a ma x imum of 22 watts output
from the seconda ry o f the modula tion transformer .
This shou ld be done for shor t test per iods only.
A 6AQ5, in cla ss A, is used as the driver fo r
the 1635 ; A 12A X7 is used as a voltage ampl ifier
and audio filter a head of the 6AQ5. The 12AX7
draws less than 2 rna . plate cu r rent and eliminates
a bulky microphone transformer, a s well a s provid ­
ing a means of shaping the audio band pass cu rve
a s shown in Fig. 3. \Ve attempted to a ttenuate

Coil Wind ing Dala
IF;gur. I)

L1 - JO/ 11 mete r oscilletor pla te coil, 5 t urns
# 18, %" d ie., 8 t urns per in ch (5 t urns
of a B. & W . Min iductor) .

L2- 15/ 75 mete r osci lla tor plate co il, 40 turns
# 24, %" die ., 32 tur ns pe r inch, tapped
3,6, & 15 turns from Lr junction (40 t urn s
of 30 12 Miniductor l .

l3- Finll l tank co il, 31 t urns # 20 wou nd on
11/ ", " d ill . form in t hree sectio ns with I/ e"
splicing be twee n section s. Bottom section,
10 t urns spliced by inter-winding # 28 wi re ;
Midd le section, q turns spliced by inte r­
wi nd ing # 28 wire. Top section, 12 t urns
spaced by inte r-winding # 16 wi re with
twisted teps lit 5 lind 7 turns from t op.
See te xt end Fig . 2.

L+-O sci ll ll to r ce t hcde coil , 16 turns # 24, 112"
long, Ih" die . (16 t urns of 3004 Mini­
d uctorJ.

CHASSIS
SVWACE

Fig . 2. This sketch shows the construction of l3 .

cuit is working. Fra nkly, the circuit was incorpo­
rated in the tra nsmitter to make use of the ext ra
posi tion a ll t he meter switc h , and not enough
time has been spen t i ll it s usc to dete rmine t he
actual value,
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Fig. 4. Suggested front pan el layout.

lower cur rent demanded by the P E- 103A,
... ) Provision for applying the receiver plate

voltage to the crysta l oscill ator only, for frequency
spott ing purposes. Note tha t with the frequency
spott ing switch, Sw3, on and the meter switch,
S1<'8, set to read pla te voltage, the receiver plate
voltage appears on th e meter whether the t rans-
mitter is on or not. •

5) P rotection of the high voltage power supply
by using the ZOO-rna. breaker from the PE-103A.
With the coil shunted by the 2O-ohm resistor, R22,
the rating is increased to 300 rna" and the breaker
does not kick out on modulation peaks.

1) Complete metering with filament (auto bat­
tery ) voltage, plate voltage, grid drive, fi nal ca thode
current, modu lator plate current and r-f output
voltage ava ilable by setting the meter switch, Sw8.
Note that the fi lament voltage connection is taken
from the hot side of the filament switch, Siut,
allowing the batte ry voltage to be monitored with
the transmitter filaments off.

2 ) Provision {or automatic change-over to C\V
operat ion by inserting a key plug in the key jack,
J1. T his automatically shorts the secondary of
the modulation transformer and places the key in
series with the ca thode of the final amplifie r.

3) Provision for low (a pprox ima tely 7 watts )
power operat ion for local contacts or tune up.
T his is accomplished hy using both starting relays
that come with the P E -103A dynamotor. The 12­
volt relay is rewound for 6-volt opera tion by
removing the wire on the coil, doubl ing it ( use an
ohmmete r to find the center) , and rewinding the
doubled wire back on the core, One of these relays
is fastened to the (i-volt wiudiug of the PE-103A,
and the other is fastened to the 12-volt winding,
D uring normal operation, the 6-volt winding of the
PE-103A is used, but when low power is des ired, the
switc h, Sw4, is thrown to "Lo" position, switching
the car battery to the 12-volt winding on the PE­
103A. This gives about 7 watts input with the
transmitter tuned for 30 watts input when on the
" Hi" setting, Since the modu la tor operates fr om
the same source, the modulation level drops ac­
cordingly. This switch may be operated at any
time. Operating checks show about a 2 S-unit
change at the receiving end when S'iv4 is thrown,
T he use of the " 1.0" power position also saves a
IO-ampere drain from the car batte ry due to the

A 1tOL£$ IA!I DlA
8 HOt£$ $.Ir6{}/A
C HOLCS .J/lIDiA
D HdtCS M6lJ1A

1- - - - - ---,--
7

'I f-07ES'
LOCATIONOf'" X TAL SOCK~TS
ON lEFTsaANDPARTS ON
REAR OFCHA.$$/$ NOTSHOWN
ASPOSITIONIS N(1T CRITICAL.
(SEE FIG.J)

112 MOQNTEDASOII£ "" ON
SUfI CHASSIS DlRECnyOIlER
THE IX2t./2 I1£NTJL ATION
OPEHlHQ (sEE"'; .9)

Fig. 5. Suggested chassis layo ut as viewed Ircm t he top.

•

•
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in order to make it easier to change the r-I tubes
without moving the fina l tank coil. Either two
small angles or one long angle can be used to
fasten the sub-chassis to the front panel. In either
case, the meter mounting screws are used to hold the
ang les to the panel . If the single angle is used, the
leg that fastens to the panel will have to be cut
away to clear the meter body. A five- lug terminal
st rip is mounted vertica lly on the back of the
sub-chassis near the Iront edge to support the com­
ponents connected to sockets of V I and V2. The
sub-chassis should be completely wired, leaving
six-inch externa l leads. before it is permanently
installed. Care should be taken to leave clearance
for the osci llator plate tuning condenser, C1. The
back comer of the sub-chassis is fas tened to the
chassis with a small angle as shown in Fig. 6.

The l OO-ma. meter shunts, Shl and S h2, should
now be made. If a Triplett 227-T meter is used, a
34-inch piece of No. 30 ( formvar insulated) mag­
net wire scramble wound on any high value 1­
watt resistor will work fine. For other meters the
correct length of wire will have to be found by cut
and try methods using a dry cell. low resistance
potentiometer and a test milliammete r in series.

Mount the panel on the chassis using. the seven
lower controls to secure it. Mount the wired sub-

Nf1T£S- IIICWF1KJI/ TUE$I«.
MAlJC OFf'lECC OFNAltD ALlI/IINIJltI.
~f/I X I""", XW.
tn XI/7 A/tI6l.LS ItIArllC /lEN r FIfOM
In NARD ALlIM/NUM srocx 0" rAKCN
FROM SlIRPf.VS 7lI.~ S£~3 nNNtl
/IN/TS " AVAILABLE.
ste ~ASSIS SHOIA. DI/£ WlK(J8CF()I1£
INSrALur lON.

Fig. 6. Sub.chassis lay out view.

center punch locations previously made on the
front panel. The chassis and panel may now be
separated and all burrs cleaned off. If desired.
the' panel may be either cleaned with steel wool
and etched in a lye solution, painted with a crackle
finish or sanded and lacquered. Sanding with a
horizonta l grain on a belt sander and a coat of
plastic spray or lacquer gives a very pleasing finish.

The sub-chassis, Fig. 6, is made of the same
material as the panel to give the transmitter rigidity.
A s with the meter hole in the front panel, either
a hole saw can be used to cut the socket holes, or
a series of small holes may be drilled and then
filed smooth. The tubes are placed a bit fa rther
forward in the drawing than in the photographs

Construdlon Deta ils
If the par ts listed are used. the chassis layout

diagram, Fig. 5, can be followed to loca te the
position of each part on the chassis. T he location
of the parts on the back of the chassis and lo­
cation of the two crystal sockets on the left side
are not shown, except in the photographs, since their
posit ion does not have to be exact. It is recom­
mended that a Johnson chassis (Part No. 195-351)
be used. This chassis is a bit difficult to obta in,
but is much more rigid than the standard 7" x 7" x
210 aluminum chassis.

Completely punch and drill the chassis (except
for front side. see below) as shown in Fig. 5. The
hole size for the tube sockets will depend upon
the particular socke~s ~sed. The CrY5ta! f>Ckets arc
mounted from the inside of the chaSSIS with 4/40
screws threaded into the chassis wall. This leaves
a flu sh surface for the cabinet to pass over. Similar
treatment is given Sol and S 021 the coaxial con­
nectors on the r ight side of the chassis.

.The front panel should be made next, following
Fig. 4. It can be made from a piece of hard alumi­
num stock, or ~ut , along with the sub-chassis, from
a larger aluminum panel bought for the purpose.
( Par-M etal No. # 6677 unpainted 5)4" rack panel. )
Lay out and drill all holes in the front panel ex­
ce~t the se~en lower ones. Center punch these only.
Using a Vise, clamp the panel in posit ion on the
front of the chassis. Make sure that there is a !-i"
overhang on the sides and bottom as shown in
Fig. 4. This will insure a good fit for the cabinet.
Drill the holes for R3 and <':3 and mount these
controls. \ Vith these controls holding the panel
and chassis together, drill the other five holes
th rough both panel and chassis, following the

Additional Components

Tu be Sockets- two mi ce filled cctel. two mice­
fi lled 7-pin minieture with . 2V,,"
shie lds. one mice-fi lled 9-p in mi nie ­
t ure with 2" shie ld

C hau is- 7x7x2" eluminu m, E. F. J ohnson 195­
351 , recommended for rig id ity

Sub. cha u is- mll de from I/ S" 2-4ST elcmlncm
stock, 3V2..x2 :y.. ' '. See Fig. 6

" ont panel--mll de from I/S" 2 5T lI luminum
stoc k. 7V,, "xS. See Fig li nd text

Ca binet- mlld e from inside a luminum cove rs of
TU-SB surplus tuning unit. Can be
made from 112" herd al uminu m stock.
Be sure to d rill plenty of ven tilli t ion
holes.

Misce lla neous- Supply of 6/32 lind 4/40 screws
end nuts: Eig ht 1/,," ber knobs (two
of t hese mev be red for use on th e
bond sw itches ). One Netic ne! TPS

feed-thru bushing (to co nnect fin lll
ta nk co il to load ing condense r C3) .
Two 5-fug terminel strips, Bimbech
1388 or si mlle r. .
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