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All this performance
for only $650~!

Full amateur band coverage, 80 through 10
meters. Hallicrafters exclusive new R.I.T.
(Receiver Incremental Tuning) for -+- 2 kc. ad­
justment of receiver frequency independent of
transmitter, and AAlC (Amplified Automatic level
Control) • Receiver AF gain and RF gain controls
• SSB operation, VOX or PTT ... CW operation,
manual or break·in • 1650 kc. crystal filter .••

SPECIFICATIONS

•

Frequency coverage: Eight-band capabili ty - full
coverage prov ided for 80, 40, 20, 15 meters; 10M
crysta ls furn ished for operation on 28.5 - 29.0
Me. Other crystals may be added for full 10 meter
coverage without adjustment. Available for oper­
ation on specif ied non-amateur frequencies by
special order.
Front panel controls: Tuning; Band Selector; Final
Tun ing; RF level; Mic. Ga in ; Pre-Selector; R.Ll.;
Ret. RF Gain; AF Gain; Operat ion (Off/Standby/
MOX/VOX .I; funct ion ICW/ USB/ LSB); Cal.
Gen eral: Dia l cat., 5 kC.j 100 kc . crystal cal.; VFO
tunes sao kc.; 18 tubes plus volt. reg., 10 diodes,
one varicap. Rugged, lightweight aluminum con-

struction (only 17112 Ib.li size-6'h" x 15" x 13".

Transmitter Section: (2) 120Q68 output tubes.
Fixed, 50-ohm Pi network. Power input-1 50W
P.E.P. SS8; 125W CWoCarr ier and unwanted side­
band suppression 50 db.; distortion prod ., 30 db.
Aud io: 400·2800 C.p.S. @ 3 db.

Receiver Section: Sensitivity less than 1 pv for
20 db. stgnal -to-ncise ratio. Aud io output 2Wi
ove rall gain, 1 pv for 'h W output. 6.0 - 6.5 lst
I.F. (tunes with VFO). 1650 kc. 2nd I.F.

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

Overseas sa leSl Export Div ision, Ha ilicrafters · Canada: Cou ld Sales Co., Montreal, P.O. 5th and Kostner Aves., Chicago 24, III.
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never say d ie

AWARDS

DXDC Certificate. Sure, it is easy to work
100 countries on twenty meters, but how abo ut
forty uud eighty? T his award requires QSL's
from ten countries. Special sticke rs are avail­
able for all contacts being on single bands,
using a single mod e of emission and all being
made d uring anyone year. This award nut­
urally brought up the perennial q uestion of
what is a country and what is not a cou ntry,
a little matter that has brought 011 near revolu­
tions and frequent mass hysteria. \Vhat should
we do? Should we accep t the AHHL list as it
is and keep on accepting new countries as they
think them up? Or perhaps should we make
up our own list, granting new coun try status
here uud there as e ither the demand requires
or friendship d icta tes , T here was a strong in-

ITurn to page oj

another certifica te that he will hate it. Please
include OHe dollar with the applica tion to help
cover the costs of admin istration of this p row
gram.

The second award certificate HOW available
from the Institute is the \VAAS CERT IF I­
CAT E. This is the Worked Almost All States
Certificate and is available only to licensed
amateur radio operators who have proof of
contad with 49 states, but haven' t been able
to get that elusive .sOth. There is no reason
why all th is effort should go uu rcwarded and
unacknowledged for it takes almost as much
effort to con tact 49 sta tes as it does 50. \Vhat
a shame to get so close and then miss just for
the lack of one extra state! Please include the
49 QSL's in alphabetical b y state order, a note
indicating the missing state and a dollar to
help defray the costs of adm inistration of this
p rogram. Sti ckers a rc availab le for \ VAAS
made all on one band , all with one mode, or all
in one year upon separate application with
sub mitted cards and dollar to help defray the
ad ministration costs of this program. xlode
stickers are available for C\ V, A~l , SSB, and
BTTY.

I '-'

Though the awardi ng of certifi cates is a
little out of the line of 7.3 xtagazfne, devoted
as it is to the techn ical and const ruct ional side
of our hobby, und my own fee ling is that there
are already several times too many certificates
available, st ill, even to a reactionary like my­
self, the success and popularity of the pres­
ently available awards, incredible though
many of them are, is something that I can not,
in my own kinky way, completely overlook
when balance sheet time comes at the end of
each month and, fighting off nausea, I look
over the list of dollar certificates that others
have made available with conside rable success.
( Whew!)

Operating on the assumption that uuy cer­
tificate is a good certificate and that certtfi­
cate hunters, like Dx hunters, have to get 'em
all, whether they like 'em or not, I hereby pre­
sent to the addicted the following awards:

The first award, sponsored by the Instit ute
of Amateur Had io, is the CIIC CE BTI F I­
CATE. The Certi ficate II aters Club Certificate
is available to any licensed amateur radio op­
erator who submits a signed statement that he
has never been awarded any other certifi cates
and tha t if, in the futu re , he ever is awarded

de W2NSD
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NO MONEY DOWN

INVITATION: Stop in at any of our locations and
visit our tully stocked HAM SHACKS - FREE

DEMONSTRATIONS without obligat ion. lafayette
carries a complete line of famous brand

amateur equipment and accessories.

THE LAFAymE HE·30
Professional Quality Communications Receiver

_ Tunes 550 KCS to 30 MCS in Four Bands _ Bullt·ln
a ·Multiplier for Crowded Phone Operation _ Calibrahd
Electrical Bandspread on Amateur Bands 80 Thru 10 Meters
_ Stable Oscillator and BFO for Clear CW and SSB Re·
eeeucn _ Built· in Edgewise S-Meter
Sensitivity is 1.0 mtcrcvott for 10 db. Signal t o Noise
ratio . Selectiv ity is ± 0.8 KCS at -6db with Q·MULTI·
PliER .

LAFAYETTE
RADIO

QUALITY AMATEUR
GEAR SINCE 1923

STARFLlTE.. 90 WATT
PHONE and CW TRANSMITIER KIT

_ 90 Watts Phone or cw on 80 Thru 10 Meters _ Bullt·ln
a-seencn Low-Pass Filter _ Clear, Chirpless. Grid Bloell
Keying
Doll ar for doll ar you ca n' t beat th is new Lafayette star­
f1i te t ransmitter. Easy to build and operate, it gl istens
with quality and performa nce au-ever .

<D QUALITY TOP VALUE COMMUNICATIONS RECEIVER
• Superhet Circuit Utilizing 8 Tubes and Rectifier Tube
_ Built-in "S" Meter With Adjustment Control _ Full
Coverage 80·10 Meters. Covers 455KC to 31 MC _ Varl·
able Bfa and Rf Ga In Controls _ Switchable AVe and
Automatic Noise limiter
The Communications Receiver that meets every amateur
need - avai lable in easr-tc-assembte kit form. Signal to
noise rat io is 10 db at 3 .5 MC with 1.25 microvolt sIgnal.
Selectivi ty is - 60 db at 10 kc, image ref lect ion Is -40
dbat3MC.

tj'\LAFAymE HE-45·B DELUXE 6·METER TRANSCEIVER
\:!:J _ High Efficiency-Up To 100% Modulation _ New

Modulation and Power Transformers plus 7868 Power
Penlode _ New Heavy·Duty Communications Vibrator
• Front Panel Antenna Loading Controls _ New Standby
Swi tch; VFO Pow er Jack _ Sensitive Superheterodyne Re·
ceiver _ Bui lt·in 117 VAC and 12 VDC Power Supplies
_ Rugged Push·to·Ta lk Ceramic Microphone

LAFAYEnE HE·50A to·METER TRANSCEIVER
Simila r to above except for to-meter operation .... 114.95

2

•
NO MONEY DOWN

, HE-30

9995
NO MONEY DOWN

11495
NO MONEY DOWN

KT·200

6450

HE-4~5 .~B~=!:-~

•

,

7995
HE-IO

', Wired and Tested.

In Kit Form

--------
LAFAYETTE IllIi.\IIDO@

ELECTRONICS

FREE!
CUT

OUT

PASTE ON CARD

SYOSSET

PARAMUS---
JAMAICA

PlAINFiElD----
NEW YORK

SCARSDALE---
BRONX

NATICK

NEWARK

BOSTON
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upreme
--.... SIX METER SStB J'LL

• Using The McCoy 32B1 Silver Sentinel Crystal Filter

• 75 Watts PEP Input, 6146 Final

• USB - lSB - CW - AM Operation with Carrier injection

• 7360 Balanced Modulator

• Unwanted Side Band Suppression better than 40 db.

• Carrier Suppression better than 50 db.

• Size -Width 12" Height 6Y2" Depth 7Y2" Weight 7~ Ibs.

Model SSB-6
Wired & Tested

For additional information, w rite:

"GK:::) Supreme f:!eclronic::I, s:
FRONT AND MAIN STS . UPLAND , PA .

4 73 MAGAZINE



AMATEURS. EXPERIMENTERS. CITIZENS LICENSEES
Mail coupon today for your FREE copy of International's 1963 catalog.

n "

Please Print

: City Zone_ State _

•••

: Address _

•••

: International Crystal Mfg. Co., Inc.
: 18 North Lee, Oklahom a City, Okl a.
•• Rush FREE 1963 Catalog.•••
: Name__--,:-:-_----::--,-, _
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THREE REASONS WHY
YOUR BEST BUY IS ...

E·Z WAY AERO-DYNAMIC
design decreases win d load
<:Ind. provides tel escop ing
action that permits - ra is in g
and lowering of tower sec t ions .
CRANK UP TO 60 FEET,
DOWN TO 25 FEET and
T ILTS OYER FOR ACCESS
TO ROTOR OR BEAM.

~TRENGTH is bull t -In t o
every E·Z Way T ower • . .H eo vy
w(lil steel ttbin g le gs, con .
tinuous di 'Olan o I bra c ing o f
solid s t e e r od a nd elec t ric .
coll y weld e d t hr o ugh out ... . no
loos e b ~lt s or n uts he re . E-Z
Way ~s ign a nd s tre ng t h are
yo ur a s s uran c e o f DEP END­
ABILITY thot y o u co n co unt
o n year afte r yea r . See your
neare st dis t ri butor today or
w rite fo r fr e e l it erat ure.

The SATELLITE
Mode l RBX·60- 3P ( Po inted) $3 35.00
Model RBX-60-3G (Ga lva nized) $4 10.00

MOUNTING KITS ,
GP K X60·3 (Ground Pos t) $ 125.00
BAK X (Wa ll Bracket) $17.00
Fre ight Prepa id onywhere In (-48) U. S. A.

Other Towers fro m $99.50 to $1 995.00

E-Z WAY

® •
TAMPA 5, FLORIDA

(W2NSD from page 2)

clination on our part to accept the ARHL sys­
tem of designating offshore islands as separate
count ries, thus establishing such new countries
as Long Island, Staten Island , Manhat tan
Island, Catalina Island, Vashon Island, Block
Island, Murtha's Vineyard, etc. This could
have many beneficial results. It certai nly would
cut down on the expense of DXped itions ...
how much can it cost to take a ferry over to
Fire Island? And think of all the countries we
would have up in the St. Lawrence River .. .
\ VO\V! am imaginations were so staggered by
the possib ilities that we decided to stick with
the official U.N. country list and let them de­
cide what was a country and what wasn't.

The DXDC Certificate applications must in­
clude QSL's in proof of the con tacts claimed,
a list of the cou ntries contacted , and a dollar
to help defray the costs of the p rogram. There
are no stickers available for more than ten
countries con tacted , so please do not apply for
stickers for 20, 30, etc., countries contacted.
Stickers are available, on separate application,
for ten countries being contacted all on one
hand, all contacted with a single mod e of emis­
sion used by bnth sta tions (AM, CW, SSIl,
HTTY) , or all contacted d uring one calendar
year. Each sticker must be applied for indi­
vidually with corroborative QSL's and a dollar
to help cover the costs of administration of the
program.

RRCC Certificate. None of th is twen ty or
th irty minu te stuff for us. If You are a Real
Rag Chewer 1'011 should be ab le to keep it
Hying for at least six hours . This certificate will
be awarded to amateurs who provide a signed
sta tement to the effect that they have com­
pleted a two-stat ion (not three or more ) con­
tact which has lasted a minimum of six hours,
with no time whatsoever out for any interrup­
tions of any kind , even for a half minute. A
QSL indicating the length of the con tact must
accompany the sta tement, and the times of
starting and ending the contact must be stated.
Please include one dollar to help cover the
administrative costs of th is program.

There are a lot more on the d rawing boards
. . and we are open to any suggest ions that

these new awards may bring in from readers.
Watch for the announcement and ru les for the
WAZI' Certificate , the WAAC Certificate, the
\VAP Certificate and others. We're working on
some other dandies too ... the Worked All
County Seat Certificate , the Worked American
Empire award for con tact ing all countries con-

(Turn to page 821
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See the CLIFF-DWELLER and other fine NEW­
TRONICS products at your distributor or write us
for descriptive literature.

MECHANICAL FEATURES
• Approx. lengths

28'-6" - 26' 7_0-7 _3 me
30'·6" - 26' 3 .5-4.0 me
31'·4" - 26' Two-Bander

• Self supporting, accepts 111.." threaded pipe for
mounting in standard rotators

• Maximum t urning radius approx. 15'-8"

• St urdy aluminum die cast housing for motors and
gear t rai ns which drive end sections of dipole

• Heat treated ai rcraft type, 1% " heavy wall
aluminum tubing

• Completely waterproofed resonators and housings

MODEL NO. FREQ. MC WEIGHT NET PRICE

CD40 7 _0-7_3 Under 20 Ibs. $ 92_ 50

CD 75 3_5-4_0 Under 20 lbs. 99_50

CD 40-75 Two Bander Under 20 Ibs. 129_50

remotely tuned ROTATABLE DIPOLEI
DESIGNED SPECIALLY FOR
40 AND 75 METERS IN
LIMITED ANTENNA SPACE

ELECTRICAL FEATURES

•
• No traps . .. no baluns .• ': no matching devices

of any kind • '.
•

• Feed direct with any length 52 _ohm' eable

• Power handling capacity - rrt~kimum legal limit

• Antenna resonance f inger tip cont ro lled from
transmitter location in shack:

• VSWR: 1.1 to 1 or tess across entire band

• Feed-poi nt var iable t o compensate for an te nna
environment

The CLIFF-DWELLER is another New-Tronles first.
Here's a tuneable dipole ideal for hams who live
In apartments or in homes on small lots. The CLIFF
DWELLER will give you unbelievable performance
even in limited space.

Resonance and bond
switching control

Housing for motors and gear
t ra ins with mounting yoke

~

~
m
m
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TO MY FRIENDS AND FORMER CUSTOMERS
IN AMATEUR RADIO AND COMMUNICATIONS FIELDS.
I am pleased to announce formation of SBE, Sideband Engineers. Inc.• a new com m un i·
cations manufacturing company headed by myself and a fine group of former a mateur
radio associates. As many of ) 'OU know. I retired from active electronic manufacturing
several years ago and since then have been asked continually when I would return to
the field. After careful study of potential new items that would meet my requirements
of high value and performance. I have formed this group to bring you a new ser ies of
dynamic products. All will have outstanding "break- through" fea tures.

Our first product is a new single-sideband transceiver which is descr ibed on the a djoin ..
ing page. It is my personal feeling that this exceptional unit w ill soon lead the field. It
is physically small, outstanding in circuitry, provides 4-band operation with selecta ble
upper and lower sidebands, has built-in power supply. These are truly dynamic new
features. There are several other new products in our la boratories that will soon go
into production. These will be announced in the near future.

73
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Entirely New! Outstanding! Dynamic!
SB-33 transceiver . . . dynamic product of solid-state electronics and advanced
electro-mechanical design! Exceptionally small-less than one-half cubic
foo t including built- in AC supply and weighing only 15 pounds! Powerful
... 135 watts P .E.P. input. Four-bands, 80-40-20-15 meters. Upper or lower
sideband selectable by panel switch and without car r ier or dial sh ift ! Collins
mechanical filter. Very low frequency drift. Check the specs . . . compare
prices. This has to be one of the biggest values ever ! Available at yourSBE
distributor during February 1963. Write today for complete specifications .

SIZE ; 5 1h "'H, 11~"'W.I0% "'D. W eight 15# (approx .j
} 'REQU fo; N CY nANGE : Band 1 : 3.8-4.0 me.

Band 2 : 7.15-7.35 m c. B and 3 : 14.2-14.4 me .
Band 4 : 21.25-21. 45 m e.

TRANSMITTER
]'OWt:n INI' UT: 135 watts P ,E.P. max. (S peech waveform.)
DISTORTIO N ] 'RODlTTS : Down at least 25 db.
CAR Rllm SU t>I' RESSIOS : -so db.
SI D E B AN D Sln. t :CTJON : Upper or lower sideband selectable

by panel switch .
UN WANTED SI UJo:HASD ;~O db .
OUTPl:T U IPt;U ANCE ; 40-100 ohms unbalanced.

RECEIVER
SJo::SSITIVIT\':. Better than 1 uV for 10 d b signal/noise ratio.
SELECT]\"ITY : 2. 1 kc fit 6 db. 5 .3 k e rq 60 d b.
SP I:R IO I:S Rt:SPONS": : Ima ges and J· F r espo nse down a t

leas t 40 d b.
8TABILIT Y : Less tha n 100 cps drift In any 30 minute per iod

In any norma l ambient tem p. condition .
A L'DIO OUTP UT : 2.0 watts ri/' 10% di stortion .
TUNING RAT io: : 30 kc per revolution.
l 'OWIo:n SU I> I'LY : n 7\' AC l'OW Io:n 8e l>I'1.1' I S nUII.T I N.
l'owlo:n eO~SU~II>TION : AC o perat ion . Receive 35 watts.

T r ansmit : 165 watts (single t one ) .
DC operati on through vibrator or tra nsi storized Inver ter .

TU DI'; ASD SK~II-COXD UCTOn COJ I P L ";JU:NT:
2-PL-500 beam power tetrodes. lOA. 1-12DQ7 driver.
19--tr a nsi s tors . 1~lodes . I -zener dtode.

OPTIONS : Several options a re separ ately a va ilable including
VOX and Calibrator unit with provisions for mounting on rear
o f tra nsceiver . Internal power supply provides operati ng power .
Rear connections a re brought ou t for linear amplifier

,

389 5 0
L OCKING· TYPE MOB ILE
MOUN TI NG BA SE 12 . 5 0
SPECI AL IN VE RTER. 12 V
OC-I15V A C •.. 59.50

Sideband Engineers, Inc.
Rancho Sante Fe, Californ ia.
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DE:'\ IZE:'\S OF W HAT is probably
our most active ham hand, six meters, have
latelv been hearing more and more of that
qua~k-qua('k-qllack on the low end of their
hand. \ViII six go the way of twen ty meters?
Is sideband just a new snohhery for us to re­
sist, or is it perhaps a thing to be reckoned
with? Are there enough advantages to side­
hand to outweigh the considerable extra cost
involved?

First, let's get a little perspective 011 the
hand. Six meters, though made available to us
shortlv after \ V\V II lay almost dormant for. , .
munv "ears mostlv due to the lack of com-o. , •

men-ial equipment for the band. T he few
pioneers that were interested found that they
had to use their own two hands if they wanted
to get on six, for the few receivers or convert­
ers that covered the band were so insensit ive
that they were of little value and virtually none
of the surplus gear hit the hand. There would
he a flurry of activity when the band opened
up for a few hours , but the rest of the time
vou could listen for dnvs without hearing even
a heterodvne ... even in New York City!

The big change came when the FCC. how­
ing to pressure from the ARnL and Technician
licensees. opened the band to the Techs. This
little rule change brought on a stampede of
applicat ions for th is class of license nnd today
we have in the neighborhood of 25,000 Tech­
nicians, with the hulk of the active Tcchs

,• •

Heat h HX. l O

10

HelllcreHe rs HA6

operating on six meters. This also brought on
the instant commercialization of the band so
that today we find a wide variety of gear avail­
able for six and the hand is so act ive that it
is difficult to find a place in this country so
remote that you can' t hear six meter stations.

Where does sideband fit in the picture? It
fits here just as it d id on the 100\'er frequencies.
T he DX man finds that he is able to extend
the range of h is station considerably by chang­
ing to stdebnnd. The increase in effective ra­
diated power not only makes for longer ground
wave reception, hut increases the sock of the
signal when the hand is open. T he rag chewer
fi nds that QSO's are more fun when everyone
is 0 11 the same channel and thev are using
VOX. Since sideband so far has b~en used by
just a few of the more .adventurous operators
there is naturally an increase in the interest of
the contacts that result.

There is one important benefit of sideband
that is peculiar to the VH F ba nds: greatly
improved aurora communications. T hose of
\'011 who have experienced the peculiar trans­
~issioll d is tortion resulting from aurora know
that normally phone is completely unable to
get through and C\V must he used , though it
sounds like a rushing noise in the receiver in­
stead of a tone. Sideband will get through too,
wit h the voice coming through as a whisper as
a result of the multi -path reflections.

From the equipment point of view it takes
quite a bit more exciter to generate an SSB

13 MAGAZINE

•



COMPARISON CHART - SIX M ETER SIDEBAND
Kit Assembled PEP Powe r

Manufacturer & Model Price Price Fina l Watts Drive Supply Notes

Telec 58-50 $85.00 bl 4b 50 20M Heath HP20 ($29.95)
Continenta l SSB-b $99.95 2E2b 50 20M HP20
Irving H iverte r $59.95 $99.50 61 46 50 20M HP20
P&Hb·150 $299.95 8 117'5 175 20M Incl uded
Ha ll icra ft ers HA6 $349.50 5894 120 10M $99.50 Inc lud es rec. co ny.
Co ll ins 62 5-1 $895.00 IbO 20M Included 6&2M , inc l. cony.
t .w l abs $100 ->- bl4b 50 d al HP20 C omplete exciter
Supre me SS B-6 $1 80 ± $229 ->- bl4b 50 xta! HP20 C omplete exciter
Sup reme SSB·6VFO $279 ->- bl4b 50 VFO HP20 C om p lete exciter
Heath HX-30 $/ 89.95 sseo 10 VFO Included C om p lete excit er
Telcc 5S8-50 $250 ± 6 146 50 VXO HP20 Complete exciter
C regg Ven us $450 ->- b883 85 VFO Inel uded Complete transceiv er
Heat h HA·20 Linear $99.95 6 146'$ 125 HX30 Incl uded Li ne ar am plifier
J & D l abs linear $199.95 7034 1000 5 watts $1 19.95 linear am plifier
Johnson bN2 Thund erbolt $549.50 7034's 1200 bW Included l inea r a mplifier

"

-.,

J ,It. 0 labs linear

' Ia ~.....
h, ~ ,- .

wondered whether there was any way to re­
ceive this since vou don't have a BFO built
in. Yes, if you have an all-band station re­
ceiver around .. . and yOll certainly sho uld
have. You van tune into the if of the trans­
ceiver and lise the rece ive r BFO for demodu­
lating the sideband. The Clegg first if is at
10.7 me so you can tunc to 10.7 me on the
rece iver and run a short piece of wire from
the receiver antenna terminal up and stick it
in the top of the first if can in the Clegg. This
should give you plenty of pickup and you
should hear the Clegg coming through the
sta tion receiver. On other equipments you can
check the manual and sec what the if is and
tu nc it in the same way.

We've run test articles on the Continental
sideband converter ( November 73, p. 18) and
the Irving Hiverter (December 73, p. 12 ).
Both of these were tested here at II Q and
worked out fin e. They require a separate pow­
er supply ( I1eath HP20 ) , and a sideband ex­
ci te r with "0 meter outp ut. The Telco SB-50,
which is quite similar, has not been reviewed
since Telco is about to release a complete side­
band six meter transmitter. We've heard noth­
ing but good about the SB-50 though. The

P &H b-150

signal, but once )'011 have it the amplification
is a lot simp ler and less expensive than high
power AXL Since the great b ulk of six meter
ops are Technic inus it is not likely that many
of them will have a sideband exciter sit ting
around. This not too di fficult to figure out fact
probably has been responsible for the recent
announcement of some complete sideband
transmitters for six meters in ad d ition to the
earlier advertised converters which change a
~o meter sideband signal to six meter output.

There is much to he said for e ither system.
Older sideband exciters a re not very expensive
these days . . . many of them are sitting up
on dusty shelves, d isplaced b y newer eq uip­
ment, and a bit of asking around is likely to
un cover at least one of these that is qu ite
reasonably priced. Even an old Central lOA

will do the job just fine. The complete side­
band six mete r exciter way of doing things
does generally cos t more, hut yOll don't have
to fuss around with a lot of separate units,
power supplies, and controls. It will no doubt
have a h igher n-sule value i f yon consider such
mat ters.

Perhaps yotl have heard the q uack-quack of
sideband 011 your six meter transceiver and
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The Future?

Tilt , l lla tl ~ · udvun tuges o f sideband over A.\ I
for six meters should event ually make tl mt
mode even more popular that it has become

P & H Model 6-150 transmitting converter
does much the same as the othe rs. but has a
b uilt in power supply aucl linear w hich runs
considerably h igher power ( JT 5 watts PEP ) .
T he Ll alllcrulters IlA-6 gives 120 watts PEP
and converts from ten meters instead of 20.
Th is un it also con ta ins a nuvister converter
which brings the received signal down to tell
meters for li se with any of the popular truus­
ceiverx that cover ten meters and have all
output of from 10 to 100 watts.

The Collins (-)25-1 is designed to COilvert
the signal of the S-line or K\V~1 -2 lip to both
six and two meters, givi ng 160 watts PEP in­
put. I t also has a converter to brin g the sig­
nals b ack down to the transceiver or station
receiver.

One of the most interesti n g: new r igs for the
Tech is the Supreme SS B transmitter. This
rig runs 75 watts PEP and doesn't require the
usual low band sideb and exci ter, being a com­
ple te truusmitter in it self . A separate power
supply is required for th is rig and almost full
power can be run with the usual H eath HP20
supply. The Supreme SSB-o operates from a
crystal or from an external 5 me VF O.

Another sideband exci ter w hich w ill be Oil

the market soon is from L-\V Labs. This crvstal,
co ntrolled rig w ill have the usual 6146 fi nal
with about 50 watts PEP input , be very small,
and sell in the neighborhood of $100 less pow­
er supply! Clegg has recently an nounced the
imminence of a six meter sideb and transceiver
which will cost about $450, run about 8.5 w atts
PEP. and have a built in stnhle VF O .

H eath has recen tly uuuonnced their HX-30
six meter sideband exciter ki t which has a
buil t in power supply, VFO , VOX, e tc. T he
power input is 10 watts PEP. They have a
[ iuenr available for thi s, the HA-20, which
boosts it up to 125 watts PEP w ith a built III

power supply.
Since Iineurs have been ment ioned , it is

only fair to point ou t the J & D Labs linear
which runs 1000 watts input PEP on six or
two meters to a 7034. They have a pow er
supply available if you are short on 2000 volt
sources. Needs only fi ve watts drive , so any
of the transmitt ing converters or exciters w ill
d rive it quite adeq uately on SSB. The Johnson
GN'2 Thunderbolt covers b oth s ix and two
meters, uses two 7034's requires only 5-6 w atts
d rive, and runs 1200 W atts input PEP w ith
built in power supply.

•"'~w

••...."",
,0

NiHllfl ,."

Clegg Venus

Irving Hiverter

Supreme SS B-6

Continental SS B-6

• •
•

,
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. and CW!
•
~n

Clegg's top performance line for VHF

'63... SSB... AM..
Here's

VEN US 6 METER TRANSCEIVER THORJITTRANSCEIVER FOR 6 METERS

In the receiver sect ion a double convers ion, low noise
super-het of extreme sensitivi ty and selectivity, With
crystal lattice fi ller and product detector provides flaw­
less reception 01 sideband, AM phone or CW, A 115V AC
power supply 01adequate capaci ty is a separately mounted
unit which can be installed at any conveni ent distance
from the transmi tte r.

- '.-.-
•--•--

$ .H 9.<) '; fur AC uperatiun

Ta lk about performance • . . l isten to this, . • 60 soli d watts on
both AM and CW; high level modulation wit h full speech clipping
to give you famous CLEGG "Talk Power"; true transceiver opera·
non With tuneable osci llator in the receiver serving i s Ihe VFO
in the transmiller; provision for keying the transmi tter.

A low noise double conversion super-he terodyne receiver com­
plete with BFa and ANL provides maximum selectivi ty and sen­
sitivity wit h stabil i ty equal to the exacting requirements of SSB
and CW; separate power supply/modulator tor 1l5V AC one-a­
nco. A 'ully transistorized power supply/modulator for 12V OC
avai lable

•- '"

o
•.-

.0"."
•-. "

.
~ ..- .- - "'
••• -r
· --.R ,~ •

w .. -
Apprux. S-t7~ .(M ' fur !I.e operation

Here's what you un expect: A superbly enginl'e red crys-
tal lattice li lter, SSB transmitter 01 greater than 8S
walts PEP input; amaling Ireque rw;y stabili ty, VFO eon-
trolled by Ihe receivers tuneable oscillator; full power
input on CW and a substanti al signal on AM phone. There
is also output provision to drive a KW linear final.

A hi/l:hly efficient, A:\I, high po....er VHF transmi tte r for full coverage o f the
amateur 6 an d 2 meter bands and associated :\Ia" frequeneies. :\Iu imum
TVI suppression.

Aut omat ic mod ulat ivn con trol .... ith up to lB dL of speech clipp ing pro\'ides
magnificent aud io .... ith " talk power" greater than man y ki lo.....at t rilol's.

Th is beautiful un it with its ultra-stable VFO is the ultimate ill VII F equip­
ment for amateur an d "lars ope ration.

ZEUS VHF TRANSMITTER FOR 6 AND 2 METERS
•

•

•

••
•

•

" • ... - ". ',, -...- 0 .- i 1.. . .. ' ,•.i.' (w. .. . - • ....:- - -

- S69 UI()

••

INTERCEPTOR VHF RECEIVER FOR 6 AND 2
J),·,. i ~ nf'<1 for the se rious ope ra tur on t h~ IlaI1l1~ , the I:\TERCEPTOR, with
ca binet anc l pam·1 exactl~· makhin~ the Iamoue ZEt;S transmitter , offe rs
performance features unmatrh f'<1 " )' presently a u ilahle equipment for these
Irequeneies,

Fo r example, here is a rece iver with \'irtually no cross mod ulation. Suo
vis tur n F stages give a n r :drpmely 10.... noise Ii /l:ure an d ,."n~iti\·itr better than
.2.'> mic rovolt •. Stahllity i. id-al for exacting requi rements of SSR and CWo

"
••• •

• ""'.-F• .-~

0 . ' .•• J • •
"

., • •

~
S473.() ()

99'er TRANSCEIVER FOR 6 METERS

• it o·• •
.-
j,- •

• •

$ 1'59 .9 5

This famous little transmitter-receiver is ideal for both fixed ~tation and
mob il!' ope ration. Small in ~ile, low in cost. and tops in performance, the
'JlTl'r offers operating fl'aturl'S unequalled in fu mo re costly equipmente. The
double convers jon supe rhet receiver provides ex treme selectivity, seneirivity
a n,1 freedom from ima;:!l'S and cross modulati on. The tra nsmitter section
~mplo~·s an ultra -s table cr ~·,. t al oscillator which ma~· alK' be cont rolled by 1'1­

ternal \' f O. An eflicil'nt, full}' mod ula ted 8 wan final works into a flexible
Pi n"t....o rk tank ci rc uit . A tar~1' S meter also NOn!'!' for tra nsmitter tu ne-up
p rocedure.

DIVISION Of TUII SIST Dlt DEVICU, mc., Of ClOAll caoVI, /I . I.

LABORATORIES RT.53 , M T . TABOR , N . J .
OAkwood 7 ·6800

FEBRUARY 1963 13



•

on the lower freq uencies. I expect sideband
to slowly creep up from the low end of the
hand until most of the active segment of six
is q uack-quacking. We'll probably always hear
a few remnants of the low powered trans­
ceivers here an d there , mostly toward the hjgh
end of the band.

It seems logical that once the conversion is
made to sideband that a great many operators
will want to increase their ground wave cover­
age even more and we will see more and more
lineal'S on the market. We shall see . , , may­
be I'm wrong and all we will see are more
A.\I transceivers.

432 me

Ga llon

Bi ll Ashby K2T KN
Box 97
Pluckemin, N. J .

The increasing of the legal power input for
the 432 mc amateu r band to one kilowatt in most
sections of the country, efJectil'e in l anuary,
means that TV and other experimenters using
th is band will be wanting to build a little ampli­
fier for their present rigs. K2TKN here gites ns
the details on sucli an amplifier. Note that he

does not use old fashioned construction tech­
niques and thus does not suDer old [asliioned
losses of efficiency, We a.<.<ume that the construe­
tor of this unit will ha ve been around 432
enough '<0 he doesn't ha ve to have deta iled dra w-
ings and layouts in order to reproduce the rig .

~IOST \ 'H F POWEll amplifier design
has been a natural extrapolation from low fre­
quency circuits. This has lead to some rather
fixed views by many as to the relative meri ts
of various designs-but the writer has found
that D .C . band circu its and techniques usually
result in very iuefflc ien t VHF d evice s. In re­
cent years, a number of VHF tubes have been
prod uced that are within reach of the serious
amateur, These allow design of VHF amplifiers
that use some rather new concepts and give
excellent efficiency, One of the better examples
of this break-thru in tube design is the lIeA­
7650. The ceramic construction allows high­
temperature. efficient operation thru 1296 me,
The original cost is high, hut the rugged con­
struction a nd ratings indicate long years of
operation , so that cost per year should be wi th­
III r eason.

Firs t, you have to make up your mind that
it is going to be necessary to b uild the socket
for this tube . These VHF tubes that have their
elements brought out in a ser ies of graduated
diameter rings keep this job from being too
difficult, but necessary. After getting over this
mental block you will be prepared for the rest
of the good news, that is you are going to build
all the other components too, if reasonable effi­
ciency is to be expected. At 432 me, this does
not come out too ba dly- the normal assortment
of hand tools, a drill-press and several gallons
of elbow-grease wiII overcome the mechanical
details.

This amplifier is grounded-grid with '3 short­
ed b..all-wave cathode circuit and a high effi­
ciency half-wave plate tank. The grid is by­
passed to ground Oil the cathode side of the
socket partit ion and the screen is byp assed to
ground 011 the side of the socket parti tion to­
ward the p late circuit.

I have h ated grounded-grid amplifiers with
a vengence for years, for they usually would
work half-heartedly only after much coaxing.
In the usual configuration, the cathode to grid
circuit acts like a high impedance diode with
low pl ate current and drive, and a very low Z,
high current rectifier with high drive and plate
current. All in all , a very peculiar device,
Working wi th 2C39's at 1296, I found a circuit
for the cathodes that reduces this problem to
a minimum. By placing the cathode at one end
of a h alf-wa ve line and ground ing the other
end, the cathode is forced to operate in the
Fundamental high current mode even wi th no
plate current or voltage applied to the tube.
The cathode circuit cannot jump up to a highly
reactive reactive impedance an d cause insta­
bility at any condition of the plate circuit ,
which is a welcome change! The drive, output
of a 4 X 150 operating straight th ru , is tapped
up on the cathode line a short way from the
grounded end, at a point that gives a reason­
able match under operating cond itions , The
~~ wave line is tuned to 432 mc at the center
with th e smallest Johnson variable available.
This could wen he a ] -1 0 mmfd glass piston
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tri mmer, instead.
Other than a se ries 100 ohm carbon resistor

to discourage H. F. pa rasitics , the grid and
screen are operated by the book.

The plate ci rcuit is a ~ wavelength of 2 1/16
inch din. thin walled copper tub ing that
ma tches the diameter of the 7650 plate. After
severa l years of work at 1296 rnc, I ha ve slowly
realized that any high-power resonant circuit
that requi res a bypass capacitor at a high-cur­
rent point is going to b e inefficient . A ~ or ~

wa ve pla te ci rcuit tha t utilizes a high capacity
mica, myla r, teflon, or you name it d ielect ric
capacitor that must isola te the IIV and bypass
very high rf current, is going to have a po or
rf P OW Ct' factor. This loss shows up as heat and
causes a d eterioration of the d ielectric that can
be fairly spectacular. This a lso a ppears to be
where the 20 to 40 percent ta nk circuit losses,
shown at these Frequencies on a ll commercial
da ta sheets, comes in to effect. Lack of neces­
sity to bypass the pla te tank is very likely why
most old-timer circuits for 2 meters that
worked well at all were p ush-p ull!

But while an effic ient, low loss bypass ca­
pacitor for high-current operation is practicall y
impossible to come bv, a dead short for rf that,

will carry almost any p ract ical a mount of rf
current is simp ly another quarter wave of tank
c ircuit. Most a ttemp ts in the past by Amateurs
to lise J4 wave plate lines in single-ended
amp lifiers have ended lip pretty had. But how
do y Oll expect a tank circuit, 4 inch OD with a
2 inch cente r conductor, with a Q of several
thousand to act when some id iot tries to tune
it with a surplus neutralizing capacitor or
worst', with a penny on the end of an 8-39

screw!
III th is amp lifier the M wave pla te tank is

na tu ral lv resonant when install ed normallv on
, '

the 7650 tube at approximately 450 mc. Then

432 me KW a mpli fier
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the
VHF TWINS

MODEL 6-150 SIX METER
TRANSMITTING CONVERTER

Converts the 20 meter output of your SSB, AM or
CW exciter to 6 meters. Power input to 8117 fina l;
175 watts PEP on sse, 165 watts CW, 90 w c tts
linea r AM. Resistive pi·pad permits operation with
any 10 to 100 watt output VFO or crystal controlled
exciter. Meter reads; PA grid, PA plate, Relative
output. 50·70 ohm input and output. Quiet forced
o ir cooling . Modernist ic, recessed panel cabinet
9" x 15" x 101f2",
COMPLETE WITH BUILT· IN POWER
SUPPLY. TUBES AND CRySTAL • ••. •• ••• •. $299.95*

MODEL 2-150 TWO METER
TRANSMITTING CONVERTER

The MODEL 2,150 converts the 20 meter outp ut of
your SSB, AM or CW exciter to 2 meters. Resistive
pi-pod permits operation w ith any 10 to 100 watt
output exciter, either VfO or crystal controlled .
Power input to 7854 final ; 175 watts PEP on SSB,
165 watts CW, 90 wa tts linear AM. Meter reads PA
grid, PA plate, Relative output. 50·70 ohm input
and output. Quiet forced o ir cooling . Modernistic,
recessed panel grey cabinet, 9" )( 15" )( 10Y2" .

COMPLETE WITH BUILT·IN POWER
SUPPLY, TUBES AND CRySTAL . • .. • . . . . , . $329.95*

· Slightly higher West of Rockies

WRITE FOR INFORMATION

-9 g. ELECTRONICS/INC. '
~ 424 Columbia. Lafayette , Ind.
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Cathode-end of ampl ifier

it is trimmed lower in frequency by means of
the threaded 1}2 inch OD air exha ust tube.
Th is is in d ose proximity to the free end of
the plate line, and form s a trimmer capacitor
that is ab le to carry the full circulating ta nk
current with low losses, and ca nno t possibly
be self-resonant at the operating frequency.
The large area of conducting surface of the
inner conductor and outer shell of the entire
plate circuit so distribute the rf current that
silver plating becomes a luxury. HV is bypassed
to the wall of the plate cavity by a brass plate
3 inches square which is insulated by teflon
sheet. An If choke connects the dead spot on
the inner conductor to the bypass for IIV.

The antenna coupling circuit took a while to
straighten out. Handling over 600 watts of
432 me power can get a little sticky, even at
50 ohms. The slotted bar type of semi-fixed

coupling loop works fin e and allows adaqunte
varia tion. To co-ax fitting is a te flon male type
:--: to match the antenna transfer device. A 50
ohm load must be connected during any power
operation or this fi tti ng will go up in smoke.

Air is provided by a blower rated at 100
c.Lru. in free air. The 7G50 has over one-ha lf
inch of back pressure thru the plate, and a
blower of this size is needed to supply enough
air at this pressure. A small amount of air is
bypassed around the socket pa rtition to cool
the cathode, Do not attempt even short periods
of operation of the filam ent without air How,
for solder melts a ll the cathode surface in less
than one minute. Air flows into the main plate
cavity thru the tube and out the plate line thru
the trimmer pipe.

Construction

The main cavity tube is brass, -1 inch OD I",
12}f inches long. The wall is just over 1/ Hi"
thick and it is silver-plated, having been sa l­
vaged from a surplus wave-meter. The plate
end cap and the socket partition are of 1/16"
brass plate, cut to the proper diameter and sol­
dered to short rings of the -1 inch pipe that
were cut and formed down to make a slid ing
inside fit. The blower mounting is formed from
1/16" brass and soldered to the main cavity.
The pipe that carries air to the cathode is
sq uare channel formed from brass and soldered
in place. Rather than cut a hole in the main
cavity for air intake, the proper area is drilled
with many X inch holes. These allow free pas­
sage of air but do not lower the Q of the cavity
as a large hole would. The H v bypass is made
of a 3 inch sq uare of a scrap of the main cavity

-1/2" -----I

AIR
14-+2-1/2" ~~2~-:!.!1/4"

1-1/2'"

- - - - - - -

7" --------__ .-----

f" teflon

8-1/8" !".. • I

" • I I• I" I.. • I ,
I I
I I
I I
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The output coupling circuit cover plate is
made of another scrap of the 4 inch tubing,
5J2 hy 2 inches. A sq ua re hole, 5 by H~ inches
is cut in the wall of the main cavity with holes
drilled and tapped around the edge to secure
the plate. A 3 inch slot, wide enough to pass
an 8-32 screw is drilled and filed for the sliding
sho rt. A similar slot is sweated out of a brass
pla te, ~ by 5 inches-l /16" thick-one end of
which bent and tapered down to form a smooth
junction where it connects to the center con­
ductor of the rf connector. This male type ~

fittin g is soldered thru at the proper place in
the coupling cover.

Socket Construction

Fu ll size templates and exact dimensions of
each piece of material a re not of much value
unless a precision machine shop is available.
A very efficient, if not pretty, se t of bypasses
can he made b y any experienced ham if com­
mon sense and plenty of patience is available.
The fin ger-stock is Instrumen t Specialty, as
specified in RCA's 7650 tube data sheets. This
material could be scronnged from surplus, I
am sure, but some fresh new strips will make
ynll feel better, if poorer. All other material
used is 1/16 inch brass plate and the th inn est
teflon shee t you can obtain. Starting at the
sh ield partition, going toward the plate circuit,

•

"THE "SIX" XMTR CONVERTER ....
. . • • WORKS LIKE A CHARM !"

In North Dakota, South Dakota, See It At The John Iverson
Company, Minot, North Dakota

Continental Electronics, P. O. Box 16, Sumter, S. C.

material. The plate is secured and the IIV
brought out by a 10-32 bolt thru a %inch hole
and teflon insul ation . A short length of ~ inch
tubing is soldered inside th is pla te so that an
appropriate jack on the end of the rf choke
plugs in when the pla te line is installed . The
plate circuit tuner and air exhaust tube is ]}~

inch diameter with a fin e thread cut over a
portion of the outer wall-salvaged along with
a thick nut that was huck-sawed into two thin
ones, one soldered to the end plate, and the
other acts as a lock-nut after tuning is com­
pleted . The teflon tuhing that supports the
p late line a t the trimmer end was fabrica ted
out of a 1/16" thick Hat piece lapped over %
inch and sewn with a needle and co tton thread
by hand. It is a for ce-fit over the plate line and
a slid ing fit over a Ji inch length of ~ 1/16 inch
tuhing soldered inside the end cap. The plate
line is held in good ther mal and rf contact with
the 7650 plat e cooler by a strip of \'e ry stiff
fin ger-stock that is soldered to the end of the
line. Use of regular soft-solder here and in
fabrica tion of the socket as a safety measure,
for it will soften and let go before the tube
temperature gets dangerous, yet a llows normal
operation.

Close overload protection in all element
power supplies is cheap insurance when using
hard-to-get tubes.
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Various sub-essemblles

there is a 3~" disk of teflon, then a 3~" disk of
brass, then another 3J:" circle of teflon, and
fi na lly another brass disk that is 3W' O l). This
top p late has a hole in the center large enough
to clear the screen and its fingerstock that is
soldered to the middle brass plate. In other
words, the 3%" disk has a hole cut in it's center
just large enough to slide over the finger-stock
that contacts the screen and is soldered to this
finger-stock. It is insulated from the partition
and the grounded cover disk by disks of teflon.
The complete bypass assembly is secured by
six 6-32 bolts around the edge. These bolts
contact all grounded disks and the holes in the
partition are threaded so these thru-bolts m ake
good contact. These holes in the screen and
grid disk are enlarged to ~" to provide clear­
ance. Filling of these %" holes with hand-made
teflon washers 1/16 thick will make assembly
much easier. A 6-32 bolt soldered to the screen
disk brings the screen voltage thru %" holes in
the partition plate and all other parts of the
bypass. The grid finger-stock and bypass is
made in exactly the same manner on the oath­
ode side of the partition. The same bolts secure
it as the Screen assembly. Another 6-32 bolt is
brou gh t out in a manner similar to the screen
to supply grid bias. The finger-stock that con­
tacts the cathode ring is soldered to a disk of
brass that is 2" in dia. This is supported above
the grid 'bypass on two squares of formica. Two
very short 4-40 screws secure the cathode disk
to these insulators. They arc h eld b y two of the
thru-bolts. F ilament power is brought in thru
a ~ inch strip of spring brass insulated hy
teflon.

Use of the grounded disks over each rf by­
pass d isk are well worth the ext ra effort. A ft(~r

final assembly, the edges of these outer d isks
are soldered to the partition in six spots using
a very hot large soldering iron. This latter re-

18

finement m ight not be necessary on 432, but
was helpful on 1296. Before final put-together,
wash and dry all par ts carefully, then assemb le
well away from the construction area, for a
single fi ling of silver or brass between the
plates means complete dis-assembly and re­
b uild . After completion, this m akes a rugged,
extremely efficient UH F socket.

Cathode Circuit

Locate two holes :!'i" from the edge of the
main cavity, 2~" from each other. Mount a type
~ fi tting in one, and the cathode t uning capaci­
tor in the other. Solder a 3)4" by W' strip of
flash ing copper to the capacitor stato r and
bring straight over and solder to center con­
ductor of type ?'\ then fonn half circle and
secure under one of the mounting screws of
the rf fi tt ing. Form a 2}:i" by ~~" strip of the
same material into a single turn coil and solder
to sta tor of capaci tor a nd the other end to the
cathode disk at a point nearest the capacitor.
A 10 tum, );.. dia., # 18 wire, rf ehoke is
soldered to the filament contact strip and
b rought out thru the wall of the cav ity b y
means of a Feed-thru capacitor. T he screen and
grid ring studs go to 100 ohm 2 watt carbon
resistors and out thru Ieed-thru capacitors.
The Ieed-thru for the screen must he rated for
1000 volts,

Operation
Power supplies are necessarily interlocked

and time-sequenced, and overload protection
is furnished for hath plate and screen. On e­
half second delay after antenna transfer is
completed is mandatory before IIV comes on,
and IIV is removed one second hefore antenna
call he transferred b ack to rcvr, It h appen s
that the power supplies used for this amplifier
are variable from zero lip , so that a variety of
operating conditions have been tried. I have
yet to find a really accurate means of m easur­
ing large amounts of power at these frequen­
cies. Every serious 432 nut that I kn ow of has
a 4X 150 running straight thru, so there is no
drive problem with this amplifier. ] have found,
as always, higher plate voltages result in more
actual power out for a given input. \Vi th just
under 3 KV on th e plate at 350 mils, loaded
heavily (abt 420 volts on screen to control in­
put) for max rf out-there is more than 600
walls heading for tbe antenna. If this rf affects
receivers the way it does rf line and hardware,
I am going to h ave some fun. Every dummy
load and half th e feedlin e, relays, e lc., have
gone up in smoke during the few short hours
of operation since this beast got up to full
power.
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P rice--$199.95 less power sup ply.

Power supply $ 119.95
Both on ly $3 19-'0

Our New Model 1062
for 6 & 2 lJfe ters

•' " ....-"..:;,:,., .

This new model w ill Irh'e up to 500 w atte A M It
C W linea r, up to 1000 watts pep on 6 It 2 with
a 7034 final. 60 C.F.P.M. blower. Requires ap.
p roximately 5 watta drive on 6 & 2. Voltai[e re­
q ui red -c-nla te 800 to 2000 a t 250 ma , sc r een 300
vu l ts, b ias - 50 vol ts.

Conc lusion

The number one deterrent to reason able re­
sults by a sta te-of-the-art 432 me sta tion is the
extremely narrow patterns of even modest sized
arrays a t this frequenc-y. With 10 degree beam­
wid th patterns. it is necessa ry to make sched­
Illes to even call CQ when y Oll hove low power.
\Vith modern tubes, such as the HCA 76,~O,

high power can be efficiently genera ted, and
you can talk a long way off the back or sides
of your beam with th is power- and if someone
happens to be in fron t- tha t is h is problem!
This kind of a signal can he heard way off the
peak of the beam ! The next time \V\VV is
s{'nd i n~ " '_4 or worse, listen w ith the heam
somewhere toward North, for I will be illu­
minating the whole curtain with 432.000 me
!)\\T . After you have peaked your beam, I
might even be able to hear your low power­
build this rig and we won't have to wait for
aurora! . . . K2TK0:

Book Reviews J&D LABS
73, Hwy. 35
E..tontown, N. J .
1201) 542-0B40

Req . $1 4.98 now only $6.00 ppd. while supply lash,
Ne» , gu..ren teed , and complete with 6Al6, 12AX1.
sq uelch control. and mounting brad eh. Don't miss
out. Order today.
VANGUAR D ELECTRONIC LABS Dept. M.2
190-48 99th Ave. Hollis 23, N . Y.

H5INAp5
Commuutcute w it h your Spa nlah neighbors ill H a m
l ill~o~E l1lodish t o Spa n ish . in clu.Jjllg the a lphabet .
0-lI i~ na l ll . nu mbers a nd othe r ham expr essions.
These r ecor d tnga have been ("are(ully ed ited t o make
it as ea sy a s possible fo r you to carryon a. s im p le
QSO in S pa n i;;h.
F r ench. Germa n anti mixed eode g roups also evetlebte.

1: ,"':11 n......rdin. $2.0 0

ED-U·CORD Box 120 Albion. Mich .

•

USI;\ (; T ilE s t.ms IW LE ix ELEC·
T IIOi\' IC TECHNOLOGY, a HID EH
( # 2.53) book by Cbarles Alvarez is an excel­
lent text for the engineer, rad io amateur or
technician who wants to learn to solve p rob­
lems rapidly. It examines the application of
the different scales of the slide rule to typical
problems. Practice prohlems with answers are
included. Soft-cover, 109 pages, $2.50.

Alan Lytel has wr itten a T HANSISTOIl
CmClJIT MANUAL ( IlOWAHD SA~IS

TC~I- l ) which is a collection of the current
applica tions of semiconductors. It includes a
general discussion of each type of applica tion
uud then a specific circuit g iving the compo­
nent values. Th is book would be a vuluuble
addition to the libra ry of anyone interes ted in
transistors. Soft-cover, 2.55 pages, $..:1.95.

. . . KIAPA

Are you wondering how to interpret sche­
matic diagrams or trace a signal path through
a complex circuit> 1I0W TO ilEAl) SCIIE.
J IATIC DlAl;IIAJIS by Donald Herring­
ton, a IlOWAHlJ SA~[S publication will help
answer these questions. It describes and illus­
trates various components and their schematic
symbols. T his book shows the step by step
procedure for tracing a signal through a typi­
cal circuit. Soft-cover, 128 pages, $1.50.
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Mountain-

Topp ing

for BLOOD

or
How 10 Work 4 9 W2'. ( all d a couple of
.1' s ) ill One Eoening; 0" 2 M eIer Ph one
fro", the Stute of Maill e

A D ETAILED list of the 6 "~lUST"

items follows. If you do operate with all of
them we guarantee that you too can fill pages
of your log in one clay, with nothing but sta­
tion s ocer 200 miles.' On 2 meter phone!

No.1
A good transmitter of some power. After

many years ( fi rst call2BAV, Bye, N . Y., 1923 )
of more or less "amateur" hill-topping on 5,
2J:!, then 2, ending with a Conset III which
is still a great rig for my money, I decided to
shoot-the-works. More or less careful calcula­
tions, and many talks with good 2 meter sta­
tions led to the purchase of a Johnson 6 & 2;
an Eico modulator, 50 watts; and the Heath­
Kit 600 volt power supply; as written up in
7.3. Xovember 1960. I have never had a mo­
ment of regret. Input has been kept at 90
watts to avoid buying another 5894, and the
3 unit s mounted in a carrying rack as shown
in the pix. Don't forget that this type of opera­
tion calls for the comple te station in your car.

An important part of the rig is an nc genera­
tor. Keeping away from "bargains," I chose a
Sears-Roebuck 750 watt ae job. This weighs
some 80 lbs., but with two baby-b uggy wheels
and the "antenna plank," it goes in and out
of the Falcon wagon with ease. ( By the way,
don't do serious mountain topping without a
stick-sh ift) . Some 100 feet of ac cable keeps
the somewhat noisy putt-putt away from the
car on mountain locations, and , eery impor­
tant , allows it to he trundled d own into the
hushes where it d oes not bother the many
sight-seers who may be found up there d uring

20

the day. Hangers and wardens take a d im view
of complaints of noise. At night there is a
different class on hand who are not so fussy!

No.2
A good receiver. This means selectivity and

a low noise fi gure. Calibration must he fair
to good also, as you will always hear, "please
look for my friend \VA2 so & so across town,
He has never worked Maine ye t. He is on
145.4261" Having a Morrow 13 tube amateur
band receiver with 6 tuned circuits on 200 kc
settled the tunable if portion of the unit. An
Ameco xtal converter with ad ded Nuvistor
pre-amp takes care of front end requirements
for now, These units, with power supply, arc
also mounted in a carrying rack. This "carry­
Ing" business is strictly limited to in and out
of the car, piece hy piece. The entire set-up
cannot be moved any d istance out of the car,
short of by some half dozen young amateurs.

No. 3
A fJOtcerful beam . This means as near to 20

db gain as possible. It does not mean stacked
halos, home-made 3 elements, etc. I will admit ,
being an "antenna man" has its advantages
here, but this item of portable beams will he
taken up soon, I used a 24 ft. Yagi (2 twelve
foot sections ) wide-spaced, high gain, up to
2 years ago, at which time a 36 footer was
tuned lip (more of that further down the log ) .
This is in three twelve foot sect ions, with a
clip-on top guy of poly-propalene ( transparent
to radio waves ) "Float-Rope," and weighs less
than 10 lbs. The gain is somewhere between
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17 ami 19 db. This actualh] means that bot"
received and transmitted energy are amplified
some 60 to 70 times, over operation with a
tuned J2 wave dipole. Don't forget though,
GAI:-' IS EQUA L TO Dll\ECTIVITY! The
fact remains that when you arc in Maine ami
you C/V point it 011 New York, your 90 watt
signal there is the same as though you were
using a 6 kw transmi tte r and a d ipole. T here
are other advantages too, concerning ground
effects (Again, further down the log ).

The mount and rotator used for the beam
is shown also, although it is not too good in
a high wind . At least 2" masting should he
used to counter the 36 ft . torque. Care should
be taken with all small db items as regards rf.
Don't let anyone sway you with "that's only
J2 dh and you can't see that!" These all add up,
and when a T\VO-EH ( Benton H arbor 1
wut ter ) is trying to get his call through to you
from Hoboken, N. J. with a busted coat­
hanger antenna indoors (he did, too!) you'll
be sorry! Examples, 36 footer instead of 24 ;
15 feet of mast instead of car top; Times W ire
& Cable coax., T-4-50 02 db less attenuat ion
than HG-S/ U ) ; operation on favorable edge
of mountain top instead of hack from the edge
(more on this drop-off later ); i(s all peaked ;
power indicator on transmi tter; and, wel l, you
get the point.

No.4
Elevation. Again, we don't mean 2 or 3

hundred feet. Let the West Coast boys
sn icker, but we have to do with what we have,
so here goes. In Xlaiue, the top of Mt. Age­
meuticus is only 692 ft. above sea level but
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it sticks lip all by itself above the Xew Hamp­
shire and Ma ine coastal flats , w ith a lot of the
highly desirable drop-off. This does m arvelous
things on DX for a vertically sharp beam.

In 0:ew H ampsh ire, vlt . Pack Mon ndnock is
2280 ft., ami ill Vermont Xl t. Equinox is 3800
ft. above sea level. Note that these are all
drive-lips, rem ember the 6 man team? From
anyone of these, using 5 of the six ":\IUST S"
( leave out No. 5 "small hand open ings" ) good
QSO's can b e had with Charlie \V311111 in
Philadelphia, I'a ., 011 a Hat band. This is some
300 to 3~O miles airline, (And no Qn~I ) 1

No. 5
Medium to Small Band Opening, A "Hat"

band will in general let onlv the 300 watters
or elevated 'V2's through to\laine, even w ith
all of the other 4 previous items on hand.

A real , "w ide" opening will clutter up the
band too much, with 'V4's in there shouting.
etc, What is needed for pages of continuous
'V2's in the log is a sort of "limited type" of
opening.

This cond it ion call he predicted with reason ­
able success by following the high pressure
areas over the region, in a newspaper which
shows them ex, Y. Tribune, Times, etc. ): The
trailing edge brings good cond itions, ill the
summer time. T he isobars (eq ual pressu re
lines ) must however, run parallel with the
desired path,

No.6
A li ard-Hearted O perator. Under no ( '011 ­

dit ious must a call fro m a 'VI be answered!
This would immediately break up the string
of 'V2'5 going into the log! They w ill wait ill
line to work Ma ine, hut not if vou "waste vour
time" w ith "locals!" This lea~ls to plenty of

22

"mtsuuderst uudings" ( a slight understatement )
i ll ' VI laud, hut, as they say Down East ,
"You can't make an omelette wi thout breakin g
eggs!" Gett ing down to the facts of life, some
"litt le guy" (one who docs not have a ny of
the () items listed ) w ill be listening w it h a
Communicator II , a 5 clement beam on the
roof of his "Hauch." down all the flats ill some
r ive r valley (an awful lot of new homes arc
built 0 11 this kind of land . The old Iudiaus
wouldn 't even live therel ) All of a sudden
he hears Ma ine coming th rough n ice and loud!
'VO\\'-E E. he starts calling. no answer. Il l'
listens to the deal and hears the Maine station
coming back to Consets on Long Island , O f
all th ings! "lie must be hearing me!" ( You're
right , I d id !) But, what can you do? YOl1
d idn't build all those racks, cables, masts,
planks, beams , etc., put them all in the car.
d rive an hour and a half, set them all up 011 a
mountain top, ( you even have to locate these
d rive-up mouxtaius by tr ial and error over
!/Cars) sit cra mped lip in the car for eight
hours fight ing off all kinds of ravenous fl yillg
mountain-top bugs, and then pack the stuff
ill the car at 2: 00 A..\I, and drive home ugnin,
illst to (cork 'VI's!

Also, many operators arc horn rag chewers,
local operators, etc. They like lon g QS()'s!
They just cannot understand the Hz minute
contact limited to antenna, power, & siguul.
Occasion ally [ relax and have a long QSO.
Once even for over an hour hut this was talk­
ing about com ing 1296 me w ork. So, on read­
tug these notes maybe some of the ,VI 's w ill
uudcrstnnd the liard-Hearted Operator deal.

That ends the list of items, The log for OI U'

of those evenings. Mt. Agementlcus, near York.
Maine, August 4th, 1961 follows.

I started at 8 o'clock ( P. ~ I. ) at th e !O\\ '

end of the band. You will sec how long it
took to get lip to 'VA territorv. 9: 00 P.:\t.

•
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$95.00 LIST

TG·5·S FIXED STATION
HEAVY DUTY CONSTRUCT/ON
THRE E HALF WAVE elEMENTS

SWR lESS THAN l.S·J
MAKES 20 WATTS SOUND LIKE

60 WATTS

C a mera _ 4 lubn "" VIO

Control Monitor - 12 t ubu & 21DAP4

Po wer Supply - II tubu & tranilitor
31.5k1 rJ")'S1II 1 contnllod OlCl llator.

. .

G.A.M:s FIRST AGAIN!
Simpl y fill out G.A.M.'s form and send to us
w hen you buy Model TG-5-S or an y G.A.M.
Fixed Station and we'll send you your policy
• • . • FREE! Up to S2.50.oo protection for
cost of lobor for the re · insfalJing, or replee­
ing. o r repoiring antenna only in the event
that antenna sho ll have been damaged or
dest royed by lightning or w indstorm. Offer
good in U.S.A. and CANADA.

DO N 'T M ISS THIS
Excl usive to r eaders of 73. 6 meter. 150 mw., 4
channel, transistorized t ransmitter with AM
modu la tor. Complete w ith t ra nsistors a nd 50.5 me.
cr ysta l. Req u ire s only 12 volts a t a pprox. 35 rna
I d e al fo r wa lkie-t a lkie or get 10 t o 15 m il e ra nge
wi th a beam . O nly a few available a t t he low
price of $14.95 ppd.
VANGUA RD ELECTRO NIC LA BS Dopt. M·'
190-48_99th Ave. Hollis n. N. Y.

I·' ,\ N T i\ S 'I' 1 C V ,\ I , U . ; 1 N
CLOSED CIICC UI'I' 'rv

BRAND NEW-COMPLETE SYSTEM SHOWN

I~O" ·.'.O'" S ·1 9 5 . 0 0--c;olllpl.>l c " ) ~ I ..m .. 1110 all 1,,1..",,­
... lrL-d • •,,1 I ..~I~I. I ....." \ · i " i ..on a n .1 L..n_...hh ~1' h ..",al l.." ( ..0 " ....1'IIng
... bl....not p lu g. onl"-SUPI,U..,I bUI 0101 a""..n.bl J

()NI.Y S(~ ,1 9 .dO--eolllpl ..l .. ~y~I ..... .. ill. 1 , i.li1'on . I .. ,, ~••nd
."~" lII h l .·. 1 .... b l".., • •·h"n " . II"". ... Ired alld 1" "lw.

A pprox. 1/1 0 mfg. sug. resale price
E IA Stu uda rds fir 525 IiIl CS, 60 F ie lds, 30 Fra n...... l.lIld
2 : 1 iuteelaee-c--Aspect Hillin 7 :3-Capah1e of 700 lines
Hoeixoutal r e solut ion a nd 350 Li m's Veerieal,
Write for CalalOll: # 1213 "'Hoot to HUlld a Lo" CoIl TV Camera. "' Indust l lal
and Broadl'l.5t Cameral and equipment. milcellaneou. U("Mlorl ... . lenin. tripodl.
etc. Onl1 50t .

1' ~_

W2DIIB: 9: 22 K2ATA: 9:32 W2IZA : 9:35
W2:\CF: 9:45 K2RTII : 9:55 K2LCU/ 2:
10:00 K2LIO: 10:05 KI;\PE {Norwalk, Coon .
is very near W2 landl}: 10:10 K2BNK: 10:12
WIIBU ( I most have been ge tting soft­
heartedl) , 10:15 W2CDO: 10 :21 W21CX:
10:33 K2UAF: 10:35 W2WIY: 10:40
W2 UVU/2: 10:45 W2LJF: 10:50 W2COT:
10:55 W2YP~I: 11:05 W211AII / 2: 11: 10
WIJZA (Conn.} , 11:15 W3DJj: 11:20
W3LIIF: 11 :21 K2SJN: 11 :25 WA2HFI:
11:26 (real short contactsl ) WA2N~IX : 11:30
KIHllS : 11:31 KIIED: 11: 35 WA2FBA:
11:43 WA2 DHK: 11:45 WA2GHE : 11:50
WA2QEG, (you can see that by now 1 bad
gotten up into the technicians band! ) ;
12:01 \\'A20LC: 12:08 WA2:\UQ: 12:10
\\'A2~IDT: 12:14 W2EEW: 12:22 WA2DI';\:
12:25 \\'2A~IQ: 12:30 WA2CII N: 12:35
WA20SY: 12:40 WA2~IOY: 12:45 WA2IlVV:
12:46 K2IIIIS : 12:.50 W2I~IG : 12:52 KIGSD:
12:53 K2Hl\Z: 12:,54 WA2LI'j; 1:00 W2QCH:
1:02 KIDDY: 1:04 KIDIII (see what hap­
pens when you answer a \VI calll}: 1:05
\\'A2:\OF: 1.0; KI :\U~I: 1:09 K2K~(E: (must
be back at the low end again ); 1:12 Kl~~IO ;

1: 15 K2EAF: 1:20 W2JjI : 1:22 W3SFY: 1: ,50
W2A~ IJ ; 2 :00 K2DDE: 2:02 K2KHj; 2:21
WIU"Z; 2:25 K20HA: 2 :29 WA2BAII ; 2:35
\\'''2SPG.

So then [ packed lip antenna, putt-putt,
mast, etc., and drove home. . . . KICLL

DENSON ELECTRONICS CORP., Box 85, Rockville , Conn., TR 5- 5198

FEBRUA RY 1963 23



Simplified

8JK

Beams

James Young W6WAW
1036 N. Sta nl ey Ave .. Apt. # 7
Los Angeles 46, Calif.

O~E OF THE SIMPLEST directive
antenna arrays for 7 through 50 me is the
"flat-top," or 8JK beam . Since 1945 several
versions of the 8JK have been employed at
W6WAW with exceedingly good results, es­
pecially in DX work. The antenna is charac­
terized by a hi-directional gain fall ing between
4 and 6 db, plus the fact that it produces the
low-angle of radiation required to obtain maxi­
mum skip on multi-hop DX, even at fairly low
heights above ground (approximately one-hall

wavelength).
The original 8JK des ign employing two

single wire dipoles Fed 180 0 out-of-phase was
somewhat difficult to match properly, due to
the low impedance viewed at the feed point.
However, the famiiar "twinplex" configura tion,
employing a Scwlre folded dipole effectively
raised the center impedance to around 275
ohms, providing a fairly good match to a 300~

ohm twinlead phasing section and transmission
line. This antenna is a bit cumbersome how-

_<_- COAX

SPREADER INSUL ATOR (2.)
~TO 8"

L-SPREADERS (2)
\" XIO 11FT. LONG

'-... MAX.
RADIATION

4 -6 DB

t::>-: ISO OHM
PHASING SECTION

>-_ 300 OHM
TWIN LEAD

MAX.~
RADIATiON

4--6 DB

72 OHM '""""-./
FEED LINE

BRIDLE- 150 OHM ~
MAKE FROM PLASTIC TW INLEAD

CLOTHES LINE

fiG- I-fiXED 8JK 14MC BEAM

TY PICAL
fOUR

PLACES .f\

H015TING'-- "
LINE

Pl.ASTIC
CLOTHES LINE
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FANTASTIC SALE

INTERESTED

YET?

HAM-TV

6 METERS
T UNABLE L OW.PASS .'1A YE R ICK
The only low-pass filte r des igned ell.pres s ly for 6 meters.
llI' ith 9 individually shielded sections and 5 s tages tun­
able fOrllling a c:omposit filt er of unequaled performance.
1 DB loss . Handles 400 watts PI . 35 DB rejectiQrl . Size
5" by 2" by 3". A.'1ATEVR NE T 116. 91

MA VE RICK " WIT H PO WER MONI T OR
Same as ebcve but witll 6 meter power indicator cali­
bra ted in watts out put. Indicator Size 4" by 4" by 4Y.t".
Slant Fac e. Reads 0-50. 0-400 watts .

A.VATEUR ~'E T 114. 9j

2 MET ERS
BMW·PASS !.fDDEL BP-144
A narrow band-pass filte r with 6 me pass band and 146
me center frequency. 1 DB insertion los s. 35 DB etten­
uation of hannonics. Handles up to 185 watts P I.
Size 4'· .by 2~" by 2%". A.VA lEUR ,>.'ET 111. 8j

Write for complete beochures , See your local dealer.
Manufacturers of the finest UHF TV Converte r

HAM_TV, a comp lete book on the subject w hic h gi vcs
all t he f unda m en tals plus fu ll ins t ructions on pu ttini{
a s ta t io n on t he air for u nder $50 I By W,pKYQ. $3. 00
AT V BULLETIK Published bimon t hly for all arna­
teurs interested in H a m_T V. Issue ~4 now out. L is ts
all eettve TV etatfons, newest circuits, and other chit­
chat. $1.00 pe r year
:Ul I.I TA RY S U R I'LUS TELEVISION EQUIP~IEXT

by WHVKM. P hotos, descr iption and schematic d ia­
gra ms of the most popular surplus TV equ ip ment:
CRV-59 AAE telev is ion camer a, the CRV-59AA G earn­
era. CR V_52A BW Television T ra nsmi tter, CRV-60AB K
Television monitor, CRV_46ACD T elevi s ion Receiver .
These are units of tbe ATK Television equipment.

$1.00

6 meter converter $8.00 postpaid. Com plete wit h 3
h igh fr e q u ency t ransistors and 49.4 m e . crystal
fo r o u tpu t in b roadcast b a nd o r 36 mc. crysta l
for output in 14-18 me. band. L ow noise and bet­
ter than 1 microvolt sensitivity. Opera te s on
6-12 V D .C .

Limit ed quantify-send your order today.
VANGUARD ELECTRONIC LABS Dep'. M.2
190-48_99th Ave. Hollis 23, N. Y.

ever when cu t for 7 or 14 me. A simpler con­
figura tion is to make the folded dipoles from
300-ohm twinlead. Th is p roduces a center im­
pedance of approximately ] 50 ohms, in turn
permitting the phasing sections to he cut from
150-ohm twinlead.

This all twinlead vers ion may then be fed
wi th a 72-ohm tran smission line. Tests at
\V6\VA\ V have shown little difference between
feed ing with 72-ohm twinlead, or using a 72­
ohm coaxial line. However, it is simpler to
match the coaxial line to the pi-network out­
put of most transmitters.

The 8JK antenna ca n be shortened approxi­
mately 30X by folding the ends inward without
degrading performance of the array. This per­
mits erection of an antenna for 14 me having
a horizontal space requirement of 26 by II
feet. At this size an 8J1: is very eas ily con­
structed as a ratab le array, requiring a maxi­
mum of 13 feet turn ing radius. As the antenna
is bi-di rectional this also permits use of a
simple method of rotation, as on ly 180 0 is re­
quired.

Construction of both a fixed , and a rotan'
•

version of the 8JK are covered in the following
details. The antenna measurements are given
for 14 me operation, however if it is desired to
build the antenna for any other frequency be­
tween 7 and 50 me, the proper dimensions may
be found in Table l.

Fixed Array

First cut two d ipoles from 300-ohm twin­
lead. These shonld he 32' 6" in length, with
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COA X _ ..J

Ii BAM BOO POLE (4 )

...-r- SUPPORT f OR
-'" BA.MBOO

M+-+- TAPE

""-. MA X•
RADIATION

\T~.vr-_ ONE 4-6 DB
• TURN

CENTER PIECE
I8"X 36'X I" PINE

SPREADER
·INSULAlOR

MAX.
RADIATION

4 -60B '"

DIPOLE T....PED TO - ,
BAMBOO

.. THI N WALL
CONDUIT

," PIPE ,~~"",,,
BOLTED lOC£NTE:R

flANGE ACTS AS
BEARING SURfACE

f1G.2- R01AAY I? J K 14 MC BEAM

about 6 to 8 inches of excess wire left on each
end. Next, cut the two phasing sections from
ISO-ohm twinlead, These should be 12' 9" in
length. Open one side on each of the dipoles
at the exact center and connect the phasing
sections. These connections should be soldered,
and some surplus insulation melted around the
joint for protection.

Twist one of the phasing sections 180 0 with
regard to the other as shown in Fig. 1 and
connect the free ends of the two phasing sec­
tions together. Connect the 72-ohm transmis­
sion line (twinlead or coax ) between this junc­
tion and solder. \Vrap this connection well
with tape to prevent entrance of moisture,
which will damage the coax.

The next step is to construct the spreader
arms and antenna bridle as shown in Fig. 1.
Attach a glass or ceramic insulator to each end
of the t\VO 11 foot spreaders. An easy way to
do this is to drill a hole through each end of
the spreader, Pass the end of the bridle line
through the hole and secure to the insulator.
Measure off sufficient line for the complete
bridle and connect the other insulator in the

same manner. Fabricate the second spreader
the same way.

Insert one end of a folded dipole section
through the remain ing eye on each of the
four insulators. Twist the two wires together
at each end of the folded dipoles and connect
the spreader insulators at each end as shown
ill Fig. L As the rf voltage at the end of each
d ipole section is quite high the spreader insula­
tors should be at least 6 inches in length.

Attach a hoisting line to the apex of each
brid le and raise the antenna into position. For
best results the array should be at least 35 to
-10 feet above ground for operation at 14 me.

Ratable Array

The rota ble 8JK is constructed exactly th e
same as the fixe<l version, except no spreader
arms are employed. Instead, 4 bamboo poles,
12 feet in length are used to support the ends
of the antenna. A simple center construction
is shown in Fig. 2. If trouble is experienced
with "droop," the ends may be guyed to an
extension of the mast, approximately 36 inches
above the array.

Lead the phasing sections off to the mast
and tape the coax, allowing enough slack for
1800 rotation. No attempt w:ill he made here
to describe the various methods of rotation, as
this will depend upon the individual installa­
tion, However, even the lightest duty TV type
rotators will prove sufficient for this type of
array at 14 me. In the past at W6WAW most
beams of this type have been hand rotated
due to close proximity of the beam mounting
to a window by the operating desk.

. , , W6WAW

DISTANCE
BETWEEN
DIPOLES
22' 0"
22' 0"
II ' 0"
I I ' 0"
8' 3"
8' 3"
5' 6"
5' 6"
3' 0"
3' 0'"

TABLE I
LENGTH

OF PHA SIN G
SECTION

25' 8"
25' 0"
12' 10"
12 ' 9"
8' 6"
8' 5"
6' 4"
6' 3"
3' t :
3' 6"

LENGTH OF
FREQUENCY DI POLE

7.0 66' 9"
7,2 65' 0"

14.0 33' 4"
14.2 32' 6"
2 1.0 22' 3"
21.3 21' I I "
28.5 t 6' 5"
29,0 16' 0"
50,0 9' 4"
52.0 9' 0"
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You ca n a sse m b le thi s n ew
Sch ober Spinet Organ for $550
- or half the cost of comparable

inst ruments you have seen in sto res. The job is
sim pl icity itself becau se clear, detailed step-by­
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you can assemble it in as little as 50 hours.
You wi ll experience the thrill and sat isfaction of
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o rgan - with two keyboards, th irteen pedals and
m agni fi cent pipe organ tone. Yet it 's sma l l enough
(only 38 inch es wide) to fi t into t he most limited
living space.
You can lea rn to play your spinet wit h astound ing
ease. From the ve ry first day yo u wi ll transform
si mple tu nes into deepl y satisfying musical ex­
periences. Then, for the rest of your life, you will
realize one of li fe's ra rest pleasu res - the joy
of c reat ing you r ow n mu sic.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE m (jj~ CORPORATION

43 West 61st Street, New.York 23, N. Y.
Al so ava i lable in Canada and Au stralia.

MAIL THIS COUPON TODAY------------------,I The Schober Organ Corporation. Dept. Dl I
I 43 West 61st Street, New York 23, N. Y.

I 0 Pl ea se send me FREE booklet and other lit era - I
I tu re on t he Schober Orga ns. I

o Please send me t he H i-Fi demonstrat ion rec - I
l ord . I en c lose $2 wh ich is refundabl e w hen I order I
I my fi r st kit.

I II N' me. . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . I

I Address . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . I
I I
L

City _. . Zone State I-----------------_.
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This unit is being used ex tens ively for
generation of stab le frequ encies fo r UHF.
The esc. u nit should be constructed on a
small p henolic board and placed in a
vacuum bottle, w hich mnv be buried in

•
the ground. The p lus 12 to 18 volts is
carried on the center cond uctor of the
co-ax so only on e cable goes to the osc.
Any good NPN rf transistors suitab le for
the xtal frequency used will give excellent
results. T h is osc. will permi t mul tip licat ion
of a 7.8 14me xta l times 162 up to 126G
mcs b y means of a tube m ultiplier string
an d the results will be stable within cycles
and give p ure de heu t notes.

The 6AK5 b uffer stage raises the 3 to 5
volts of rf at .51 ohms up to 50 to 60 volts
at th e Xtal freq uency suitab le for d riving
a str ing of tube mult ipl iers. The Zener
d iode is a handy way to ge t regula ted low
d e for the oscilla to r from available B p lus .
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Frederic Doughty W3 PHl
Genera l Delivery
Valley Forge , Po.

Double

FOR MANY YEARS there have ap­
peared articles in amateur ra dio magazin es
which have compared two modes of radio tele­
phony, namely amplitude modula tion and
single sideband. Most of these comparisons
have been on the "eq ual" basis of the most
simple and straightforward operation of each
mode . Almost without exception, these articles
treated each system with th e same conditions,
but neglected to say that when this is done,
A~I could be at its minimum effectiveness
whereas SSB could be at its maximum effect iv­
ness. A common approach, has been to exami ne
the ab ility of a given final rf amplifier stage by
first assuming maximum operation of that stage
in the AM mode and then using the same stage
for SSB. Another approach has h een to assume
eq ua l power outputs when the powers were
considered to be the unmodulated A~I carrier
and th e SSB output with tone input. In almost
all such comparisons the voice modulating sig­
nn] has b een assumed t o be identical for b oth
modes ignoring the fact that certain types of
voice processing are advantageous with one
mode bu t not with the other. If two modes of
voice transmission are to be comp ared, each
mode should be treated wholly to itself, and
not be limited by restrictions inherent in the
other.

There are many amateurs who feel that the
opera tion of the most effective mode is p ara­
moun t and that the so-called savings such as
total p ower consumed from the power line,
overall size of equipment, possible higher pack­
ing density on the ban ds, high trade-in value
when selling out, etc. , are insignificant to them
when compared to th is goal. Therefore, the
compa risons, which follow w ill consider three
three modes of radio telephony fro III ( 11 11) OIl('

ctcio. They will be compared Oldy 0 11 the basis
of the maximum effectiveness poss ible wi thi n
the limitations of the amateur regulations, with
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Sideband

optimum conditions available at both transmit­
ter and the receiver. O ne of these limitations
concems the p ower that may be used by th e
amateur. This d iscussion will consider a maxi­
mum power station and the utiliza tion of that
power in th e most effective m anner. what then,
is the maximum power that may h e used? The
definition of the maximum power limitat ion
varies according to the mode of operation being
considered. Since all three systems involve the
u se of audio signals, sine wave tone signals will
b e assumed unless otherwise noted . It will also
be assumed that only the final r f stage supplies
p ower to the antenna.

Power

AM

Conventional A~l, double sideband with car­
rier is limited to 1000 watts de input (the car­
rier) plus the power needed for 100%modula­
tion . The total power input to a 1 kw A~l sta­
tion is therefore somewhat vague because the
average amo unt of power needed for 100%
modulation varies over a wide range. Because
of differing voice characteristics , use of clip­
ping or compression, etc., the average audio
p ower might vary from 200 wat ts to well over
500 watts . Clipping has been used extensively
in radio communications systems because clip­
pers reduce and regulate the peak value of an
audio \\'ave. Therefore, clipping allows th e use
of h igher dep ths of modula tion and provides a
safeguard against ovennodulation. Voice of
America engineers, after conducting detailed
studies of means of combating jamming, re­
ported that clippers provide signal-to-noise and
interference improvements of approxima tely 9
d b. These e ngineers further point out that clip­
pers offer a basic advan tage over compressors
or limiters in that clip pers operate instuu tanc­
ous lv. Studies of m any speech patterns show
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tha t high-frequen cy sounds, necessary for good
intelligibili ty, normally occur immediately afte r
low-frequency, high amplitude sounds. Com­
pressors, which are qu ick to reduce gain and
slow to restore gain, effect ively reduce the am­
plitude of these high iotelligibility, high-fre­
q uency sounds. Clippers, heing instantaneous
in operation , do not suffer from this limitation.

It is possible to find a reasonable maximum
average audio power figure for lOW modulated
A.\f by assuming tone rnoduation instead of
voice. A pure sine wave modulating signal
would require 500 watts average power output
from the modulator going into the fina l. Clip­
p ing and filtering of this sine W3 \"e would
change its shape and significantly increase the
amount of average power needed for 100%
modulation. It does not seem unreasonable that
with clipping, the average aud io power in this
example could be increased from 500 watts up
to 800 watts or more. Therefore, the legal total
power input to the fina l rf stage of an A.\I
tra nsm itt er m ight well he 1 kw of de power
(for the carrier) p lus 800 wa tts of audio or a
tota l of 1800 watts. The de power input to the
final stage of an A.\I transmitter is determined
by metering the p late voltage and the plate
current and by using Ohm's Law that P = E
x I. An oscilloscope can provide a means to
dete rmine when th e degree of 100%modulation
occurs, but will not indica te the average power
of the aud io needed to attain this point. How­
ever an audio average power indica ting device
is not required. Thus, th e only power determin­
ing d evices needed to mee t requirements a re a
de pl ate meter and a de ammete r. It should be
noted th at dc devices read average and tha t the
average of an nc signal amplit ude is zero, so
that hoth instruments remain a t the sa me read.
ing with or without modula tion. It should also
be noted tha t the peak envelope power of a
1 kw A\l transmitter modulated 100$ is eq ua l
to 4 kw.

SS/l

Single sideband sup pressed carrier has a
power limitation of 1 kw average dc input to
the fi nal rf amplifi er stage. \ Vi th an average
voice as th e program source and proper m eter­
ing, this results in an actua l peak envelope in­
put of 2 kilowatts. Speech has occasional high
power low-frequency (say 200 cycle ) com­
p onents which if clipped become nearly sq ua re
waves. \Vhen a sq uare wave is sent through a
typica l low-pass fil ter which may pass up to
the 11 th harmonic, and then used to mod ulate
an SSB tran smitter, th e peak rf power is in­
creased three times over what it would be in
A:\I modulation. To avoid exceedi ng the peak
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power limitation of the law (or of the tubes
b eing used ) the average signa l level must he
reduced to one-third. Heavy clipp ing is no t
effec tive for SSB as distortion resu lts due to
the inabi lity of a linea r response to the wave­
form and there is a further loss of readability
in th e presence of noise.

Since a de power supp ly is the only sou rce
of plate input power, only the means of deter­
mining this power n eed be considered . As in
conventional A.\. I, a de voltmeter and de am­
meter are used at the plate of the fin al rf stage.
The de voltage remains constant while the
ammete r va ries in accordance with the ampli­
tude and shape of the low level input signal to
the final linear amplifier . Here, as in A:\I, the
average of the peaks of the modulating signal
controls the average power as much 'as does the
amplitude, and the de ammeter will respond to
changes in either . This means, that with a fixed
maximum read ing on a de ammeter as a guide,
that audio with occas ional high peaks and a
low average will achieve a high p eak input
power on those peaks. Audio having little dif­
fe rence between occasional peaks and the aver­
age will have a lower peak in put power on
those peaks, but have a higher average peak
input. The average input power is th e same in
both of these cases, for the de ammeter was
used to equate th e powers and it is an average
reading devi ce when in th e presence of a vary,
ing signa l. Because of th e character of the cur­
ren t flowing in the plate circuit, a specific de­
gree of damping of the meter movement is
required. This is reasonable because it can bo
seen that a meter having a very high degree of
damping would result in a much higher input
power for a given meter reading than a meter
having a low damping figure. The meter used
by amateurs transmitting SSB is required to
be quarter second damped . Using Ohm's law,
that P = E x I , th e reading on such a meter
while the operator is talking is used with th e
known de voltage to determine the power in­
put, th e maximum being 1 kw.

DSII

Do uble sideband with no ca rr ier is usuall v,
thought of as bein g similar to SSB in a general
sense, both systems being low level modulation
systems having the ability to cancel out th e
carrier. H owever, the double sid eband svs tem
described ill this article is a high level m~dllla­
tion system which a lso has the facility of re­
ducin g or even elimina ting the carrier.' The
important d ifference, as far as p ower is con­
cerned, is th at the fonner requires a final amp li­
fier of relatively low efficiency whereas the
latter uses a high efficiency amplifi er. As shown
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R'C

Efficiency of the Final Stage

II should be noted that the selection of cer­
tain voltage to current ratios can improve the
efficiency of either a linear amplifier Or Class
C amplifier. II wiII he assumed that auv com­
parison of efficiency between the two has been
equalized by treating each under the same con­
ditions.

power, rms reading meters are used. Thus
when 1 kw average power would be indicated
b~· the two rms reading meters during speech.
each reading would be multiplied by v2 to
calculate peak values.

\ 1 2 x E x V2 x I - .2 x P. The pe-ak en­
velope power would tln-u approach S kw. It
should be noted that the circuit shown ill F ig.
1 ca n be used as a straigh t Ai\1 transmitter
simply by returning the modulation transform­
er to a power supply instead of ground. Sup­
pose then that a de power supply' is con nected
to the modulation transformer of sufficient volt­
age such that the final amplifier may be loaded
to 1 kw of de power and afford a match to the
modulation transformer. Assume that the trans­
mitter is modulated 100X with a dipped and
filtered sine wave tone causing a total average
input power of 1800 wa tts . If the voltage from
the power supply were gradually red uced and
the audio power gradually Increased unt il the
de input was gOO watts and the audio power
900 watts , the tota l average power would st ill
be 1800 watts. At this point the carrier would
be modulated in excess of 100%. 1'1](' waveform
of the rf envelope would not however contain
any distortion because the DSB circuit pro­
vides a continuous response of the p roper rf
phase to the entire applied andio signal regard­
less of the polari ty. Thus although the applied
de voltage was over-modulated there are
no spurious sidebands created. The gOO watt
carr ier and 900 watts of aud io add up to the
same 1800 watts as our sample optim ized A~l

case. Suppose now that the carrier is further
reduced by lowering the de voltage and the
audio power increased . At almost zero de volt­
age the carrier could be reduced to I watt and
the average audio power could be increased to
1799 watts, still the same total average input
power as the optimized A ~ I station. Of course
this 1800 watts average input power would be,
for p racti cal purposes, all in sideband power.

Conventional h igh level modulated A~ I can
be operated at the effic iency afforded by Class
C operation. T his "ill be considered here as

AM
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in Fig. 1, a pair of tubes are used ill a ll rf
ampl ifier ill such as fashion that thev are con­
uected hack-to-hack as far as the plate power
source is concerned. Such a device properly
operated will pass electron current in eit her
direction equally well. Properly connecting:
grid and plate rf circuits and applying an ac
voltage of audio frequencies to the plate input
results in a double sideband , no carrier, output
signal. Since modulation takes place in the
plate-cathode circuit of both tubes, both tubes
may be opera ted at Class C efficiency. It ca ll
be seen tha t since there is no de vcltngc in ~
volved, that a de ammeter placed in the trans­
former secondary circuit would read zero. The
average of an uc voltage is zero, and in varying
about ground the average voltage on the final
is zero. Thus, de instruments for voltage and
current would result in apparently zero power
regardless of the amount of nc or audio power
used. It seems reasonable that ac rms meters
may be used to measure the power inpu t in
this circu it. Since both plate voltage and plat e
current vary with the speech, then !Joth meters
would be quarter-second damped. It should he
pointed out that an rms rea ding meter reads
.707 of the ac tual peak value of voltage or cur­
rent. The voice con trolled metering is utilized
for both current and voltage and at the same
time, the values read nns. In SSB operation,
using a fixed de voltage, the peak envelope
power is twice the metered average power, that
is, 2 kw PEP for 1 kw average inpu t. The
quarter second damped meter affords this ad­
vantage. In th is DSB transmitter, if the two
quarter second damped meters were peak read­
ing, then a 1 kw average input would result
in 4 kw peak envelope power, the same as the
A~ l transmitter. However, to measure average
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conventiona l A~l is through the use of a linear
detector. Assuming the bandwidth of a receiver
accep ts both sidebands and the carrier, the
detector uses the carr ier to demodulate the
sidebands. The carrier, being of p roper phase,
the two sidebands add together to form the
audio outp ut from the detector. By havin g such
a receiving bandwidth, in this case 6 kc, the
A~t signal is more susceptible to interference
than a mode of reception which is more nar­
row, A~'l can be detected by the single side­
band method. However, in this case fully half
of the sideband power is discarded . Although
only half the sideband power is used, it is very
important to remember that the other sideband
is immediately available. Thus, the sideband
experiencing the least interference can be con­
tinually selected under va rying conditions of
interference.

A third method of reception would he the
use of a synchronous d etector as proposed b y
\V2CHH. 2 This method ignores the presence
of the carrier and uses the synchronous infor­
mation appearing in the two sidebands to con­
tro l a product detector. The system adds the
two sidebands of a double sideband signal and
allows the operator to select the interference
to be rejected, wh ich might be p resent in one
of either of the two sidebands. It accepts the
desired signal appearing in 6 kc of the spec­
trum, yet affords an effective 3 kc bandwidth
in regard to interference and noise.

,
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75%. At this efficiency, out of the total of 1800
watts average input power in the optimized AM
case, the total average p ower outp ut will h e
1350 wat ts. Of this, 750 wa tts will be in the
carrier. The average sideband power output
will be 600 watts split into two sidebands of
300 watts each.

SSR SSIl

The effi ciency of a single sideband sup­
pressed carrier linear amplifier will be con­
sidered here as 60%. At this effic iency, out of
the total of 1000 watts average input, the aver­
age sideband power output will be 600 watts
in one sideband .

DSIl

The double sideband amplifier herein de­
scribed can he operated a t the same efficiency
as the A:\I sta tion. \Vith the same total average
input power as the AM station the average
power output will be 1350 wa tts . This is the
same as the ou tput power of the A:\l transmit­
ter excep t that all the power is in the side­
bands, each sideband con ta ining 675 watts.

Reception Capabilities

For the purpose of this discu ssion, it will be
assumed that the signa l to be received con­
tains information up to 3 kc.

Normal single sideband recept ion can be ac­
complished by carrier insertion using a 6 kc
or a Skc bandwi dth . Naturally, since all the
transmitted signal is in one sideband the 6 kc
system does not warrant attention . In the 3 kc
bandwidth position all of the tra nsmitted sig­
nal is received as in contras t to single sideband
receiving A~t. The faci lity of ehangi ng side­
bands is of course ava ilable, hut the need to
change sidebands is not immediately apparent
to the transmitting operator.

Dsn
In doub le sideband no carrier recep tion, we

take advantage of havin g all the transmitted
power in the sidebands as in SSB and by using
the system o f synchronous recep tion also take
advantage of the effective 3 kc bandwidth. In
addition, we can immediately select either one
of two adjacent 3 kc p ort ions of the spectrum
at the discretion of the receiving operator.

AiU

The most common method of detection of

System Performance

A~l, SS B and Dsn will he compared under
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a condition where sine wave tone modulation
is used and the 9 db reception improvement
possible with d ipping for A~ I and DSB trans­
miss ion is ignored.

Assume that recep tion with 3 kc bandwidth
for A~ I , ssn and DS B is to be considered. The
left-hand group of drawings ill Fig. 2 shows
what takes p lace in receiving the A~t signal.
The spectrum of the signal consists of the car­
rier and upper and lower sidebands, spaced
1 kc either side of the ca rrier. Since 100 per
cent modulation is assumed, each sideband ha s
exactly one-half the carrier amplitude. The sig­
nal is tuned in so that the ca rrier is placed at
the low Frequency edge of the 3 kc bandwid th
for reception of the upper sideband only. The
signa l arriving at the second detector consists
of the carrie r and the upper sideban d. T he
resu ltant audio signal in this case is the beat
between the two, and it is generated in the
second detector by the vector process shown
at ( A) . The instantaneous ampli tude is eq ua l
to the vector sum of the ca rrier and the side­
band, but since the two are on different fre­
quencies this sum varies at a rate equal to their
difference. This is represented by the circular
path followed by the extreme end of the side­
band 'vector, and in this example the sideband
vector wou ld rot ate 1000 times a second with
respect to the carr ier vector. As the total ampli­
tude varies from the ca rrier level to maximum
and to minimum and back, it genera tes the
audio signal.

In the single sideband case, shown at center,
only the upper sideband is transmitted. The
upper sideband is ins ide the 3 kc bandwidth
of the receiver, and at the second detecto r the
BFO is used to supply the missing curr ier. At
( B) , the BFO amplitude is shown the same as
that of the carrier in the A~ I case. T he side­
band is shown with the same amplitude as in
the A~ I case; the process of genera ting the
audio output is the same, so the audio signal a t
the second de tector is exactly the same as in

the A~ I case,
The double sideband case is shown at the

right. I t ca n he seen that only one of the two
sidebands will be accepted by the 3 kc band­
width; that the BFO injec tion w ill be necessary
for detection , and tha t with an tipper sideband
amplitude eq ual to the A~t and SSB eases the
output audio signal ( C) will be eq ual in ampli­
tude.

Assume that the upper sideband power out­
put in each case is 100 watts. An A:\I trans­
mitter running 533 watts carrier input at 75%
efficiency wi th 1 kc tone modulation at 100%
would have 100 watts ou tput in the upper side­
band. A SSB transmitter running 166 watts
input a t 60%efficiency with 1 kc tone modula­
tion would have 100 watts output in the upper
sideband. A DSB transmitter runn ing 266 watts
input at 75%efficiency with I kc tone modula­
tion would have 100 watts output in the upper
sideband. Using a 3 kc ban dwidth for receiv­
ing, and assuming tone modulation with no
aud io processing, it can be seen tha t an SSB
signal having an input eq ua l to the carrier of
an A:\I signal would have a detected output
3.2 times (5 db ) the output of the detected
A~I signal (assuming 533 watts input a t 60X
eff. ~ 320 W ). L ikewise, an SSB of 266 watts
input would have a detected output 1.6 times
( 2 d b ) the detected output of the DSB signal.

The comparison just conducted was favor­
able to the SSB signa l because of the band­
width of the receiver. Consider the use of syn­
chronous d etection for receiving signals having
double sidebands. In the lower section of Fig.
2 the A~ I carrier and its sidebands are d rawn
to the same scale as above for easy compa rison.
However, the receiver bandwidth for the Aj\1
signal is now 6 kc and both sidebands con­
tribu te to the audio output. \ Vhile each side­
band traces a circle, in the vector d iagram,
they rotate in opposite di rections and at the
same rate, so that the vector sum is not traced
hy the circle hilt moves tip and down along the
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same line on which the carrier lies. \Vhen both
sideband vectors are along the same line as
the carrier and are pointing upward, their sum
is equal to the carrier amplitude and the total
ampli tude, carrier plus sidebands, is equal to
twice the carrier amplitude. When both lie on
the carrier line pointing downward, their sum
is again equal to the carrier amplitude but the
direction is opposite, so the total amplitude is
zero. Thus, the instantaneous amplitude varies
between zero and twice the carrier amplitude
and the aud io output (D) is equal to these
variations.

In the center, for SSB, the same sideband
ampli tude has been retained; that is, the ampli­
tude is the same as that of one sideband of th e
AM signal. In fact, everything at (E) is identi­
cal with (B) . The audio output has exactly half
the amplitude of the output from the AM sig­
nal and so has only one-fourth the power of the
detected A~I signal. On the right side at (F),
for DSB, the same amplitude sidebands appear
as at (C), and here, with synchronous detec­
tion, the audio output amplitude is equal to
the vector sum of both sidebands. This is possi­
ble because synchronous detection provides an
automatic system which controls the frequency
and the phase of the BFO and exactly replaces
the missing carrier which is needed.

34

Assume 100 watts output for the upper side­
band, and the same efficiencies and modulation
as before. It will still require an A~l transmitter
of 533 watts input, an SSB transmitter of 166
watts input, and a DSB transmitter of 266
watts input. The audio output amplitude for
both the AM case and the DSB is twice that
of the SSB and thusly is four times the power.
Equating the output of the detected audio
amplitudes by adjusting the power inputs at
the transmitters, the AM and DSB inputs must
be divided by four. The power inputs for equal
detected audio outputs are 133 watts input on
A~I , 166 watts on SSB, and 67 watts on DSB.

As a function of the method of reception,
DSB has gone from second place to first place
in the power input comparison. As before, if
equal power inputs are assumed, 166 watts
input on DSB would have a detected audio
output 2.5 times (4 db ) that of the detected
output of a SSB signal having an input of 166
watts. An input of 133 watts on DSB would
afford a gain of 2 times (3 db ) over AM. An
input of 166 watts on AM would afIord a gain
of 1.25 times (l db ) over SSB. It should be
remembered that synchronous detection per­
mits th e ability to receive the 6 kc of the DSB
signal and at the same time offers an effective
3 kc bandwidth as regards interference and
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noise. It should a lso be noted that the power
co mparisons were for steady tone modulation .
The Voice of Ameri ca engineers found that 9
db gain in signa l to noise rat io can be obtained
by p roper voice p rocessing and jf a change
from tone modulation to voice is made, the
advantages of DSB are great indeed . Assume
that the three systems are to be compared on
a voice basis, that optimum cond itions exist for
each mode at both the receiver and the trans­
mitter cases ( B) . ( D) and ( F). and that the
instantaneous peak envelope input power for
each mode docs not exceed that of the previous
comparison using tone modulation. It is pos­
sible for DSB using voice processing, under
these conditions, to afford a gain of 10 db over
SSB.

No w, se tting aside the comparisons based on
outp ut power or peak power and ass uming
each transmitter to be operated a t the amateur
lega l limi t of average input power as measured
according to the methods p reviously discussed,
DSB gains an additional advanta ge over SSB.
The total-average output power in the side­
bands of t he A~\I signa l was 600 watts; in the
sidebands of the DSB was 1350 watts; and in
the sideband of the SSB was 600 watts. As­
sume the use of synchronous detection for the
A~I and DSB signals and normal BFO in jec-

lion for SSB. It can readily be seen that DSB
enjoys an advantage of 4Ji times the d etected
audio outp ut power of the SSB signal; 2 .25
times the detected audio outp ut power of the
A~l signal.

A Further Description of the DSB Circuit

A pla te modulated A~I transmi tter can be
co nverted to DSB with little effort or additional
expense. All existing stages of rf and af except
the rf final can be used. A rig already having
two tubes in parallel or push pull easily lends
itself to the conversion. It should be noted that
PI network output is possible by using shunt
fed push-pull grids and sh unt-fed parallel
plates. A neutralized rf final already using two
tubes merely needs the addition of a filament
transformer, a grid resistor and the shunt
chokes and capacitors.

The circuit shown in Fig. 1 is not confi ned
to the usc of triodes. Tetrudcs, which require
much less drive, can be used. No additional
supply is needed. Each screen shou ld have the
proper screen resistor returned to the same
source as its respect ive plate. This is shown in
Fig. 3. W hen using either circuit, initial tun e­
up must be done in the A~ I position, that is,
by app lying a known dc volt age to the modu­
lation transformer . Applioation of rf drive will
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tubes and that both t ubes arc treated identical.
ly, in an r£ sense. then there is good assura nce
that the two tubes will respond eq ually. o f
course, an osc illoscope call he used to ensure
th is. Application of a tun e input while in the
DSB position w ill provide the cla ssic DSB CH ~

velope pattern . If there is a difference in ad­
jacent peaks of the DSB envelope pattern. the
series grid resistors can be changed. one at a
time. until a claSSIC pattern is obtained. Since
the rf circuit is a balanced modula tor, there
should be no need for neutralization. \Vith no
modulation. any rf appearing in the plate cir­
cui t while the modulation transformer is 1'e·
tu rned to ground , will probably be due to poor
engineering layout and should be corrected by
changing the layout.

Conclusion

The circuit of Fig. 1 has been ill usc by the
author for two years and has proved to he very
effective. The transmitter is operated as a
double sideband red uced carrier rig, running
600 wat ts de input and 1200 watts peak a ud io
input (See Fig. 4B). The carrier (600 W )
perm its detect ion of the signal with an A~l

receiver with some accompanying distor tion.
Although very few synchronous rece ivers are
in use today, the DSB signal d oes well with
ordi nary SSB receiving techniques. The syn­
chronous detector was buil t as an a dapter to
an existing receiver, being connec ted to the
outp ut of the last if amplifie r. It seems that
when double sideband is transmitted and re­
ceived in an efficient manner it has a consider­
able advantage over the other modes. The
simplicity of the circuit and the possible con­
vers ion of an existing rig should appeal to the
home brew ad dict. The use of an SSB receiver
to receive DSB. selecting the sideband most
clear of QR~t , should p rove an interm edia te
step to synchronous detection.

In conclusion. it is intuitive that the concen­
tration of all the sideband power in one side­
band results in an advantage. however, it is
equally intuit ive that the more narrow a signal
becomes the more suscep tible to interference it
bec omes, or, the more difficult it is to tune out
interference. Of course, only the receiving oper­
ator is able to choose which sideband about a
given frequency is most clear of interference
at any given instant and this choice is con­
tinuously available with double sideband .

. .. \\,3PII L

I UVt"T !\l odu la t ion Without S illatln. O. G. Villard.
J une 1!J47. QST : Jun . 1947, t:U·;CT RON ICS .

:l ~ )' RI'h T"nuu ll COnl nl lln ir a t ionll, ( Costas p. 1711 Dec.
1956, I R E) "
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~
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"
' 06 · "'M OR O$RC

?--~ ~05B

8-200% Modul"tion

I

I I

ne, ,

cause the carrier tube to re spond in a normal
manner and the grid current should be maxi­
mized and the plate current dipped to reso­
nance. If tetrodes are used, the plate and
screen current will indicated on a common
meter and this total current should be used
when determining the match to the modulation
transformer, The fixed bias supply is used so
as to protect the rf final in the event of failure
of the drive. The series grid res istor provides
any bias above the minimum fixed voltage
needed. It is necessary that the total bias on
both tubes be equal and that the value is
sufficien t to ensure Class C operation over the
entire range of voltage which may appear on
the plates. The audio choke and VR tubes at
the screen of the carrier tube ensure that any
de shift in screen voltage, which could result
from a failure of drive, is restricted to a small
value. Without this circuit, under a no drive
cond ition the screen voltage would ri se to the
plate voltage, and the fixed bias would no
longer be at cutoff. If it can be determined that
the grid drive and grid bias (anrl for tetrodes
-the screen resistor) are the same for both
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Some Double SifJc.h:11111 Reference Malerin1

1. S )'nc h ro nous. Dt'l f'c tion of AM Sil' na ls
Proc. N EC pp 121·129, Oct. 1951

2. Synch ronous Co m m un ica tions
Proc. I R E. Dec. 1956

" Il equal average powers are assumed fo r SSB a nd
fly nch ronous A M it ca n easily be show n t hat Iden­
tieal SIN ratios will r esult at the recet vee. T he
additional noi se Involved f ro m t he r-eceptiorr of
two s ideba nds is exactly compensated for by the
coherent addition of these s idebands. T he 9 db ad­
vantage oft e n quoted fo r SSB i!\ based 011 II f u ll
A M carrier a nd a peak power comparison. If in­
t l'l li j{en t jnmming- ruther t h an noise is uonaide r- ed
there ex tsts a clear a dva ntage of two-t o-one in
aver.axe power in f a vo r of synchronous A M. "

3. nsn \ ' 11. ssn S yst f'ms
Proe. IRE . April 1957. pp 534-538

" . .. A M. if brought up to date by gl\'lRJ( it t he
sa me advantages (carrier s up nrees lo n , Imnroved
f rt'Quency lIt a b ilit y. a n.1 improved receivtne t ec h­
niques ) proposed fo r SS B. would be by fa r t he
m or e desirab le syst em." " For a good ma rry yea rs
no w var foua irroups hn ve bee n a tte m pti ng t o con ­
vprt t.he rlldjo a mateur to SS B lind to da t e t hese
groups ha ve enjoyed so me measure of s uccess..
n.'('e-ntly a Rma U n umber- of a mateu t-s have been
tolol about DSB and han' been using the mudula­
tion method. Some of these people have employed
clipping and filte ring in their equipment and t heir
experiences to date seem to bear out the claim
that there is a s izable power gai n over SS B to be
h ad, T hus. we m a y be f acing an nctuat ba ttl e be­
tw een D8B a nd S S B fo r sur vival under condtuon s
t hat in m a ny respects are not u n li ke t he con di­
t io ns to be fou nd in a m ilitary combat area. A l­
though a ny amateur operating experience must be
interpreted very can·fu lly when applied to areas
outside this Reid. the results o f t he D8B-S8B battle
on the amateur ba nds bears so me watching. T h is
s itua t io n will be altered, o f course, by any amateur
reeutat tons w hich d iscrim inate aRainst DS Il etth ae
o n a n input powe r bas is or by giving SS B e xclu­
s ive usc oC certain f req ue ncy uaaig -n ments.."

4. Th e Use of S peech Clipp inK' in SS B Co m mu nirat iom.
S yst . ms
P roe, IRE. Aug. 1957. p, 1148

". , . It would appear that the importa n t advan­
tages obtainable by the use of s im ple clipping sys·

Stutterless VOX

I N an ord inary VOX circuit, there is some­
times the problem of relay stutter a t mar­

ginal levels of voice input. There is also the
problem of q uick pull-In and proper delay,
If the b ias rectifier capacity is small enough
to charge fast , it is too small to give adeq uate
delay.

In the circuit shown VI is the trigger tube
(almost any triode will do) with its cathode
resistor Rl adjusted so it draws enough cur­
rent to keep the NE2 bulb from firi ng, As soon
as some negative voltage from the control rec­
tifiers appears on its grid , the NE2 fi res, apply­
ing a positive voltage all the grid of the relay
tube. cancelling its cutoff b ias from the bias
supply (a vnltuge doubler from the heater cir­
cuit) .
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tern. may not be fu lly en jO)'('<1 hy convent ional
reduced or s up pressed carrier SSB l:I yst ems."

6. Seleet tcn of Modulation for S peec h Co m mun ica t io n
ELE CTRONI CS ", Ma r ch 1958. p , 56

A n analysis of A M , DSB. SSB. a n d FM . showing
DSB to be t he bed overall syst e m of com mu nica­
tion.

6. A)I Tra n s m ittf'f11 a s 88 B J amm ers
Proe, I RE , Dee. 1958. p , 1960

A properl)' placed 125 watt output A M s igo n a l with
s p ' '1'Ch clipping e-ffeei\'e1y jams a 1 kw output 8SB.

7. P oi s""n, S h a n no n a n d the nadia Am ateu r
P roc. I HE. Dec. 1959. p . 2058

"Cengcsted ba nd operatio n as fou nd in t he a ma ­
teu r se r vice presents a n in teres t ing p roblem in
analys is w h ic h ca n only be solved bv statistical
methods. Cons ideratio n is e tve n to t he relattve
merits o f t w o currently popular modulation tech­
nlques , 88B and DS B. It is fo u nd t hat in entte (,f
the bandwidth eco no my of SS R t his ays te m ca n
c ln im no overall adva n tnge w ith respect to DSB
fo r t h il:i s ervice. It is fu r ther show n tha t t here are
de fi n it e a dva n t ages to t he u se of ve ry b r-ondbnnd
t ecnnlques in t he am a teur ser-v ice;"

8. Poi" ''''n. S h a n no n and t he nadio Am ateur
P roc. l HE. Aug. 19fi O. p . 1495

DSB vs. SS B in the pr-esence of jamming.
9. T ra ffi c t :ffid t'ncif'lI in Congf's t f'd Band n ad ia Sylllf'm!l

P roe. !HE . Nov. 19"0 . n . 19 10
DS U \9. 88B

10. S u pp rf' lIl<l'd -Ca rrler A :\I
QST. Ia a rch 1957 , p . 19

11. Thl' AM Equivalf'nt of 88 B
QST••Ja n. 1954, n. 19

12. USH vs, SSH
QS T . Ma y 1957. p . 42

13, Hilth.Ll'HI Balancf'd )lodulatoJ:' for usn
QSl', April 1960. p . 22

14. S inl' ll' Sideba nd Co m m un ica tio n
P roc. I Rf ;, Ma rc h 1961. p . 632

"SS B"s princ iple "advantage" is its spectrum con­
eer vnrio n . , . examining Shan non's equatfon for
chan nel cape city

I' w l og~ «( 11 + PIN ) . . ...
it Can be readflv seen t hat the r eq u ired r eeelve r
aign al- to-ncdse ratio goes u p ex ponentiall y as t he
ehanne1 ba n d w id th is reduced ."

15. Double S ideband
CQ. Jan. 195i. p . 26

Hervey Pi erce WpOPA

As V2 conducts, the relay closes, with one
set of contacts turning on the transmitter,
while the other set grounds point "A ." T his
puts the , I mfd capacitor in parallel with the
.01 capacitor in the grid circuit of the trigger
tube. And, as the .1 capacitor has been
charged from the plate supply in the polarity
shown, the trigger tube acq uires a substantia l
charge that keeps the transmitter from imme­
d iately go ing off the air or cha ttering, and the
added ca pacity increases the delay time fur
talking.

As the opera tor stops talking, and the NE2
goes alit, bias is restored to V2. The relay
opens, and the .1 capacitor charges. During
this charge time the trigger tube grid is held
pos itive, holding the transmitt er off the air for
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a short time, again preventing stutter.
T he cathode resistor of V2, H2. is selected

to limit the current thru tile tube to that rec­
ommended for the relay. \'2 is shown as a
beam tetrode, but a pentacle or triode can be
used instead , depending on the current re­
quired for the relay used. Other resistors are
of typ ical values. Switching in a 4 meg re­
sistor in parallel with the 10 meg gives a
choice of long or short delay, but a lO-meg
variable resistance could be used instead . Plate
sup ply voltage should he over 150 volts.

The .1 mfd capaci tor must he of high qual­
ity, with over t ,000 megohms leakage res ist­
ance. The c-apacity may he increased or de­
creased, if d esired , to increase or dec-reuse the
hold time.

For those who have been bothered in the
past by having their home-made VOX re-cycle
or motorboat, this is a cure. The real cause is
switch ing t ransients, however, and a cure
can be had without building this circui t by
carefully "de-sparking" each and every contact
in the transmitter-receiver control circuits. Per­
sonally, I prefer thi s circuit. . . . Wfl'OPA

Ballast

for the

Replacement

NC-300

Robert H"II K6GV B
Post Office Box 201­
Te lrneqe, Celilomie

S H ORT LY after purchas ing my National
NC-300 r eceiver, the 4H4C ballast burned

out. At that time I ordered a r eplacement and
a spa re. S ince then, t he spa re has been used
and r eplaced . T he receiver has been very sa t is­
fa ctory except for these f r equent ballast r e­
placements.

Other NC-300 owners have voiced t he same
compla int , so it seemed logical to look for a
solut ion. One ham r eplaced t he ballast with
a 6V6-GT. He sacr ificed st abilit y for r el iabil­
it y, a s t h is ballast is used to st abilize the fir st
osc illator heat er current.

The following solut ion should be quite re­
liable and offers improved heater voltage r egu­
lation. A transistorized voltage regulator was
built which plugs in to the 4H4C socket . The
only modificat ion to the receive r consists of
soldering ground leads to pins 1 a nd 8 of the
4114C socket.

The fi rst osci llator heat er ci rcuit is shown
in F ig. l.

The circuit in F ig. 2, replaces the 4H4C bal­
la st.

This regulator-rectifier supplies 6.2 V DC
with less t han + .1 volt variation over an AC
input range of 105 to 130 volts. Res istor R2
is necessar y if the out put voltage is high. In
my case , t he output was 6.4 volts. A .47 ohm
r es istor was added to bring t he output down
to 6.2 volts . The value of t h is resistor is de­
termined by Ohm's Law. (6.4-6 .2) divided by
.45 ( hea ter current) equals .44 ohms. I used
the nearest available va lue.

My unit was built on a 2 t,4" x 4*" alumi­
num plate. This plat e was solder ed to t he
meta l base of a disca rded 2E26 tube. The
aluminum to bra ss solder ing job is easy if
SAL-MET fl ux is available. If not, the plate
can be bolted to the socket . The plate should
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- Parts L is t-
QI Sy lvania 2N270 transistor, or ecu lv,
Q2 Sylvania 2N257 transistor, o r eQUlV.

CRI ~f otorola lA M6.8ZIO aerier- d iode, or equtv.
CR2 Diodes Inc. DI-56 s il ico n rect i fier. or any .75 a mp.

50 piv Diode.
CI Sprague TVA-11 62. 500 mfd. @ 15 v.
TRANSISTOR SOCKfo:f Mutorola ~IK .1 5 .

be oriented as shown in the drawings (Fig.
3). The 2N257 transistor was mounted in a
Motorola MK-15 mica insulated socket . The
2N270 was mounted by its leads. None of the
wiring is critica l and t he transistor types were
chosen because t hey were available. Almost
a ny diamond sha ped power transistor will re­
place the 2N257. The 2N270 can be replaced
by a P NP, audio type, transistor having a col­
lector dissipation of 150 mw or better.

. . . K6GVB
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TilE OLD SAYI:\'G "If it works it is
obsolete" pretty well sums up why hams who
like to try new circuits and build new gear
just keep right on trying and building. This
sort of philosophy is good for the progress of
the art, but it usually results in a chassis that
looks as though it had taken a charge of
b uckshot at twenty paces.

After several modifications to modifications,
what started as a super het may end up as a
transmitter. Or, it may never end up. Not only
is the chassis lost but most important is the
time lost in duplication between projects.

There may be several answers to the prob­
lem but one is as simple as a set of AB C
building blocks. It is the use of modules. Per­
haps the first attempt at a module system (cas
a set of A Il C blocks. In the A Il C system
the same units can be used over ami over
aga in to build man y words. A similar system
used for communications and electronics cir­
cui ts can work equally well to build man y
combinations.

Nearly all circuits break down into natural
blocks. We all use the block diagram every
day. If each of the individual blocks is con­
structed as a separate physical unit , its use is
multiplied many times. Nearly all of the blocks
can be used over and over again in many cir­
cuits. Commercial b uilders are using the sys­
tem to save time and money; amateurs can do
the same. In add ition the ham builder will
get more enjoyment from the hobby.

If an item such as a receiver is constructed
in modules, each block of the d iagram can be
completed one at a time. Each can be tested
and made operational before p roceeding to
the next. It is not necessary to w ire completely
a large chassis before any c ircuit can be

tested . The same ap plies to transmitters. If
somewhere along the line a buller turned out
to be a d uller, just pull out th at sect ion and
try ngatu .

In ham Iashlou, cuch buikh-r may wuut to
develop his OWII system, but ill any case sev­
eral basic ru les should be followed. To be
successful, all units should be the same gen­
eral size and shape. They should require as
little sheet metal work as possible. The basic
chassis that is chosen should be inexpensive
and one that is available at almost allY parts
house. After many false starts, th e 2~ x 3 x 5~~

inch aluminum box was found to he a good
answer. Almost any basic ci rcuit can be put
on one of thcse when used as a chassis, and
this chassis also meets the other requirements.

As each new home project is tried, a new
module (or modules ) is assembled as needed.
After the project has "cooled" down and it
has served its purpose , the modules a re added
to the shelf collect ion for fu rther use when
needed. As the collection grows it becomes
possible to assemble almost an y circuit merely
by pulling the desired building blocks from
the shelf and inter-connecting them with a
few pieces of wire.

In time the collection will grow and even
the fi rst module built will still be giving good
service. A typical collection may include such
items as these:

1. Audio amplifie rs.
2. 455 kc if amplifiers
3. 10.7 me if amplifiers
4. Tuneable front ends for VHF receivers
5. Tuneable front ends for HF receivers
6. Crystal controlled front ends
7. Transmitter excite rs
8. Transmitter buffers and amplifiers
9. Transmitter fin als up to over 100 watts

10. Regenerative second d etectors
11. Superregenerative second detectors
12. Low power modulators
The list will also have items that are slanted

toward the special interest fields of each
builder.

For the ham who would like to try the sys­
tern , several sample units a re shown. The mod­
ules shown in Fig. 1 can be used to make a
low power transmitter or exci ter for either the
6 or 2 meter band. The center un it is a crys­
tal oscillator and one stage of multiplication.
The output is in the range from 28 to 54
megacycles. Almost any fundam ental cut crys­
tal above 6 megacycles can be used. This unit
can he used to drive the module on the right
which is a 2E26 amplifier wi th output on 6
meters. Or, for 2 meter operation the center
module can he used to d rive the un it on the

•

Howe rd Burgess WSWGF
ISOI Dorothy Street, NE
Albuquerque. New Mexico

•

....
,

--.
•

Modules

,
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INSTALLING PROP
PITCH MOTOR

•

H·237
H-354
H·471
HS·237
H5-354
H5-471
HS·SSS
~_....._-

to get up but the last couple of
weeks it has proved perfect. Wish I
had one years ago."
Alamo. California: " Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quite
well,"
Swarthmore. Pa.: " Am very pl eased
with the results. More than meets
my expectations."
Plu ckemin . New Jersey: " The HAM ·
M rotates and two TR·lS's tilt the
6·foot parabola for 432 and 1296
rnc.'
Chicago, Illinois: "It really does the
job."
New York. N. Y.: " This is a perfect
rotor. Can 't see where you can im­
prove it:'

READY TO RAISE
AND

CRANK·UP

CORNELL·
DUBILIER

• ACCOMMODATES ALL
PROP PITCH AND
OTHER ROTOR MOTORS
INSIDE TOP SECTION

• HEAVY DUTY CRANK-UP
EQUIPMENT

TOWER

Model

NEW LOWER PRICES ON ALL GUYED TOWERS!
EXAMPLE, TRI·EX HAND HS SERIES GUYED TOWERS WITHSTAND

HEAVY WIND LOADS WITH REAllY BIG ANTENNAS TOPSIDE!

ONE MAN OPERATION

ERECTION ACCESSORY

• IRON PHOSPHATE RUST
PROOF UNDERCOATING
PLUS EPOXY RESIN
PRIMER AND BAKED
ENAMEl FINISH COAT
(GALVANIZE D AT
SLIGHtlY HIGHER COST I

Tilt tower to on y ongl e and " w o rk"

on yowr b eam onte nno SAFELY.

NOW!

ri· Ex

(a sampling of mash notes received by our HAM-Ml
At $119.50 amateur net, the HAM-M is the greatest rotor value
around ! For technical info rmation, contact Bill Ashby K2TKN.
Your local CDE Radiart Distributor has the HAM·M in stock.

Detroit. Mich igan: " Does an excel­
lent job of swinging a 20·40 cc mbi­
nation and st ac ked f in co 6 ·2
beam."
San Diego, California: " I am we ll
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in SO mph winds with no
difficulty. "
los Angeles, Cal ifornia : " I have
personally inst alled 3 other HAM·M
Rotors in the past 3 years (all of
them OK) so I feel t hat I'm buying
the best. "
Houston, Texas : "Wonderful! Was
using the AR·22 (the CDE TV auto­
matic) and it d id a fine job for 4
years, but put up a larger beam and
needed more power. "
Anchorage, Alaska: " Due to below­
zero weather, it t ook quite a while

CORNELL.QUBILIEA ELEC TRONICS. QI V. or FEOERAL PACIFIC ELECTRIC co.. 118 E. JONES ST . FUQUAY SPRINGS. N_ C.

CDE makes a com plete line o f the world 's f i nest rotors : H am. heavy-duty automat ic . heavy-duty m anual.
stand ard·duty automatic. st and ard·duty manual. .. and the in dust ry 's on ly wire less rem ote control rotor system!
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Fig . I. Three modules clln meke ei the r II I> or 2 meter transmitter. The center chassi s is en
oscillator and mult iplier. Two mete r fl nel is on the left end the six mete r final on the right.
Fig. 8 shows an und erside view.

Fiq. 2. A com plete 10 mete r phone transmitte r, o r II d rive r for II high er powered final.
Fi g. 3. A low freq uency pho ne or C W transmitter. A single channel tra nsmitter that will hand le

up to about 30 watts on CWo It will also serve as the d river for ill larger fin al.

II iJ ll., •• • .. •

• • • • •
• • -• • - •• •

Fig. 4. Three modules will form a crysta l controlled receiv er. The aud io module is the modulator
used in th e 10 meter rig shown in Fi g. 2.

Fig. 5. A va riation of the receive r of Fi g. 4 using ill tuneable regen erative if system.
Fig. b. For those who li~e to try super-regen circuits, t he same receiver now uses a super-regen

if module.

I
I
I

•
• • • • • •

y . ' ·e ·
• • • •• •

~ ,,'

Fig. 7. In man y of th e modules the power is brought in a t th e rear of the chassis. An octal
sec ket is used for power and interchassis connections.

Fig. 8. This view shows t he underside of two mod ules. These a re two of t he units shown in Fig. I.
Induct ive coupling between units eliminates the need fo r interco nnecting rf li nks end t he lik e.

left which is another stage of multiplication
driving a 2E26 final amplifier on 2 meters.

The unit shown in Fig. 2 can be used as a
low power transmitter on ten meters, or it can
be used as a driver for a more powerful final
amplifier. This model even has room for a
temperature-controUed crystal oven. Shown
with this module is a low power modulator.
This audio module is wired to accept either
microphone input or input from a receiver de-

tector. In this way it can be plugged m as
either a low power modulator or the audio
section of a receiver.

The pieces shown in Fig. 3 make up a low
frequency phone or CW transmitter. This one
is suitable for the beginner or as a standby
unit. It can also be used as the basis for a
mobile installation.

Thus far we have 5110WO only transmitter
combinations. For those who build receivers
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Your key to future success in electronics is a First-Class
F CC License. It will permit you to operate and maintain
transmitting equipment used in av ia t ion , broadcasting,
marine, microwave, mobile communications, or Citizens­
Band. Cleveland Inst it ute home study is the ideal way
to get your F CC License. Here 's why:

Our t raining programs will quickly prepare you Cor
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC exa minat ion after completing your COUrRe.

you will get a full refund of a ll tuition payments. You
get an FCC License .. . or your money back!

You owe it to yourself, your family, you r future to get
t he complete deta ils on our " proven effective" Cleve­
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the system works even better. Fig. 4 illustrates
how the modules fit in for this use. From left
to right is a crystal COil trolled front end, next
is the if system and to the right is the audio
output. The audio unit is the Same one used
as a modulator in Fig. 3 .

In th e combination shown in Fig. 5, the
fixed tuned if system has been replaced with
a tuneable, regenerative if unit. The advan­
tages of a supcrregenc rattve if system can be
investigated with the combination shown in
Fig. 6, or a VII F front end is fed into a 10.7
me if amplifier.

A few details on the mechanics of the sys­
tem may be of help. The iJlustrations all show
four holes in each end of each chassis (near
the corners ). These holes are used to mount
the units to a rack panel if one is used or to
a small panel if the units are kept single or
in twos or threes. They also help to make the
units int erchangeable. If one "beneath the
chassis" control is to be used it is placed in
the center front of the modules. ]f two con­
trols are needed they are spaced evenly in
th e front. To assure that all chassis are drilled
symmetrically, a template was made from a
piece of sheet metal. The pattern of holes is
drilled in both ends before any layout work
is done. The hole in the center of the rear
of the chassis can be used for power or signal
connections as desired. Of course for some
units additional holes will be required for
connectors in the rear.

In addition to panel mounting, the small
chassis can be bolted together through the
small Range along the sides to form a larger
chassis base. This method of attaching the
units together forms a very rigid type of con­
siruction.

In circuits where it is likely that the units
may be changed quite often, the power con­
nections are brought ou t to a plug in the rear.
Octal sockets have been used as the power
connector. These are just about as universal
and inexpensive as any connector tried. The
base removed from an old metal tube makes
a very good mating plug and conserves room
at the end of the chassis because of its shal­
low construction. However many circuits will
not he changed often and can use a small ter­
minal board as tie points for power and input
and output connections.

If you have imagination, like to b uild things
the easy wa y, and in the process save t ime
and money, we think th at you will find the
module system a useful approach at least for
your experimental build ing. ',"hether you work
phone, C\V, or just listen, you ca ll still
~ I ODU LE-ATE . . . . \\'5\\'CF
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KbBIJ
Bo. 143
welmer, Col.

.~/// - BOLT

The RK 715-B
ABE LINCOLN
WITH A HOLE
IN THE MIDDLE

~~~~~///~803' 866 ETC.
l.lI PLATE CONNECTOR

a neglected tube Jl
Hea t d issipa ting co nnector fo r 715·B.

IT LOOKS LIKE 8 13, same size ami
shape, but has an indirectly heated cathode
and four pins at the bottom going through a
ceramic disc acting as a base. It is a tetrode,
and an old Handbook ( 1949) says that its
plate dissipation is 50 watts, fil ament voltage
is 26-28 volts and you are supposed to run it
with 1500 volts 011 plate at 125 rna and lise
300 volts on screen. Sockets arc readily avail­
able, and before surplus dealers see this artide,
the 715-B sells for about 50 cents .

The Handbook informat ion looked fishy to
me, so the followin g experimental data was
obtained :
1. Three HK 715-B tubes in grounded grid

(and screen grid ) circuit cun give you a
legal limi t on SSB or CW wit h 3000 volts
on the plate and driven h y Central Elec­
tronics lO-A exciter ( its output tank
changed to pi-network ) .

2. With sufficient convection-no cooling is

necessary. Tubes will operate w ith dull red
plates (when an Abe Lin coln heat dissipat­
ing plate connector is used ) .

3. Tubes operate normally on 25 volts ( two
12v transformers in series). Raising the volt­
age to 28 volts d id not improve matters.
Filament current at 25 volts is under 2
a mperes, which makes it easy to make fila­
ment rf chokes.

4. \Vith grounded grids and pi-network used
th roughout ( and all normal precautions like
using a common grounding poin t ) , the rig
is very stable on 80-40-20. It was not tried
on 10-15 meters.

5. The amplifier is essent ially a two stage
affair, but if you do not hang any Bx-l's or
other unnecessary gadgets on it, the first
tube will provide a considerab le feed­
through power to the antenna, making it
actunllv a three tube fin al.

... K6BI)

RfC .001 SKV RfC

IOOO MMf
3 GANG B.C.
VARIABLE:

RG- l 1
7ZAOUT

10 ANTENNA

C,

12CXn.-lMf
CERAM IC I
KlOOV

,

250 MMf

1000
MMf fti RfC,

120 0
MMf I

---
AK 715-CB~;\

BATHTUe---j-,--,
.1 600V

so MfO SOV

IOOOI.V" RfC1BC.
-4,,:VARIABLE

PI-NET
INPUT fROM EXCITER
I~Z WATTS CW

8O..n.~W Z5V 6AMPr-", f1L TRANS.

C oil-conventio na l. from he ndboc k. Pi -net conde nse r vtl lues shown for 80 meters, d iv ide by 2
for 40 meters, by 4 for 20 mete rs. RFC -I- 6v lin e fil ter choke from old ca r red lo.
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COLLINS, HAMMARLUND, MOSLEY.
SWAN, SIDEBAND ENGINEERING,

NATIONAL, GONSET

Report from the

73

CALAMARc~eG.
K6HYY

WA6HYU

2163A FULTON AVE,SACRAMENTO,CAL.

73 MAGAZINE, PETERBOROUGH, N. H.

* WeatherlJroof mod els ava il ­
ubl e at ll li R" h t ly hi gher cost.

* Ganged. multiple position
. w itch a r rangement av:lila t:le
lor remo", e<mtrol selecuon
01 antennas.

STANDARD RELAYS; DK60. DK60-G.
DK60·2C and DK60 -G2 C _

PRICED FROM • • • • $12.45

WANTED: UPX-4

6 METER BARGAIN

Outstanding fav orite for amateu rs • . . Versatile com·
blnatlons for Industrials ! Low VSWR - less than 1,15:1
from 0 to 500 m e. LO W LOSSES . • . High Contact
Pressures. LOW CROSS-TAL K through use of patented
" isola ted connector" a r ran gement . HIGH POWER RAT­
ING. All coils encapsuled In epoxy resin for quieter
operation and resistance to moisture.

.. UN CONDITIONAL
GUARANTEE for
one year. ( We
'0\'11I r epair U
faulty 'O\'lthln 1
yea r . )

.. See one o f our
700 deale rs a nd
dbtrlbutoNi In U.
S. a n d Canada for
catalog sheet, or
write:

Asse mbled , t ested , and guaranteed! 5 w"tt 50·54\
me. printed circ uit tra nsmitte r complete with bAU8
tub e and crysta l on ly $6.00 ea. ppd.
Matching modulator with 12AX] and 6AQ5 tube s
al so o nly $6.00 ea . ppd.
Hurry-only 50 ava ilable at this rod bottom price.
VA NGUARD ELECTRO NIC LABS Dept. H .2
190-48 99t h Ave. Hollis 23, N. Y.

•

Jim MorisseH W A6 EX U

Mobile

CO;\lSIDE IUKC TIlE NU~IBER of
mountain-tops and wide open spaces ava ilab le
here in the wild, wooly wes t. I decid ed to
make lise of the top of the 73-mobile for a
roving antenna farm.

First a 6-element beam was tried from such
peaks as Idylwild , Mt . Soledad in La Jolla, and
various peaks around Los Angeles. \ Vi th good
results. The Hea th Pawnee was used a t all
times.

But the real fun began when I discovered it
was actually possibl e to mount a Master Mo­
b ile Twin-S on top of the V\ V without exceed­
ing the width of the rear vis ion mirrors, or a
height of about 12 fee t. That's when we
started getting those "stoned" looks from
passers-by. The same th ing happened when
the Space Raider P. D. Ileam ( 16 elements )
was tried. and when I later put both of them
on at the same time-well, we developed some­
thing like prestige. Even th e State police
steered clear of us. I think they thought the
white VW was from the AEC, or FBI .

(Turn pag e )
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A total of 4000 miles wns spent on west
coast highways, startling the citizenry and
racking up fabulous signal reports from various
hilltops, using the gasoline-driven rotator
shown in the photo. This climaxed with a trip
to the Portland ARRL Convention, where we
caused quite a stir, and the Seattle world's
Fair, which was the only place we sort of fitted
in with the scenery without causing undue
comment.

Usually, in California, the reports on the
Twin-G were 5 to 10 db. above the P. D.
Beam. This seemed about right, since all sta­
tions worked were using vertical polarization,
the Twin-Bwerticcl, and only 8 of th.Tlrele­
merits of the P. D. being vertical.

However, around Portland, those other 8
elements came in right handy, since I couldn't
raise anyone at all on my two verticals
(Twin-6 and Maynard "Kluge") but worked
out just fin e with the P. D.-Oregon & \Vash­
ington being almost exclusively horizontal on 2.

The real corker came when I worked the
San Diego net from about 60 miles out, about
200' above sea level. The Twin-6 was getting
reports of about 1 and as high as 2 S-units
over the P. D . Suddenly one station called and
gave me a report of 35 over 9 on the P. D.,
and only 9 plus 20 on the Twin-Bl Why? In­
stead of the usual vertical, this chap had a
Spiral-Ray-nominally mounted in the vertical
plane, but with elements skewed toward the
horizontal on both ends. This did the trick,
picking up on the diversity polarization effed
from the P. D. Later another Spiral-Hay gave
us a similar report. Since the P. D. is very new
orr-'2 ' meters;"no other stations were worked
using P. D., but I expect this would have been
more startling than the P. D.-to-Spiral-Hay ef­
fect s. No "corkscrew" beams (helical) were
found, either, but results should be similar.

\Ve concluded from these tests that you
sure do have to watch out for those trees, boy.

. . • WA6EXU

•

Book Reviews
KIAPA

HOW TO BUILD ELECTRONIC
EQUIPMENT, a recent mDEH ( # 286)
publication, is aimed at the ham who gains
satisfaction from "rolling his own" gear. It
begins with a chapter on tools and follows
proper construction procedure of a typical
project from chassis preparation to completion.
The suggestions included In this book.help
avoid many of the pitfalls found in ,build ing
your own equipment. Hardbound, 290 pages,
$6.95.

HOWARD SAMS, HANDBOOK · OF
ELECTRONIC TABLES & FORMULAS
would be a valuable reference book in any
hamshack. Its 192 pages contain information
that is usually found scattered throughout
many texts. Some of the material included is
not found in the more common electronic
handbooks. Even a chart of the radio spectrum
with FCC allocations is included. Hardbound,
Catalog no. HTF-2, $3.95.

BASIC TRANSISTORS, by A. Schure, is
another in the series of "picture-text" courses
by HIDEH. Starting with a description of the
atomic structu re of semiconductor material,
it presents the theory of transistors and their
fundamental circuits in an easy to understand
sequence. Soft-cover, 146 pages, $3.95.

46

DESIGN AND OPERATION OF REG·
ULATED POWER SUPPLIES is another
well-written book by Irving M. Gottlieb. Typi­
cal open and closed-loop regulator circuits
are examined . This text covers the use of both
tubes and solid-sta te devices in regulated pow­
er supplies.- HOWAHD SAMS (HPS-1), soft­
cover, III pages, $2.95.

Did you ever look at that piece of test
equipment on your bench and wonder just
what makes it tick? Are you trying to decide
what test instruments would be the most val­
uable to you? IT'S EASY TO USE ELEC·
THONIC TEST EQUII'''IENT, a new
HIDEH ( # 308) text by Larry Klein and Ken
Gilmore will help solve this problem. This
book not only answers these questions, but it
shows some of the ways the equipment can be
used. Soft-cover, 186 pages, $4.00.

A recent HOWAHD SAMS publication,
GENEHAL CLASS AMATEUR LICENSE
HANDBOOK, is primarily a book for the
Novice who is "sweating" the theory for his
General , .Technician or Conditional ticket. Its
object is to give the newcomer to ham radio
enough knowledge to pass the requirements
for a higher grade license, without becoming
too involved in mathematics or complicated
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HENRY IN
BUTLER

MISSOURI

The below questions are arranged so you
can cut out this par t of the magazine. If
you prefer your magazine uncut then just
give your answers and t he question numbers
on a postcard or sepa ra te letter . Your ex­
pression of your interest s will help us in
the select ion of articles f or 73.

I J It is likely that I will be trying out six meter
sideband during th e next year. yes no>--

2) It is likely tha t I will be going side ba nd mobile
d uring the next year. yes no>--

3} It is likely that I will be going to Europe with
the Institute of Amateur Radio Ham Flight next
fall. yes no>--

4 ) I wo uld lae to see more emphasis on VHF in 73.
yes no

5) It is lik ely that I will be buying a tower this
•coming year. yes no>--

6) I have purchas ed some surplus equipment dur-
ing the last year. yes no>--

Ca ll (not required)

Send this questionnaire or facsimile to
73, Peterborough, N. H,

QUESTIONAIRE

47

HENRY IN
ANAHEIM

931 N. Euclid

ENRY HAS 'EM

The SWAN SW-240 is in stock for
immediate delivery - RIGHT NOW!,

HENRY IN
LOS ANGELES (64)
I 1240 W . Ol ympic Blvd.

._------------------------------------------
SPECIAL I II New sinCj le band Swan SW·120's and 5W-175's-S225.00 e e eh,

• • • Supply Limited. First come-fi rs t served.

discussions of radio theory. Soft-cover, 128
pages, $2.50.

GEfu"lSBACK LIBRARY has printed a re­
vised and enlarged edition of John T. Frye's
BASIC RADIO COURSE. The popular fi rst
edition has been brought up to date by in­
cluding material on transistors and other new
devices. It presents a clear and concise picture
of radio theory and is a good stepping-stone
for anyone wanting a firm background in elec­
tronics. Soft-cover, 224 pages, $4.10.

HOWARD SAMS has just printed the fifth
edition of their TUBE SUBSTITUTION
HANDBOOK, This edition contains substi­
tution information on American receiving
tubes, including subminiature, industrial and
picture tubes. A foreign to American and an
American to foreign substitution section is also
contained in this very handy text. Soft-cover,
127 pages, $1.50.

A BC'. OF ELECTRONICS by Farl J,
Waters, a HOWARD SAMS publication, takes
a rather different approach to explaining the
subject of electronic theory. The fundamentals
are taught by analogies. Each new concept is
related to something which is familiar to
everyone. Soft-cover, 96 pages, $1.95.
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DEAR OM: All the gang from
Swan Engineering want to take this
opportunity to extend our wholehearted
thanks to tho se of you who have bec ome
Swan owners during the past 18 months. It
i s your overwhelming and enthusiastic
a cc eptance of our first product, the
s i ng l e band SSB transceivers, which has
made the growth and expansion of Swan
Engineering possible.

And now, onc e a ga i n , Swan
moves a head in the field of SSB trans­
ceivers by announcing the new-
SW- 240 thre e-band model. This a dva nced
design embod i~ s a l l of the high quality,
r elia bility, a nd performanc e of the
f amous Swan single band de s ign , a nd in
a price class which we feel certain make s
it the best bUy on the market. Inciden­
t ally, the SW-240 is in production NOW,
a nd on display a t your dealer •

. • • 73 • •• DE •• • W6QKI ••• WA60QY • . • K6HON

•.• K7PPO .. • WB6AWJ • .• WA6ZQU .•. W60FT ••• W6KNV
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Announcing a THREE BAND SSB
TRANSCEIVER from ~""A_

SWAN SW-240 THREE BAND SSB
TRANSCEIVER FOR 20-40-75 METERS DCE-l-J

Now on display at your nearest Swan dealer!

(SW·24D SPECIFICATIONS)

Frequency Range, 37804020 Kc, 7050-7320 Kc, 14,130­
14,370 Kc.

Power Rating, 240 Watts PEP Input on SSB, 200 Watts
Input on CW, 60 Watts Carrier Input on AM. 6005 P.A.
Tube.

Emission, lower Sideband on 75 and 40 Meters, Upper
Sideband on 20 Meters. (Opposite Sideband Available
as Accessory Kit.)

Swan Bandpass Filter, High Freq. Crystal lattice, 3 Kc
bandwidth at 6 Db Down.

Output Impedance, Pi Coupler, Approx. Range, 20-200
Ohms.

Suppression, - 40 Db Unwanted Sideband, -50 Db Carrier.
frequency Stability: Fully Compensated for Wide Varia4

tion in Temperature, Supply Voltage, and Mechanical
Shock or Vibration.

Tuning System: Precision Capacitor and Friction Drive
Assembly, 2501 Ratio.

ENGI NEE R IN G CO .
Oceanside, California

fEBRUARY 1963

AGC, Adjustable, with Controlled Delay and Release Time,
Provides an Extremely Smooth, Wide Range,
automatic Rain control System.

Separate audio & R.F. gain controls
Receiver Sensitivity, Less than I UV for 10 Db SIN Ratio.

Total of IS Tubes, including 6005 P.A., ' 12BY7A Driver,
12BE6 Trans. Mixer, 12AU6 VFD, 6BA6 Rec. R.F.. 12BE6
Rec. Mixer, 6BZ6 1st I.F., 6BA6 2nd I.F., 7360 Bal.
Mod., 12AX7 Prod. Del.·lst Rec. A.F., 6V6GTA Output
A.F., 6U8A Carrier Osc., 12AU7 Mic. Gain, 6Al5 AGC
Reel., 003 Voll. Reg.

Meter, 0400 MA., Illuminated.
Mechanical, All Aiuminum Construction. 5\10 In. High, 13

In. Wide, 11 In. Deep. Weight. 11l<\ l bs.
Shipping Weigh t, 13\'2 lbs., including Mobi le Moun ting

Bracket and Hardware . Each Set is Shipped in a Spe­
cially Designed Polystyrene Container.

Power Requirements, 800 Volts D.C. at 300 MA., 275 Volts
D.C. at 110 MA. -100 Volts DC at 5 MA., 12.6 Volls AC
or DC at 3.5 Amps.

MATCHING POWER SUPPLIES!
Model SW-120C (transistorized) $11 5
Model SW-117AC, with matching cabinet and speaker $95
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The DX-40 with an SB-l0

W illiam Hall KI RPB
250 Mountain Rood
North Wilbraham, Moss.

"Gee whiz, you must be kidding, Bill. I've
never heard that combina tion used before.
Whatever you did there, you've certainly got a
clean. walloping signal here. Give me some
of the lowdown. I've got a buddy next door
with a DX-40; he'd like to get on sideband but
says he can' t afford it, hil" This represents,some
of the enthusiastic, gra tifying comments that
have been received in contacts made on 75 thru
10 meters during the past year. To those want­
ing over-the-a ir circuit details, the basic con­
versation data supplied by the Heath Com­
pany is usually recommended. Unfortunately,
this informat ion does not include means of
optimizing the computability of these units into
an integrated transmitting package. T he inter­
est expressed by many amateurs and the superb
performance that is being displayed by the
DX-40/SB-1O combination has prompted the
author to write the following article.

Analysis of the project indicates that five
basic steps are necessary to provide the opera­
lion suitable to most stations .

1) Construc tion of a good outboard power
supply for the SB-lO.

2) Placing the 6146 into class AB! amplifier
service,

3) Installation of a switching arrangement
to allow either sideband or normal C\ V/ ca rrier
control phone operation with the DX-40.

4 ) Routing excita tion from the 6CL6 buffer
in the DX-40 to the SB-lO and from the SB-IO
to the 6 146 grid in the DX-40.

5) Stab ilizing the VF-l VFO.

Power Supply

The circuit illustrated in Fig. 1 provides the
necessary power requirements for the 5B-10. It
is relatively straightforward and will not be
discussed in detail in order to save space. In
addition, a -52 volt de grid bias supply is re­
quired for the 6146 when it operates as class
AB l amplifier. This is best obtained by connect­
ting a 30 volt and a 22~ volt hearing aid bat­
tery in series and strapping these to the power
supply chassis. A 50K potentiometer is series
connected with the bias supply to allow a con­
trolled amount of grid current to be drawn dur­
ing tuncup. Since the grid docs not draw cur­
rent during actual operation, no power is con­
sumed from the batteries and they will last
approximately their rated shelf life.

Conversion of the DX-40

Two changes are made in the DX-40 cir­
cuitry. First, the RF excitation to the grid of
the 6146 is broken at the output side of the
buffer coils. This signal is routed through the
switching arrangement to the SB-IO input. Sig­
nals from the SB-JO are then fed directly to the
grid of the 6 146 amplifier. Secondly, the 6146
is placed in class AB1 operation for sideband
service only. This is simply accomplished by
the fixed -52ll volt bias battery pack and a
regulated 210 volt potential on the amplifier
screens. Again, these changes are routed
through the same switching system. Now, the
lowdown.

I ) Mount two RCA type phono jacks on the
rear chassis apron. If these are installed close
together a small shield between the jacks is
recommended to prevent undesirable coupling.

2) Install two OB2 voltage regulator tubes
horizontally on the left side of the 6146 shield
bracket located under the main chassis.

3) Install a three position, 2 wafer, 6 pole
, "
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pin I of the second OB2 to ground with a .00 1
mfd capacitor and run a wire from pin 1 of
this tube directly to pin 3 of the 6146. Connect
a wire .from pin I of the second OB2, around
the front of the shield compartment to pin 6,
deck I of the AM-CW/ SSB switch. This corn­
plbles the wiring of the screen voltage supply.

8} Disconnect the wire between the rear
deck of the bandswitch and pin 5 of the 6146.
Also remove the 47 mmfd capaci tor between
pin 5 and ground. Run a piece of RG58/U
from 'the rear deck of the bandswiteh to pin 2,
deck I of the A~I -CW/ SSB switch. Similarly
conned a piece of coax from pin 5 of the 6146
to pin 2 deck 2 of the switch. Ground the coax
shield braid at both ends of both pieces. Con­
nect a bare wire between pin 5 deck 1 and pin
5 deck 2 of the A~I-CW/ SSB switch. Connect
a 62 mmfd silver mica capacitor between this
wire -rand . ground. Now connect a piece of
RG58/ U between pin 4 deck I of the switch
to one ofthe phono jocksmounted at the rear
chas~i~ apron, grounding the bra id at both ends .
Mark this jack "out." Similarly run it piece of
RG58jU between pin 4, deck 2 of the switch,
to the other jack and mark it "in," This com­
pletes the rerouting of the rf signal for the SB-

rotary switch on the fron t panel between the
bandswi toh and pilot lamp. Do not tighten
mounting nut. It ma y be necessary to move
some of the power supply componen ts in tha t
area to make room for the switch and to pre­
vent accidental contact afte r installation is com­
plete.

4 } Mount a 25K 10 watt wirewound resis tor
on a terminal strip fastened to the top of the
chassis. This can be located in allY convenient
spot where heat dissipat ion will be good.

5 } Remove tile lID volt an tenna relay wire
from pin 5 on the accessory socket and solder
to pin 7 of same . Connect a wire from pin 6
on the.A~(,CW/ SSB .switch (deck 2) to pin 5
on the accessory socket. Similarly connect a
wire from pin 9 (deck 2 ) of the switch to pin
7 of the accessory. socket. This wiring change
will allow the DX-40 to con trol the antenna
relay for CW and A~l and allow the DX-40
and SB-I0 to control the same relay d uring
SSB operation.

6) Remove the 2i K I walt gril leak re­
sistor between the rear deck of the bnndswttch
and the 20 ohm precision meter resistor. Hc­
move the wire between pin 5 of the 6146 and
the rear deck of the bandswitch. Install a 1.1
rnh rf choke between pin 5 of the 6146 and the
ungrounded side of the 20 ohm precision res istor.
Loosen the front panel of the DX-40 and re­
place the ground wire at pin 6 of the grid/
plate meter switch with a .001 mfd ceramic
bypass capacitor. Now run a wire between pin
6 of this switch to pin 10, deck 2 of the A~l­

CW/ SSB switch. Secure the front panel to the
main chassis. Disconnect the grounded end of
the "0 ohm precision resistor and connect it to
pin 10 on the AM-CW/SSB switch (deck 2 ).
Connect the 27K I watt grid leak resistor to
pin I of the switch (deck 2 ) and the other end
to the nearest ground point. Now run a wire
to pin 12 deck 2 of the switch to pin 3 on the
accessory socket. It is a good idea to bypass
both ends of th is wire to ground with .00 I mfd
ceramic capacitor. This completes the wiring of
the grid bias circuits in the DXAO.

7) Connect a wire from pin 7 of the existing
function switch to the 25 K 10 watt resistor
previously mounted on the chassis. From the
remaining end of this resistor, run a wire to pin
8, deck I of the A~l-CW/ SSB swi tch. Remove
the wire between pin 3 of the-function switch
and pin 3 of the 6146. Install a wire between
pin 3 of the function switch and pin 9, deck I
of the A~I -CW/ SSB switch. Bypass pin 3 of
the funct ion switch to ground with it .00 1 mfd
ceramic capaci tor. Ground pin 7 of one of the
OB2 voltage regulator tubes. Connect pin I of
this tube to pin 7 of the second OB2. Bypass

EASY TO LEARN CODE
Learn to Increase ecced wlth an

Inst rlld ollfapll- lhe Code teache r tbat take~

the I-'I~"e ot an opera tor- Inst ruc tor and enablee
anyone to master code without further allll..t ­
ant'e. Aallable lapel from bea:lnnc,", all-'hallet
to t)'plnl meSiai U on all unueeu. !:lpeed
ranle 5 10 40 WI':'\I. AhraYi rNdr-no 01111.
T!:oun nds bare " acquired the code" witb the
Ins t rucl ol rapb 5 )-.lem. write toda J' for con'
venreru nntal or purrhase plan•.

INSTR U CTO GRAPH COM P A N Y
4713 SH ERI D A N ROAD . CH ICAGO 40. ILL.
4700 Crens baw Blvd ., Los An u ' es 43. Calif .

WANTED
T ra ns istors . Tubes all ty p es , Test
Equip .. Ground Equip. , PRC,
GRC. TS, URM . UP M . Aircraft
Communications & Navigation
Eq u ip . Wr ite or p hone

V & H RADIO
2053 Venice, L.A. 6 , Calif.
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10 exciter. The lise of a jumper cable to return
the DX-40 to its normal A1o.I/C\V service is not
req uired.

9) The followin g comes purely as a bonus.
The author had made provisions several yea rs
ago to neutra lize the 6146 fin al. Since thi s sys­
tem robs drive and may have other dele terious
effects in AB1 operation , neutralization is
switched in only during A~I-C\V operation .
The neutralization "capacitor" is installed as
follows. A feed-through insulator is mounted
behind and to the right of the 6146, approxi­
mately one-inch distant. A stiff, 1'2 to 2 Inch
wire is attached to the insulator above the
chassis next to the tube. The wire is bent 90
degrees approximately '2 ineh from its insulator
end so that it s main length is vertical to the
chassis and so that it may be rotated about the
insulator nut to vary its di stance from the tube.
On the underside of the chassis, connect a
length of HG62/ U (low cnpaci tnnce coax} be­
tween the 20 mmfd d rive control capacitor (ho t
side) to pin I , deck 1 of the A~l-CW/ SSB
switch . Similarl y connect a piece of HC62jU
between pin l O af this switch and the under­
the-chassis terminal of the neutralization probe
feed-through insulator. It is only necessary to
ground the switch ends of the coax braid. This
essentially completes the conversion wiring of
the DX-40 transmitter.

Adj ustments

The length and type of coax ( HG58/U)
combined with the 62 mmfd capaci tor at pill 3
011 the AM-C\Vj SSB is found to give the best
all around results after a grea t deal of expcri­
mentation . The addi tion of the cabling materi ­
ally changes the resonance point of the b uffer
tank circuits, however. These must of necessity
be retuned . After checking to make sure all the
wiring is correct, plug in the DX-40 , place the
new switch in the A~l-C\V position, the Iunc­
lion swi tch to tune and the bandswitch at ten
meters. Pick a mid-range frequency on the
band awl adjust the drive control a t half mesh.
There may be very little grid cur rent indicated
on the meter. \vuh th e power off begin to re­
move one to two turns from the ten meter
buffer coil at a time. A marked increase in grid
current will be observed when the power is
turned on . Continue to remove turns until grid
current is maximized. Hepcat this procedure for
the 15, 20, 40 and 80 meter buffer coils. More
turns may be removed at a time at the lower
frequency bands. \Vhen this is completed, re­
turn the bnndswitch to the 10 meter position
and check the grid drive through the entire
range of the band. If it is found to be less than
the req uired 2 rna , replace the 27K 1 watt
screen d ropping on the two 6CL6 tubes with

on-'
0"-0

.­
.~' -0

-:k. ~ O.... t
~-

I OII'V[ -
CQft n Ol

~ ~ ;E-~

~ 6 146 NEV'

" ---jt PROBE

~ ~
, U~OU , --- 't'" ~ ----

~ J:., h- ~
,

• •
"

.,
l UIH -!, 6 0 8

l! "\ •
;0" .~ ." , •

'000 r Too, , ,• 9_

~,L ~ OBl!
,to""' '~....,.

f
..I •

ecA l' ",ITA

'r-
OO'T

'M t".
•
~ •

TOO' •
•

-
~ , ,.., •'IH 20 •O· ,

,0 O· , \ 1.1
" 0

Ill-40 ,

'" I :\f~--o7"UItCTlOtl 0
"••

,t ; t '0'"0
,

"i-:.J!. T"I • • .. · C. ,
. 0 0 0 , ,

'.'7

• ;:;; "
'0 0 VOl7 • ~/ R5 j ~NOH • •Ol( oQ(CIC "'0'' llOE "!-:l"' 8)

TO P'NSZ"'./01, . t • S' .l.tl 58-'0- •
AGC SOCME T

,, ''-Ttl 7 ~~ , II ~O
P' G Z

".

52 73 MAGAZINE



PN P AUDIO
PWR TRANSISTORS

A genenl repllcemen l unit for
medium I nd low waU.ge . pp li ­
ntlonl .
nep l ;l "emen ~ fo r 2N155, 2N 116.
2N2S5. 2N242. etc.
OTR. I. .. 69(" ea. : 10 @ 59lt
ea.; 100 @ 49t! ea.
Aa aboee n cept tor b la her
power IPpllca tiona. lS imlllr 10
2X I57A. 2X 1768 . 2N257.
2:" SflI A. 2X39 9. etc.
OT R . 2 ... 79t' ea .: 10 @ 69t
ea. : 100 @ 59t! ea.

SAVINGS ON NEW
SEMICONDUCTORS! !

MADT Switches
I'h lh'll t ype !oIAIlT t ra n ­
r luorl . .. micro a Uoy
dlll'u...d- base tnns l~ lon

Uldul In eemeutor ere­
rulU. Alpha eu t-otr I U"i". from 30 me 10 180 me
DT. MADT. ,9t": 10 0
89t ea.: 100 @ 79t eL

GENERAL PURPOSE
TRANSISTORS

"

Only

$7.99

NEW BASIC KIT
TRANSISTORIZED

ELECTRONIC IGNITION

l'kg of 10 I'::-.-r Junction lra ru h to l'll aim- DOUBLE
liar to OJ-: 2X I01. II I -Quality I I low p rice ANODE
su llahle for eJ:~rlm ..nle n an" hobbyhl•.

P•••••• T R- ' C N- ' DT-P NP .K •. ..•...• .• .•.•. 10 for $2.49 ZENERS
N P N TRA NS IST ORS

2 n 2.:-;' 1555 ulnshl.o'l' or eQuat I'ackag e of :; .s t':\, lrermlnlum tnndUo" Temperature
2: No 1:\"3038 zener or f'qual a(m ll . r 10 2:"." 445 and 2N 4H Comp.nsated
I ..a hea t l ink for a bore DT NPN K D Z · 26 1>. 3 .,
TR .I GN.I • ..•.. .• .•.• . .....• ... $7.99 - . . 5 for $2.49 ± :!O% Net 50c'

As described in " 62" CAR ZENER VO LTAG E REGU LATO RS " DAP" HI PO W ER
REPAIR HANDBOOK 1 Wilt 2 11 ,," lf1~ TRANSISTORS

Plfka a e TR . IGN -2 O K -I 000 · • .3 U .3 ¥ ) • • • • • • • • • • • • • • • :'\et $1.35 $1.70 H igh power a ud tc transistor In
I ea 2:'\1 74 T rans istor 11 1\ · 1000 · 6.2 (6.2 v ) •.........••. .. . ;I>el 1.35 1.70 I Ttl · 3 cne for u. e In ('lOW er
:I " zene r 30v- ~ we u 01\ -1000 -&.6 (R.5 v , • .• ............. Xet 1.35 1.70 I ..'ltr-b lnlll: d«ulu . lnHttefi aDd
I e. recuner 35 a mp·200 pi, 111\ · 1000 - 15 115 ' I x er L 3!,; 1.10 Ignition I}-It l.'ftll. W ill bandle 25
1 ea heat l ink for aboore OK - IOOO-22 122 1"1 ••...• .•........ . Xel 1.35 1.7 0 Imps eelleetor eu rrem.
T R_ I G t~ _ 2 $7.99 20 0/0 DIS C O U NT lots o f 100 per type OTR -3.. $1.49 ; 10 @ $1.29 •• •

NOTE: All semico nd uctors list ed a bove are new-clean! Fully guara nteed . Subject to yo ur approva l.
AMERICAN MADE and individua lly tested to meet obove ratings.

SEND fO'I fREE CATA lOG

Ord e r Di,.d
Shipped Prepaid

17 or 10K resistors. This should result in suffi ­
cient d rive. 10K resistors are being used at the
KIRPB installa tion without any apparent de­
leterious effects. \ Vith the grid d rive set for
maximum and the DX-40 in the tunc, A.\ I-C\V.
and ten meter position , slowly sweep the fin al
tuning capacitor th rou gh its range. \\' ith the
6 146 not neutra lized p roperly, a d ip in gr id
current wiII be observed . Turn the trnn sm ittcr
off or better. unplug it and loosen the neutraliz­
ing probe. Using an insulating object, vary the
d istance between the probe and the tube, re­
peating the "d ip test" until the d ip is minimized
or completely eliminated. In carry ing ou t this
ad justment, "Danger-High Voltage" should he
assumed. \ Vith the DX-40 unplugged, tighten
the probe in its desired posit ion . This completes
the adjustmen t of the DX-40.

The 58-10 Hookup

T he 5B-10 is connected to the DX-40 in the
following manner : 1 ) The antenna relay con­
trol wiring: was removed from terminals 5 and
fi on the rear panel of the 5B-1 0 and connec-ted
to pins 2 nud 4 of its accessory socket. A three
wire cable is 1' 11 11 hctweeu fl u ' SB- IO and DX­
-lO uccessorv sockets. \\' ires a rc connected from
pins 3 , 5 and 7 of the DX---!O to pins l . 2 and
4 at the 5 B-10 socket respective-ly. Pin 1 a t the

5B-I0 has no internal connec tion and serves
merely as a fastening point. Conned a five
wire cable between pins 1, 5, 6, 7 and 8 of the
513-10 accessory socket and pins 1. 5 , 6, 7 and
8 of the power supply socket (see Fig. 1 ) _

2 ) A 14 inch length of RG58/ U is connected
between the "out" phona jack at the rear of the
DX-40 nnd the input coaxial recep tacle of the
SB-1O.

3 ) A 3 1 inch length of HG58/ U is con­
nccted between the "in" phcno jack and the
output receptacle on the 5B-]0. These coax
cable lengths are fa irly cri tical for optimum
opcrntiou .

4 ) T he 47 nunfd silver mica ca pacitor re­
moved from the DX-40 is now connected be­
tween the rf input recep tacle inside the 5 13-]0
and the coax lead ing toward the front panel of
the adapter.

In man y cases , the 5 B-] 0 is found to be un­
stable on 15 and ]0 meters. This is cas ilv cured
by replacing the 2.2 K 1 watt resistor betwee n
L , and pin 6 nf the 6CL6 driver in th e SB-1O
with a I .:5 K ] watt resistor.

5tobili%ing the VFO

For those using the VF- l VFO with the
])X-~O (as a t KlHBP ) the following steps
are recommended to simplify operation and
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increase stability. First, rewire the power cable
to the station receiver instead of the DX-40.
(Be sure to check if the receiver power
supply is capable of handling this add itional
load ) . This results in the greatest stabil ity
improvement, as well as allowing the VFO
to warm up in conjunction with the receiver
prior to operation. The VFO is keyed by the
transmitting relay external contacts to allow the
oscillator to run continuously during C\V opera­
tion, thus eliminating chirps. In order to do
this, the white wire in the VF- l cable is cut
short and taped out of the way. Then a jumper
wire is soldered between pins 1 & 2 on the
VFO keying jack. It is now possible to spot
the frequency by turning the operation switch
to "on" (man ipulation of the DX-40 function
switch is now not necessary for spotting pur­
poses ). To complete the wiring changes, a
piece of coax is run from the transmitting relay
to the keying jack on the \'1"-1. Connect the
VF-1 output to the DX-40 and place the
transmitter in the "tune"-"lO meter"-"A\ I­
CW" positions. The VF-1 will be in the 40­
20-15- 10 and "on" positions. Insert a key in
the DX-40 and obtain maximum grid d rive.
Tune in the signal with the BFO on. Key the
transmitter. If there is any frequency shift,
detune the VF-l output coil until there is no
difference between the key up and key down
notes. Repeat this procedure on 40 meters
using the 160-80-40 posit ion on the VF-l.
After a M hour warm up period, place the
VF-1 in the 40-20-15-10 position and tum the
switch between standby and on. 1£ there is
a short but rapid drift observed , replacement
of the 6AU6 is recommended.

Testing

With the DX-40, SB-lO and VFO properly
cabled together. the following procedure for
testing is suggested .

a) Connect a 60 watt dummy antenna to
the DX-40.

h ) Turn the A11-CW/ SSB switch to the
A~I.C\V position and tes t these functions as
outlined in the instruction booklet.

c) Switch the DX-40 to standby, the A~ I­

CW/ SSB switch to SSB and plug in the keying
cable from the SB-10. Tum the SB-lO power
all , and match the bandswitch positions on both
units.

d ) Disconnect the output cable from the
5B- IO to the DX-40 and switch the SB-lO to
"manual" and the DX-40 to "C\ V" on the
fun ction swi tch. Plate current should read
approx imately 25 lila .

c) Place the DX-40 and 5B-1O on "s tandby"

54

and reconnect the output cable of the latter
to the transmitter. Now tum the DX-40 to
" tunc" with the meter switched to the "grid"
position. \Vith the series variable resistor il l

the bias battery string set for maximum re­
sistance tum the SB-IO to "manual." Tunc the
DX-40 drive control and SB-lO tuning controls
for maximum SB-I0 output . There should be
next to no grid current indicated at the DX-40.
Carefully decrease the bias series resistance
un til about ~ ru n grid current ( never more!)
is drawn by the 6146. Switch the DX-40 to
the "C\V" position on the function switch , and
the meter switch to read plate current. Quickly
resonate the final to 125 rna. Tum the adapter
output control counterclockwise until plate
current just starts to drop off. Grid current
should now be zero with full loading on the
amplifier. Null the carrier. Speed is of essence
in the tuneup of the final since the tube is
operating past its maximum plate dissipation
rating. \ Vith modulation the plate curren t
"kicks" must never exceed 100 mao

Sidehand is loads of fun . T here's littl e rea­
son why it can't be enjoyed by every {one
man who is contempla ting permanent QRT
due to heavy AM QRM. Even the dyed in
the wool C\V man is becoming fascinated b y
this effective mode. The proof of the pudding
is in operating the DX-40/SB-1O on 75 meters
on Sunday nights and getting the following
comment: «Gee whiz, O:M, you must be
kid I' "' I (mg . . .

. .. KIRPB

How to Build
a Junk box

W. G. Eslick
2607 Eest 13th Stree t
W ichit" 14. Kenses

Newcomers to the amateur fold wi th limit ed
resources overlook a lot of good bets in getting
'goodies'. A few examples. Older auto radios
of 8 to 10 years age have very little r esale
value. Radio shops, used car lots and junk lots
will usually give these away or ask very little.

T he speakers with a six volt field coil (not
a P M) yield lots of wire (around #22 to #26).
Even the hash chokes (# 14 to # 18) make good
coil wire.

Audio output transformers designed for
6V6's or 7C5's will work with 6AQ5's. A push
pull output transformer will make a good mod­
ulation transformer, using the ct for B + , one
plate lead to a GAQ5 (GVG) modulator and the
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other plate lead to the rf load. The speaker
leads would not be used. The primary of audio
output transformers with a dc resistance of
200 to 500 ohms ca n be used a s fit ter chokes
in sma ll power supplies running around 50 rna,
or Jess.

Don't overtook the fac t that by st r ipping t he
power supply from a good auto radio, adding
a sma ll a c supply and using a mobile converter,
a good home S\V r eceiver ca n be had.

Old TV sets a re a mint of supplies. P ower
t r a nsfo r mers wi th a husky curren t output , fit­
ter chokes, audio sections, a good supply of
resistors, tube sockets , slug tuned coil f orms,
wire from width and linias ity coils , rf chokes,
to mention a few, plus oodles of tubes. There
has been severa l articles on making good front
ends from a turret tuner f or your homebrew
communica t ions r eceiver. A uhf conver ter
usually can be made to tune the 420 me ham
band.

If there are any electronic plants in your
area, don't overlook the local j unk yards. They
buy the junk from the plants and there oodles
of electronic parts may he had for as low a s
five cents a pound.

Get acquainted with the maintenance men
of hospitals, office buildings and big concerns.
Old intercoms and many other goodies may be
la ying around, many times yours for the a sk­
ing. Motor rewinding shops are a source of
cheap w ire of a ll s izes to wind your coil s.

Make the round s of radio-TV shops. Some
will give you old sets to 'clean house' a nd
others w ill sell you bargains.

Don't overlook a ny business in your town
that takes 'trade ins.' Some radios and TV's
are not worth t he repair in order to resell
t hem and t hey must get rid of them. I have
seen many an old TV set that could be bought
for one to t hree dollars.

Used car dealers (auto junk yards also) are
good bets for used ca r r adios.

There are many sources not mentioned that
may exist in some parts of the country and
not other part s. It doesn't take long for word
to get around among hams that so and so's
salvage has got some good st uff in. Just look
and listen. Don't go overboa rd and pay too
much for used units. Mentally think what ca n
be salvaged and what t he sa me items would
cost you new and come up with an idea of
what it's worth to you.

Don't ever forget t ha t 'dealers' are out for
a buck. If they see you want something badly
they may ask five dollar's for it. Someone else
not so anxious gets it for fi fty cents to a dolla r.
I have seen this work many a time. Don't over­
look the idea of club a uction and 'buy, sell or
swa p' in club papers.

This has been written for t he novice or be­
ginner who is st a rting to build u p a 'stock! A
ham ca n usually fill a garage or basement
with 'junk' for the same price that a novice
ca n fill a cigar box w ith part s. Get going a nd
good luck.
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ELIMINATE HETERODYNES
a nd other Unwanted Signals with

WATERS
Q-MULTIPLlERj NOTCH FILTER

The WATERS Q.MULTIPLIER/NOTCH FILTER
will permit you to tune out a nnoying heterc ­
dynes. It gives e null of at least 40 db tunable
acron the e ntire IF pa ssband.

The WATERS Q -MULTlPLlER/NOTCH FILTER
combines an isolating amplifier and a tunable
lC Bridged-T network with a Q Multiplier .
Designed specifically to fit the Collins 755-1 or
Collins KWM-2, the unit comes assembled ready
for installation. Escutcheon plates and knobs .1(6

matched to eq uipment so there is no d iscern­
able change in appearance of e q uipme nt,

Response of IF Passband
for Various Positions of
Q·Multipl e / Notc h Filhr

3 M o~ el s AYailable:
337·S1 f or Collins 755·1 $33.95
337· M2 for Colli ns KWM·2 $33.95

340 PT for Colli ns KWM·2 with external VFO __ $44.95
(operating from 516 f ·2 ac power supply)

OTHER WATERS PRODUCTS:
Universal Hyb rid Coupl t r

(See Stpl. '62 Adl . in 7) $49.S0

Coaxial Tra nsftr Switc h
( Su AUI . '62 Ad, . in 7) $11.45

Coaxial seteeter Switc h
(see Aug. '62 Ad¥. in 73) $12.95

Anttnna Syshm Tra nsh r Switc h
t s ee Aug . '62 Ad, . in 7) $11.45

Ava ilable a t leadinq distributors

Some territori es a va i la b le for r epresentation

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
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Mobile Alternators

and

Alternator Conversions
Floyd O' Kelly W 5VOH
41 8 East Hickory
Mid la nd , Tex a s

Crcse -sectienal drawing of Lee ce.Neville bOOa
Series. -40-ampere alternator, used in most pas­
senger cars.

W ITII T ilE I ~THODUCTION of
more and more high powered A"l and single
sideband mobile transmitters and tran sceivers,
the stra in on the factory-installed electrical
system of the average automobile has almost
reached the saturation point. Even the h ighly
efficient transistor power supplies require more
power input than is realized in the output.
\ \'e are reminded of the old adage, "You can't
get something for noth ing ,"

Mobile alternators have prov ided a COIl­

venlent way to increase power and eli minate
the problems of battery failures and poor oper­
ations resulting from low battery voltage. So
let's examine the alternator from two angles­
first the alternator itself, its function and oper­
ation ; second, its conversion from six volt to
twelve vol t operation.

Mobile alternators produce low voltage,
high current, three phase ac power. Th is pow­
er is rectified, regulated and used to charge
the battery and supply power to operate the
electrical components installed in the automo­
bile. From the standpoint of efficiency, this

system beats a generator, hands-clown. At en­
gine idle ( about 500 rpm ). output of a small
(40 amp rated) automotive alternator is about
10 amperes. A comparab le gene ra tor has not
even cut-in at this speed. T he vehicle must he
traveling 15 to 20 mph in order to charge the
battery. The output of an alternator rises much
more rapidly with the engine speed than docs
the generator.

In terms of perfor mance, an alternator can
produce more e lectr ical power over a wider
engine speed range than a generator. In most
cases, more electricity to power all of the
normal vehicle's lights, accessories, and mobile
equipment is delivered at engine id le.

Now that we have examined a few of the
alternator's advantages, let's take a peek at
th e innards of this mysterious p ackage and
see what makes it percolate. .Most of us are
fam il iar with the conventional generator's func­
tion, so le t's use a comparative analysis be­
tween the generator and the alternator. The
main functional parts of a generator are the
armature, field coils and pole pieces, commu­
tato r and heavy current-carrying brushes. The
field coils and pole pieces produce lines of
force, known as the "field," The armature.
which is the rotating member, cuts lines of
force, thereby inducing an nc voltage in the
armature windings. The commutator und
brushes mechanica lly rectify this nc voltage
into de req uired by the vehicle's electrical
svs tem .

•
T he main functional p arts of all alternator

are the stator ( this compares fu nct ionally with
the generator's armature ); the rotor ( function­
ing as the fie ld coi ls and pole pieces}, and the
rectifier ( which performs the same duty as
the commutator and brushes}. The stator,
Irnni wh ich the elect rical current is picked lip
is stationary: the field revolves w ithin it. Or,
stated another wuv: the stator is th e stutiouurv
member of the .;Itemator. just as it is ill ;.
conventional uc motor-cluu . its Ium-tion is dif­
Ierent. I II an alternator. t ile rotor pmd lll,t,s
the lines of force, As these lines of force cut
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Add ress .

- - - - - --- - - - - - --- - - - - '

City . . . . . . . . . . . . . . . . . . . . . . . . . .. State .

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

information on the TR I.X-500 sse Transmitter

Name

Send
to:

Complete t r a nsmitte r. including
heavy duty power supply.

Upper and lower sidebands on "II ranges
Power output contrel 75·500 watts
Automatic level control (A. L. C.)
Meter for monitoring plate current and tra nsmitter

output
Provisions for FSK
Rugged heavy duty cast aluminum chassis
Modern styling and extre compact for table top use
Heavy duty full time blower
Smooth t uning 100-1 VFO tuning
500 watts PEP
Carrier suppression more than 50 db
Unwanted sideband suppression more than 45 db
Spu rious frequencies down more than 45 db
All Crystals included
VFO Stability : 50 cps. after one- half hour warmup
Pi netwo rk output. 45· 100 Ohms
Voice control
Anti-trip circuitry

Frequency Ranges: 3.5·4.0 me, 7.0-7.5 me,

14.0.1 4.5 me, 21.0·21.5 me, 28.0·28.5 me,

28.5 -29.0 me, 29.0·29.5 me.

features

500 Watts PEPI

TRI·STATE Electronics, Inc.
2734 Lee Hwy., Falls Church. Va.

the stator wmdings, a three-phase ac voltage
is generated. This voltage is cond ucted to the
rectifier unit, which electrica lly chungex the
uc to usahie de. An alternator can be thought
01 as all "iuxidcou t" genera tor that prod uces
three-phase alt cruuth.g C I IlT C l l t .

If yOIl a in't "seen the light" ye t, let me
throw a few more alternator advantages at ye :
since the stator conducts the high output cur­
rent, it is not necessary to use large brushes :
more windings can be inserted in the stator
slots to give a greater electrical output than
from a de generator of comparable frame size ;
also because the sta tor is stationary, the wind­
ings are not subjected to centrifugal fo rce as
in a generator; the rectifier unit changes the
no to de electrically, so d oes not encounter
mechanical wear as do the generator's com­
mutator and heavy brushes; maintenance is
much lower on alternators than on generators
(for one thing, the alternator has no commuta­
tor or cumbersome brush system-slip rings
and bearings are the only wearing parts. The
slip ring brushes seldom need attention since
they only carry the 2.5 amps required for
field excitation ). The heavy current load com­
mon to brushes and commutators of ordinary
generators is taken d irect ly from the stationary
member of the alternator.

The Leece-Neville Company of Cleveland
pioneered automotive type alternators for the
armed forces during World War II. They
released them to police, fire and governmental
veh icles as soon as wartime production ceased .
Most FBI, state and local law enforcement
agencies, and fire departments now use alter­
nators to the total exclusion of generators.
You may recall first reading about alternators
hack in August 1945, when a B-25 crashed
into the 83rd floor of the Empire State Build­
tug. A New York City police cru iser, with its
engine idling, was used as an emergency com­
munications relay station until more elaborate
facilities could be set up. \Vith a Leece-Neville
alternator supp lying all the electrical power
for its radio, lights and other accessories, the
cru iser stayed on the scene in continuous
operation for 36 hours after the tragedy.

Alternators are now priced competitively
with comparab le generators. When first intro­
duced, they cost $20 to $100 more than gen­
erators of comparable ratings. But, even at
that price, they reduced associated costs such
as battery replacement and ign it ion system
maintenance so much they have proven to he
actually less expensive than ordinary gene ra­
tors in the long run and so have even more to
offer the average car owner-especially the
ha m operator with a mobil e rig. For iustunc-e,
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Typical install atio n of Leece- Neville 40-a mpere,
bOOO Series alternator with built-in silicon rec­
tifier diodes.

reports retained by Leece-Neville show that
battery life has increased anywhe re from 30%
to 100% as a d irect resul t of installing ultcrnn­
tors to replace generators. Even without pre­
ventive maintenance or extensive repairs, the
average alternator system can be expected to
give three times the service life of conven­
tional de generators.

If you are contemplating the purchase of
a new fam ily 'bus,' you should consider either
placing an alternator system under the hood
yourself or checking with your dealer and have
the system factory installed in place of the
conventional generator.

Unfortunately there are a few of us that
can't quite swing the price of a new unit and
must resort to the timely art of conversion.

\ \" ith the influx of twelve volt systems on
almost all of the new cars there arc many six
volt alternator systems being placed on the
shelf. The p rice of these units usu ally depends
on the power rut iug ami of course 0 11 its cun­
d itiuu. Ouc of the must popular six volt al ter­
nators and the one that w ill p robably be found
by most of us scroungers is the Leece-Neville
5058-G Series. rated at 95 amps. So for the
sake of an example. we will refer to this series
in 0 111' conversion discussion. All parts men­
tioned may be purchased from your nearest
Leece-Neville sales center, or ordered through
the Leece-Neville dealer in your community.

Let's assume that we are going to convert
the 5058-G series alternator to a 12-volt, 50
to GO amp unit and require a high (20 to 30
amp) output at engine id le. T he firs t step is to
remove the rotor assembly from the alternator.
Second, install a new rotor coil No. 28459 and
a two turn stator No. 32G4 I. If a high output
at eng ine idle speed is not required, you cnu
con vert the alternator simply by changing only
the rotor coi l. Another alternate is to complete­
ly replace the rotor assembly (Leece-Neville
No . 29802). This will increase the overall con­
version expense and will p robably not be con­
sidered unless the original rotor assembly is
damaged. You do not have to touch the stator
in this method of convers ion.

Unfortuna tely the alternator is only a por­
t ion of a system that also contains a regulator
and a rect ifier. At present there is no method
of convert ing them. However, the req uired
regulator and rectifier may be ob tained from
any Leece-Neville d ist ributor.

Another option on the conversion process is
to install silicon diode recti fiers in the alterna-
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Complete wiri ng diagram of the neq etive ground system. The positive ground system is
identica l exce pt t hat the diod e connec t ions going to te rminal G and those going to
ground are reve rsed.
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W e modestly a d mit that our t owers are the best

you ca n buy. You'll find o ur comp let e list af prices

on page 40 of the October 73. Or you can drop

a line for our speci fication sheets.

RANG E STYL E

~ 21 MC (CB) n .o
}()-)S MC H-l

•..• )'.i - ~2 MC 13-2
~ I

~ 2-SO MC 13-11•-c _.,
10 Mete rs no)

15 Mete rs 1).4

20 Meters 13-5

40 Mete rs 1).,
•

80 Mete rs ,)"

40 Mete rs 13·8

80 Meters 13-9

CA P·C h. 5

" 4 . '.iSM C 13-10

TOWERS
Sullivan, IllinoisKJV

CAN YOU REALLY
GO ONE MORE

MONTH WITHOUT A
KTV TOWER?

Shakespeare construction -and
your SSB mobile tra nsce ive r
- It's what's inside this sing le band, base
loa ded W ON DE ROD thot gives it notab le
po wer .handl ing capabaities : an ct r-cc re
(1) - op timum coil efficiency requires this
- reinfo rced by a ho llow cylinder (2).
Co il (3) wound in lo wer sec tio n of a n­
tenna to reduce lo u . is embedded in a
lam inate of tiny g loss f ibers (4), rod .
leng th for f leJOlibil ity . Fibergloss spiro I
wrop (5) odds impact strength .

~
·Very Impressive Pack age ,

I COLUM BIA PRODUCTS COMPANY

Shokespeare Co. Subsidiary, Columbia, S. C.

Typica l installation of Lee ee-Nevtlle 60-ampere
heavy.duty alternator e q uip ped with silicon rec­
tiEi er diod es.

It would be impossible to be specific on the
physical installation because of the many dif­
ferent makes and models of cars . H owever,
there are available complete mounting kits for
your au tomobile from the Leece-Nevil le Com­
pany that furn ishes jus t about everyth ing ex­
cep t the fan bel t. Just u se your hat rack
coupled to some common sense.

After the installation a few simple checks
can be made to determine if the alterna tor is
fu nctioning p roperly; wi th the engine a t idle
speed, remove the " I''' ( field) lead from the
H gula tor, and touch it against the "C"
(ground) terminal. Th is will allow the alte r­
nator to opera te "F ull Field ."

tor. This may he accompl ished h y using th e
Leece-Neville rectifier kit number 572,~-t , The
kit co nsists of a new alternator end housing
with built-in si licon diode· cells, heat sinks,
housing cover, and connection cab les. You
merely take olf the old end housing and re­
place it with the new silicon rectifier end
housing unit, using the original through bol ts
and uc sta tor te rminal nuts and washers.

If I have sold you on the alte rnator an d
you a re ready to have one ins talled or install
one yourself (either from preference or be­
cause you happen to be as broke as I am )
you may be interested in a few notes on in­
sta llation and t rouhle shooting.

\ Vhcn ins ta lling an alternator system dis­
connect the battery first and d o not reconnect
until you are ready to check the installed sys­
tem. Be sure to check the ground polarity and
see th at your recti fier and regulator system are
cOlTcspond illg polarized. If yon hook up the
buttery or rectifie r backwards, you'll be caus­
ing a short circui t across th e battery, to say
nothing of nli lling those gold plated diodes.
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If the alternator shows a h igh rate of charge
when running full fi eld , the altern ntor is [nne­
tinning properl y. If the alternator shows a
very IO\\" or 110 rate of charge when running
full fi eld, the alternator will han" to he rr' ­

moved and checked 0 11 the bench ltcmovc
the rotor from the housing and check with all
ohmeler to determine if it is open or shorted
by placing thc meter's leads on the slip rlugs
to measure the resist ance of the coil. T he
meter should read between 4.3 to 4.6 ohms on
a 12 volt. or 2.3 to 2.5 ohms on a 6 volt
system. If very litt le resistance is read, it
indicates a possible shorted ceil. Check for
loose or hrokeu w ires at the slip rings. If
infinity is read Oil the meter, the coil is open.
If the rotor checks good , it should he cleaned
by washin g with a brush dipped in a cleaning
solvent or paint th inner. Hiuso with another
brush dipped ill unleaded gasoline or kerosene
and wipe d ry with a cloth.

\ \'hile the unit is 011 the bench, check the
stator sections for con tinu ity between each
sect ion and ground ( these leads should be dis­
connected fro m the rect ifiers ) . Next check for
continuity between ea ch stator phase, then

check for ground between the stator leads and
the stator. Continuity should he found in each
combination.

Many amateurs will d iscover the advantages
that the alternator system has to offer and
will probably bend your ear about them every
time a di scussion starts on mobile operations.
T wo importan t featu res that have not been
d iscussed are: 1. The noticeable absence of
generator noise that is usually so aggravating
0 11 the higher frequencies; 2. The alternator
produces a three phase ac voltage that can be
uti lized d irectly into a transformer system to
supply just about any voltage that you mlght
need. Three phase power supplies offer be tter
transformer utilizat ion , less ripple output and
better power factor in the load placed upon
the ac line. Only a small amoun t of filtering is
required on such a power supply and the hat ­
tcry is not overloaded .

So the next time the SIlOW is Ilea l' the seusl­
tive area of a tall girafl'e and your car won't
start, or your transm itter starts "F~ l - i ng" be­
cause of a low charged battery you will he
only one step away from becoming a proud
owner of an alternator. . .. \V5VOH

W III LE I F I:'\D the doings on the
Citizen's Band as annoying as any other ama­
teur, this in no way interferes with my using
the bam} for its intended purposes. I d on't
believe in lett ing a littl e emot ion stop me from
being practica l.

The 11 meter band comes in handy for ham
use every now and then, though not for ham­
ming. For instance, the Porsche Club w as
putting Oil an accelera tion test and needed
communications between the start and finish
to time the runs. \\'e could have done it by
ham radio to bc sure, but by using a couple
of CB hunditnlkics we were uble to let anyone
available opera tc the rigs and the event went
on very smoothly.

Speaking commercially, there is a wide
choice of pocket sized en gear and nothing
milch for the ham bands. Sure, I could retune

I

73 trys out the

Viking

Personal
Messenger

I
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Model 3976
58.95

2769 CAROLINA
REDWOOD CI TY, CAll'.J

Wire it to suit yourself!

GENERALIZE YOURSELFI

LEARN RADIO CODE
The EASY WAY

A brand new balun coil kit with exclu­
sive B&W design features. Model 3976
has sturdy. air-wound bifilar inductors
for multiband impedance matching.

Kit has full wiring instructions shew­
ing how to connect 75 ohms unbalanced
to 300 ohms balanced, or 75 ohms un­
balanced to 75 ohms balanced.

Balun operates on 80 through 10 meter
bands without tuning or changing coils.
Rated at 250 watts maximum AM phone,
500 watts CW and 1 KW on SSE.

Coils and space-saving mounting
bracket also available separately.

Available at better dealers now, or
write to B&W direct.

BARKER & WILLIAMSON, Inc.
~adio CoI111lluIlicatiO /l £qui/lmr,,1 gi/lce IQS2

BRI STOL. PENNSYLVANIA • STillwell 8 .5581

the gear to ten or SIX mete rs without mud.
difficult y, hu t this would lower the util itv
because then I could only use it with Jicense~1
operators at hath ends and though most of
my friends a rc hams, I do have a slight circle
of acquain tances in other fie lds. \\'hy restrict
their usc when there is little to be served by
doing this?

We keep a pair of handitalkies around here
ready to use and find them invaluable. When
someone is making the trip up one of the 100
foot towel'S it is a lot easier to have him clip
a rig 011 his safe ty belt and keep in touch with
him instead of trying to holler over the wind
and traffic noises.

The units also come into play when we have
some antenna tuning or evaluation. \ Ve park
someone on a neighboring hill with a field
strength meter and the en unit and tune
away. It also is d andy for investi gating TVI
complaints, greatly speedi ng the process of
trying all bands and beam directions while
maintaining constant communications d uring
the p rocess.

we have a fr iend ( non-ham) who goes
hunting a Jot and he has found the units a
great help for keeping in touch with fellow
hunters and keeping them from shooting each
other.

When we decided to invest in a pair of eB
hunditulkies we looked over the market very
carefully. T he final choice was a pair of the
Johnson Viking Personal xtesscngcrs This de­
cision was dictated by the high power that
they put uut (one watt ) and the available
rechargablc battery assembly. The extra range
made possible by the one watt unit over the
more usual 100 milliwatt or less frequently is
important. The lower power transceivers are
less expensive and don't require the formality
of even a eB license, but the higher power,
when you need it, is worth all the extra effort
and expense.

. . . W2:\50

Now 3 ways

• FIBERGLAS SPREADERS . . only $99.50
• ALUMINUM SPREADERS • •• • •••• ••.• .. .• • •.••...••. only $79.50
• BAMBOO SPREADE RS ••• • • • • • •.• •. . . .• • • • • • • • • ••• • . only $67.50

All models UUI the heavy duty Cubex support structure - 2" 0 .0.
tubulor a lum . boom - Heat treoted alum. spiden - Hi·Goin - Hl­
FBR - Single feedl ine opt ional.
I Wind R#' . i .,n nt'_ I.I It'" W#';g"' , ..nr.... 21 ''' • .-TV Ro ro t' Ilandl• •
-L SWR-P,•.'un#'d R~Jf~do" Coil_No S,ab.
The CUBE X MK III gives yo u 3 FUll SI ZE, FUll EFFICIENCY, beam
ante nnas wilh separote FUll W AVE d riven elements on .ach ba nd. All
this in holf th . horilon'al spoce required by a 3 .1, 20 mt r. beam.- WRITE FOR FREE BROCHURE "P'
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TimeStation Panel

Ronald lves
2075 Herve rd Street
Pelo Alto , Celifc mle

For operating convenience, the mechan ical
dock ( right) is kept on Greenwich Meridian
Time ( t'U niversul Time"), and the elect ric
clock, ( left), which is periodically checked
agatust \V\VV or \V\VVII , ami reset when
necessary, is kept on local time. This proce­
dure eliminates mental calisthenics ill convert­
ing fro m one time to another, yet makes pos­
sible immediate recovery of local time should
the power fail ( as it too frequently does ).

Block diagram of the time panel comprises
Fig. 2 . C ircuit of the "ord inary aud io" portion,
which is largely convent ional in design and
use, is shown in Fig. 3. The d etector output of
the receiver is fed into a pre-amplifier, which
is one half of a 12AT7, conventionally COH­

nected and operated. Pre-amplifie r outp ut goes
to a base clipper, wh ich is ad justable to elimi­
nate background noise . Signal and background
levels, at the outp ut of this, are monitored by
use of a 6E5 "M ugtc Eye" tube. Base d ipper
output also goes to a 12AT7 cathode follower.

From an adjustable tap on the load resistor
of th is cathode follower, a signal is fed to a
6AQ5 power amplifier, and thence to a small
speaker on the panel. Speaker output is the
input signal, amplified and stripped of all, or
any desired part, of the background noise.

F ixed output of the cathode follower goes

LS

, .suPPLy
ALARM

CUP TUNCD I SEC.
LEVEL AMP PU.SE

OUTPUT

<
ET

TPUT PRE- BASE wwv -{m'A"P PRER TT ER

,l, 1 PA.NE L
CONTRO

RESET ~
A

t -¢- POWER
c-• A"P

F'WRO PO'>'ER POWER
SPKRAlLURE

BACK 1:-1 T ilE "good old days," when
exact timing was not too important, the "sta­
tion chronomete r" was a 98-l'cnt alarm clock,
which was wound daily (if we didn't forge t) ;
and se t, eve ry now and then, by the NAA time
signal. This gave us a time standard of sorts,
which was usually within five minutes, plus or
minus, of "train time,"

W ith the passage of years, time became
more important, and now, in many instances,
time accurate to about the nearest second is
very desirable. RTTY transmissions start exact­
ly on sched ule, and are not repeated. If you
tune in late, you lose the fi rst part of the
transmission.

\Vith the increasing importance of accurate
time, the 98-<:ent alarm dock was replaced by
a better mechanical clock, and later b y an
elect ric d ock, which kept "perfect" time be­
tween the almost-d aily power failures. For this
electric clock, an "automatic" \V\VV se tter was
developed, as well as a power failure indicator.
Eventually, the electric and mechanical clocks.
and all the various adjunct "black boxes: ' took
up too much desk space, and the desirable ami
tested clements of the assemblage were inte­
gra ted into a single time panel , appearing as
in Fig. I.

o
:>oJ

Fig. 2 Fig. 4 Above-chassis inte rior view of time panel.
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Fig. I Station time panel.

to the "automatic" setter for the electric clock, to exact setting using the \V\VV signal as a
and to a selective amplifier, whose output is standard. The ad justments are the two "Fre­
the "seconds pips" of the \V\VV signal. Major q uency" controls visible in Fig. 4 . Alm ost any
components of this audio channel are visible symme trical dual triode will perform well in
near center of Fig. 4. this circuit.

The selective amplifier. which isolates the The clock setter is a signal-actuated switch ,
seconds pulses from the composite \V\VV sig- and is an improvement of an older model
nal, is an "MIT" design", using the two halves which perform ed well. Circuit of this com­
of a 12AU7A in cascade as the amplifier, and prises Fig. 6. Under normal cond itions, the
a twin-T network as the frequency-selective armature of the set coil of the symmetrical
feedback element. A 6C4 cathode follower latching relay is up, the clock is connected to
isolates the feedback network from the ampli- line, and keeps as good time as the local
Her, and also provides an isolated output. frequency stab ility permits.

Circuit of this amplifier, w ith constants, con- \Vhen dock time differs from \V\VV time,
stitutes Fig. 5. To eliminate the use of costly the second hand is stopped at 60 by pressing
precision components, the resistive elements of the STOP pushbutton , and the minute and
the filter are made adjustable. E xact values of hour hands arc manually set to the next \V\VV
these components can be computed from announcement period. Pressing the STOP
standard handbook formulae, or scaled from pushbutton energ izes the se t coil of the latch­
the Carter Xomogrepbs. ing relay, which d isconnects the clock from

After construction, the filter is set to ap- the line (stopping it ) ; shunts the power switch
p roximately 1,000 cycles, and then trimmed of the en tire panel, and closes the contacts
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associated with the reset coi l of the same relay.
As this is a latching relay, the coils only d raw
current when energized, b ut the contacts "stay
put" un til the opposite co il is energized. The
F-6 diod es across the relay coils, "connected
backwards,' are Hybcck absorbers.

After the second \V\VV time announcement
of the n ext period , the SET pushbutton is de­
pressed. T his read ies the circuit for the corn­
meucement of the tone signals. Pressing the
SET button energ izes the DPST relay (ex­
treme right , Fig. 6 ) , which is wired for self­
holding (lower armature contacts) , and which
also energizes the reset coil of the lat ching
relay. This relay, however, callnot funct ion ,
as no signal is incoming, and the right half of

the 12AU7A is held to nonconduction by tile
Zener voltage on its cathode.

Hecommencement of the ' V'VV tone signal
applies an af voltage to the system. This is
amplified ill the left hall of the 12AU7A.
rectified ill the doubler circuit between halves
of the tube, and the rectified output applied
to the right grid . This d rives the tube into
conduction, so that the reset coil is energized ,
and its armature pulls down. This releases the
previously locked -down armat ure of the set
coil, so that the clock starts, and the shunt is
removed from the panel power switch . At the
same time, the contacts controlled by the reset
coil armature are opened , removing energizu­
tion from the DPST relay. After a short time

SET
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6 Meter Tran sce iver- Mobi le- F i xed_
Compact. Si ze; 5" H,9~~ "\·,',6"D . 5\',".
Input with 8Mc xt c t s , P T T . H e-c. Y:u v ,
t unes 49- 54 Me , A VC , ANL , s ta ble,
selective, spea ker. wt , 9 l bs. L ess
P .S. Kit $3 9 .95

TECH-CEIVER 6AWRL's DE5KIT
De s I gne d especially for th e ham ex-

$299 5
p e rimen ter o r fo r laborato ry u se. Slop­
ing top , s lide-out leaf. Built from ~ "

No va-Ply with wo od Moslac fin ish . Wi ll hold
over 500 lbs. Si ze; 49Y:" x 29~ " x 3 1" . \'It . 99 lbs.
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day o r nf te, Write ,
p h on e , or wire .

Leo I. Meyerson, WPCFQ
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x
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to my C h<.1 rg- A- P l a n 0 C heck enclosed 0 Additional
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Wired Peeseleet ce _ 6-80 Meters. 6
tri ode tube s ectio ns for a ve rage 2408
gain . T una ble, built-in 11 5VA C P . S.,
c oa x o r tWin l ead, Hlu mtnated di al .
6Xx6-5/8x 7!{" . Sh . wt . 10 Ibs. I y r .
part s warranty. WRL Import. $399S
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Na me Ca ll _

Add res s' _

Cit)·· State _

delay, caused by the 4 m fd shunt capacitor,
the armature rises, de-ene rgizing the reset coil
of th e latching relay. This time delay is in­
serted here so that the armature of the rese t
coil will surely pull down and latch in place
before the coil is de-energized.

If desired, the amplifiers and reset mech­
anism of th is time panel can be made to shut
itself off automatically once the clock is set.
This is made possible hy th e contacts on the
set coil that arc shunted across the ac switch .
For automatic shutoff , snap the main p ower
switch to OFF position any ti me after the
STOP pushbutton is depressed.

If there is a fumble or snafu anywhere in
the setting process, press the SET b utton and
then the BESET button , and everything is
read y for a new start.

Components of the dock se tter are visible
in lower left of Fig. 4 , and in lower right of
Fig. 7. Note the copper disks which form the
heat sink for the Zener diode.

Power supply used is somewhat more than
adequate, with an ample margin of safe ty
built in , to avoid trouble as components age.
Circuit of power supply and p ower fa ilure
alarm comprises F ig . 8. The power failure
alarm is a self-hold ing relay, which releases
when the power is interrupted. and must be
manually rese t ( BESET pushbutton ). In its

de-energized position, the relay switches an
a larm light on. T his is a G E-44 b ulb, operated
from the line in se ries with .5 m fd of capnci­
tnucc.

I I! ...

Fig . 7 Und er-c hassis vIew of time pa nel.

Layout and construction are not at all criti­
cal. Components tha t must he seen regularly.
or operated regula rly, are p laced on the front
panel. Ad justmen ts of the "set and forge t"
typ e are mounted on the chassis top and skirt.
Pe rmanent connections-sac a nd audio input­
are made at the rear; the temporary connec­
tion-Pulse O utp ul- is made bv means of a
jack on the front panel. .
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Fig . 9 Rea r Chassis skirt of t ime panel, showing inputs
and "set and forget" control.

Workmanlike construction is most desirable,
as a time panel of this type is designed for
regular lise, not as a repair and trouble-shoot­
illg exercise. Libernl use of tie points ( Fig. 7 )
not only firms up component mount ing, but
also provides convenient test points, so that
a component failure, if one occurs, can be
localized promptly, and corrected without per­
forming major surgery on the assemblage.

Mounting of the various ne tworks, most of
them in shield cnus, is simplified by use of
punched epoxy hoard and push-in term inals
( Vector tP G24\ VE and T-28, for example ) .
Cabling here is done by use of C~C cable ties.

Initial adjustments are few and relatively
simple. After a thorough circuit check, feed a
\V\VV signal into the input. In the writer's
receiver, this is taken from the detector out­
put through a cathode follower. Set back­
ground suppression to zero, and adjust speaker
volume to suit your taste. Slowly advance the
background suppression control until the sig­
nal has optimum intelligibility. This will be at
approximately the point where the 6E5 is wide
open on no signal, and dosed, or slightly over-

lapping on receipt of an audio signal. Readjust
the volume if necessary.

Set the CONTHOL (rear chassis skirt, F ig.
9 ) at about mid range, and go through the
c-loc-], sl' t1 ill/!; proced ure. rf'udjllsting, if nee-e-x ­
sury, to secure certain operation of the relays.
NOlle of these ad justments are critical. Lock
the CONTHOL when operation is satisfactory.

Adjustment of the selective filter for the
pulse output is done as follows:-Feed a signal
of as near 1,000 cycles as possible into the
time pnuel input, and adjust tile frequency
cont rols ( upper left , Fig. 4 ) for maximum out­
put . Then, replace the 1,000 cycle source with
a WWV signal, and gently re-ad just these
same controls for maximum pulse output .
\Vhen this is attained, lock the controls.

Performance of this time panel has been
entirely sa tisfactory, with maintenance needs
confined to replacement of one pilot lamp in
six mon ths. The predecessor of this device,
using the same general principles, but some­
what cruder circuitry, became obsolete after
fi ve years of service with no need for any

• •major repairs.
A considerable number of alte rnative cir­

cuits and layouts, performing the same func­
tions, are possible, and should perform well.
The only precautions to be followed, and these
are for operating and maintenance conven­
ience only, are to make components possibly
needing a ttention accessible-the silicon rect i­
fiers should be near the hack of the chassis
and exposed, so that they can be tested and
replaced easily. T he filter capacitors are best
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"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

The Choice of the Discriminating
Communication Engineer ... the

Man who Never Settles for Any·
thing Less than THE-VERY-BEST!

Communication and TV Antennas

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

You too-can enjoy \Vorld renowned Telrex
performance and value!
Send for PL77 condensed data and pricing cnta­
log, describes 107 popular amateur antennas
from $6.95 to $999.00. Expanded data sheets­
Your favorite band, a lso available.

SINCE
1921

"-with a
MATERIAL DIFFERENCE!"

socke t-mounted (Cinch 2-C-7), for easy re­
placemen t. The relays should Hot he "buried ,"
as the contacts may need cleaning after several
vears of service.
. Although almost any elect ric d ock, and al­
most any mechanical d ock, can be used Oil

th is panel , fairly rugged eq uipment is most
des irab le. so that indicated time will mean
something. The electric dock used is a Navy
type, with cut gears and heavy plate COI1­

struction, suggesting long trouble-free life. The
mechanical clock is a \Valtham Aircraft Chro­
nometer. This is ava ilable surplus, in running
cond ition, for about $20.00 (C and H Sales ) ;
used, hut reworked and w ith an FAA cer­
tificate, for about $85.00; and new for about
$125.00. This clock, in sta tion service. can
be regulat ed to hold within about one second
a week; and its service life, if annually over­
hauled by a skilled watchmaker, is cons id ­
erably in excess of 20 years.

G:\ r r, for chronometer sett ing, can be com­
puted from local time b y methods outlined
in your son's geography book ; or d etermined
from tabulations in the Nautical Almanac
(p . 262-265, 1963 edi tinn ). Both local and
G,\IT are regularly announced b y your local
Aeronautical Bange Station .

Labels used on th is eq uipment are Metal­
photo, made and applied hy the Kohler tech­
niqucs". Decals can also he used effectively,
if they are applied carefully, and protected
by a coat of d ear lacquer.

\Vith a time panel of this sort, the husy
operator is never at a loss for the correct time,
either local or G:\fT. and this time can be
checked as often as des ired against \V\\'\' or

\\,\\'VII. W ith careful checking, sta tion time
errors in excess of 1/ 20th second should never
OC('lI 1". ••• IVES

IYa lley, G. E. and W a llma n , Hen r y, " Vacuu m Tube
Amplifiers," New Yor k ( McGr a w-H ili ) , 1948, 401 -4 0:1 .

«Ca rter, D. F .• " Parallel-T Nomograph ." Electron ics
Vo l. au, No. II , N ov. 1957, 192.

:IKoh ler , G. M. " P hotography P rod uces Cu stom L a­
bel" ," Electron ics, v ol. 33 , N o. l , J an. I, 1960, l OO et seq.

Oiler

Doctors are now using throw-away needles
for penicillin on home calls. The thing consis ts
of a glass tube with a needle at the end . All
one has to d o is to grind the sharp end flat,
pull out the rubber plunger which is left at
the bottom, and by attaching someth ing to the
plunger one has a very fine oiler. My d octor
gave me a half dozen to experiment with when
I mentioned that I thought I could use them.

. . .. K"IIVK
These are not good playthings for the kids.

THIRD PARTY TRAFFIC
A re minder .. . Bolivia and the United
States now have an ag reement permit­
ting the exchange of third party traffic
by amateu rs. Third party traffic may
presently be handled with the following
co unt ries: Bolivia, Canada, Chile, C osta
Rica , Cuba, Ecuador, Ha it i, Honduras.
Libe ria , Mexico, Nicaragua, Panama,
Paraguay, Pe ru and Venezue la.
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Tun ing

A Remote Antenna

Unit
Ea rl Murphy
889 1 Olen tangy River Rd.
Powell , Ohio

A~TE:'\:'\AS I~ GE:'\ERAL and mo­
bile antennas in p articular perform best at a
single frequency and if operat ion over a band
of frequencies is contemplated, as with a YFO.
a means of tuning th e antenna must be em­
ployed . This tuning can be accomplished at
either the transmitter end of the transmission
line or at the antenna terminals. In the first
instance the transmitter outp ut circuit or an
antenna coupler at the transmitter can be ad­
justed so as to d eliver most of the available
power to the antenna. However at frequencies

.•
Fig. I

where the ante nna is no longer matched to
the transmission line, usually away from the
antenna resonant frequency, a stand ing wave
will appear on the line . In many instances,
particularly mobile install ations where the an­
tenna Q is high, the stand ing wave rat io can
be quite large away from the resonant fre­
quency of the antenna and in many cases these
high stand ing waves cannot be tolerated. Also,
the transmission line absorbs more and more
of the power going to the antenna as the
stand ing wave ratio is increased , lowering the
overall effic iency. On th e other hand, if the
tuning is accomplished at the antenna termi­
nals, the antenna will remain matched, or
nearly so, to the transmission line over a band
of frequencies. As a result of this the standing
wave ratio will remain near unity over the
frequency band thus maintaining good effi­
ciency and avoid ing the problems associated

bB

with a high stand ing wave ratio. \\'hat is
needed then is a method of remotely tuning
the antenna to keep it matched, or nearly so,
to the transmission line . Marry schemes have
been tried with varying degrees of success
and currently the most popular centers around
either a tapped or continuously variable rotary
inductor. This art icle offers a different solut ion
to this problem in the form of a remote tuning
unit that uses a va riable cap acitor for the tun­
ing element. This technique, in general, is
more economical in that the rotary vnriahle
inductors are expensive whereas a variable
capacitor can usually be salvaged from the
junk box. If the power is low, that is, less than
about 15 watts, a receiving type cap acitor can
be used. It also appears that there is less con­
tad loss in th e capaci tor than in the inductor.
For what it is worth, it is also noted that the
electrostatic field of the capacitor is much eas­
ier to shield than the electromagnet ic field of
the inductor . Also a more compact unit call
he made using a variable capacitor. Fig. 1
shows a completed unit that measures only
12" x 3" x 2 ;1i". The two binding posts are con­
nections to the drive motor. All the compo­
nents arc mounted on the top panel as shown
in Fig. 2. All of the parts were salvaged from
the junk box except the aluminum box which

Fig. 2
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send money immediately.
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FMTRU 300 150me $45. 00 FMTRU 4tV 30-50me $85 .
FMTR :lQD 30-50me $45.00 50BR base eta. :l0-50me $85
FMTRU 800 150me $65-$100 BOY base sta. 30-50me $ 150
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TELETYPEWRITER
EQUIPMENT • COLLINS
5lJ2, 5lJ3, R-390A/URR Reeeiven (.50·30.5
Me ). Teletype Printers # 14, #15, #19, #20,
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writer Frequency Sh if t Con ver ter . For &eneral
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Box 19, Be eton I, 1\I8SS. RIchmond 2-0048.
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I made. The motor has a reduction gear d rive
and was design ed for 28 volts de. The 12 volt
system ill the automob ile made it run at about
4 or 5 rpm which is a comforta ble tuning speed.
If desired, a speed control potentiometer ( RI
in Fig. <-1 ) can be added to the motor control
circuit . The size of HI [or best results for a
particular motor can readily be determined by
experiment. It is necessary to obtain a similar
motor regardless whether a capaci tor or rotary
inductor is used for the tuning element so the
requirement for a motor is not a disadvantage
for this unit . Similar motors with sat is factory
performance can be purchased at many sur­
plus stores. The ro tary switch shown in Fig. 2­
inserts a fixed capaci tor in parallel with the
variable capacitor for half the tuning range to
double the capacity range. T he switch is of
the shorting type with half the contacts bussed
together and ad justed so it inserts the fixed
capacitor into the circuit as the variable ca­
pacitor is passing through maxim um and re­
moves it as the variable capac itor passes
through its minimum . To assure maximum
continuous coverage, the fixed capacitor should
be as large as the maximum capacity of the
variable capacitor minus the minimum value.
That is, for a variable capacitor with a range
of 30 to 300 mmfd, the fixed capaci tor should
300 - 30 = 270 mmfd . A curve of capacity

m....---------.

30
O+--,---.--.----l

O' 90' ISO' 270· 3SO'

SHAfT ROTATION IN DEGREES
versus ro tation for this unit is shown in Fig.
3. As a further refinement, the switch could
have been a double gang type and the second
section co uld be used to light indicator lamps
or d rive a mete r through different sizes of re­
sistors to indicate the position of the drive
shaft and hence, by experience, the antenna
could be nearly tuned before applying tra ns­
mitter power. A slightly more elaborate though
more precise arrangement would involve
coupling a continuously rotatable pote-u tiom­
eter to the drive shaft to dr ive a position ill­
(Heating meter. Both sides of the capacitor are
"ho t" so it must be insulated [rom the box
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uud the motor and switch coupled to it hy flex­
ihle insula ted couplings. A circuit d iagram is
given in F ig . 4 where the d ashed lilies ind icate
mechanical coupling. A speed contro l pot enti­
ometer, H" and a motor reversing switch arc
shown at the remote con trol site.

In operat ion the tuning un it is inserted in
the transmission line as near to the antenna
terminals as possible. \ Vith the tuning unit in
its maximum capacity position ( just past 1800
ill Fig . 3 ) the antenna and capaci tor combinu­
tion is resonated at the low edge of the band .. . W8IIOA

of in terest. T he resonant frequency is then
raised up th rough the band by decreasing the
capacity o r the tuning uni t. By good antenna
design and a judicious choice of tuni ng unit
capacity the resistice com ponent of antenna
imped an ce can be made to stay near the ch ar­
acter istic imped ance of the transmission lin e
resulting ill a low stund lug wave ratio across
the band , \Vhile this unit was p rimar ily de ­
signed for application ill mobile ins talla tions ,
it can he used w ith nnv antenna that can be
tuned by a single element at its terminals such
as dipole , long wire, and vertical antennas.
T he un it p ictured above was used successfully
for two years in the au thor's 60 w att, 80
th rough 10 meter mobile station . Tuning was
accom plished by opera ting the unit unt il the
plate current meter indicated the antenna was
load ing. Cru de but effective. Obviousl y for
high power levels the an tenna should he at
least approximately tuned before applying
transmitter power. .

The almost end less comb ination of motors,
capaci tors, sw itches , potentiometers, and the
like permit the unit to be built according to
the d esigners p art ictulur req uirements, desires.
finan ces and /or size of junk box, and is limited
only by his im agination.

.,
lr.lOTOR
SP EED
CONTROL

loIOTOR REVERSING
SWlTOI

( DPDT - CENTER 0,.,.)

J.lOTOR
VOLTAGE

RO'MY SWITCH

BINDING
I.IOTOR POSTS

Recipe for Cooked Ham
TAKE O:'\E LAIIGE ~ IEAS UH E of

high voltage. Add to this various tubes, trans­
formers and wire. Stir in some poor insulation
and a h it of carelessness. Add a few unfuscd
circuits, a couple of poor grounds and a spoon­
ful of thoughtlessness. Throw in a ham and
mix wel l.

It' s q uite possib le that the ham may end up
well cooked , although the time element varies
wi th luck nud the quality of the ingredients.
Th is typc of ham could be served up w ith all
the trim mi ngs, not in the gourmet atmosphere
of a fine restaurant, but as the main course at
tho local morgue . Let's make it a point to avoid
heing on the menu at the latter establishment.

As a well known advert isement says, "don't
be half safe." T ake a good look around your
ham shack and ask yourself, "how safe am IP"
If you make a d ose check, chances are that
you'll find some q uestionable wiring or a h igh
resistance g round lead lurking in some corner.

Whe the r yo u ruu high power o r low , the
potential hazards are still the-re. Wherever elec­
tricity is found . so are the posxihili t iex of fire
and lethal shock.

Ken Johnson W6NK E
2 1835 Rodes St.
C anoga Pa rk, Ca lif.

Safety for the ham beg ins at the ligh t socket,
or power serv ice outlet. Make sure that the
size of w ire used is sufficien t to carry the re­
qui red current and that the insu la tion is in
good cond ition.

D esign proper fuse p rotection into all of the
p rimary circu its in your power supplies. Fuses
are inexpensive and they may save you and
your gear from disaste r at some future d at e .
Don't wrap lead foil around burn ed out fu ses
or lise solder in th e fuse clips as a temporary
measure . F ind out what blew the fuse and fix
it before turn ing the power on again .

Select w ire of the proper size a nd w ith ade­
quate insulation when doing your circui t wir­
in g. If yo u plan on harnessing your wiring in to
a cable, pay particula r atten tion to the latter.
The difference in potential between two adju­
cen t w ires may be very high and an insulation
breakdown can cause no end of trouble, ex­
pensc and danger.

Muke sure you 1Iave good, low rcsistuucc
grounds wherever they a re requ ired . The
ground leads sho uld be kept as short as pos­
sih le to provide maximum effect iveness. Once
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n ;IIRUAR I ' COODlES
MD7/ARC-5 , plate m ouutatcr, for command tran s ­

muters. ex. used . I l'S ~ d ynamotor, 12 LB S. $ 5 .5 0
RE2/ARC5 , ant . relay : ha s mermocoupre, m eter.

swn-u. t 2/ 2 -iv DC Tn rr-Iny, ex. usee. le"s vee
cond $1 .50

BC-442 , as allow' . no swt tcn , 3 LBS . ex . useu $ 1 .2 5

CA THO DE RA Y TUBES
2AP-1 $3.25 ; 902 P-1 $3.00; 3 AP·1 $2.95;
3BP-1 $3.95; 3 - E P 1 $1 .96 : 6·BP 1 $6.60;
5CP-1 $ 5 .&0; 5LP-1A $ 7 .50.

all are HB.\N Jl NEW - f ull,\' fiU ARAN TEE l l
:\IU -:\IET AL SHiELD-HlL\:'\D NEW . Cor

N EW ARRIVALS-LOW PRICED
8 0 - 239, take -outs. r ..pfa ted s uve r -, 4 /$1.10

3 BI' -t $2 .75; 5BP - t $3.60 ; S CP - t $3.60.
RG8/U , latest , lo w los:"> . no tv -roam insulation .

:U :W 18e foot; 5 0 rcer $6.25; 10 0 (('('1 $12.00
PL-259 . 4&e ea .; 5 for $ 2 .00; double male

adapters .9Se each . .:'\E\V.
please includ e sufficient for postage, excess return ed.
For IIIb o is d e liveries o dd 4% sa les tax.

" GOODIE" sheet free with every order.

BC ELECTRONICS
2] ]] S. MICHIGAN AVE.

CHICAGO 16, ILL. CAlumet 5-22]5

for
the
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J , :,0 mi! · ' ''U p lv ~ ili{"on u ..'t. R -Ill
2 , 50 mll · :.O., r>h' sutcoe ""' t. u.r
2 ~ am r> ·2'lti ph s lud mount s l1. rOl-t. R · 2.\
1 2 .mr> - ~IiO p lv st ud mount ~II . rect . R · 2
I 6 am p ·IOtJ p i .. st ud mount oI l. r l'C1. n · 6H

10 :-i1 .Ilo'~ · 1 ~3 4. l ~f,O . 1 ~64 ..1('. ]) -1
2 I IJ wau 1':'10' 1' I·.... .. trans. :!~ 1~>5 t )'l ,e T ·i
I In " li t I'~ I' I·.. r trans . 2~ 1 '3 IYfle T -ll
~ r -xr- t ranl 2 ~ I O ' . Ck. 22 tH'" T -I
2 I'~ l' Inn_ mh er/Ol<('/"," \ ~rler I)'pe TX -I
2 r-xe trans. IF am pllflH TX · 2
2 p~p tnllli . •\ F ampli fi er 9 volt type TX-4

50 ¥.. 1. 2 , ".u reSistors . ulort~d U K -50
25 ~Oll.. ruh-o tend. 5, 10 20 % ant . ~IK · 25

25 IHOU\' ,...rnrnl p rnn,l. as st . va lu..~ llC-25
ANY PACK/ICE $ 1.0 0 1,/u s .10 llflslll/{l!

A ny teu I'tIf'ktlgps $ 10.00 ,m d p lr i rl i ll V .S.
No con's

Les W9GAI DELTA DI STRIBUTI NG
2] 57 Yo r k S t., B lu e Isla nd, III.

your transmitter or receiver is co mpleted, lise
great care in giving it its operat ional checks.
Keep your hands in front of the panel, away
from high voltages while the power is on. If
adjustments are necessary, make them with the
power off. If this is impossible, keep one hand
clear of the chassis and make the adjustments
with the other. This may seem rather awkward
but you will avoid making a complete circuit
through your body jf yon should nccfdentnlly
touch a hot spot.

Serious shock, burns and possihle death can
result from coming into contact with the high
voltages in any receiver or transmitter.

\Vhen assembling your station, be sure that
you install a low resistance, common ground
system for all pieces of your equipment. It may
come as a shock to you, the hard way, to find
that there is a difference of potential between
your receiver and transmitter due to poor
grounds. Each piece of gear should be con­
nected to a good common ground with heavy
braid or wire using lengths as short as possible
to minimize the resistance. It is wise to check
between chassis with a voltmeter to make sure
that no difference of potential appears between
them. Be sure every chass is is properl y
grounded.

Another point of possible hazard is the key
in a C\V station. This little rascal can be a
lurking monster waiting to bite the hand of its
operator during a careless moment. Depending
on the keying circuit, the «hot side" of the key
can be many volts above ground. Woe to the
operator who, with one hand touching the re­
ceiver panel accidentally contacts the metal
surface of the key with the other. It could
bring his ham carrier to a screeching halt. Low
voltage keying circui ts and relays can solve this
problem. At best, locate the key so that you
can grab only the knob or paddles in an excit­
ing moment.

Regardless of the physical locat ion of your
station, kids have a talent for getting into the
most unexpected and carefully guarded pl aces.
If yOll are blessed with these little people in
your home, devise some positive method of
locking the power off in your station during
your absence. Curious little fingers can twiddle
knobs, throw switches and quite possibly bring
disaster to themselves and thcir surroundings.

Regardless of who, where or what you are,
there is no substitute for safety. Don't forget
to incorporate and practice safety in your ham
shack. If you must, go out and get "boiled" at
your favorite tavern on a Saturday night, but
don't take the chance of becoming a «cooked
ham" in your ham shack. . . . \V6NKE
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I - ELECTRON I CS & RADIO ENGINEERING- Term an. One
of the most comple te lext books ever printed. 1078
poges. Theory, bu t II O I Y 0.1 th. moth. $ IS.50

' -ANTENNAS -Krout (W 8J K) . Th. m ost comp le te book
on antenno, in prinT, but largely d esign and th e or y,
complete wi th ma th . $12.00

I&-HAM REGISTER-Lewis ( W 3V K D) . Thumbnail
sketches of 10,000 of the actin and well known hams on the
air toda y. This is the Who's Who of harn radio, Fascinat ing
rud ing. Only edition . Now only $2.50

21-VHF HANDBOOK-Johnson (W6Q KI). Types of VHf prop­
a g ation, VHF circu itry, component limitations, antenna de·
sign and const ruct ion, test equip me nt . Very thorough book
and one that should be In e" ery VHF shock. $2.95

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . III-Original o nd conversion d iagroms, plus some
photo of the se : 701A, AN/APN·l, AN/CRC-7, AN/ URC-4,
CBY-29125, 50083. 50141, 52208, 52232, 52302-09, n ·
ARA, BC-442, 4.53-~.55 , 456-459, BC-696, 950, 1066, 1253,
241A fo r xla l filter, MBF (CO l •.4306.5), MD-7jA RC·5,
R-9/APN .4. R23-R-28 /ARC-5, RAT, RAV, RM-52 (53).
Rt_19/ ARC.4, SCR-274N, SCR-522, T-15/AR C-5 to T·
23/ARC-5, LM, ART- 13, 8C-312. 342, 348, 191, 375.
Sche mo ties of APT-s.. ASB-5, 8C-659, 1335A, ARR -2,
APAIO, APT-2. n .OO

73T-HAM-TV-W<f,KYQ. This Is the only b ook a voilable
on th is fa scino tlng bronch of ham ra d io. Descr ibes com­
ple te hom TV stot ion that cosls under $50. Very
simp le. $3.00

738- SIMPlI f IED MATH fOR THE HAMSHACK BY K8lfl­
Unbelievobly simple explana tion of O hm's La w, squares,
roots, powers, LjC. logs and the s lide rule . No stu dent
shou ld be wi thout this booklet. SOc

739-COILS by K8BYN- W onde rfull y w ritten a nd illus­
t rated through d iscuss ion of coils, the ir resistan ce, re­
c ctcnee , impedo nce, Q , o nd di str ibuted ca pacita nce. SOc

03- G E. TRANSI$JOR MANUAL 6th EDITION. $2 .00

67-TRANSISTOR CIRCUIT ANALYSIS AND
DESIGN ev Fitchen. Written primarily as a collelle text
to teach circuit design. $9.00

7G-MODERN OSCILLOSCOPES & THEIR USES
-Ruite r. Second edition. shows what a 'secee is. what it
don and how to use it for radio, TV, transmitters. etc.
346 paaes. $10.20

eO-SURPLUS RADIO CONVERSION MAnUAL VOLUME
NO . r (second ed ition). This book g ives circuit d ia­
g rams, photos of most eq uipme nt, ond rather good ond
comple te convers ion Insh uctions for the follow ing: BC·
221, BC·3~2, BC-312, BC-348, BC·412, BC-645, BC-9"68.
SCR-274N 453A series rece ivers convers ion to 10 mete_
re ce ivers, SC R·27~N 457A series t ronsmitters (con" . r .
sian to VfO), SCR·522 (BC-624 and BC-625 con"ersion
10 2 metenl, TBY to 10 a nd 6 meters, PE-l03A, BC·
I068A11 161A receive r to 2 meten, Surplus tube Inde ll: .
cross index of A/N tubes 'Is . commercial typu, TV &
fM chonnels. $1.00

51-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . II. O rig inal and conve rsion circui t diograms, plus
photos of most eq uJpmenls a nd full conversi on d is·
cussion of the follow ing : BC-454/ARC-5 re ce i"ers to 10
me ters, AN/A PS·13 xmtr/ rcvr to 420 me. BC-457/ARC-5
xmtrs to 10 meters, Selenium red ifie r power units , ARC-5
power a nd to include 10 meters, Coil doto .s implir..d
VHf, GO ·9/ TBW, BC-357, TA-12B, AN/ART-13 to a c
wi nd ing chorls, AVT·112A, AM-261AIC, LM f requency
meter, rototors, power chart, ARB d iagrom. $3.00

Order Form

16th EDITION of
$9.50

II- IT'S HERE! NEW
RADIO HANDBOOK.

22-BEAM ANTENNA HANDBOOK-orr (W6SAI).
Bas ics, theory and construct ion of bums. t ransmission lines,
matching devices, and test equipment. Almost all harn stations
need a bum at SlIMe sor t . .. here is the only source of basic
info to ht lp you decide what beam to build 01' buy, how to in­
sta ll it, how to tu ne it. $2.70

23-NOVICE & TECHNICIAN HANDBOOK _ Stoner
(W6TN!t). Sugar coated theorYI receivers, tronsm itten,
power supp lie s, antennas; simple construction of a
comple te sta t ion, converting surplus equipment. How to
get a ham license ond build a stotion. $2 .'5

There are certa in basics wh ich go to ma ke
up a hamshac k .. . transm itter, rece ive r, an­
ten na and reference books. The rest of the
ads will give you a good idea what to buy
in the way of transmitters and receive rs, t his
is where you buy the reference books. We
ha ndle all kinds of radio books, but these
listed are the ones you should have on hand.
Buy.

Radio Bookshop

13-REFERENCE DATA FOR RAD IO ENGINEERS . Tobl• •,
fo rmu los, gra p hs. You w ill find thi s ref.rencII book on
the desk of olmost IIve'y electro nic eng ine er in the
country. Published by '''''.rnoti onal Telephone a nd T.l.­
graph. $6.00

24-BETTER SHORT WAVE RECEPTION-orr (W6SAI).
How to buy a re ce i"er, how to tune it, a lign It; build­
Ing accessories: better antennas; QSL's, maps, auroro
lones, CW reception, SSB reception, etc. Handbook for
short wave Ilstenen and radio amateun. $2 .85

Circle t he bec k numbers you wish to ord e r.
Please include cesh. check, money order . . .
or something we ce n deposit in th. bank.

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

26- 5-' SIGNALS- O rr (W6SAI). A manu a l of p ra ct ico l de­
tailed dato covering design a nd construction of hig hly ef­
fic ient, ine xpensive ont enno s fo r the a mateur ba nd s thot
you ca n build yourse lf . $1 .00

Name . .

Address

• • • • • • • • • • • • • Call .. . ..

27-QUAD ANTENNAS- O rr (W6SAI/. Theory, design, een­
stru ction, a nd operotion of cub ica quads. Build-it yo ur­
self info. feed syste ms, tuning . $2.85 City. . . • • • • • • • • • • • State . • • • • • •

28-TELEVISION INTERfERENCE-Rand (W 1DBM). This Is
the author itotive book on the sublect of gett ing TVI out
of your rigs and the ne Ighbors seh. $1.75

32-RCA RADIOTRON DESIGNERS HANDBOOK- ISOO
pages of design note s on e "ery possible type of circu it .
fobulous. Every d esig n engineer needs this one. $7.50

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

(N.Y.C.•dd 3% t ••l
Add 81/ 2 % t o C ana dian Cheds
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A Hidden Lab
John J ohnson K3B NS
I I Fieldstone Road
Levittown, Pennsylvania

T HE CUI\l\ENT PUIlLISIlI l'<C of
many fine construction articles on electronic
eq uipment and t he appearance of a multitude
of electronic kits 0 11 the market , by a host of
manufacturers, covering just about every elec­
tron ic component imaginable. would ind icate
that a large amount of home construction is
being undertaken. On the other hand, the ever
increasing presence of ready-made commercial
amateur eq uip ment 011 the air would indicate
that a great Humber of hams are missin g out
Oil a very interes ting and vital aspect of our
hobby.

Among the reasons for this can be listed a
very im portan t one that usually escapes not ice :
the non-construction ham may simply not have
a convenient place to work. At the very best,
the usual workbench is an eyesore that is rele­
gated to the basement or the garage, along
with its owner. Even w hen a workshop is in­
stalled in such a location, the time spent at it
can become a problem.

Fortunately, modern sty ling of amateur
eq uipment h as allowed the emergence of the
amate ur station from ti le attic or b asement to
the family room or den, placing ham radio

74

operating on a more acceptable social level
with other hobbies, such as collecting stamps
or tropical fish. If the humble workbench could
be given a similar face lifting, its stature could
also be brought to a point where it too could
he accepted into th e hahitnhle sections of the
home.

Such an undertaking recently became a ne­
cessity for me since at this QTH there is no
basement. In add ition, the attic is unfinished,
making the temperature unbearable excep t for
a few days each spring and fall. As a result ,
for a period of time, construction projects had
fallen to zero, and it was a rare instance when
all th e ham gear, hi-fi , TV's, etc. , were all in
working order due to the difficulty encoun­
tered because of the lack of a suitable place
to work on them.

For th e ham construction type of work to be
undertaken, two places were actually needed:

1) A location with a good solid bench for
metal and wood working-a place w here
the chips can fall as they may.

2 ) A well lighted, comfortable spot where
assembly, w iring, and testing can be
done.

The former may never achieve respectability.
Fortunately, the heavier work occupies the
smalle r amount of time and the location can
be remote . The old 200 pound monster made
from 2 x 6's that h ad been used in previous
QTII's was set up in the garage supporting a
drill press, grinder and heavy vise. The car
has to he hacked out to use it , hut that is
not a real problem.

The latter act ivity is the p art of horne COI1­

structiou that consumes the majority of time
and provides the most fun . Convenience would
be achieved if it could be worked into the
famil y room withou t ruin ing the appearance.
Flushed with confidence from the success of
not only ins talling the station in the spa re
bedroom used as a family room, but in having
the XYL and Junior Ops pointing it out to
their friends w ith pride ("D add y talks to peo­
ple all over the world on that" ) , I undertook
to gain similar accep tance for a small work­
shop.

In conside ring possible solu tions to the
problem, the closet idea was judged imprac­
tical because there are no spare closets in this
house . The folding-workbench-that-converts­
illto-a-bealltiful-piece -of-fllrl1iture idea was
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allowance on NEW

AMATEUR ELECTRONIC SUPPLY

$5 DOWN
TAKE UP TO FULL3 YEARS

TO PAY THE BALANCE

"You won't believe
my trade~in deal
on the HT-37!"

King of Traders • .. Terry (W9DIA)

HALLICRAFTERS
HT-37

HAM
NET

Just Arrived ... Big Truckload Shipment!

1118(Jl()(J$

1HIIDE-IN

We just received a fres h new truckload of HT-37's •• •
we MUST move the m du ring th e next 30 days. You ' ll
ne ve r get a be ller dea l than right now o n thi s pre.
cision CW / AM/SSB xmitte r.

Look at these l owMonthlyPayments after$5 Down Payment
Halllcrafters Ham Net 1 Year 2 Years 3 Years

H T 37 $495 544.91 524.50 517.69

3832 West Lisbon Avenue Phone ;
MILWAUKEE 8, WISCONSIN WEst 3·3262

ORDER TODAY-Use Handy Order Coupon
r---~---~-----~--~I

Amateur ElectronIC Suppl,. Mall Order Dept. To expedite order"" in I
3B32 W.lIsbon Ave., Milwaukee B. Wise. aflspaces fJelo w,please I
Terry: I have a _. • . •• . I
to t ra de. What's your deal on the HT-37? I

Ship me an HT-37. I enclose $ •• _••• II
I will pay balance in?
0 1 Year 0 2 Yea r s 0 3 Years I

Do y ou r en t or own yourhome ? •• . __•• How lo ng ? •• . • ;

o Mar ried 0 Single; Sa l a ry.. . . . I
Emp lo yed by•••• . •••• . •• . .. . _. ••• . ;

On sep~~;:~~:~.z;~-~;gi~- -~~:oa~ : i;~~·t· -th;;~- ~~-;dit I
I r eferences ; fu rniture or ca r preferred. I
: N'ME •• ••••• ••• • . . . . . . . . . . .•• ••• ••• . . . . . . . . . .. . . .•GE •••• •••• :

I ADDRESS_•• • •_. •• •• ••••• ••• _. • I

!~T;;~d i~t;,-'-'_ ;_'_~~~di'_i~;;;d~;;~~~ii;t~~ATE-- ..m . m :

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

likewise discarded becau se of the woodwork­
ing skill required. T he answer was to locate
it in the far corner of the room and hide it
with a disguise.

A lightweight 2'x3 'x30" bend. was made
from )f" plywood and 1"x3"·s. This size was
selected for several reasons. F irst of all it has
casters and will pass th rough the doorways,
making it very handy to wheel about when
working on heavy components such as the final
amplifier or T V. Secondly, the work su rface is
the height I pre fer. Finall y, the work area is
the largest that was p ractical after the other
considerations. A full size bottom shelf adds
structural rigid ity and serves as the locat ion
for the tool boxes.

Four ad justable shelves, utilizing a clever
bracket assembly obtained at the h ardware
sto re, were mounted 011 thc wall above the
bench to hold the smaller test eq uip rnents an d
parts. Electrical outlets were mounted 01 1 the
workbench for convenience.

The disguise is a combination of a magi.
clan's illusion and a current decorator fad. The
bench and shelves were painted Rat bl ack and
located in th e corner. A 3'x6' perforated dec­
orator screen was p laced at the side and th e
lightin g in the room a rranged so that the wo rk
area is not illuminated , except for work lights,
of course, and the light that fi lters through
the screen. \Vhen viewed from the sitting area
of the room , the screen hid es the workbench
ye t does not give the imp ression of reducing
the size of the room . The b lack p a inted wood
blends into the perfora ted pattern of the
screen and cannot be seen.

The screen was constructed from a kit pur­
chased from the local hard ware store and cost
about $1.5.00 for everythi ng, includ ing paint.
The hardest part is the ton gue and groove ar­
rangement suggested by the manufacturer.
Simple angle brackets were used instead , m ak­
ing the entire assembly much easie r. After
painting, the an gles were not vis ible.

The scheme had worked perfectly. Not on ly
is it very convenie nt a nd pleasurab le to lise ,
but the time available to lise it has been more
than any other previous a rrangement, since it
is in the room where leisure time is spent.
T he T V stays in operating cond it ion aud COIl ­

struction projects are completed without my
d isappea rance into the basement .

A final word of advice : since it is rather
rad ical to b ring a workbench into the living
area, it is esse ntial to its accep tance that it
never be called a workbench. Always refer to
it as something more glamorous, such as the
"Elect ronic Laboratory" or "Deve lopment
C ".entcr.
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Comi ng

Do you really

know the code?

C05rl Drumeller W5EHC

E ver)' person holdin g a F CC-issued amat eur
r adio operator li cense ca n, u nless he is a lia r ,
copy the In te r na t ional Morse Code at a speed
of five words a minute or g rea t er . Ah, yes ?
Do you t hink )'OU know t he code well enough
to recognize t he wr itten symbols (dots and
dashes ) when you see them? Then try your
hand a t matching the dots-and-dashes in col­
umn A with the meanings g iven in col umn B.
They're all f r om the Inte r na t ional Morse Code!

For t he answers, turn to page 87.

Articles

Ge nera l Coverage w ith g -u ne, K IDB R
Sixer & T woer Modifica t ions , KIG HO
Rotten CW Ci rca 1963, WIG QJ
T j-anaietonized RTTY Con verter, W U J L
P utti ng U p n Quad, K2AA C
H1<: -45 Modifieution s, K2GO I
li D.IS Cunverte r for 8M . W A2 H V K
Dual Mobile A nt en n a Syst em, W 2IA Z
Case for Hale need P i-Net , W 2LHB
Effective Filte r Ijeslg n, W 20ZY
H E. 35 P ortnbtlized , W ;UK H
Compact Full She 20 M Hearn , W 3PM V
Min ute Motor. wawpv
L ast W ord RTTY Converter, W 3TUZ
Bandsw itchin lr Ht"lays at V HF, K 4GHY
Twin-City TU mTIn Mod., K4G RY
Tuned Feeder-s Forever, W 4RGR
A RR-15 Conve rs ton, W 4W KM
RT_45/ARQ_l , W 4WKM
ARC-5 Recei ve rs, more, W 4WKM
HC-230 Converaion , W 5};H C
Handsllrea' li ng the BC-348, W 6E UL
Product Detecto r with One T ube, K5J KX
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Power Xrmr to Fil. Xfrn r- conver-sion, 'V5VOH
12 Volts fr-om 6, K6 BIJ
~ot Generating T VI, K6UI J
FuU· Wave T ripi e r Myt h , W 6LW E
Push-pull 5763's on 14.1 me, W A6SlZ
VHF Vag i's f rom T V Antenna , W 6TKA
Two Mete r DSH Adapter, W 6TK A
Two Mt"t e r Coupler/SW R Bridge, W 6TKA
Eleet ronie Genius Confes stons, K6U GT
Code Mon itor tor CW Ma n, W A6UVS
P ana tla ptor Converter ($10" K6VNT
Opera ting T abl e, WV6W AV
ARC-5 Motlica tions, W 7ATK
DX-60 Vector Vt' O, W7IDF
Ba ndswlteh Swa n 175 to 20M, W 8DH 7,
UB5UG'. 5 Ranll Vt"rtica l. W 8F AZ

7b

Using t he SW H Meter, W8JW P
Com pac t. 40/ 80M Ant en na , W 8MPD
The Vulue of T wo Meters, W 8VVD
PrcplIri n lC to be a Silent Ke y, K9AMD
N u N uvts to r Approuch , W 9DUT
Vertical A ntennae, Wg EGQ
Mobile Pield Strengt h Beefi ng, W 9NTP
Noise Generator, K90NT
9811 Su rpl us Pre... Amp, W gS LM
VHF T u nab!e Oscilla tors , K'I'CZD
Automat ed CW , DJq.,HZ
E u ropean Mobile DX , G311ID
Direct ional Coupler Indica tor , VF.2HE
How to Heat Hig-h S W H, VE3A ZX
Novel Ground P lane Anten na, VE7R RM
D Xped it ion to Aldabra, VQ 9HB
Video Modula tion, W 8VCO
H-48/ TItC-8 220 mc Ba rg a in , K3I U V
End of Li ne Indica tor, K8I QY/ K8TAC
Kitchen Hea t S ink , W¢ CGQ
Antenna Fact & F ict ion , K6CTV
T he T rouble W ith Fred, XYL G3MRN
Cheap P ho ne P at ch, K5HPT
Remote Antenna T u ning, WN2CQM
Redic Astronomy, W A 2BWQ
P ra ct ica l V Beam, KIMRK
SW R M et e rs , W 2K P E
Amateur Ra dio in Bri tai n, G3FP K
Further on the W indom, W3A FM
Diode Fj-equency Dou b le r, K6AI
Conquertne Fading R'ITY Signals, W 5REK
Rig He re ill Homebr ew , W 5HJV
6/1 0 Meter Mobi le Antenna, W 3GSC
H ig h Capacita nce VFO, YU IFR
Constant Gain Audio Svatem
Select ive Audio Ha ndpasa F ilter
T ra ns is tor ized A M/5SB r ig
T he VR T ube
Com pact T ra n8i8tor Circuits
ZL S pecla! fo r 40 Mete",
Diode Noise Generator
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Carole Hoover K9A,\ID decided to do a survey and find out just wha t
it was that made ham clubs tick. She did a thorough job of vielttng
hundreds of clubs, sending leiters and questionnaires 10 many more,
and in terviewing club officers of successful and failing clubs in depth to
find out everything possible 10 help other clubs to be successful.
In thi s delightful book Carole spells out the results : the secrets of
success and failure as they emerged from this study. There is virtually
no way to read this book and still have trouble in keepi ng a club not
only ali ve hut alive and expanding. This is not a hook of dry sta tistics,
it is a live and interest ing how-to-do-it manual for successful club

•man aging.
Every club officer in the world should have a copy of this book to use
for reference. Clubs would do well to consider orderi ng copies fo r their

officers. The fellow who has a copy of this book can stand up in his cl ub and speak with authority
and fight through the usua l heel-dragging that slows down meetings and bores members.

Profusely illustrated in case you can' t reed, •price: 81.00

73 Magazine Peterborough, N. H.

The March issue of 73 will probably disa ppear from newssta nds and the coun ters
at parts jobbers in record time for t his will be our big receiver anthology issue wit h
pictures and descriptions of just about eve ry receiver made since the War. This is
quite a list. It gives all the info you want to know about these receivers, the origina l
costs, the yea rs they were produced, i-f frequencies, frequencies covered , current
average used price, and anything special that you might want to know about the
receiver. Subscribers won't have to worry about missing this big issue. They won't have
to worry about missing the April Sideband Transceiver issue either. Subscribe. Send
info on separate sheet or clip coupon.

Name .. .. Call .

Address __ _. _ _ _ _ _ _ .

C ity Zone State .

o $3.50 One year 0 $0.50 Two years 0 $9.00 Three years

o $4.00 O ne Year o utside Nor t h Ameri ca . I U. S. or C a nadi a n funds)

o New subscription 0 Rene wa l (expires 1

o $1 e xtra e nclose d for membership in t he In st itu te of Amate ur Rad io.

C lass license First lic ensed Old Calls .

73 Peterborough, N. H.
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New Products

Noise

C onve rte rs

Six & Two Meter

Lafayette now has a six meter converter
( Xlodcl lI E-56, $29.9.5 ) and a two meter con­
verter ( IIE-7l, $31.9.5) available. The outputs
are 7- 11 me for both awl they have built in
power sup plies so y O Il don't have to sap your
receiver. Quest ions? \Vrfte Lafayette, III
Jericho Tpk. , Syosset, L. l. , N.Y.

RTTY Award

The HTTY Bulletin, Box 6047, Daytona
Beach, Florida has a nice certificate availab le
for HTTYers who call produce QSLs showing
two way HTTY coutucts with all 50 states.
Send cards, ge t back cards plus certificates.

Waters Coupler

Owners of a Waters Universal H yb rid
Coupler that haven't sent in their warrantee
postcards (about 80% of the owners, unfortu­
Hately ) will have to write for the modifica tion
sheet on this unit wh ich tells how to get even
better operation with tape recorders. If you
h ave one of these couplers you'd d o well to
get on their list. If you don't h ave one then
rush out and buy one and get on the list.
Don't miss this list . \Vaters Manufact uring.
Wayland, Massachusetts.

certain ly want their new catalog 68NC. \Vrite
New-T ronies, 3455 Vega Avenue, Clevela nd
],3, Ohio.

Silencer

SSB Power Tube

1

,-

New·Tto nics

has one of the most comp lete lines of mobi!c
antennas and accessories we've seen. You II

Home cons tructors and engineers may well
he interested in the new Amperex 8300, a
twin tctrodc wi th ins tant heating fi lurneut for
mobile SSB rigs in the 200 watt input range .
73 would look favorably on ail article on a rig
using one. \Vrite Amperes. 230 D uffy, Hicks·
ville , L .I. , N.Y. for specs. Mention 73.

Owners of Hammarlund IIQ-170 and 180
receivers should get in touch with Hammar­
lund immediately about ad ding a heav y ign i­
tion or pulse type noise silencer which has been
announced. This accessory sells for $33.50,
uses three tubes, and works on all modes of
recep tion. Ilammarlund , 460 \Vest 34th Street,
N.Y. I.
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A COMPl.ETE MQNO·BANO KIT -INCLUDES 1 KW
~ 5C 108O~BAW N~WIRE.INSULATORS PEP

' " AND WvlPLETE INSTRUCTIONS
TO PROPERLY INSTALL-

IISALUNII

@QOO'40o<roo< 15 112' .
or II odO Meier -

JjJGH PERFORM~CEINVERTED''V' ~
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TELREX LABORATORIES ASBURY PAR~ N.J

Globe and
C atalog

The 1963 model International C rystal cata­
log is now out and you'll be sorry if you don't
have one. They have quite a collection of small
circuits and power supplies available in add i­
tion to crystals for any application you can
imagine. 18 North Lee, Oklahoma City, Okla­
homa.

40 & 75 Meter Dipole s

New-Tronics Corpora tion has announced
their new rotatable remotely tuned dipoles
which art' availab le for 40 and 75 meters or a
combination of both frequencies . T hey tune
across the entire hand from inside the shack,
are fed with 52 ohm coax and use no traps,
baluns or matching devices. 'ViII handle a
full kw. The largest model is only 3 1 feet
long. Maybe you'd hetter write for full speci­
fications on this one, eh? It can probably do
a lot for your signal on the lower frequencies,
particularly if you are a bit short of antenna
space.

Tra nsistorized

Signal

Generator

Quite a package. 135 kc to 120 me on fund a­
mental and up to 240 me on harmonics; battery
powered; 3 lbs.; internal or external modula­
tion; crystal test oscillator; $34.90 in kit form .
Write Pel E lectronics, 214 Main Street, H ack­
ensack, N .J.

FEBRUARY 1963

G

If you shop around carefully in other ham
magazines yo u may be able to fin d this very
same globe wi th no subscription bonus being
sold for a pal try $ 19.9.5. \ Vhen you think it
over carefully I am sure that you will see their
poin t and order a globe fro m them for it cer­
tainl v is worth that th ree dollars ex tra not to
have another year of 73 to worry about.

In case I have not been as persuasive as
usual and you still insist on ordering this ter­
rific 18" diameter (nea rly fi ve feet around the
eq uator ) world globe and the on e year sub­
scrip tion or renewal that goes with it whether
you like it or not (unless you are a life sub­
scriber in which case drop li S a line for your
special deal which I daren 't pub lish for fear
of starting a rush for life subscript ions) . T hese
plastic balloons arc guaranteed , so don't grum­
ble about what happens when it ge ts old. I
have two of them that ha ve been kicking
around for over seven years now and they are
still going strong. Use them all the tim e. De­
flate 'em when going to hamfests or moving.
Just jot your name, address, call, new or re­
newal sub (give expiration date if you know
it ) , and bundle this lip with cash, check or
money order ( U. S. or Canadian ) and send it
to us: 73, Peterborou gh, N. II.•
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Speech

Clipping
•

(.. "' ~ .. ::t:: '\ -- .
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•

TIlE AHTICLES 1:\ amateur maga­
zines extolling the advantages of speech clip­
ping h ave app are ntly 1I0t all been ill vai n for
we find th at some commerci al units are now
appearing to accomplish this fun ction . In ad di­
tion to the C-Y Electronics "Chatterbox" which
we reviewed in the December issue of 73
(page 19 ) , there is th e Speak-Easy, being
manufactured hy Instru ments and Communi­
cations, Inc., down in Wilton. Connect icut.

Bather than have you flounder back th rough
your magazine library or pull a strain lifting
down the new Editors & Engineers Handbook
to find out abou t speech clip ping, we'll indulge
in a short non-technical discussion .

Fi rst let me explain, no doubt to th e hor ror
of the manufacturers who are intensely emo­
tiona lly invoked with this, that a signal with
the speech well clipped sounds lousy. It sounds
loud , d istorted, and unnatu ral. It is.

Un der normal conditions, if you ever happen
to run across normal conditions, it is very an­
noying to sit and listen to all the racket put
out by a speech clipped rig. The difference
comes when you are trying to eke a weak signal
through the noise, at which time the clipping
makes a world of difference a nd you bless every
db of clipping and the redundancy of our Eng­
lish language . T hat noise, incidentall y, can he
from Pa pa Thor, ten \\,9's on the same fre­
quency, the razor next door, or from your first
rf stage. Clipping helps.

Someon e always wants to kn ow how things
work, so T suppose we should at least g ive a
hint, or maybe pi le confusion upon confusion .
It's like this. O ur voice is made up of a bunch
of sine waves of many freq uencies. Some of
these a rc high ( loud) an d many arc wee. The
result of this is that when we set the gain con­
trol of the transmitter so that th e p eaks of the
voice reach 100%modulation, the average mod­
ulation is quite low. If we put the voice sine
waves through a clipper, we shave 011 the tops
of the higher sine waves until we are down to
the lower ones, making our speech into more
like a series of sq uare waves, a ll reaching to
the ]00% level . Our average perce ntage of
modulation can thus be increased tremendously.

•

You can go too fa r with this, of course, and
e nd up with something that is hard to recog­
nize. Oh, you have to puta litt le fil ter in there
to smooth the sharp corners of those sq uare
waves e lscwisc you will have a verv broad
spattering signal. for these li ttle square edges
are actua lly high aud io frequency harmonics
which make your signal occupy more than the
regulation 3 kc sideband.

If your ham opera ting is of th e ra g-chew­
with-local-sta tion variety then you will have lit­
tle need for a clipper. C\ V-only operators may
also feel that th is is of little mom ent for them .
But if you occasionally attempt to get in over
your head and wrest a QSL from one of the
choicer DX sta tions, or try to work out a little

•
on the Vl l F's, or attemp t anyth ing at all on 20
me ter phone, then you might well consider
build ing in a bit of clipping or buying one of
the commercial uni ts.

The C-Y Chatterbox ($24.95) connec ts be­
tween your mike and the speech amplifier and
is transistorized a nd self-powe red . The I & C
Speak-Easy is a small console job, comp lete
with modulation percentage meter, which con­
nects in to your transmi tter or transceiver. W e
found the connections to the Clegg 99'er to
take only a few minutes and that the Speak­
easy not only was a help with its clipped and
fil tered audio when things got tough during
ban d openings, hut that the modulation meter
on the fron t panel was edifying and assuring
to watch as we talked. It eliminates any guess­
ing about how well you are fi lling ou t the car­
rier and you can back off from the mike as
much as you want, correcting for the distance
with the gain con trol and know how vou are
doing without having to ask. .

The Speakeasy comes ill kit form for $24.95
and gives you quite a lot for that price . The
kit goes together easily, heing mostly a printed
circuit board . You can spend $:34.75 and get
the uni t ready to connect to your rig. The
Speakeasy is available a t most rad io parts dis­
tribntors or from Instruments & Communion.
tions, In c., 33 Danbury Hoad, Wilton, Con­
nect icut.

. .. \VAY;,\E
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J.W. MILLER CO. 5917 South Main Ste,Los Angeles 3, Calif.

USED EQUIPMENT­
GUARANTEED A-I CONDITION

Letter

Hl'a r W a yn e,
I ha ve nlways been particularly im pressed by you r

ma ga zine's artieles on t he mod ification of ham gear, bu t
your J anuar y COVl'r has out done them all ! I m ag in e ! A
modification of the U , S & A !

A moment's thought c.n tb is m om ent ous u ndert ak ing
lea ves me w ith a few doubts , How are your Brook lyn
offices m n nag jng now t. ha.t Long- Isla n d ha s a pparently
s u nk into t he sea ? A nd don' t ) ' U U think t he eel f -etvled
a nti-com mun ists of Cali fornia will be en raged to find
that t he F lorida Ke:)'11 h ave been ceded to Cuba ? P e r ­
sona lly, I am deliebted to fi nd mysell living in a n ew
s ta t e m nde up of wha t W fl lI fo r merly Ill ino is , wfscons tn ,
a nd Michig ll.n 's u pper p enineu'la, But 1 wonder how t he
boys on t he u pper peninsula will n ow sig n the ir calls .
W8XYZ/ 9 ? W 8/ 9XY Z ? W 9/ 8XYZ 1 W ell I'm su re some­
thi ng ca n be worked out.

I'm certai n N ort h Da kota w ill be happy with its ac­
qujait ion of hal f of Sout h Dakota , South Da kotans need
no t worry. f or thei r sta te has a bsorbed all o r w hat used
to be Nebr aska . Not to be out done in t his coup d 'eta t ,
N ebraska h as reta ined i ts orhd nal shape and d evour ed
Ka nsas, wh ich no lo n g -e r ex is ts, except (o r the members
o( a provisional g o ver n m e n t w ho are being sh elt er ed, I
understand. b)' some subve r s ive Okla homa ns. Our r rtee de
in N ebr aska have rea II)' dr.ne it up WE'll . T'hey'Ve p ut a
big chunk o( Colorado out of business too.

P er ha ps in the near f ut u re you'll run an a r t icle ex­
p la ining how this ccnverelon was accomplished. Oh well.
it pr-obably s ta rts ou t " F i rs t remove all wiring and com­
ponente except the f use holder in the upper left. , • ."

Seriously, '''a y ne , I enjoyed the J a nua ry iss ue as
thoroughly as 1 did all the others. 73 continues to be
my fa vor-ite of t he bi" three.

I n rE'p)y to your ed itorial inQu in r, the best way t o
get me to subscr ibe instead of b uying f rom the n ews­
s ta nds would be to make sur e that new subsc r ibers s t a rt
getting their conies within a r easonable time. I have
a f ew f rie nds who sen t their mane)' in October , ha ve
received cancelled checks , and have just bought the
J a nua ry issue a t t he newss t a n d.

Usually I find m y hea d bobbing u p and down as I rea d
your column each month , but this tim e r fou nd it away­
i ng ( rom s ide to s ide as you sug gest ed t hat i t was my
duty to keep the ha m magaz ines in busin ess . I've a lways
t hought tha t it was a buai e essmen'e duty to k eep his
p roduct worthy of cont in ued consu mption. QST is an

4-VIK ING "500" T rnnsm iUers (new price sr050 1
only $.4 95. VIK ING VALIANT $269 ; KWS- l $895 ;
G LOBE SOO-C ($895 new ) $425 ; B & W 5100 $199;
DX- t OO $149 ; N C60 w/ 5 coils $329; NCI 83·D $199;
H & W L-I OOO.A $229 ; NC-300 $229; COLLINS
:12 Va $299; K P-8 1 P IEHSON $225 : V IK ING II &
VFO $149. Ma ny others in s tock. W ri te & ask.
Comp le te lin e o f An tenna s & Ha m P arts.
Dfer etbutcr (o r Collins . H a m m e r-lu nd, Johnson ,
H al llc ra f te rs , Gon ae t , Na tion a l. Drake. B & 'V.

TOP TRADE-INS!
I\II SSIOX II A M S UPPLIES

5472 Miss ion Bl vd. R ive reide , Ca liC.

Pho ne (a rea code 714) OV 3-0523

IMPROVED VHF-UHF RESULTS
J Beam Skejetcn Slots for 50· 144· 220_432 Me.

'l'rl'mendous reeune at moderate costs .
Specials

300 10 52 cum wll lenll'O" r lJ aluns-~:1 connectors 50·54 mcga"ycJl'8
$10.75; IH. · 14S megaeyclee $8.60

I\G8 U Na me B rand r-oryroam Insuta ted cante ft . . 13
F OR THE DX BOYS

n 'lZU :\ l l l1 llJ caJ<l ~ 10 · 15-20 A low, low $74.95
BE PROUD OF YOUR SIGNAL

GAIN, Inc., D ept. 732. 1209 West 74 .
Chicap;o 36 Ph.: 874 2610

TON S OF ~ M A T E U R EQ U IPMENT IN ST O C K--
\V\VIE$'r1EIRH~ IIlA\IDIIO

SAN DIEGO
1331 Indio Street BE 9-0361

•
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SSB Dinner March 26th
The Twelfth annual SSB Dinner w ill be

held at the Stut ler-I tilton in Xew York wi th
d isp lays opening at 10 A~f (73 will probably
be there ) and d inner a t 7 :30 P~I. Steak dinner
is $12.50 if you pay in advance : SSUAHA,
Buddy Hobins \\'2]K:\' , 4665 Iselin Ave., Xew
York 7 1, x.. Y.

Mobile Rally in Belg ium
Word from the Amateur n adia Mobile So­

ciety (C 3 BI D, 5 Ferncroft Avenue, London
;'\' \\ '3 ) tells of an internat ional mobile rall y to
he held April 28th (Sunday) in Verviers
( Easte rn Belgium ). If y Oli are going to he
driving around Europe a t this tim e make it a
point to he there.



excellent example of t h is. I h aven' t boug ht one copy of
that r ag s ince t hey began immlting m y in te ll igence by
beg ging for contribu t ions to t heir r idiculous building
fu nd . What is t he AHHL becoming a nyway, a chu rch?
At a n y rate W a yne, k eep up the good work and I'll k eep
on buyi ng. Ani! if it a ppears t ha t I ca n e xpect prom pt
defives-y on a subscriptio n one of t hese days, I'll send
you a check.

If you've managed t o get th is fa r , than ks fo r l ' is t.ening ,
Or-e day soon I ' ll re-do a map of t he Soviet U nion, a nd
perhaps you ca n use t hat on your cover .

Da le Ul mer, WA9CZQ

All 73 readers erceot Dale get two demerits for missing
the map that [ hid on the cover last month. Heh ; heh!
And I even gave )'014 a broad hiut all page one too. Tsk.
N our, about those subscriotions ; whooe)' . . . 1dwt a prob­
lem. l ust a little over a year ago the cutting and filillg
of subscription stencils began to be too much for us to
handle by ourselves without quite all iwuestmewt in laryer
mackinery, I spent weeks trying to solve the problem. Ft­
noll y I farmed the job out to a comme rcial firm that soe­
ciali~ed in this and everything rail fairly smoothly lllltil
last September. Our first issue was ill October 1960, so
everyone who had a suhscriptiow fro m that first issue came
up f or reul'1t'al in aile big lump. Durill.q September and
October tee had well over 10 ,000 rene'U'als ill addi tion to
thr uSllal number of f leW slfbscriptions. Th is did it. I be­
{ la ll to suspect that all1t'as not wcll by late November when
the complaints started coming in. B}' mid-December I was
ready to commit ma}'hem if an ulcer didn't fillish me off
first . I called a'ld catted, getting the same message each
time, " W e'U Ilave e'lJersthwf/ caught up in a few dass,
don't worry. Selld us the complaints and we'll check thnn

(W2NSD from page 6)

q uered by the U. S. at any time in history . , .
etc. Permission is hereby specifically denied
for any of these awards to be listed in the Di­
rectory of Certificates and Awards or in CQ
Magazine. These are our awards and only 73
readers should know about them.

loAR
The deadline is drawing near for anyone

who is considering going along on our tour of
Europe next full to join the Institu te. The
rul es for a charter Right specify that everyone
must have belonged to the charteri ng organiza­
tion for at least six months before the Right.
When you consider that the normal fare for a
round trip economy ( the cheapest fare ) to
Rome is $630, you can see that our group fa re
of $500 round trip , including London, Paris,
(Ieuevn, Home and Berlin plus accommodations
and breakfasts in these cities qualifies as quite
a bargain.

If enough west coas ters are interested we can
arrange for a second group to leave from Los
Angeles, but this will up the cost a bit, natural­
ly. Even so this is probably one of the most
economical ways to make the trip and it will be
with a group of fellow hams, which wiII make
it a lot more fun than such a trip would he if
you were all alone ,

We are making arrangements for hospitality
during our visits to the five cities, Between the
RSGB, the REF, the Intern ational Ham Hop
Club, The DARC and other clubs we may be
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f or YO Il and print the stencil Oil it to prove everything
is OK." By Christmas (Mer ry Christmas I) the complaints
were ont nwmberiwq the subscriptions alld some of the more
sour dispositioned of our readers were accwsinq us of fraud,
Better BlIsiness Burealt, post office violations, and so f orth.
IVe may be TARFU, bllt we're not crooked , so the fC71'
who flot defillitely unpleasant rrceioed refunds of their sub­
scriptions awd. 0 note sayin.ll that 110 furth er subs wOli ld
be accepted f rom them, ever. The only solution to this
whole miserable problem wa.~ to buy the machinery, hire
the help, alld move the stencil department up here 'with
cverytlli1lg else. The machine cost well orer $1000, count­
ing the needed accessories. Special typewriters ran up the
bill ct'CI! more, pillS the time and phone catts to {ocate all
this. We''I'e hired two n£'71' girls to halldle the stencils alld
subscriptions. And we had to cut down to 80 pages u;ith
the Lanuary issue to help flet us through tile unexpected
financial drain, IV e'U have ever},thing moved liP to New
H ampshire by the time yOlf read this and I thillk we'll be
able to kup th inas running smoothlv this way. M y aroto­
gics to everyone who suffered with us tJirollgh this growing
pain. Now, the last item Dale, afld I come close to editing
this out of your lett er, being held back by some vestigillal
shreds of [ourwalistic hOllesty 1t'lrich whispered to me that ,
riS/ hl or wrong, }'OU have 0 right to say your piece, Is i t
really fair to pass 1II0ral judgment on the L eaq ne as } 'Olf

have done without ktlOwill.q all the facts! After all, the
decision to finance the JleW headquarters bllilding (did you
see the picture of it i ll the l anuury QST on page 62 ! It
is immense t} by donations from Leaane Membe rs was made
b}' the Boa rd of Directors. [ am sure that the Directors
of the League must have had adequate and good reasons
for th is move and that , if use klle'lu them, we would u llder­
stand and approve. . . . waync.

able to meet local hams and get a nice per­
sona l welcome to each city. Those of you who
are planning on making the trip might start
looking for DX hams near or in these cities
and finding out what points of interest they
recommend.

In order to keep the total cost of the trip
down to ham level , I wil make reservations at
second class hotels. Those of you who have
traveled to Europe or who have read "Europe
on $5 a Day" (excellent book), w ill know
that this is the best barg-ain in such travel for
the hotels are spotless and are different from
the first run expensive hotels in that they are
usual ly smaller, loca ted around the corner on a
smaller street, and are more friendly, These are
the hotels that the Europeans use and they are
a lot differen t from the expensive American
type hotels, The trip will be one you will never
forget and one you will want to make over
and over, once you have tasted the delights of
Europe.

The enthusiasm for our European trip has
bro ught in several suggestions for further trip s
and we ha ve tentatively started planning for a
1964 spring trip through Mexico, Central
America, across northern South America, up
the Leeward and windward Islands and back.
In the fall of 1964 we figure on running a
fl ight to Oslo, Stockholm, Copenhagen, H el­
sinki and Berlin. If you have any other sug­
ges tions let us know and w e'll see what reaction
we get from the 10AR members. Obviously I
cannot he a tour director on so many trips, so
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FM MOBILE EQUIPMENT
Motorola FMTRU·41 V

6V-1SOMC 539.50
12V-1S0MC 544.50
St r ip

Transmitter

FM SURPLUS SALES COMPANY
1100 Tremont St., Roxbury 20, Mass .

Sales to Amateurs Only

SATISFACTION GUARANTEED

Motorolo T44A-6
6- 12V- 4S0 MC

$49.50

--o;;;;;;;;)[)>-//
fl.dlH" IIft.rtlren.. anlll F... ALL Amat... , Tr •
N.h.. • • All M..... ShIrt lII ill.... GUllI"aIItMd f ...
Wa.. flee.lv.u . M"''' W...td 500 Wall. Ph., ,.,. PI.
Wid. RftIP U. . Sir........ H,t er Llilk Dh Mt FMd.
Cl..r All Baad.1 L i . ht. HM t. W••I...... Pf..,
Compld 0 total leo. tA US n. with 8t ft . of 11 DIam
bal a~ fHdlloe, HI· lmpact moldl'd rMOOanl trap• . CWL • OL
1":11: 5" 10'11:1 . V... lu.l tua. to It..lrQ mit for bellaUk. r..
•ulu . ~e.lIIllC for ALL world · wld, .hor t-.a.. reeehtn UM1
" m.alev.r transmUte,. . For l"OVICE AND ALL CLA SS AltA ·
TE URS l NO EXTR'A TUNERS OR QADOET8 NEEDED l
Ell mtn lll.e. & .epante antenna. with n e.UtIlC perfonaaDCe
.uaranteed. U.... IItv.rlld Y I....11 bifid ' .....r I"a. NO
HAYWlBB BOUSK AP1'KARANCEI EASY INSTALLATION I
1l0- tl . %t-!&· I••elU bands. Complet SI4.t5
~O -20 -15 -10 meter bands. 5~ ·'t. ant. (bes t for .,,1'.) • . • 13.95
SEND ONLY $:s.to (n.h. $ ., ..0) IJId pa, poItmlJl baJaDCa
COD plut ~te•• on arrlnl or ••nd tuu pfi r", rtrr DNtp.ld
d..UHfY. Compl ete In.tallaUon &. tedlllital Instruttlons rue­
Ilbhed, Fr<>e InIonnatlon.

AnU.ble oob' trom :
WESTERN RADIO • D. pt . A7· 'Z - K. arn&Y, Hebrask•

1147 Venice Blvd" Los Angeles 15, Calif.

Instrument T ap SWitch , 11 con tact , Shallcross
#4605-S Delivered $1.75
# 139~S, W.E. Polarized Relay, coil 2 w in d ings,
30K & GO o hm, s pd t , NEW, b oxed. Delivered $3.75
24 VAC 10 amp Transformer, lIS/GO/I pri.

Delivered $6.50
Meters in sets: We h ave in stock hundred s of
Westinghouse m e ters a nd u sually can get t o­
get her what is needed in 3" s ize. Delivered $5.75
Wa y ne 's editorial in J a nua r y touched my hear t .
T ell you r f r iends t o s u bscribe to i 3 73 i 3 73

AT LEAST A TON-TON OF TRANSFORMERS
WRITE YOUR NEEDS

HIWAY COMPANY

JEFF-TRONICS

I Surplus Electronics
Pi·S'~t ... c r k I.oadinlt Capacitor. 5 sections, e ach 400

mmld. 2 000 mm f'd tot a l. %" s hal t. t 1b5 $2.00
Co u p li nc l or a bove ca ll. %" t o ~ ~ H , b rass $.35
I S' 756A T f':II: a ll In>lt. "zenee" r-efe r-ence d iodes . 8.2v,

400 m w $1.00 ea. 4 for sa. OO
B utton Mit. Feed-t heu capacitors, 1000 m m f d , 500

vde, s o lder - In t ype; 250 m mfd, 500 vdc, m ounts b y
nut in :s." hole . E ither type . . .. $. 15 ea, 8 f o r $1.00

Adjulltabl~ Audio Chok e, 2Jh to 8* henrtee , l ~f'
s quare " 2" hhch. 900 ohm s , r u ll y ca sed, Jh Ib... $• •9

Pewee Tun... 350-0_350v, 135 rna de, sv Sa, 6.3 v 3.6a .
3"x4"x3 lf.l'". Ijncused. 7 ne $1.95

Please add ample posta ge, and in Ohio add 3%
seles tex. Any excess will be refunded.
Send fo r our cata log of many more surplus

buys.
4791 MemphIs Ave. Cleveland 9, Ohio

Vitriol
It is annoying to see the ARRL being so

vicio usly a ttacked by CQ's OLD ~[AN, par­
ticularly when he is so complete ly off base in
his cri ticism. \Vhile most of the ham publica­
tions, club bulletins and such are doing yeoman
work in building up our hobby, it is painful to
see a coup le of mimeographing Californians
swinging an axe at our underpinn ings with
such b itter determination. Those of you who
are on the mailing list for this trash would
do everyone a favor if you would protest this
d estructiven ess and/or ask that you b e re­
moved from th e ma iling list.

. , . \VAY~E

CB or Not CB

The FCC has proposed some new regula ­
tions for the e lf ers. T hese rules are obviously
aimed at e limina ting the ham type of opera­
tion from the Cit izen's Band and , jf they are
adopted, there may be several thousand dis­
placed C lt'ers working for their T ech tickets.
I suspect that a long this Spring some time
the re may be a great demand for ar ticles on
converting C B gea r for s ix meters. This may
have a temporarily depressing effect on the ell
manufacturers, but perhaps we will find them
following their market to the ham bands.

On the other han d it is entirely possible that
carelessness of the FCC, in their original wri t­
ing of the regulations and their subseq uent
lack of clarification or enforcement may come
hack to haunt them. T en s of thousands of fel­
lows have invested in cn eq uipment to pursue
the hobby of C Il chit-chat and they may be a
force to b e reckoned with .

We re open for any volunteers that have the
know how to set up th e p lan s and who would
like to work on this. This might be something
ideal for one of our re tired hams to get his
tee th into. We'd like to have all trips be made
for the lowest possible cost per person , with
just a small p rofit left for the Institute to help
it grow and be ab le to thus fin ance further
trips.

Charter members of the Institute ( those who
joined before Dec. 3 1. 1962 ) will have fi rst
choice of seats on a ll fl ights. On many planes
charter groups have a number of first class
accommodations available and it is a lot more
comfortab le to fly in these. Charter members
will also, in effec t, get th eir membership do-

/

r- nation of one dolJar back i f they mention Char­
ter membership to the loAR on their next sub­
scrip tion renewal to i 3 and send us one dollar
less than the regular subscrip tion fee for the
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Like New

RAX

Edwin Cole W 71 DF
P. O. 80, 3,
veshon, Wesh.

cuit into a converter type front end as simply
as possible. Mv second though t was to [nry
an HAX-l for the tuneable intermed iate Ire­
q uency section. Two thoughts per project is
my normal workload . A nine tum length of
3011 ~ I iniductor with a three turn link and a
broadcast variable were added where "exist­
ing circuit" is ind icated in the "Like New"
circuit. T his junk-box expedien t tunes forty
and twenty. T he coil is ~ inch diameter, six­
teen turns per inch . A 12AT7 was used for the
mixer, and half of another one for a Pierce
oscillator to take care of the beat generation.
Despite the socio-economic pun this combina­
tion works well enough that ideas of an rf
stage and a more sophisticated oscillator were
abandoned. I suspected that with the feeble
input voltage from the antenna the signal-to­
noise potential of the mixer circuit would not
be fully exploi ted. This was confirmed by an
annoying comparison with a more e laborate
uni t built by \\'7ATK ; nevertheless simplicity
is a vanish ing virtue I cherish, and with the
added leverage of a well-fed d oublet cut to
7050 the performance on forty is good .

The simplest ap plication of the 7,3 mixer
and the HAX-l is worth trying if you want a
receiver of modera te sensitivity and excep­
tional stability and calib ration util ity ( this last
means the dial is readable to a fine point and
stays put ) . As it happened I thought the sen­
sitivity was very good until I heard what re­
sulted when ' V7ATK's rf stage boosted the
signal and gave the mixer something to work
with. But even without the rf stage the Per­
formance left me with this conclusion: I could
huy a better rece iver but I wouldn't dare bring
it home. What began as a ten tati ve expert­
ment jelled as the sta tion receiver uud 110 e lab ­
orat ion is contemplated until solar storms or
bigger test sho ts bring ten meters back. Tha t

OSC

4700.l\.IW II
r-:--­

i - - - ..
I' '-+1-:-:-::I IF. XFMR.

I : :EXlSTING
'-.;.+'.,) , CIRCUIT

t...:=-=-, '
I
I
I

3

v,.
._-

-

lOO K

Rz -C'OOSEE
_ TABLE TO-

V'A

10K 2W

R,
lOOKL.........C)Il;;.;+

--

'00

,,,

R'
Q-".V', .,. .................""...------<p-'.ioi',iV-.,

I50V ' .01• • •.,.
•J.
••-EXISTING

ORCUIT,-,,,

The 73 mixer circuit using a 12AT7 plus half of
another 12AT7 as a Pie rce oscillato r. A 7 mc
do ublet and t he coil -conde nse r com binatio n in
the uppe r left corne r replace the normal IF
tra nsfor mer input. Th e fou r crysta ls permit tun ­
ing fo rty meters o n a ny of t he RAX·I ba nd
position s, and certa in comme rcial stations [ervs­
ta l on th e high side by t un ing backwards-which
is good enoug h for th e m.

J UST WHE N I T lII1\K O UH World
War 11 surplus has been th inned out somebody
com es lip with a new idea that makes working
the old d igg ings profitable again . Green's Im­
partial Statist ics Agency regularly proves with
sly pride that 73 is the best source of such
fresh thinking on the technical front. AmI sure
enough, look at page 32 of the October 1961
issue, and the letter from K6BHi\ on page 39,
Vlay, 1962.

The "Like New Mixer" plus one HAX-I
(more about this later ) can provide a receiver
with superior signal-to-noise ratio and more
than adeq uate stability for sideband service.
For a very few bucks you can sup ply d rift­
meter readings to your friends on the round
table. T hey like to know when they slide
around and will compliment you on your ac­
curacy, honesty and gall.

~ Iy first thought was to turn the mixer cir-
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Name . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call .

. .. 12.95

48- Page
Bargainsl

Fr id a ys 'til 9

ELECTRONICS ,·

• • • • • •

DOUllLE MALE
F.~o", ., .,....,ry_
.... ..,., •.,. P , .,c;sion
......x. ru Eli'~

Iockin l t ype ,
s" ~.,, pl.'N.

u . .. 1.25

Thief River Falls. Minn.

' AN EL MO UNT
o..,.t>~. sil1,."
pl.t~ prpo;,s;on

m~, Only ~."
hoi., is nK'dM.
no l(' _l.

., 70

DOW-KEY CONNECTORS

COLUMBIA

DOW.KEY COMPANY,

we....k day s 9-5

A R C-5 Transmitter 100- 156 Me New 14.95
A RC-5 2.1-3 Mc like n e w 4.95
A RC-5 3-4 M e good cond o 6.95
A RC-5 4-5 3 Me good condo 4.95
A R C-5 5-7 .1 M c good con d o 4.95
A RC-5 7-9.1 M c good condo 9.95
Com m a nd Se t Mod u lator B C-456 Exc . Condo 3.95
A FEW 7-9 M c Transmitt e r s a nd 6-9 Me R cv rs
a va ilable {o r par ts only . 2.95
R DZ 200-400 Me Rece iv e r , a-c powered 22.50
A P T -5 Transmitter 300-1400 M c 19.95
A P S-13 T r a n sce iver as is. converts to 420 M e.
L ess tubes , and less parts not needed (or h a m
u se. 1.95

COMMAND TRANSMITTERS

J . J. GLASS CO.

THIS MONTH'S SPECIALS
ARCoS Receivers

1.5-3 Me =-_ 12.50
6-9 M e 9.49

3-6 Me with au tomatic selector which se lect s any
of 6 pretuned f requencies; a switch makes the
r cvr either auto or m anual 9.95

Write for FREE Catalog!

We Specialize in Swapping

1624 S. Main St., Los Angeles 15, Calif.
RI 9·1179 (213)

.'
. ,

',' .. , 4355 WEST PlCO BLVO. LOS ANGElES 19. CALI': '
., ." .... . ~j,. ' ..

190wSSO kc Famous uQ-Ser"

Excellent Condition .

QTH . ..•.. • .

City Zone State .

Send for Columbia's New
Catalog of Surplus Electronic

occasion will be celebrated with an rf stage
and an overtone oscillator. The harmonic of
crys tals used for forty meter reception works
fine on twenty hut to go any higher with a
receiving crystal in the 6 me range means a
ubiquity of beats. T hat last phrase belongs in
the mod e config urat ion, dial excursion type of
magazille, b ut you know what I mean. l Inr­
monic mischief.

TIle RAX series h as been aro und for twenty
veurs or so, but it was new to me and mavbe
• •

it is to you. T he RAX- l circuit and tube line­
up a re much like the BC-453, but it is twice
the size, strictly front panel local control, cov­
ers 200 kc to 1500 kc in four bands and has
a lovely b ig dial. The intermediate frequency
is 160 kc. It's a beaut ifully b uilt receiver and
very easy to work on . My fi rst one I used with­
out IlHI Ch modifi cation until \\'7ATK talked
me out of it, to my lasting regret. A second
was on order and when it arrived I sawed off
the d ynamotor apron, removed two low fre­
quency series traps ( the calls marked 2 -1 01
and 2 -1 02 ) , paralleled the fil aments and found
room inside for a transforme r p ower supply
and a speaker. A V B. tube was added too, and
taken out again when a check of the d esigned­
in stab ility proved regulation was superfluous.

T wo admoni tions are relevant he re. I bought
my HAX's from Columb ia E lectron ics and I'm
a sat isfi ed customer, but I achieved this sta tus
th e hard way. \Vhen the first HAX arrived I
opened the sturd y carton, removed quantities
of pad ding and gently lifted out a receiver•
tightly wrapped in heavy brown paper. Ceo,
new or recondi tioned? The evidence of extra
cure in packing didn't prepare me for the out­
come. Tearing away the paper released a small
Hood of fine, b rown sand , and the implicat ion
in this was soon confi rmed . The tuning knob
could n't be bud ged . Efforts to turn the band
switch resulted in a horrid grati ng and more
sand. Much of the paint was worn from the
front panel and the pressures of wartime com­
munication h ad left several dents in the thin
aluminum dial cover. Depressin g. But as I
said hefore these rece ivers a re easy to work
on and it wasn 't really much of a job to get
the fI"OlI t end cleaned up a nd the gears
greased . The wiring is unusuall y accessib le
unde r the roomy chassis and t racing is simple.
As it turned out a ll three receivers (and pre­
sumahly the fourth, due soon ) worked fine as
soon as P O W (,I" was applied. and I accep t the
m-nr cupful of suud in each one as the price
of dr ~ ' sloragt' over the years. Heal d ry.

\Villi Il I V sc-condnrc ler to Columb ia l hud t ll ­

d osed a note rcporting the cond ition of thr­
first ship ment nud offered to p ay a reasonable
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W 7ATK's heavy duty model. Rea r left rf stage ;
front left mixer with tapped slug-tuned coil cov­
ering 80. 40 and 20; front right 12A17 oscillator
-if cat hode follower. Photographed under con­
ditions of co nsta nt b ragging.

premium for an HAX in bet ter shape. They
replied that my descript ion probably could
apply to the balance of these receivers on
hand , an d that I should expect additional units
to be in comparable condi tion. I d id , and they
were. So if you get sand in your shoes think
nothing of it . just dismantle, dean and lubri­
cate. It's a lot better than rust and corrosion,
and in the past year my receivers have been
used a lot with no component failures. Fifteen
dollars isn't much to pay for a reliable broad-

cast and beacon band receiver with excellent
stability. good selectivity and low noise con­
tribution.

The other qualifying note. referred to ear­
lier. is in reference to the expedient of simply
hooking an antenna and coil to the "Like New­
er." As you would guess, skipping pre-selection
can pay off in images. I attacked this situation
slantwise by using three surplus crystals for
fort y meter receptiuu. Normally I use 6000 kc
and tUIIC forty from I000 kc to 1300 kc on
the H.AX ~ l. This gives the advantages of direct
calibration and best image ratio for the cir­
cuit. IF a troublesome image does pop up I
switch to 6500 kc and tune from 500 kc to
800 kc. With a 6800 kc crystal and tuning
from 300 kc cranking in the sidebanders on
the high end is good fun. You don't need a
steady hand. In fact the receiver seems broad
until you count the kilocycles on the dial. The
fact that the best image rejection is on the
top h an d and the best bandspread 011 the low­
est ban d you can call fl exibility or natural
contrariness. Of course if you do the job right
and use \ V7ATK's circuit you can forget about
images. The coil and condenser combination
he gives covers eighty and forty. and a 3000
kc crystal can be used for both bands. The
circuit for the RAX-I is in Kenneth Grayson's
"Surplus Schematics Handbook." .,. W7IDF

4700 IW

RFCI

10 K ZW

•

500-1000

50

RFC Z

"OVo-~__,.,wV\..__+wv;;.+-....,
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I.b 7.0 13.1
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URPLUS FROM SPACE

807 $1.00
6AN5 $1.25
4X150G __ $22.50
446A $0.50
4-400A __ $22.50

2C39A $7.50 4·250A __ $21.00
XX l 00AS_ $10.00 5881 $1.50
6161 • $35.00 6F4 ( acorn) _$1.75
829B $9.50 250TH $18.50
8005 $1. 4•.00••4X.'.SO F __ $25.00

NEW SURPLUS TUBES GUARANTEED

SP-GOO-JX R e c e iv ers .545-54 m e ILi k e new ________ ______________________$425.00

T -1 79/ A R T -26 T ransmitter s 300-600mc , 35w
Brand n e w w ytube a , for h a m TV________$S,.SO

6 146 T u b e s . New -Tested and
G u ara n t e e d _______ ________ ____• ____~~ $2.25 e a., for _____ __ _____________ ______ ________ $4.00

Crystals, O v e rtone---cR-23 iU ( H C -G/O)
any whole me rrec . b etween 31 a nd 41
jncl. __ • ____ • _______________ _____ ___ ___$2.25 ea.

IOhmite C hoke . R F . Z-28 I
F o r 20 t o 60 m c.. NEW 3 for $1.00

BC-463A Tra nsmitter a nd AM Modulato r s
converts t o 6 m t rs . u ses 8 15 fin a l 2 ea
6L6 Mod ulato r s-N ew w /tu bes _______ . $19.50

PL-259. 80-239. U G-100A /U C oax Co n n e c-
tors. any 3 o r co mbi nation of thre e __ New $1.00

Ni-Cad S t o rage B atteries . 1.2v , Gah __ $2.00 ea.
B ank of 10 B a tte r ie s fo r 12v __ ______ $17.50
C h a rger for a bov e, 115 vac t o 12 vdc~ $4 .95

Read·N-Save

COLLINS 51-J2 Receivers
.5 to 30.5 me.

Like NEW .. .. $390.00

SPACE ELECTRONICS CO.
218 West Tremont Ave•• Bronx 53. N. Y.

TRemont 8·5222

We stod large quantit ies of Military and C om­
me rcial Test Equip ment . We buy AN/ G RC. PRe,
TRe a nd test eq uipmen t TS a nd AN /U PM or
URM . Wha t have you for sale or tr ade?

DB Mdm 3V£' rd -10 to +6d b Imw @ 600 ohms
NEW $2.75

snertt Vaeuum Swi~ehu for ART·B, de. NEW $1.00
Velvet Verniers w/larDf knob NEW $1.00
600 Oh m 300 Watt Non-inductive Resistors $2.50
WE·255A Polar Relays for TTP $4.50
Sockets for use with above relay NEW $2.50
Dummy l oads 27 to 40 mcs 30 watt A·8) • $1 .00
ChOpJ;U5 Sh", Arnold #222 AC-DC llOYdt max___ $5.00
2 Posn Coax Switch, BHe Connectors, 28 ydL ____ __ $3.50

_MONEY BACK CUARANTEE ON
ANYTHING WE SELL­

ALL SHIPMENTS F.O.B. BRONX. N. Y.

(from pa ge 7b)

Answers to Code

Q uiz

NOVICE BAND FT-243 Fund.14980 MeIer 3701·374B-Sleps 011 KC. FT-243
o Meter 7150-719B-Sleps of I KC. FT.243 ea,

ObI. to 40 Meter 3576·3599. Steps 01 I KC. FT·243
15 Mele, 5276·5312-7034·7083 Steps 011 KC. FT·243

Include 5c per crystol for postage (U. 5. Only) Calif_ add
4% To • . No C.O .O:s. Prices · sub ject to chonge. Ind. 2nd
choice; substitution may be necessary. MIN. ORDER $2.50

"Th. House of Crystals"

U. S. CRYSTALS, Inc.
1342 S, h Bru Ave. Los Anseres 19, Calif.

fT·243 Holders 5100 KC to 8700
KC in steps of 25 KC's

OC·34 Ho ld ers 1690 KC to 4400 KC ste ps of 10 KC eil. . .. $1.19

All MARINE FREQ .-FT·243, OC-34 Ho lders. Jol. .005 $2.50
PO LI CE, C.A.P., CO, MARS. To l..01% ... $2.00

CITIZENS BANO-ll MEJERS- .OO5% Tol.
26 .965 to 21.225 MC. 3td Over. Herm. Sui or FJ-243 .. S2.95
13.4825 to 13_6125 MC. 2nd Harm.Herm . Sea l or FJ-243 . $2.95
614 1.25 to 6806.25 Kc. 4th Hollt m. FJ·243 only $2.50

SEND FOR FREE CATALOG

FJ-243- 2 MeIers (Steps of 1 KC) $1.49
FJ-243-6 Meters (Steps of 1 KC) $1.49
FT·243-From 3000·4000 . $1.49
FJ·243-From 1005-2999 (Steps of 5 KCj $2.50
FJ·241 SSB Low fteq . Xtills 310 to 540 KC

(Sleps of 1.852 ilnd 1.388) $ ,69
FT-241 558 Mat ched Pili ts $2.39

Q OR ~

'"SLAN T eAR,
SEPARATIOH SIGN
ERR OR
V
END OF MESSAGE

"EOUAL a:I ooeei.e MEAl(
5 OR .I
PERIOD
5£"11- COl..ON
UNDERSCORE ,
COLON
HYPHEN
OUOlATION MARK
START OR AT T EN TION.
CO_A

<
UNDERST" "'O,.
APOSTROPtiE
.~,

OVESTlON MARK
~ENTHESIS MARK

END OF ....ORK

I. •••••
a ••••
3. •••••
<I. ._. __

5- _ ••••

6 , ••••••••
7 ••••
8 •••• _

g ••••
10 ._._.

I I. •••••
12. _._._.

13 ••••••
1<1. ••••_.

15 ••••••
16 ••••••
Il •• _ •••
18. • • • _.
19 •• _

20 ._•• _
2 t •• _ ••

22 ••••
23 •• _._.

2'" •••••
2 5- • _ •• __
26 ". _ ••• _
Z1 ••••••

-,
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A Precision

Frequency

Standard
Using the ANjSR T.14

•

TilE SUBJECT OF PI\ECISE Ire­
(!llCIlCY control and measurement is becoming
of increasing interest to a growing number of
amateur operators. The general use of receivers
with ca libration accuracy approaching that of
some frequency meters has pointed lip the
unmistakable operating advantages that are 01>·
ra ined with precise frequency calibration . This
is aside from the personal satisfac tion of know­
ing precisely where you are in the band.

Many a mate urs with older or less expe nsive
modern receivers have updated them by in­
stalling 100 kc crystal calibrators. While th is is
all for the good , it is a long way between those
100 kc check points a nd the existing dial call­
bra tion is ra rely good enough for accura te

Roy Pafen berg W4WKM
3 16 Stratford Ave nue
Fa irfax, Virg inia

P hu tug raphy by Mo rgan S . Gassman , Jr.

interpolation. Wi th most receivers, more close-
•

ly space d, rea dily identifiable check points are
desirable. A fur ther point, worthy of con­
sideration, is tha t many of the available 100 kc
calibra tors leave something to be desired in
stab ility. \Vhile a drift of 10 cps seems iucon­
sequential, it becomes significant when we are
using the 300th harmonic to check a 30 me
signal. This 10 cps drift then becomes a 3 ke
measu rement error.

T wo things are then req uired to insure ac­
curate higher frequency calibration an d fre­
quency measurement. The stability of the
standard should be as great as possible and
identifiable calibration frequencies should he
generated at closer spacing than the usual 100
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SPECIAL
100 kc C rystal Osc. Unit complet e wit h
crystal & oven thermost atically con­
trolled..000 15"/0 accuracy or bette r.
Unit # I (Z200 I) of SRT 14 transmitte r
(see article "A Precision Freq. Stand­
ard" Feb. 63, 73)
BRAND NEW in original boxes ­
schematic included
Unit I with t ubes (2-58 14,

1-5654) . . . . . . . .. $24.75 pp
Unit I less tu bes 22.75 pp

OTHER SPECI A L S
Unit 8 (SRT I4} $6.00 pp Unit IIA (SRTl4) 3 .00 pp See p.,4' ,
Unit 9 (SRTI4) 6.00 pp Unit 118 (SRTl 4) 6 .00 pp Febj3 62

15 me if cans -qua lity-current a irc raft type-New se t of 4 3 .50 p p
C ollins 455 ke if-with t hree se lectivity posit ions (2, 4, 8ke) New . . . . . . . 1.6 5 ea .
A RCS/command re ceivers-quarante ed o pe ra ti nq con d ., fa ir phvs. condo '" .L e me 1 1 . 50

b-9. lmc 11.50
R4A/ARR2 re ceiver-New 4.50 pp
Alignment too l kit-9 piece-New .. . 1 .25 pp
C oll ins 20 watt modu lat ion tra nsfo rmers ITes type} New . . . .. . . 2.35 ea. pp

Check or money order wit h order. please

RITCO ELECTRONICS B OX 156, ANNANDALE, VA.

kc. Both object ives are achieved in the unit
shown in th e photographs.

The hear t of th is frequen cy standard is a
surp lus, high stuhility J00 kc oscillator uni t.
This oscillator is Unit I , Z-200 I, of the ANI
SBT-14 Radio Transmitter. Other componen ts
of this surp lus dream were described in the
article, "1\ Surplus Frequency Synthesizer,"
which appeared in the F ebruary, ]962 issue of
73 .\Iagazine. The osc illa tor unit is a real gem.
The crystal proper is a Bliley Type BH8, 100
kc unit which is housed in a 3;!&" diameter, 4}2"

Under-c hassis vi ew shows fu rth er construction
deta ils . The detector-a ud io amplifier circ uit
shown o n t he left side of th e ch assis is not
descr ibed in thi s articl e.

FEBRUARY 1963

high plug-in oven. The oven is a Blt ley T ype
TC922 w hich operates from 6.:3 volts il l' uud
maintains a constant 70" temperature.

The circuit of the oscilla to r uni t is shown ill
Fig. 2. A 5654 (6AK5) oscillator s tage d rives
an isolation ca tho de fol lower stage which, in
turn, drives 3 separate ca thode follower output
s tages. All ca thode followers lise a single triode
section of the d ual-triode ,';8 14 (l2AU7 ) . Iso­
la tion resistors are used to p rovide five inde­
pendent, low impedance outputs which a re
terminated ill BXC coaxia l fitt ings mounted OJI

the top of the chass is. The Unit I , ANISHT-14

The frequen cy sta nda rd is hou sed in & stock
Pe r-Mete ! ca binet.
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Oscillator Unit ha s been widely d istributed in
~lAHS channels. These units have recently
become a vailab le on the surplus market.
HITCO Electronics of Annandale , Virginia has
a very subs tantial stock of these units which
are priced at under $25.00 Incidentally, some
of the un its on hand at RITCO use a James
Knight crystal comparab le to the Bliley unit
described above.

The AN/SnT~14 Oscillator Unit requires a
power source of 250 volts de, a 6.3 vok fila-

ment supply and, preferably , a separate 6.3
volt crystal oven su pply. Apply power, allow
time for the crystal oven to stabilize and you
have a 100 kc frequency standard with accur­
acy of 1.5 parts per million. However, those
100 kc harmonics become progressively weaker
at the higher frequen cies and are soon un­
usable.

The circuit shown in Fig. 1 solves the prob­
lem of high frequency attenuation and in cddi­
Han provides 10 kc check points. The 10 kc

OVEN _

OC3/VRI05

,
OD3/VR150

'AS---

FILAMENT

•

PLATE

52
P LATE

-DUAL 40 u
':" 4~O WVDC
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10 h, 75 rna. 2.5 K , ......
'10 watts

Tl- -.-.J

51
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NOTE: ALL P ILOT LAMPS ARE 147 ':"

51. .... SP5T TOGGLE SWITCH
52 • • • • • DP5T TOGGLE SWITCa
T l • •••• POWER TRANSFORMER,

500v CT at 70 MA, 5v a t
2.0A,6.3vat2.5A;
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T2 • • • •• POWER TRANSFORMER
6.3v at 3A; TRIAD F~16X

OR EQUIVALENT.
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Meshna s Fantastictations
TR C_I RECEIVER . 23(1- 250 me.
Hilly modilled for 220 or 2
mears. Wri tten up In " CQ"'
~by ·JuDe 11160. B uil t In 5q,u~kh ,

IPuker, 115 sen 60 ercle cower
I UPPIy. OUfi like bund r.~W In
duk-t,.p, trunll . Sfh~matle In ­
elu ded. wn . 100 lb. .•... SS5.00

NI CKEL CADMI UM BATTERY. the lU~t1me

batt~ry 1.2 , 01l5 4 amp IIr. cha ree '" dil"hare'
Indefinitely . :So llnown ttre te tmlnatlon. x tnt.
chu eed. rei d)' for use. .••• •• ••.•••• •.• $2.00

R EMOTE CONT ROL, brand new. consl l ts
of lei. dial . nlnn Indkalon, I"' ltc:hes,
llOU. lI ehu, housed In eray aluminum
cue. Go~'t WIl t $150 .00. .; ' Pe r lmM1 l ~n

dellll:ht. W et. 29 Ibl. . • .•......•... $6.00

RC·733 RADIO RECEIVER . ronverts to
ffeula r F~J 1'K~I~u. cen rerte to 6 meier
and 2 meter rt('eher. With a ll tuhf1;.
alm. .• .• .•..• _. • . • . • . . • . . . . . . . . $7.00

PHILCO LI NE TERMI.
NATION & .lenaUlne
unit, llandard rack moun t,
eooUlru hybrid coli , re­
Jan ( 4) trandormen (115
1" 60 cJ trans ',." pad,
rec •'T " pad. 3.5 lie cse
1t('1. lUbes , ~tf. Imp. 600
ohms. Good for rene patch.
sle na lllnll: on line. etc.
G01" 't rol t $421.00 and
brand new In lo, 't paek­
age. Shlpplne ..gt. 33 lb •.
I ..te lIyle eqomr.. $12.50

DUAL MICRO -AMMETER (150 mkroampsl.
used tor eonven lon to te letype frt'<:!. sh ift and
tunlnc lndlea tor. W e Indulle cenv. sheet.
X lnt Uled.. • . $1.00 bund new eond. . • • • 2.75

JOHN MESHNA JR.
19 ALL ERTON ST•• LYNN. MASS.

phon e 617·595 ·2275

8 C-453 10·S' rl 190-550 Il l.' _lint .•.......•........... 12 .75
80 METER ARC · S (3 ·01 mel transmitter. I lnt ... . ...••.. . 9 .5O
Be · U S (5.3- 7 mel tn nl mlt ler, l int ...• .•.•... '" .•.• . .8. 50
AR C· 5 MODULATOR MD ·7. brand ne 8.M
17 FT. BALLOON , dou b le p lastic, W&'t 26 Ihl , alumtmzed .e .50
P.A· 62. AC S' lpply ror Sen -52!, :lInt .•.....•...•.•. . . . 35.00
28 to lt DC l u pply .. I IT,P' fro m 115 Toll 60 crete, u~u!ed . 1 2. S0
MA GNETICALL Y RE GULATED SUPPLY. bnnd new.

nctmu 150 OC 3,4 am p, p lu. 300 ~ol lll 3. 2 a mps
W &'t 100 lb•. 2 raell: Plnels •...• • . . •..•..... .. : .. 50 .00

PHIL CO TRAN SI STORS, HF OSC/CO:-;' \" similar to
S II. -IOO ••••••..••••• • •••••• ••••••• _. _•• • •80e tao 3i $2.00

1,000 K C CRY ST A L S, He-ll holder •.....•...•.•.•.• .. 2.25
T HA NS ISTO RS. IS plt('~1 p:,\p low Tolull:e. OK .... 15I S I.25
NATIONAL TRANS. COND o T~n': - 150. 150-10.5 . unuse d. 1.50
220 MC DIPOLE ANTENNA . Brand xew "'l eon l()('ket. . 3.00
TE CH . MANUALS. fr el h &I new : anyone at S2. 500. B C· 603
E C-659. IlC-611 3. EC-l.DOO. AR:-;·6. ARC·2 j . Take your choice:
CRYSTALS. II C-S metal holder. Your choice $1.00 each 3j.85.
38 .85 . 39.85. 40.85. 41.85. 42.85. 45.85. 46. 85, 41" . 85 48 .85.
0.85. 50 .85. 51.85. 52 .85. 53 .85. 23 .635 . 24.5H, 25 .635: 26 .259
me.

All material FOB lynn Mass. (yo u pay sh ipping ) .

New catalo9 # 62F just out. If you don't have
one, rush IO~ hand ling charge for b8 pages of eye
popping values. Th is is the best catalog yet.

crys tal sta ndard is used to synchronize a dual­
triode ( VI ) , 1O0 kc multivibrutor. The output
of the 100 kc multivibruro r is then used to
synch ronize a dual-tr iode (V2), 10 kc multi­
vibrator. The output waveform of these stages
has high harm onic content . A 6AU6 tuned rf
output stage completes the circu it ry of the rf
uni t. Switch S2 is provided to allow selection
of lOa kc sine wave, 100 kc sq ua re wave or
10 kc sq uare wave output. This sw itch also
removes II + voltage from the multivibra tor
stage or stages tha t are not used for any given
output.

The output tuned circuit requ ires a few
words of explanation . Ll through L4 provide
continuous coverage from 3.3 to 60 me. The
4,700 ohm resistor position is used for lower
frequency ou tput and C l then serves as an
attenua tor. The coils used in the unit shown
were tailored from surp lus rf chokes with the
aid of a grid dip meter. The 39th Edition of
the ARRL Handbook, page 521, lists readily
available commercial chokes which may he
used unchanged to ob ta in similar coverage.
This ARRL Handbook coil data is as follows:
1.1. .3.5-; me . . 10 IIh National R-33 rf Choke
1.2 . . 6.5-14 me . . 4.7 uh IRC CL-rf Choke
1.3 .. 15-30 me .. 1.0 uh IRC CL-I rf Choke

1.4 . .30-60 me .. 4 {urns No. 20 P!as tic Insul­
a ted \Vire ~~.. Diameter.

Under certai n cond itions of measurement, it
is di fficult to pick out the frequency standard
signal in a welter of heterodynes. This problem
is minimized by tone modulating the ou tput
of the frequency standard . A relaxation oscil­
la tor using an NE-2 neon lamp genera tes an
audio tone which is used to grid modulate the
rf output stage. The sawtooth wave form of the
modulating signal and the "dirty" modula tion
method provides unm istakable identification of
the standard signa l. Switch S1 d isables the
modulator afte r the signal is identified.

The power su pply. shown in Fig. 3. is con­
ventiona l. Power requirements are nom inal and
the seriesed voltage regulator tubes provide
accep table regulation . A separate filamen t type
transformer is strongly recommended to pro­
vi de oven heater current. Note that this trans­
Irrner is connected between the ac line switch
and the fuse. Th is permits the oven to run
continuously which is essential if maximum
stabi lity is desired.

\Vhile any method of construction may be
used , the unit shown in the photographs is a
very convenient package. The cab inet is a
Par-Metal CA-aOl un it which is designed for
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use with a ," x 1:3" x 2" chassis. This chassis
size permits all components and the AN/ SHT­
14 oscill ator unit to b e mounted witho ut undue
crowding. It will be noted that an extra tube,
coaxial input jack and phone jack appear on
the uni t shown in the photographs. These com­
ponents are used in a mixer/detector and audio
amplifier which is not described in this article .
Since practically all lise of the standard is wi th
the station receiver as the detector, description
of this fea ture was uo t considered wa rran ted .

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

.. •~.

The A N/S RT- 14 osci llator unit is mounted on
the t o p of t he chassis and further secured to
the fron t pane l. Not e the plug-in c rysta l oven
which insures st a bi lit y of the pre :ision crysta l
unit.

The photograp hs show construction deta ils.
The pilot lights nne] swi tches secure the chassis
to the front panel. The oscillator uni t is then
positioned with the crystal to the rear, flush
against the panel. The four screws which hold
a shield plate to the bottom of the crys tal
socket well are used to secure the unit to the
chassis. Two screws are then used to secure
the front lip of the assembly to the front panel.
The ENC rf connectors shown in Fig. 3 a re of
the panel jack type which permit complete
shielding of the output cables. Power connec­
tions to the AN /SHT- 14 oscilla tor uni t may he
'Soldered d irectly to the existing connector p ins
or a mating connector, Winchester Electronics
part ~I SE-14S-G , may be used .

After construction is completed, check your
work. If all looks safe, th row the output selector
switch, 52, to the ]0 kc position and set the
2,500 ohm voltage regula tor dropping resistor
to maximu m resistance. Open the connection
between pin 2 of the OD3 VN tube and
ground an d connect a 0- 100 ma ometer to these
p oints. Apply power and adjust the resis tor for
a reading of 20 ma oon the meter. Remove the
meter and restore the connection.

Connect the 100 kc sine wave output, [J , of
the standard to a receiver, using coaxial cable

'. Call " .... ""

Peterborough. N. H.

Zone , ., State , .. ,. ",

. , , , , , , , , .

Na me " " , ,

73

C ity

Enc losed fi nd $ .. , . .. Pl ea se send, .. " , co pies
of Index t o Surplus to :

Here, all in one book, is a list of every piece
of surpl us eq uipment that has ever been
dis cussed or converted in a magazine article
in any of the radio magazines. The Index
lists the equipment, the title, author and
issue of magazine where the conversion was
p ublished, plus a brief description of the
conversion accompl ished. Jlist oue single
use of this book will be worth several times
the S1.50 price to ) '01 1. Compiled with
pai nstaking care by Ho y P a f' e nb e r g
W4WK~ 1.

Ad d re ss
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to avoid pickup of other signals. Switch the
receiver to the lowest frequ ency band and
tune the receiver, with the BFO on. Signals
should be picked up at 100 kc int ervals. Make
certain that the modulation switch, Sl , is
dosed; throw the output selector switch, S:2,
to the 100 kc sine wave position and transfer
the output cable from Jl to J2. Signals should
still be heard at 100 kc intervals.

Leaving the receiver tuned to one of the
100 kc harmonics, switch the standa rd to the
100 kc square wave position. Xow adjust th e
100 kc LOCK control across its range. Uu­
stable hash should b e hea rd across most of th e
range but a clean, stable signal should he
he ard at one or more points. Leave the resistor
adjusted to the center of one of these points
and tune the receiver across the band . Signals
should be observed only at the 100 kc points.
If other signals are noted. readjust the control
to another «clean" signal point and try again .
\Vhen th e multivibrator is correctly adjusted
to 100 kc, switch the standard to 10 kc and go
through the same procedure using th e 10 kc
LOCK resistor. The objective this t ime is to
obtain exactly nine clean signal points between
each pair of 100 kc points. When this is ob,
tained, switch 52 th rough the three positions
to insure that the multivibrators reliably lock
in at the correct frequencies. If not, readjust
sligh tly the appropriate lock resis tor.

Tune in a signal from the standard and open
the modul ation switch , S1. Strong audio tone
modulation should be heard. If the relaxation
oscillator is not functioning or if a different
modulating frequency is desired , adjust the
value of the 1 megohm dropping resistor for
the desired results. There is quite a wide vari­
ation in lamp characteristics so if you run into
trouble, try changing the lamp. 1£ desired, an
NE·5 1 lamp may be used and a pilot lamp
socket installed.

For the fin al test, switch the standard
through the various output bands and tune in
the signal on the receiver. It should be possible
to peak the output signal by tuning th e output
tuning capacitor. After the unit is checked out,
install in the cabinet. It will be necessary to
remove the plug-in crystal oven to fit the uni t
in th e Par-Metal cab inet shown. After U1C
chassis is installed, open the top door of th e
cabinet and reinstall the crvstal oven.

The completed frequency standard is an ex­
tremely worth-while add ition to any station .
Stability of the surplus oscillator unit is out­
standing. Cost, using the AN'/ SRT-l .J. un it, is
qui te low and, for the labora tory quality In­
volved, a real bargain. . .. W4WK~[
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TTY GOODIES
BOEHME TTY REC. TERM. UNIT, AMI03BU

new in erates w j spa re s and rncnucls , $22 .50
WEST. ELEC. TTY REC. UNIT, CW50124

new in erotes, less tubes 19.95
TUBE KIT, Manuols & Spores for above 7 .50
MANUAL ONLY FOR CW50124 (a bove) __ ____ 1.00
POLAR RELAYS, TYPE-DI64816, new in (In .

Similar 10 but smo ller and more fl e xible t ha n
Ihe 255A. Has 3 wind ings. Can be used in
plete circuit (w rite fo r fre e diagram) 1.95

AMPHENOl 9-pin socket for above reloy ____ .25
REPLACEMENT ARMATURE Coil 255 or

0 1648 16 .50
•

KEYS s CW ITEMS
J...J7 KEYS, USED-AS THEY COME __________ 1.00
NAVY KEY, NEW, CJ826003A (w o rt h 5 tim es

our price )-THE REAL McCOY 2.95
DOW KEYMUNI (ATOR , new, w hile the y lasL _ 4.95
TGSB TELEGRAPH SET, new , co mplele with

he adphone, ke y and corrying case in over-
seas pock _ __ ________ __ __ ______ __ __ __ __ 9 .95

add ElECTRONICS
111 No. 41 ST. OMAHA 31, NEBR.

HUNDREDS Of TOP OUALITY
ITEMS- n..-c:eln·rs. 'rreesuunere.

)llc rol)honl"S. Inverters, Power Sup­
plll'l'l. lleterll, Phones . Amennu . In ­
.ncetcrs. F ilte rs , T ransformers. Am­
plifiers. Ilea d llcu. Converters. e ontrol
Jloxe~. lJ}'na motors. Test ,.;qulpment,
Motors. llIOIH' I'lI. Cable, x erers.
Chokes. H andsets, Switches, etc.• etc.
St'lid ror l,' roo Catalog- lJl.·pt. 73.

For a Full Time organization (ailing

on the amateur trade, contatt Ivan

Harrison W5HBE, P. O. Box 30241,

Dallas 30, Texas. Texas, Arkansas,

Louisiana and Oklahoma.
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CAPACITOR .4MF 3 KV, Goodman, w ith brockeh . $3.75

Add $79.50 f (>r Test Oscill ator TS·47/APR , 40-3000 me
-+- 1% . CW, AM, PM . w/ buil! ·j n 60 c)' power s ply, fob Los
AnO. Add $30.1)0 t o , I t AM / FM revr in st ead of AM.

R. E. GOODHEART CO., INC.
Box 1220-CC BEVERLY HILLS, CALIF.
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Tri·St ate _ 57
Two Way . __ 83
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Adverti sers

7701 5. Normondie
los Ang eles 44, Ccolif.

Ph on. (213) Pl 1-0278
5

•
V ERN '
All Orders FOB L. A.

2·METER RECE IVER & 2/6/10 METER XMTR
seR ·522 revr, xmtr, rack &.
ease. e xe. condo 19 tubes In­
clude 832A's. 100· 156 me AM.
satisfac t ion lIrtd. Sold at len
than t he tube cost In l urp lul .
Shpa wI 85 lbs . Fob Brem erton.

:n~~h .. . • . . . . .. . • $14.95
Add $3.00 ' or complete t eeanl ea l
data group including or iginal
Ichematlcs & partl Ilst s, I F. xtl
formulas. Instruct . for AC IIwr
sply. 'Dr n vr contin uous t un ing.
' or xmlr 2·meter use. & for putt ing xmtr on 6 & 10 meteu .

TRANSFOR MER . JEFFER SON HS, U O or 220V Pri., Sec.
1400 and 700 VCT @.J 300 rn a. 6V @ 7 amps, 6V @ 7
amps, 5V (W 6 amps, 5V @ 5 a mps $IU 5
TRANSFORMER, 1l5V 60 eye, 2 secondaries each
350 V @ 4 amps.. . •....•..•. •. . ....• • .••. . $22 .50
TRANSFORMER, 115V 60 eve, sec. 1460VCT 290 MA,
p lus b ias wind ing 736 V 33 MA ...•... .••. . $ 10 .00
CHOKE , 5.S Hy. 900 MA, 26 ohm s, 1.5 KVA test. $8.95
SWINGING CHOKE, 2.3/5.5 Hy. 850/100 MA, 6 KVA
te st ...... . ..•.•.... .. . .•..• . .••.. . .••• . .. $12 .50
POWER TRANSFOR MER , pri. 120 or 240 V 60 eye. sec.
160 V, 600 V. & 1500 VCT @ 200 MA. 6 .3 @ 10 A, 6.3
@ 10 A,5 V @ 5 A. 5 V@ 5 A.
CHOKE, 1.72 Hy. 400 MA , 10 KV . .. .••...••• . . $3.75
850 WATT MODULATION TRANSFORMER, Ch iecog o
Xfmr Co., FS·type frame . Pri. 10,000, Sec. 3750 and
7550 o h ms ....•.•• . • ••• .• . .• ••• •••• .• •••• •$32.00
CHOKE , 2 Hy. 1.15 Amp. 5 KV test. $ 12 .50
CHOKE, 6 Hy..5 Am p . 3.5 KV $4 .50
CHICAGO FILAMENT XFMR, 115V 60 eye, lee. 5V @
15A, 5 KV AC h ipot $7 .50
MULTI-TAP FILAMENT 'lfmr. pri. 210-240V 60 cye in
5V steps, sec. 5 /7.5/10/11V @ 35A. common
CT •..• _••.••. . •••• . .••• •..•• . . • •••. . • •••• $1 9.95
FILAMENT XFMR, 115 V or 220V 50/60 eye, sec. 5V
@ 20A CT, 35kv ins $ 12.00
FILAMENT XFMR. 117V 50 / 60 eye, two 10V 13A @
12.5 KV, one 10 V 13A @ 7.9KV, one 6 .3V l A • •$ 11 .00
CAPACITOR 8MF 2K V, Cornell-Oubilier, with brack_
ets • • • • • • • • • .. ••• • . .• ••• • •• • • • • • • • • • • • • • • ••$3.15

COMMUNiCATIONS RECEI VER BARGAI NS
BC453B : 190· 550 kc 6·tube superhet '11' /85 ke I F's. Ilfeal
as lona-wave revr, as t unable IF & &I 2nd convert.
W/ itl data. CHECKE D ELECTRI CALLY
Grid . OK ! II Ibs. ' ob Los Anaeles $1 2.95
Same. In handsome cabinet w/pwr sply. spkr. $3750
e1c.!. ready to use, is our QX- 535. 19 lhs. .. .. •
RBI:' : NaV) ' s pride 2-20 me 14_tu be superhet has voice
filter for low noise. ear · savl ng AGe . hlah senl. & se lect.
IF I. 1255 ke. Cheeked , att gned, w/ pwr sply. cords.
t ech data. ready to use , fob Charlu ton, S. C. $
or Los Anlleles ...•.. .. ..• .• . .• .•••.... ,.. . .. 79,50
R-45/ ARR·7 brand n&W. 12·tube superh et .55-43 me in
6 banos. s -mete-, 455 kc IF ' s. xtl filt er.. 6 sel. posltloh!;,
et c. Hot and eomplele, It can be mece sti li better by
double-convert ing Into the BC·453 Of" QX-535. Pwr I ply
Includes DC for tho autematt e tu nin, motor . $17950
Fob ' San Antonio •

Ti m. Pay Plan : $17.95 down. I I It $16.03

Write statinC) your specific needs in lab­
type test equipment: Scopes, SiC)nal Gen­
erators, freq . meters. etc.• etc.

ARC-3 and ART·13A TECH MANUALS I
Ha ndbo()kl ma ln ten . • eoee. • theory, $C hern . IIWII, $1000
ete. E ither book postpaid • .... ....• ••.•.... . •

RADIO RECEIVER AN D/ OR SPECTRUM ANALYZER
AN jAPR -4 revr il the II -tuba 30 me IF etc. for its
plug -In tuning units ; has S- meh r , 60 c)' pwr 1ply.
P a n. VldMl &. Aud io output,. A M. Chec ked , a li g ned .
with heads for 38 · 1000 me, $1 00
pwr plug &. Ha nllbook. fob Lot Ang. . . . . ..• . 64.
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Wanled 304TL Tub.,

Top $$$ lIaid fO<" 304TL. 813. I l i A, 112.... Tube,

•

•
•

S1.00
1.30
2. 15
2."
4. 15
&.10
7.75

12.85
15.00

===============:It::lt::':::':::':::':::':::':::':::':::':::':::':::'::¥

TWO ,HA·. Ind fILA MENT (!:6 \XFMR II K" I..ltd SPECIAL'iJ

"TAS" FO. THI SIST KITS I

" TAB" BARGAINS
N~" Varl . cs/or etlu l, 0 - 135 V/1 .5A S15.30
:'\cw VRrI. c% r cQ uh 0 · 135V/ S Amp $1 0.55
IlC · l'oH:TF:R n emr 800 1\.11/2 %" $3 @.
DC ;'IITIt 1 00 ;\ II/n~ " $3 @.
HF'- l\.tT O GE/f- 75 Ma & 5 Amp $4@. 2 /$1
llC - lImT~:n O ne- M a/ 4" ltd $5@ . 2 /St
~NOON:IlSCOPE T URE 2" $5@ . 2 /$9
;\ IIN I· F'AN {I or t 2V AC/ 60 C,S $2 @ . 3/SS
X mlltlng M il:" " .0 06 @ 2500V. 5 ' or $1.00
4:r1 50 ('~ramlc ' I,OKTAT•.. . ... 2 for $ 1.00
IWIA Xt mr. 2.5V/l 0A/ IOK V l n ~ l... $3 .95
;\f1erolwltc h R 1/SI'NC/ 30 Amp 49t @.
Tub tl Cl . mps n lrtcher 5 ' 01' $1.00
.tlt:! at 25K. CD Cond enur $4 @ •
W E Choke 4Jt,/450Ua/27 Ohm, $4@ •
r.t ne F il ter 5IlAmll/250 VAC ... $ Ill@.
r.tne Fil ter 200Amp/130 VAC.. $ 18@•
R n ,n lne Pu.Ucl 6" R ule .•.. 69t @ •
!OH 51311 T.lnn r S awtooth P ot .. 2 ' or S I. OO
" CTC" Dela, r.tne 1 l-f lcroa~'<1 $I @. 3/ $2
V' ''lI11 m Con<l~", 5fl~lmt<ln.5K1'. $3e .

L_. N• .,,". C " _ . e . " ,........
5_'.d SIlicon S...d R_"/i••

F'""ed S'a"., Olred Repr.cern...'
FOR ft or 12VDC @ 100A .

T Jll o YJ9 $18

SElENIUM F. W. BRIDGE RECTIFIERS
DC III V.... C 35VAC 72VAC 130VAC

AMP 14VDC 28VDC 54V DC 100VD C

CONVEftTER

12 VDC to 500VDC
up to 200MA

100 Wothl T...
250WC

DB500 $3]
12VDC te 250VDC UII t. 150MA

Typo CI225E $30

- 111
G ~
..! ~
~ 10

12
; 20

o "

ID.C . Power Sunply 11 510' / 60 10 sao I
CYI. Output 330 & 165 VDC uo t . 150
M.... . ClI$ed SP ECI AL $5.

50.>1 I .~
5656 .00
.1670 ...
""7 .90
57%5 75
57U AoS
5751 1.(10
$114 _
$179 1 111
5I9-t •....... Il..le

ar4 s.oo,""0 1.DO'O n 1'1 s..o
'JI"I s.oo
.1.r7 I ...
lOR.'. "." ....
10" "1 l Ull
1Zt.P7 •• • • • • 7.-
12......4 , ..
u ..,u. ..

511 r t , 10 .00
5J I' I %.00
5J I'I 1.00
5 JI'I t %S.OO
5 1.1' 1 , 1• .00
s u' u %5.00
5U·t 1>.00
SI.I' U " 6 .00
~ R I" I , %5.00
~Wl IS.OO

Kru 7_
sc:r5 ..
5< .P7A ....
S{.r l u .•. , s.oo
5Il'U ..... 11-00
5I I' U .••. 11.00
5Il'S .".... 3.00
upa ..... ..00
Sl I' 14 ..•. '. 1..00
5I'PI U ... "00

THAT'S A Buv

Ion .. .n
1>" 7 .1'11
61-' •..
I>S.. ' .11na ..
I>U,GT .:.
u.s .t.
I U T6 .59
UAT'1 -IJ
I IAl. .61

. 11 5

. 13 1% ...

. 15 .•. I . n
IZ">II 7.SO
u n 5_
U U _
U7 ..•.... ,.so
,f6t,A I .SO
'U 1. ,.1
.51 1' ,'1

U U Ofl ... 30.00
t-IOOA ...•. U .OO
%SOTL ....•. 1• .00
.lOa .. 3111
\R.% 5/f!
JIlI A ...... %.,11
lSO A .•....• 1.00
nOR 1.00
.1 Its
tSOTII %5.00

U T 5."
%5ZS 1%
%SJ!6 15
JSZS .as
RU . :.SO
SOLI> Z"I
75 •.. .81
U \ · %, f!
:rooolT . .•.. ISO.OO
HI 5(H; ..... 1%.00

Tost Sell IOnd Equipment
tSOTL , %1.00 5~f'U %1.00
t l>O II .SO sv.·t 1.00
70:11 I .U SI 1'1 00
7 1:>t: 10.00 5 \.'%I Jto.OO
1%UII %.SO SIl' l %500
au 3.SO 78 P ' 5.00
805 3.U :RN . •. S.DO
1107 I. HI 181·U 5.00
' 11 " 1.M 7 11 1·7 :.00
. 11 4 t .7S 7IIMA $.00

"TAB"
" "TAB" Tub.. Fa,;." Te.ted, In.pdd,
&Ix Month. Guarl nteed l N. Rel ectll Boxed'

GOYT & MFGRS Surplus! New " Used
OAl ....... 1.00
041 .. . ...• .. 5
0.., .. 45
OCJ, AoS
0 0) 1.'1
014 .1'11
III) ..
I U 111
1114 5 .1
1!-4 ...

125·C SILICON PNP TRANSISTORS
250 to 400 MW

FULL LENGTII LEADS
Fa".or,. Te.l.d & crtn

SS 10 S11-SMALl-TOS & TOTS Pckg .
Replaces 2N327A; 332. 3, 4, 5, 6, 7. a;
474. 5. 6. 7. 8. 9; 2N4S0. 541 , 2. 3;
2N935, 36, 37; 2Nl034; 2NI131 , 2; 1276,
7. 8. 9. "TAB" SPECIAL t69 @. 7 for $4,
20 for $10 .
' 10 or more ,hb h em, we pa,. p .P./U.S .A .

Send 25t for CotlOlog l

l Ui ....... us U SG 7 ...... "O Uqrl ..
%u. ,... U S". . . . . . ...O $AQf'7 :IO...
n u 1.501 usn . .. .. . ... ur i 5...
l UI> I'" 1~"7 .7S U OPl JS.OO
%Il.U 5O 1%S,l7 .5. u Ilr7 zs.oo
f\'M> %'11 1~"7 "" 5B' I ..
zu %In I ZSII . 5 11 " ..
X-ft 1tIlI %t(; . .. . .. . 3.00 SIIC.J'7 Z5...
) UZJ :.to nUo I IS 5B1.rlI .•.• , u...
3U" ••••. 5.'" Ul.6 . %.'1 511 11 " 21 ..

w. Swap Tubesl What Da tU How. ?
ITt .. IZ..L'l .. .. .. ... UPS .. . .. . ....
In S5 I14U n )8'14 ....
11 4 5 . ' 1 l Ull .. . . ..... I ",rl ....
Il'S AoS 1%1147 M 1....1 .. . I ."
u.% . U BUO 1111 $(;'1 ....
20 I.... 1% , II KPl 4 . ....
ac41 s..o I ZJ5 . 5~rl '-00
leU s..sa IZJ 7 5~"J ""
%('-51 ,-U 1%"' .. . .. .. .1. 5'rl ..
f DU ....•.. 1 / .1 I ZSOC7 •.•. ) ; .1 soer, . ZO ..

Wonted
...1.-5 .59
U05 "'5
..... 11I6 .75
US7 LIS
64T6 ~"u'. .70
ioU .-
68U. .5.
~ I .t.
68 INo .1'11

681l1 ..
68U I.JO
68U 1.11
HU .. 1.1.
HZ/> .13
Kt .tS
"C5 %. "
.c. %.-u
~ 1'0
KD6 I.n

5V• . . • . ,. . . ..9
5n .5'5n .&.
6"-' W...... ..
..... 8 %/ "
.....u .69
6 AG5 .59
...0:;7 1 /11
..... Il.S .1>,

..s ~

.....U . • . . . " • .SO
4-IU4 11.10
~SO.4 33.00
n l le4 14.00
n%se . • . . 1-4.00
nsoo 37.00
5114 1.00
5T4 zl1
5M : .75

rlll'/I1I... "III/III... ""'/111" rlll' /I1I ...
280/400 oS511500 42G/1OO 490/ no

.34 .44 .5S .11

SIliCON POWER DIODE STUDS·
Opu l tl . n U, I. 125·C c . .. T_ p.

D.C. SOP I... looPI... 150PI"
.... .." 35R. . 10ft.. 105ft...

2 .23 .M .42
3 .110 _15 1.10
8 .70 .n 1.15

12 .15 1. 15 1.35
35 1.10 2.20 2.95
TO a.rs 4.50 5.00

240 4.50 5.40 7.71

--oJ5- -io<fplv ·i liifplv 4oop1"
....11I,. 140ft... 210 R",. ~KO Rm .

2 .41f . SO ....
S 1.2.5 1.50 1.80
• 1.40 1.&5 1.95

12 1.6& 1.15 2.07
35 3.25 4.90 6.10
7D 5.60 8.80 QUIll"Y

240 9.00 tuM')' Query
·DntJt, 20% 101' Balt,r, 01' C.,tJdti"t
L oad or D.C. Blud i" tll
' StNd mtttudttl u" Htal·,.",

LO PRICED SILICON
TUBE REPLA CEMENTS

WITII BUILT IN SURGB
"'ND SERIES B",L",NCING

PROTECTION

TYPE VRM81/PIV AMPS PRIC&
T86G 5000/l0400 0.3 S16~: .
T5 R4 1900/!800 0.5 17 fR

---=agl- -

r'lII/lIly 1'11I1 /01" "IU /III" rlll' /,1ly
51O!B00 I3l1fOO 700 / 1000 770 /1101

.as •• 1.01 1.50

0104••r tl.r 'It, ""p,.." r." /,...
ZENER DIODE S no to tot l IW
CA8ED T 02t Peh . Within 20","
V·Ih.nn SI. 3 f w 12. 20 tw 'It.
K IT ZENER DIODES UP to . MIIW.
S I NGL E &. DOUBLE ENDED I
f", SI ; 12 ' ... $5 ; 100 ' W US.

"TAl " IILlCON 7JOMA' DIOIII

" l d olT Tnted OtIS. I

NErI'Esr rYPE' £or £.A.ACE

D .C• • r 8.11)'. D.,..,••O~

rm./pl... rlll'/I1I... ra./pl... rm'/III ...
58/11 7IIIN 14'/ 200 210/ SOO
.07 . /4 . 1' .21

I ~ PrieM T300 8 1llcvn Dlod" I
Rated . .. pYI / U ' l1Il.a ••01111 eltrQ

•25 neh : 30 for S7 : 100 for $20 :

" TAS FOR TRANSISTORS & DIODESI"
Fu U t.nc.h t •• d _ '_'a,.,. r_aM

& C u.a,a ll ,.edl u-s,», ",•.

~
PNP HI P ower III Amp. TOS
A T03. Round P eke .
2NU I . !Ntn $1.25.4 f M' 14:
2NU2. mns n o . 2 fi r $5:
2NUS. tNl H $4@. 2 f.r '7 :
2N811 SI @. n t it $11 ;

2N617A SZ @ . & '.r SlO: I N8rTB n • .
4 fot $10 ; !N51fC $5 0 : P NP 2Nl11.
2NtO!. CK1!! 4 f.r $1. 25 'II' 15: NP!C'
!N29t. 2N293. P NP !N!!J l SI •• IS tw
$4. 100 for $21; P NP !N870/30U rw 1400.
20 'w$7 : P NP 2N87lflW 1600. II tw
$) ; !.li591. 2,....598. 2N58' PI'Io'P ' I. SO • •
4 , ... $5-
$10 .r,..r. til l. 11_ POSTP.... ,D U.s.A.

I R N D(T0 3IJ . or 0 1... .. (TOS)
mica kIt 301 ... r-. S ..t alu
T inned (110" ' 11.1 S1.2S. 5 ,"' $5.

Top $$$ 'oid for 304Tl Tubed6TDI P.w.,.D I"H'·T~.tIrt

~
h &tIiry t.1..

- - ···I IY'ORD 10 U.S. A.
U"I~. ft~lrm"t

!NIISS. m i H . !NUt.
tNts,. !N3tT. lN5I4

SPECIAL T03GP 651. II 'w$5.. ......
$11 .....on thl. l te la •• DU' P .P.IU.8.A.

6£S .1"9
6Ft ' .. I-IS
t#S I .' "
.,-.. %. '1
61" 7t
WNo •.. ,._ .• t .' ,1
6H 1.7%
.J5 Z ..
. J6 . . .. ' , 11

"I St.1
1.1 S . I
lUll 1,"
l.zs ) , . 1
162 12/ ..
1'-2'9 4 II
ZOSO I .ZO
5517 %.,
_ 3.9 .

1%'01'7 ..... 11.­
I4f.rl •••.•. 10.00
1 '4 I Z...
lo.l>rH IU...
Iu\r. ". 14."
lUl'l ..... 14.....
"IN . . 11.00
l'U' I I I .Po'
I'''N I .

for New Catalog

WE BU Y I 8W .... P &. SELL
TR.... NSlaTOR&, ntones. n NER '

I "TAB" ~~:M:~wM~.O~.~ WN~~z:.r:
T.. . _ ttI... "".. '"

L2~~~~"::~~~::"':~~:=;_---! . tI... -'lly. 0 IItII plIr.

I"rl-• . ...Ill .,.. ...t-. ,. e.......
11 15-2 Ll lterty S I.• N. Y. 8. N. Y. • RE 2·0245

IKit GI... 0 1••••\llU I,. 11'O' 34A. ~ 8 .
U . Ill. H. It. IT. 115. 101. Iff. ZIT.
2811. %95. 12 f lf' $1. lOG f it $7.50.
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RADIO
Chicago 80, III.

39.00

29.00
12.50

179.00
32.50

369.00

39.00

99.00
59.00
99.00

142.50

T·50 Transmitter .
"Span Master" Receiver .
Lincoln
L-2000A Citizens Band

Transceiver ..... . . . .. .• •• .
Multi·Elmac
AF-67 Transmitter • . . . . . . . . •
PMR-6 Receiver .
PMR-7 Receiver . •. .. . • .• • • • •
PMR-8 ReceIver .
National
NC-190 Receiver ..
NC-66 Receive r... . . . .. . . . . •
HRO-60 Rec eiver .
RME
HF.10j20 Converter (For 10,

15 and 20 meters) .

ALLI ED
100 N. Western Ave.

rer recondItioned or new equipment,
write to Ron DeMarco, W9NNR. or stop In and meet
John Chass, K9LOK; Joe Gizzi, W9HLA; Tasker Day, W9QBB; Lau Green, K9WLB.
In Milwaukee: Lowell Warshawsky. W9NGV; Burt Fischel, W9YOB.

"HOr BUy..
BR4ND SPICI4LS &

Linco'n. -NIW IN F4CrORYCLOSIOUrs
stocked I ,"Meter Transc . CARrONs
new I 11 IbsnCludes mik e 5~~er. Special sale
90SU678DR ' . -me xtal , AC s;;-We're over,

G • Reg. $57.50 $7 Pply. Brand
onset GS • .55 Off'

with 150 8·201 line ' . . NOW ONL
90SZ016~;' ~E"P Input ~'4~~~1!40SaVings I W : $49.95
COllins 75S', eg .$419.95.SaVe$I:OI9~tbs. 13len~ s 80·10

~~~v,e,r, With ;2 ~:~, RNeceiver. Famo"' OW ONLY $269.95
• . ew_t s prec' i

90SU109DR R actory carton ~~ °lbn-made re.
• eg .$520oo . s. Wh "

VHF MObile W. ' . Save $711 NO I e

:O~~~~'D~' ~:;~~~~~ ~::~:~~rgt'as WhIP~~~~~ $449.00
Gons e t G. . Orth 3 ti mes thlsl~ s to 6 meters . ;"~~ ' ball,
eXcellent 5~8 10 Meter Com . " ' ·. A STEAL AT

83SU587. Re; ' st;;; ssm
o

itter/r~:I~~~atlNo'h'8,aVe $140 on$t4h·~5
' 'eon' IS. ' ' NOW y to lastl

ONLY $159.50

MT-1 Cheyenne Mobile
Tran smitter . . . . . . . . .. .. . . . 89.00

S eneca S ix and "we-Meter
Tran s mitter 169.00

Johnson Viking
"6N2" Tran s mitter . . . . . . . . .. 89.00
Ranger II Transmitter 289.00
Challe nger Trans mitter . • 89.00
Valiant I Transm itter 299.00
Knight
R·55 Receiver . . • . .. .. . .. .. .. 49.00
R· Hx) Receiver . . . . . .. .. .. . . . 79.00
C·l1 Citizens Band

Transceiver . . . • .. .. . .. . . . • 19.00
C-27 Citizens Band

Transceiver. . . . .. .. .. . .. .. 49.95
T·60 Transmitter . . . . .. . . . . . . 49.00

Seled Your New Geor
from our complet e 1963
464.page v a lue . pa cked

catalog. If you haven't a

copy, w rite fo r it today.

Barker & Willi amson
5100 Tran s mitter $199.00
Clegg
99'er Six-Meter Transceiver .. 109.00
Collins
KWS -1 Transmitter 950.00
KWS-1 (RF Unit Only) 675.00
75S-1 Receiv er 425 .00
32S-1 T rans mitter 495.00
32V· 2 Transmitt er 225.00
Drake
1·A Receiver 189.00
2· 8 Receiver 239.00
Eico
720 Tran s mitter . . . • . . •.. .•.. 79.00
730 Modulator . . . . .. .. .. ..... 49.00
Globe
C hief Deluxe Transmitter. . . . 59.00
Champ 350 Tran smitter 279.00
Cha mp 300 Tra ns mitter 219.00
Cham p 300A Transmitter 259.00
King 500C Tran s mitter 395.00
Gonset
Six-Meter Li near Amplifier . .. 79.00
GR-21 2 Receiver . . . . . . . . . . . . 89.00
3275 Six-M eter Converter. . . . 39.00
Hallicrafters
S X-140 Receiver . . . . . . . . . . . . . 99.00
S-53A Receiver . . . . . . . 49.00
SX-99 Receiver 114.00
S-1 20 Receiver. . . . . .. .. . .. . . 54.95
SX-28 Receiver . . . .. .. .. .. 79.00
SX-62 Receiver 159.00
SX·62A Receiver 199.00
HT-32 S SB Exciter 399.00
HT·33 Linear Amplifier 299.00
5-34 Transceiver • . •.••• ••••• 210.00
S·1 07 Receiver . . . . . . . . . .. . . . 74.50
S X-1 10 Receiver 129.00
SX-1 40 Receiver . . . . . . . . . . . . . 99.00
Hammarlund
HC·10 Conve rter . . . . . . . . . . . . 89.00
HQ-1 oo Receiver 139.00
HQ-1 29X Receiver.......•... 129.00
HQ-170 Receiver ... •. .•• •••• 259.00
Harvey.Wells
T-90 Tran s mitter . . .. . . . . . . . . 89.00
Heath
DX-20 Trans mitter ...•.•.... 25.00
DX·100 Tran s mitter .....•... 145.00
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BROADBANDED TRANSMITTING COUPLING lRANSFORMERS

I

TMC MODELS
I

\

\

REQUEST
BULLETIN

8015

TRC·SK I TRC·20K
I

TMC's Model TRC·20K ond TRC·SK ore
re ce nt additions to a fami ly of broadband
RF t ransformers tha t p ro vi de coup ling o f
RF ene rgy f rom 250 w atts average to 40
kw pea k powe r with inse rtio n loss o f less
than 1 db, a nd VSWR not exceeding 2:1.

Models TRC·SK and TRC· 20K provide
efficien t impedance match over the fr e­
quency range o f 2 to 28 megacycles be­
tween 50 and 6 0 0 ohms o r 70 and 600
o hms, and o re housed in fibe rglass re in­
fo rce d ca ses for o pe ratio n in a ny ambie nt
enviro nment f rom _ 50 0 C to + 75 0 C.

Spa rk g a ps p rovide pro tect ion agai nst
static elect ricity on the antenna a s well as
a gainst lig htning discha rge . The se un its
are p rovided with e ithe r wa ll or pole
moun t a nd may be mounte d in iso la ted
p laces , suc h as a n a nte nna field, since
the y require no mainte nance . A wid e ve ri­
e ty of RF fitt ing s can be provided to ma tch
a ny standa rd tra nsmissio n sys tem.

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK. NEW YORK

OTTAWA,CANADA . AL EXANDRIA,V IRGINIA • GARLAND,TEXAS . LA MESA,CALIFO RNIA • POMPANOBEAC H,FLORIDA • LUZ ERN,SWITZ ERLAND

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



SSB hand les as easily as AM on the NC-155.
National desig ned it that way. For example, the dial
drive rat io is 60: I. almost twice as slow as on an
ordinary receiver. An except ional product detector
and clean SSB AGC elim inate distortion diffi ­
culties. The Ferrite-Filter with th ree-step variable
IF se lectivity easily separate c rowded SSB
signals. Rock-solid mechanical (try the drop-test)
and electrical stabi lity eliminate constant " touch­
ing up" . The NC-155 gives you th is ease of perform­
ance on all bands from 80 to 6 meters . . . with
doubl e conversion and l lu v sensitivity. Compare
the tuning ease of the NC-1 55 with receivers costi ng
hundreds of dollars more - see if you don't agree
that it more than holds its own with the best of
them. $1 99.95

WRITE FOR FREE COP Y OF NEW

NATIONAL EQUIPMENT GUID..;E;...-__.\
• Complete technical deta ils and lea­

tures of all Nation al gear
• Tells all about National's exclusive

One Year Guarantee

• Helps you choose the right equip­
ment for your needs

A Wholly Owned Subsidiary of
National Company. Inc.
Lroort . Ad Aunema Inc.• 8~ Broad St.. N. Y. C.

Canada - Ttl·Tel A5WC. Ltd_. 81 Sheppard A,e. W.•
W,lIowdale. Onrano

NATIONAL RADIO COMPANY, INC.
31 Washington Street Mehose. Massachusetts

NC-l05 - Designed specifically for
the beginning amateur. Offers such
needed features as general coverage
Q·Multiplier, product detector, S·
meter and transformer power sup ply.
Also available in handsome walnut
cabinet for use in den or living room
as a second receiver. $119.95

NC -140 - New aoubte- conversion
general coverage receiver with
National's exclusive Dia l Selector for
calibrated foreign broadcast and
amateu r bandspread . Ov multiplier.
RF stage . and S-Meter. More impor­
tant featu res than any receiver in its
price class. $189.95

NC·190 - First general coverage reo
ceiver to offer calibrated foreign
broadcast as well as amateur band­
spread l Exclus ive Dial Selector,
doub le conversion. product detector,
and SSB/CW AGC. 60: 1 dial drive
provides amazing tuning ease on all
signals. $219.95
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