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Awa rd s

A letter from OH2YV got me to mulling over
the part that Certificates and Awards play in
our hobby. Somehow I had never really thought
about this before. Like many other fixtures
of life I j ust accepted them a s being there.
Xow I've begun to r ealize how much these
things actually dominate ham radio.

' Vhat would operating be like if there were
no awards? Would it then be possible for a DX
sta tion to get on the air and have a half hour
contact with us without being hounded by
hundreds of DX-hunters, all driven by their
DXCC listing? \Vould not t he now familiar
snappy 30 second DX QSO be a t hing of the
past without the pressure of these awa rds ?
::\light not DX operators a ssume identit ies in
stead of just being call letters t o us if ' ....e had
a n opportunity to ta lk to them about anything
other than t heir QSL and our QTH? Maybe
not. Maybe we would keep on try in g to wor k
more a nd more DX sta tions even without t he
monthly ARRL treadmill of newly invent ed
countries.

Since t here is absolutely not hing that ca n be
done about th is to cha nge it or t o rescue t hose
operators who have t urned t heir whole lives
over to staying h igh on the "list" perhaps I
would do better to peck at t he fr inges of t he
problem. T he Certificates Industr y has gotten
way beyond the r idiculous now with over a
t housand being available. Almost every day I
get in a sa mple certificate from a club or group
of operators, adding to the toppling pile. Is
there anything we can do to bail ourselves out
from under this growing mountain ?

One solut ion is to take up arms again st this
thing and fight it at it s source. You can lean
(through the mail) on the amateur publica
tions and make them stop giving free publicity
to these awards. This will quickly stunt the
present runaway growth of this nuisance. P er 
haps we should form a Certificate H at er s Club
(CHC) and have our own Certificate?

Perhaps I am too reactionary. Maybe we
should just try to clean house a bit and settle
down with a dozen good internationally accept
able awards to go after'? I t may be that I will
s t ir up a hornet's nest with this attack on so
fundamental a part of our hobby. I know that
hundreds of operator s are all hung up on
awards and are cer tain to be pretty emotional
when someth ing so dear to their heart is
treated like this. Should such a sentiment de
velop I believe I am ready for it. I have for
some t ime been working on a fabulous award to

say die

be made available by 73 ::\I agazine. This a~val'd
is one of such scope as to placa te the most ir- a te
cer t ifi ca te hunter. Aha, I think I've got you
trapped ... you want to know more about the
Award To End All Awar ds. Let me tell you

about it. d I"
A few months ago I read with incre u ity

about a newly proposed award which would en
certificate people on the basis of the num~er

of counties they contacted. My first re?ctlOn
was that this must be a joke. Then , when It was
obvious that this preposterous t hing was be
ing ser -iously proposed I felt sur e t hat ever~

one would just give it the hor se-laugh and It
would di e a natural death. Alas, I did not
reckon with t he effectiveness of moder n ad
vertising, which was able to whip a shu.ffling
sor t of life into even such a F r ankenst em a s
t hi s. ::\ Iv spor t ing instinct was a roused . I would
concoct' an award so u nbelievable that no
amount of advertisi ng would be able t o g-et
a nyone to take it seriously.

This one would be an a war d to dwarf m y pre
vious successes in the certifica t ion field which
reached such minor pi nacles as t he resu r-rection
of t he \VAZ awar d, which I sa ved f rom pre
mature extinction in 1955, the almost forgot t en
TT-IOO for RTTY'er s who contacted 100 other
RTTY sta t ions , t he st ill going (I think) s ide
band country awards for SS B-50, SS B-75 ,
SS B-IOO, etc., etc. Possibly my best effort to
enslave the cert.i fl cate seekers wa s t he \VPX
award, complete with it s own reco rd booklet, a
nice little money-maker , \Vith t h is background,
how cou ld I fai l t o come u p with a new winner?

T he new awa rd would have t o be one which
would be accessable to every licensed amateur.
It would have to be one wh ich would have many
facets to s uit the varied operat.ing interests
which go to make up ham r adio. It would have

AIR FORCE MARS
TECHNICAL FORUM

Sundays: 2-4 PM EDST 3295kc-7540kc-IS,7ISkc
May b-Reet ifi e rs for Amateur Radio Power Sup

plies.
May IJ - PresentMion of the 1961 Edison Redic

Amateur Awa rd.
May 2o--Novel Equipment for the Mers and Arn e

te ur Redic Station.
May 27-Applicotions of Drift Transistors to Redic

Receivers.
J une 3- Tronsistor Multlvibre tor and logic Design

Considerations .
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KT·200
in Kit Form

64.50
HE·l0

79.95
WIRED AND TESTED

NO MONEY DOWN

LAFAYETTE RADIO
AMERICA'S HEADQUARTERS FOR HAM EQUIPMENT
THE LAFAYETTE HE.30 • TOP VALUE

<

Professi~nal. Quality. COMMUNICATIONS
Communlcat'ons ReceIVer RECEIVER

..." ;;...._~,{~ ..~~
:""",,,,~,""'~""'" ,

Made in
U.S.A.

114.95
MONEY

19 95
MAOE IN

U.S.A_

•
HE-61 6 Meter VFO Net 19.95
HE-62 10 Meter VFO Net 19.95

• Highly Stable Oscillator
Circuit

• 8 Me Output
• Illuminated Dial - 50-54

MC Range
• fully Wired - Not a Kit

• SUPERHET CIRCUIT UTILIZING 8
TUBES AND RECTIFIER TUBE. BUILT·

IN "S" METER WITH ADJUSTMENT CONTROL • FULL COVERAGE
eD-10 METERS. COVERS 455KC TO 31 MC • VARIABLE BFO
AND RF GAIN CONTROLS • SWITCHABLE AVC AND AUTOMATiC
NOISE LIMITER
The Communicat i on s Receiver that meets every amateur need
available in easy-to-assemble kit form . Signal to noi se rat io is
10 db at 3.5 Me with 1.25 microvolt signal. Selectivi ty Is--60
db at 10 kc. image reflect ion is -40 db at 3 Me. Tubes: 3
6806, 2-68E6, 2-6AV6, 1-6AR5, 1-5Y3.

~

I

I

I

• Phone or CW, 80 to 10 meters
• 3 Stage low pass filter
• Grid block keying

WATCH FOR THE
SENSATIONAL NEW

LAFAYETTE 90·WATT
TRANSMITTER

• TUNES 550 xes TO 30 Mes IN FOUR BANDS
• BUILT·IN Q·MULTIPLIER FOR CROWDED PHONE OPERATION
• CALIBRATED ElECTRICAL BANDSPREAD ON AMATEUR BANDS

80 fHRU 10 METERS. STABLE OSCILLATOR AND BFO FOR
CLEAR CW AND 5SB RECEPTION. BUILT-IN EDGEWISE S·
METER

Sensitivity Is 1.0 microvolt for 10 db, Signal to Noise retro.
Se lect ivity Is :± 0.8 KeS at -6db with Q-MULTIPLIER. TUBES:
6BA6-RF Amp, 68E6 Mixer, 68E6 USC., GAY6 Q-Multiplier
BFa, 2-68A6 IF Amp., GAV6 Det-AF Amp. ANL, GACS·Audlo cut
put, SY3 Rectifi er .

• Highly Sensitive Superheterodyne Reetlver
Section for 50-54 Mc

• Effective Series Gate Noise limiter
• a-staze, '2-Watt Transmitter with 2E26 Final
• illuminated Panel Meter for Plate Current and " S" Readings
• Pi-Network Transmitter Output
• Built-in 117 VAC and 12 VOC Power SupPlies
• Push-To-Talk Ceramic Microphone

Provides maximum convenience and f lexib ility in either
mobil e or fi xed operat ion.

LAFAVmE HE·5O 10·METER TRANSCEIVER
Simil ar to above except for 10 meter operation

---------------------_1

1----------------------,
o Send FREE 1962 340 page Catalog I

620 f eaturing the full line of I
lafayette Amateur Equipme"t
. enclosed for Stock No............. I

I
I
I

------ -- -- ------" ---.----- - ---- ---_._----- -..--.--....•- _-----_._- _..

73E-2

Addre ss .. _

City .__ ._.__._ .

Name ..._... .._.... _

LAfAVmnAOIO,OEPT.
P.O. 80X 10
SYOSSET. L. I., N. V.
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Grab that 0 X with thes e
strudy E·Z Way Towers!

(Mount ing Kits)

MODE L GPK ·S 40. Tilt ·Over
Grou nd Pos t . Am . Net. $75.00

MODEL BAK·S40- Galvanized
wall bracket and hinge ba s e.

Amateur Net $10.50

to be universal a nd not discriminate against
anyone on the basi s of color, creed, 0; lack of
intelligence. It would have to take Into con
sider a t ion that QSL's are almost impossible to
depend on for confirmation. And st ill, with all
of these seemin g limitations, this must be an
award of heroic proportion s.

I hope you haven't sold me short. I have de
vised an award which is awe inspiring in its
scope and which overcomes all of the previously
mentioned limitations. It also sa t isfies sever a l
obvious but unmentioned prerequisites such a s
requiring a record booklet which we can sell
at an enormous profit and having a nominal
cha rge for the cer t ifi ca t es which may eventu
ally support the whole magazine and allow us
to g ive 73 away free to all win ners for lif e. De
tails on this magnificent award w ill be an
nounced in an ea r ly issue of 73, in the mean
while I s uggest tha t you get on all bands and
cont act a s many st a t ions as you can, making
each contact a minimum of 30 minutes (G::\IT)
long. Neat ness counts .

May Last Year
Though we were st . il l running only 64 pages

last year, we made u p for the shor- t age of
paper (due to a lowness of advertis ing) by
running quite a lineup of good articles . \Ve
st ill have a few copies of t hi s choice issue
available a t 50c per.

The most popular article in the issue was
the ex tr emely sim ple sideba nd exciter by
' V2N QS. This one uses a pair of the 7360
tubes and almost ever yt hing is built on a couple
of vector t ype sockets. W8VVD's article on his

(Turn to page 92)

The O ld Ma n

Perhaps I am just too inculcated with ARRL
lore. but I bridle every time I see someone try
ing to call himself The Old Man. This title
should, I think, be r eserved in perpetuity for
Hiram Percy Maxim, the founder and long
time leader of ARRL. I, for one, would welcome
an occasional reprint of some of Maxim's old
editor ia ls . He was an excellent writer and I
doubt if the years have weakened his messages
much. Those of you with library cards can look
up his wonderful book "A Genius in the Fam
ily." This, to me, is one of the all-time greats
in humorous writing. I s anyone with me f or
keeping ham radio with just one OLD l\I AN?
Or am I out here all alone on the high end of
twenty with the band closed ?

Technician
Volume I, Number 2 (the first I've seen )

of The Technician came in the other day un
heralded. This is a n icely done bulletin and
is interesting to read. The price is $2 per year
and it comes out monthly. \Vrite to The T ech
nician, Box 465, Billings , Montana. The motto
of the bulletin seems to be, " I'm proud to be a
Technician."

Here is a s elf-supporter that is top
favorit eof radi o amateurs around t he
world. The famous E-Z Way d osbm
i s Now Bott er Than Ever! 55,000
PSI high tcns il c s t eel has been in
c orporated into our tr ied and proven
des ign to "assure you of the s turdi
est , most versatile t ower your money
can buy! Cranks up-cranks down
tilt s ovcr-. s ta nds a lone. See th e
complet e E~7. Wa y line at your nea r
est distribut or.

• Put you r Tr ibander ot 41' in
70 mph wi nd ( 125 mph cronk.
ed do wn to 24') .

• T ilt s over for E • Z a c c e s s
t o arra y.

• Mounts Ham·M R otor in si d e
tow er head. Top rad ial bu sh.
ing and v erti c al th ru s t b e ari ng .

• Saf ety re st loc k s to wer a t
d esired h ei ght . No w e ight on
the c abl e s.

• E.I.A. RS·2 22 s pecs. Hea vy
wa ll s t ruc tu ol s teel tub e l egs ,
solid s teel rod di agona l and
horizont a l braci ng _ orc weld.
ed, ALL STEEL 55,000 PSI !

~DEL RBS'40!.f ~
Dip painted

MODEL RBS ·40G. Hot dipped

ga lvani zed, Am Net $209.50
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AMATEUR
CRYSTALS

~ FA·5

fA-j

!Nt CllYS1Aii

Specify crys tal type and
f requency when ordering

~ FM-9

FA-9 ~

" ,

... •

fA · ~ Ind FA·! f M-!
• 1000- 1499 kc Not "JiIJ bl~

• 1500- 1199 k, Not J..il 'bl~

fund.m lnl.1 • 1800 _ 1m I., Not ."il. bl~

"" "
ssss kC 8000· m9999 kC

ooסס1 · 14m ke ·ooסס1 15000 I e
lSOOQ ·20000 ke 15001 · 19999_999 ke
>0 . 14.99 me NGt "J i l'~ I!

O,e,lon e (l'd) ". 29,99 me 2(1 . 3999 me". 59,9'l me • ~9 ,99 me

ro · 75,99 me ee 89,99 me
0",10", (5t~) te 99,99 me 90 - 100 me

Nol J"i t.b1~ 101 - 109.99 me
Ove'ton! {It~)

,. 137 me IIG - 131 me
• Al lOw th1~e to fou ' ~. "'C~'''" ,

Priced from $3.30 to $10.00

A mateurs throughout th e world d e
pend on In te rnational crystals for
precis ion frequency control.
Man ufactur ed by the same high ly
ski lled cra ftsm en who produ ce In ter
nation a l commer cial crystals for the
broad cast industry , two-way radio
com m un ica tion, a nd our space and
miss ile program .
International Amateur Crystal s
1000 kc to 137 mc- .Ol % tolerance
Wire mounted, plated and herme tica lly sea led
in meta l holders. FA-5 and FA-9 are HC/ 6U
pi n type. The FM-9 is an HC/ 18U pin t ype.

the PERFECT combination

for FREOUENCY
CONTROL
JiC"--

" - . " ~A,." ~ .•
INT RNATI~NAL CRY S TAL
~ ~~jo' SWITCHES

, - ~--"

When you d esign or b ui ld . . . com
b ine In ter n a t iona l cr ystals and crystal
sw itches. Switches availab le from
3-pos it ion to 24-posit ion. F or an tenn as
a nd lab or a tory work use Intern a tion a l
coax ial switches.

Priced from $2.75 to $19.50

1. S-121 Trip le Socke t Crystal Switch. Cat.
No. 150-1 26.

2. AC·44 Single Pole, 24 -Position Crysta l Swi tch.
Cat. No. 150-131.

3. 12-Posit ion Crysta l Switch. Cat. No. 150-163.
4. 3-Position Coaxia l Switch . Ca t . No. 100-112.

Write today for International's Free catalog
of preci sion made crystal s and equipment.

"
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2 Meter

Tank
and

Coupler

)

/

~

•

J ohn W onsowicz W9 DUT
422 7 No rth O riole Ave nue
C hicogo 34, Illinois
All p ic tur es taken by Howie Tri(b KN9EBP.

Photo showing t he " Ec ho" 144 meter tra nsmitter using
t his Hi g h Q Power Amplifier.

T H E tank circuit about to be described is
not new. It was used by the author on 112

me more than 15 years ago. However, the
merits of this tank warrants the re-use of
this design in the higher frequency spectrum,
even above the two meter range.

As shown in the photo and drawings, the
tank was designed for the 8~2-A. but other
tubes such a s the surplus 3E29 or its equiva
lent 829B can make use of this design by cut
ting down the tun ing capacity and shortening
t he inductor. The unit is easy to build, re
quires no soldering, and can be made in L C
ratios to meet individual designs. Q of this
circuit is very high; being comparable to tuned
lines of 7/16" in diameter.

Those of you that like to make Chinese copies
will have to resort to modifying the tuning ca
pacitor a s indicated. Others, who like to roll
their own, from start to fini sh, can use the
basic idea for further development and im
provement of such circuits. Space for this tank
is no problem since the aluminum horse shoe
can be bent to various configurations with l ittle
sacrifice in efficiency.

Tuning Capacitor
The capacitor used, which by the way is the

only one s uitable for this design, is a Hammar
lund ::\ICD-35-SX double spaced dual stator
variable capacitor. It is a st r a ig ht line capacity
model with maximum capacity of 31 mmfd.
This capacitor can be used, and was used with
out modification in a 144 mc transmitter with
a smaller horse shoe tank but for best L C
ratio and u ltimate efficiency it should be mod
ified by removing plates which is quite simple .
Using a small metal coping saw or a hacksaw
blade cut away the two outside plates of each
sta tor , then us ing a fine file s moot h out the
solder buns on the shaft and file off all roug-h

6

edges around t he cuts. The capacitor is now
duplicated.

Inductor
The horse shoe inductor is made o f 1/16 inch

aluminum plate cut to dimensions, a s shown on
the drawing. Follow the dimensions closely ;
however, the fini shed project doesn't have to
be exact s ince the above mentioned capacitor
enables some overlap of the 144 me band at
both ends. \Vhen the inductor is cut out and
the saw marks are fi led smooth, use a fine
texture of st eel wool for polishing and round
ing all shar p corners and edges. Due to sur
face currents in VHF region, known as the
sk in effect, it is worth the effort to do this bit
of extra work for the sa ke of higher efficiency.
Of course if you want the ultimate, the in
ductor could be made of sheet copper and then
silver plated; but for the average ham the
aluminum tank is quite satisfactory.

When the inductor is fin ished, slide it under
the stator plates by looseni ng t he four screws
on t he bottom of the ceramic base. Before t ight
ening t he screws, cut two ribbons % inch wide
out of aluminum foil, or copper r ibbon, to di
mensions indicated on the drawing and insert
them under the st a tor plates at the opposite
end of the horse shoe tank; then tighten the
screws, making it a complete a ssembly as
shown on the photo. Before you set aside this
unit be su re to elevate the front and back
bearing plates of the tuning capacitor by re
moving the scr ews and inserting sh ims under
each of the same thickness a s the inductor.
Otherwise the minimum capacity of th is u nit
will be too high and reaching t he high end of
two meters may be impossible.

Plate Caps
For the tube pin connection, a piece of 'lh

13 MAGAZINE



inch round aluminum stock is cut % inch long
and a Xo. 53 drill used to drill a hole in t he
center to accommodate the plate pins of the
8:12A. Through the s ide of the % inch p iece a
tj-;~~ tapped hole is made in the a pproximate
center fo r securi ng' it t ightfy to the plate pins.
On to p of this % in ch p iece, a nother Ih inch
di ameter disc 1h. inch thick is secu red to the
% in ch p iece by 2-56 screws loca ted 120 d eg rucs
apart. Bet ween t hese t wo di scs the % in ch wide
r ib bon lea ding f rom t he tuning ca pacitor is
placed and tight ened. In th is fashion u n ifo r m
ity is carried r ight t hrough.

T he assembled unit can be mounted by sev
eral methods to suit individual arrangement.

Antenna C oupler
One of the most awkward pieces on VH F

transmitters is the pick-up loop. T here are
n umerous w ay s of arrang ing components, but
t hey a ll seem to be awkward in doin g the j ob .
Severa l attempts were tried to sim pl ify t h is
ga dget and t he on e herewith shown seemed to
be idea l. It was built a s a separate packag e
with a ll components nicely grou ped, as shown
on t he photo.

The •mam
Construct.en

part of the pick-up loop is the

Photo showing the a nte nna co uple r 'H a complete
mod ule. The coax bra id can be seen solde red to the
rotor ta b of the APC capacito r. The center cond uctor
of the coax is fastened to one side of t he hair pin.

"

Photo showi ng compted high efficiency, High 0 VHF
Power Amplifier.

Photo showing the horse shoe tank circuit, modi fi ed
ca pacito r and the assembled 832·A tube caps. The
chassis painted black is for pictu re use only .

'"'""

a . FEED

fiG 51 A1\)

1/2" . IDE AL. FOIL OR

COPPER STRIP

832A

,"
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A piece of 1/ 16 inch aluminum measuring
3 x 3 inches with a % inch flange on t he bot
tom is drilled to accommodate the hairloop

. frame bearing, and on the same line 1% inches
to the left , drill three holes to accommodate a
Hamma rlund A PC type 50 mmfd capacitor
with a 1,4 inch shaft. These capacitors can be
purchased at surplus stores. If in doubt about
capacity buy one with many plates and cut it
down to have a total of 13 or 14 plates. Mount
this capacitor on the 3 x 3 inch plate but make
sure that the shaft does not come in contact
with the mounting plate. The reason behind
this is that one point ground should be used to
carry the rf and that ground is the shield of
the coax cable, a s shown on the schematic.
This capacitor is used as fine loading adjust
ment and should be tuned in conjunction with
the pick-up loop, to tune out the reactive com
ponent of the antenna system. In extending the
shaft for panel control, use a insulated coupler.

The RG58A/U coax cable is t ightly secured
to the plexiglass by a plastic clip, as shown,
and the inner conductor is fed t hrough a brass
scr ew to one side of the loop. The other side
of the loop is fastened to the screw on t he bot
tom of the plexiglass which projects through
and fastens to the tA, inch copper braid that is
soldered to the stator of t he A Pe capacitor.
The rotor contact of this capacitor is soldered
directly to the RG58A / U coax braid.

Pick up loop is made of No. 10 or 12 copper
wire, with spa ghetti insulated, a nd t he ends
have solder lugs so that it may be for med on
the bench before fastening it in pla ce.

T his high efficiency High Q tank cir cuit is
used in the " Echo De Luxe" 144 me t ransmit
ter to be described in the coming issue of 73
.......... . Watch for the article ... W 9D UT

6-32 TN>

• DRIll

,,,.
LEXIGLASS

RG 5eA/ U COAX

PL ASTIC CUP

CLLlRAl'tCE FOR SMAFT

Antenn<ll Coupler

,·x,· AL
FRAME

, "'"=1 .);.;:f-'-Y'fo--,-""'-.-il
.L I 31ft' I t"__ 2

1....:: Il::
~.~ L~ L_~I~t~~~. " 28 DRILL -

capacitor frame, in this case borrowed from a
Hamrnarlund ~ICD-35-SXcapacitor, but a com
patible unit can be used. The stator plates are
removed, the rotor plates are st r ipped and
shaft rounded by removing all solder. A piece
of % inch plexiglass 2xl % inches is cut as
shown, and holes drilled for secur ing t he pick
up loop and the RG58A/U coax cable. A lA,
inch hole is drilled lengthwise through t he 2
inch section for the shaft. This hole is drilled
% inches from one end and three 6-32 tapped
holes are provided for tightening t he plexiglass
to the shaft.

Befor e assembling these parts, put a strong
spring against t he f ront bearing, then slide
the plexigla ss on t he shaft , press against the
spring and tighten the side 6-32 screws. This
a dds extra friction and allows the pick-up loop
to be pos itioned solidly.

Simple Antenna Mast
Jim Cennelletc K3LTB/5

tremely simple and cost less than $4.00, not
counting the guy ropes which were already on

roe ""

MIDOLE GUY

TOP GUY

I.'
'"

".

TO ANT -<r1

'0

""

RECENTLY I moved from Baltimore, Mary-
land to Roswell, New Mexico and, of course,

my ham gear went right along with me. As my
stay in Roswell is of a temporary nat ur e I
was immediately faced with the problem of set
ting up my station in such a way as to facili
tate its rapid disassembly on short notice. The
transmitter, receiver and associated equipment
presented no difficulties in this department. :\Iy
problem was the skyhook.

The antenna set up had to have certain quali
ties. Besides being reasonably effective it had
to be s imple, inexpensive and very easy to put
up or take down. Since my favorite bands are
40 and 15, the s tandar d dipole was decided
upon and the junk-box produced the necessary
# 14 wire, insulators, etc. The next problem
was a mast to attach to one end of the dipole,
the other end being tied to the roof of the
house. The solution to the problem was ex-
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Q·MULTlPlIER/NOTCH FIlTERS
•

If your receiver has a nervous cough, un
nettle it with a Waters Q.Multiplier/Notch
Filter. Enjoy a clear signa l, the signal you
weremeant tohear,with theWatersQ·Multi
plier/NotchFilter .. . available in 2 models,
the 337-755- 1 and the 337-KWM-2. These
fi lters are designed to elimina te he tero
dynes and other undesirable signa ls in the
i-f passband of the Collins 75S-1 receivers
and KWM-2 transceivers. Tunable over a
5KG range, 2.5 KG on either side of the
455 KGcenter frequency, they require very
little power from the Collins equipmen t:
.3a.@ 5.3v. and 1.4 ma @140 v. (275 v. in
the KWM·2). The notch depth is greater
than 40 db. Either Filter comes completely
assem bled with easy to follow instructions
for insta llation and connection.
Avai lable at leading distributors.

WATERS MANUFACTURING, INC.
WAYlAND, MASSACHUSETTS

/ /11 1 1 1 1 1 / ' ( (;

. -

UNNETTLES RIGS

Alright, stop writing. We n ow h a ve binders
avanabte for the 1960-61 a n d 1962 issues o f 73.
The first binder h a s room for 15 issue s , the
seco nd 12 issues . These binders a re in bright
red to m atch our b alance sheet. Each is
s tamped in solid 14K gold with e nough id e n 
tification to el imin a te a ny mystery as to
what you h a ve o n your Hbr-ar-y shelves. N ow
that y ou r issues o f 73 a re already dog-e ared ,
here is a handy way to preserve them that
wa y . Specifiy 1960-61 or 1962 binders . $3.00
13 • 1319 E . 15th St. • Brooklyn 30, N . Y.

BINDERS

We have spared no expense (to you) to pro
vide the most beautiful library b fndfng for
Volume I of 73. Each Bound Volume is in
dividually numbered a n d autographed b y the
ed itor . The bindin g is in bright r ed ! Volu m e
[ co n s is ts o f the fifteen issue s from O~o_ber
1960 through December 1961, plus the c u mu
latlve tnnex- i 6"rlhe penod. This is about the
only way ot getting one of those e lusive Jan
uary 1961 issues of 73, w hich a re now selli n"
fo r as m uch a s $5 each when you can find
'em. Bound Volume I • . . $15.00
13 • 1319 E . 15th St . • Brooklyn 30, N . Y.

BOUND VOLUMES

hand.
Two sections of 2 x 2-inch poles, each 12

f eet lon g, three 4 lh-inch bolts with nuts and
four eye-hooks were pur chased. Overlapping
the two poles 1S-inches, t hree holes were
drilled and the bolts inserted and t igh t ened
down. Three eye-hooks were a ttached a t t he
top and the fourth at the j unct ion in t he m id
dle.

A f l-inch hole was du g and the guy ropes at
tached. On the end of the antenna a long rope
was tied. This r ope was pulled t hrough the
middle eye-hook at the top a nd is long enough
so that it will rest on the ground after the
mast is raised. This makes i t possible to lower
the antenna after t he mast is up.

I then grabbed the XYL and coaxed her into
lending a hand stea dying the mast while it
was raised and the guys tied down . T he an
tenna wa s pulled up completing- the en t ire
operat ion in Jess than five minutes .

The ease of disassembly and simplici t y of t he
mast was proven when we moved across town
recently. Surprisingly enough the ent ir e a s
sembly turned out to be very s tu r dy a nd has
held up much better t ha n anticipated . I a m
now toying around with t he idea of adding a
ten meter ground plane to the syst em by simply
running some #14 up the s ide of t he mast.
using the radials as extra guys.

Naturally this mast is not the answer to the
needs of the permanent QTH , It probably
won't last more than a couple of years and
from an elect r ical standpoint it obviously is
not the ideal half-wavelength above ground.
However it is quite adequate for those of you
who find yourselves moving around quite a bit
( servicemen, etc.] or f or Field Day a nd may
prove helpful for erecting t hat cheap, t empo
rary antenna system without putting any dent
in the pocketbook. . .. K3LTB/5
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Fred B. Cupp KBAOE
John Yeagle K8MSB
W illoughby, Ohio

ONthe VHF scene, many manufacturers are
bringing forth interesting new transceiver

designs, but these a re a ll Al\I systems. T he
home brew builder seems to have been left be
h ind. Her e is a project of special interest only
to t he home brew fan . .. a Six Met er AM 
DSB transmitter with VOX included and all
on a 5" x 7" pr inted circuit boa rd.

Ver y few people will argue t he validity of
t he claims made for the superiority of s ide
band operation . T he increasi ng popular ity of
t his mode of transmission on the lower f re
quencies attests to this. In t he V H F r a nge,
however, sideband has yet to leave a very
s izeable mark. The reasons a re obvious. Only a
small percent a ge of hams are ambitious enough
to attack a project of t his magnitude for V H F.
Many manufacturers have good exciters for
the lower bands, but none ha ve been bold
enough to bring for th an exciter specifically
for V H F . The recent appearance of commer
cial t ransmitting converters is a step in the
righ t direction but they are of no value to the
ham who has no exciter.

Consider t he Six Meter ba nd. A major it y of
the operators are Technician Class licensees
a nd have no reason to acquire a low band ex
citer. Her e then is fertile ground for develop
ment of t echniques and equipment. Simple
t ransceivers have their place in the VHF sun,
but the serious ham who is interested in t he
more exotic forms of communication is soon
disillusioned with the limitations of commercial
equipment.

After several years of apprenticeship on
AM, we indulged in a brief courtship with
F'M. Somewhat better to be sure, but still not
t he ultimate. The purchase of several sideband
books strengthened our resolve, but the cost of
fi lters and the complexity of phasing r igs a nd
hetrodyne converters led to the final acceptance
of Double Sideband Suppressed Carrier as a
reasona ble compromise.

Reception of Double Sideband signals is ac-

10

AM-DSB

Tra nsm itter

6 M eters

f/ox

Printed Circuit

compl ished in exactly t he same manner as
single sideband signals, but .
T he presence of bot h set s of sideba nds im
poses sti ffer requi rements on t he receiving
equipment . In exchange for t ransmitter sim
pl icit y we a re requir.ng t he rece iving station
t o fi lter out the unwanted sideband. Stations
ha ve been worked by the author wherein t he
DSB signal was received on a Collins 75A ·4.
The reports were that either s ideband was r e
ceived just a s well a s a n SS B signal. Other
contacts made on less sophist icat ed receivers
indica te that a steady hand is necessary. Two
contacts were even made with stations using
G-50 communicators in which case t he VFO
was tu rned on and used for carrier reinsertion.

The impor tant case to be considered, how
ever, is t he average station. I n a ll p robability
t he if response is br oa d enough t hat both side
bands will be received. In t his case, the t wo
sidebands beat against each other as well a s
the BFa , producing a peculiar "growling" type
of distortion. The only cure is to have t he BFa
frequency right "on the nose," although the
effect is r ed uced by detuning t he r eceiver so
tha t t he unwanted sideband is down the slope
of the if response curve. This effect is not too
bad to overcome especially if t he receiver ha s
a "Q" multipl ier in which case t he reception
is just a s good as SSB. T he subject of double
sideband reception is discussed at some leng th
in Don Stoner 's "New Sideband H andbook ,"
pa ge 107.

Several prototypes (and six months ) lat er ,
members of the East Shore VHF Club of Cleve
land , Ohio showed interest in t he project. T his
was the spur necessary to push us in to lay ing
out a printed circuit board so t hat the club
members could duplicate t he design with a
minimum of difficulty. This fi nal design in
cluded sever al extra refinements such as a tone
oscillator to facilitate t une up on DSB and
an improved VOX circuit which is used on both
Al\l and DSB . Also provision has been made
for either 6 or 12 volt heat er connections.

13 MAGAZIN E



THINK I GOT A TELCO 201 CONVERTER
OR SOMETHIN'?

WHY NOT..•

NEED SOUNDPROOFING?

WHY NOT?
SOLVE THIS PROBLEM.

TELCO MODEL 201

6 METER CONVERTER.

TRY ONE NOW? RELAX AND LISTEN.

LOW NOISE - HIGH OVERLOAD RESISTANCE.
DESIGNED FOR PERFORMANCE.

PRICED AT $37.40 DIRECT MAIL ONLY.

SEND CHECK OR MONEY ORDER

Ready for sideband yet?
SIX METER SINGLE SIDEBAND CONVERTER

TELCO SB-SO

This converts a 14mc SSB rig up to 50mc output. You can run up to
30 watts PEP to the 6146 final. Parallel capacitive tuned output will
match any antenna impedance from 40 to 75 ohms. You can use this with
any existing SSB exciter, which delivers from 10 to 100 watts. It is rugged
and compact, designed for reliable service.

AVAILABLE NOW $85.00
Send check to: •

TAPETONE ELECTRONICS LAB, INC.
99 ELM STREET

MAY 1962

WEST NEWTON 6S, MASSACHUSETTS
ADD ITIO NAL INFO RMATION O N REQUEST

I 1



Audio Section

The first half of a 12AX7 is a speech pre
amp. When the microphone is unplugged, how
ever , the closed circuit phone jack completes
the circuit from the R-C phase shift network
causing the preamp to oscillate at approxi
mately 1 kc. This tone is used for tune-up on
both AM and DS.B. With the mike plugged in,
the 12AX7 function s a s a normal speech pre
amp. The output of the first st age is coupled
through the .001 capacitor to the audio gain
pot. This capacitor value is deliberately small
to roll off the low fr equency response to pro
vide better intelligibility, primarily on DSB.
T he second half of the 12AX7 is a st a ndar d
voltage amplifier.

VOX C ircuitry

The output of the speech amplifiers is fed
to the 6AQ5 modulator via switch sect ion S1A
and also to the VOX trip level pot. The first
half of the 12AU7 is a voltage ampli fier and
its output is coupled through the .02 capacitor
to the voltage doubler rectifiers. An audio sig
nal thus results in a negative voltage being
developed at the grid of the relay tube, the
second half of the 12AU7. The 6.8 meg. grid
resistor gives a positive return of t he grid
voltage and eliminates any tendency of the re
lay to chatter on noise spikes. Note that the
VOX relay K1 is energized during receive and
de-energized for transmit. This provides a more

uniform load on the power supply since the
rf section draws cur ren t when t he VOX tube
is cut-off and vice-versa.

Modula tor

. R~ferring now to the 6AQ5 modul ator s Ca:~~ ,

It WIll be noted that swit ch sect ion SlA select"
either the full audio signal or audio via a 6
db attenuator. This is done to avoid the neces
sit y of changing the audio gain and VOX trip
settings when swit ching f rom DSB to AM
since AM requires only half a s much modula
tion a s DSB. In the DSB mode of operation
switch sect ion Sl B grounds the cen t er -t a p of
t he modulation transformer. Thus the modula
tion ener gy supplies the screen voltage for the
2E26 balanced modulators. In the A!\-1 position,
swit ch sect ion S1B connects the center-tap to
a voltage divider ac ross the B + supply t hus
applying const a nt screen voltage. The modula
tion voltage appearing across half of the sec
ondary then adds to or subt r acts from this
screen voltage resulting in AM screen modula
tion. Note that in AM operation switch section
S1C disables one of the 2E26 tubes. Since the
balanced modulator is no longer balanced the
carrier is not cancelled out and normal AM
operation is a chieved .

RF Section

The pentode sect ion of the 6U8 is used a s an
oscillator-tripler combination. The scr een is
used as the plate in an untuned Pierce oscil-
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Here's the VHF Receiver
you've dreamed of-CLEGG'S

new INTERCEPTOR for 6 & 21
Clegg's new Interceptor Receiver for 6
& 2 meters introduces revolutionary new
concepts in VHF receiving techniques.
Now you can realize the benefits of en
gineering features that are yea rs ahead
of their time!

Just imagine, for example, a receiver
so free of cross modulation, images and
noise, and so sensitive that it's possible
to work duplex (on antennas separated
by no less than 60') with stations trans
mitting within 25 kc of your own fre
quency. Imagine, too, tuning in SSB
with the ease of amplitude modulation
. . . selecting any CW signal from the
"pile-up" at will.

Take a look at all of the advantages
you get with this grea t new receiver:
* Virtually no cross modulation.

* Maximum rejection of spurious signals
and responses.* Nuvistor RF stages that give minimum
noise figures on both 6 & 2 meters.* Stability equal to exacting requirements
of SSB and CWo

* Hermetically sealed 10.7 Me crystal
lallice filter that provides optimum
selectivity for both AM and SSB. Selec
tivity 3.1 kc at 6 db points; 8 kc at
75 db points.

MAY 1962

* Sensitivity of beller than .1 microvolt.

* Frequency tuning accuracy of less than
3 kc in calibrated 1 Me ranges.

And that isn't all! Here are some
other great Interceptor features - ones
that will help make your station second
to none:
* Input provision for 220 Me, 432 and

other UHF converters.* A slide rule dial with full electrical
band-spread and flywheel loaded, no
backlash tuning makes it easy to sepa
rate the weak ones.

* Maximum hash suppression with spe
cially designed noise limiter.

* Output terminal for Pan-adapter and
monitoring scope.

* Tuning meter calibrated in both S units
and db above reference.

* Cabinet and panel matching the Zeus
transmitter.

No doubt about it - if you are a
serious operator on 6 & 2, don't wait!
see the Interceptor at your Clegg dealer's
today. Or write for complete information!

Amateur Net Price: $473.

Ckf'lLABORATORlES

OAkwood 7-6800·

504 ROUTE 53, MT. TABOR, NEW JERSEY
13



lator circuit . A 3-30 mmfd trimmer capacitor
a llows the cryst al to be " rubbered" in the
event of net operation or it may be adjusted
for maximum dri ve. The plate of t he pentode
sect ion tr iples to 25 me. The t.ripler output is
applied to the triode sect ion of the GU8 which
doubles to 50 me. The triode plate is connected
to one end of the push-pull grid tank thus
supplying a 180 degree phase shif t between
the grid voltages of the 2E26 balanced modu
la tors . The push-pull grid circuit was chosen
to allow the use of pi-network output rather
than push -pull output with a link output cou
pling. Balance in the push-pull drive is a ccom
pli shed by varying the ratio of the two t r-im mer
ca pacitors at t he opposite ends of the g r-id
tank. Of course the ca pacit ors mu st always be
tuned for resonance a s well as balance, but a
little practice will allow re-tuning in a short
time once you get the hang of it. (Several rigs
have been built with a dual 25 mmfd air vart
able across the grid tank, however the one tr-im
mer capacitor must be left on the end of the
tank opposite the triode plate to balance out
the plate capa city. If t he builder desires, this
modification may be added by mounting the
dual variable on the front panel in such a
position that the variable ex tends under the
board near the grid tank. Short leads should
be used from the variable to the tank circui t. )

A VTVM with a l OOK resistor in ser ies with
the probe (to avoid detuning of the tank cir
cuit ) is used to check the grid voltages of t he
2E26's while adj ust ing the balance. This set 
ting is not critical, however, and relatively
good ca r r ier null ca n be obtained even without
this check. The parasitic suppressors in the
plate circuit of t he 2E26's are for obvious pur
poses. T he NE-2 neon bulb serves a s an rf in
dicator (very impressive on DSB) and the 4.7
meg. resi stor applies " keep alive" voltage to
the neon bulb. The pi-net output c ircuit is
quite st a nda rd. The 100 mmfd capacitor a cross
the loading capacitor is to shunt the load con
trol to the des ired range, thus permitting t he
use of a physically sma ller variable ca pacitor.
This allows it to be placed a s shown between
the 2E26 tubes.

While the transmitter can be built on a reg
ular chassis , we found t hat a circuit board
greatly sim pli fied matters. Fabrication of
printed circuits has been covered in past is
sues of this and ot her amateur publications.
If the builder does not wi sh to make the cir-

;&i.

.,.
14

cuit board himself, the board is available from
the authors at $7.50 . This circuit board is Mil .
grade glass epoxy with heavy copper coat.ing
and is tin plated for ea sier soldering. Also in
cluded are double-sized parts la yout drill guide
instruction sheets, a complete parts list, and
everything else we could think of to help you .

Use sha r p drill s for all holes and do not
over heat the copper while solder ing. Reason
able parts subst it utions can be made, of course,
but check for ph ysical size to insure that the
new part will fit on the board. After d r illing
the holes, insert the parts in t he board and
solder. The four components located on the
underside of the board are t he grid tank coil,
two .001 coupling capacitors to the 2E26 grids,
and the G.8 meg. resistor in the VOX circuit.

Now set the completed board a side and drill
the holes in t he 5" x 7" chassis . T he DSB-AM
switch, the audio gain pot a nd the dual vari
able (if desired) are mounted on the front of
the chassi s. The VOX trip pot and the VOX
relay are mounted on the rear of the chassi s.
The actual locat ion of the r elay and the output
connector will depend on t he physical size of
t hese components. Next an opening is cut in
the top of the chassis to fit the printed circuit
board. An ideal tool for the job is a nibbler
(Adel Mfg. Co. ) . The front panel is held to
t he chassis by the cont r ols mounted on the
front of the chassi s.

After all the parts are mounted the wiring
may be completed. Dress the wiring in such a
manner a s to avoid the locat ion of the shield
part ition which is left until last to permit
easier wiring. The two 5 watt resistors may be
mounted on terminal st r ips on the side of the
chass is or between swit ch sect ion Sl B, terminal
2 and the shield partition for the 15K resistor
a nd switch sect ion S1B, terminal 3 and B + on
the GAQ5 screen (pin 6) for the 12K resistor .

When the wiring has been completed, cut a
piece of thin brass for the shield partition and
solde r it in place. Don't forget to cut a notch
in t he shield to clear the two conductors on the
circuit board which pass under the partition.

Trensmitter Checkout

After checking with an ohmeter for pos
sible shor ts on the fi lament or B + li nes , apply
power. Install the 12AX7 speech amplifier tube
a nd check with a scope (or VTVM) for output
to the modulator gr id . Check both with a mike
a nd also for the tone oscillator with the mike
u nplugged. Tubes other than a 12AX7 or a
weak 12AX7 may not have enough gain to os
cilla te. Al so don't forget to inst all t he jumper
between the 12 volt heater connection and
ground when operating on 6 volts.

Next the VOX tube (l2AU7) may be in
st alled. After warmup the relay should ener
gize. Turn the VOX trip level pot until i t is
about 75% open. If the mike is unplugged
(tone oscillator on) then increasing the audio
gain control sett ing should ca use the relay to
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The Only Single Feed Line

6&2 METER
COMBINATION VAGI ANTENNA

®

from F••eo

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

• Heavy Duty Squa re Alu minum Boom.
. 10 Ft. Long
• All Elements are Sleeve Rein forced

And Comple tely Pre-assembled With
"Snap-Out' Lock-Hte Bracke ts

• Boom Suspension Rods Are Supplied
Comple tely Pre-assem bled , ReadyTo Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
I-Folded Dipole Plu s Sp ecia l I -Folded

Phasi ng Stub Dipole
1-3 El ement Coll inea r I-Reflector

Reflector 2-Directors
4-3 Element Collinear

Directors

"2-10 2 Meter 10 Element
A6-4 6 Meier 4 Element Amateur Net $11.88
Amateu r Net $17.16 St k· K"t A52 1183
Stacking Kit AS-6 $2.19 ae mg I - •

~~~
" 11,4 ·1011,4 Meier 10 Element _ ...
Amateur Net $11 .88
Stacking Kit AS· IJA $1.26

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

THE FINNEY COMPANY
Dep~ 20, 34 W. Interstate St., Bedford. Ohio

•
TWO ANTENNAS

IN ONE*
*a n ot h e r FIRST from FlNco

I
de-energize. Speaking into the mike should a lso
ca use the relay to drop out.

The GUS exciter is next checked out. Lea ve
the audio gain control t urned up so that t he
VOX relay remains de-ener gized a nd tune t he
tripler plate tank for maximum output. Insert
the t wo 2E26 tubes in their socket s. T une t he
grid ta nk of the 2E26 t ubes to resonance. (Note
t ha t the DSB-A M switch m ust be in the DSB
poaition.) W ith a l OOK resistor in series with
the probe of a VTV l\I rea d the voltage on each
of the 2E26 grids. Increase the capacity of t he
trimmer on t he grid with t he h ighest voltage,
then retune t he grid tank to resonance with the
other trimmer. Repeat t h is procedure u ntil both
grids rea d approximately t he same voltage a nd
t he tank is a t resonance. If you have a dded
t he dual 25 mmfd variable across t he grid tank
the job is a littl e ea s ier. Just tune t he remain
ing trimmer capacitor for balance a nd the dual
a ir variable fo r maximum voltage on the grids.

The last step is to add t he 6AQ5 modulator.
With tone modulat ion advance t he a udio gain
control until t he plate cu rrent is a bout 50 rna.
A scope pattern is almost essential here. Feed
a udio from one of t he screens to the ho rizontal
input of t he scope and rf f rom across a dummy
load into the vertical plates. The patter n should
look like t he typical " Bow Tie" displa y of
double s ideband transmission (ARRL '61
Ha ndbook, p317, Fig. 11-15 ) .

Wi th t he DSB-AM switch in the AM position
t he plate current should be 35 to 40 rna. T he
scope pattern should now be t he typical trape
zoid characteristic of AM. These current values
are for a B + voltage of approximately 300
volts . Some intrepid souls may wish to increase
the output by r unning t he final amplifier plates
f rom a higher voltage sup ply, although we
have not tried th is . If you care to try it, dis
connect the + side of t he plate supply meter
a nd connect it to a higher voltage supply.

As far as performance is concerned, t he au
thor s are not DX hounds, so the DX record
is rather spa r se, consisting of one F lorida con
tact on a band opening, one extended ground
wave contact, but many hours of loca l rag
chews. Morrie, \ VA6CTL, is now t he owner of
t he protot ype and he sends back glowing re
ports of t he r ig's performance on ground wave
between San Diego a nd Los Angeles. T he au
t hors hope to hear many of you on D SB in
the f ut ur e. . .. K8AOE & K8MS B
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Twoer Modifications Ernest Joy Wolitzer K2 0 RY
2143-82nd Stree t
Brooklyn 14. N. Y.

Phot o credit : Buiot Eckha"s. K2GU/.

T H E Heath transceiver units, commonly
known a s the Tener, Sixer & T woer are

excellent units in regard to operation, size, and
cost. This article is based on the T woer , but
will hold the same for the others.

The Twoer was used in the home QTH for a
while, a nd I became interested in using t he
r ig mobile. As some of us might know, setti ng
up a mobile r ig takes t ime a nd most of all,
patience.

In t he Twoer, described here, I did away
with all of the hard work, such as running
cables, mounting power supplys, etc. The unit
now will operate either 110 vae or 12 vdc at
the flip of a switch.

If ever it came to mind to use a VFO. you
would probably not be too successful, because
with the original oscillator circuit a VFO could
not work. I made some minor oscillator
changes that helped to sta bilize the unit when

a crystal was used, and now I ca n use a VF O.

Construction Details
The fuse holder in t he rea r of t he unit was

removed and mounted in the space that had
originally been used for the eight pin power
plug. The hole that was used for t he f use is
now t he mounting hole for t he new switch.

P art of t he power supply is built on a sub
chassis which is mounted on the speaker baffle
plat e. This sub-chassis, measuring 3% in. L.
by 2% in. 'V., is made of a piece of n in. steel.
A lh in. lip is bent and used for mounting.

The silicon diodes and the rest of the power
supply components are wired on a terminal
strip, which is then mounted on the screw that
holds the power transformer. The four prong
power plug is mounted on brackets, and is
positioned near the output transformer. It will
be found that in order to have access to t he
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~ ,.......
This picture shows the new lceatlen of the fuse,
switch, and four p rong plug . It also shows how
power su pply is mounted on the speaker baffle
plate.

power plug when the cabinet is installed, you
will ha ve to cu t a hole in t he rear.

Operation
The new selector swit ch is used to selec t

either ac or de operation. For oper at ing on
110 v, connect pins 2 and 3 to the power sour ce.
One 12 v-, where t he power can be taken from
the car's cigarette lighter, connect pin 2 to
- 12 v and +12 v to pin 4 of J 1-

We found that when operating mobile, low
ering the broadcast antenna to approximately
19 in . worked fa irly well. ... K 20 RY

NEW FOR SIX &TWO!

.......... ,",."

HIVERTER 50
Extends use of your present 14 Me SSB. AM and CW
Tran smitter to 50 Me Band

Tubes : 6CL6 Oscillator, 5763 Mixer. and 61 46
Linear Am p•• with 2-08 -2 Regulalon.

Pi. Net Output to matc h 50· 100 ohm Antenna Load

Cabind ane : 8" I( 7" x 10·'

P ower Supply Requirements; (Heathkit HP · 20 or si milar)
6.3 V. AC·2.7 Amps ( F i laments)
300 v. DC-60 Ma. (Ose.• Mixer )
600 V. DC ·12G Ma. (Amplifler )
. 130 V. OC - (Amp. Bias)

61\1 (x2 x31
50 m e
50.1
61
52
53
54

PAl\( ( x3 x3
220 m e
221
222
223
224
225

8 mc Xtal
(xG )

8333.333
8350.000
8500.000
8666.66 6
8833.333
9000.000

,,3) (x21)
8148. 148
8185.185
8222.222
8259.259
8296.29 6
8333.333

Multi plications
(21\1) (x2 x3 x3) ( x 18)

144 .0 m e = 8000 .000
145 8055.555
146 8111.111
147 8166.666
147.9 82 16.666
148 8222.222

%,1\1 (x2 x3 ,,3 x3 ) ( x54)
420 m e = 7777.777
425 7870.370
430 7962.962
432 8000.000
435 8055.555
440 8148.148
445 8240.7 40
450 8333.333

. • • W 40AB

PREVERTER
50 & 144

USe1. Low ooln Philco Transi stor. Less than 3 Db on
6M. 3.5 Db on 2M

Effici ent · Requires 1.25 Ma at 12 V. DC

Input and output 50 Ohm. with ecnneetcrs for KG 8/U

Bandpass circuitry gives full 4 Me resp cnse on both
Band s.

RUllled and Low loss ec nst ruet tcn with euver plated
ehJss is and input circuits•

TON S OF A M A T E U R EQUIPMENT IN S TOC K--

\\AVIE$lrlEIRH\I IRt~IDII(J)
HN DIEGO

1331 Indio Street BE 9·0361

M ON~FRI 8 : 30 to 8 :0 0 SA T 8: 30 t. S ~O O

WRITE FOR COMPLETE IN FORMATION

HIVERTER-COMPlETE WITH TUBES AND
CRYSTAL, lESS POWER SUPPLY . • • • • . • • . . $99.50

3 Db PAD-fOR 20-50 WATT EXC ITERS . •.••.•• $ 6 .00

6 Db PAD-fOR 50-100 WATT EXCITERS . . • • •• $10.50

PREVERTER 50 -6 METER PREAMP .. •• • ••.•.... $14.95

PREVERTER 144-2 METER PREAMP . . . • • • . . . . . $14.95

IMPEDANCE BRIDGECompl.t. In.!,u.tion.
IA u g u st 1961 Issue of 73)

14 fu ll scele diagrllms of t he pa rts necessary for
this re plica of a $350 Generlll Ra d io RF Imped a nce
Bridg e. Com plete with reprint of the original
article. $1 .00
73 • 1379 E. 15th St• • Brooklyn 30 • N. Y.

MAY 19b2

( )
Irving Electronics
P. o. Box 9222

San Anton io 4, Texas
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73 tests the

Telco 201
Converter

Lar ry Levy WA2 1NM
I 114 Eest 18 Street
Brooklyn 30, New York

,

11\ most heavily populated areas, 6 meter
operation is getting to be a problem. There

are so many st a t ions on six that one or two
strong sta t ions are sure to be close enough to
overload your six meter converter. Wi th con
ventional 6 meter converters, the overload can
be controlled, but only at the expense of noise
figure. Such a compromise is usually a poor
one, as it doesn't do much good to eliminate
the overload if, after you do, you can't hear
the st at ion that you're trying to work. If you
have a problem of this kind, the answer is a
Telco 201 converter. The 201 is a low noise 6
meter nuvi ator converter that is almost im
possible to over loa d. Built and designed with
the same qu ality that Tapetone is fa mous for,
the 201 is undoubtedly the best G meter con
verter that I have ever heard. Tapetone rates
the noi se figure a s better than 3 db. On the
converter t ested, the noise figure is consider
ably better than 3 db, probably between 2 and
2* db. The reason that I sa y probably is that
I can't measure a noise figure better than 2*
db with my present test equipment.

Anyhow, Tapetone is extremely conservative
in their ratings, giving, a very consevative
and true figure instead of an advertising f udge
figure (true noise figure x .69 or somet hing).
This is achieved by the use of a 6C\V -1 n u
vistor in a gounded grid rf amplifier. The rf
s ta ge is designed to provide maximum pro
tection against overload without sa cr ific ing
noi se figure. The cathode is carefully matched
to the line, which should be a reasonably flat
50 ohm unbalanced one, by a tapped coil which
is tuned for optimum performance. The plate
circuit is one of Tapetone's double-tuned types
which offers almost flat response across the
entire 6 meter band, dropping off sha rply at
either end. The mixer uses :lh of a 6U8 in a
circuit designed to reduce overload.

Tapetone did quite a bit of experimenting
before they decided to use the GU8. They were
trying to find the best tube for noise figure
a s well as r esistance to over load, a combina
tion that requires several contradictory quali
t ies. The GU 8, with the circuit values chosen,
is a perfect choice. The noi se figure is exceed
ingly low and it is as res istant to overload a s
a mixer is going to get. On e unusual feature,
and one that is getting ext remely important

18

a s the band is getting more and more crowded,
is the mixer output circuit . The)' use two coil s,
in a bandpass configuration, to provide almost
perfect response across four megacycles. It is
then matched, by a tap on the second coil and
two resistors, to a flat 50 ohm output. (See
Fig. 1). This is the only converter that I ha ve
seen using- t his, and it is impor t a nt beca use
it is j ust about impossible to get a flat re
sponse out of the conventional single coil that
everybody seems to be using. This means t hat
the converter using one of these coils has a
flat response over 1 me of the band at most,
and the majority of them do not even have
t ha t mu ch. with the increasing activity on the
band it is not uncommon now to hear st ations
a s high a s 52 me or more, and the ancient
converters that were designed when you didn' t
have to tune over 50.1 me to cover all t~ .·

activity are now well outdated. It should be
poin t ed out that while, wi th luck , a coil will
tune 1 or Ph me reasonably flat at 50 me, it
will only tune less than * me at 14 me, since
the bandwidth decreases with frequency. Since
the rf bandpass is 4 me and the output response
is al so 4 me, this conver ter not only has a flat
response over the entire band, but it also has
a fantastic image r ejection and suppr ession of
feedthrough. This is because the more tuned
circuits that there are, the greater the skir t
select ivit y. In the 201 there are two sets of
bandpass circuits and the rejection of signals
outside the passband is greatly increased .

The sig-nal from the oscillator is fed into
the cathode of t he mixer. The Telco 201 only
comes with an if of 14-18 me, probably be
cause Tapetone felt that image rejection would
suffer if a lower if was used and most receiv
er's performance drops off if a hig-her one is
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HALO

SATURN 6

HI-PAR
Products Co.

FITCHBURG, MASSACHUSETTS

the original

Saturn 6 Antenna only . . $11.95
Saturn 6 plus mast &

bumper mount $16.95

FEATURES
Design.d for ma ximum forward ga in.
Gamma Ma tch fo r co-ax fe.d.r.
Finest g rad. a luminum tubin!'.
Exceptionally s.rong . inc. th ere or. no drilled

holes.
All a luminum constr uction elimi nat•• el.ct rolysil .
Entire bea m a nd . upports can b. g rounded for

lightning prot. ct ion .

Long John
for Six Meters

We are p roud of this new lonv John Ant enna. W.'v.
tried 10 put in every fea tu re you cou ld w ant. Th. re
sult is a reasonable cos t high gain beam which can
easily be put up ond which w ill stay there practically
forever. It has a wide enough lobe so you d on't hove
to swing it around all the t ime. ye t gj ve s you tre
mendous goln where you w ant it.

AT fO UR DISTR IBUTORS O R "RITE DIREcr

Gripes

Being of the type that has to find somet hing
to complain about, I have one complaint about
this convertor: W hy didn't Tapetone make this
sooner? . .. " ...A2IN~I

used.
I mentioned t hat the conver t er is hard to

over load. How hard ? F or a test, I loaded my
100 watt t ransmitter into my 11 element beam
a nd pointed it at a receiving dipole a bout 50
feet away. There was no interference with a
received signal that was S-3 15 kc away from
my transmitter except on strong modulation
peaks. Even th is disappeared about 20 kc away
from my signal, and the overloading was
probably due to my receiver.

W hile this test is a little rough for any
converter and, I'm sure that Tapetone never
designed it to resist overload like that. it per
forms perfectly under these conditions, Part
of this quality, I think, comes from the fact
that the rf amplifier has no more gain than is
needed. T he converter has more than enough
gain for even the simplest receiver and yet
not enough to cause overload. This seems to
be against the current trend to provide so
much gain that the receiver doesn't need an
"S" meter. It is only necessary to connect an
0·1 rna "S" meter to measure the grid cur
rent of the mixer tube to tell t he strength of
the received s ignal. ' Vhen an "S" meter is used,
it reads 60/9 whenever a car st a r t s up within
a mile,

I would like to point out t hat t he cause of
cross modulation and related s ide effects is the
fact that when a signal is strong enough to
overcome the bias on positive signal peaks, t he
mi xer will draw grid current and act as a
detecto r . The a ud io voltage that is det ected
will modulate the received signals in t he same
way t hat a t ransmitter is g rid modulated. T his
causes t he effect of hearing one stat ion 's a udio
on all s ignals received. T he 201 h as t he propel'
a mount of ga in and, therefore, these effects
are missing. Even if there's no other stat ions
within 100 miles of your mounta in-top QT H ,
t he 201 is st ill an ideal converter. Since, with
a given bandwidth, the limit a t ion of band
(cosmic) noise stiII exists, the 201 w ill receive
the signal perfectly, if it is at all poss ible
to receive it. The noi se figure of the 201 is well
below natural noise in even the quietest loca
tion.

Even with all this, the Telco 201. at $37.40,
is priced below the cost of a parametric am
plifier. It is also more compact, being built on
a 1:lh x3x6 inch chassi s. The black and silver
chassis is an attractive addition to any ham
sta tion. The connectors are the "BNG" type,
which have a much lower loss than the "UHF"
or :\Iotorola types, besides being sma ller and
more convenient to work with. In conclusion ,
the Telco 201 is an amazingly low noise con
verter for 6 meters that is a real bargain at
$37.40.
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Arc-5 VHF
V ery high f requency.

V ery low cost,

Che-les L Sizer WA1F HC
33 Tu lip Street
C ren fo rd. New J e rsey

/ - - - - 7

t he rea r of the transmitter pins # I , 2 and 6
a re shorted together. The wire on pin #3
should be disconnected and run to t he front
of the transmitter to the control unit socket.
T his wire wHI be taken care of later. Make
sure #4 is grounded. #7 will be modulated
high voltage. #5 will have the low voltage dc
for the motor and relays. #3 is the filament
~1I1.

T he filaments should be rewired as follows:
At the 1625 oscillator and the final 832A no
cha ng-E's are made. At the second 1625 move
the fi lament wires ( filaments are the two large
diamete r pins) all to one of t he pins and
groun d t he pin f rom which t he w ires were
just removed. At the first 832A move filament
,.... ires from one filament pin to the other and
ground the pin from which the wires were j ust
removed. This puts the filaments in parallel.
Xow a wire should be connected from the un
grounded side of the filaments at the first 832A
to pin #3 on the power socket at the rear of
the transmitter. After this is done make sure
that no original wiring is still connected from
the filaments to the 28 volt line or t rouble will
br ew.

BA"CSWIT CH

•,j - 0

• c

..:..c:....:.,' I2 6 !5 I
CABLE ANO PLUG TO
CONTROL UNI T SOQ(E T

FIG. I

c.::..---:'..:2 3!5 4- I
CABLE At() PLUG TO
TEST UNIT SOCKET.

A • OSC
B • 2NO .16215
C'. 1ST 832 A
o • FINAL GRID
E • FINAL PLATE

'""

"Su rplus Radio Convers t..n !\til nun I Volume # 2 ( Radio
Bookehop j .

ARE you interest ed in a compact bandawitch-
ing VII F transmitter for 6, 2 and 1 ';4 me

ters? One with instant bandswitching t hat does
not require you to retune from one band to
the next? A transmitter that runs up to 3;;
watts on phone and can be put on the air for
about two kilocents is the ARC-5 /T-23. It has
four channels which operate on or near two
meters. These channels can easily be changed
to operate on 50 and 220. Rex Radio in New
York City seems to have one of the best prices
on this rig. I suggest that you buy a diagram*
of the transmitter to become better acquainted
with it and to make the conversion a qu ick
one. The conversion is quite sim ple a nd t he
result is a 35 watt phone rig which really puts
out a beautiful signal.

To keep internal wir-ing changes to a mini
mum I decided to build a low voltage de supply
to run the motor and the relays. The filaments
were di sconnected from the 28 volt line and
rewired for 12 vac. There are two good reason s
for this change: (1) the filaments draw a lot
of current and that would mean a high current
rectifier system which would be expensive. (2)
The relays and bandswitching motor will run
on a nything from 20 to 40 volts, whi le t he
fi lament s must stay within 10% of 12 volts.
T his makes it easy to find a transformer for
the low voltage supply.

The two sockets on the sloping front of the
transmitter and the one on the rear should be
replaced with octal sockets since the or-ig.nal
connectors are hard to find . The octal sockets
will fit in the original holes. I found a plug'
to fit the control socket so this one did not
have to be replaced. When you put in the octul
sockets the best way to keep track of what
is on each pin is to connect the win's from the
original to the correspondi ng numbered pins
on the octal socket . At the power socket on

20 7) MAGAZINE
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FINlI l TURRENT

PLATE LooP ~

90E VIEW
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ADJUST OlSTMICE
BETWEEI\I PLAT E AND
ANT LOOPS FQA "'Al(
OUTPUT

Coil Changes

Though I am using the transmitter in t hi s
fa shion, any variety of the four bands could
be used.
Band A~6 meters- coil cha nge necessary
Band B-2 meters-no coil change
Band C-l1,4 meters-coil cha nge necessary
Band D-2 meters-Ent ire band-no coil

cha nge
T he following is necessary to put Cha n nel

A on 6 meters. Remove 3 turns from 3A and
3 8 . These are on the rea r turret and are easily
removed by removing a brass clip. Add a 22
mmfd ceramic ca paci tor a cross coil 4. This is
between the t wo 832A's . The final should be
rewound with 29 t urns of #22 enamel wi re
and the li nk coil should be replaced with a one
t ur n link around the ce nter of the coil.

Shunt the loading- ca pa cito r with a fixed 40
mmfd fi xed capacitor.

TOP VIEW

PLATE COIL STUOS

21

LOADING . ANT I1AiRPlI\I l.OOP
CONDENSER OVERlAPS PLATE

LOOP AEIOUT

FRONT OF TRAI\IS"'I TT ER

fou nd a 20 volt tra nsformer fo r fi ve bits so I
used a half wave rectifie r circu it. The rectifier
consrats of four 500 ma 100 volt si licon diodes
in pa ra llel. T hese a re very inexpensive in the
s u r plus stores. The fi lter uses t wo 1000 mfd
15 volt electrolyt.i cs in series with t wo :UO ohm
1 watt equalizing resist or s. I use my regular
sta t ion supply a nd modula tor with a bout 400
vol ts on the p lates. Con nections are made to
the rear power socket a s follows : P ins #1, 2
and 6 get high voltag e, pin #7 gets modulated
high voltage, pin # 3 gets 12vac, pin #4 is
g ro und and p in # 5 is for 20-40 volts de at 2
amps.

For 1 ';4 meters these changes are necessary.
Band C was used. Remove all but 14 turns
from the oscillator p late coil. Remove all b ut
1) turns from coil 3A. R emove all but 8 turns
from 3B. Remove a ll but 2 turns from coil 4.
Remove the final coil , antenna loop and t he
plate coil form . Mount a hairpin loop 2" long
and I" wide on t he plate coil st uds on the tur
ret. The antenna loop shou ld also be I" wide
a nd should ove rla p t he pla te loop by about % ",

(Turn t o page 29 J

ee
''0

•
""

Power Supply

FIG 2

.0 \lAC
PILO T L IGHT

112A

The control unit is si mple and consists of a
bandswitch, a tr-ansmit-receive switch and a
meter. Bandswitching is accomplished b)' shor t
ing the desired band cont rol line to ground.
This st a r ts the turrets in motion and they will
stop when the desired band is r eached. The
bandswitch (SI) is a s ing le pole 4 position ro
tary. The TR switch (S3) is a SPST and it
shor t s pin #6 on t he cont rol socket to ground,
closing a ll relays. P ins # 1, 2, 3, and 5 a re
band control lines for bands A, B, C, and D
respectively. P in #4 is ground, and pins #7
and 8 are not used. The meter ( 1\1 1) is a 0 -1
rna . The meter swit ch ( S 2) is a 2 pole 5 po
sit ion rotary. Position A g oes to pin # 1 on
the test unit socket , B goes to pin #2, C to
pin # 3, D to pin # 5. the pos itive s ide of the
meter goes through a 22K 1 watt r esistor to
pin #6. The ground lead is p in #4. As on
the control unit socket, the pins #7 and 8 are
not used. Refer to Fig. 2 for the wiring of the
con t rol unit.

Controlled Circuit Changes

Now let's take a peek at the control and me
tering circuits. At the control un it socket r e
move the wire t hat is on pin #6 and ground
it at a convenient spot (pin #4 will do) . Now
take the wire that was di sconnected from pin
#3 on the rear of the chassis and connect it
to p in #6 on the control unit socket. That's
all at t h is socket and no cha nges are made at
the test unit socket. Thi s takes care of all the
cha nges in the transmitter for ope ra t ion on t he
original frequencies . The s imple coil cha nges
for 50 and 220 will follow the cont rol unit and
power s up ply discussi on.

Control Unit

TI RECT

The voltages necessary t o operat e the t rans
mitter are 12vac, 20-40 volts, 300-600 volts for
p lates and 300-600 volts modulated for the fi
nal. Low voltage for t he screens is su p pli ed
by a voltage divider inside the transmitter. I

Table

Tube 6M 2M 1'4 M
Xtal a t 1625 8 mc 8 8
output 1625 16 mc 16 24
2nd 1625 48 mc 48 72
1st 832A 48mc 144 216
final 832A 48 me 144 216
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73 Tests the
Clegg 99'er

Bill Pestemek WA2HVK
1525 West 8 Sheet
Brooklyn 4. New York

I F you do much in the way of six meter op
erating the report to be given here on the

Clegg 99'er will be old st uff to you. B)' now
you've heard severa l fellows using this new
transceiver and you've heard t hem telling any
one who would listen j ust how much they liked
it. You've heard t he fi ne signal it put s out and
t he punch that you get from t he a dequa te
a udio gain and good modulation system. After
checking over the parts list for the 99'er I
just don't see how it is possible for Ed Clegg
\V2LOY to sell th is fabulou s rig for only
$139.95. He must do a lot of the wiring him
self.

Until recently the ham on six meters had
very little choice when purchasing a trans
ceiver. He either had to spend about $300 for
a communicator or suffer with one of the less
expensive units. The main trouble with these
inexpensive! t ransceiver s was in thei r receivers
sena itivity and selectivity. However now t hat
Clegg has introduced the 99'er, the problem
has been solved.

22

The receiver is much better than is usually
found in a transceiver and compares favor
ably with most communications receivers. It
uses dual conversion with its at 10.7 mc and
455 kc. A 6DJ8/ECC88 twin triode (see 73,
Nov. 1900 for more info on t h is t ube) is used
a s a low noise cascode rt ampl ifier . The first
conversion esc-mixer uses a 6U8/6}~A8 (see
73, Aug. 1961, p. 18 ) , ,....ith the triode sect ion
working a s a tunable oscilla tor covering 39.3
41.3 me. As you can probably gather from this,
the receiver tunes only the first two me of the
band, afford ing excellent electrical bandspread.

The second mixer is a GAN8. This is fol
lowed by a 6BA6 if amplifier and a 6AL5 de
tector, ave and anl. A line-up such a s this pro
vides plenty of gain while still retaining an
excellent noise figure . The selectivity is very
good because of the 455 kc if. Usually a trans
ceiver has ei ther selectivi ty or im age! rejec
tion, mainly because of the choice of if fre
quency is a compromise between the two. The
use of double conversion has the best features
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of both a high and a low if frequency.
Incidentally.., the 99'er is one of the only

transceivers that I have seen that has a local
oscillator stable enough to permit the use of
high selectivity. There is vi rtually no notice
able drift after a four or five mi nute warmup.
\Vi th a BFO this receiver would do fine for
SSB reception. A large a ccurate, easy to read
"s" meter is mounted on the f r ont panel a nd
doubles a s a tuning meter for the transmitter.
The transmitter is a somewhat conventional
8 watt crystal-controlled one using a 7558 in
t he final. The pi network perm its the final to
load a wide variety of load impedances. T he
final is very efficient and sounds like a lot more
than 8 watts input, according to s igna l reports
received. (Clegg's specs say that the unit puts
out 4 to 5 watts.) T he driver is a 6EA8 and
will operate from either 8, 12 or 25 mc crys t als.
I n addition, t he unit will operate with a vfo
and has input a nd control circuits thru the
rear panel power plug for t hi s operation.

A very im portant feature is t he spot switch,
mou nted on the f ron t panel, which warns you
before you louse up your frequency. The final
amplifier is plate modulated by a 6AQ5 which
doubles a s the audio output in the receiver.
The quality of the modulation is excellent and
there is plenty of it . The 99'er has a gain
control for the mic preamp which is a feature
usually left out. w h ile on the subject of fea 
tures, the 99'er is loaded with them. The meter
is automatically switched from "transmit" to a
receiver "s" meter when the transmit switch
is thrown.

The noise limiter works very well and it is
in operation a t all t imes. Clegg probably feels
(as do I ) that the limiter is used most of the
time anyway, so why confuse t he issue with
a n AX L switch. The power supply is not like
most ot hers. I t uses a full wave rectifier
(6B \V4) instead of a half wave voltage
doubler. I could never understand the use of
voltage multiplier circuits in transceivers be
cause for sa fety they have to use a power
transformer anyway. If you are going to use
a power transformer it is possi ble to get any
necessary volt age without mult iplier s.

T he full wave supply is much more effic ien t
a nd ea sier to fi lter . T he regulation of a full
wave supply is far super ior to any form of
voltage doubler, which probably is the reason
for the excellent stability of t he r eceiver. The
rig will work fine in the ca r if used with a
100 watt inverter. This can be r educed con
s ide ra bly if the tube heaters are connected
directly to the battery.

I have been using the 99'er for some t ime
now and I feel that there is little left ou t of
t he unit. It is qu ite attractive and a worth
while add ition to a ny hamshack. \Vit h t he
9!)'er you get more t han your money's worth.
Congrat ulations to \V2LOY and t he r est of
the crew in Mt . Tabor on a job well done.

. . . WA2HVK
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TALKcABOUT MOUNTABILlTY!
Anyway you want to mount your antenna
rotorr the HAM·M is the most versatile
around! No special parts to buy! (Even
the otherwise difficult inside tower mount
can be accomplished with some angle iron
and a hack saw) •.. Mountability like this
is just one more reason why, at $119.50
amateur net, you just can't top the HAM·M!
Ask your local CDE Radiart Distributor for
all details.

CORNELL·
DUBILIER

CORNELl·OUBllIER ELECTRONICS, DIV. OF FEDERAL
-PACIFIC ELECTRIC CO~ sa PARIS S T.. NEWARK 1. N. J .
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A 7077

Two Meter Converter

,

Dr. John B. Dil lon WA6EWV
1071 Some re Reed
Los Angeles 24, Cellfornie

THERE have been many two meter converter
circuits published using either the 416B or

417A tubes. To the best of my knowledge there
has been only one description of the applica
tion of the GE-7077 micro-miniature triode! A
commercial conver t er is now available, manu
factured by Centimeg. This tube is extensively
used in sa tellite and space circuiting because
of its extreme ruggedness, sma ll size, and ex
cellent electrical characteristics.

Top view of converter. The rf and mixer stage are to
the left, the oscillator chain to the right. The OA2 requ
lator for the oscillator chain to the rear. The plestle

buttons visible hold the fedronix tie strips.

The 7077 is a high-mu triode of ceramic and
metal planar construction p imarily intended
for use a s an rf amplifier in the 30-1200 mega
cycle frequency range. It features an extreme
ly low noise figure throughout its frequency
range. A noise figure of between 2.5 and 2.8
decibels is claimed for this t ube in two meter
application. The 7077 wa s the class B final in

24

t he transmitter of the Pioneer IV sa telli te
whose signals were hea rd on 960.05 megacycles
407.000 miles. The objections to the tube are
its present unava ilabilit y except new, its rela
tively high cost. special socket r equirements
and desi rability of a regula ted heater supply.

Anticipating the more ready availability of
the tube, the converter herein described was
developed, using what appear to be desirable
features from sever al circuits . Several of t he
ideas of DL3Fl\12. in particular are employed.

Construction

The conver ter was const ructed on a silvered
sof t copper plate wi th folded edges which fits
over a standa rd 5 x 7 chassis whose lips were
filed off. This construction permits bringing the
interstage shields in very close approximation
to the s ides of the chassi s. Silvering of the
copper plate. partitions, and coil s was done
using a preparation called "Pure Silver Plate'w
This material provides a very satisfactory and
inexpens ive method of silver plating and has
many applications in the ham shack. This ma
terial is poisonous and ca n only be secured
through a pharmacy. I t is easily applied, if
directions are followed. The plate and parti
tions are individually drilled and plated before
a ssembling.

The fi nal oscillator coil and trap, a s well
a s the mixer inductance circuitry. were pre
fabricated and mounted on Tectronix ceramic
ti e point units which make neat and rigid as
semblies. The neutralizing inducta nce was
mounted on the rf amplifier shield using a
st anda rd tie point as a standoff insulator which
isolates it from ground.

- v , n urkinsha w Co.• P . O. Box 192, Vis ta. Cali f.
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Amplifier
The rf cascaded amplifier circuit was sligh t 

ly modified from t hat described by W2ZHI in
that 18K pla t e resistors were used , a s recom
mended by the manufacturer, rather than po
tentiometers. The socket of the first 7077 is
modified a s illustrated because of its grounded
cat hode configuration. Shielding is provided
between st a ges with feed through bypass con
densers. All hea t er and plate leads are shielded
a nd bypassed. While no button bypass condens
ers were em polyed, lea ds f rom the bypa ss con
densers used were cut to negligible length. P ro
vision for lifting the cathode of the fi rst rf
stage off ground, a s well a s breaking the B+
to the rf st a ges and mixer was incorporated
using a miniature relay.

Mixer
The mixer is an Amper ex 6688 high gain

pentode. This tube has been used a s a mixer in
other circuits, and is superior to any other
pentode tr ied . This is a premium tube. The
gain of the rf amplifier is enough to provide
adequate quieting. T he constants used are dif
ferent t han t hose employed by DL3 Fl\1 but
provide 3 volts of cathode bias which places
the t ube at a favorable poin t of it s tra nsfer
characteristic cu rve with 150 volts on t he
screen and 250 volt s on the plate.

Osellleter
T he oscillator sect ion employs a fundamental

crystal at 7222.22 kilocycles which brings the
f requency out through the multiplier very close
to 130 me for 14-1 8 me intermediate f requency.
This circuit is simpler than that employed by
DL3Fl\1 but with the incorporation of t he 130
me t r a p produces sa t isf actory injection with no

(See page 26)

Detail of modification of Jettron sodet necessary for
the first rf stage. The ground leafs a re cut off fl ush
with the base of t he sodet with sharp cutters. This
makes the grid conection loose in the sodet but t hIS
constitutes no problem. The sockets are Cata log
# 8670, J eHron Products, Inc., Route la, Ha nover,

New J ersey.

MAY 1962

(Ant. Switch from p, 84)

on a 0/.1" squa re, 1" high cer amic insulator
post. The connec t ion to th is fer rule is a 1,4"
str ip of copper slipped between the cable
clamp a nd the ferrule and solder ed to the an
tenna 80-239. 4-40 brass nu t s a nd lock wash.
ers secure the solder ing lugs to the other two
switch contacts and 16 gauge bare wire con
nects these to the other two receptacles. E x
treme care should be used to avoid breaking
the gla ss to metal seals of t he switch.

A 1-%." length of J.A" Teflon r od is used a s
t he actuating arm for the vacuum swit ch. The
insulating qualities are super b and the r od is
flexible enough to insure positive contact with
out placing undue s t ra in on the switch. One
end of the rod is drilled to a depth of 0/.1" w ith
a #31 dr ill and t he other end is slotted to
accept an iron arm ature plate. One of the di s
carded relay arma tures may be used and the
rod and plate drilled to pass a #2 ma chine
scr ew which will securely hold the armature
in place. Very ca refully push the drilled end
of the Teflon rod on the exhaust tubulation of
t he swit ch. The crimp in t he t ubulation ma y
be held with long nose pliers dur ing th is op
eration. Carefu lly orient the armature plate
between the r ela y poles. If required, loosen the
mounting screw of t he ceramic post a nd posi
tion so that, when the contact is center ed, the
armature is centered between the poles.

Wire the balance of the unit, except for R-l
and R-2, a nd connect a jumper between pins
1 a nd 2 of J -l. Connect a 1,000 ohm adjustable
wirewound r esistor, set for maximum resiat
a nce, in place of R-l. Apply power and adjust
the resistor for 28 volts across t he coil of
RL-l. Remove the resistor, measure t he value
and install a 10 watt resistor of the nearest
stock value for R-l. Remove the jumper f rom
J~1 and r epeat the proced ure to arrive at t he
value for R-2. A 5 watt resis tor will probably
be adequate in th is location. Key the uni t and
observe operation . The switch cont a cts should
make j ust before the armature seats on the
magnet poles, with the flex ibility of t he Teflon
rod taking up the excess travel. If all is well,
mount the plate on the chassi s, u sing #6 sheet
metal screws. If desired, brackets may be a t 
tached to permit mounting of the unit. Al
ternat ively, t he chassis may be mounted with
screws th rough t he top before the component
mounting plate is attached.

The completed swit ching unit should cost
less than a heavy duty coaxial relay and its
performance more than justifies the construc
t ion effort . As described, the relay will fun c
tion up t hr ough 30 megacycles without
introducing noticeable discontinuity in the
transmiss ion line. The added bonus of quiet ,
de operation a nd the ability of t he unit to
withstand considera ble abuse make this a very
worthwhile proj ect.

. ... .. W4WK~I
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Adjustment

All tuned circuits were dipped and adjusted
in t he circuit with t ubes in place but wi t hout
volt age. The plate induc tance of the fir st rf
stage tunes very br oadly and when it is ad
justed to dip between 144-148 me needs no fur
ther attention a s positioning of the slug has no
measurable effect on operation. The plate coil
of the second rf amplifier and the grid coil of
the mixer stage are slightly staggered and
the pla te coil of t he mixer peaked for a pproxi
ma tely a 1 me por t ion of the band. The ga in
of the converter is such t hat adequate gain is
obtained over the entire two meter band by
adjustment of the rf gain of the communica
t ions receiver used. Swamping of the plate
coil of the 6688 with 5K resistor can be used if
more uniform coverage of the band is desired.
The front end is adjusted for minimal noise by
r emoving the heater voltage of the fi rst 7077
and adjusting t he neuter izing coil a nd input
capacitor.

The oscillator chain is quite st ra igh t forward
and is adjusted for maximum output. The trap
is adjusted for 130 me and its point of reso-
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Converter from below: shows general position of com
po nents and shielding. Converter cou ld easi ly be made

smaller t han 5x1 size.

evidence of spurious frequencies. T he In terna 
t ional Crystal Company circuit recommended
for crystals operating on their fundamental
frequency could be used here for more precise
positioning of the injection frequency.

Circuit d iaq re m of converter. All ca pec:ifors are in mm fd end all resisters may be 112
waf~1 a!fh?ugh seve~el I wett resisto!,s were used in mixer circu it. All bypassing in R. F.

Ci rcuit IS done Wit h sho rtest possible leads. Button ca pacito rs may be prefera ble.
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Audio tone genera tor
VO X cont rolled ope ro lion--S" x 7" f ib regIo n P.C. boord
6 Shee" of drawing .

AF-68 TRANS·CITER
6 l hru 80 melers-VFO
all bands-65 walls AM
and CWo

See Article page

C-Y ELECTRONICS

M·I070 POWER SUPPLY
Operates from 6 or 12
voll s D.C. and 115 volts
A,C.

(M·ID71-Power Supply in kil form.)

from

M a nufactured b y

MULTI -PRODUCTS COMPANY

1 1470 COOlleGE HW Y,. O AK PA RK 37. M ICH,

PMR·8 RECEIVER

6 l hru 80 meters pius
broadcast band.

Send for f ,.. Iiteratur.
on th. Springfield .emi
kit . and Vanguard

-.

fad a ry a u embled ra d io·
phones. All model. are
full y frans i"arized a nd

--__..... ar. availabl. with e i' he r
, upe"egene ra ' iv. or . u_

perhe t re ce ivers. Printed circu it converte rs e tee a vailable .
We have been supplying a mateurs a nd ind ustry d irect
from our fa cto ry . inc. 1951.

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

3BI0 E. 36Sth STREET. WILLOUGHBY, OHiO

D. S. B.-A. M. TRANSMITTER
Sideband On Six!!

CAVIN INSTRUMENTS, INC.
POST OFFICE BOX 41 3' SO MERVILLE, N. J,

TROUBLE ON SIX?

nance is quite noticeable on a n incoming signa l.
This conver ter , wh en tested w ith a n accu 

rately ca libr a t ed rf tight voltage sou r ce , gave
a very not iceable s ig na l with les s than 0.1
microvolt inp ut . Ther e is very little t endency
f or overloa d except from a ve r y p owerful local
transmitt er a nd t her e is ver y li t tl e evidence
of cross modula tion. The n oise fi g u r e w a s not
measu r ed but t he gain is such t hat t he rf g a in
of t he comm u n ications receiver is kept reduced
and even very, ve r y weak sig na ls pop out a s
if ther e w er e squelc h actio n. . . . \VA 6E\VV

Solu tion: .\IAVE RICK II. This is a combi
nation low pass fil ter and power indicator
which is d esigned express ly for six meter
use. The low pass fil ter has nine individually
shielded sect ions and five tuneable stages.
This resu lts in exceptionally low insertion
Joss (less than I db) and a high attenuation
of harmonics (35 db rejection of harmonics
of 8 me crys tals and other spurious signals in
the Channel 2 h and). wtll handle up to 400
watts at the antenna. The power indicator
plugs into the filter for remote power read
ing (supplied with a four foot cab le) cali
brated in watts. Size: 4" x 4" x 4th".

Price: $34.75
Other Units:

Maverick (same, hut no power
meter) $16.95

~ Iodel F810 (5 filters, 80-1O~ 1,

I KW) $24.95

PRICES INCLUDE SHIPPING COST

\Vrite For Complete Brochures

Herto rencee
lColTey , W illia m H . W 2ZHI 7077 HF A mplifit'r fnt- th e

IH 2\l t' jtaeyde Band G. E . Ha m N ews . .Jenua ry-Fobrua r v
1959.

2Lickfeld , Dr. Karl G. DL3FM A Six 'I'u he Eu r opean
S b lf' 1-1 5 :\oIC Ce n ve r ter CQ. November Itl60, pal:e 38.

ceu T able

L I-4 t u r ns #18 copp er silver p lated %i " l.d. AI.p roll: .
Ih" long.

1..2-0.76 uh-l0 turns ~22 e namel close wound Vi" iron
s lug.

L3-4 turns # 18 1,4" iro n s lug . Approx. " " lone.
U - R F C bifilar fi lamen t choce 2 s t ra n,1s # 26 en a mel

Ilh" long on Vi " p lastic tu be or rod.
1..5-4 turns # 18 copper s ilver pl a ted %" l. d. A I,prox.

J,2".
L6-3 turns # 18 copper s ilver plated %" Ld. Anprox,

%".
L7-1 tu rn # 18 insulated wire at cold end of 1..-5.
L8-20 tu rns # 22 ena meled close wou nd %" i ron s lug.
1..9- 1 turn #20 insulated w ire cold en d 1..-7.

1.10- 14 t u r ns # 26 enamel close wound (Tripl es).
1..11-10 tur ns #26 enamel close wou nd JA" (T r iples ).
1..12-5 t urns # 18 %c" l.d. Approx. Ih" ( Doubles) .
L1 3-5 turns ':: 18 %" 2.d. Approx, Jh".
1.14-1 turn ':: 20 Insu la ted wire cold end o r 1..-13.
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Shrunk on Protection
Be~or. Stvinking After Nom. Wall

Alpha Number Size Min. I.D. Recovered I.D. Thickneu

FIT·27So 5/16 5116" .500" .334" .025"

FIT·275-7/16 7/16" .693" .462" .025"

imit y to a heating element, hot air gun (elec
t ric hair drier ?) or by open flame if care is
exercised .

A typical amateur appl ication is shown in
the photograph. Two sizes of the tubing are
used to ,v-ea th er proof a U HF connector, co
a xial ca ble j unction. Characteristics of the
tubing used are as follows :

Two sections of the 5/ 16" tubing are slipped
over the cable and, after the PL-259A connect
ors are insta lled, pushed over the fer r ules. A
length of t he 7/ 16" tubing is slipped over one
of the cables a nd, after the PL-258 straight
adaptor is installed, pushed over the junction.
Exposure to heat (an oven was used in t he
example shown ) shrinks t he t ubing to provide
an insula ted, weather pr oof junction.

Space ha s not been taken to list the complete
range of available s izes of th is versatile in
sulat ion. A visit to your distributor or a letter
to Alph a Wire Corpora t ion w ill produce t he
required data a long with infor mat ion on other
applications. . . . 'V4'VK1\1

;;;:-:;.1.===::::::

Although not exactly new t o the industry,
many amateurs may not be aware of the many
applications of shr inkable plastic tubing. Alpha
\Vire Corporation manufactures a line of this
product known a s "ALPHLEX" which is avail
able t hrough major distributors. This tubing
is made from a modified, irradiated, polyolefm
base plastic that is thermally stable. The tub
ing is su ppl ied in expanded f orm and a s ize
should be selected t o just fit over the object
to be covered.

Controlled sh r inka ge to the predetermined
size occurs within 7 seconds when the tubing
is s ubject ed to temperatures between 275 and
300 cF. Hea t may be applied by an oven, prox-

8.0 34.0 70 $ 18.95
11.0 18.0 25 23.50
13.0 22.0 20 29.95
14.0 27.0 15 36.50
15.0 18.0 25 46.50
18.0 27.0 15 71.95
21.2 29.0 9 143.50

I
.1. Every antenna fitted for vertical or horizontal polarization.

No additional hardware to purchase.
·2. Perfect matching guarantees maximum delivered power.
3. Modular construction. Basic double four easily converted to

double 6 or double 8.
4. Absolutely no tuning at any l ime even when adding units.
5. Easily stacked - harness available for any installation.

DB G A I N F IB RATI O ~ !2 P OWER
144 _1411 I4E GACYCL.ES DEC I B E L S POINTS K E l- I;TO N SLOT

Double 2
Double 4
Double 6
Double 8
Two Double 4
Two Double 8
Four Double 8

V£RTICAllY
POLARIZED

/

I
HORIZONTAllY POLARIZED

144S2
144S4
144S6
144S8
144S1 6
144S32
144S64

Wr ite DEPT. 73-5 for complete details

1209 West 74th Street • Chicago 36. Illinois • Phone 874-2610
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up to

.50 W ATIS

input

DOUBLE
DELUXE

--

Incl ud ing spee ch (] mp l ifll~ r

c od
HIGH LE VEL PLATE MODULATORS

LW-51

2 METER CONVERTER, Xtol controlleo, 04 db
n<li~ figure , S low neile VHF transistorl . Requires 15 mo @
11-15 vue. Comple te wi th instructions, S 49 .95

6 METER CONVERTER, }( tol conlrolled, 4db
neiloll' figure, 4 low n<li~ VHf' Ironsilton . Req uire s 13 mo@
11 - 15 vee. Complete wi' h instructions, S « .95

2 METER PREAMPLIFIER, 4 db no ise figure , 21
db gain, ani), I • 2-3/8 inc~s for .as)' instollolion. Requires
2. 5 mo @II-15yoe . Comple'e with ins'ruc l ions, S 12. 95

com p le te ly - -<. 7- ~

'"se p or o te RF section s
Nc RF SWITCHING!

requires c Ma x 04.50 v 300 mo

W IRED and TES":"ED $124.95 Wr ite for f u ll dola

-

-,-
o 0

"

•

-•

(ARC·S from p~ge 21 }

'\[ount a 3-30 mmfd trimmer across t he plate
st uds . S hunt t he two 3 mmfd capacitors in the
grid leads to the final with two 2 mmfd ca
pacitors to bring the total ca paci t y up to 5
mmfd.

T o improve dr-Ive for 220 the f ollowing grid
leak resistors should be subs t it uted for the
or ig ina ls. Osci llator-c-Szk, 2nd 162i>- 50k, fi r st
832A- 100k. fi nal 832A-unchanged.

T a ble 1 gives the approximate frequency of
each multiplier st age based on an 8 me rock
in the osc illator . As a final touch I ga ve the
tra nsmit t er a two t one paint job, reversed t he
name plate on the front of the t.runsmit ter a nd
put on the decals. The con trol box also got a
spr a y of blue paint and the decal s were a dded
for a better appearance.

The rig is tuned by means of a 3 / 16" nut
driver and the coils are adj usted for m aximum
ind ication on the meter. These readings will be
from half sc a le to full sca le, depending on the
inter-nal resistance of the meter. The final is
tuned for d ip with the slug in t he final coil at
the front of the transmitter and loaded with
t he antenna coupling- (loading) ca pacitor .

E xcellent sig na l reports have been r eceived
with the T-23 and I a m qu it e sa t is fied with its
overall performance. By the way that 0- 1 rna
met er is a real rugged beauty a nd it costs less
t han two dollars. So, how about a trip to radio
row to become one of the boys on VHF. See
you on 220.

£
L
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Four Layer Devices

Joe C rc wlinq K4CPR
1034 F"lmou th Stree t
Warre nton , Virqinie

FIG. 2
a. Two tra nsistor analogy of four layer device.
b. Eate rna l connections to the silico n wafe r.

a positive trigger signal is applied to the gat e
the N PN is biased "on", causing its collector
current to rise. T he collector current of the
N P N t urns t he P NP "on" and it in t ur n pro
vides more base drive for t he NPN. Both
trans istors a re d r iven into sa t u ra tion and the
impedance between t he anode a nd cathode
(Fig. 2B) becomes very low. T he gate sig nal
is no longer needed because t he PNP provides
more than enough drive to the NPX. T he
device will now remain "on" until t he a node
cu r rent is reduced below the hold ing val ue
(this ca n be done with a switch or a pul se ).
The f unctions of the two t ransistors are com
bi ned into a si ngle P NPN silicon wafe r . The
curve in Fig. 1 is cha racteristic of four layer
devices. Reverse voltages (Ell) cause only a
few micro-amps of current to flow (h) untI
the avalanche breakdown point is reached. For
ward voltages (Ev) cause only a few m icro
amps to flow until t he f orward breakover volt
a ge is r eached . These devices will block either
polar ity voltage until t ur ned on, t hen t hey
will act a s a diode.

The current gain of these devices is tre
mendous, 50,000 is practical. A representative
gate signa l for turn "on" is + .1 volt and 20
micro-amps (20 micro-watts) . This gate signal
might be used to control an a node curren t
f rom a fe w m illi-amps t o a f ew a mps at volt
ages up to 200 volts. T u rn on t ime is usually
a fract ion of a micro-second.

The circuit in Fig. 3 can be used for direct
control of current to a given load. Until the
four la yer device is turned "on" it will act
like a few megohms of resist ance, once it is
t urned "on" its impeda nce will drop to a low
value ( under one ohm a t h igh anode cur rents )
and current will be limited only by t he load.
If a regular de relay is used for t he load, it

ANODE

N

N

P

ANOOE

CATHODE
(Bl

GATE P

NPN
~I

CATHODE
(AI

PNP
~2

GATE o--+-<H

FIG. I

Silicon Controlled Rectifiers (SCR) are not
new, but now t here is a family of devices
(See Table ) based on t be SCR. T he SCR is a
semiconductor device that is s imila r t o the gas
thyratron. T ha t is , it will remain in an "off"
(non-conducting} st a te until turned "on" (con
ducting sta te ) by a control signal. It will
then remain "on" even if the control si gnal
is removed. The SCR is turned "off" by re
ducinrr its anode current below the "holding"
level (See Fig. 1). The devices listed in t he
ta ble a ll r esemble the SC R in t heory and oper
ation, but t hey have much greater fi r ing sensi
t ivity. Ther ef ore, they are useful in low power
circu its that are not within the capability of
the SCR. Also, some of these devices are de
signed for control sig nal turn "off".

Compared to thyratrons t hese devices a re
smalle r in size, more rugged, free of j itter, no
filament , no aging effects and no firin g insta
bility. Also, their forwa rd voltage drop is much
lower than that of a t hyratron. If used in p lace
of a relay, they ha ve no contact bounce, no
arcing, no moving parts, high sensitivit y and
high s peed operation.

T he operation of t hese devices is best under
stood by us ing a t wo transistor analogy (See
Fig. 2A). T he collector of t he NPN dr ives t he
ba se of the P NP, and t he collector of t he P NP
d r ives the base of t he NPN. This feedback
loop has a gain equal to pI multiplied by {J2 .
The device remains in the "off" sta te a s long
a s there is no positive gate sig nal, but when

I T is d ifficult to think of an electronic com-
ponent for which hams have not found

a usc. Given a little infor ma tion, time a nd a
reasonable price, hams will find some use
for almost a nything. It is hoped t ha t this
a rticle will provide a little information.
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pa n)', Cha rles Bldg " Live r- poe], New York ,

"Silico n Con t rolled Rect i fi er," n u lletin #A N- l :l56A ,

FIG 3

will be converted to a highly sensit ive latching
relay. The gate res istor (RG ) is for bias. Never
operate a f our la yer device with t he gate open.
It is a high gain device a nd leakage current
may cause "turn on" a nd possible self-de
struction.

Four layer devices can be used as pulse
gener ator s, timing cir cuits, de to de converter s,
protect ive circuits (for those high pr iced bot
tles) and many other things. One might be
used to replace the relay in an elect ronic
keyer.

There are many potential uses for fou r la yer
diodes in amateur radio a nd it is hoped t ha t
this article will s t imulat e a little thought along
these Ji nes. For more infor ma t ion see the bibli
ogra phy.

TABLE O F FOU R LA YE R DEVICES

Nam e Symbol Description

S ame a s S ili c o n
Contro lled Rectifier
except it is more
sens it ive ( r e quires
sm al l e r gote sig
na l) a n d de signed
for relative ly Ja w
power levels.

Sem iconductor de
vice si mi l a r to a
gas thyr a t ron, acts
like o n ordina ry d i
ode th a t has been
modified to p revent
fo rward cond uction
un til a small sig na l
is a p p l ie d to the
ga te.

Same a s S il i c on
Contro lled Rect ifie r
e x c e p t i t i s d e 
signed to be turned
"off", a s well Q S

" on", by a cont ro l
signQ I Qpp lied to
its 9 01e.

A

'I

G C

A

r
V c,

G C

G r I"
A

C

Trigisto r
o r Tro nsw itch

Silkon Controlled
Re ct ifier

Si licon Contro lled
Switch

'I'r ansf t rc n Electron ic Cor poration, Wakefield, Massa 
chusetts.

"Su rvey of Some Circuit A pplica tions of the Silicon
Controlled Switch and S ili con Controlled Rectifier," Bu t
let ln # D420-02, Solid State Products, I nc" One P ingree
Street , S alem, Ma ssachuEct Ls.

"Survey of Some Basi c T r igistor Circuits," Bulletin
:tD410-02, Solid State P r od ucts, Inc., One Pingree Street,
Salem , Massa chuset ts.

"The Transwitch ," Bulletin #AN-1357A, Trnnsitron
Eloc t ron lc Cor p., W a kefi eld, Ma ss achusetts.

+VFOUR LOAD I
LAYER
OEVICE NORMALLY

f- CLOSED
./ SWITCH

INPUT RG
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30 WAns
P.E.P•

CONTINENTAL
" SIX"

" W HERE QUALITY
C OU NTS FIRST"

CONTINENTAL
" srXTY . ONE"

100 WATTS
P.E,P.

•

•

Ii
•

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

~\ .. • . I

'"B~ ., '
;",.~I Jt~~
•

BOTH RIGS DESIGNED BY K4RCX (SEE AUGUST 196 1 UHF MAGAZINE)
36 STATES TWO·WAY SIX METERS CONFIRMED

FEATURES:
" SIX"

• Powe r Requirem ents : 400 volts @ 75 mils, 150
volts regu lated , 6.3 volt fil a men ts.

" SIXTY-O NE"

• Power Requirements : 600 volts @ 200 mils, 150
volts regula ted, 250 volts @ 100 mils, 6.3 fi la.
me nts.

• 300 watts PE P, SSB, reduced out put on a m. • 3 DB swlteheble RF pad .

• 100 watts PEP, SSB, red uced out put on a m -
inexpe nsive fi nal a mplifie r tube 6DQ 5.

Horizonta l Me ter Read s: PA plate an relative RF out put, minimum of ope ra ting ad justm ents necessary,
e:a:cellent shielding , high stability a nd good desig n layo ut to provid e ma ny hours of trouble-free oper
ation. Ma tc hing powe r sup ply avai la ble to provide a ll volta ges, swltehe ble on panel between 6 a nd 2
met er rigs.

DEALER INQUIRIES INVITED - CONTINENTAL ElECTRONICS. SUMTER, S.C.
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New

Broom

Plwtogl'oph;t by Linda Gridley

Did G ri d ley KbJ HJ
Edison Powerhouse #8
Auberry, Califo rnia

On May 6th I went to the hamfest in Fresno
and attended a lecture by Bob Fisher K6BGJ
on the use of Vari-Caps-aJa sweep generator.
This was the answer to my problem. Bob's
rig was quite elaborate in that he had built in
his own sa wtooth oscillator and was using the
unit with a BC221. He suggested the use of
the scope's sawtooth oscillator directly into the
BC221 as an alternate. Not wanting to disrupt
the accuracy of my BC221, and being inher
an tly la zy, I took t he easy way out. I built my
own oscillator a nd used the sawtooth output
from my scope.

T he hea r t of the rig is an inexpensive item
called the Va r i-Cap by Inter-national Rectifier
Corp. T wo a re discussed here, t he 6.8SC20
and the l OOSC2. T he 6.8SC20, according to
the manufa ctur er , will vary its capacitance
from 50 mmfd at .lv to 2.5 mmfd at -200v.
T he 100SC2 will vary from 600 mmfd at .Iv
to 100 mmfd at -lOv. These units each cost Jess
than $3.00. The construction is not cr-itical in
any way. nor is la yout a problem-just use
good ham practices. Any power supply de
livering 150 v de at 60 rna regulated will do.
The oscillator tank must be grounded and I
did have some trouble until I removed the un
used winding from the 455 if transformer used
for the oscillator tank.

""BE

© SWEEP FILTER

'" TO BE
SAWTOOTH ALI GN ED

O<H

VERT L 0 'L '" DiClOE P
00 0 0 0

"

SCOPE

M y attempts to build a crystal filter-and
a st roke of luck-brought about t he

building of this piece of equipment . The unit
is a sweep generator of s imple design, with
many uses.

I, like man}", s ta r ted to build a s ing le side
band exciter. with a light heart, a bucket full
of FT-241-A crystals, and the available ar
ticles on crystal filters, I la id out a bread
board rig, grabbed the BC221 and a Hewlett
Packard 400D VTVM and immediately ran
into trouble.

It seems the filter articles written to date
are based on db readings us ing a receiver S
meter. In using a precision VTV.l\I I was not
able to approach the sha pe factor or the final
sha pe these fellows were getting using the re
ceiver S meter. After attempting half lattice
full lattice, and a few others I was ready to
give up. Enter the st roke of Iuck _

vr
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Ll STANQARD I F TRAN SFDRI.IER WITH
OOE W!NDlNG REIlilOVED
S"'- r.lDICATES SILVER "' l eA
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ditional minor adjustments of R l and R2 may
be necessary. Of course, when used to align
a receiver, the diode probe is unnecessary if
the input to the scope is picked off of the
d iode detector. It goes without sa ying that it
is necessary to plot an index for the scope
bezel so that a ready r eference is available
for band pass width and depth of skirt.

Some one now sa ys "This is just like set t ing
ye old TV- if band pass." T ha t it is. The only
difference here is the freque ncy and the sweep
generator cost was junk and $5.00.

The unused switch, shown in the photo, was
installed to select one of t hree f requencies.
However, t hi s r ig has been used on about s ix.
I don 't th in k I ever will decide which three to
use. The uniden ti fi ed t ube is a GU8 used a s a
1 kc audio oscillator with cathode follower
output.

I hope you will build th is ga dget , as i t is
like a nother hand around th is builder 's shack.
If you do build it , you can bet the next time
you sha pe a band pass-be it a fi lt er for the
exciter or t he if in the old inhaler-it will be
right. You might want to try j ust once more
to build t hat crystal filter, and if you do, i t
will be a shoe-in. • . . K6JHJ

.,
,•

Sawtooth ener gy is applied to Rl which
regulates the amount to be amplified by V I.
R2 linear control merely puts a portion of
regulated voltage on the Vari-Cap and thus
sets the capacity of Vari-Cap close to its
center, so the sa wtoot h pulse cr ea tes a linear
frequency swing. This ci r cu it gives about 6 kc
sweep. I have used TV horizontal coils for
L l and increased CI and C2 to .003 for 85 ke
and 50 kc opera t ion. However, to get enough
swing at low frequency, the Val' i-Cap was
chang-ed to a 100 SC2. F or 200 kc to 10 me
the 6.8SC20 gives plenty of sweep.

.;...-.-

A note here about scopes. Most of the aver
age do not go below 15 cycles and the sweep
rate should be about 10 cycles. Some do not
have a sa wtooth output jack. The sawtooth
output can be picked off t he sync circuit. I
fou nd t he best point is on t he feed side of the
sync pot through a .25 mfd capacitor. Some
scopes ha ve a couple of jack pins to a dd ca
paci ty externa lly, some don 't . You will find
li ttle trouble a dd ing about .25 mfd across the
slowest speed.

The use of the rig is simple. P lug the lead
f rom RI into t he scope's sa wtoot h output.
Couple the output from t he cathode follower
section of V2 to the fil ter input through a .001
mfd capacitor. The vertical input of the scope
is connected to the filter output through an rf
probe. Adj ust HI and R2 about lh open. Wit h
C3 about lh meshed, adjust the trimmer in the
if can to put you in the ball park, and then
use C3 for fine adjustments of frequency. Ad-

( linear from page 37)

the goal of this project is to obtain a re
specta ble signa l for the least expenditure of
money, this would be defeating my purpose,
unless the changes were simple a nd inexpen-

•s rve.
Before oper a ti ng a unit such as this, one

should run a ser ies of tests to determine just
what limitations should be placed on the unit
in each class of ser vice.

The author is well aware that nothing de
scr ibed here is unique; yet, seeing anot her
angle a nd a different configuration helps those
who are con templating building a similar unit.

This combination ca n be heard on most any
band, at any t ime, providing a barrel of fun.
Good luck. . . • W9CJS
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All Band Linear

David Gauger W9CJS
3900 Bluebird Lane South
Rolling Meadows, Illinois

M AN Y people shy away from the advan
tages of SSB because of the high cost

involved, and to be sure , one ca n spend the
proverbial " potful' on SSB equipment if he
so desires. The setup described here has been
in use for the last t wo years at this st at ion
and has evoked nothing but complementary
comments by othe r opera tors , and yet its cost
and com plexity are li ttle more than the aver
age AM setu p. It is designed primarily for
SSB and C' V operation but does an admir
able job on AM a s well.

The entire arrangement could be duplicated
for considerably less than $200. If one is adept
at scrounging various part s from sur plus gear,
he might conceivably reduce the investment by
a large amount; however, it is not intended
that anyone copy this arrangement exactly as
it is. Rather, I would hope that I can convince
some of the skeptics that it doesn't take a
fortune in gold to put a very respectable sig
nal on the air, both in quality and S units.

Front view of the amplifier in finished form.
Below the meter are the pc ...er switch, the
meter seleete- switch and the plate power
switch. The oth er six knobs are as follo.....s: top
left to right, band switch, and plate tuning:
middle, a dummy knob on the left and the out
put tuninq on the right ; boHam, CW / driver
barefoot / final switch. and fixed cap.city out
put tun ing switch. The panel is I/a inch alumi
num in smooth grey, lolf2 x 19 inches. The
knobs are the author's design and were turned
from 11f2 inch alumin um turning stcc];

The set up is sim ply a vfo into a SSB gen
er ator into a final amplifier. The vfo used is
t he old HT-18. F or the benefit of those who
may be unfamiliar with the HT-18, it is a self
conta ined VFO providing sever al watts of
power out put directly on each band, 80 through
10 meters. Because the SB-lO requires drive
on the same band that output is desired on,
the IIT-18 is a natural choice for a vfo. How
is the frequency s tabilit y you a sk'! The stabil
ity of my HT-18 is excellent. It will " ait" right
on my crystal calibrator for very long periods
of time, even on ten and fifteen meters, and
it is a stock model in that no additional com
pensation or modifications have been made.
I have never had a complaint of drift by any
st a tion in the two years that I have operated
SSB.

The vfo will drive the SB-IO to rated out
put on all bands. Certainly the SB-IO needs no
introduction. Perhaps you have heard criti
cisms of various troubles in the SB-10. Let
me say this, if one follows all the simple sug
gestions for its operation that the Heath
Company provides, it will provide a good clean
signal with very adequate carrier and un
wanted sideband suppression.

The final is simplicit y itself. It consists of
four EL-34 pentodes in parallel used in a
very common grounded grid configuration.

\Vith 1000 volts on the plates, one can run
250 watts pep on the lower three bands and
about 150 watts pep on 15 and 10 meters. On
C\V one can run 300 watts input on all bands.

Circuit Description

On the final amplifier chassis are included
a low voltage supply for the SB-10, the RF
sect ion , a nd it s 1000 volt power supply. The
low voltage supply provides slightly over 300
vdc a t a capability of 125 rna. The output
ca paci ty is 40 mfd as recommended, to help
improve the linearity of the driver out put.

T he fi nal consists of four EL-34's with all
grids grounded. No fixed bias is used. wtth
t his arrangement, the total final idling cur
r ent is about 80 rna and provides adequate
load for the HV supply so that no bleeder r e
sistor was used. The cathodes of the EL-34's
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are tied together and grounded through a 2.5
mh ric. Drive from t he SB-lO is applied direct
ly to t he ca t hodes and no inpu t t uning is used
or needed. The plate ci rcuit uses a standard pi
sect ion comprised of a 250 mmfd plate tuning
capacitor, and a three sect ion output tuning
capacitor of about 1100 mmfd. An additional
switch is used to add fixed capacity if needed.
T he fina l t a nk coil consists of two coils , one
fo r t he lower thr ee bands, and the smaller for
fi fteen and ten meters. T he la r ger coil is an
Il lumitronics var-i-pitch pi-dux, #2008D5 and
is ser iesed with a smaller coil of 6 turns of
# 12 wire, 1%" diameter 2 inches long. For
40, meters, the large coil is tapped 15 turns
from the bottom end. On 20 meters, the
larger coil is tapped 21 turns from the bottom.
F or t he top two bands, the builder must aim
ply experiment to find the best taps. T he
author's taps were a s follows: fifteen meters,
tap at 2 Ih turns from the lower end of the
sma ll coil and for 10 meters, tap at 4 % turns
from the bottom end.

The first high voltage power transformer
used went up in a cloud of dense a crid smoke.
E videntally it had picked up some moisture
a nd t he au t hor's ba king hadn 't done the job.
T he only replacement was a husky surplus unit
giving 1280 volts ac across the secondary with
a tap at about 250 volts from one end. There
was no center tap, so a bridge circuit was con
templated. Since a bridge circuit is expensive,

and I was trying to build the unit on a teach
er's sa la ry, I decided to try half wave recti
fi cat ion and prove to myself that it would
not work, before going to t he trouble a nd
expense of incorporating a bridge circuit.
) Iuch to my surpr ise, the half wave circuit
works. and does so, much better than I ever
dreamed it would. Believe it or not, there is
no trace of ripple on my C\V note, even when
running 300 rna to t he final. The plate voltage
drops f rom 1150 with 80 rna load to 1000 volts
with 250 rna load. T he familiar two tone test
on the final shows that the final begins to fiat
top at about 250 rna .

Construction
A chassis of considerable size was needed to

provide room for all necessary components.
The chassis used is a Cadmium plated steel
job of dimensions 17" x 14" x 2". T he panel
is %" aluminum, spra yed grey. The cabinet
is a sur plus item painted grey to match the
panel. The knobs were turned out of 1 72 "
aluminum turning s tock, and are the author's
des ign. The front panel meter is a Simpson
model 29 having a basic movement of 1 rna.
The 300 rn a scale was obtained directly from
t he Simpson people at a cost of a little over
$1.00. The meter is lighted by two sma ll sub
miniature lamps placed through two holes
drilled through the meter body at the top. It
is recommended that the meter be removed
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from the case when this is done in order to
remove drill ch ips. The illumination is very
plea s ing and serves a s a pilot light. The meter
is swi tched to read cathode cur r ent , high vol
tage, forward and reverse indications from
the built-in Monimatch, a nd rf voltage across
the ant en na connection. In each application,
O:1e s ide of t he meter is g rounded.

A f unct ion switch is placed on the front
panel which switches the SB-I0 directly to
the antenna for local opera t ion, a second posi
ti on for normal amplifier operation, and a
CW position where the output from the vfo
is bypassed around the SB-I0 to drive the
cat hodes of the amplifier, directly.

A coarse loading switch was fou nd to be
almost unnecessary. This amplifier can be
loaded to full output into a 50 ohm non reac
tive load on 80 meters, without the use of the
fixed capacitors.

The back apron of the chassis includes a
J ones plug connection for the ac power. The ac
line is bypassed bot h inside , at the terminals
and outside, with in the shell of the connector .
The line is filtered by an rf choke in each lead.
F our coaxial connectors, the SB~10 power

socket , and a fu se post complete the rear com
ponents.

A l\Ionimatch was const r ucted and mounted
on the back of the cabinet . Its connections are
made through a three conductor shielded cable
which emerges through a grommeted hole in
the back chassis apron and plugs into a three
circuit j a ck in the bottom of the monimatch
box.

Up topside on the chassis, the rf shield cage
encloses the final tubes, tank circuit and tun
ing capacitors. The plate tuning capacitor is
a double section unit of about 150 mmfd per
sect ion with both sections paralleled. The out
put capacitor is an old broadcast rad io j ob
having three sect ions of 365 mmfd each,
paralleled.

On the front panel, to the left of the meter
switch is the main power swit ch. To the right
is the plate switch. It is a center off toggle
switch wired such that when in the down posi
tion, only the low voltage to the driver is
on, and when in the up position, both low and
high voltage su pplies are on.

No values in t he schemat ic are critical, save
only the meter shunt r esistances wh ich I pur-
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Top rear view of the amplifier with th e to p of
the fin al ampli fier rf cage removed to show
interior detai l. At the rear left is the low volt
age power supply exce pt fo r filt er capacitors
which are mounted below. At rear center is the
H. V. fi lter eheke, and to its right is th e H.V.
power transformer. on top of wh ich is mounted
the input filter capacitor. Note th e cooling fan
motor above th e eheke. Within th e cage one
can see the final plate t uning capacito r to th e
left. It hid es from view the tripl e sectio n ou t
put capacitor which is directly below. The fin a l
tan~ assembly and banndswitch can be seen
alonq with th e extra coil for r0 and 15 meters.
At th e fron t right are the H.V. rectifier and
its fi lament tra nsfo rmer. The two small holes
a bove the meter a re to allow the two small
lighting lamps to be inser ted above th e meter
sca le.

posely have not g iven values for. I feel t hat
most people will use meter s hav ing different
cha racter istics, and in that case' differ ent
shun t values are d ictated. T he amplifier ha s
not been de-T VI'd to a ny extent. The final
a mplifier has been enclosed in a cage, the line
has been filtered to prevent any great amount
of rf gett ing back into the house wiring, and a
parasitic suppressor ha s been used in the fi nal
plate lead. Other than t hat no precautions were
used, and yet no sign of TVI is seen on a
portable TV set which is oper ating r ight next
to t he ampl ifier .

Adjustment

Operation of the combination I S s implicity
itself. The filaments are allowed to reach op
erating temperatu re a nd t he plate supplies a re
turned on. T he final cathode cu r rent should
idle around 80 to 100 rna. 'Wit h the vfo , SB-lO
and final swi tched to th e same ba nd , say 75
meters, carrie r is inserted by detuning one of
t he ca r r ier null pot s on t he SB-10. As t he
SB-lO is peaked for maximum output, the
cathode current should ri s-e to between 250
and 300 rna . Next, the meter swit ch on the
a mplifier is turned to t he forward pos ition on
the monimatch a nd the final amplifier controls
are tuned fo r maximum output. Null t he car
rier on t he SB-1O, and turn up the gain.
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You are the proud possessor of sever a l hun
dred watts of clean sideba nd power. On e
caution, watch carefully for signs of overdrive
in t he SB-lO. If your carrier null is ha r d t o
obt a in or keep, once it has been reached,
ch a nces are that you are d r iving the unit
too hard . In th is ease, open up the lIT-18 a nd
detune t he output s lig htl y until the SB-1O is
no longer overdi-iven. This may be necessary
on severa l bands, a s the lI T- I8 puts out a
real wa llop for a vfo unit. W hi le the vfo is
open, remove the wires f'rcm the tu .ie swit ch
on the fron t panel and parallel the switch
ac ross the keying' t erminals at the hack. Th is
facilit ates zeroing in on frequen cy without
p laci ng a ny carricr on t he air.

80ttom view of the amplifier, panel t o t he top.
Th e two large capac it ors a re each 4 mfd a t
1500 vdc and are parall el. They a re th e HV
filter capacitors. The two small cyli nd rica l ee
pacitors a re th e LV filters for the S8 .10 sup
ply. At the bottom left one can see th e AC
line chdes and bypa ss condensers mounted
near the J ones connector and fuse post. The
four coaxial co nnectors are used as follows:
from left t o riqht. RF in from the HT·18 eco,
RF to the 58.10. RF from th e 58.10, and am
plifi e r out put t o th e Monimatch. In the upper
left corner are the meter switch a nd HV recti
fi er socket. At top center a re th e four EL-34
se ekers. At th e bottom right is the LV power
supply. The chassis is Cadmium plated steel
14" x 19" x 2" and was "rescued from th e
. • b "lunx ox.

There are severa l points in the design of
the unit that may draw a rg ument from some
readers who are more techn ically proficient
t han 1. Among t hem, the most obvious would
probably be the usc of a condenser in put , half
wave rectifier circuit. All I ca n sa y is that
it wo rks a nd works well. No doubt t he unit
would be linea r to a g reater power rating if
a differen t power supply were used, however
linearity is determined by a great many
things , and in my case, the amplifier begins
to flattop at about the sa me t im e the 8 B-1O
begins to do so. Thus, to run more peak power
would require severa l design cha nges. Si nce

( Turn to bottom of page 33)
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FSK Without Relays

A FSK SYSTEMS DIODE KEYING CIRCUI T

tha t t he circu it may be used f or eithe r a n
A F SK system wit h t he values shown or LI-Cl
may be components of the VFO tank cir cu it
for t hose who prefer keying at t he r f f re
quency. The values shown on the Schemat ic
for LI-CI-C2 a re approxi mate only and should
be select ed fo r 2125 and 2975 cps. For keying
the VFO choose LI-CI-C2 t o provide 850 cps
sh ift at the frequency desired.
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With the switch posit ioned to the sh ift down
position and , since the keyboard contacts are
closed f or spa ce, a positive voltage will be
applied to CR3 to prevent cur r ent flow through
the diodes. The circui t now rest s a t F H. A
mark condition opens t he keyboa r d contacts
and allows cur rent flow t hrough CR2 causing
the oscilla tor to shift t o FL.

When used wit h a 150 volt power supply
current flow t hroug h the diodes is limited to
2.5 ma by the bleeder resistor networks, Rt,
R3, R4, and R5. Rl, R2, and R3 were chosen
to provide pro per f r equency sh if t in both
switch positions, eliminating circuit interac
tions. e R3 should be a s ilicon diode, while CRI
a nd CR2 s hould be g ermanium diodes. Typical

Ted Hert W 5QJR

Referring to the schemat ic diagram, Fig.
I, the switch is show n in the more conven
tional sh if t u p condition . The keyboar d con
ta cts are closed in r esting condition , causing a
current t o flow through diodes CR l and CR2.
CR2 is gated closed and places C2 in parallel
wi th LI-Cl to cause the oscillator to be at
the lowest frequency, F L (2125 for AFSK).
The .1 mf capacitor m ay be considered a shor t
cir cu it for the f requencies chosen. When the
keyboard contacts open, for a mark condition,
no curren t fl ows and CR2 is gated open. C2
is removed from t he tuned circuit and the
frequency is determined by LI-Cl only a s t he
higher f r equency, F Il (2975 for AFSK) .
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Severa l articles have appeared in H am mag
azines illustrating diode keying circuits for
t he F S K oscill a tor used in RTTY st a t ions. By
extending t he idea , a ll the re lays ( except se
lect or magnets) in t he RTTY system ma y be
elim inated. This includes the fo r midable pola r
relay, a device t ha t is almost a s hard to use
correctly a s it is to obtain.

Since most of the RTTY stations use a
vacuum t ube keyer for the selector m agnets,
t he only remaining use for the polar r elay is
to prov ide the capa bility of sh ift ing oscillator
f requency up or down to achieve a function
paralleling t hat of upper or lower sideband for
SSB stations. This function can be a chieved
wit h diode keyi ng, thus elimina ti ng all the
reasons fo r us ing a pola r relay . E ven the cost
of t he t h ree d iodes r equi r ed is nominal and
the units arc available out of most junk boxes
and at all electronics part s hou ses.

F ig . 1 is a schema t ic diagram of the diode
key ing circuit . The dashed line sepa ra ting the
oscillator tube and t he t ank circuit indicates
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32 & 64 ELEMENT STACKING KITS ARE AVAILABLE

430 Mc.-$9.2S; 220 Mc.-$12.95; 144 Mc.- $ 16.00 (16 ELEMENTS)

WRITE FOR CATALO G

• LA RG E CAPTURE AREA
• MECHANICALLY BALANCED

FRONT TO BACK RATIO

• LI GHT WEIGHT
• HIGH FORWARD GA IN

• HIGH

--=r"'=i~"j:ffi~l(~ll----
'

VHF
,..e:RRIFIC. COLINEAR ARRAYS
LOOK TO CUSHCRAFT for SUPREME PERFORMANCE

types are shown on the schematic but most
available units will work satisfactorily.

Fig. 2 details the means for obtaining local
loop copy. V2 provides input to the detector cir
cuit from the A FSK oscilla tor and isolat es the
transmitter input from the r eceiver audio out 
put. If selector magnets are keyed t hrough a
vacuum tube, no r elays will be required in the
system.

If t he VFO is shifted, t he receiver will ser ve
a s the local loop in the sa me manner used to
monitor C'V signa ls when a monitor is un
available..•• W5QJR

Letter
Dea r S taff:

Three days aeo a fri end let m e glance t hrough you r
October issue. There I sa w your article, "A L ike-New
Mixer Ctrcuit, ' Since myoid S up er Pro was s tarting to
fe el its age I figured t hat this m ight be just the ton ic.

So, a fter s tuff ing the m ag. into my coa t pocket when
m y friend was occupied with t hat Z L station he needed,
I excused m yse l f a nd hurried home to see if a t las t this
m ight b e m y solution to t ha t high noise leve l, low sig nal
leve l, e tc.

Using a wa r su rp lus LP-5 s ig nal generator to set a n
" S " s ig na l of 2, I found that I j ust could pick out the
s ignal th rough the noise. So out came the soldering: i r on,
a nd the r est of the elements.

The eon verslon itsel f took a bit over one hour. Most o f
the t im e was Silent look in g tor the 4.7K resistor .

After al ignment, the se t wus tu rned on a nd it was
found that a fuJI 3 " S" units was ga ined. The conversion
m ade wa s for t he 12ATI. However. a 12A U7 produced
just under 2 un its a nd a 12AX7 produced just u nder 3
units.

All in a ll , the time spen t was m ore th a n j us ti fi ed in
t hat t he noise level th a t had bugged me so before now
wa s in the background.

Going II bit further, I pu lled the first RF a nd replaced
the c ircu it w ith a eascode ci rcu it. A lte r align ment. a
reud jng wa s taken and it was noted t hat with a 12ATI
in the c ircuit 1 cou ld p ick u p on ly 2 more " 8 " units.
So, I pulled the secon d RF tube a nd rouluced it with
a nothe r euscode c ircu it. After I was able to kill the
oscillations tha t kept creep ing- in a n d re-re-a lig n in g the
f ron t end, 1 had gained a nother 2 u nits. N ot only that.
hu t t he noise ha d retreated to t he point of " j u s t
barely" ! ! !

Well, I have retu rned the magazine that I m ade o fT
w ith, and have had seve ra l comm ents f rom visitors as
to the FB w ay my " OL D WARHORSE" sou nds , Ami
n ow I'd like to t ha n k you Cor p rinting t he a rt icle . It
sure works good. And best of a ll , i t makes a n old RCVR
" L IK E_N E W ."

Jim Whitfield K6BHN

wanted

RADIO OPERATOR
TECHNICIANS

T he U.S. Government has a cont inuing
r equi r ement for s ingle and m arried m en
be t ween the ag es of 20 and 30 w ith radio
oucrn tor- technicla n ex perience. Individual s
wsth less than min imum required exper ience
ca n qua li fy fo r t rain ing. Persons w ith past
applicable experience who for some time
have been out of touch with this type of
act iv ity will be t rained. A ssignments are
overseas at interest ing fo reign p osts.

S ta rtin g e nnun l sa lar- ies, which w iII be
de termined by t he app licant's exper ien ce
and a bility, rang e f rom $4830 to $5885.
N orma l promotional p rogress w ith in t his
sa la ry range may be expected wh en quali ty
of pet-for-rna nee dictates. Beyond th is lat t er
level a dvancem ent possibilities exist on a
setect tve lind com peti tive basis . Standard
governmont a llowances a re paid in a dd ition
to the salary.

A variety of foreign posts is available.
Hotation of the employee a nd his family
from post to p ost is a ccom plished in a c
cor.lance with s tan da r d government reau
la t iuns a nd usu ally involves tours of 24
m onths d ura t ion a t each p ost followed by
Sta teside leave be t ween asslg nm enta, W ork
is challenging a nd va ries f rom post to post.
If you are in good h ealth, not sub j ect to
military d r aft, and are interested in the
a bove opening s, please write. giving u s the
following information :

1) N ame, a ddress, teleph on e number, and
hou rs when you ca n be reached: 2 ) Date
of birth; 3) Military history. inetuding
dates, sc hools. exper ience, grade or ran k.
a nd MOS (prim a r y and others) ; 4) Civilian
t r ainimt a n d ex per ience : 5 ) FCC license if
a ny : 6) CW sp eed ; 7 ) Typing sp eed ; 8)
Ma rital a tat us a nd dependents,

It your letter Indicates that you h ave the
l't.'1\u ired quafiflcat iona, a formal interview
w ill be urrangeol in the n ear futu re. Ad.
d ress lette rs to Mr. Carlton H . B roadnax,
P . O . Box 8254, Southwest Station, Wash ·
iug ton 24. D. C.
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Slim W ilson W4WQT
Route 3. Box 39

Modison, Aleberne

Do Hams Have Fun?

•

IT took me a full hour to convince the neigh-
bor that the lines on hi s TV set were not

caused by my ham st a t ion. His main argu
ment had been that he had no trouble until I
moved into his neighborhood and now he had
a lot of interference. I proved to him that
his trouble was in hi!'! UHF converter and
that actually he was causing me a little TVI
himself. He finally a sked the inevitable ques
tion you get from all who view a ham sta t ion
for the first time, "How far can you reach
with that radio?" I quickly let him see a few
of my choice DX QSL's, knowing full well
what his next question would be. "What did
it cost to set up all that fancy radio gear ?"
I told him that the radio cost about as much
as his new set of "walking polo clubs," that I
had built the transmitter and it cost about
as much a s he had spent that year for "green
fees and 1nth hole refreshments." I had learned
long ago to never quote actual cost to a non
ham, just compare the cost with his hobby.

The neighbor finally got interested enough
to a sk, .." That do you talk about when you
hook up with another ham, can you really have
fun with a. hobby like this?" I decided that
since he had already, by this time, killed half
a pint of my favorite " sour mash" I would
s pin him a few tales of some actual "fun" I
had experienced with ham radio. These tales
are all true, only the names have been changed
to protect . . . myself.

Tale No. One: The Rum Runner.

I used to talk to a lot of Hams that operated
sta t ions on sh ips. They are called maritime
mobiles and back in the old days they were
only allowed to operate on 10 meters. One in
particular got to be one of my best buddies.
I had been aboard his sh ip , seen his sta t ion
and even met the captain of the ship . Old
Hotch was a fin e fellow and we had talked to
each other from all over the world. I usually
knew his sh ip's schedule a full month ahead
of time. One afternoon I heard Hotch calling,
uCQ, USA, CQ, USA." I quickly called him
and he came right back to me. It seems that
he was docked at a port in a sma ll South
American country and was being paid a visit
by the local government radio inspector. Hotch
carefully explained that he was having diffi
culty explaining the "extra" radio station that
he had in the sh ip's radio-room, that the gov
ernment inspector had an interpreter with him

and that he wanted me to come back and tell
them just who I was, where I was located and
that we were, indeed, nothing but ham radio
operators. I could just p icture poor old Hotch
swea t in g a nd the government inspector look
ing over his shou lde r wa iting for my reply.
Did I comply with Hatch's request? 'Vhy cer
tainly not, this would have spoiled my fun.
I went back to him and sa id, "Old boy, your
signa ls are pretty wea k (it were -to over
S-9) but I think you were a sking me if I
had found an y new Rum customers. Yes, I
have ... please try to smugg le !) cases of Rum
out this trip instead of 6 cases like you did on
the last trip down there. How do you copy
Over." A full m in ute went by and then my
ex-buddy ca me back with a si ngle sta tement
" Consider your t hroat cut." I found out later
that it took both the shi p captain and old
Hotch quite a long time to explain.

l\'ly neighbor, by this time, had nearly fin
ished my bottle of sour ma sh and had seemed
t o enjoy t he tale I had spu n. I held up the
nearly empty bottle a nd sa id, " Now who would
ever th ink that t he golden content s of this
bottle could actually become a part of a
radio?" I then proceeded with ...

Tu le N o. T wo : The )[08t Unique Radio.

Every Sp r ing and all through the Summer
the hams meet at various towns and cities for
re-unions or conventions. 'Ve call them ham
f ests. The various rad io manufacturers have
di splays of their newest radio gear and there
are always "Door Prizes" g iven to a few lucky
hams. Sometimes t here are contests. One such
ham-fest used to always have a contest for
the most "unique home made radio." The re
quirements were that it had to be a s imple
Crystal radio, it had to actually work and it
had to be unique. I entered this contest one
year with a complete radio built in my ea r
phones It was a powerful little set and worked
real well. The judges awarded me second
pr-ize, a coil of acid core solder . I thought I
should have gotten first prize but on e of the
j udges ex pla ined it this way, "Well, we knew
the other f ellow." I made up my mind that
come next year I would have a radio so unique
that it would have to win first prize. Nearly
6 months went by before the id ea came to me
of just how I would build my contest radio
and I got busy.
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I found a half pint plastic bottle, complete
with bottle cap and decided to use it for a
coil form. I first painted a vertical dial on
the bottle w ith my X YL's red finger nail polish
and then wound the outside of the "coil form"
with some number 20 wire, I put a small fixed
mica capacitor across the coil, a value that
made the coil and ca paci tor combination tune
to the middle of the broadcast band, I next
mounted a 1N34 diode to the coil, another
sma ll coil with one end as antenna and one
a s the ground wire and then hooked a pair
of ea rphones up to it. It actually worked, it
wasn't very selective ... in fact I could hear
nearly all of the broadcast band at the sa me
time, but it worked . I was proud of the little
radio but st ill did not believe it was unique
enough to win a prize. I decided that it
would have to be t unable. " That better way
to tune a radio than to vary the inductance
of the coil, I thought? I got to looking for
some "Hi-Q Core Material" to put inside the
plastic bottle-something that I could slide in
and out to use a s a "tuner." I could think of
nothing with a Higher HQ" than a certain
Tennessee Sour Ma sh bourbon ... referred
to in better circles a s "B L J D." This was
one ham exper iment that I knew I would en
joy. I quickly filled the "coil" with BLJD,
put on my ear phones and began to slowly
" sip the core material." As the core level
got lower and lower, the radio signa ls got
stronger and st ronger . By the time I got it
"tuned" half way up t he band t he signals
really began to come in . I will always swear
t hat just a s I took the la st "tuning sip" that
I hea rd a ZL ca lllug "CQ G meters." I handed
my "unique radio" to the ham-fest judges
(complete with a full coil of Hi-Q core ma
teria l) and explained how to "tune it." I knew
I was a su re winner a s soon as I noted the
judges s tooping down behind the judges' st a nd
to "tune" my receiver. A cer t a in radio maga
zine Editor attended that ham-fest and I
noticed that he stooped a couple of times with
the judges. This might explain why he nearly
tripped twice while giving his little talk from
the judges' s ta nd later that day. After the
contest I received my "unique radio" com
pletely tuned and the first pri ze . . . a roll of
rosin core solder. I reached up on the shelf
and handed my most unique radio to my visit
ing neighbor, who by t his time was ready to
tune anything. H e was nearly convinced, by
this time, that hams do have a lot of fun.
I proceded with ...

Tale N o. Th ree : The Cal Operat ion.

While cha tting one evening on 75 meters a
fellow ham broke in with a sa d story about
his little girl's pet ca t. 'Ve could even hear
the cat in the background every once in awhile.
It sure seemed to be in pain. It seems, he

MAY 19b2
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Tubes, Diodes, Tran sistors, a ny quantity, all ty pes ;
also Milita ry, C e mme rcl el La b-Grad e Test Equip-
men t, C omp one nts, PRC , GR D Equipm ent , Aircraft
Eq uipment by C o ll ins. TOP PRICES. W rite details,
Bob Sa nett, W6 REX, V & H Radio & Electronics,
2053 Venice Blvd., l os Angeles 6, C a lifo rnia .

WRONG FREQUENCY?
Change crystal frequency w ith this uyslal etching kil .
This papular SAFE WAY kil supplies everything needed
(e ve n for the pla ted type ), ammonium bi-f1uoride, con-
jo ine rs, holders and complete instructions. Shipped pest-
paid for $1.00. De Lux model $2.00. Guaranteed.
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sa id , that the cat had gotten its tail caught
in the back door and it was almost cut off.
He was trying to decide if he should cut it
the r est of the way off or try to put a splint
on it. We had suggest ions to make but we
knew that unless the poor cat got some atten
tion pretty soon his cr ys of pain would drive
us crazy. Finally one of the boys could stand
it no longer, he called up a local pet doctor
and phone patched him on the frequency. My
friend with the cat carefully explained the
eat's trouble and the Doc spent about 15
minutes carefully telling him how to amputate
the eat's tail. My friend was not satisfied,
however. He had another fellow to call an
other Doctor and th is one, via the phone
patch, carefully explained how to put a splint
on a eat's ta il. Now, I ask you neighbor,
where else ca n one obtain the expert advice
from the lea ding cat doctors in New York
and Chicago in a matter of minutes a fter
such a bad accident to a cat? Wha t I didn't
tell my neighbor and reveal to you for the
first time . . . yes, it was a fictitious cat .. •
I happen to know that the only pet my f riend
has is an old lazy hound dog. To hear the
careful explanations from the doctors and the
qu estions put to them by my friend was one
of the most enj oya ble hours I have ever spent
with my hobby.

Tale No . 'Four : The Trial

Operating a Ham Station is a good way to
spend a winter evening. I remember one time
we had a culprit on 75 meters that was always
g iving us all a hard time. One Saturday eve
ning we decided we were tired of his actions
and decided to have a complet e trial "on the
air." We appointed a Judge (who also acted
a s a net control sta t ion ) , a complete panel of
jurors, the defending lawyer and the prose
cu t ing attorney. There were also many wit
nesses. The trial lasted all night. It took
nearly three hours of d iscussion for the jury
to reach a verdict. The culprit was found
guilty and the Judge sent enced him to six
weeks on two meters.
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Yes, SIr, a lot of funny things happen to
hams. I had a pretty hard time a few years
back trying to expla in to my XYL why a
cer ta in YL sho rt wave listener kept sending
me sweet , perfumed, powder spr inkled letters.
My XYL just couldn't understand why the
YL "fell in love" with my radio voice. By this
time my neighbor had forgotten all about his
TVI and r eally seemed to be interested in
ham radio. He looked up on the shelf as he
put my "unique radio" back-less core ma
terial and noted a little aluminum box with
an ac cord coming out one end. He sa id , "What
is this little ga dget ?" It was my little fuse
t ester and I proceeded with
Tale N o. Five : The Little Gem Fuse Tester.

Sometimes a li ttle fun can backfire. On e
year, just before ham fest time , I was s itting
around tuning my "unique radio" and came
upon the idea of building a little fuse t ester.
I knew that I would start out to the ham
fest, which was located over 300 miles away,
and probably spend a couple of nights with
old buddies of mine. I wanted to have some
fun while at each place. I took the small
aluminum box and mounted a little fuse holder
on its top, a heavy ON-OFF switch on one
end under a neon bulb holder. I brought out
an ac cord out t he opposite end after hooking
it up "properly" in the li ttle box. The Little
Gem Fuse Test er was complete and, after
the application of proper lettering on the out
s ide, looked qu ite professional. The most im
portant thing ca me next ... the writing of a
simple "Operation Manua1." The inst r uct ions
read something like this:

CAUTION
T h is tester is designed to test the one to
ten ampere fuses contained In your ham
gear. Do not try to test any fuse larger
than 10 amperes. Follow instructions very
carefully."

J. Turn rad io on and set dial to 3980 ke. Set
receiver gain control for comfortab le listen
ing level.

2. Remove top of fuse holder lind insert fuse
to be tested. Carefully replace fuse holder
top.

3. Place ON.OFF switch in the OFF position.
4. Plug the ec line into the nearest ac recep

tacle. NOTE: This test is best conducted on
your operating desk, The Test Lamp should
light when the ec line is plugged in.

5. Turn the ON·OFF switch to the ON position.
The test lamp should go out.

6. Replace Fuse.

In making up these instructions I wa s very
ca ref ul to fi ll an ent ire page with them. I t hen
had an out if some " smart boy" wanted to know
what indication he should get for a good or
bad fu se. I would merely st a te that I had lost
page two of the instructions but the action of
his receiver tuned to 3H80 kc would let him
know if the fu se was good or ba d.
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My first victim was an old ex-buddy of mine,
Grumpy. Grumpy had an ideal ham shack in
a bea ut if ul P ine paneled Den. He had the com
plete KW Collins SSB r ig with a fancy clock
and bea m position indicator. Grumpy served
us all a delightful portion of Hi-Q core mate
rial a nd settled down at his oper a t ing desk to
tryout my little Tester. He spent a little time
telling us about his fan cy clock that had never
been off by more than two seconds, all the
while carefully reading the tester instructions.
Rather than take a fu se from some piece of his
gear he sa id he would t ry one of his spar es
first . \Ve a ssured him this would be a good
idea. Gr umpy carefully tuned his r eceiver in
on 3980 kc. set the gain cont rol and proceeded
to "test " the fuse. I shall never forget what
happened when he turned t he switch to the
ON posi tion. All the light s went out , the room
was suddenly com pletely quite because the
radio had also gone dead. The clock stopped
too, of course and for a minute or two there
was a general scrambling noise from Grumpy
and then a fla sh light was turned on. Grumpy
opened up the box of spa re fu ses and was
a bout to put another in the tester when he
caught on. Instruct ion 6 had said replace fuse
-!JUt it didn't say which fuse. You see, the
fu se holder on the tester was a dummy, hooked
to absolut ely nothing while the switch was
hooked directly across the ac line when placed
on the ON posit ion. :\Iy ex-buddy, Grumpy,
soon found another se rvice fuse and placed it
in the fu se box down in the basement while
we began to think of ways to get out without
getting shot .

My next victim was old Joseph. How was I
to know t ha t he had his Ham Shack wired
through a 50 Al\'1P circu it breaker. He went
t hrough t he same or dea l a s Cru mpy but when
he placed the switch on the Little Gem Fuse
Test er to the ON posi tion there was a small
explosion ins ide the lit tle box and my little
tester went up in smoke. So, dear neighbor, the
li ttle box you hold contains a little charred
mess of switch a nd wire. I've never had the
heart t o r ebuild it.

l\Iy neighbor, by this time, was convinced
that we hams do have a lot of fun. He next
asked. "I hear that you hams are a g rea t help
during times of d istress. Did you ever help
anyone with your hobby"? I thought to my
self , "I have helped th is jerk, he has drank up
all my Sour Ma sh." I quickly replied, however,
"Dh yes , I have done my sha re I guess ." I
showed him t he '55 Hurricane Hazel and '57
Kent ucky T rain \Vreck P ublic Service Awards
I had hanging on t he wall. I next told him that
I felt the most help I had ever been to anyone
was back in '49 when I helped in ... Tale N o.
S ix : The Movement to Keep Grandy \Vindy.

Grandy, an old ex-buddy of mine, was per
haps the windiest Texan ever to operate on
ten meters. He broad ca st his bruggings to
ever y \VI, \V2, \V6 and W7 that he could hook
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the WINNER
.Everybody's going mobile with the

10-15-30-40-75 METERS

NEW·TRONICS
MOBILE

ANTENNA

.JOHN NOWACKI
KBVZU

I

i

.Now, Get Fixed S ta tion R eports with the " HUSTLER"
Buy on ly t he m ast and resonat ors for th e bands you operate. No need for matching devices, no feed line
length problem s. U se any length of 52 ohm ca b le. Th is is a new, efficient concept o f center load ing.
Each o f the five resonators has a coil specially designed for maximum radiation fo r a particu lar band.
Center frequency tuning is by means of an adjustable stainless steel rod in the resonator.

The 54-inch fold-over, heat treated , V:z· inch aluminum mast permits instantaneous interchange of
resonato rs. Mast folds over for garage storage. When opened to full height. the two sections of the
permanently hinged mast are held rigidly in position by a shake proof sleeve arrangement. Mast has
%·24 base st ud t o f it a ll standard mobile mounts . Power rat ing is 75 watts de input A.M. - 250 watts
PEP input f or SS B.

ANTENNA ASSEMBLY CONSISTS OF 1 MAST and 1 RESONATOR
Part No. Descr iption Tot al Height of Antenna Am at eur Net

MO-] 54 " Mast folds at 15 " from base (For Rear Deck or Fender Mount) $ 7.95

Mo.2 54 '" Mast fo ld s at 27" f rom base (For Bumper Mount) 7.95

RM·I0 10 Met er Reson ator Maxi m um 80'" - M in imum 75'" 5.95

RM -15 15 Meter Resonator Maximum 81" - Minimum 76" 6.95

RM -20 20 Meter Resonator Maximum 83" - Min imum 78" 7.95

RM-40 40 Meter Resonator Maximum 92" - Minimum 87"' 9.95

RM·75 75 Meter Resonat or Maximum 97"' - Minimum 91" 11.95

ANY MAST OR RESONATOR MAY BE PURCHASEO SEPARATELY

see the "HUSTLER" at your Electronic Distributor. If he cannot supply you send check or
money order for immediate delivery. Write for literature on the complete NEW-TRONICS line.

• Craig Anderson KOAlB H. A. Roddick K7BDG

lMkt~ Bill Buntrock K2L1L Philip Van Schuyler K7GCO

01 Complete Maurice L. Finer KIGGP Roy E. Snow WIAFO

HUSTLER Robert Hintze K6AUF Don Tyrrell t<lJwvw
Assemblies: Ken Holladay K6HCP Peter J . F. Shaw K4LOR

-NE W-TRONI CS 3455 Vega Avenue. Cleveland 13, Ohio
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up with. He lived in a little Texas town about
20 miles from myoId home QTH. One day
during a QSO with a certain \V7 it was sug
r-ested that we should do our best to keep
Grandy windy. It was decided that if he had
nlenty of beans in his daily diet it would help
keep him windy. 'Ve agreed that we would
ask everyone we talked to on ten meters to
ship Grandy a can or two of beans. Thus, the
Rean Campaign was born. The local radio club
thought it to be a good idea and we all really
r-ot busy asking for beans for Grandv. \Ve
»sked everyone we talked to if they would al so
s-n-ea d t he word. \Ve \V5's talked to the WI's,
2's. G's and 7's. The \V7's covered the middle
west, the east coast hays covered the South.
Vctually, as it turned out, quite a few DX

... tations zot into the act too. One of the boys
L. New York suaeested that it would al so be
a cood idea to include a bar of soap with the
beans. This idea caught on very rapidly.
Grandy began to get beans and soa p and J
mean he began to get just lots of beans and
a-a n. One fellow even sent him a full case of
each. Grandy became extremely windy and in
fact he got r igh t down irrational at times,
these times being every t ime someone a sked
him about beans or soa p. He st ea dfastly re
fu sed to open a s ingle can of beans or unwrap
a single bar of soa p. J decided to take my life
in my own hands and pay him a visit. I got
to his home just a s a large truck from the
post office pulled into his driveway. The post
ma n unloaded about 25 or 30 packages. I
a sked the P ostman if he made many deliveries
to this address. lIe said, "Oh yes, I have made
a trip nen rly every day for sever al weeks now.
A local ham told me that this fellow was on
a bean diet and was trying out various brands
f rom all over t he world. I don't know what
the soa p is for ." Since Grandy was not speak
ing to me, I had his XYL to sneak me in the
back door. I have been in some pretty big
Supermarkets in my day but I have never seen
as many cans of beans or a s much soap.
Grand)' had built two large shelves f rom floor
to ceiling in one room. He had carefully un
packed each package and had a complete r ec
ord of who sent what. I beat a hasty retreat
before he got his shot gun loaded and gave a
full report at the next ham club meeting.

A few weeks later I r eceived a telegram
from my W7 fr iend which read somet hing like
t his: " Stop Bean Campaign. Think It is 11
legal." I quickly g rabbed the message and
headed down town to the local FCC office. I put
the question to the local FCC Inspector. Some
few minutes la ter , after he recovered from a
laughing fit (he knew Grandy ), he expla ined
that t here was a rule some place about solicit 
ing anyth ing of value over the air. He advised
tha t our Bean & Soap Campaign might be
considered as being on the fringe of " solicifing
something of value over the air ." I agreed
that we would do all we could to stop the cam-
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paign but that I felt sure it would have to
j ust die a natural death. It finally tapered off
but it took sever al weeks. Grandy donated a
large truck load of beans and soap to an
orphan home. I am sure it was a windy place
for sever al months . . . but very clean. Today
Grandy is perhaps the windiest fellow in the
s ta te of Texas. Yes, ham radio can be most
helpful and a lot of fun.

My neighbor mumbled something about go
ing home. I helped him out the door after he
promised me to do something about all the
TVI he was causing with his UHF Converter.
I then tuned around the 75 meter phone band
to see what was going on. The usual stuff
was heard. A gang of SSB operators cussing
AM, a gang of AM operators gripping about
SSB, QRl\I and a C\V st a tion telling off some
joker for calling CQ on his net frequency. It
was a t ypical evening and I wondered how
many hams were really having no fun that
evening. I fired up myoId sideband rig, set
up my chess board and grunted a couple of
times into the mike. Soon the frequency was
filled with such remarks as, "I move myoId
black Mule to King three ... I move my little
pawn on Rook four to your Mule (Ham for
Knight) three and capture your old Lady
(Queen). About this time some joker dis
guised his voice to sound like my opponents
and had me to move into a wrong play. All
heck broke loose. Luckily, we had a Judge on
the frequency following the game and he soon
got our chess game back on the right road.
We threatened to "have a trial and try" the
joker next Saturday night If he messed us
up again. \Ve really knew, though, that he
would try it again and all agreed that playing
chess on a clear cha nnel wouldn't be near a s
much fun anyhow.

I finally t hrew the big switch and decided
to call it an evening. Just before I left the
shack I took a long look around. There was the
Little Gem Fuse Tester and the Unique Re
ceiver .. . less core material ... on the shelf.
A little clear plastic "pill bottle" containing a
sma ll red ape with a bandage on its rear set
on the speaker . A little tag was attached that
read, "A Texan complete with Saddle Sores."
On the wall hung a large poster received in
the mail one day. It advertised a glorious
Cosmo-Color movie entitled "Intimate Strang
ers," st a rring Jayne ~lansfield and .•. myself.
I'll never know who sen t these little mementos
but you can bet it was a ham. Just before go
ing to sleep that night I wondered just how
many hams devote their full hobby time to
trying to "pass a law" our ham radio into
some regimented mess of clear channels or
j ust worry themselves to sleep ever y evening
over the QRl\I. I decided to r emain an "om
phaloskepsis" (look that one up in your dic
tionary) and remain one of the many who st ill
have a good time with our hobby-ham radio.

... W4WQT
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THIS SBC-l COMPENSATES FOR TRANSMITTER
OR RECEIVER DRIFT AUTOMATICALLY
It also allows simultaneous multichannel teletype and
voice reception with your R-390A receiver (and others
too) and with separate Automatic Gain Control for
each channel.

The SBC-1 does the job of the Military accepted
CV-157/URR ... and more.

REQUEST TECHNICAL BULLETIN 4003

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK. NEW YORK

OTTAWA , CANADA • ALEXAN DRIA, VIRGIN IA • GARLAND, TEXA S • LA ME SA, CAlifORNIA • PO MPANO BEAC H, FLORIDA



R. B. Ku ehn W¢HKF
12 12 Bellows St.
St. Paul 18, Minn.

Receiver Anthology

•

1961
Collins 75S·3 620.00
Hal l ic ra f 'te rs 8 118 99.95
Hallicrafters 8 119 49.95
HaIlicrafters 8 120 69.95
Nation al XC- 190 199.50
Na tiona! NC-303 419.00

1960
Drake 2B 279.9 ;)
Gonset G·G :~ 239.50
Heath GC-l Mohican .. 99.95
Halllcr a f te r s S X-62A .395.00
Hallicrafters SX-115 . 595.00
Hallicrafters S X- 140 .1 09.9.5
Lafayette H E·30 99.50
National NC-270 2·H).93
National N C·400 895.00
R)IE 6900 349 .00

1059
Drake 2A< • • • •• ••• • • • 269.95
Gonset G·33 89.95
Gonset G-4:l 15!UiO
HalIi crafters 8-107 89 .95
Hallicraft ers 8- 108 129.50
Hal licr nf ter s S X-I 10 . 169.50
Halli crafters SX- l ll .249.50
Ha lli er a f t er s S X- IOI A.399.50
Ha mma r lund HQ·180 .429.00
La fa yette KT· 200 .. .. 64.50

1958
Collins 75S·1 495.00
Hamma rlund HQ-160 .379.00
Hammarlu nd HQ-170 . 359.00
Hammarlund I1Q-14 5 . 269.00
Heath RX-I 274.95
Na t ional NC·303 449.00
R)I E 4350A 249.00

1958
Halli cra fters S-38E .. 54.95
~a"?marlund HQ-11 0 . 229.00
National NC-GG 129.95
National NC-188 159.95
Nationa l NC-l09 199.9j
R)I E 4350 229 .50

1956
Hall icruf 'ters 8-101 :-HHi .OO
Hallicrafters 8-102 59.95
Hall icr a f 'ter s S-106 59.95

46

Hammarlu nd HQ-l OO .1 69.00
Hamma rlund HQ-1 40X .249.50
H a m ma r-l un d HQ-1 50 . 295.00
Ha mma r -l und

PRO-310 595.00
Heat h AR-3 27.9;)
R)IE-4300 194.00

1955
Collins 75A·4 595.00
GPR-90 395.00
HalIicrafters SX-99 . . 149.50
Hallicraft ers 8 X-100 . 29i.00
lIallierafter s S X·380 . 49.95
National ~C-300 . . . . . 349 .95

1954
Halli crafters 8 -85 . . .. 119.95
Hall icrafters SX-96 . . 249 .95
National NC-98 149 .95

1953
H allicraf ters 8 -38C .. 49.50
Hallicra fters S-53A .. 89.95
Halli cr uf' t ers SX·88 .. 499.95
Hammarlu nd HQ-140X.2G4 .50
H eath A R·2 25.50
Nat ional NC-88 119.95

1952
Collins 75A-3 550.00
Hallicrafters S X-73 . . 975.00
Hammarlund

S P600.I X 985.00
National HRO 50· 1 .. 383.50
N ational HRO-60 483.50
Nationa! N C·183-D 369.50

1951
Collins 75A·2 420.00
HalIicrafters 8 -76 169.50
National SW54 49.95

1950
Hall icrafters 8 -40B . . 89.95
Hallicrafters 8 -77 99.95
National XC·125 149.50

1949
Collins 51 ·J 375.00
Hall icrafters 8 -52 99.50
H allicr nf te rs 8 X-71 .. 179.50
Hallicrafters 8 -72 79.95
Na tional H RO-50 349.00

R~IE VH F 2·11 146.00

1948
Ha llicra f ter s 8-5 1 149.50
Hal licrafte rs 8 -53 79. ':;0
Hallicra fters S X-62 .. 269.;0
National H FS 125.00
National NC-33 69.95
Nut .on nl NC· 108 99.50

1947
Coll.ns 75· A 530.00
Coll ins 75·AI 373.00
Halli crafters 8 X- 16 .. 125.00
Hall icrafters S40-A . . 99.50
National HR O-7 311.36
National XC·46 101.40
National NC- 173 179.50
National NC· 183 269.00
National NC-200 159.50
R)IE HF 10· 20 77.00
RME 84 98.70

1946
Ha lli er a fler s S 20R 60.00
Hall icra f'ters S221! 74.50
Hall icrafters 8 X-25 . . 94.50
H alli era fl er s S X·28A .223.00
Hallicrafters 8-36X . .4 15.00
Halli cra fters 8-38 . . . . 39.50
I1allicraf ters 8 -39 11 0.00
Hallicrafters 8 -40 79.~0

HalIicrafters 8 X-42 .. 250.00
Hallicrafters S X-43 .. 150.00
Hall ieraft ers S X·46 .. 115.00
Hallicrafters 8 X-47 .. 135.00
Hammarlund

S PC· 400X 334.05
Hammarlund

S PC·400SX 310.05
National HRO 5·TA .. 274.35
National NC-240C 240.00
RME 45 166.00
RME V HF 152 86.60
Hammarlund

HQ-129X 139.50

1941
Echophone I 19.95
Echophone 2 . . . . . . . .. 29.95
Echophone 3 49.93
Ha lficr uf ter s S- 27B . . 195.00
Howard 435A 29.95
Howar d 436A .. . . . . . . 39.95
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34.50
14.42

. 139.60

• • • • • • • •

1935
Hallicrafters

S uper Skyr ider ... . 79.50
National F BX-A . •• . • 51.50
Patterson P R-12 •••• . 101.70
RME 69 .,.. .. .. ... 134.90
RCA ACR-136 . .....• 69.50
RCA AR-60 ..... ., .,495.00
Sargent 20MA •.•.•• • 59.50
TOBE .... .... .,.,., 41.40

National NC-I00 ..... 140.60
National NC-I0IX .•. 125.00
P at t er son P R-16 ..... 95.70
RCA A RC-175 • . .... .119.50

PRE 1935
National Thrill Box ..
National S \V3 • • • • • ••
National F B7 26.46
Silver Marshall SM-735 64.90
Silver Marshall

S~I-737 . ., ., .. .,.
Hammarlund

Comet P ro

69.50
99.00

29.50

44.50
99.00

. 255.70
· 88.00
· 88.00
· 46.00
· 44.50

.,

• •

.129.00
.. 29.95

· 69.50
· 49.50
. 179.70
. 138.60

..

• • • • • • • • •

1938
H a mma rlund HQ-120
Howa rd 430 .
Howa rd 440 .
National NC-44 .
N at iona l lI RO .
UME 70 . ., ., ., ., ., .

1937
Ha ll icr a fters SX-15
Hallicrafters SX-16
Hammarlund

SUPE R·PRO .
National NC-80 .
National NC-81 .
UCA A CU-ll . . . .
Sargent Model 11 .

1936
Hallicrafters

Sky Buddy .
Hallicrafters

Sky Chief
National lI R O Junior .

. 320.00

. 154.50

. 139.20

00149.50
.. 49.50
.. 69.50

· 49.95
. 142.50

. . 115.20

. . 99.50
.175.00

.,159.90
.149.50

. . . 54.50
· 85.00
. 147.50

.,

· 54.50
. . . . . 57.50

· 94.50
. 109.50

•

Howard 437A ...•...
National N C-45
RME 41 . .
RME 43 .

1939
Ha llicra fters S X-17
Hallicrafters S20-R
Ha llicra fter s SX-24
Howa rd 438 ••......
National NC-I00XA .

1940
IIallicra f ter s S X-23
H aIlicra fters S X-25
Hallicr a ft er s 8 -27 .. .
H a Ilicr a ft er s SX-28
Howard 490
Howa r d 437 ..
KationalONE-T EN
National NC-200 . . . .
Nationa l HRO

(RACK) 00., 00 00 .
RCA AR-n .• .,.,
RME 99 ., .

DOW.KEY CONNECTORS

Increase power by 50 %.
Run 240 watts AM -30 U wa tts CW or 8 S B. Complete
ki t a nd ins t r uc t ion s for adding another 6146 to final
only $19.95. S imilar k it for TX-l. Order or write.

W.f,KUV-W4NZS.
BEST RADIO SERV iCE

6 10 N. Madi$on Goldsb oro, N. C.

OWNERSDX-100
DOUBLE MALE
FavoM e ~f!ry'

........,.,,, P, rc: ••;on

......:le. ....ned
loc1<ine t ype
S,I",.., pr",N .

eo... . . . 1.25

Thief River Falls. Minn.

' AN EL MOUNT
o..'~bt". ,i1v,",
pl~'ed. prKI.iO<l
rn..de. Only ~ e"
hole i, necde'd.
no S("'nYS.

"'•. . . . . .70

DOW - KEY COM PA NY,

P.O. Box 23
StonehamBQ
Mass.
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•
HEATHKIT HX~20 SSB MOBILE TRANSMITTER • . •
A SENSATIONAL VALUE AT ONLY $199.95
1. Easy-la . read , edge- li ght ed , slide.rule dial 2. Relat i ve pawer output ind icat or for ease o f
tun i ll!! 3. Spot function tor l e .o-bl'a t or talk-on frequenc y sellin g 4. Fi xed 50 ohm lo adi ng
for eas y tuneup 5. Bandswit ch ing 80 Ih10 ugh 10 m..te rs_all crys tals furni shed 6. Full gear
drive vernie r li FO luning 1. Mode s witch lor LS B, USB or CW 8. He rmet ica lly s ea led crys
tal ban dpass filter 9. VO X or p ush-la-tal k operation 10. h ternal l i near amp l if ier culoll
b ias 11 . Built-in a nte nna re lay plus edernal a nte nna relay conl.ol 12. 6146 fo r 90 wall s
P,E.P. i nput . A utomati c level control fo r m,u imum tal k powe r, to w d istortion Crys tal con
I ro l , du al conversio n, hete rody ne circu itry. Freq uenc y stab i li ty t OO cps o verall. alter warm.
up. SO db carl ier suppression . 55 db un wan ted sideband sup pres sion .

HEATHKIT HR·20 SSB MOBILE RECEIVER • .•
MANY EXTRAS FOR TOP PERFORMANCE $134.50
1. Bui lt· i n ca librated "S" meter 2. Fast or s low A V C selec tion 3. Ro tat i ng slide ru le di al
• . Crystal controlled BFO lor selectable Sideband reception 5. 30- t gear dr ive vernier tun.
in g 6. A ntenna tuning control, 1 uv sensitivity on all bands 7. Full coverage 80 through 10
meters 8. Series noise limi ter for A M recep tion 9. Crys!a l bandpass I.F. tiller 10 . A dd it ional
SOO ohm output fo r anti -t ri p circuit or headset 11. Die-cast control panel &. knobs. Pro duct
de tec tor lor SSB &. CW, diode de !ecto' tor AM . Fully compatible lor use with HX -20. h 
ceuent mechanical and electr ical stabili ty.

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

Please send my FREE 100 page 1962 Heathk it Catal og

A dd ress' _

:ll?~ HEATH COMPANY
Benlon Harbor I t, Michigan

Name _

City Stale' _

- - - - - - - --- - - --- - ------------ --- ------- - - - - - - - - - - - ,
I
I
I
I
r
I
I
I
I,
I
I
I
I,,
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The 85 B.14 All Band Receiver
S2 A S2B

W . B. BerOo!l rd, Capt., USN

.?'o-jlH
A ~ ~

l~mLl

"'

Fig. 3
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THE need for a new rece iver and the price
a sked for commercially built models which

would meet the requirements of operation on
the a ma teur bands today leaves the amateur
with the choice of mortgaging t he homestead
or engaging in a do-it-yourself project. T he
writer decided on the do-it-yourself project.
The experienced builder should not be intimi
dated by any apparent complexity of the fin
ished receiver. The entire project was con
s tr uct ed with only hand tools and a % inch
drill press. No doubt, most of the holes drilled
with the press could have been done with a
hand drill.

Before the construction project comes the
design pro] ect. It was necessary to decide on
the general features requi red in t he receiver.
The first requirement was the coverage of all
amateur bands from 3.5 to 29.7 me, with suffi
cient s ta bilit y to receive SSB on any of the
ba nds. About the only way to accomplish this
is by using a crystal fir st oscillator and a vari
able if system. Other features desired were: A
Lamb noise s ilencer , selection of upper and
lower side band without retuning, a quick at
tack-slow release AVe system, a Q-multiplier,
and a product detector. All of these features
were designed and built into the 85 B. 14.

The resulting receiver, including the power
supply is built behind a seven inch rack panel,

and it extends eleven inches behind t he panel.
The completed receiver is shown in Fig. 1. F ig.
2 is the block diagram of the receiver. The
receiver covers the desired frequency range in
8 bands of 500 kc each. Each of the bands is
beat down to a variable fi r-st if of 2500 t o
3000 kc by a crystal controlled injection signal
higher in frequency than the received signal.
The output of the first mixer (V3) is fed to
the first if amplifier (V4) and then to the
second mixer (V5). The tuned circuits in the
first if system and the second oscillator are
tuned by a three gang variable capacitor of
the type used in Fl\1 tuners. This capacitor, in
turn, is mec hanically coupled to permeability
tuned coils which t une the rf amplifier a nd
first mixer.

The output of the second mixer is fed into
the second if amplifier system which consists
of two st a ges. The first st age in this syst em
( V6, the second if amplifier) is a 6CS6 con
trolled amplifier, the third grid of which is
cont rolled by the output of the noise limiter
system which consists of the 6BA6 noise if am
plifier (V12) and a cr yst al detector. Also,
connected to the second if amplifier plate is the
Q-multipIier which uses a GU8A tube (VI3) .
The second st a ge in t he syst em (V7, the t hird
if amplifier) is a 6A U6 which is used mainly
for isolation of the second and third if trans-

S2C S,o S,. SOF
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,

to the interstage circuit to in ject the beating
s ig na l into the grid of the mixer circuit. On the
lower frequency bands the coupling is capaci
tive, and on the h igher frequency bands the
coupling is inductive.

Since there are no variable capacitors, con
trollable from the front panel, con nected a cross
t he interstage and oscilla t or circuits, it is
necessary to install trimmers to compensate
for cha nges in tube ca pa city and for ease of
initial alignment. e8, 9 and 11 are the trim
mers for these purposes.

I t will be noted that there are two permeabil
it y tuned circuits in t he grid circuit of t he rf
ampl ifier and two in the in ter -st a ge circuit. Al
though it is theoret ically possible to use one
permeability tuned coil to cover all eight of
t he 500 kc bands desi red, because of t he st ray
capacity of the coils designed for use on t he
lower f r equencies, it is not possible to use
them at a s much a s four times t he lowest fre
quency. It is possible to use t he coils designed
for 3.5 to 4.0 me on 7.0 to 7.5 me, but we must
have another set of coils to cover the frequen
cies above 14 mc.

The permeability tuned coils must be sh un ted
with capacity on the lowest frequency band on
which they are used, and with inductance and
capacity on the higher frequency bands. The
accomplishment of all the necessa r y switching
calls for a relatively complex swit ch ing device,
so a Standard Coil TV turret tuner system
was adopted as the heart of the receiver front
end. The t uner chassi s a nd the coil strips are
completely st r ip ped, except for the contact
strips, and t he tuner chassis is bolted to the
Inside of a 5 x 9% x 1% inch chassis which
holds t he tubes, permeability t uned coils a nd
oscillator crystals . The turret and its a ssoci
ated st ri ps switch into the circuit t he desired
permeability tuned coil and t he necessa r y shunt
capacity and/or inductance. F ig. 4 shows the
wiring of the st r ips for the eight bands. There
was not sufficient room to include the oscillator
crystals into the turret a ssembly so a switch
wafer was mounted on the f ront of the turret
chassis to switch in the desired oscillator

l 4. l 7 wound on Millen
69046 coil form. Wind
i ng distributed as
shown.

formers in the system. Additional capacity may
be switched across the if transformer windings
to move the if syst em response, thus permitting
the selec t ion of eithe r the upper or lower side
band.

The output of the second if syst em is fed
into a ca t hode follower ( V8A ) which drives
t he A:\I and AVe detectors, and into the first
grid of the 6CS6 (V14) product detector. The
detectors are followed by a two st age audio
amplifier consisting of a 6C4 (V9) and a
GAQ5 (VIO). P la te and heater power for the
receiver are furnished by a Triad R-73 B
transformer followed by a silicon bridge recti
fl cr and a choke input filter syst em. The out
put of the plate su pply is approximately 120
volts . Operating the rece iver at a low pla t e
voltage and the elimination of t he r ect ifi er t ube
greatly reduces the heat g enerated inside the

•receiver.
To proceed with the detailed description of

the circuits, we t urn to Fig'. 3. \Ve have two
antenna input terminals. The low impeda nce
t erminal taps into the first tuned circuit and
the high impedance t erminal con nects directly
to the top of the first tuned circuit through a
sma ll ca paci tor. C2 is the antenna trimmer,
\.... hich also furnishes the minimum circuit ca 
pacity on the higher f requency bands. C4
passes the rf s ignal to the g r id of VI and
blocks the AVC voltage, furnished through
RI, from being sh unted to ground through
the input tuned circuit.

The plate of VI is coupled to the grid of V3
by Cl 5 and t he interatage circuit is tuned in a
manner simila r to the input circuit. The plate
circuit of V2, the crystal oscillator, is coupled

L5. L6 wound on Millen
69046 coi l form with oS

lengt h of 1's" polysty~

rene tu bing inserted in
end.
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7mc W.A.C. •In 1 hour 11 •minutes
An Amazing Accomplishment with
the Ny-Gain Ny-Tower by W6BYB

" . . . I can honestly tell you thot after over a yea r's u se with
this (Hy-G ci n 18HTl lower it is the best thing I have ever
used - especially on 40 and 80M. J'm not ru nn ing a Co li
fornia KW into it ei the r ... On February 12th, 19 61 , I
wo rked all continents on 7mc in 1 hour, 1 1 m inutes . . .
J have all ca rds confirmed'" .. . I olso hove worked all
continents on 80M - receiving a 599 report f rom ZSIA,
Ca pe to w n - 579 report from G5WP, etc. Also lost March
I won the plaque from the North California DX Club fo r b e st
total 40/80M score in our annual low frequency contest. So
you see I am really happy with the performance .• •"

John Moyes, W6BY B Sebastopol, Ca lifo rn ia

B

,

$139.50 ham net

TYPICAL INSTALLATION

JA 3 CB 0927 GM T
VK 25A 0942 GMT
V E 4 M Z 09 49 GM T

••,
•

A

Model ISHT

'EA 8 CG 0838 GMT
LA 8 FGI P 0850 GMT
PY 5 O F 09 10 GMT

WORLD'S MOST POPULAR VERTICALS

For the uhtrnc ie a ntenna
system o n 80 and 40 meters,
two I8HT Hy-Towers may be
mounted 69 ft . aport w ith
the phase switched in order
to o bta in gains of the order
o f 2.2db end fire, 3.9db
broadside and 4db cardiod .
The Hy-Gain Hy-Tower is a
multi-band vertica l antenna system wi th automatic bond
selection of 10-80 Meters by mean s o f on unique stub de
coupl ing system. Single 52 ohm coax fed . Compl etely self
su p porting tower 24 ft. h igh. Top mast extends to 50 ft. No
guys requi red.

PHASE TWO FOR 3DB GAIN

14AVS - Trap vertical for 10·40M, 21 ft. high $29.95
12AV5 - Tra p vertical for 10·20M, 13.5 ft. high $21.95

I

WE CARRY IN STOCK A COMPLETE LINE OF HYGAIN ANTENNA SYSTEMS

BEFORE YOU BUY OR TRADE
WIRE, WRITE, CAll OR DROP IN

TO SEE WARD, W2FEU

ADIRONDACK RADIO SUPPLY
185-191 W. MAIN ST., AMSTERDAM, N. Y.

PHONE, VICTOR 2.8350 WARD J. HINKLE, OWNER

Be Sure to Write for Our Latest Used List WARD J. HINKLE
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FRON TURFlENT STRIPS

Fig. 4

•

cr ysta l when t he t urret is rotated. The t u rret
sha f t is flatted to fit the rotor of the swit ch
wa f er . Figs. 5 and 6 show the front end chassis
details .

The output signal from t he m ixer is passed
through a parallel resona nt 6')00 kc trap (C17,
18 and L9 ) which eliminates, or r educes to a
negligible level, a few birdies fou nd on the 3.5
to 4.0 me band. Following the trap, t he signal
is fed into the in put circu it V4, the first if
a mplifier. H ere the r f s ignal is passed to the
grid by C23 which blocks the de f rom flowin g
between the tuned circuit a nd t he AVe sys
tem. Another tu ned circuit form s the inter
sta ge cou pl ing between V4 and V5, the second
mixer. The beat ing sig na l to beat the fir st if
s ig nal down to 455 kc is furn ished by Vll
\vhich is connected as a pentode grid tickler
oscilla t or a nd a triode cat hode f ollower. The
pla te a nd screen voltages of the oscillator are
regulated by ZI , a 62 volt zener diode.

The circuits associa ted with t he first if am
plifier, second mixer and second oscillator are
t uned by C22, a th ree gang F:\l t uning capaci
tor . Because t he capa cit y variat ion of this ca
pacitor is so small , it was necessary to take
some precaution s to insure sat isf act or y osc' I>
lutor sta bili ty . The oscillator coil is wound on

a ceramic form and a cathode follow er is used
to isola te the oscillator from the load.

C22 is driven by a cable drive arrangement.
The sa me cable is used to drive the dial which
is mounted on the w indlass shaft which oper
ates the eleva tor f or the fou r slug tuned coils
(L4, 5, 6 and 7) used in t he front end of t he
r ecerver.

The output of the second mixer is f ed in to
Tl. The 'I'L , T2 and T 3 a re if cathode traps
from ~lN-26 radio compass receivers. The in
ductors in t hese traps are enclosed in f errite
pots with adjustable cores and the Q at 455 kc
is in the vicinity of 200 . The 5000 mmfd ca
pacitors originally connected across the in
ductors a re removed a nd the capacitors shown
in the diagram subst itu ted. 82 selects the
proper additional capacitors to move the band
pass of the if system from the upper side band
to either the center band pass or the lower s ide
band.

The f ull volta ge across t he seconda r y of Tl
is applied t o the grid of Vl2, the noise if a m
plifier. One-tenth of the secondar y voltage is
applied t o the grid of V6, t he cont rolled if am
plifier. This makes available sufficient voltage
to properly operate the noise silencer without
danger of overloading the remainder of the if

, •

, -

Figs. 5 and 6
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THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BELOW.
r B & W 5 100 W/ 5 ISB
Ce ntra l Electronics 20A
Collins 32VI

.. 32 .'2
Globe 90

.. 300A
" 350

Gonset GS8 ·100
.. GSB-101

Ho ll i c , o f ~e r , SX -71
" SX-99
" SX· IO I Mk I
" SX -101 Mk III
" HT·32

Johnson Courier
" Pa cema ker

Na tional HRO ·60 W/ coils
II NC.I B3

BAY·ROY ELECTRONICS, INC.
P. O. Box 7503 Cleveland 30. Oh io

52 OHMS
NON-RADIATING
SWR BELOW 2 : 1

ALL BANDS
THRU 2 METERS

1()() Watts _.••••••. ICAS $4.95 Wired
200 Walls . • •••••••.•... . ... /CAS S7.95 Wir.d
sco Wath • •••••••.... . . . ... ICAS S12.95 I Ki t

IOOOWath . ..•.• _••....... .. /CAS $15.95
Wri te fo r new cot olog (W ired. Add $4.00)

Postpaid U.S.A.
Coming soon : Filter for SSB .

SEE l O UR n E"IL f.·U O R nmecr
HAM KITS JOBEDGARA VE.• CRANFORD.N.J.80' 1155

DUMMY
LOADS

·, .... .... . C_

• [l;m;na •• U p-"" V. cacu ia! cabl• • Mao;n.. a ny... h..... a,, 'daaro a r in......... .
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WRITE FOR LATEST COMPLETE LIST
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Details of turret tuner strips.

system.
The output of V12 feeds the primary of T6

and the voltage developed across the secondary
of T6 is rectified by the diode CR4 . The output
of the diode rectifier is filtered by a series
resonant filter consisting of C76 and LI5. The
filtered noi se pulses are ac coupled to grid 3
of V6 to cut off the plate current of V6 when
a noise pulse is present in t he if system. CR3
is a de restorer which prevents grid 3 of V6
f rom being dr iven pos itive with respect to
ground . A 6CS6 was selected for t he controlled
if a mpl ifier since the plate current in th is type
tube may be cut off with a much lower value
of negative voltage t han that which would be
necessary to cut off the plate current of a
pentagrid mixer tube such as a 6BE6 or a
6BA 7. R53 varies the amplification of VI2
and also sets the initial bias on CR4.

The output of V6 is fed into T2. The Q
multiplier VI 3, is also connected to the prim
ary of T 2. The triode section of V I3 is con
nected in the regener ative circuit w hich may
be swit ched to reduce t he losses in T2 when
86 is placed in the PEAK position or to in
crea se the inverse feedback in t he pentode sec
tion when 86 is set to t he REJE CT position.
C77 compensates for the change in capacity
which occurs across the primary of T2 when
86 is set to different positions.

The secondary of T2 feeds the grid of V7.
V7 is operated at very low gain by placing a
large unbypassed r esistor in the cathode cir
cuit. T he output of V7 feeds into the primary
of T3, The secondary of T3 feed s t he cathode
fo llower, V8A, which drives the AI\oI a nd A VC
detector s and it feeds, at a level of one-tenth
t he maximum secondary voltage, grid 1 of t he
product detector V14. The grid 3 of V14 is
connected in parallel with the grid of t he
BFO, V8B.

T he audio outputs of both detectors are fil
tered in pi sect ion RC filters and connected to
83 which selects the desired audio output and
a pplies t he plate voltage to the BFO for 8SB
and C' V reception ,

T he entire AVC voltage is applied to V4 and
half the A VC voltag-e is a pplied to VI. 84 may
be thrown to shor t t he AVC voltage to ground,
or to connect a la rge capaci t or f rom the AVC
bu s to g round to p roduce a long r elease t ime
consta nt, In t he center position of 8 4, the A VC
circuit is left in normal operation.
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R38 varies the cathode bias on VI and V4
and in conjunction with R37 and R69 forms
a bridge circuit for the operation of the S
meter.

T he audio amplifier is a conventional two
stage system with about 6 db of inverse feed
back applied to lower t he output impedance of
the sys tem and to prevent extr eme voltages
from being developed across t he primary of T4
in case the load is removed from the second
ary of T 4. A closed circuit jack in the second
ary of T4 allows the use of headphones, and
it cuts off the audio signal to the speaker jack
when a plug is inserted in the jack. R23 is a
resi stor load used to mainta in t he stability of
t he amplifier under all conditions.

The power transfo rmer, T5, feeds into a sili
con bridge rect ifier a nd t hen into the choke
input fil ter system consisting of L16 a nd C92.
Further filtering for all circuits, except the
plate of VIO, is done by R66 and COL R67
and R6S act as a bleeder system and furnishes
30 volts to screen grids of VO and VI4.

The entire receiver is built on a 10 x 17 x 2
inch chassis, which is mounted an inch behind
t he 7 x 19 inch rack panel. Special end brack
ets were made to s implify the r emainder of t he
receiver enclosure . U nder-chassis partitions
were placed between the various stages of t he
r eceiver to minimize birdies and inst abili ties.
Because of the low if gain in the receiver, the
if interstage partitions may well be superflu
ous, however it is easier to build them in in
the first place than to add them after the re
ceiver is finished. See Figs. 7, 8, 9 and 10.

After the construction of t he receiver is
completed, we may begin the process of align
ment a nd calibration. T he rf gain control is
set at minimum gain S3 set at Al\!, noise
limiter turned off, Q multiplier set at reject
and R57 set at maximum value. S2 is set for
the upper sideband and the if transformers
are aligned to 457 kc. The Q multiplier is
then turned off and C77 is adjusted for maxi
mu if response.

S2 is t hen set at the center position and
t rimmers e36, 40, 44, 46, 52 and 54 are a d
j usted to set the if bandpass to 455 kc. With
the s ignal generator set to produce an unmodu
la ted signal at 455 kcs, the S3 is set to SSB,
L14 is adjusted to g ive a zero beat between

•

•

56

the BFO and the signal generator with the
BFO tuning capacitor set at midscale. S3 is
then reset to AM.

82 is set for t he lower side band and trim
mers C35, 39, 43, 45, 51 a nd 53 are a dj usted
for maximum response at 453 kcs.

With 56 set at PEAK, 53 set on AM, C82
set at mid range, and R59 set so Vi3 is osc il
la ting , Li 3 is a djusted to g ive a zero beat be
tween t he BFO and VI3.

Next the BFO and the Q multiplier are
turned off and a 455 kc modulated signal is
applied to the grid of V5 and adjusted for an
audio output well above the noise level. T he
noise limiter system is then turned on and t he
gain of V12 increa sed until an increase in the
output signal is observed. The primary a nd
secondary of T6 are then adjusted to give
maximum output. C76 is then adjusted to give
a minimum output.

' Ve are now ready to align the first if sys
tem. To do this we must connect a signal gen
erator covering the frequency range of 2500 to
3000 kc to the grid of V3. By adj usting the
trimmer capacitors at t he high frequency end
of the band and the inductor s at t he low fre
quency end of t he band, i t should be possi ble
to get the desired coverage a fter going through
the adj ustment process a few times. Once all
the adjustments are considered to be satisfac
tory and the tracking of the three circuits is
proper, the dial may be calibrated. This should
be done with an accurate frequency meter or
frequency standard. When the dial is being
lettered, it must be remembered that t he high
frequency end of t he first if band is t he 10\"
end of t he input frequency band. Thus a first
1f of 3000 kc corresponds to an input f requency
of 3500 kc and a first if of 2500 kc corresponds
to an in put frequency of 4000 kc. By having
the first figure, or figures, of the desired band
on the dial mask, it is necessar-y to have only
two scales on the dial. One from 0 to 500 kc
and one from 500 kc to 1000 kc.

The a lignment of the front end of the re
ceiver becomes a li ttle more tedious, but it is
not difficult. The crystals and turret strips a re
inserted f or one band at a time, start ing with
the lowest frequency. Thus the 6500 kc crystal
and t he 80 meter strips are placed in the re
ceiver and a signal generator covering t he band
is connected to the antenna. With the gen
erator and receiver dials set at 4000 kc, the
antenna trimmer and trimmers cn and 11 are
adjusted for maximum signal. The generator
and receiver dia ls are t hen set for 3500 kc and
the antenna trimmer a nd en adjusted for max
imum r esponse. If t he t rimmers required an
increase in capacity, the coil slugs should be
lowered further in to the coil forms. If they
requi re a decrease in capacity, the slugs should
be withdrawn slightly from the forms. It may
take a few adjustments before satisfactory
tracking is achieved. Once the 80 meter band
is finished, we may move to the 40 meter band.

The 5000 kc crystal and t he 40 meter strips
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Mod e l 8.4 01 0 Amoleur

N et -

$79.50

T o wers are f;hi ppe<! to your
ho me kllock..-..J d o w II. FO B
),;am"'" Cit)·, ~lo, 41h cIa...
r r e iKh t , I 'rices II u b ject to
cha n e e ... lIO or.ler no w t
.!'end check o r lIloney order

.. , or write for rree infonna .
tInn .

Exclusive Features
of Model 8-4010
40 plus 10 meters
• N e w end loading ror

m aximum radiation effi
cie-ncy ", No e<:nt<:r loadi n ,
employed.

• E le m ent length o n ly 20' ;
boom 10 '.

• Abou t 22 Jbs, in weight,

• Feed line 50 ohm coax.
• S W R . , . 1. 5 :1.

• R a ted forf ull l OOO W -A. M.

SMAll DOWN PMT.-EASY TERMS

You can erect Ihi" tower youAielf. j ust d ill:
four holt'!< . "'" anchor polIt !! i n p la«>, bolt t hoe
piO"CeS logeth.. r , 5 ~ h . ladd« "'-"CtiOIiIl m a ke
II l"asy to work h igher a " lower goeoo Ill ' . It ' ,
a lot of Iuu to buik1 your o w n lower - a nd
8a \"eS )"011 money. too!

IN COMPACT ANTENNAS

ATTRACTIVE-NO GUY WIRES I
• 4-P ollt Conet eucr lon for Greater

S t rength !
• G alv a nized S t eel - Will L es t a

L ifet ime
• S A F E - L ad der t o T op P latform
• CO M P L E T E - R ead y to Assemble
• W ith s tand ' H ea v ies t W in d s

,.Pal t"n l .• p .."din ~

~_" s;

Other Mini-Products
Compact Antennas

f or 6 ,1 0 - )5 - 2 0 m~lers

• Mode l B-24
T wo E le m ent Bea m

N et - $54.95

• M o cf.el C· 4
Coaxia l Ve rt ica l
(no rad ia ls )

N o< - $34.9 5

• M odel M ·4 M obite
a -ba nd - 5' 3" high

N o< - $16.95

VIIRIlIE T OD AY
fOR CO M P l lE l £

fll££ IN' OPMA110N
AND ....OTOGII4..H S

Wld Ch or I I' b se F.qUAI
t o 1/5 H lI" l llh t --::-------- -.J

1001 West 18th Str e et. Eri e , Pennsylvania
Order d irect from '(Xfory •• . or from your lovonle did,ibu to,

vesio T owlI"u a re a.·ailab le in
a ....-kl ll" raOKII" or ~i ".... 10 meet
requirements of am ateu rs and
commercia! lI ,..rs alik... :-';OIe
the lo w prier.. for t h""" Qualil Y
l ifetlme tow.." . : 22 ' 159.
28 '-' 194. 33'· ' 229. 39··' 271.
• • ..• 313. MI·.' 362. fir..·' 408.
61'-' 463. 77' ·' 724. 100'. ' 11 32.

-~

~. , . --..".~\. .,
: 0 r• I/.v. ,ofx -, .~/
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C48LE OftUN
_ ICH DRIVES
TtN"IG CAPll,OTQFl

[ll4L 1iIl4 SI( WITH OfIILT OfIIE
WN)()W SHOW'"

CAflLE ORUN WHICH
DRIVES DIAL A"I D
[LEVATOR llr'l"lOl.ASS

IDLER

""o

are inserted in t he receiver a nd t he s ignal gen
erator and the receiver dial are set for 7200
kc. The antenna and mixer coils are then ad
justed for maximum response by pu shing and
st retching. The generator and receiver should
t hen be tuned to 7000 kc a nd t he an tenna trim
mel' varied for maximum response. If it must
be t uned to a higher capacity, the a ntenna
coil sho uld be pushed toget her slightly. If the
t r immer must he t urned to a lower ca paci ty,
the antenna coil should be stretched slightly.
The generator and receiver should t hen be r e
turned to 7200 kc a nd t he results of t he opera
tion checked. After a few adjustments , the
coils should be properly adj usted and poly
st yrene coil dope should be applied to maintain
the adjustment.

Next the 8500 kc crystal and the 20 meter
st r ips are installed in the receiver. T he align
ment on 20 is s imilar to t he align ment on 80
except that t he a n tenna t r immer, C8 and t he
slug'S in L5 a nd LG are the adjustments for
t racking. T he shunt coil for t he oscillator mus t
also be adj ust ed for maximum response of t he
receiver,

F or t he 15 meter band a nd t he 10 meter
band there are t hree shunt coils for each band
which must be adjusted. In general, if the
antenna trimmer is set for the 20 meter band
it should be possible to align the higher fre
quency bands in the center of each band since
the tracking becomes less critical a s the f're
quency is ra ised, F or instance, at 29 mc if
the t uned circuit Q were as high a s 100, the
mixer grid ci rcuit could be mistuned almost
1fi O kc befo re t he loss in gai n reached 3db.
\Vhen we align in the center of the 500 kc
band we would not he likely to get a nything
like this much mistracking when we t une only
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COi l DATA

t s, L9 20T #26E close wound on a :Vs" diam
eter form

is possible to horne build a receiver which is
modern in ever y respect and one which is
equal to, or better, than the majority of re
ceivers which may be bought commercially.

. . . Bernard

lI 3 Miller #6300 fe rrite antenna

lI 4 Permeability t uned coil .4 to .6 Mh.

LIS 2.5 Mh RF choke

lI 6 10 H 100 Ma fi lt er chOke

.02 mrd GP ceramic

1-12 rumCd mica t r-immc r-s
10 m fd 25 V electroly tic
2 mfd 200 V paper
100 rumfd mica
50 mm fd air t r im mer
1200 rnmCd silver m ica
par t or T 6
50 mmfd GP eer-amie
900 rom fd s ilver m ic a
2500 rumfd s flver- mica
50 mmfd a ir var iable
330 rnmCd silver mica
1200 mmCd silver m ica

220 mmfd GP ceramic
160 m m fd m ica
3 ga ng F:M tun ing ca pneitor-,
Miller 1461
270 rumfd silver mica
2700 mm fd s ilver mica

5-50 mm rd cera mic tri mmer
22 mm fd m ica
220 mmfd mica

100 rumfd GP ceramic
100 mmfd ai r va r-inble
See coil data
220 rumfd GP ceramic
.01 mfd GP ceramic

C32. 33 , n, U, 4S, 49
C34. 50
C35, 36, 39, 40. U ......

45. 46. 51. 52. 53, 54
C60
COl
(63 , 87

C"
C66
e69. 73
e75
C80
C"
C82
eM"
cos

Detai ls of Tu rret Tuner Staips
28.0-28.5 Me. JOT #22E JOT # 22E 14T #26E

t a pped at 6T
28.5-29.0 Me. 28T # 22E 28T # 22E 14T #26E

t ap ped at 6T
29.0-29.5 Me. 26T # 22E 26T # 22E IJT # 26E

tapped at 5T
29.5-JO.0 Me. 25T # 22E 25T # 22E IJT # 26E

t apped at ST

P ARTS L IS T

lI0 7ST #30E close wound on a National
XR.72 form tepped at 40 turns from
bottom end

LII 7ST # 30E close wound on a National
XR·72 form

lI2 Plate winding is 60T #26E close wound
and tapped 20 turns from cold end of
coil. Grid winding is lOT #30E wound
next to cold end of coil. W 'ndinqs are
wound on National XR·62 form with iron
slug removed and a silver disk 1/ 4" di
ameter substituted

Cl
C2
C:I, 10
C'
C5. 20, 55
cs. 7, 14. 16. 19 , U.
25, 27, 30. 3 1, 37. 38,
47, 58. 59. 62, 67. GR,
70. 71, 72, H. 88, 89,
90, g.a
C8. 9, 11, 18, 21, 26,
76. 77
CI2
CI3. 23. 28. 29, 83
CIS. 56, 57, 65. 78,
79. 93
CI1
C22

•

250 kc each s ide of center.
Naturally, after having built the receiver,

there are some suggestions that I would make
to anyone wi shing to build one like it. T he
first is one t ha t would result in a little more
ease of construction. If I had it to do over
again, I would leave 1% or 2 inches between
the front panel and the front of t he chassis.
A larger tuning capacitor for the first if sys
tem would make it easier to achieve the de
sir ed second oscillator stabi lity. If the con
st ructo r has or can obtain a tuning capacitor
with a st ra ight line frequency characteristic
and a b. C of about 150 mmfd per section, I
would highly recommend it as a replacement
for the capacitor specifi ed. If t he capacitor ha s
four sections instead of t hree it would be pos
sibe to use a double tuned circuit bet ween t he
first mixer a nd the first if am plifier. This
would possibly give enough rejection to make
the 6500 kc trap unnecessary.

For t he designer who wishes to use some
means of producing if selectivity ot her t han
the double tuned transformers described , t here
is an abundance of reserve gain ava ilable in
the second if system to make up for the loss
in any filter system which may be desired.

T he grid of V6 could be moved up towar d
the top of the secondar y of 'I'I with a possible
gain increase of 20 db. Another 15 of 20 db
of gain could be real ized by reducing the value
of the cathode resistor of V7 and bypassing
the resistor.

An additional three 500 kc bands w ithin
the frequency range of the receiver may be
covered by the insertion of the proper crystals
and coil s in the f ront end. This can be in
creased to four additional bands if a twelve
position rather than an eleven posit ion switch
is used for swit ching the cr yst als.

The total desired range may be covered in
seven bands if the tuning range of the first
if is increased to 2400 to 3000 kc. This would
allow one ext ra band to be covered in addition
to the amateur bands. This would require some
modification of the slug tuned coils and would
require three dial scales rather than two.

Whether or not the reader wishes to dupli
cate this receiver exa ctly, this article will have
served its purpose if he is convinced that it
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S RI , 2, 3, -I

T'

Close-out of new electronic parts orig
ina lly pu rchased for use in kits now
discontinued from the H ea thkit line. Re
sistors, capacitors , transformers, tubes,
a nd hardwa re every kit builder, ham,
hobbyist, and indust rial user will want.
Prices just a fraction of the usual. Quan
tit ies limited.

SEND FOR FREE LIST

Here is the a nsw e r to the proble m of using you r trc ns
eeiver as an exci te r for any linea r a mplifie r. The AR·I
transfers the an tenna to th e tra nsce ive r whi le rece iv
ing a nd pro vides t he necena ry switching to connect
th e excite r to the amplifier, a nd t he a mpl ifier to the
antenna when transmitti ng . A front panel swi tch aha
permits the e xcit er to operate straight through to the
antenna. The rela y is sbcek-mounted and th e case is
insulated to reduce no ise. Standard S0239 co nn ectors
are provided for low impedan ce coax lines.

LOW INSERTION LOSS: Transcei ver output to amplifier
input, leu than 1.02:1 SWR, 3 to 30 Me. Amplifier
output to antenna, leu than 1.12:1 SWR, 3 to 30 Me.

The ARo1 requires 6 .3VAC (6.3V jack on KWM.2) a nd
normally open auxil iary contacts on th e exciter relay.
(ANT. RELAY jack on KWM·2). The AR·1 may a lso be
used as a conventional antenna change.over relay.
Size 3" X 4" X 4"0 50

PRICE •• , ••• • • , • • , • • , •••• , •• ••$32

Heathkit Parts Sale

HEATH COMPANY

NEW! from P & :E-3:
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Benton Harbor 11. Mic:hiC)an

270 K
68
lOOK
1M
-t.7 K
470 K
22 K
150
290
10K
33 K
27 K
2M
.lOO K potentiometer
U K
3.a K
47 f\.
560
22

I K
20 K potenfiomc ter
6SK
39 K
2.7K
10K 1 watt
82K
20K potentiometer w ith sw itch
15K p otentiomete r
6.S K
5GO K
56 2 watts
6.S K 2 watts
<I .7K 1 watt
50 potentiomete r
2.5 Mh N ational R -I OOU
2.5 Mh Millen J-300-2500
Cen t r a lab type UD we rer
mou nted on tur ret t u ne r
3 d o ub l e pole 3 p o s it i o n
ewitches m echanically ganged
DPDT rotary s witch
SPDT toggle s witch wit h cen
ter off position
SPST. pa rt of R53
3 pole 3 pos ition rotary switch
SP ST toggle swi tch
Cat hode tra ps from MN-26
radio compass receivers. Mi llen
61455 suggested as subs ti t ute
Ou t put t ransfor mer 7000 to
3.2 ohms
Power t ransformer. T r iad
R. 73.B
455 Kcs output if t r a nsformer.
Mille r 512-C4
600 uA IJh inch meter
62 V Zener diode. 1 watt mini.
m um
Stl tcon recti fiers . min i mum
rati n l{8 200 PlY. 125 Ma 400
PlY. 500 M a should cost Ittt'e
more and ha ve a destrnble
safety fac tor

C rystals for fird oscilla tor
Inj t'<'l ion Fnqu~ncy Crystal Frequf'n cy

~Ic. ~Ics

6.5 6.5
10.0 5.0
1i.0 8.5
24.0 8.0
31.0 7.750
31.5 7.875
32.0 8.0
32.5 8.125

35 rnmCd a i r va r iable
.fo O m fd 150 volt electrolytic
80 m fd 150 vol t e lectrolytic

Ih watt fi xed carbon un less otherwise

82

8'
84

85
8.
8'
TI, 2, 3,

R I, II
R 2, 7, 51
R 3, 32, 62
R -I, 52, 55, 56
H 5
R 6, 8. 21, U . 39, 71
R 9, ss
RI .
HI 2, 6-1
R I3 . 26, 5-1
HU
Ri a
RI 6, 65
R I7
H IS
R I9
H20, 27, U , 61, 63, 71
R22
R23. 37
R25, 28. 29, 30, 31, 33,

3 -1. 35, 36, n. 41, 50
IU S
HI'
H I3
HJ5
Rl6
R..
R 53
R S7, 59
R58
R60
R66
R61
R68
R 6ft
RFe 1
nrc a
81

C86
C91
C92

All res is tors
speci fied

~Il

ZI

RanllP li es
3.5- 4.0
7.0- 7.5

14.0-14.5
21.0.21.5
28.0·28.5
28.5-29.0
29.0-29.5
29.5-30.0
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Charles Spitz W4A PI
1420 South Rendclph Street
A rli ngton 4, Virginio!l

O NE questionable benefit of being a DX
sta t ion is that you are on the receiving

end of things and are able to develope some
perspective about the efficacy of various an
tennas and transmitters. Several years of
operating and thousands of QSO's have con
vinced me that the long wire multi-hand
trap antennas put out a signal second only
to vertical antennas in weakness. They seem
to work a lot better on 40 and 80 meters and
are kind of handy to have around as a result.

One of the major problems in getting these
antennas working- and keeping them working
is in making the traps. I tried the traps de
scr-i bed by W9JYH in the December 1955 QST
(page 24), only to have the wooden dowels
go up in smoke when I fed a ki lowatt to them.
Next I tried ceramic rods, but eventually the
sun and rain corroded the aluminum tubing
capacitor and I was out of business again.

The original trap specifications call for 95
mmfd and 5 uh in order to have resonance in
the 40 meter phone band. Ceramic capacitors
are OK, but limit you in power. T his was ex
plained by W2CYK in his October 1956 QST
article. The solu tion to this problem suddenly
dawned when [ spotted some Jennings vacuum
20,000 volt capacitors in a local surplus store.
They were inexpensive and performed per
fectly.

Details
A 28 turn close-wound coil of number 14

enameled wire was wound over the center
sect ion of the ca pacitor glass (3%" dia.). This
was tuned with a grid-dip meter to 7200 kc

60

Vacuum

Capacitor

Traps

by pulling turns apart one at a time. The trap
was then spra yed with General Cement No.
9123 high voltage Spra-Koat to hold the turns
firmly in place. The capacitor was connected
to the antenna with hose clamps, but a long
insulator was used to take up the weight of
the element which would be too much for the
glass of the capacitor alone. A Birnbach 6G8
was used for this.

This sa me deal can be perpetrated on a 40 /20
meter antenna such as is described on page
365 of the 1960 ARRL Handbook. In this case
25 mmfd capacitors and a 4.7 uh coil would
be used. The dimensions in Fig. 2 are for the
phone bands. With the smaller vacuum capaci
tors it is possible to make a good connection
by carefully drilling t he ferrule ends and in
ser t ing a bolt. Use care as the ex haust stem
is in the ferrule on many of these and dr-ill
ing should be done as far away from the ca
pacitor end as possible.

The very common General Electric 50 mmfd
capacitors are available surplus in good quan
tity and can be used, two in series, to provide
the 25 mmfd. They may be connected in paral
lel for 40 /80 . In this case the simplest method
is to use nine turns of B & ·W 3905-1 air
inductor, as recommended by \V2CTK.

The use of vacuum capacitor eliminates
the most critical source of deterioration in
traps. Should you be experiencing poor per
formance from your trap antenna you might
look to them for an answer. Due to mechanical
problems, vacuum capacitors apply only to
long wire antennas rather than to beams.

... W4API
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Especially
DESIGNED

for
Amateur

use!

II

-ooec
TOWERS*

NEW...CALIVERTER

R Oli N " fo ld- o ve r " towers a re ESPE
C I A L L Y made for amateu r u se . T h e y a re
the most practical tower in design becaus e
they allow you to work ON T HE G ROUND
for antenna maint e na n ce and s e r v ic i n g.
You 'lI Quick ly a g r ee that thi s is a most
won derfu l feature fo r an a mateur tower . I n
addit io n , th e s e tower s a rc made a nd de
signed for t r ue, h e a v y d u t y use. T hey a re
s t r uct u ra lly st urd y for use up to 70 feet a n d
in e no ug h s izes for all t y p e s and s i ze s of
a ma teu r ant e n na e. T his m e a n s tha t the y
ca n eaaily handle your re quir e m e n t s . They
h a v e un e x c e lled wo rk ma n ship. The y a re
h ot -d ip ped ga lvanized a ft er fabr ic a t ion
w h ich moa n s y o u have no p roblem o f m a in 
teua nce. They co m e as a com plete packa ge
w it h nil ma teria ls a nd a c ces sories in cl uded .
Add a ll t hese w o nder fu l fe a tu r e s toge ther
lind y ou s ee why t h e y 're t h e m os t d ema n d 
ed t o wer t o d a y! Priced from $ 186.

fREE li te rature and near source of supply gladly sent,
Be Sure you inved igate ROHN towers before buying!

fiu-t" IN DESIGN ~-t" IN SALES

·Patent - 2,87S,86S

M anufacturing Comp any
P. O . Box 2000 • Peoria, Illinois

" \Vor/ t!'s Largest exclusive man ufact urer
of TV-Commu,lit'ulion tc u-ers"

BURK ELECTRONICS
Box 50-456 _ Mio mi (Gro tigny Sr.) 50, Florido

WWV and BC converter for Hom Bond
Receivers. Tunes lOMe, WWV ond 500
to 1000 KC of BC band with crysta l
i neluded, Tra nsi storized - H If·contained
- no inte rned connections to rece ive,.
Guoranteed. Other combinations avail
oble :
Model 5-WWV & L.F. Ain:roft
Model 6- WWV & 7540 KC Mof'l
Model 7-Mars 7540 KC & t .F. Ai,craft

Comple te , I.n two penc.1I botteries. $14 .95 p lus .25
pos tag8 and handling.

'lJ"rlle '0:

ROHN
\

' •
.~'tf.·~·..
• ""llF.:J , .-"' ',' .

• •

SOLID, MAN

H. A. R obinson , P . E ng. VE90X

Dea r Si r:
I hope some da y to become a Ha m a nd experiment in
t he 432 Me. band with A5 (television) emissio n. This
is a n a m bition ea5i ly achieved in your land of freedom
with your unique development, t he T echnician's license.
Here in Canada, t h in J;C:5 are d iffer ent. ] m ust obta in an
Amateur Rad io Opera tor' s Cert ificate requiring 100'1
perfect morse code at 10 w.p.m.; p u rchase a H Y trans
mitter recetver : erect an anten na a nd operate for II

year to obtain su fficient QSL cards to q ualify for an
Advanced Ama teur License w hich itself r equi res 15
w.p.m., 100'70 perfect code. This final license is endors
a ble for AS emission .
There appear to be two types of Ha ms: the operating
a nd the ex per-imenting. You in t he Sta tes have recog>
n laed ' he ex is tence a nd importa nce of the expertmenter :
we in Cana da force t he experimenter to become an
operator and ma ke a considerable outlay in mon ey a nd
time in order to Qual ify for a license wh ich allows h im
to exper iment. This is u njust in m y opi nio n.
At present, t he Canadian A mateur Ra dio Ope ra tor ' ,
Cert ificate allows t he a mateur to transmit a n unmod u
lated carrier, tone, A M voice, FM voice, fa csimile, tele
type, etc•• but not televieton, ] for one would like to set'
the priv ileges of this cer tificate increased to include
television.

By now ever yone has heard of solid-sta te
power s u pplies-c-or have they ? Here is a
rugged little unit, ex t remely light weight, that
is ideally r ated for transmitters such a s the
Elmac, etc. Input 12 V, Output 500 V and 250
V at any combina t ion of cu rrents t otalling 125
watts , \Ve know of t ests where they have held
up for hours at much higher drains, so this
is conse r va t ive. Just a palmful, 3" x 4" x 5"
and 28 OZS . , yet power to s pare in running a
medium-power transmitter and receiver. You
might want to bug AIR E LE CTROK ICS, 7250
Hinds Ave., North Holly wood , Calif. for more
details. At last count they were $49.50 each.

The November '61 issue of 73 had a very
nice TV tuner r eceiver which seems to have
headed quite a few readers toward the work
bench. A lot of interest h as been genera ted in
t he little filter shown a s pa r t of t his circuit.
This is made by Itek Elect ro-Products Com
pa ny and you ca n get a catalog sheet, com
plete wit h considerable circu it da ta from them
by dropping a line to H ugh Wa re \VIPY D,
Itek, 75 Cambridge P arkway, Cambridge 42,
Ma ss.

Letter

Fi lter
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Budget

VTVM

Ken Ma tse n W7 1NX
900 N.E. 87th Avenue
Portland 20. Oregon

ZERO ADJ

RESlSTORS·1I2'IW·~"ll.

grids the bridge is balanced by t his control. A
positive voltage to the grid of t he 12AU7 (pin
2) will make the triode draw more current,
which in turn causes the cathode voltage to
rise. The milliammeter then reads the current
flow between the two cathodes, which is pro-
portionate to the voltage applied to the grid.

In building a unit such a s this on a budget,
considerable savings can be made with a
reasonably well stocked junk box. \Vhen build
ing my own meter the only purchases neces
sary were the power transformer and the
minibox, so the actual cost was less than five
dollars. The milliammeter was removed from
a piece of Navy sur plus and the r est sca venged
from the proverbial junk box. However, even
if alI parts have to be purchased, the cost
should st ill be less than ha lf that of a VTV~1

in kit form . The costl iest single item is the 0-1
milliammeter, but the more reasonably priced
moving vane type of meter will keep t he cost
low, and it works very well in the circuit.

All components are housed in a 3 x 4 x 5
minibox, however the location of parts is not
critical, so any convenient box can be used
and this is left t o the discretion of the builder.
Controls on the front panel from left t o right
are, ac switch, scale multiplier switch, and
"zero adjust" potentiometer. The "calibration"
potentiometer is mounted on a bracket inside
the case, and after once adjusted need not be
touched for long periods of time. The " hot"
test lead must be shielded cable. A two or three
foot length of microphone cable, or even small
co-ax is ideal for this purpose. The common
lead is ordinary flexible test lead wire. No at
tempt was made to provide jacks for the leads
because they need never be removed. This also
eliminates any possible trouble due to loosening
and subsequent poor ' contacts. The resistors

12AU7

•

,
MERIT P·304S ,.
STAItCOf! PS·&4 I~
POWER Xl'MR

II7VAC

I T certainly isn't necessary to extolI the use
fulness of the vacuum-tube voltmeter, how

ever, many hams and ca sual experimenters do
without the aid of this instrument because they
already have an ordinary volt-ohm "meter , and
feel they ca n 't sh ell out the ext r a cash for a
commercially built job, or even one in kit form.
If you fall in this ca tegor y, here is your chance
to add a VTVl\1 to your test equipment, eco
nomically.

Every effort has been made to reduce the
circuit to its s implest form and st ill maintain
good performance, accuracy and st abilit y. This
has been done, for the most part, by elimina t
ing the f rill s and ever -ything not absolutely
connected with the voltmeter oper a tion itself.
Leaving all ot her possible functions, such as
r esistance and current readings, to the afore
mentioned volt-ohm meter.

The circuit is the fam iliar bridge, with each
triode section of the 12AU7 forming one arm,
and the "zero adjust" potentiometer forming
the other two arms. Voltage from the trans
former is applied to t wo corners of the bridge,
the one formed by the connection of t he two
plates of the 12AU7, and the other by the
cent er tap of the " zero adjust" potentiometer
through ground. With no voltage on the 12A U7
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necessar y to multiply t he meter scale in the
proper ra tio, are not s t anda r d values, so in
each case t wo s ta nda r d resistors are paralleled
to obta in t he proper res istance values.

In calibrating t he meter it is necessary to
ca librate t he low voltage sca le only. The ot hers
will be automatically cal ibrated in mult iples of
ten a nd one hundred. A new scale must be
made for the meter. T o do t his , cu t a piece of
heavy whi te paper to t he size and sha pe of
t he or igina l meter f ace. Dr aw an arc cor re
sponding to the one on the meter a nd divide
it into five equal par t s. Subdivide t hese into
five equa l subdivis ions. You will now have a
basic five volt sca le, which is mult iplied to 50
volt a nd 500 volt sca les. A known voltage
sou rce is needed for calibr ation, a couple of
fl a sh light batter ies in series will do nicely. Ac
cura tely measure t he voltage with a nother
meter. Zero t he meter on the VTVl\I and put
t he lea ds across the known voltage. Adjust the
"ca libra te" control, which is mounted inside
the case, until the meter r eads the known vol
tage. The meter then should read correctly for
a ll scales.

During the sever a l months that the meter
has been in operation here in the shack , it has
held its zero adjust a nd ca libra t ion very well ,
and has wor ked most satisf a ctor ily on all
counts. • .• W7INX

HY·TRACK TOWERS
The biggest improvement in crank-ups

yet - you crank up th e antenna and
not the tower. It takes a minimum of
space. is fast to erect, and you can
never fall ofll Makes it a ,nap to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page 15 of th e March '62 73 for a
better idea of what this is all about.
Send for literature and prices:

TOWERS
SULLIVAN
ILLINOIS

No Books To Read-No Visuol
Gimmicks To Distrod You. Just

listen and I.a,n

2769 CAROLINA
REDW O OD CITY, CA LI F.

WITH DOW'S

PREAMPLIFIER
Get silnals you didn't hurl

Not a gimmick. but a tested
and provlm accesoory. Pre
cision mad<=. fully backed by
Dow_Key's t,aditiOf'lal Factory
Warranty.

HELP YOUR RECEIVER!
The DKC.RFB Boo.ter Is ;II

50 to 70 ohm imPfldance
matching " broachand pre

...-plif;"''' ruaranteed to incr"ase the Ovet"-all &ain by I to 6 ' '5''
units on all bands 11 .5 to 30 me). To Improve sensi tivity, work
.ith OX, and brin&, up ~k unintelli ilibleo signals. 'IOU 'U wanl a
OKC_RFB. [)nigned for fee" ivers up to tke $300 c;lass.

GENERALIZE YOURSELFI

LEARN RADIO CODE
Tile EASY WAY

.~""".•- o'(,0 Based on lIIoderll psych,I•• I",
,.010 t , ehnlqun _ Thh eoun, will take

.. :,...-. • you beyond 13 W.p .III , I"

.:: ., ..-- LESS THA N ~ THE TIME
PRICE Avoilable also on magnetic tope
$9.95 Su Y OM' D~aln N ow!

Albom C.nl. ' .. EPSILON
Thr. e 12" LP',

"I~~u~~n RECORDS

EXCLUSIVE
D id , ou knoll' Bob OnhalD dub only in Amate ur Radio
Equip ment' Did YOU II nOl' he' h.. lwo ' tore. handllnl[ onl)'
equlpwe'nt such .. Collin•. Nulonai. lla lller an en , namlD lrlund.
Gon."t. J ohnlOfl . Cent ral Elec"lronln. Clpl[l[. Olnbe' . Pte.' n Il'!
, ou know be nrrl ree all t,Pf" or ham I'ur as well AI bun.
tn.dH , .wap., renu . and InUa11l fI(Iul pment ' D id 'OU II.~ M
h.. • lul'p ..elec"llon or , f<OOdltioned I nd &,uan.n tee<! u' "
r u ,f You dldn ' tl Well oow J<!U do

GRAHAM RADIO INC.
505 Main St., Reading. Man. • T.I. 944-4000
1105 No, Main St., Randolph, Mon. • T.1. WO 3-5005
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WATT FOR WATT
-UNBEATABLE!

549.50 for 125
WATT5 at 85%

efficiency!

Dual Output ;
500 V @ 200 MA .
2S0V @ 100 MA .
ripple less than 10/0

• o r a ny eembtnc
t ion of currents t c 
tolling 125 wafts.

Input : 12VDC positi ve o r neg ati ve ground.
FOOLPROOF - Prot ected from HV short.

Small. but mi9hty! 4 x 4 x 51

A IRE LEe T RON I C 5 $4950MODEL P5·12·125
AMATEUR NET

Posta ge Poid
MONEY BACK GUARANTEE- l -YR. PARTS WARRANTY

SAVE MONE Y, SPACE, W EIGHT - CONVERT YOUR
SHACK OR CAR TO AIR ELECTRONICS TRAN SI STOR·
IZED POW ER SUPPLIE SI

AIR ELECTRONICS CO.
7250 Hinds Avenue N. Hollywood. Calif.

WOW! 3-D MAPS!

---------- ----------------------
Sir:

Enclosed is $9.95. Please send me one of
your 3·0 maps immediately. U.S.- World-

Name Call • . . ...•

Address ...•. . . .. .. . ...•..... . .. ... ....•..

City . . •••.. . . . . . .. . Zone ••.. State ••. .• . ..
Please include at no charge with th is order a
one year ( new) ( renew) subscription to 13
starting with the ..•.•...•..•••.•.... issue.
(Two years with two maps.)
S.nd order to : 73 Magazin., 1379 E. 15th st.,
Brooklyn 30. N. Y.
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Peg board

Mounting Aids
Many amateurs use peg-board fo r mounting

tools and accessor ies and with t he w ide range
of hanger s a va ilable , its use goes a long way
toward reducing clutter in the shack and
shop. T here are, however, many items that do
not lend themselves to mounting with com
mercial hangers. The photograph shows two
techniques that are useful in mounting t hose
"difficult" items.

Ver y small tools a nd a ccessor ies may be
stored in plastic "pill boxes" or t ubes. A st a n
dard , clip t yp e tool holder ma y then be used
to mount t he t ube. T he photograph shows an
assortment of Swiss needle files stored in this
fashion. l

Mounting special fixtures on pegboard is
complicated by the fact that there is normally
no access to the rear of t he board. If the object
to be mounted is not too heavy, standard ma
chine screws may be used. The 12-24 size screw
threads nicely into t he perforations of t he
boa rd a nd w ill hold a substantial weight . The
photograph shows a commercial wrench set
mounted using this technique. . . . \ V4\VKM

Photograph by : M organ S. Ga.rman. Jr.

Letter
Ijear " 'a)·o(" :

It you'd like to increase the DX capability of the
2.455 kmc receiver in the March 62 issue, try putting
ubuut fiO microamps forward bias on the IN2l B diode.
T bis is standard practice in crvstal -vldec receivers a nd
gTCUtly increases the sensitivity of t he d iode de tector .
Puul Barton 's explu nation of the modulutlon YOU re
celve on the police radar s ig na l wasn't quite correct.
To get the doppler modulation. the received s ign a l has
to be beat against the transmitted signal, which is not
available in your car. The received s ig na l does turn
out to be amulttude modulated, but this is due to the
ground reflected signal setting up an interference pat.
tern with the direct s ig n a l. This causes a rapid flutter
as you drive thrcuxh the patter-n, s imilar to what you
get operating vhf mobile, but enough higher in fre
quency to be audible ali a tone. In a ny case, the r-e
cetvee should work, N a than Gold Kll\tl A
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INC.

ARROW'S
PRICE
BUSTER
PACKAGE

F.O. B. Mineola. N. Y.

30 ft . Rohn tower
complete with fabulous
HAM·M Rotator,
hinged bose plate
and inside lower
mounting rotor plate.

Additional accessories available only
with packag.

10 ft. lower seclion5. odd $1 5.65 each

8 conductor rotor eeete. @ 5¢ ft.

RG·8U Coax......•.........................@ 10¢ ft.

NOTE: Any beam plus tower pcIckogll com·
binat ion Ihippeod pre·paid anywhere in U.S.
except Alolko and Howaii.

Reg. $185.95

Save $31 .00 on
PACKAGE DEAL

PRICE

$1549 5

,

MAil ORDERS PROMPTlY PROCESSED
SAME DAY SHIPMENT FROM STOCK

•

ARROW[::;ELECTRONICS.

$99.75
$159.00

Buy if

70day

"Wonder Bar" 10 Meier Antenna
As featured In HOY. 195& OSI. Complete with B .. W
3013 Miniductor. Onl1 • ft. lone for 10 meters.
Wt. Sibs.

Amateur Net $7.85

NOTE, ArlY beam plus lower package (om ·
binat ion ,hipped pre-paid anywhero in U.S•
••copl Ala ska and Howaii.

VenaUle Miniature Transformer
Sam. IS used In W2EWL $$B RI( - March
1958 1ST. Three sets of CT windln,s for
I combination of Impedances: 600 ohms,
5200 ollms. 22000 ohms. (B, usin, eeeter
taps the Impedances Ire Quartered.) 11Ie
Ideal transformer for I $SB transmitter.
Other uses: Interst l r e, transistor, lIilh
Impedance choke. line to rrid or plate,
etc. Size ani, 2" II. J ¥4" w. X ¥4" d.
New and 'UII, shielded.
Amalew Nel $1.39

3 for $3.49 10 for 510.75
ARROW Authorized distributor of HEATHKIT equipment

PRECISION PLANETARY.VERNIER
for exceptionally fine tuning

Superb craftsmanship b)' Jackson 8ros.
of Enaland. Ball bearlna drlv' l V.."
dl.. shaft. 1V." lon" 6:1 ratio,
'Iy n tor tin. tuning. Easily adapt-

;;;::::-~'~bl~.::to any shaft. Comparabl,
Yllue - $~5.95.

Amateur Net $1.50 ea.
ShOwn 10 for $13.50

, app roximately actu al si ze

at

MOSLEY TA·33 $99.75 TEtRE X 1( -88
MOSLEY TA·36 $129.50 TELREX 1(-99

HY·GAIN TH·3 $89.95
HY·GAIN TH·4 $ 117.50

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

All PRICES F.0.8. N. Y. C.
Arrow', Export Dept. ShIDf To All P.arts Of The World!
,.._..,:.:,;;k;;;es Subject To Chang. Without Notke.

Write for Arrow's FREE
New 1962 Catalog-

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

NUTMEGGERS new ~rrow bronch opening
soon In Norwalk. Conn.



more notes on

Silicon Rectifiers
John C. Wtlit K51PY
Route 8
Fayettevi lle. Arkan stls

I~ ~FEREN CE . is mad~ .to the t.wo articles
, 10 73 .11UUlt= l1lC on Si lt con rectifiers. (Vol.
I, No. 12, Sept. 1961, "Silicon Rect ifier s" b)'
Henry Cross, WIOOP, and VoL III , No.1,
Feb. 1962, 'Silicon Rectifiers ... Continued"
by Cha r les Pierce, ' VA6QFD) . The article by
Cross sta tes "For the s imple way out, avoid:
Choke In pu t Filters ..." Both articles ap
pear to deal with capacitor input fi lte rs and
avoid the choke-input type.

Choke Input F ilters have super ior voltage
regulation compared to the capacitor input
type. And, because of the high current peaks
during the charging of the input capacitor,
there is a reduction of the current-carrying
capacity of t he rectifiers when used with a
ca pacit or input fi lter.

T he Peak Inverse Voltage of t he rectifiers
(t he peak voltage that t he rectifier must wi th
st and when the voltage is a pplied in t he non
conducting direct ion ) depends upon t he ci rcuit
used. The p.i.v. can be 3.14 ( 11") t imes the de
out put voltage for the ca se of a single-phase ,
f ull-wave, center-ta p connection. (The p. i.v .
of 3.14 happens when, sa y, t he cathode is at
a positive pea k voltage +E a nd t he peak
voltage ap plied to the anode is - E , resul t ing
in a p.i .v. of 2E. Since t he de volta ge is 2E hr,
the r at io of t he two is 11" which is equal to
about 3.1.t.)

A s An Example, if GOO p.i.v. silicon diodes
are to be used to supply 1500 vdc using a
s ing le-phase, fu ll-wave, center-taped circuit
(which is the usual ca se), the p.i .v. is equal
to ( 1500 x 3.14) which equals 4710 volts. The
number of diodes used in each leg would be
equal to (4710/600) which equals eight. One
might use nine diodes in each leg as a f actor
of sa fety.

The Voltage Peaks (transient voltage) are
not evenly distributed across t he st r ing of
diodes and may exceed the voltage rating of
the diodes. This can cause one diode at a
time to be shor t -ci rcuited and result in failure
of the entire string. The use of 0.01 mId ca
pacitors connected across each diode will tend
to keep the peak volta ges equalized a cross the
diodes. If there are many diodes in a string,
a 0.001 mid capacitor can be put across a
group of about six diodes. Other means of
protection against transient voltages would be
the use of each rectifier with a p.i .v. rating

66

higher than that which might occur (which
would be more cos tl y ) , or the use of nonlinear
resistors to give protection against the voltage
peaks (G eneral Electric trade name 'I'hyr-ite}.

Overload protection for s ilicon rectifiers mu st
be fnst acting (about one-half cycle or less).
This can be done by using specia l high-speed
fuses (such as Bussman 's Silver Strand). A
more costly means of protection would be to
use rectifiers of higher current rating.

w hile on the subject of choke-input circuits,
we might consider the min imum value of in
ductance needed. T his is the value of in
ducta nce needed to ensure a cont inuous flow of
current under low-load conditions. T he fo llow
ing example (in which transformer and recti
fier r esist a nces a re neglected ) will serve to
illust ra t e a method of ca lculating the mi nimum
inductance.

W e have a single-pha se, f'ull-vv-ave choke
inpu t power supply operat ing f rom a GO-c)'cle
source. T he de out put voltage is 1500 volts
minimum load cu rrent is 100 ma. , bleeder re
s ist er is 50,000 oh ms, a nd the choke resistance
is 80 ohms. The ex ter na l load r es istance at
minimum load I S

E output ]500
= = 15,000 ohms.

I mi n. load 0.100

E xternal load res istance paralleled with
bleeder r esistance is

10000 x 00000
~ 11540 ohms.

15000 + 00000

Total load resistance (choke resistance plus
bleeder resistance paralleled with external
load) is

R - 80 + 11540 ~ 11620 ohms.

The minimum (critical) inductance I S

L, - R/ A ~ 11540/1130 ~ 10 henrys .

("A" is a constant, and is equal to 11 :30 for
a GO-cycle source and a si ngle-phase full-wave
rectifier) .

(Xote : values have been rounded off.)
A value of inductance of about ten henrys 01'

greater should be used, or the value of the
bleeder resistor could be made less, and the
problem recalculated. . .. K5 IPY
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73 Tests The
Heathkit HA-10 Linear

A I Brogdon W 4UWA/K3K MO
316 W e st Fairmount Ave nue
Sta te College , Pe nnsylva nia

H EATII has come through again with a real
deal- where el se can you get a kilowa t t

for $230 1 The Heath IIA-10 sells for $230
in kit form or (for the Citizens Band crowd)
$330 wired and tested. The kit takes about ten
hours to wire , so if you want to brag about
the time you did a job f or ten bucks an hour,
buy the kit and wire it yourself. As with all
Heathkits , you need no knowledge of radio
or elect ronics-all you need is a reaonable abil
ity in reading pla in English, and a hot solder 
ing i ron for where it sa ys (8) .

The HA-IO cir cuit is the "tried and the
true" 8 Il A g rounded g r id cir cu it that has
been described a great number of times in
the various amateur radio publications. This
particular k it uses four of t he 8 U A's in paral
lel to run 1000 watts PEP on sideband, 1000
watts CW, 400 watts AM linear, or 500 watts
wit h a controlled-carrier excite r. A neat little
neutralizing circuit is used that makes use
of a t hi rd windi ng on the fi la ment choke for
the necessary feedback.

The HA-10 has an untuned input circuit
tha t matches the 50-75 ohm output of most
exci ters, and a bandswitching tank circuit for
80 t hrough 10 meters that use s a pi-section to
match 50-75 ohm loads . Any antenna outside
this impedance rang e should be fed through
a n antenna t u ne r. The in struction manual rec
ommends t hat "every effor t be made to get the
SW R of t he a ntenna down to less than 2 to 1."
Of cou rse, th is is no p roblem, since most
modern hams think it is impossible to "get
out" wi th an SW R higher than 1.5 : 1, and have
their f eedlines perfectly flat. Personally, I
wou ld rather " get out" well than have a
pretty reading on a "vizwaar" meter, but
some hams prefer the pretty reading. But
I digress.

(

68

Condensed Speci fi cat ions
IJriv in-'t puw er required- 50 to 75 watt s . r epe nd

ing 011 frequency in u sc.
Maximum power input- toOO watts P l<;P 88 B,

1000 watts CWo 400 wntt s AM (500 watt s con 
t rolled ca r rier) .

Input drcuit- a pproxi ma te1y 70 oh ms, un tuned.
Oulput circuit-Pi-net wo rk , 80 t h ro ugh 10 m et e rs .

50 to 75 o hms.
'r ube eomp le me n fe--Iour 811 A, t wo 861;A .
Pow er requtre mcnts-c- t t r v at', 50-60 cps, 125 0

watts maximum.
Ca h i ne t si zt"-19 lh " wide x ll .y~" h ig h x If) " deep.
Weight- 90 pou nds ac t ua l . 100 pounds II h ip lJ ing'.

The HA-IO's pla te power sup ply is a husk).'
full -wave r ectifier with a pair of 8(j6A's de
livering nominal voltages of 1600 key-up and
1350 key-down. ( A note of exp la na t ion is in
order here. "Key-up" and "key-down" are
archaic phrases that allude to ancient times
when a mateurs used t elegraph keys for com
munications. T hese conditions are equ ivalent
to "no load" a nd "full load" respectively.} The
bias su pply delivers a stiff 4.5 volts to the
g rids of the 8UA's , with provision on the
rear panel for connect ing 45 to 150 volts of
cut -off bias during r eceiving periods. A cooling
fan is mounted directly behind the 8UA com
partment and comes on when the filaments
are turned on to insure adequate cooling.

A single 1 rna meter is used for metering,
being switched to read (full-scale) 200 ma
grid current, 1000 rna plate current, 2000 volts
plate voltage, and an arbitrary scale (0-1000)
relative power output. The r elative power out
put position is valuable for "on-the-nose" tun
ing, since maximum output does not always co
incide with minimum plate current. (As a note
of historical inte r est , it should be mentioned
that the phrase "on-the-nose" is a tribute to
one of our con tempo ra r ies in amateur radio,
a nd a great ope rator-c-Mr. K. Nose, K H6I J .
Many s uch phase s may be found in ham radio,
such a s t he CW opera tors' favorite exp res
sions of "FB" and "73," referring, of course,
to the grand old man of telegraphy, Samuel
F . B. Morse, and their favorite magazine,
respectively.)

In add ition to t he panel meter, an adjustable
oscilloscope take-off is provided on the rear
apron of the chassis. The inst r uction manual
g ives full details on hook-up for monitoring of
your signal on a scope, a worth-while feature
for proper l inear operation.

The rf sect ion of the HA-10 is placed along
the front half of the chassis, with the power
su pply compone nts along t he rear half. The
rf section is provided with a full sh ield around
it. This, plus t he added shieldin g of the cabinet
itself, does an excellent job of sh ielding which
a ids in TV I reduction. The packaging job on
the H A-I O is very n ice, with the whole linear
weighing in at 90 pounds and taking up less
than two cubic f eet. Indeed, this is a far cry
from the 75 meter phone kilowatts of ten years
ago, which were built in seven-foot r elay racks
a nd required a dozen husky men to move
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Fre!luency Plate Plate °f tput • Pow er Power
(lie) Current Vo ra ge (r volts) Input Output

3900 670 1350 165 905 54 5
7250 670 1390 170 930 580

14330 670 1460 162 980 525
21300 670 1450 156 970 490
28900 670 1420 158 895 500

·Output measured across a 50 ohm dum my load .

MAY 19b2

around.
The instruction manual gives full informa

tion on operation of the linear, including de
scr ipt ion of pads to be used if you r exciter
runs more than 100 watts output, or if the
linear is to be used for ext ens ive AM opera
tion. The IIA-I O is designed for use with the
common 50 to 100 watt exciters, but may be
run at reduced input with less than 50 watts.
A statement appears in the manual sa ying
t hat "the H A-I O should not be used to amplify
Al\1 signals in excess of 100 watts, a s a worth.
while increa se in power will not be realized."
I a dmire Heath 's honest y in making this state
ment, si nce t here a r e many of our f ellow
amateurs today who do no t rea lize that t he
S-unit scale is not lineal', but requi res a four
times power boos t to read one S unit higher.
But nowadays, the kilowatt is a status symbol,
a nd a lot of the fellows will run the H A-I O
behind their Apaches, DX-I OO's and Viking II 's
with t he only indica t ion of the power increase
being the increased electric bill each month.
Speaking of electric power, the HA-IO manual
mentions no less than three times that wiring
to the outlet feeding the HA-IO 115 vac input
should be no smaller than # 14. This advice
should be heeded, si nce the Wa r- r -i o r- draws over
10 amps under full load.

The front-panel controls include band switch,
tun ing , loading, meter switch, relative power
sens itivity, fi lament switch a nd plate switch.
Also on the fron t pa nel are the meter and the
two king-size pilot lamps. Across the rea r
apron of t he H A-IO a re t he following connec
tions: rf input , rf output, g round lug, AC
input, b ias ter minals, scope output, and scope
ampli t ude a djustment.

\V3JZF, now in Flor ida awaiting his new
"four" call, was kind enough to allow his War
rior to be used in some efficiency measure
ments. Table 1 shows the results of this effort.
The Wa r r ior was driven by an H T-32A ex
citer, and the output was fed to a 50 ohm
dummy load. T he rf voltage was measured at
the load with a Hewlett- Packa rd model 410B
VTVM. Input was adjusted to 700 rna indi
cated plate current on all bands except 10
meters, where the HT-32A could only drive the
Wa r- r -io r- to 660 rna plate current. As noted in
the inst ruction man ua l, 30 rna of bleeder CUI' 

rent is included in t he current indica ted on the
pla te meter, 8 0 t his amount was discounted

from the meter reading. The efficiency a s
shown in Table 1 is called "indicated effi
ciency," s ince part of the H T-32A output will
appear in the \ Va r r ior output. It would have
required far more time than was available
for measurements, to measure the actual effi
ciency, so the figures are labeled apparent
efficiency and the heck with it.

T he apparent efficiency on all bands is 50 70
or better, so this is fair efficiency. There are
som e purists in the crowd who b)' now are
sc r ea m ing , " I can get 75% efficiency with a
class C sta ge !" True, hut let us mull this over
a bi t. Assume we ha ve two one-K w a mpli fiers ,
one of which is 50 % efficient, the other, 75 % .
So one puts out 500 watts, and the ot her, 750.
So what? T his is only I lh db, or a qua r t er of
a n S un it . If you are so bad off that t his quar
ter of an S unit will kill you-take up stamp
collecting. Wor ry ing about that last db is
somewha t aki n to the fellow who worked for
months in finding compass directions from
his location to any point in the world-within
one half of one degree. Then he used these
figures to aim his four element beam-s-you
know, the one with a beamwidth of 15 degrees.

It should be pointed out to owners and pros
pective owners of the Wa r -r -ior or any other
linear amplifier that the FCC defines input
power with grounded grid amplifiers to be the
input to a ll st ages supply ing power to the
a ntenna. T his means that the input power with
the combination used in the tests mentioned
above, according to F CC defi nition, would be
the sum of the input power to the HT-32A a nd
that of t he Wa rrlo r . A nd this sum should not
exceed 1000 watts. The 1000 watts was ex
ceeded during the efficiency tests , but t his was
into a dummy loa d, so it was OK. But be
careful not to exceed the limit when you're
on the a ir, else a friendly FCC representative
might catch you at it some day.

All in all, the Wa r- r ior is a very attractive,
lightweight (considering), and compact pack
age that is well worth the asking price. In
fact, if you will check catalog prices of com
parable components, you will see that it would
be difficult to copy the Wa r -r -ior for $230. And
an added feature a s far a s economy goes is
that the 8IlA final tubes may be bought on
the sur plus market for as little as $3.65 each .
This heats having to buy a $35 tube in case
of a fail ure. . .. K3K MO

Ap.parent
Efflciency

60%
62%
54 %
51%
56%
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Complete Fire Insurance

Or How Not To Tun e for
Maximum Smoke

J emes Lee W6VAT
Box 45621
Los Angeles 45. C elifcrnle

I F you ever reversed the polarity of your
power su pply when hooking it to your latest

vacuum t ube creation, most likely noth ing
hap pened, in more ways than one ! Oh, you
may h ave "popped" a n electrolytic 01' tvvo, but
vacuum tubes arc notoriously lou sy conductors
when t heir pla t e and screen voltage polarities
are reversed.

Not so transistors. If you catch it in time,
no harm may be done, if not-well, back to the
loca l rad io store for more transistors. Once
'V6VAT mistook an NPN transistor for a
P NP (j ust a nother way polarity can be re
ver sed ) in an rf amplifier. It worked beauti
fully just long enough f or the tank circuit to
be t uned to resonance. Suddenly, a s the nice
sine wave slowly faded f rom the scope screen,
the light dawned-but too late.

So, what can be done about it'! Take advan
tage of the very thing th a t the vacuum tube
h as in its favor-high conduction in one direc
tion, a nd n on e (01' very little) in the oth er .
This assures GO/NO GO performance with
no destructive results, only don't u se vacuum
t ubes. Use a semi-cond uct or diode of the
proper current r a t ing fo r the job. One sim ple
method is show n in F ig. 1.

" A" is t he po sitive terminal of the tt-ansis-

",.
+

"," c,:
+ TRANSISTOR --DE VICE-

" 6 "

F IG I

tor device a nd "E" the n eg a t ive. Hooking t he
cathode (or -l-) terminal of diode "D" to "A"
will allow the current from battery " V" t o
flow n or mall y as t hough " D" were a short
ci rcuit. A good diode will have less than a
one volt forward drop at currents of sever a l
mils or more. If " V" is reversed, " D" will
sever ely limit t he flow of current, t h us pro
tecting the t ransi stor device. \Vhat about the
r ever se voltage across " D"? Fir st , t he t r an 
sis t or device has some resist a nce wh ich with
" D", f orms a voltage di vider so that the volt
age a cross "D" is lowed. Second, most tran
sistor devices run on voltages (both plus and
minus) of le ss than 100 volts total. T hus, a ny
diode with a maximum reverse voltage r a t ing
of 100 volts 01' so, should work well. A lways

CUTS WIRING COSTS!

MODEL 24

$8.50
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

RATED
15 AMPERES .

130 VO LTS .

70

Heavy d u ty fea tures insure tong.lite and comp lete • Panel Mounted Fuse • Mounllng Ears
utility for u se o n equipme nt o r in shop o r plant ! . On-Oll Swilcb • Silver Gray Seam less

SEND FOR LITERATURE • Pilot Light HammerloneCase
QUOTATION FOR SPECIAL UNITS ON REQUEST 'fUf.f • Tough ll.L. Cordset • " U" Ground

~ . • Molded Plug

WA8ERELEeTRON re S, INC. ~~'M.:~ . ~o~p:g:~~;ed • ::~;~~:C;~:e
Hancock & Somerset St s. Philo . 3 3, Po. .fO" \~ Mode114CB (Cilcuil Bruhr Type) $10.50
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A New Di:mension
in Am.ateur Radio

The Hammarlund HQ-IIOA looks like the IIO-but basic design

changes create the subtle difference between excellent and exquisite!
A joyful performer as the HQ-IIO, the new HQ-IIOA reaches

new heights of operating pleasure by including such extras as:

Still only

$249 00

" Personal
Touch "
Electronic
Keyer-HK·l B

Twice the value-half the cost. The ali-transi stor
ized HK-1 8 is comparable feature-for-feature with
keyers costing twice as mu ch. Adjustable "personal
Touch" ratio for dots/dashes. Sui table for auto
matic. semi-autcma tic (bug)or straight keyoperation.

only S39.95
(less battery,

• Signif icantly tighter mechanica l and electrical
stability

• Accessory socket for pre-ampor converterapplication
• Expanded dial -with 144·148 Me calibrations for

use with 2 meter converters
• Separate 6 meter coax input for rapid shi ft from

VHFto IFoperation
This 12 tube, dual-conversion superheterodyne
receiver covers all amateur bands, from 160 to
6 meters-with optimum recept ion of CW and
SSB signa ls through a separate li nea r detector.
You have to t ry t his receiver to see ju st how
good it really is - but if you can't- send for
the new, in formative brochure on the HQ·1l0A
- or pick one up at your local Hammarlund
distributor.

24 hou r crock t imer $10 optional
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"ON I

I L AMP
NEUTRALI I

POLARIZED I I

"'"' L _ _ _ _ _ .J
GROUNDED TO

-: FRAME
EXTERNAL. GROI.ND

The circuit shown here gives a POSITIVE
indication of proper grounding, as well a s cor
rect polarization of the power plug. A neon
lamp, mounted on the front panel, is connected
between the frame of the apparatus and the
HIGH side of the incoming line. The neon lamp
will glow ONLY if t he power plug is properly
polarized and the chassis is connected to an
exter na l g round . . . . 'V2WY:M

... W6VAT

L --<> I TO aUT
OR OTHERL c , """"

SvPPI. 't

T1I.AI'lSISTQft
DEVICE

"' ,

ELACK CCllDR COOEO LEAD

This could
save your life

In the interest of sa fet y, it is wise to ground
the frame or chassis of every piece of equip
ment in the shack. This precaution could pre
vent fatal shock, should the frame of the equip
ment become "live" through contact with the
"hot" side of the power line.

Once connected properly to the transistor de
vice it does not matter how the battery is
hooked to terminals 1 and 2. If 1 is positive,
conduction is by way of diodes D], D2since Ds,
D, will be back biased. If 2 is positive, then
D3' D~ conduct. By color coding the leads, the
job of connecting t hen: is easier. Of. course,
you can still make a mistake, but devices can
be made only "idiot resistant," not "idiot
proof." Current considerations of the diodes
and the circuits are the main things. For low
voltage, lower power circuits, four 1N34's
should be fine. Voltages up to 100 V and cur
r ents up to 300 rna could use four 1N91
germanium rectifiers in this circuit.

Cathodes are eit her marked with a band or
the symbols " CATH" or " rl-". Remember, the
arrow head points in the direction of POSI
TIVE current flow, and a s such, toward the
POSIT IVE terminal of any device. The cath
ode of a ny rectifier is the terminal from which
POSITIVE voltage is obtained. Either circuit
in Fig. 1 and 2 will help keep your shack and
workbench smoke free.

RED COl..OA COOED LEAD

- 3 volumes give
complete conversion
data, including instructions,
photos and diagrams

CONVERT SURPLUS
RADIO GEAR INTO

USEFUL EQUIPMENT

IFire from pag e 701

remember to hook the diode to the circuit
not the battery. If the anode of "D" is hooked
to t he battery first a nd then the combination
to t he circuit, no protection is available, s ince
the diode will always be forward biased. If you
hook the diode up to the circuit wrong to
begin with, you will have to make another
mistake to ca use trouble. That mistake is re
versing t he battery voltage. Generally, people
don't make two consecut ive mistakes-c-one is
usually enough.

If you don't want to worry about whether
the battery is hookel up properly or not, build
up the circuit shown in Fig. 2 and keep it
around. The circuit is simply a bridge circuit.

·O,d" lrgm Jour fu orile electronic PltlS distributor.

1/ he cannot supply, sen d 1.1.$ h is name and you,
remittance, and we will supply: foreign, add 10%.

SURPLUS RADIO CONVERSION MANUALS - 3 Volum.. 
$3.00 •••
Con lain dala wh ich has become sta nda rd for the most com.
monly avai lab le surplus ite ms. Each conversion shown yields
a practica l piece of equipment . . . proved by tes tin g.
VOLUME 1 - ARC·5; BC ·22!. 224, 312. 342 . 348 . 412,
453/455. 457 /459 . 624 /625 , 645. 696, 946B, 1068A/
1161A; PE·I 03A; SCR ·211 , 268/271 , 274N , 522, 542, TBY;
Electronic Surplus Index; Cross Index of A/N V.T. and ce rn 
mercial Tubes .
VOLUME II - AIC; AM ·26 ; APS·1 3; ARB (Schematic only);
ARC ·5; ART·13; ATC; AVT ·1l2A; BC·191 , 357. 375 , 454 ·455.
457/459 , 946B, 1206: GO ·9; lM ; R·26 ·27 /ARC ·5; R·28 /
ARC·5; SCR·274N; TA·12B/12C; TBW; T·23/AR C-5; Selenium
Rectif ier Power Units ; Simp lified Coil·Winding Dala; Surplus
Beam Rotating Mechan isms .
VOL UME 111 - APN ·I ; ARC ·5; ART·ll; BC ·191 . 312. 342.
348, 375 , 442 , 453 , 455 , 456 to 459, 603 , 624 , 696 , 1066,
125 3; CBY·52000 series; COl ·43065; CRC·7; OM ·340 ; OY·8
or DY·2A/ARR·2; FT·24IA; lM ; MBF; MD ·7 /ARC·5; RM ·52.
53: R·9 /APN ·4 ; R·28/ARC ·5; RT·19/ARC·4 ; RT-159; SCR·
274N series; SCR ·508 , 522, 528, 538 ; T·15 to T·23/ARC ·5;
URC·4; WE ·701 ·A . Schematics only: APA ·I0; AP1·2; APT·5;
ARR·2; ASB·5; BC-659, 1335A; CPR ·46ACJ .
THE SURPLUS HANDBOOK (Rece ivers and Tra nsce ivers)
VOLUME I - Schemat ic Diagrams I nd luge photographs
only - APN ·l ; APS·1 3; ARB; ARC·4 ; ARC·5 (l. F.) : ARC·5
(V. H.F.); ARN ·5; ARR ·2 ; ASB·7; BC ·222, 312, 314, 342 ,
344, 348, 603 , 61 1, 624, 652 , 654. 659 . 669, 683 , 728,
745 . 764, 779 . 794 , 923, 1000, 1004, 1066 , 1206 , 1306 ,
1335; BC·AR·231; CRC·7; OAK ·3: GF-ll; Ma rk II; MN ·26 ;
RAK ·5 ; RAl·5 ; RAX·l ; SCR·522; Super Pro; TBY; TCS;
Resistor and Capacitor Color Codes; Cross Index of A/N V.T.
a nd Commercial Tubes .
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Side Lines

Radio Bookshop
45 -CURTA COMPUTER. The world 's 'mollest computer. Send
fo r detai led informotion. Ma kes the s lide rule look s ick.
Like a Mon roe compute r e nly hand slze , $125.00
46-CURTA COMPUTER #2 fi gure s to 15 d igits.

Slight ly la rger tho n # 1 .. . . . . . . . . . . . . .. . • . . . . $165.00
9O-TElEPRINTERS, MODel 31A-This midget, prin ter, com
plete wi th cese, meo sures only II " x 16" x 12" and is
light enough to throw in the car for portable use . Complet.
with keyboard, ready to operate. 5100.00

. . . . - .

Slop Walch
We hove tested just about eyery
br and of wotch in the world and
ho ve found this to be one of th e
best a ll-around b uys evcneble. We
import th is watch di rectl y from the
fa ctory in Ge rmany . Crow n . to rts a nd
stops wotch . Side button zeroes hand s
while wotch i••ta pped . Amazing ac
curacy. Diol reads bolh seconds and
hundredths of 0 minute. Small dial
reods 10 30 minute•.
56 / 105 Stopwatch _. $24.50

. . . . . . . . . . . . . . . . . . . . . .Address

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

Order Form

Name . . . . . . . . . . . . . .. Call .. . ..

63 64 65 66 67 68 55 (;94 79 8 16
18 21 22 26 27 S7A 58 74 731 734 735
45 46 90 Reder-Teeter
Wrist Alarm #302 Stop Watcn#56/105

C ircle the book numbers you wish to order.
Pleese include cesh. check, money order • . .
or somethi ng we cen deposit in the benk.

Radar!

Wrisl Alarm

RADIO BOOKSHOP
1379 Easl 151h Street, Brooklyn 30. N. Y.

(N.Y.C. add 3"1. lax)

Bradford Electron ics
makes a little godget
that is designed t o
detect police rod ar
unit.. Though we
hayen't tested it, we
understond tha t this
i. the ma.t se nsi tive
yet made. Just by oc
cident this unit tune s
two UH F crnoteur
bonds ond we highly
recommend il for this
purpose. 12 Y. Sell.
fo r $44.95.
Rodar-Tecta r (Specia l)

$28.95

Ever miss a . ked ? An appoint
ment? Thi s Time x wris t eter ....
w a tch goes off like a ratt le 
sna ke . You' ll love it. Comp lete
w ith expansion plastic w ashable
bond. Mode l 302 ......•.. $19.50

than•
IShamshackYour no better

your reference lib rary (th ings are in
bad shape, eh7). so get cracking at this
list of recommended books. If you st ill
have some money left over then look
back over the last ad or two in past is
sues of 73.

We surveyed a number of lop elect ronics schools and
have it on good authori ty that the se ore the best up
to-dote books on

TRANSISTOItS :
63-G.E. TRANSISTOR MANUAL 6th EDITION . ••• $1.00
64-INTRO. TO THEORY & PRACTICE OF TRANSI5TORS-

by Tillma n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •$8. 00
6S-TRANSISTOR CIRCUIT ANALYSIS-Joyce & Clork

$10.75
66-DESIGN MANUAL FOR TRANSISTOR CIRCUIT$-

Ca rro ll $9.50
67-TRANSISTOR CIRCUIT & DESIGN-Fifchen $13.00
68-HANDBOOK OF TRANSISTOR CIRCUIT DESIGN-

Pullen . . . . . . . . . . . . . . . . . . .• • • • . . . • • . . •. .. ... $13.00
55-TRANSISTOR CIRCUIT HANDBOOK-Garner •.. $4.95
G94-TRANSISTORS- Te 't'm, Bui ld Test Eqpt.•.••.. $1.95
79-TRAN515TOR PROJECTS - Skip Theory, , tort haying

fun • • • •• •• •••••••• • • • •• • •. ••.•... ... . • • • • •• •$2.90

8-RADI0 - TElEVISION & BASIC ElECTRONICS - Oldfield
Log ical p resenta t ion a nd de scripti ve illu stration make thi s
on idea l book for th e begi nner. 342 pages. $4.95
a-HAM REGISTER-Lewis (W3VKD) . Thumbnail ske tches of
10,000 of th e ectlve a nd well know n ho m, on the air
today. This is the Who's Who of hom radio. fa scinoting
reading. Now only $2.50
18-50 YOU WANT TO BE A HAM-Hert zberg (W1 DJJ l
Second edition. Good introduction to the hobby. Ha s photos
ond brief descript ions of olmost eyery commercially avai l
able tra nsmitter and re eelver, plus a ccessorie s. Layishl y
illustrated and re a da ble . $2.95
57A-HOW TO OBTAIN YOUR CITIZEN'S RADIO L1CENSE-

Orr ....•. .. .•••• • . • . . . . . . ... . •. • ••• . • . . . •• • . .. . $1 .00
21-VHF HANDBOOK-Johnson (W6Q KI). Types of VHF prop
agation, VHF circuit ry, component limitations, antenna de 
sign and construction, le sl equipment. Very thorough book
and one Ihal should be in every VH F sha ck. $2.95
22-BEAM ANTENNA HANDBOOK- Orr (W6S AI). Ba sics,
Iheory and construction of beams, t ra nsmiss ion lines, match 
ing dev ices, and test equipment. Almost a ll hom stations
need a beam of some sort • • • here is the on ly source
of basic info to help you decide what beam to build
or buy , to ins tall it, how to tune it. $2.70
26-5-9 SIGNALS-Orr (W6SAI). A manuo l of pra ct ical de
tailed data covering de sig n and const ruct ion of highl y ef
ficien t, inexpensive a ntennas for the amateur b ands that
you ca n build yourself. $1.00
27-QUAD ANTENNAS- Orr (W6SAI). Theory, design, con
st ruct ion, and operation of cubical quods. Bui ld-it your
se lf info. Feed syslems, tuning. $2.85
58-ANTENNAS FOR CITIZENS RADIO-Orr (W6S A1). General
coye roge. mobile a nd directionol eetennes for 27 mc. band.
Buil d and tune 'em. $1.00
74-HANDBOOK OF ELECTRONIC TABLES & FORMULAS
Formulos & lo ws, constonts, standords, symbols ond codes.
Moth ta bles, misc. data . $2.95
731 -HAM TV.W'l>KYQ. This is the only book ovo iloble on
Ihis fo scinot ing b ra nch of hom ra d io. De scribe s complete
hom TV stalion th at costs un der $50. Very s imple. $3.00
734-INDEX TO SURPLUS-Bibl iogra phy of 011 surplus articles
printed in 011 ra d io magazines to date . Brief description, e te.

$1.50
735-BOUND VOLUME- October 1960 through December 1961,
15 issues (Vol. I ). $15.00
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Knight RF Z- Bridge
Larry Levy WA21NM

chart with the bridge it is possible to measure
S WR accurately. There is a plastic chart in
cluded with the kit that can be used for a
long time before it fall s apart.

The kit can be put together in about a half
hou r , as there are no cr it ica l steps or extensive
mountings . Included with t he k it is wire,
solder , hardware , a 72 ohm precision resi st or
(for calibration) a nd, of course, t he parts. The
instruction book is well written and the manual
contains step by st ep instructions for wiring
each part. There are a few large, easy to see,
pictorials to help the inexperienced builder,
and even t he experienced constructor can use
t hem to save t ime and make a neater j ob. The
la st half of t he manua l contain s detailed in
st r uct ions on how to use the bridge f or im
peda nce meas urements, S \VR, t un ing t he a n
ten na to resonance, obtaining the best m atch,
measuring the st anding wave ratio on parallel
lines, measuring impedance on parallel lines,
and other uses. There is, at no extra cost,
a section on how to solder . ',l' his is definitely
an instrument that can be used bJT a ny ham
for many th ings and, at the low price of
$5.85 , an instrument that you su rely ca nnot
affor d to be without.

. .. W A2I NMT he Knight "Z" bridge is a very usef ul a nd
inexpensive piece of test equipment. This is a
necessity to anyone who wants to tune hi s
antenna. The "Z" bridge ca n be used to mea
su re antenna impedance, adjust antenna
couplers, matching networks, and tune an
tennas to resonance. It can be used from 100
kc to 144 me, t herefore covering the 160, 80,
75, 40, 20, 15, 10, 6, a nd 2 meter amateur
bands. It requi res t he use of a VOl\'1 or VTVI\1
measuring 0-2 ¥.! or 0-5 vdc. If a VOl\1 is used
it should have a sensit ivity of at least 5000
ohms/volt. It is also necessary to have a
sou rce of rf at the frequ ency that the antenna
will be operating on. This should be about 1
watt in order to prevent damage to the bridge,
which is not an instrument that can be used
with any power. Just loosely coupled to the
xmtr should suffice.

One of t he most useful , and probably the
most pop ula r , uses of the bridge is to measure
S W R. Most hams would like to have an S\VR
bridge, but usually don't buy them because of
the cost. If that is your trouble, the "Z"
bridge is the ideal answer, a s it only costs
$5.85 for the complete do-it-yourself-antenna
tuning, matching, and S WR measuring kit.
F ig ure 1 shows t he relation between forward
and reflected power to S \VR. By usi ng this

74
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73 Also Tests The
• -. • r

G°4l.°M° _ e HIGH GAIN ANTENNAS
CONTROLLED RADIATION

Knight

Pocket YOM
Lar ry levy WA21NM

Poltern is beamed toward the horizon
for optimum r_sponse.

Mounting Structu re Does Not Affect
Ra d iati on Pa ttern

"TEAM-MATES"
TG-5-S (144- 170 m,) TG-2-R. ,

$74.25 Net $18.00 Net
3 EL EMEN TS Half Wove
Fixed Station Eleme nt
3X Powe r of Maximum

TG· 2-R Poss ib le Gain

Although independent use of th e
TG-5-S a nd TG-2-R g ive omO:l; '
ing performa nce, the ir com b ined
use a s "Teem- Ma les" produce
the ul t imate in gain and effi
ciency . The engi ne e red ecmc ct
ible chara cterist ics of pu re
ve rt ical po lorizcfion and
motched fe ed points, wi th
the el imi nati on of ho rhon
tal polori zat ion, mo ke the
" Tea m-Mates" lea ders in
the f ield of commu nica tion

Goin Fi gures, Radiation Pat
terns a nd Cotalogs listin9

All Mod els ar~ Avai lable

AUTRONIC

$189.00 Rock Mounted- $14.50 for Cobine .

TELEWRITER FREQUENCY
SHIFT CONVERTER

Reyco Multiband Antenna Coils
Traps for dipoles ••• hi!;;Ih strength .. moisture
p roof guaranteed to hand le a fu ll KW.
Mode l KW-40 coils w ill , wi th a 108 foot a ntenna,
provide operation on 10-15-20-40-80. $12.50 ,et.

For informution on other model s w ri te;
FRED L. REYNO LDS W2VS , 492 Ravenswood Ave.,

Rocheste, 19, New York

10-day money back guar
antee, Budget payments

$69.50

KEYER is fully
t ransistor ized, automatically elim inates errat ic sending. Buil t
in spea ker for pract ice or monitorin g. Separate weight , speed
cont rols. Phone jack. Any posit ion, fixed or mobi le. 7x 5x2".
Finest buy for reuactnty, performance. AUTRONIC KEY will
not walk. Full y adju stable. No contact bounce, Usable
with any keyer. Send

card
Or QSt

(or info

The Knig ht pocket VOIH is a 1000 oh m
per volt YOM t hat is bot h inexpensive a nd
compact. The dimen sions are about 2 % x 3
% x 1% inches, small enough to actually fi t
in your pocket . E ven though it is small , i t is
a high quality inst r ument. T he ranges a re:
de volts 0-5, 15, 150, and 500 ; ac volts 0-5,
15, 50, 150, and 500. de rna. 0 -1, 10, a nd 100.
Ohms, 0-3Dk. T her e is no crowding of parts
because of t he novel arrangement of range
switching. Inst ea d of a switch, t here is a jack
fo r each range. This not only s implifies con
st r uction, but also accounts for its sma ll size
and low cost . T he YOM costs $9.95 complete
with probes and batter y. It f ea tur es a large ,
easy to r ead 2 % inch meter . T he construction
t akes about an hour and the result is a handy,
compact, and portable ins trument. This is just
the th ing to have if you have to climb a tower
to check for a break in t he coax (you can
also qualify for a life subscription at the same
ti me if you do it habi t ually) .

The N_ Model " K" Tel ewr it lll' converter (d tl$lloed by M. J . " Don" WlllIins W4EHU ) Inclu des : I. Li near audio discrimina tor
. ith high Q toruids for maxim um intet f ll'rence t ej et tl on. 2. Advan ced keyin, tub e circ uit to compensa te 10f' d ist orti on wit h fr ont pan &!
control. 3. Sepa rata mal net clll"rent supp ly with milliammet er. 4. Dual eye indicator. 5. Chassis termina ls for polar re lay billS, g.R
relay, and loop. 6. Front PIInel jatks fOl" keyboanl and printer. 7 . Send -Ree. aad Polar ity Revel"i lnll swHche.. For further Inform, tI "
and recondltlon&cl te letype li st . write: Alltrnnics Howard Coa.. Box 19. Boston I. Mas s. ( Richmond 2·0043. _

. . . W A2INM
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Hallic ro fters HT-40K
Donald Smith W 3UZN
Associate Ed itor

THE Half icraf'ters company has added to its
line t wo kits, t he HT-40K and a receiver, the

SX-140K. The transmitter is housed in a typi
ca l Hallicrafter two-tone g ra y cabinet, runs
75 watts input on CW and controlled carrier
Al\l phone oper a t ion . It cove rs the 80 through
G meter bands.

Specifications of the rig:

Oscillator Crystal cont rol or external
VFO

Power input 75 watts C\V
75 watts controlled carrier
A:\l phone

Frequency cover age 80, 40, 20, 15, 10 and 6 me
t er Amateur bands

Audio input .00,1 volts minimum from
microphone - Crystal, Ce
ramic or Dynamic type

Output 50-75 ohms unbalanced co
ax, Pi-coupled

Power requirements 105-125 'lac, 60 cy, 175
watt power consumption

Dimensions 7-3 /16" high, 13 %" wide,
S1,4 " deep

Net Weight 17 pou nds

Price ( Kit ) 79.95

Const r uc t ion time Approximately 8-9 hours

Hallicrafters has put a lot of thought and
engineering into their new kits. The manual
is very comprehensive, with many illustrations
and even complete information on how to solder
for the newcomer. Each part is in a separ a te ,
transparent bag, with the part and diagram
number on it.

Circuit Description

A 6CXS (triode sect ion) is used a s the crys
tal oscillator in a modified Pierce cir cuit , re
ceiving f eed-back from the plate of the oscil
lator through a 4700 mmfd capacitor (CI). The
output of the oscillator is developed across an
RFC and coupled to the buffer-multiplier
through a 1000 mmfd capacitor. If VFO opera
tion is used, feedback from the oscillator plate
is r emoved by the xtal-VFO swit ch. It is not

7b

even necessary to remove the crystal.
The buffer is the pentode half of the sa me

GCX8 used for the oscill a to r and operates
st r -a ig ht through on SO meters and doubles or
triples on other bands. The out put of the buf
fer-multiplier is not tuned, but has the output
developed across a 1 mh RFC. This output is
connected to t he band switch , to be coupled to
t he final amplifier .

T he final amplifier is a rugged 6DQ5 tube.
with t he grid circuit t u ned t o the opera t ing
frequency and operates straight t hrough, w ith
the exception of G meters. On G meters, t he
frequency is doubled in the final. The final plate
operates into a pi-coupled circuit on all bands .
A diode is connect ed to the out put of the
coupler to rectify a sma ll part of the output
sig nal. This r ectified sig na l is connected to the
front panel meter, g iving an indication of the
output. Note that the final is not "dipped," but
rather peaked for maximum indica t ion on the
meter . A switch is p rovided to read t his output
signal or to read grid current of t he final. In
t he g-rid current position, t he meter which is
divided into 5 divisions, will read to 5 m ils , one
mil per division. In the output position, each
division indicated on the meter is approxi
mately 10 watts of rf output power. Thus the
output power of the rig delivered to the an
tenna can be closely estimated.

The s peech amplifier consists of a 12AX7
tube, one triode being used as a mike preampli
fier. rc coupled to the second triode section of
the tube, which is the first audio ampli fier. The
gain control is placed in t his sta ge. A second
a udio amplifier is used , which is one triode of a
GDE7 tube, the second triode being t he mod u
lator. The second audio amplifier is direct
coupled to the modulator .

13 MAGAZINE



15-60

$36.99

GRID DIP METER
W IRED _ READY TO USE

CampI.,. " cCllib rClI .d

".q. CCI ... ' Cl9·
' .5 ICI 300 MC in 6 ,an9e1

Ra ng e$ ccler-ce de d to ma! c h coi l$. un da mped 1
MA me te r. Va riab le se nsiti vily contro l fo r op .
. imu m Grid curre nt a d just me n t. Cal ib ra!ed d ial .
adjus lable lIa irl ine , a l lows p re cise a ccuracy.
Pllone iac k per mits use a s modulat ion mon it o r.
Oscilla tor l ube is o AF" . 6 J/, • 3 V• • 1VI". 6
coi l. 1ualll ied . 117 V• .50·60 cp•. 2 lb•. Imlla rle d .

• High 1e ns i t iv ity _ 20 .000Q/V
• New de. ign; w ide scc te e re
• Comparel wilh .. I/J " mele rs
• Mea sures 3'1. "W • "1/, "
• Compact block bakel ite case

DC V. ran ges, 5-25 ·250-.500· 2.500
@ 20,0001: per II.
AC V. range . , 10-50 · 100-.500·
1000 @ 10. COOn per V_
DC current, 50 Jj.a, 2.5 ,"0.

WITH FR EE LEATHER CASE

20,000
ohms per volt
MULTITESTER

ALtc

$6.9S

Singl. Bond J 1o 250 Me.

R.F. FIELD
STRENGTH METER

MC>d.1 SA· lOW

$23.95 2-"mit , .,

TRANSISTORIZED

TELEPHONE
INTERCOM SYSTEM

•

SfNO l OR l lEE CArALOG

Aycllable d irect or throu9h

your locol distributor

-- -

FUll-SIZE PHONES w / SPIRAL CORDSI
Ideal for few feet or up 10 9 miles , Each ph one
hal sepcrc te red button, which when de pressed
sends ple asing I;gno! tone; b lack bull on fo r
tork ing. Re ce iver il trons istorind cry slo t un it ;
'ronsm ilte, is co rbon unit . Ea ch un it ha s sp iral
p hone c:o .d . Operat ion requ i re s n o swi tc hing_
Use severo l un itt logether, Imporled .

"-----

Moder P51 .1 21i, I( 31i. J: l )i. '
Co mpocl! Sensit ive ! Chech an te nna e ffi ciency,
load ma tchi ng, e tc , ReQu iros no borte ry or o ther
power seu tce , Rf meo sured On e eev re te meIer .
Te loscoping ontenna 10 l OJ/4 "' . Earphone ;a ck
provid ed lo r monitor ing ; cose hen powe rful mOll 
net to g rip fender, etc. Imported.

~~~.....-

C'V operation is accomplished by keying the
cathode circuits of all stages in the transmitter
section of t he rig. A jack is provided for this
purpose on the front panel, a s if to encourage
CW operation.

The design of the modulator is such that the
modulator has low plate resistance and acts as
a high level cathode follower. The scr een of the
final has considerably higher impedance and
thus becomes a consider able portion of the
cathode follower impedance. The audio from
the cathode follower ( modula to r) , is applied
to the screen of the final through a .47 mfd
capacitor and of course modulates the screen of
the final in normal, controlled carrier fashion.

The power supply is transformer operated
and uses a volt age doubler circuit (full-wave).
to develop t he high B + voltage. Diodes are
used for rectificat ion, cutting conside rably the
heat which is characteristic of tube type rec
tifiers. Filtering is accompl ish ed b)' a pi -type
filter circuit, with a filter choke being used in
t he pi, for better fil tering. RFC chokes and
ca paci tor s a re used in the line to minim ize
TV!.

The kit was ea sy to build and went toge the r
smoothly. A cabled harness is furni shed for
the long runs of wire, s implif y ing and making
a neater job of the wiring. In t he final a ssem
bly you beg in to see just how attractive the
rig looks. T he final tuning and loa d ing knobs
are larg-e, helping to make tuning- easy.

Tune up is very easy ; only the drive ca paci-

tor and final tune and loading need be adj usted.
It is impossible to tune the drive control (a
capacitor in the final g r id circuit) to a har
monic of the operating f requency, due t o the
select ion of coils used in the grid circuit. Out
put into a dummy load was 43 watts on C' V
and 39 watts on AM phone peaks. On 6 meters
t h is output was somewha t less, no doubt due
to doubling in t he final.

I think that Hallicrafter with their entry
into the kit field has put out a rig which will
be of interest t o many amateurs , par ticularly
the newcome r. It has rea sonable power output,
s implicit y of const r uct ion and good design
coupled w ith looks and a well known manu
facturer. . . . W3UZN
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Propagation Cha rts

David A. Brown K2tGY
30 lambert Avenu e
Farmingdale, N. Y.

For the DX propagation chart, I have listed
the HB F which is the best H am Band F r e
quency to be used for the t ime periods given.
A higher RB F will not work a nd a lower HB F
sometimes will work, but not nearly as well.
T he t ime is in GMT, not loca l time.

T he Short P at h propagation chart has been
set up to show what RBF to use for coverage

Advance Forecast: May 1962

G ood: 1.2,5-6,9- 17, 23-30

Fair: 3-4,7-B, 1B, 22, 31

Bad: 19-21

between the 48 st at es. Alaska a nd Hawaii a re
covered in the DX cha r t . The use of t h is chart
is somewhat differen t tha n the DX chart .
F irst , t he time is t he local time eentered on
t he mid-point of the path. Second, t he distance
given in miles is the Gr eat Circle path dista nce
because of t he Earth 's curvature. Here are a
couple of examples of how to use the chart ,
A .) To work t he pat h Easton to Mia mi (1250
miles ), the local time centered on t he mid
poin t of t he pa th is the sa me in Easton 11 :

in Miami. Looking up the RBF 's next to t he
1250 mile listings will g ive the HEF to use
and t he time periods g iven will be t he sam",
a t each end of the cir cu it . B.) To wor k t he
path New York to Sa n Francisco (2,600
miles ), t he local time centered on the mid-pain ~

of t he path will be 1% hours later t ha n at
San Fra ncisco a nd 1 % hour s earlier than ill
New York (the t ime difference bet ween New
York and San F r a ncisco is 3 hours ). Looki ng
up t he HEF's nex t to t he 2,500 mile list ings
will give t he HEF to usc. In San F r ancisco
subt r act 1 % hours from t he t ime periods listed
for loca l t ime and in New York add I lh hOUI'S
to the time periods listed for loca l time.

I.OCAL TIME 00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 23

Net

Tucson. Arizona

$275

ELLIOTT ELECTRONICS, INC.

• ••
I ~ " •
~ . . .•
One band ISO-watt transceiver

Ask abou t th e new 12-volt DC Power Sup ply.
Most models a vailab le for imme d iate shipme nt
SVV-1 75-140-1 20.

418 N. 4th Ave.,
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--Swan SSB Transceiver--.

250 MILES
500 MILES

1750 MILES

1250 MILES
1500 MILES

1000 MILES
750 MILES

2000 MILES

2500 MILES
2250 MILES

(lij )}--/ /- //-C~J';.i ~.~jIj~}-
Reduces Interferenu and For A LL Amateur Trana·
Nolu on All Make. Short mitter.. Guaranteed 101
Wave Recei ver •. Mak.. World 500 Wath Power for PI _
Wide Reu ptlon S tronaer . Net or Link Dlnet FUd.
Clearer on All Bands l LiG ht, Neat . Weatherprool

Complete II shown tota l lene lh 10 2 t i : with 87 ft, or n. ohw
bailnced Ieedltne , HI -Impact molded reaooen t trap• . (Wt. 8 01
I " I: 5" IWl' l . You lu st t une to d n lred band for beamllke t.
lul te. E zcellent for ALL world-wide shor t-w ave recehen alh,
amateur tra nsm lUeu . For NOVICE AND ALI~ CL ASS A)l. l
TEL"RSI NO EXTRA TUNERS on GADGETS NEEVt;U
Ellmlnatea 5 lepante antennas with eseeueot perfonn. ". ,
gua ranteed. U. e .. Inverted V for I II ba nd power l a in. r-;u
HAYWlUE HOUSE AP P E ARAN CE r EASY INST AJ.LATIOX '
80 ·to-20-15- I O meter band•. Complete . • • .• •• . . .• •• •• . •$1.. ,9 5
40-20 · lli·l 0 me t. r banda. M -rt. an t. (!Jelt for w-w awl 'a ) 13.95
20- 15- 10 mete r banda, Dual Trap. 24· ft. an tenna . . . , . • .. l !lllt
SEND ONLY $3.00 (cub, c:II:. , mol and par pollman bai l or ..
COD pillS posh,e on arrhal or nnd full price for Pot tPlll..
denvers. jeree l.nrormatlon.

A Wlllabl~ "nil' fro m :
W F!H ERN RAD I O De..! ~ 7-5 • Kear ney. Nebra aka
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RF Q Multiplier
Gu s Gerde K6 BlJ

plier" would be at the rf Section-where it
will reject the image and improve or eliminate
crossmodulation. Why then is it used in the
if Section only? Her e are the reasons:

1. rf "Q Multiplier" has to be tunable and
(at maximum select ivit y) will not track
a s a normally broad rf Amplifier does.
T his means additional cont rols .

2. An attempt to use one was made in
"Regenerative P re-selector "- it failed be
cause it had mostly gain and not selectiv 
i ty in its design.

3. Nobody tried .
T he following gadget was built mostly to

prove that it can be done. In order not to dig
into t he receiver- it was designed as a sepa
rate unit, and connect s between the antenna
and the receiver. It is self powered (drain-50
microamps) . With transistor a nd constants
shown it covers both 80 and 40 meter bands.

The t heory behind it, though not quite
clearly understood, is someth ing like this:

T here is practically no coupling between L2
and L 3 until L l is at resonance. Since Ll is
a part of a circuit that can be brought close

.22"1
1/ 2W

UNIT MUST
BE SHI ELDEO

2 N169A

'"(2 N2 4 7 FOfl

se r-w..-- I--I HIGHER FREOI
, • eM,

trlml -

100mmi

u

TICKLER L 4

'" '----4-+--~-I·
=::] L2 Ilf2.

Q Multip lier at the if input is a familiar
gadget. What it does (and that is-nar

r owing your if passband) is accomplished by
introducing some regeneration at the if input
making it high "Q".

It does nothing to impr ove Ima ge Rejection,
or to lessen the effect s of Crossmodulation
(overloading the mixer by a st rong near by
sign a l ) .

Much more logical place f or a "Q Mult i-

EBIRCSBUS

You've heard of a Streetcar named Desire, but have you heard of a bus
called Ebircs7 Of course not. However. now is your chance to change
all that. Fare on the Ebircsbus is only 05.3$ for one whole raeyl Isn't t hat
taerg?

------------------------------------------------------------------
. . . . . . . . . .
ca ll

D $40 LIFE

o Renewa l

o New subscription

'Zone date
. . . . . . . . . .. . . .. .... .

add ress (OTH )

na me

c.ity

o $3.50 one year

o $b.50 two years

o $9.00 three yean

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

call

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

date

D $40 LIFE
o Renewal

o New subscri ption

'Zone
. .. . . . .. .. . .

name

address (OTH)

city

$3.50 one year

o $b.50 two years

o $9.00 three years

,
I

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I
I
I
t
I
I
I
I
I
I
t

Start with: current issue 0 next issue 0 Sta rt with: current issue 0 next issue 0

1379 EAST ISth STREET.
BROOKLYN 30, N. Y.

1379 EAST 15th STREET,
BROOKLYN 30. N. Y.
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Send for NEW
FREE CATALOG # 961

with oscillator
circuits ........

Citizen Band Class "D" Crystals
CITIZEN BANO CLASS "0" CRYSTALS

3rd OVE' rtonE' - .005% tolerance - to $2 95
mE'H a ll FCC requirements. Hermetically
seated lfC6/ U holders, ~ :.. p in spaei ng. EACH

.050 pinll . ( Add 15c per cf)'sta t f or .093
pins).

All 22 rnegac yele f req uencies in stock: 26.965, 26.975 , 26.985,
27.005, 27 .015, 27.02 5, 27.035, 27.055, 27.06 5.- 27.075, 27.085,
27.105, 27.115, 27. 125,27.135, 17.155, 27.165, 27 .175, 27.185,
27.205, 27.215, 27.225.
:'ol a tched cf)'lIta1 lets for ALL CI\. units (Speeif)' equipment.
make and model numbers j ~$S.90 per set

CRYSTALS IN HC6/ U HOLOERS

SEALED ..& 86 pin sJ:acing - .050 dia mll!ter - .005%
OVERTONE tole rance

15 to 30 )IC $3.85 ea.
30 to 45 )IC '4.10 ea.
45 to 60 )IC $4 .50 ea.

FUN DA ME NTAL From 1400 KC to 2000 KC
FREQ. SEALED .005% tolerance .__._ '5.00 ea.

F rom 2000 KC to 10,000 KC, an)'
freq uency, .005% tolerance .$3.50 ea.

RADIO Speci fy f requeney..05 pins spaced ¥z- ( Add
CO NT ROL 15c for .093 pins ) . _~ .$2.95 ea.

•even In
addition

. K6B IJ• •

TICKLER 115 TURNS <# 28 OVER
GRout() ENO Of' LI JUMBLE WOUND.

U ONO

ANT COUf>t.J'IIG TO MATCH IMP

COIL DATA
COIL 1$ SURPLUS 522

XTAL OSC COIL
REC[lyEIl COUPLING TO MATCH IMP
LI TO BASE

U eTLAN .. 24 1/2" 10 ," LONG

Including the

Kitchen Sink

•- - - - IRON SLUG

L3

t o regenera tion-its "Q" is high , a nd only 3

shar ply resona nt s ignal will be coupled to L3.
This r esults in a narrower bandpass, by a
factor of about 25-30, compa red to that of an
rf Amplifier, and no doubt ca n be improved
further.

Regeneration is very smooth, and
this crude form it will be a useful
to many receivers and conver ters.

The amateur constructor who hopes to match
commercial equipment appearance must be
on the alert for hardware items a nd construc
t ion techniques to incorporate in his projects.
In this connection, a pleasing treatment of
speaker openings is one problem that often
ar-ises.

There is available in the dime stores a
chrome plated sink st r a iner that will help dress
up your equipment. This perforated metal
disk is shown installed in a previously de
scr lbed ! conversion of the AN/ARC-3 receiver.
The strainer is supplied with a metal reta in ing
clip riveted to t he center of t he disk. Drill t his
rivet out and proceed with the installation.

The st r a iner shown measures 3 %" in di
ameter and is manufactured by Franklin Metal
& Rubber Com pany of Hatboro, Pa. For 19
cents you can ' t go wrong. • .. W4'VKM

l " Anot ber T wo Me te r Conversion ," 'V"VK:M, Dec.,
1961 73 Ma g azine.
Photo Credit : M orga,. S. Gassman_ Jr.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from . Grade " A"
imported quartz- g round and etched to
exact frequen cies. Unconditionally
guaranteed I Supplied in :

FT.243 holden MC.7 holden
Pin spacing ~" P in spacing *"

Pin diameter ,093 Pin diameter .125

CRIA/ AR hold ..n FT·1 71 holden
Pin spacing lh" Pin spaci ng %"

Pin d iameter ,125 Banana pins

MAD E TO ORDER CRYSTALS, • • Specif ,. holder w.nt..d
1001 KC to 1600 KC : ,005% t olerance _._.._ .. ..$4.50 ea.
1601 KC t o 2500 KC : ,005"!.. tolerance __ __~_ '2,75 ea.
2501 KC t o 9000 KC : .005% tolerance __ '2.50 ea.
9001 KC to 11,000 KC: .005 % t olera nce . ~ .. $3 .00 ea.

• •
Amateur, Nov ice, Technician Band Crystals

.01% Tolera nce . , , $1.50 .... - 80 meters (3 701·3749 KC)
40 meters (7152·71 98 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC
FT·2 41 Lat t ice Cf)'lItals in all frequene iea from 370 KC to
540 KC (011 except 455 KC and 50 0 KC) .5Oc II! • •

Pin spacin g lh- P in dia meter ,093
)fa tched pam _ 15 c)'cles $2 .50 per pa ir
200 KC Cr)"lItalll, $2.00 .... : 455 KC Crystals, ' 1.25 u . ; 500 KC
Crystals, '1 .25 ea, : 100 KC Frequency Standard Crystals in
HC6/ U holder-s '4.50 ea.; Socke t for FT-2-13 Crystal I5c ea.;
Dual Socket f or FT·243 Cf)'stals, 15e u .; Sockets for ~IC-7 a nd
FT-I71 Cr)'stals 25c ea.; Ceramic Socke t for HC6/ U Cf)'stals
20e ....
E NGINEERING SA MPLES a nd small quan t it ies f or pratct ypes
now made at either Chicago or Fort )I)-f'n plants with 2 -1 hour
service, IX CHICAGO. PHOXE GLadstone 3·3555. .
IF YOU R PARTS DEA LER DO ESN 'T STOCK Texas Crystals,
oroer direet a nd send Ull his name.

TERMS : All items subject to prior sale and change of price
without notice . All cr )'stal c rdees must be accompa nied b)' cheek,
money order or cash with J:a)'ment in f ull.

1000 Cry.t.1 Dr i...., Fort Myen , Florid.
D ept . 73 .5 P hone WE 6·2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTR,A
COST ATTACH THIS ADVT. TO YOU R O RDE R!
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I
High Power Antenna Switching Unit

Photo C,.'dit: M organ S. Gassma n, Jr.

COl\D 1E RCI AL coaxial relays are thor
oug'hly reliable devices and should give

many years of sa t is factor y service IF' the
loa ted power is nut exceeded, JF they a re op-

Roy E. Pe fenberq W4W KM
316 Stratford Ave nue
F",jrfax, Virginio

crated in lines with low S WR and I F they arc
never required to s witch with appreciable rf
power applied . F a ilu re to observe these pre
cautions will result in the catastrophic demise

XMITlS()-Z3

I
I
I
I
I
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~=, • ~OO' I
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~OO' I
= I,

: t oo J,J,-,
,

= 00' Ja • ~oo'
I R-'
t '0 •

= I-e I
'I:' 00'

I-

'"
T OO' RL · 1

11 7 VAt -:I:' 001 " " + ee -oc
"'. 20m! RELAY

4 00 PI" I!lO WV

-:r:- 0 Ol

Roy PafenLerg W4WKM has accomplished a

major effo r t in th is compi la t ion. It l ists every known
su rplus conversion art icle, giving a capsule rundown

on the convers ion accomplished and the magazine in
which it was pu blished, If you do any surplus con
version work th is hook can save you a lot of lime
hy tell ing you exactly what conversions have already
heen publ ished, 64 pages packed wi th information.

IJri~e ... 51.50

73 lItll911Jine l:i79 East 151h 51., Brooklyn 30, N. Y.
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t City · .Sta te . . . . . • • I
~--------------------~

IARIT lLiCTlONICS CORP.
512 UO.lDW.lY. NlW YOlK 12. N. Y,
WALKER 5.7000 AliA CODEI 212
o Endoeed is mooey order or check . nd my orde!". ("' rieft
FOB. N VC. Shipm..nts over 10 lbe. will boe .hip~j collect for
shippina charaes . L<ess t han 101 M. include sumcrent postaae.
Any o'·..raae will be refu nded.
o Sen :! copy of la test "Green Sh~t" Catalog.
o Send information on : - .
C I nave avai l.ble for trade-In tbe followina .

. BARRy············• •
: ELECTRONICS CORP. :
• •
: MAY SPECIALS! :
• 7.000 ' "CT / l A mf' . Rr l "I(JI~ Tra" lj' lrmt:r (3500-{)- •
: 3500V. @ 1 AIIIIl). Tapp e-d ptimarv: zoa to 140 V. plu:J :
• or mi nu s II v. Unused . 166 Ibs. $65.00 FO B shipping •

poin t c P a ,• •
• GENERAl. ELF.CTR IC FUI.L-WAVE DR I DGE •
• GER MAS IU M Rl:CflFU:R. In : 11 7 V.-\C . O ut : 11 5 •
• VOC (g; 1 0 Am~. 7~" w x .. .. 1..>. w« J}i lb-s. $1" .00. •• •• ELECTR UN IC R EG UL AT ED ~OWER S UP PL Y. •
• In : 115-60 CPS. Out : 150 -300 V UC ~ 100-1 15 M e. •
• Hi gh Voltage intermittent l bOO V . !" · Il" !}.·. Excellent •
• for SS B screen supply &- power SllPP!}.· for a monitoring •
• scope . Remo ved from unused equ ipment. $15.00. •

• •• TRADE· IN SPECIALS : •
• B &- W 5 100· B X mrr. 5195.00. •
• S.lO· R wit h Heat h Q M ultilllier. $49.95. •
• Gl obe Ki ng "OO W att X mtr. $195.00 wit h Globe 755:\ •

VFO• •
• SALE OS RRAND NEW FACTORY WARRAr-.,.Y •
• EQ UIPMENT. Now In s t ock ! •
• (Write for details) •
• !'\C_l ?O. !'\C-3OJ. '1-IQ- I05T R . J ohnson •
• Courie r 500 W "'lt Am j>lifi"r. tcattonat :'\C_400. C D R •
• lI a m.:l.1 Rot ator. J ohnson Ranger Vi king Killowatt •
• a nd Desk , :l.l oslt"y T:\-36" Elem ent Be un and ot he r •
• M oslev Be r ms and Vert iclls. RM EfI')()() Receiver and •
• R~I 1-:690 1 Matching Speaker ( SS RJC \\,/.'\ ~ I) . e e- w •
: Model 050 Match master, 8 &- W Model 85 1 Pi·:\"et :
• work Cond uctor. •
• SYLVANIA MODEL4025"Sco~(Synchro-scope). •
• Brand new. Origina l cartons. $125.00. •• •• T MC VFO Model VOX (2 to M Ma) RACK •
• MOUNTE D . $550.00. •• •• T WO METE R BC·640-B VHF TRANSMITIER . •
• $250.00. ,'r1 .

• CORSELI..DUB II. IER 2 MFD . @'l 6000 VDC CA - •
• PAC ITO RS (in orig. ac rtons). $11.95. •• •• R E DM ON D 160 C .F.M . BLOWER . 115 VAC (Ii. 60 •
• C PS. New. W ith 0 foot cord and "Snapit" switch. •
• $12 .95. •• •• 2 M ET E R TRANSM ITTER. Uses 12AT7 s into 6360 ' .
• fi nal . $12.!'i0 . (requi res s im ple conversion - comes •
• w ith conversion sheets). •

: MO B II.E 10 METER TRANSMlTIER . Uses 5018 :
• oscillator to 30 walt 55 10 final with conversion in- •
• formation. $9 .95. •

• R CA " X1 50A T URES. New jA:"\ stock. $12.50. •• •• RM E CO~fMUNICATION M IKES In stock! 1664 •
• D yn am ic III·Z wit h desk s ta nd. $57.00 . ~9 1 1 Crystal . •
• III.Z. $19.50( 1'715 Ceramic HI · 2 $1 .80 and M odel •
• 715S Ceramic, HI · I with Switch. $9 .00. •

• RCA COMPACT 125 WATT MOD. Xfmr. 3 Ibs. •• • •• "_9~ . •
• 100 V.D.C. /260 Ma. /l1 vDC Input SanQamo •
• Dy n:lmotor. Brand new. 513.95. •
• S.-\.NGA~fO 8,000 ~f(d./55 VDCj15 "DC Surge •
: Capacitors . Brand new . $2.95. :

• •_---------------------1
DEPT. 735 I

I
I
I
I
I
I
I...................................................... I

Name ... .... . .• . . . . .• . . • . • . . . . . . . . . . . . . . ··· ··· · · · Title I
Company ........• .•. .. . ... ...•.... . , . . . . . . . . . . . . . . . . . I
Addr~ .. ... .. . .. . . . . .• .. . . . . . . .. . .. . . . . . ·· ·· · · · · · · · · · I

or de ter ioration of t he relay contacts.
For those who are tired of welded contacts

and the smell of bu rn ing insulation, vacuum
antenna swit ching- rela ys will sta nd almost any
amoun t of abuse without failure . The advan
tage of t hese vacu um switches cannot be ques
tioned. T he writ er ' \'3S once a sked to test, to
dest ruction if possible, a number of J ennings
units . Two of these relays were installed In a
600 ohm, open wire transmission line to swi tch
a 50 KW t ransmi tte r from a rhombic antenna
to du mmy load . .A timer was ar ra nged to
switch t hese relujvs, under load, a t 10 second
intervals. T he test was term inated after 40
minutes because of transmitter trouble. Al
though the transmitter output coupling circuit
had broken down under the high swit ching
trans ien t s, the rela ys suffered absolutely no
damage.

Despite t he obvious advantages of t hese
components , t heir cost prohibits their use in
many ama teu r ins ta llations. T here IS, how
ever, a low cost answer available on the sur
plus market. The AN I ART-13 transmitter uses
a compact vacu um switch in t he keying relay
assembly. Although t he relay is used in the
relat ively low power A N I ART-13, t he swit ch
conta cts ca n hand le a K W with ease. H igh al
titude operation and the unpred ictable char
acteristics of military aircraft antennas re
qui red a n even more generous sa fet y factor
than IS engineered in to most mi litary equip
ment.

Although the actuator mechanism used in
the AN(ART-13 is unsuited to most amateur
applications, t his poses no particular problem
smce a more sa t is fa ctor y device is eas ily fab
ricated f ro m surplus 28 volt de r ela ys. Since
a sim ple power supply IS required for the re
lay magnets, it may al so be used to actuate a
slave rela y and t he a ddi t ional contacts brought
out for utility st a t ion switching use. F igure 1
shows the schema tic di agram of the complete
unit. The vacuum swit ch speci fied I S appar
ently III good supply on t he sur plus market.
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Anyone
for

Ham

TV?

Ham TV is no longer a complicated
or expensive hobby. It is quite simple to
put a signal on the air when you know
what you are doing. This book tells you
how. Used TV receivers are available
very reasonahle these days . .. find out
how to convert these old sets for Ham
TV. This book is light on theory, pre
senting just enough so you'll have a
good idea of what you are doing.

Here are some of the contents of this
book : Introduction to Ham TV; Image
converters; video amplifiers ; the TV reo
ceiver; the station ; flying spot scanner;
the camera scanning unit, pickup unit,
mixer unit; monitor receiver; slides for
the camera; video transmitter; video
modulator; transmitter test equipment;
transmitter adjustments ; audio ; anten
nas ; converters; sta tion operation sug
gestions.

This is the first Ham TV Manual ever
published. Order one now!

$3,00 per copy.

-------------------------------
Name Call .

Address . . . .. ..... ... .. . . . . .... ..... .. .. . . • . .

City Zone Stat• .. . . . .

Order for copies of the Ham TV Manual

@ $3.00 • • eh,

ORDER FROM "73" MAGAZINE

1379 East 15th Str.et. Brooklyn 30. New York

S4

F ai r Radio Sales Com pa ny list s t he relay at
$1.50 under the Signal Corps Stock Number
of 3Z9874-4.

T he relays shown as RL-2 and RL-3 should
have a coil resistance of between 200 and 500
ohms and should he of the type that is easily
disassembled. RL-l is a th ree pole, double
throw unit which, besides cont rolling the vac
uum switch magnets, provides additional con
trol contacts for uti lity use. Almost a ny 28
volt de relay may be used a lthough a sma ll ,
low current unit is to be desired. R-l a nd H-2
should he selected after the equipment is wired
to insure 28 volts across the relay coils under
bot h transmit and receive cond itions. Since
t he power supply is required in both modes, ac
power should be controlled by the st at ion mas
ter swit ch.

F or ease of a ssembly and to insure a de
quate shielding , the unit is constructed on a
scrap of aluminum cut to ser ve a s a bottom
plate for a 4" x 6" x 2" aluminum chasals.
Isolat ion of the con trol circuitry from the rf
swit ch is provided by the sma ll shield plate
t hat is punched to pass the actuating a rm of
the switch. T he only critical dimens ion is the
spacing between the vacuum swit ch magnet
poles. T his should be adjusted so as to provide
a bout 3/ 16" arma t ure tra vel.

The contacts and armature should be r e
moved from RL-2 a nd RL-3. If you a re fortu
nate in your selection, the contact sta ck
mounting holes may be used to secure the
magnet s to t he pla te . If not, sma ll angle
br acke ts ma y be used. In any event , t he mag
nets should be posi tioned so that the center of
the poles lines up with t he center of the a c
tuating arm. U se spacer s if r equ ired. Moun t
t he SO-239 r ecepta cl es, RL-l, t he octal socket ,
t he shield plate and a grommet for the line
cor d. Also mount t he clip for the diode if t he
Sarkes Tarzia n unit is used. The vacuum
switch is mounted by a %. or ~" pla stic cable
clamp secured around the metal fer rule of
the "antenna" contact. This clamp is mou nted

(Continued on page 25)
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BC - 221, BC - 312, BC - 342,
BC - 224, BC - 348, BC - 610,
BC - 611, BC - 639, BC - 779,
RT-68, RT-70, RT-77/GRC-9,
R-388, R-390, R-391 / URR,
URR - 13, URR - 32, ARC - 27,
ARC - 33, ARC - 34, ARC - 38,
ARC - 44, ARN - 14, ARN - 21,
ARN - 30, ARN - 31. Test Sets
with SG, URM, UPM, USM,
and TS Prefixes. Also Surplus
Technical Manuals, Military
RTTY Equipment and Pana
daptors.

Big Trade-In For
Your Surplus Equipment

WE NEED ...

HQ·1I0CHQ· 100AC

YOUR SURPLUS EQUIPMENT
Trade-Ins on New Factory Boxed 1962 Hammarlund Gear

ALL RECEIVERS WITH CLOCK
AND MATCHING SPEAKER

Advise what equipment you have and Hammarlund Equipment you wont. Top
trades given on surplus and civilian gear.

I
I
I

D I'm interested in 0 Hommarlund _

o Send 1962 Hammorlund Catalog with your quote.

--------------
Deor Bill, W4FHY: I
o I have to Trade in my _

Nome _

Address _

City Stote __

BILL SLEP CO., 301 HIGHWAY, ELLENTON, FLORIDA, PHONE 722-1843
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MD-7
A C heap, sinip!« plate modulator Gary Steck WA2 PG X

115-77 224 St ree t
Cernbr le Ht s. 11, New York

A S the t itl e implies, t h is modulator is an in-
ex pensive un it r equiring a minim um of

con struction t ime and chassis butchery. It is
j ust the thing for modulat ing most Novice or
CW carrier cont rolled phone r igs ha ving any
where from 50-to 120 \va tts input . These in
clude the DX 20-60 series t.runsmitters , HT . .W,
Globe Chief, Naviga tor, a nd especiall y ARC-5
r igs converted for ha m use, because t hese were
or ig inally used with this modulator. Using
carrier control I found that I could barely
get through the first layer of QRM, but now
I can push through almost anything. E ven
more important, the all too fami liar report
"You're 40db over S-9, but can 't you bring
u p the audio just a litt le? " isn't heard in my
shack any more.

The heart of t hi s mod ulator is a surplu s
MD-7, ARC-5 plate modulator which is a vail
able locally for about eight or nine dollars, oe
pending on your patience and abi fi t jr to argue
price. One word of caution though. make sure
vou g-et an MO-7 and not a BC-45G screen
•
modulator. It is possible to mistake one for the
other beca use of t he aimi la r -i t y in thei r chassi s.
The 1\10-7 ha s two 1625's which are v isible
when you remove the uni t's top plate, the Be·
456 has only one. Also, t he ir posi ti ons are
marked on the u nit's cover.

The main part of the conversion consists of
adding a speech amplifier to the modulator to
make possible the use of a crystal mike or
other low output type. A dual triode, a 6S:N7,
is mounted in the socket originally occupied by
the 12J5, while the 12.J!l driver tube is placed
in the VR-150's socket. This is done to facili
tate t he pa rts layout . I had both a 6SN? and a
G volt su pply available, so I used t hem. It

would probably be wise to use the 12 volt equiv
alent of the 68::\7, the 12SN 7, and t he existing
12 volt sup ply. Also, you can build the unit on
a regular chassis. I didn't for two reasons: the
tube sockets and transformer were already
mount ed, and the chassis looked prett y good a s
it was.

To begin construction, r emove the cover pla t e
and remove the tubes to prevent t heir break
age, then remove t he bottom plate. Unscrew all
components from the s ide of the chassis except
for one 1.2 mfd condenser, and the dual 5 mfd
and 20 mfd condenser ; the tube sockets and the
two 620 ohm resistors soldered to the 1625
sockets a lso remain . Remove a ll wires con
nected to t he plugs at t he r ear of t he cha ssis
a nd all others necessary to f r ee t he components
you j ust r eleased . Leave the wi res connected to
t he output t ransformer a nd also leave the wires
connecting pins 3, 5, 6, and 7 of the two 1625
sockets together.

Next, remove the mike and key j acks from
the rear panel and replace the mike j ack w ith
an Amphonol t ype 75-PC-1l\1 mike connector
or its equivalent . ( the connector fits r ight into
the original hole.} Remove bot h fu seholders
and their covers, and fit the driver transformer
in two of t he holes left by t he fu seholder on
the left of the chassis. 1\1y pot fit in one of the
holes left towards t he front of t he driver trans
fo rmer, r igh t in the corner, a nd I mou nted t he
dual 20 mfd can on the r ight of t he chass is.
All direct ions referred to are looking at the
underside of the chassis with the 1625 sockets
to the rear. Mount the A:'oI -C\V switch on the
f ront panel to the left of the square condenser,
and mount your outpu t socket in the space pre
viously occupi ed by the three-prong dynamotor

1625

6$Jrf1 0Il 12 SH7 _. •• -e "'- AT[

•
~m-'.-.

300 .... 2W
r,

~ '" TExt ,.
• ,

• ,
• SClJEEN--- • S~E TEn

see,
AI..L COOIlll Ol SUIS All[ . ,

UN. U S U AIII([ O OTHEIIWIS [
16 2S FIL - .....S 16 1

• '-110'" !CI-'. SEE TEXT
TI IS SUl'IP\.V$ 0Il'~[1I KFfIIIl
011 USE Sr....cOll£ A- 41 23

~...

• • •• ~ ,., ) •., a.a e ". .ro. ec •
~

w, • • • •'l.7K

"- ~-
-

•
O. 20~! m • 20• •'X' 4~O. T"~ '

~

80 7) MAGAZINE



BUYS
TUBES

&
EQUIPMENT

512 Broadway
New York 12

WA 5·7000

Send for Catalog

Barry
Electronics

FAST
& FAIR

SWAPS

CANDEE

HEADSET BARGAINS!
HS.23: Hi impedance. Leather covered heed -
band. Bra nd new. Greal buy. Only . . . • . • . .. $5.95
HS-33: l ow impedance. Leather covered .head-
band. Bra nd new. A J. J . Candee Speclal.: . 6.95
Hi Fi HeCldse t: 15,000 cydes' Bra nd ne w WIth
chamois cushions. Te rr ifi c! Only . . . . . .. .. . . . . . 9 .95
CD.307A Headset Extens ion Cor d : Bra nd new.
Approximately 5 ft . length . Only . . . .. . . . .. .. .9B

YOU GOT III WE WANT IT! LET'S DEAl!
We 're paying top $$$ for G RC-9; PRC-6, ·S, .9,
. 10. All e lect ro nic test eq uipment c nd lob eqpt.

COMMAND SET SPECIALS l
fCUR ou s Q·5'.r. 190-550 ke. The receiver you've been
looki ng for a l only ....... ..... ....... ..•.. $9.95
BC-454 / R.26 : 3-6 Me. 7.95
BC-455 /R.27 : 6-9.1 Mc _ 7.95
MD.7 MODUlAJOR : Special 3.95
T-18 /ARC-5 XMTR. 2.1-3 Me excellent condit ion 4.95
T.19/ARC-5 XMTR. 3-4 MC excellent cond ition . 6 .95
J-20/ARC-5 XMTR . 4-5.3 Me excellent condi tion 4.95
T.2 1/ARC.5 XMTR. 5.3-7 MC excellent condi tion 4.95

APX·6 TRANSPONDER
A m idgel wa rehouse of porhl Blowers, three
veeder- jtect counten, I. F. str ips, cavity, over
30 tube s. e tc. Incl ude s 3E29 tvbe. Good cond o 14 95
A STE AL AT ONly .................. .. . . . • . $ .
APX.6 Mo nvol _ $1 .49

509 No . Victory Bl vd ., Burba nk, Ca lif .
DOD 0 ,.0 213 - VI 9-2411

Alt i , ..", . 1"0 11 Ih . r'''''' '' , Cali /., ...bj..cr It> p r ior . ..1...
I n Call/. a,ld 4 0/0. ,tU n . order ' 4 .95.

WALK-IN BARGAINS GALORE!
J. J. Candee ho s purch ased the Ii,on' s share at a
closing auction of one of the world 5 large st surplus
w a rehouses. Our opportu nity is yours . Come see a! 1
th e goodies l We' ll lis l some nexl month fo r ma ll
order.

244 S. Pork Avenue, Tucson, Arizono
DOD oreo 602 - 624·2014

J. J. CANDIEE CO.

HAM
GEAR

SEllSBAlli-TV
$300

Com pI e t e instructions
fo r qett inq on TV for un 
der S50.00. Jo in the Fun.

73 MAG. 1379 E 15. Bklyn 30, N.Y.

connector. T his connector is easily removed by
prying it up with a screwdriver . T he actual
wiring of the un it is str a ightforward; follow
t he usual wir ing procedures a nd run the long
lead from t he G- or 12S N7 to t he ga in cont rol
with shielded wi re. The wires can be laid out
for convenience in lacing if you wish, but t hi s
is not necessary.

As a final note I would lik e to sa y that the
switching arrangement I have shown is most
suited for my rig; however, all that is required
is that the AI\I-C \V switch shorts out the
seconda r -y of the modulation transformer dur
ing C.\V. operation and that there is provis ion
for removing the high voltage from the plates
of the tubes at the sa me time.

T her e are two outputs available on the trans
former ; one is roughly 6000 ohms and is a close
enough match for most tubes operating in the
vicinity of 600 volts at 150 mils such a s the
807, 6146, 1625, and 6DQ5. T his is only a par
tia l list. T he r eason that you can match quite
a few tubes is t hat t he 1625's a re r unning at
about half their r a ted output a nd as such ar e
ver y non-cr itical as to loading. T he second out
put is a screen wind ing- and this can also be
used for most t ubes with no ill effects. I used
t his wind ing when modu lating my H T-40 be
ca use it has t he sc reen t ied to i t s own supply,
and I ca me up with excellent r esults .

This ends t he li st of gory details a ssociat ed
with building the mod ulator; so, if you have
dispensed with the proverbial smoke test , con
nect the rig, modu la tor and power supply a nd
let everything- warm up. Tune t he rig in the
CW posit ion into a dummy load and turn the
modulator on, making sure t hat the unit is in
t he Al\I pos ition and t hat the transformer is
not shor ted out. When you talk into t he mike,
the la mp's brilliance should vary wi t h your
voice intensity. Adjust the gain cont rol until
it j ust brightens on voice peaks. The best way
to properly a dj ust t he unit is with a scope, but
since most of us don't have one, here is an
alternate method. Ha ve someone with a crysta l
filter in his receiver listen to your signal a s
you bring t he gain up. \Vhen you just begin
splattering, reduce t he gain a t rifle a nd you 're
in bu siness.

In general, you should have no trouble build
ing the unit or getting it into operation, and
you will find that the modulator has plenty of
reserve punch, even when delivering a full 60
watts of audio. Also it will make an excellent
driver for any high level modulator, so the
unit r eally will be a good, long term invest
ment. . .. WA2PGX
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A PRE-ENGINEERED HAM EQUIPMENT
CENTER WITH BUILT-IN POWER &

o COMMUNICATION FACILITIES

Bring the hom center up out of the eellee-c-let t~e whole family sbere in the

fascinating world opened up by global communications. The handsome styling of this
functional unit fits w ell in any decor-neatly organizes equipment and cables.

lALLTD;E!Nl PROOUCTS COMPANY
5186 N. MAIN ST., 8ROCKTON, MASS.

OUTSTANIJING FEATURES-
I. UN IQU1<: power channel sa fe ly encloses all inter

eonneettne wiring, relays , e tc. Eliminates "rat's
neet" behind t'qu ipment. RCK>m for bu ilt-in power
lIupp ly , filter network, etc .

2. CONVENIENT "bi~ s w itch " wit h tndtcatt ne fu se
holder and neon pilot light-addit ional individu
ally controlled and fused circ uit switches may be
added.

3. T HHEE wire detachable line cord brings in all
power-insu res proper g roundinll.

4. POWEH c ha nnel has eight i t e -vol t outlet_"
above top and" below top--with grounding contact
--eliminates makeshift outlet s t r ips or adapters .

5. CO MFORTABLE operatimt posltfon-c-Ieea a re ad
jUlita ble to s u it you r- individual needs-c-castera
ma y ht' added for por ta bili ty .

6. MA SSIVE 1%" thick top 26 " x 60" provides ample
r oom for transmitter, receiver, Vt'o, amplifier, etc.
Deluxe top is white formica-stanllard is mason ite.

7. ADJUSTABLE s he lf, s ta nda r d on deluxe model .
holds test , monitoring o r other equtnmen t, con
venient to opera tor.

8 . END panel covers removabfe-e-p rovide a dd it iona l
s torage a rea fo r tools. t ubes. etc.

9. DI>:LUXE model equipped w ith 3 80 -239 H I<' an
tenna lead con nectors.

10 . E AS IL Y assembfed with 1,4 " wrench and sc rew
drh 'e r - all screws removabfe with coin ,

II. PLI>:ASING appearance will a p pea l to XYI.. De
luxe-s-two tone Kray-gleaminK white form ira to))
- v in)'1 t rimmed e nds. Standard-l'ray with b rown
masorvlte t o p,

12. H EAVY gauge bcndeeieed s teel const ruc t io n with
baked enamel fin ish . w tll . las t a lifetime.

•
Standard
$99.95
Delux e

$139.95 C::::::::-J1-JJ
DELUXE stATION FACILITY ••• complete with formico top,
vinyl tr immed end,_ ,helf and all electrical and mechanical
features lis ted ebeve, A. pprox. shipping weight 190 lb,.
f .O. B. BROCKTON. MASS.
Port "umber ,203-205f ... AMATEUR NET only $139 .95.
STANDARD STATION fACILITY OR WORK BENCH •
comple le with standa rd steel ends. masonite top, and all
applicable featu res a s described above. Appro lt. shipping
weight 160 Ib,. f .O.8. BROCKTON, MASS.
Port number 5203-255F'" AMATEUR NET only $99.95.
Order dired from fclC;tory or w rite 10 customer d e p<" tme nt

for odditionClI in fo nn Clt io n .
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Keep your Key

from Crawling

Howerd S. Pyle
3434 74th Ave .. S.E.
Mercer lslend . Wash.

FOR many years I traveled throughout most
of the ' Vest ern states in connection with

my profession. Being an ardent ham I wanted
to take my gear with me and this often pre
sented some major as well a s many minor
problems. One of the latter was to make the
key "stay put" when set up in a portable lo
cation. You can't make screw holes in a hotel
or motel desk or table without either an argu
ment or a "pay-through-the-nose" price to the
management! On the other hand, you don't
want to chase your key all around the op
erating surface while trying to make decent
code characters which are reasonably deciph
erable by the stations whom you contact. What
to do?

Several years ago I solved this problem by
contacting a local metal fabricat ing shop a nd
having a piece of black iron, or "boiler-plate"
a s it is known in some localities, cut to a rea
sona ble size and of a thickness which guar
ant eed sufficient weight to hold the thing in
place on the operating sur face. The most prac
ticable size and weight which I found, was a
piece 1/8 " t hick and of a dimension of 4" x 7"
and which weighed slight ly less than three
pounds with the key a nd click filter mounted.
For one dollar, the metal shop turned out a
piece like t his and ground the four corners
down a t a :!h " r a dius which eliminated the
shar p edges which could tear clothing •..
and flesh! Using this basic metal base I posi
tioned the key symmetrically, drilled the two
mounting holes and tapped them for 8/32 flat
head machine screws. This done, the base was
g iven a coat of gloss black enamel for the sake
of a ppearance as well a s rust-proofing. A
small piece of felt (lOc at the local variety
store) was t hen glued to the underside of the
base; l OOU wouldn't want to scr at ch the table
top would you?

Such an arrangement has proven not only
most adaptable to portable operation but has

MAY 1962

IT'S CATALOG TIME AGAINI

FREE! FREE! FREE!
COLUMBIA'S HUGE NEW
CATALOG OF SURPLUS
ELECTRONIC BARGAINS!

WRITE FOR IT
NOW!

been found to be a very convenient ar range
ment for the key at t he fixed station at home.
With a flexible cord and a plug to insert in
the transmitter keying jack, the "creeping"
problem is r eadily solved. Your key will stay
put and you'll also have plenty of r oom on
the base plate back of t he key to mount a
condenser, choke and resistor •.. one or all
. .. whatever you find necessary for a key click
fi lt er , if you need one.

A "burr" key may, of course, be mounted on
a similar base if you prefer, in place of a
hand key. . . .W70E

MAPS
Several hundred readers have already bit on our
three -D mops. Most of them have wri tten in to admit
that for once they didn't go wrong. What hom shock
is complete without a nice big world or U.S. mop?
None, what 's what. These mops we are vending are
notionally advertised and distributed at $9.95. We
had to promise that we would not sell them for
any len. We didn't promise nat to sweeten the pot
a bit with just a hint of discount in the shope of
a wee subscription to 73. If you invest in either of
the mops we'll send you a one year subscription to
73 at no e xtra charge. Don 't tell the manufacturer
•.• OK? The se maps, by the way, are printed in
eight colors (a ll different) and are 281f2" x 18Ih " .
They are carefully made 50 the mountains stick up
in the right places. There is a mop index included
which fits in a compartment behind the map. The
frame is also included. If you don' t comprehend
the enormous lile of these three dimensional mapl,
let me tra nsla te it into mare understandable dimen
sions: .u.82 x 10 -~ miles w ide by 29.09 x 10-~ mi les
high. Specify world or U.S. map, new renewal
subscription.

73 • 1379 E. 15th St•• Brooklyn 30 • N. Y.
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R·267/ARR·27 RCVR . tvocble e pprcx. 450-5 10 mc:s
contoins 28 lube s, b lowe r, COOl( rela y, 2 gear.
heed m oton, e te. BRAND NEW IN DOU BLE
SEA LE D CARTONS . Shipping w I- c ppro x , 50 Ibs.

W AS $24.50 Cl o se oul Special $ 19 .50

Allial Blower 2" vd c 58 C FM (w ks on 12) .. __ 52 .95
WE 25SA Polor Re loy. Ne w . . . . . . . . . . . . •. . . .. 4 .50
COO)l; 5wilch BNC conn. 24 vd e coil. . . . . . . . . • 5 .00
COO)l; Connectors PL ·259, 5 0 ·239, M-359 3/1 .00
Sperti Vocuum SW f or ART · 13 e t c. Ne w 1.00
Dummy Load 2 7- 40mu 30 Wa ll A ·8 3. New . . . 1.00

BLANK CALIB RATIO N BOO K 10' BC·221
Frequency Meter, suitable fo r LM als o.
Boxed NEW . $2.50

TUBE DATA CA RDS f or 1- I 77A and B with
MX·949 Ad a pter d ated O ct. 1952. NEW 2.50

ART· 13 CABLE with Plugs U-7U an d U.9U,
la-pin M & F. NEW . .. ..... . . .... 4.00

DYNAMOTOR 12 VDC, O utpu t 500 VDC
@ 250 rn a . BOled N EW . . . . . . . ..... B.75

DYNAMOTOR 0 VDC, Output 000 VDC
@ 175 ma _ Boxe d N EW 0.75

CONTACTOR 12 VDC for 12V Dynamo-
t o r. NEW _ 1.35

" SATISFACTIO N GUARANTEED"

RA-42A PWR SUPPLY me tered output, d e 
liven vor DC 200.275 V @ 9Omo plus
6 .3 @ 30. Ideal for AR C-5, AR B, BC 603
e tc. like new. Clo se 01,11. • • • • • • • •• ••• •

BC-22 1 Freq. Meter. Ellce lle nt like new
cond ition .. ..• . .. . . ... . . ... . . . . .. • •.

$ 14 .50

$64 .50 I

HIWAY C 0 11 47 Venlee Blvd .
• Los Ange le s 15, ( e lif .

"T il ES
807 . 1.25 5V4G 75t
5881 . 1.50 5R4 GY .... . .. •.. . . 50t
6F4 e eeen . 1.75 6AK5 SOt
4X150A 12.50 6A GS 3St
2C39A . . 7.50 6A56 7St
7218 3 .50 12AU7 or 12AT7 S0t'

WRIT E FO R FRE.E BULL ETI N ~73

~i n a , de r 55.00. Pse include pastog e. Eileen re 
fu nded immediately. All prices FOB our W orehouse,
B'on ", N. 1 .

~p{/ce ELECTRONICS CO.
2 18 We sl T•• mont Ave ., Bronx 53, New York

TRemont 8·5222

A ma leu rs who were originally licensed in 1912
a re eligible for the Golden An niversary o f Ama
teur Radio Licens ing Award s ponsor ed by a num
ber of societ iea includ ing A RRL, AFCEA . IR E,
QCWA , Radio Club of America and SSllA RA.
They shou ld send the origi nal or a n attested
photocopy of thei r in it ia l a mateur radio license
issued in 1912 to A RRL Headqua r t ers, w est Ha rt
fort! 7, Connecticut , Attention Mr. J oh n H u n 
toon, before AUltullt 15. 1962. In cases whe re t he
urigi nlll 19 12 license has been los t or destroyed.
t he Iillti nlt o f th e h am's n ame a nd ama teur s ta t ion
('all IE-Iters in the J u ly I. 191 3 edlt.lon of the
K"vernmt'nt euflbuok may be consider-ed a ll eat
illfRl't or)' p-oor.

SI CN L EYE OPE ERS!
Q·Scr - 1!l'O· 550kc. use for re
eeher. lilnahl'" l. r. . double or triple
rOll, erl lun. tremendous selet llylty_
I':x"'llo'll l cond.. wlfh luhes .. . $9.95

1000 ohml- per· wolt Pot"'e t Test er .
It t'ad l AC or I)C Yuill tn 3 tallies,
0 ·1 :> . 0 ·150. O-IOOOV. DC cu rrent
0 · 150 }o lio . It eslat anee 0-100,000
ohml . ( 'olltenl ent Ihumb • Ollerated
J:H o oh'nl . '!JUI!. pin Jacks for all
5 ranles. 4" x 2%" I I"". Wi th
IrJt In"", Itl t'colllainw bitter, &:
Inlt rurUon•. Not sur plua, but brand
new ", .n uf"'e ~ ur o .• . . • T H IS
l ltl:'\ T ll O:" I. V .....• .. . . , ,. $6.50

ALL .:ICO K IT:i In Ilock. Kit l
, hl l' l'e<l 1'<I.,pa l<l an)·.. heTe In I:.S.

B C-604 Transmi tt er . 20- 27.9 ~IC

Cn 'stal·Controlled SO-channel trana-
mtuer. Brand nell' '0 orlrlnAI Cat-
tons. I<l eal roc r-u. eUl' t' l.I\l t '"10 ~Ieten. Onl)' .. . . , .. .. .. $4.50
:'let 0' 80 hrand new nntah to.
above. In<'l lllie. I " oO K C Callhra·
lion rrH lal ......... . ...... .$5.95
Bolh loc . . . . . . . . . . . . . . . . . . . . 59.95

CB • to Meter 16·Tube Ttanl.C eiver .
Flllllllua BC-1335. preq . range 2; •
38. ~1 ~IC , 2·channel :ltll -cunt rol le<l .
IIlllall c:ompaeL unit. li n bultt-In, . rn1 I' rct t power IUDPb'. Inl lde
like new, OU1llde needs relotH-hlnC·
SOme tubes mlulng. bo t wow:

11 4.95

T.lmlle<l luppl, C()L1. I:'\ ~ AIt T · 13
TRA:,\S:UITTEIl S !- III. l ~ IC. A.
t., m~' to prell, nice Ihape. n
poss tble. CURle to and ~. th tlll
AS LOW A8 ...... .•. 512.95 each :

CH ECK
THESE BARGAINS:

2:'\39 8 IlC A TIt.-\ :"SIl'Tllll l' . 50¢ ea .
axrea I'IJIU 'O
TRAN81~"OI! S 50¢ ea.

NE2A x eon Lamps 5 for 25¢
::41 J'lInt IAmps 7¢ ea.
BC· 1206 Beacon lteH·II'c t

leu tubes $1.95
0 ·130 v 5 amp '" ar iae $15.95
RG·5f1 / U not surp lus 41'2~ / ft ,

6A {' 6 TUB E Ituaralilerd OK •. 69¢
12101'7 TU llE j:l1ar:tnlt'N OK .. 89¢
6 X4 TrLlE i:" a"ltll rfil OK • • • •49¢
66' roll P lu t h- In. u latl ni: ,-.pe . 79¢
11 8 -33 H eadsets , GOO - ohm, used ,
, 000 c:ondttlon • • • •. •.• .•••.. $3.9!>
:-a:w commercial-UP!' Carbon n and
Milee. pmh ·to·lallr. . l"O i ll'<1 eord (n, t
sur plus) . Only $6.95

13618 S. WE STER N
GARDENA, CALIf.
fA 1-4867 (2 13)

7 DAYS A WEEKMO NDAY & FR IDA Y 9 -9OPE N DAILY 9 -6 SUNDA Y 10· 4:

WR IT£ FOR FU·F.RS

SIGNAL ELECTRONIC SUPPLY
SAVE AT SIGNA l!

All o rders FOB Gardena, Co lif. Min im um 25% w ith order. Minimum e rder $3. Colif Re i . odd 4:% ste te fax _
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Roll Your Own RF Chokes
10 meters IIH ' wind ing #30 Wife

5/16" die,
6 meters 44 turns # 30 on 5/16" die .
2 meters 17 turns #22 o n 5/16" die.

11/. meters 16 turns #22 on 5/ 16" die.
. . . W95LM

C ry,tal Calibrators

La fa ye tte Ra d io has been at it again . They
will soon have a bigg er li ne uf ham goods than
anyone e lse. T h is time they have brought out
t he T E-27. a 100 kc and 1 me oscillator, which
se lls for $ 17.95, and the T E.29. a 100 kc os
cillator, which sells for only $ 11.95 net. Bot h
are self contained and use li tt le 49¢ 9 v tran
sist e r bateries . Both provide harmonic up to
5.t me a nd can be zeroed in on WWV.

Letters
t:ditor 73

Yesterday. Murch 28, p r " ! l8 Ifu : i " n condltion s were the
worst I have obaerved in ma ny It muo n . A Quick check
oC Da ve Hrowns Il rt-d ic t iulI >l in ttw Mu rc h issue, m ade
a couple of m on th " in ndvn nee, indicated that the only
had day in March would he the 2~t h I T hat's w hat I call
top no tch fo reClIs t in j:. I t ill sig niflcen t to note that
George .I ucob'a M urr- h IIn'd ictions in "CQ" list ed four
e x cep tinnully go",1 dllYs (01' Mu reh , o ne of t hem bei ng
t he 28th ! I You can d raw your ow n conclus io ns.

Gil Countryman W4JA (e x W3HH )

Dea r w ayn e,

I am writinl{ in n 'Ka r,! to t he n r-ticle I wrote, " One
More Use For The BC4S:l." In the article I quoted
XLIAAX a s oay inK the GAH 8 is as extinct as the dodo
bird, and s uggested the use of the n 60 or the 6BU8
so tar so good . Thi ll week I h a.t the c h a nce to try the
GBU 8 in the circuit. I did wha t I (pel som e one else
might do. I instel led the tube w it ho u t checking the
"IWCS lind developed a very mic rcphonlc tube. After check 
ing, I found Ihat I s hould nut exceed 150 vo lts on the
plate. When I corrected Ihi s goof all was FB. I t he n
put the 6A R8 back in and found that 150 volts seem ed
to make no change in the original unit.

If the art ic le's sche ma t ics have not been redra wn as
yet, would you change the voltage that s u pp lies the 6ARB
and the IF amp to 150 vo lts )fAX. If i t ill too la t e . please
print it in the "goof colum n " 11.8 the author' s error.

Dick P. G rid le y K6J HJ
Too late . . . ed

EASY TO LEARN CODE
'-elm to Ieeeeese 5{lt'ed with I"

Inl l ru l'tOarap!l-tbe Code T n ,-her thl l t ake l
Ihe place or an ooera tor-lnllrurlar and en l b le.
Iny"ne to miner CUtle ,,-lIho,u furlh..r I5lht
I"re. ",una b le lapel fr"m .... li:lnnt·rl Ilphln..t
to I,.p l.-al mesllllu on I II lub jecll. ~{lt"ed

till ite 5 to 40 WI':\1. "' IWI H r..."I)"-no QIOI
T hO" lIndl hl f e ""'qulreu the eode" .. llh Ill..
Inll ru l'tOauph SnlelIl. Write tod l )' for con' ..n 
lent rental or pu ~hue pl lnl .

I NST RUCT OGRA P H COM PA NY
471 3 SHER IDAN ROAD . C H ICAG O 40 . I l l.
4700 Crenlhlw Bl vd .• l OI Anlelu 43. Cilif.

MAY 19b2

NEW LOW PRICE: 514.95 BUYS
2-M E T E R RECEIVER & 2/6/10 METER XMTR
SCR-S22 rcvr, xmt r, rack &
case, exc. condo 19 tubel in
d ude 832A' I . 100-156 mc AM.
Satisfaction g rid . So ld at leu
Ihon the tube cosl in l u rplus!
Shpg w i 85 Ibs . f O B Brem
e rton, WOlh. $14.95
~d~ S3·.00· f~; .~omp'ele tech.
n ical dala g roup induding
o rigina l Ichematin & porh
lists, I. f ., x II formulas, inltruct. ~...
for AC pwr sply, for rcvr can
t inuo u5 tuning , fo r xmlr 2·mete, use. and for putting
"mtr on 6 and 10 melers.

CLOSED·CKT OR BROADC AST TELEVISION
wi lh the se Navy cameros CRV-59AAC W/5ync unit
810ck I CoT, a s removed from operating Navy Air·
croll, wilt. All the lubes (a ll!) plul the VHf xmtr
for il . some condit ion, T·61 /AXT-2 , plus 5che mot icl/
conver lion ins tr. to home TV sy nu , fob los
Ang " __ 5149.50

POPULAR Q·S'ER
8C-453-8 : 190-550 kc; I.f. 85 ke. Ule (I S rcvr, a s
tuna b le I.f., 01 doub le - conversion fo r o ther revn.
Checked oul, good co nd ., w/schem., a lign. inst r.,

r;:r A":~:le~o~~ ,. .~ t.~ .•R_o.i~~~ . ~~~~ '. . ~~~ $12.95
for Fi"ers: Some, inoperat ive __ . . __ 55.95

QX·S3S RECEIVER
See p. 66 Dec . 73 or w r; le us fo r reprinl. Thi ll il
Ihe BC-453 ·B in handsome case with xfr mr- type p wr
Iply, Ipeoker, ~II co nlro ls, phone jock, $37.50
ready 10 plug ,n a nd use .. . . . . . ...•.

NAVY'S PRIDE RECEIVER
RBS: 2 10 20 m C 14-t ube superhet h05 voice filter for
lo w noile, eor·sover AGe , e te. SIr ici ly for communi
colions l Very hotl I.F. 1255 ke. Checked, oligned ,
w /powar lupp ly, co rds, schematic, instructions, fob

g~I;I~':~~, .S:~: . ~~ . :~~ . .~~:~ I.e.s~ . ~~.I ~f: $99.50
ALL-BAND RECEIVER

R-45 /ARR-7 : 0 .55 10 43 mc AI , A2, A3. Unu led Air
Force lurp lus, C05t Gov ' t $750.00! Ind udes o ur own
60 cy pw r sp ly for hlr5, 8+, e nd the DC for Ihe
rcvr ' l outo moli c tuning mola r. This rsvr hal every ,
th ing l XII IF filt er, 6 select ivi lies, 8FO. S-Me ter, AFt
RF Goin, Noi se li mit., e tc . Sharp ond Hot l Be st buy
tod.. y for OX. IF ill 455 ke, ideal for d ouble can'
ve rsion wi th either 8C -453 or QX -S3S described
e beve. Be fo re sh ipping. we have 0 poin5toking Com
municotio n5 rodiomon inlpect each unil thoroughly,
check it, a lign it, bypan rerodiot io n suppressor, im.
prove a nt . impedo nce molch and hong his O K tag
o n it. W,"chemotic, a lign, dolo. e te. absol utely reody
to plug in ond use . . . no thing e lse $179 50
to do. FOB Son An tonio , Te xa s . . . . . •
Time Pa y Plan: $17.95 d ow n, 11 mas at $16.03

RCVR/SPECTRUM ANALYZER
AN /APR.4 rcv r is I I - tube lupe rhet 01 I. F. , S-meter,
e tc . for the 30 me oulput of the tuning $69 50
units. Aligned, OK, fob l OI Ange les . . . •

~.:I~·h:7~e:8r: ,3.~ -,1~. ~~;. ~~~~~~ $85.00
TN-19, 975,2200 mc $59.50

LM FREQUENCY METER
CrYl to l·calibrated every 1000 kc w/doto to use many
minor xtl checkl in between. XII is .00S·k or bet
te r. 125 ·20,000 kc w 'usoble hormonicl fa r beyond.
Wtmotching -serio! ca lib book, xtl, Ichemotic, pwr-

~~~ele~at.~,.. ~.~~~~~~ ..~~. ..~~ .. ~~~ $49.50
AC PWR SUPPLY for TBX & LM

f AO is TB X-rcv, sply, 115 v 60 cy, furnishes 011 volt·
ogel. Very neat. Ne w, w/lporel, plug, schem. d ....gs.
and eeev. to standard pwr sp ly, fob Son Diego SB_95
Add S1.OO for extra paris needed for on lM supply,
plus the revhed schematic for the lM use.
TlMf PAY PLAN available for any p urchase o ver
$150.00 total.

R. E. GOODHEART CO.
BOX 1220-CC BEVERLY HILLS. CALIF.
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2METER STATION $27.50!!
The Fa bulous ARC-3 Transmitter end Receiver, b oth
NATURALS fo r 2 Metersl Buy Ihem sepa rately at this
lo w, lo w p rice, o r togethe r for an even better bcr
gain. Tra nsmitter uses 2 832A's in final. Automatic
tuning a ssemb ly aligns itself outo matico lly. Both
tronsm itter a nd receiver con be used on 2 Meters
right a way with hardl y ony chonges. For (I deluxe
lo b o n the rece ive, see convers ion ortide on p. 22
Dec. 73 Mogazine . Don't miu th is borgoinl If yo u' ,e
on 2 already yo u (an't offord to miu this opportuni.
ty to set up thai e xtra , ' o tion to monitor repeate rs,
fa vorite ,honnel, e tc. Leave it o n a ll the t ime-rugged
gOY' , specsl
ARC.3 2.M_'e , fronsmitle , $14.95
ARC. 3 2-Met. , Receive, .. • • • . . . • • •. . . • . • . • $14.95
Both units $27.50

Comple te wi th Tubes. New , Beaut iful!

J. J. GLASS CO.
1624 S. Main St•• Los Angeles 15. Calif.

RI 9·1179 (2131
Send fo r Catalog l

WANT TO BUY

PRC or GRC EOPT
accessories and parts

e.g.
RT-66 RT-67 RT-68 RT-70 etc.

PRe-6, 8, 9, 10 etc.
Will buy in sma ll or la rge q uant ities.

Advise quantity, price and condition.

WRITE, WIRE O R PHONE,

AMBER INDUSTRIAL CORP.
15 VARICK ST., N, Y. 13, N. Y• • CAnal 6-1455

Th eWORLD'S FINEST ELECTRONIC
GOV' T SURPLUS BARGAINS.
Tunamltters. Reu'vers. }1eten . )lIcropbuII"• •
n ..dle tl. Ampllflen . ADtennu. Power Sup 
pIl... Fllun. In di calors. Con'erIUI . Dynamo
ton. Clble. Control Boxes. Test Equipment.
Phones. ete. Send for Free Catal• •• D~t•.2.a.
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(W2NSD Iecm paqe 4)

mod ificat ion of the G4ZU t ri-band beam got a
lot of votes . Her e is a tt-i-bander t hat has no
loading coils or t raps a nd can be t u ned right
f rom the shack . W9ROV compares the at
tenuation of d ifferen t types of coax to open
wire li ne on t he various ha m bands, making
it apparent why few VHF DX men are usi ng
coax. K2[GY wen t way out on a limb with his
predictions of propagation conditions to come.
Dave predicted a much shorter sunspot cycle
t ha n the National Burea u of Standards or
\V3ASK. So far he has been a lot righter than
anyone else, erring only on the conservative
s ide. T he La f ayet te KT-200 receiver is r e
viewed and found to be a lot of receiver for the
money. In the tes t equipment line we have
the Va r y-Volt , a little device which gives you
from 97 to 132 volts ac output for trouble
shoot ing .

Dave Bell \V8GUE provided us with a fine
first hand report of the first moonbounce QSO
as hea rd from \V8LIO in Ohio. Illustrated.
K2TKN provided us with a cha r t which en
ables us to calculate how much power, what
size antenna, etc., is needed to establi sh con
tact via t he moon on t he different ham bands.
W20K U, one of our local Porsche-Push ing
ha ms , ran a fine test on the Knight G. D. O.
You get a lot for t he $22.95 involved . \V4WKM
told us how to buy p recision resi stors a t a
bargain and t hen move them to the r esistance
that we des ire. \Ve were sor t of s pecia lizing in
test equipment in May. Another a rticle tha t
has brought a lot of r equests for t he issue is
on calibrating volt-ohmmeter uc sc ales. K5JKX
ha d a g rea t idea in his Ohms By T he Yard .
\Vith this you ca n build a simple r esi stance
box which will g ive you an a ccura te volt a ge
d ivider or potentiometer with in amazing lim
it s. You ca n choose an out put voltage, f or
inst a nce, anywhere between 50 and 150 volts
t o t he neares t .01 volt ! \V3KET gives us some
charts on blowers so we can figure out what
s ize we need for which applica t ion . Our big
technica l ar ticle fo r May is on the a udio am
plifier part of the receiver . Various met hods
of ach ieving aud io selectivi ty are di scussed.

Again we had many more pages of technica l
and construction articles than the other mugu
zines. Send for a copy, 50c.

Dagnabit

T he Ma rch issue contained some of the mo st
hor rendous errors we've yet managed. Thank
heavens they are rather obvious (to everyone
but me when I'm rushing) and were probably
corrected when you read the articles. T he first
miser y was in the VFO schematic on page 6
where the screen and control grids were
switched on the 6A H6 and 6CB6's. \Ve tried a
new draftsman just to see how it would work.
Not so good, eh? T he bottom of L2 should
get some B-plus. T he RFC is the usual 2 %
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mho If you get the circuit board from Irving
E lectronics or make it a s described y ou won't
get into any of these troubles,

K5CKC/6 went to the trouble to do what I
should have a nd worked out the formula pre
sented by W2KPE and found that the line
should be 22.7 feet, not 27,7 feet, Ugh on
'V2KPE and on me for not checking with the
slide rule. Change that on page 27.

Oscar

This project has been so extensively covered
in the other ham magazines that I didn't see
much purpose in printing more of the same.
The fellows involved arc to be commended for
helping to put ham radio into public view.
Publicity like this will be of great value to
the hobby. Let's get more of those gadgets up
there fellows.

One of the local space hardware manufac
tu rers called to find out if we might be inter
es ted in getting the hams behind the constr uc
tion of another sa tellite, one which would fur
nish us with a frequency sta nda r d. With the
price of calibration oscillators where it is now
I guess we don't need anything so fancy.

Commercial Notes

' Va ters ~[anuracturing is really going into the
ham market in a big way. In addition to their

hybrid coupler (phone patch) they now have
added a nice looking coax switch and some
notch filters for the Collins owners that fit
right into the units just as if they were orig
inal equipment. Wa tch for their new RF
power meter with built-in dummy load too.
Gavin Instruments will be introducing a fine
lit tle two meter band pass TVI filter next
month, thereby adding to their present line of
six meter and all-band filters. Gavin has been
working night and day to keep up with the
demand.
Xew-Tronics had a winner in their contest.
Their new line of all-band mobile whips will
now be called " The H ustler ". Some 6000 fel
lows wrote in with entries a nd hopes of win
ni ng the K \Vl\I-2. Now aren't you sorry t hat
you didn't give it a try? K8VZU, John
Nowacki (16 years old) if the winner, say
hello to him on the air.
Harker & William~on put their new rig on
view at the SSB Dinner in New York during
t he I RE show and attracted a lot of attention.
The 6100 uses a crystal synthesizer , the first
one to appear in ham gear so far. The dial is
resett...tble to 100 cycles!
P & ][ has done a lot toward bringing SSB to
six meters. Their 6-150 transmitting converter
works like a charm and is getting very popu
lar. We' ll have a r eview of t his r ig soon.

-F R E E PARKING
THOUSANDS OF ITEMS -

COME IN FOR OUR SATURDAY SPECIALS

THOUSANDS OF BARGAINS

tlC-604- XMTR 20·27·9mc, 30w, 10ch-borgain .• NE..... 9.45

H-63 /U - Heod se t & Boom Mike .••• Iow price .• .. EXC 4.50
T-26-Mobile che 5t carbon " mike" NEW 4/4.00 1.25
J_5_ f la me proof ke y . .• .•• buy two . •. •• •NEW 2/1 .25 .&9
AN/CRT-IB- Sonobuoy w/tubes & p 'chute 70·YUmes

NEW 11.45
A_o2_ Pha nt om ant. 20·29mc, hendle s SOw.... NEW 1.2J

8C-929- 3" Scope, ees. cony. for bench .••.• .•. EXC 12.95
ASS-Ind ic' r . Scope w/SBPI , e05Y conv•..•• . .. • NEW 1$.45
ID/68/APN-4 - S" Loron Scope, eosily conv•..... EXC 11.95
TS-239 -fa mou5 lob 5COpe by Lovoie •. Speciol. .EXC 119.45

Rl -45 -XCVR 14·.50mc, 807 finol , w/0·200mo mtr.
NEW 18.4$

SCR-522- XCVR JOO-I56mc, 832 final, 30 Watt5 • . EXC 18.45
8C-620- XCVR 20·27·9mc, w/tube5 •••..••••••. NEW 12.4$
BC-1158- XMTR .5O·97mc, 81.5 final AM-few 'eft-

NEW 24.45
BC-458- XMT R .5.3·7mc, co n run 120 Wolh . • • •. EXC 6.95

A,.X-6- UHF tran sponder, perfect for 1215 mc. Very little
conversion needed - complete w/tubes ... .•. NEW $18.95
ATK/BC-1211- TY camera w/ iconoscope ond all tubes. At
a bout 1/3 lost surp lus price ond .5% of gove rnme nt
price. For closed circuit TV•.•• •••••••.• . . .. L/NEW 99.50
AXR- Receiver·Monitor for ATK .• •.•....•• .•.. EXC 29.95
ATX- Xmtr u/ w ATK·camera, incl. o ntenno ... •. EXC 39.9$
rs-98- Vo ltoge d ivider, dummy load ..•••.••. NEW .95
BC-221- Freq . meter w/calib . chart • • • • . • • • • • • . . • • 72."~
TS·35- X· Bond freq. & ewr, meter••... ....•.. EXC 61.45
1-196B- Sig. Gen. 1.50·230mc-terrific buy . .... NEW 1.45
PE-l03 Oyn w/fi lter & stort reloy. In 6 or 12v @ 2 10/1101
Out SOOv @ HOmo EXC 12.50
DY~1 7-Dyn for ART-13, w /filler, 28 v ia ••..•. EXC 11.45
PE-73- Dyn 24vdc to 1000v @ 0.30, w /filter ••.• EXC 7.9$
DQ-I5-Dyn 12/24 to 26S/S.«)v 120/26mo .•••• NEW 8.45
800.1-lnverter 24·28dc to 115/1 /800 @ 1 kyo u5ed f or
Loron •• • • . • . . . . • . • • • • . • . . . . . . . . . . • • • • . • . • . . ~XC 12.95
Sels AN/APN-9 etc. Mfr: Eclipse -Pioneer / 45 .00
BC· 342/8C-.312 RCVR I.S-18mes •• .....• ...... EXC 65.00
BC-348-RCVR 950k c-18mes ••... ... . ... ..•.••• EXC 75.00
BC~1206-RCVR 19S·420kc, S tube 5, 4 Ib5...••.. ExC 8.95
BC-61 7- RCYR 30-SOmc, FM, xlal contro lled EXC 22.45
R/ 8ARN8- RCYR 75mc, l /tubes, FB for porh EXC 2.95

I GO-9- XMTR 0.3·18mcs, 100 Wolh, 2803's fina l. I
NEW 54 .50

NEW, UNUSED SURPLUS TUBE SPECIALS - GUARANTEED

4X150A . . 6.00 829A •.•. 4 .00 SCOPE TU8ES 6H6 ••... .30 Coa x ConnectDfS-PL2S9 or S0239.. . .. ~/ 1.0tJ
3E29 ..••.4.95 837 . .•. .. 1.00 3API .• . . 5 .00 6SS7 . . . . . •70 Dummy Antenna - Tele scope w /S023Y
307A •. 2/1.00 U k5 ..••.6O 3P81 ...•. 3.50 1625 •• . 3 /1 .00 Thfi.',"min••••••,•• ·, :':'·u·b·.· .". p. .• . ·'·'·.·2·.·.·.·. ·.·/·...0·0' .·00..7078 ••.•. 2.95 6AC7 •••••4O 5BP4 •• • • 6.95 1626 ••• 5 /1 .00 II
803 .. ••.. 2.95 65N7 •.••.40 5CPl •••• 4.50 1698 •• • . 2$.00 Antenna Dish - Po robol reflector, 30 inch 4.95
807 •.•••• 1.10 65H7 10/12 .00 7BP7 • • • . •5.50 9004 •• •8/ 1.00 Circuit Br'1r;r- 117 vee, 3 Amp., Curve 1 1.00

All prices FOB Linden, N. J. Some quontities limited.U 5 ;If1 ELECTRONICS Prices sub ject to chonge w ithout eet tee . Min. order $4.00.
• • 1920 E. Edgar Road Linden. New Jerl ey

. . • a d ivision of Amber Industriol Corporahon on Hi ghway U.S. 1 - auon from Eno ReHorch Lobs
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TECH MANUALS
T hese arc all source and getting more
so every day. All a rc limited in sup
ply, clean, complete, a ll have sche
matics and we ship postpaid:
TM-ll·235 SCR-536, Be·611 hondy folki • . • , •. $5.00
TM·1I ~264 AN /GRC-26 9.00
TM·II -283 AN /VRC-6. 6X, 6Y, R·257, f208 5.00
TM-11-300 8C-221 freq. met.r, all models . " . . 7 .50
TM·I1 ·352 TOl, TG-37 . Teletype model 15 6.50
TM·I1-S10 URC-4 walkie talkie 6 .00
TM-II ·S17 ARC-44 8.00
TM_11_600 8C-603, 8C-404 •.... ....•....... 7.50
1M-11-6184 TRC-Bo,b·TRC_llo & b. TRC-l2.J & b 8.00
TM_l1·630 8C-652-o, 8C-6530 •.......... ... 8 .00
1M-ll -S26 8C--610 E.F·G·H-T _ 10.00
TM-I1-850 Rev". Be-312, 314, 8C-342, 344 5.00
TM·l1-BS6o Receive, R-390A 10,00
TM-ll·866 8C-779. 8C·1004. RA-74b. c. 6 .00
TM·I1-1067 TS·34 Oscillosc:ope moint 5 .00
TM·I1·220a T5-2 teletype distortion signed 5 .00
TM-I1 _2216 Teletype seh TT·7. TT·a 9 .00
T....,.11 · 2222 Receiving trCln,mitter distrib ul :"s.

TT·12. TT·13, TT_21 . TT·25. TT-26 .
and TT·52 /FG including other mode l
14 transmitter distr:butors , 9 .00

TM-I1·2S26 BC-1060 oscilloscope 6.00
TM· l l · 2627 1-177 tube tester 4.00
T.\'-11 ·5S00 T5-297 multimeter 5 .00
T ~-ll·SS27 TS·3S2 mullimeter 5 .00
APA·IO ma in tenance instructions 5 .00
AP.6._11 mointenance instructi ons 5 .00
APN· 1 ma intenonce instructions 6 .50
APN-4 maintenance instructions 8 .00
APN-9 mo intenClnce instructions 10.00
.AP~-1 /5PR-l ma int. instructions 7 .50
.6 P :lI ·4 moint. insh. (ge tt ing rClre ) 7.50
APT ·5 mCl intenance inst ructions 6 .00
A~C· l maint. insh. (o na the r rore mClnu::. I) 8 .50
~~C-2 mointenonce manual 8 .50
ARC-5 moint. (a ll low fr.q. units C1nd MD-7 ) 8 .50
ARC-S mointenance insh . (VHF un ih & MD·7) 8.50
ARC· 12 maintenonce insh . (RT· 58) 10 .00
AQN-S mClintenance instructions • .... . . . . .. . 7 .50
ARN-6 mointenance instructions 6 .00
AIlN-7 mClintenance instructions 8.50
ARR·2 mointenonce instructions 7.50
ARR·S maintenance instructions . 8 .50
ART-13 maintenance instructions 12.50
ART·13 operation manual 3.50
ART-13 cal ibration manuol $ .00
8C -224 a nd 8C·348 monua!s h'lecify ! eries) 8 .$0
5CR.274 maintenonce mClnuah 8.50
1> 11: 4, ARB. ATD, RAX·1, ABA, A8D m .1n:J J ls, e a. 7.50
BC-375 mointenance monuols 7 .50
TCS mClnual s (used but perfect) 9 .00

n 'rite us if pon have ally needs not listell.
we have hundreds on hand and receive more
each dou.

Looking fur .\ ir Socket - for the 4- lOOO? ? '~

,,"'e have them. brand new EIM AC SK·SOO
sockets, less blower and chim ney, sealed car
tons, $15.00 each postpaid . two for $25.00

We're buyi ng lest set s and surplus transm it
ring tubes. as well as tech manuals of a ll
types. We especially need tech manu als for
equipment c urren t ly appearing on the surplus
market but can use manv of the older W \l/I1
manuals. Pl es-e 1f'1 11" know what you have.
our offe r will more th an likely surprise lOU .

ADV ERTIS ERS
Adi ronda~k .. . . . . .. . . ... . . .. . .. . 53
Air Electro n;u . . . . . . . . . . . . . . . . . . . . .. 64
Alca . . . . . . . . .. . . . . . . . . . . .. n
Alde n HCl m Bencb . . . . . . .. . . . . . . . .. . . . .. 88
Allied 96
Ai llro niu -Ho wo rd 75
Am be r Industr iol 92
Arro w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Borry 83 , 87
80y Ro y .. .. . .......... . ... . ..... .... .. . ..• 55
Be,t Rodio Se rvice 47
Broadnax , C. H. . . . . . . . . . ... . . . . . . . . .. . .. •.. 39
Burk 61
Co ndee, J. J . 87
Co lumbia . " .. 89
Clegg . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Conlinentol 31
Co rnell ·Dubilier . . . . . . . .. . . . . .. . . . . . . . . . 23
Cushcroh 39
C· Y . . . . .. .. . . . . .. . . . .. . . . 27
Daw ·Key . 47 . 63
Ebco 47
Edi tors & Eng inee rs . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Electro phys ics 75
Elliot Eledro" ics 79
Epsi lon Re co rds 63
E-Z Woy 4
Evons 55
Finne y ,........................ .. . 15
Goi n 28
Ga m 75
Gavi n 27
Glan, J . J. 92
Goodheort 91
Graham 63
Ho m-Boards 29
Hom Kih 41 , 55
Ha mmorlund ........................•.... . . 71
He Cl th 48, 49, 59
Hi-Po r 19
Hi·Wa y 90
Hy-Gain '...... . 53
Inte rnationa l Cryst a l 5
Irving 17
KTV Towe rs 63
l o fa yetfe ................................•.. 3
t-w 29
Mops, 3 ·D! 64, 89
Min i· Products .............. . ...... ...••. . ... 57
Multi -Elm ::l c ,....... . ...... .......... ... 27
Nat ional Cover IV
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Rod ia Booksho p 73
Re yco 75
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Slep 85
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Generel PurJlue - P NP - Computer
ur. IF A81Pl lnPr-?"clllator--Il IFI

1 ."Klr-l"~noamp-1 ",,·er !luppl :r
I'u lu Ampllfter nr III ~h Cu rn nt ~..

veu. v-e. " eb AJlprDI, "OV
2N6j O ra ted 300 !II... 50e @ , 10 fo r $4
~ N'n71 r ~l f nile '''II 75t @ . 10 for S8

Kit GlaliS Diod.. ellu i_. 1:-;3 4A. 46 . I
48. 51. \"0 , 64 . 87. 105. 109, 141, 167.
~RK . 29.~. 12 for $1. 111 0 lor $6.

LO ,'/Ut./.;/) .';; , UCO N
TU m.; "f;I'I,Af:f;",.; ,.·'TS

1J'lTrl IU:II.T 1.\' SU RGE .
..t .\lI Sf ;lII f ;!' II .H. .I ,\T' ,\(~

rlW T ECTl O ."

IYPE \lRMS/PI\I AMPS PRICE ,
TII4>6 :,OllO/IOlM 0.3 Sol ..
T 5not 1900 /2800 0. 5 $I

T rans is t or P ower
CO NV ERTER

DC t o 500VDC
u p 10 200MA

10 0 WaH" Tcap at
2SOVDC

0 8 500 no
12VDC to 2~OV D C UII 10 1 5~MA

Type 08250 $77

SILICON POWER DIODE STUDS'
Dplratioll UP t l 125' C Ca.. Temp.
o C 200Pi_ IOOPI_ 300PI_

'~ P~ . 1 ~II R mi 10Rml 210R"'$
--2 - . 55 .35 .s:

j 1.25 .85 1.5
6 I. ~O 1.00 1.15

12 1,10 1.20 .!.og
35 2 .90 7. 15 4.9
7u 5.6 0 4 ,50 10.80

u , , . 19 .60
240 8. 4 ""'7-51lPi_ IMipi;- D. C. 4110Piv

15 R".. I05 Rm\ fJmp, 7110Rm$

,.!:.: ,i ~ J Iii
...~ " .50

J " " .95 10. 6.90 H Il 29.7 51.80
•D"o.le .lOll. Iqr Bo.t!"y ~ CdPdotivt
L OQd or D .C. Blocklnil l
•S tud "._"ttd on H eo. t·s;nJr

I
Gtd' o ct al Si li con-5U4G-Tubs Re .
Illat~ment 1\20 R MS 16110 P I_ $4 @

z lor S6; 4 lo r $10

I TWO 566A'I and FIL AMENT$6
XF MR 10 1<., 1",lt d SP EC IAL

THAT'S A Buy
"TAB"

"TAB" TE RM S : Mlft Otdar U-25-,._lIh ar ller F .O .B. N_ Yilt'"
Tin day tuaran l.., prl.. , t
mdse. Inly. Our I6 lh n ar.

PrI_ ..........n Gra l ubj_d I. c .... ,.•••

I I IJ E Liberly 51. . N. V. 6. N. V• • RE 2·6245

ii"TAB" Tub.. Fad."! T....d. I•••dd ,
Six Mont hs Guaranteedl N, Releeh l BoxedI

GOYT & MFGRS Slirplusl New & Used
OA2 ..._..• •89 68l 1 •......• 1.25 U··tO,,)6Stll
OAa _ MM .80 6C4 •••••.•.M .45 0' "
082 6- 'C' " M •_ •.- .... _ .._._ . 45 49
OC3 _ " 'M .r0 6C6 _._. 1.08 50(6"·- '- '69
001 _M..50 6C3 _······M 1.08 RK59 ._..- I'S9
OZ4 _ .19 If't TrAd,.' RK60 -- 1'17
IA7 _ .' 0 6CBi _ 89 H1" ._- , ' . ,
IB3" • ..- . -
ILot - 'S" 6C06 --- 1.49 75 ....._ .81
1ft.. - - si j 6CFG - .85 HV75 _ $.00"';--S S 6Cl6 1.4 0 e3V , __ .U

wI UI~' Tllbell Wh., Do/U H.",?
~~ '1: iCBI •• • •811 4P R6OA ..31.50
183 '" 6CG8 - I .l! 4 · 125A _..!r.50
1T4 - ' 8' 6C M6 - .19 4XI 50G 15.00
ITS - '9 ~ 6CS6 - - . 70 4X250B 1.00
I UO

---, ',a 6CU' _•..• 1.29 4 · ...00A ..1 75
M'MM" · I 1 60' ".E" . "' 3"'"I U5 75 • .

IX2 M M '" 6£5 19 2~O TL .19 :;
2C39A" '-' • Q 6F4 M ••••••• • 2,"9 307 A %/$1
2C40 M " 6 50 6F5 ••••••.••• •63 316A. 5111

M" _ "
S

6F6 !l9 VR92 __..5 /$1
tlJd 2'1 lor C.llI!olt

2~41 _ e..50 6F7 ~_ _ .99 38SA _ •.. 3 /$1
2C51 ..._... 2.001 6Fa _ 1.39 ".. • 0"2021 _ _ .65 6HI 59 ..._.- _. ~

2£22 _.... 1.15 GJ4 - 1'1" 350 B __. I.7a
2 E24 _ t.90 6J5 == :59 371 B __ .9;;
2 E2S _ 2.50 ' J6 _ 59 1t 4' _ ._ _ 3.90
2£26 _._ %.15 6J7 __ :" 4 16B ...._..JI5.00
2 E30 _ Q 6J8 . 1.39 OO TH _. 43.00
2~n ...... 1 .4>11 6K& M'_._ .59 "'50TL _ .....3.pO

2K - ;iiI9:J.: htJ' f/~(i;;r",'r:,w 4J~ict·;, · ·· ·ll ."1I
2 21 8UO 6K8 .•...•.. .99 703A _... Q
i~;1 3,'/.',0 616 1.19 707 B 3.50

............ I 6S N7 ....•. •1~ 7I 5C •.....10.lJ ll
2X2 ..•...•. •48 6TS 98 7I 7A .....•..5 /S1
3 A4 M'M'" .10 6V6GT .._ .90 72UB .._ 5.00
~~~I 1.<10 6X5 _._ .49 72.5A 2.15

..__ 5.95 12ATe _ .59 80S M.'_"_ 8 .50
38 PI __ S.99 12AT7 ._ . 89 804 _.... _.. 8.85
lC24 _ 1.50 12AUI _ .63 105 600
' 0 21 ._._ US 12AU7 .....89 'IT' ···7-- -4 ~

W. BII1!. If/ , Sell! e r • •.
l E29 ._ ._ 6:00 12AX7 __ .19 107 ..... , 1.10
3 Q4 _ .68 I2 AV1 _ 1.!9 5/U. 10/ SI:
l Q5 __ .86 12B 4 .._.. •93
....65 A ...•~ J3 . 50 128A6 .65 81 1 3. "5 I L~~~~;;;';::':'i.~~i;~f.cfiT
: ",", ',: '- 321 .:10 128A 7 .99 811 A .•.... " .U

• •••• t .OO 128 08 •..• .59 ", 3 "
.. XI50A.. Q 128E6 . 59 .......... .•
4X 250 ..•.36 .0U 12B H6 .ra 8 1: !l.!I:J
U 500 37 .00 128 H7 .99 8 1 1.15
5API .. 2.D;; 128V7 1.00 826 !l!l

W."ted Tell Sell ."d Eqllj pm, ,,'
5 BP I .. Q 12B 27 !l~ 878 9.011

5 BP. _.M" .95 12H6 _ 7 ;i R2!18 S fi ll
5CPI __ 4.99 IUS __._ .159 832 A .•...... 15 .0 0
5CP1 __ D.OO 12J7 _ ..._ .69 1Il3 A _ . S6 .un
SR' ._._ 1.on I2 J8 __._ 1.35 1Il7 ::'! I S~

ST4 _ .90 12K8 _._ .89 Il66A • • • 2.25
5U 4 __... •99 125A7 ._ .6~ 9 54 .•........10 /$ 1
5V4 _ _ .89 12SC7 •._ .89 955 _ 3 / SI
5YS _ _ .60 12Sn ._ .69 957 , 3 /'1
5Z3 _.•...•_ .8!' 12SG7 .... .89 95 8A _ ..•.%/' 1

Send 2'1 lor Cl/. lo!,!
15G P 22 ..89 .0 11 12SH7 •..• •89 !I91 51$.
6A7 ...•...... 1.00 12S J7 ...... •75 1614 • ••• 2.15
6A8 99 12SK7 15 1619 5 /.1
IiAB4 119 12SL7 .79 1620 2.00
6AC7 _ .72 12S N7 69 1625 3 /$1
6AG5 •...M . 65 12501 ....•69 1676 5 /S1
6A G7 ....M . 15 12SR7 _...69 1679 •.......41$1
&A K5 •._ .69 15E •....•_ 1.19 2050 1.2.;
&AU _ ._ .39 15R ...._•...4 / SI 55 17 ..•.._ 1.2:>
&AQ5 ...... •156 F G I7 .._.. Q 5608 .... 3 .95
T tJp $$$ P.iJ [or 304T L, 813, 81111. 811A T" bts
' A RI _ M 1.95 19Ta _ 1.1 6 5611 3 .25
&AS1 ...._ 3.49 2... G .._ M 3.50 5651 1.3.~
, An __..l / St 25A6 _._ 1.19 5i54 _ .._ 1.20
&AU6 79 25A7 %.19 565i _ 2;;
6 B8 _. 1.35 25C5 _..•..• .8~ 5663 _._ 1.1 5
4> 8A' _.•~ .59 25L6 ..._._ .1_ 561 0 _ _ .90
6 8 E6 ~._. .:'9 25T ...... ...• 4 .1I~ 5611 6 1.1;;
6 BG6 1.49 2525 ...•.. . 7: 5687 •..•._ U5
6 8 H6 79 25 26 •..... .7;, 56!'" .....•.. 4.711
6 BJ6 12 2fi ~7 " 3 69 5725 1.9;;

Top $$S Palll lor XMTTR TflbtJ!
fi BK7 !!9 FG77 8 .~11 5732 ! .Oll
6B L7 _ •.•• 1.35 H V27 19.3: 5736 8:; .110
fi B N4 .Il!! 7807 8. 574!! ..•_.•. Ul:i
6 B N5 _.._ 1.11 11 FG33 _ 15.00 57 50 .•...... ! .75
i B N7 1.99 E L34 3.49 5751 _ 1.2:;
6806 1.1 9 35A5 .._ 69 5114 1.20
6 B07 .9!1 35L6 __ 59 511 7!! _ I ':.on
6 BX7 1.lt l H __..•... 4.49 51194 _. 1t! .00
6 BY) _ ._ 1.19 3525 ._.... 1.%5
68li _~._ .IH RK39 __.. ! .99 )tt , S~..t-W,ile ~

" TA B" SILICON 150MA· DIODES
Fulor}' T es led Gtd. !

IU:W£ST TYP E I LOrr L2AK,4C£
D.C. ., Baity • D.r.,. ..'"

~
rm l /ll h rm,/ plw rms/ piw rm, /p l.
3MIO 70/ 100 140/200 2 10/300

.09 .17 .22 .31

rml /,I. rm s /p lv r ml /,l. rml /fl' "
2110/400 S50 /500 420/600 4901700

." .SO .63 .77

rm'I,I. rm, /p l., rm,/pl. rm, / pl .
560 /800 6301900 100/1000 770/1 10Cl

.63 .OS 1.68 1.3'

" TAB" BARGAINS
8';6.\ x rmr 2. 5\' /1 0 .\ / 10I{V Inl l . • • . $3 .95
:\lI r roawllrh nl /N P:-;C/30AS.4~ @. 3 for SI
T ube 1' la mPI 8 1tteher • . . .. • • • .. . 5 for SI
.u12 a t ~5 1\ y C D ConrleniH H @. 3 101' $10
wjc t.~ hoke 4ITy/4:iOl la/ 270hms $4 @,

3 hr$10
r.me .' llte r 50A /:!50VAC SIO@. 2 tar SII
l. Ine .·ll !e r ~OflAII30 \'AC SIII @ . 2 lor $30
llrun ln . " ;I ra l1 el 6" Il ule $.69 @. 2 lor $1
n:s l .\138 L tnear ~." I nolh 1'01.••. 2 t,r $1
.. i ' Te " Hela y L ine 1 Mrac'd SI (iii. 3 for $7
\" Ht"uum Cono1l'ra 50:\Imfd!1.5I\:Y $3 @

.. Itt SIO

We buy! Swap & Ssll Seml'\lnlluctors
W ~n l e d Tranl lato.,. Dlodu . letle,..'

D.C. PO W ER SUPP LY 1I 5 V/60 to
1100 CYli . In put 330 and 165 VO C up
to 150 MA. Cuedl SPEC I AL $5.

SELENIUM F.W. BRIDGE RECTIfiERS
DC IIV AC ]lJVAC 72VAC ISDVAC

AMP 14V DC lIV DC S4VDC lOOVOC

' 1.00 Sl. to $3.15 ' U O
1.30 1.01 4.11 I. I ~
2.15 1.00 •.2$ 11 . 1'
2.90 4.00 1 .80 lS.U
4.15 ' .00 " . 75 SI...
, 10 12. 15 21 .30 4 1.10
7 1~ 14 .~ 3'.95 4J .U

12.85 24 . ~ n Write For
15 .00 211 .45 RNti!itr CQIaIt,~

Dlodto o rder ' 10 -'lipped POI' Jr••

" S UP E R IOR" Powersl. t Type 10
165W to 132V $6 each ; 2 lo r $10

l.ow P rieM T 311 11 Silicon D lodet
Ualed 400 pyl /280rml @300Ma @100·C

.25 88ch; 30 for U : 100 t or $22;
SO for $100 : 100 for $180

N EW BA T TERY
C HARGE R BC8·12V FOR

6 V OR 12VOl T
BATTER IES. TR ICKLE &

FULL C HARGE UP t,
10 AMPS

Hum B C6- 12\·10. !'rlre CDmp le le $14 .

Lee<;. !'t'edU. Choreer S,....m.
S ..oltod Silico,. S'ud R_tl/i.r

Flnnpd S loel<. Dired Rep la ca m a '"
Filii 6 Dr I~V J)C @ 100A.

T}·l'" YJ9 $ 18

:'>';1231':'\ 1' 45t . n ror I .i . 100/ SS1
2S t~t:-; I':-; 45t . 12 for $5 . 100 /$37
::-;%93 1"1' :-; 45t . 11: ror 15. 100 / $37
2:-; ~!3 1':-;1' 80t ...... • • 100/165
2!'\!i97 PSI' II 9,) . .• .• . 11 / $10
2~598 P~ I ' 11 .90 • . . ••• e /U t
2:-;",99 1':'\ 1' $3.50 • .. . . . Slllt

S ID or More . Thh Henl l'oxtpald U.N.A

Y.t: ., t ;1t UHl IJ E ~ 1,,0 to 400 aw
fat l'rl T024 I',·ko: . I{ lt ZEN~;8 D I,
ODE8 u p to ..00 MW. Blnels a nd
double e nded 2 for $1 . Within 3O~
'''R ~nre $1 @'; 3 t or $2 .

" TAB FOR TRANSiSTORS & DIODES "
Fil II L gth Leads Factory Testtd& Gtd l

1':'\1' II I Power 15 Amp . T03
C""'1l Diamond & T036 Round Ptl
'fF. rl' 2:"iH I . 1-"217 S1.25 @10 lor SII

sx 142. 2:'\278 $30 . 4 lor $HI
2N HS. 2:""lH $40, .. t.,. $14

USA MIt . 2!'\671 SID. 12 for $10 : T03
2!'\6a A $20 . 6 t or $10; TOS 2:'\6778 $30 .
4 fot StO: T OS 2~677C $50 . 2 for $8 ; T 03
SIO IIr Mor t . T hi s H l'fIl P OIlpald U.S.A. !

RN D (1 0 361. or Di a mond (T03) I
rnl<- a k it 30t ca . power H eat S Ink
10'1 11'''' ,1 ( ~O " ' '1, ) $1.39 .



Dollar-for-Dollar Your Best Transmitter Kit Buyl

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

ORDER
TODAY

NO MONEY DOWN

at an amazing low

-=--=-~
REAl! Y PUNCHES OUT A SIGNAII

Nothing In Its Class at
Anywhere Near This Price!
JUST CHECK THE FEATURES:

• 60-Watt AM Phone and CW
• 6 Bands-SO Through 6 Meters
• Adjustable Pi-Network Output,

40-600 ohms
• Clean, Chirp-Free Keying
• One-Knob Bandswitching
• Relative Power Output Meter
• Controlled-Carrier

Screen Modulation
• No High Voltage on Key
• Tune-Up Position
• Extremely Compact
• Easy To Build

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

Ship me Knight·Kit T -60 Transmitter No. S3 YX 294A'

o Ship on Allied ' s Credit Fund Plan-no money down

O S en c loMd (check) ( m o ney ord er)

knight-kite
T- 60 6-BAND

60-WAn AM-CW TRANSMITTER KIT

IT'S AN ALUED BEST BUY ! r--.~---------
I ALLIED RADIO
I 100 N. Western Ave., Chicago 80. Ill.

I
I
I
I
I Name',,"';;- _I .u_n ..,",
I Add'•••' _

I
I City Zone_State IL_. ~

order from

Allied's Credit fund Plan give. you
up to 50% more buying power• • •

Easy-to-Build IIFirst Rigll tor Novice,

Technician, or Ham-to-Be •.•
excellent choice for experienced hams, too

Best b uy for the newcomer to Amateur Ra dio! The
compact, versati le Knight-Kit T·GO is your pe rfect
fi rst t ransmitte r . Feature for fea t ure. dollar for dollar
-there's nothing like it at the price ! And even the
most advanced opera tor will f ind the T·60 an ideal
"second r ig" for standby or emergency use, for port
able work on Field Day, or vacatio ns.

Just check t he " most wanted" fea t ures at the r ight
-and these extras: Filtered and by-passed t o reduce
TVI; fused silicon recti fier power supply ; f inal work
ing "straigh t through" on all bands bu t 6 meters
where it d oubles. Req uires VFO or crystals (a .s-mc
types for 80, z-mc types for 40-1 0 , a-rne types for 6).
Rear-pa nel socket provides 410 VDC and 6.3 VAC to
power VFO; TR switch; also has relay switching ter.
minals. Tubes: 6HF8 osc.cbuffe r-m utt.: 6DQ6 8 final;
12A X7 speech; 6DR7 mod. Handsome case, 5 x 12
x r . With parts, tubes, wire, solder , instructions.
(less key, mike, crystal.) For 110- 125 v., 60 cycle
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SATISFACTION GUARANTEED

OR YOUR MONEY BACK
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OLYTFD~IC~
.,. "'" LAB inc. NEW MINI·LOAO VFO with adjustable differential

capacitor maintains virtually zero drift
under all conditions

NUVISTOR RF AMPLIFIERS insure unparalleled
sensitivity of .1 microvolt at 6db SIN

The J'olvcomm "G" co ntuius everyt hing
,\"OU'YC ever wanted in a 6 rueter transceiver
.. . it's quality without compromise.
- Covers en t ire G meter band - l oDe;
plate modulation - Built -in mobile
an d f ixed power supply - Dual conversic n
inuure and spurious f ree supe rhet r CI'C i VC l'

UNEQUALLEO BUILT·IN FEATURES· 10 WATT
RF OUTPUT • ULTRA SENSITIVE SQUELCH
ANO NOISE LIMITER. ILLUMINATEO
RF OUTPUT ANO S METER

THATS THE NEW

POLYCOMM

From it s advanced s ing le band V II F
circuit rv to its l" u Jn~ed co nstruction w it h
Teflon wiri ng' , t he new Polycornm " 6"
of'fers unmatched perfo rrnance. Write fo r
complete specificn tions ... sec w hy t he
ne w P ol....com "G" is t he p rofess ional' s choice.
Available in AC-DC model - only $;~ 1 ~'.5 0

Polycomm "6"
A C ~IOD E L onl y $2 9 9.50

METER TRANSCEIVER

Polylronics lab, Inc. 388 Getty Aven ue . Clitton. New Jersey. Phone 772-1334
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