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| PIONEERS IN
MINIATURIZATION

CHANNEL TYPE

VERTICAL SHELL TYPE

TFT-10 | 24 VCT-2A

CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS.
Pri. 115 V 50/60 Cycles—Test Volts RMS: 1500
Type
No. Secondary D H M Lbs, .
2.5 VCT-3A % 1% ] 1% 2%
6.3 VCT-1.2A 1% | 1%, 2%
2.5 VCT-6A 1% | 2 21,
FT-4 6.3 VCT-3A 1% | 2 21%,
FT-5_ 2.5 VCT-10A 3y 2% | 2%, 3%
TFT6. 5VCT-3A 2% | 2% 3%
TFY7 7.5VCT-3A % 2% 3%
FT-8 | 6.3 VCT8A . 3%

or 12V-4A g 3%

FT-11 © 24 VCT-1A 3%
or 12V-2A

CFT-12 36 VCT-1.3A Z 13 3%s
or 18V-2.6A

Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,
—6% +6%, +12%

“FT13 | 26 VCT-.04A 214 13 | 1% 13
_FTia | 26VCT-.25A 275 1% | 1% 2%

DOUBLE SHELL POWER TRANSFORMERS

Type High DC SV. 63VCT
Ng. . ma Fil. Fil. W D H M

‘R-101 2750275 | 50 f2a [27a 3 f2u 3 fayu
{R-102 | 3500350 | 70 [3A } 3a {3 {2% | 3%

R-103 | 350-0-350 } 90 | 3A 3.5A 3% | 2% | 3%

R-104 |350-0-350 |1 3A | 5A |3% |3y | 3%

R-105 §385-0-385 3A 5A 3% | 3% | 4% |3

VERTICAL POWER TRANSFORMERS

Type High DC SV. s:svcr
No. V. ma i Fil. D H N

R-110 J300-0-300 | 50 }2A 8 % §2'%s |3%

R-111 1 350-0-350 | 70 | 3A : % 13% (3% 2%

R-112 |350-0-350 13a 3N |4

R-113 §400-0-400 J200 § 3A 4%, 1 A% 3%

CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma—Test Volts RMS: 1500
Tvne Induct, ions, in. wt.

0. Hys. Current Ohms D H M Lbs.

R55 [6 jloma 300 1% f1% 2 %

2

‘R4 F 8 faoma 0 1a f1% | 2%

5 |1z oma 150 | 27 | 1ve J1%, [ 2% |
15 30ma 2 1t F1'%, 2%

20 l40ma S 1% 2%,
8 j8oma 1% 2%,

14 100ma : 3%

5 200ma % 3%,

15/3 200ma < 3%

100/8 Mhy |2. 5A & E { W%
25/2 Mhy :
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CHART YOUR COURSE TO EIMAC

for dependable, high quality power tubes

TYPICAL OPERATION — SINGLE TUBE

CLASS OF
}r'r:: OPERATION \p.c. puate | Di:ﬁ}z :Elmi D.C.SCREEN | D.C. GRID ?ﬁsg‘;om’; D.fc{’ X eN D"E“g,f[‘n AP RO MAX. F'&grém
SERVICE VOLTAGE (AMPERES) VOLTAGE | VOLTAGE (WATTS) (,2;;’;’252;, (f,'j';’gﬁ'g) ?VIIIAI#IST) “AMPERES
3-4002 _sgé“‘ 3000 ——égg?; - 0 32 - 12 655
3.10002 M-S_gén“ 3000 __g%). - 0 65 - .30 1360
ABI/SSB | 2000 11,2501 | 350 | —55(31 0 0/.005(1 | 0 300
4cx250800 | c/ow | 2000 25 250 -90 2.9 019 1026 390 ’2—2
CAM | 1500 20 250 | ~100 1.7 02 014 235
B AB1/SSB | 250016) .1/7.2503) 350 ~5515) 0 0/.004 (o] 400
4CX300A | c/ew | 25006 25 250 ; -90 28 016 025 500 —22 .
C/AM | 1500° 20 250 | ~100 17 02 014 235
4CX1000A | AB1/SSB |3000 | .25/.900 | 325 | —60(s) 0  -002/.03| o0 1680 _%%.
AB1/SSB | 3000 |.015/.065(3)| 360 | ~-85(s) 0 0/.006 0 130 -
4.65A c/ow | 3000 112 250 | ~105 1.6 022 009 270 | —ig
C/AM | 2500 102 250 | ~150 31 026 013 210
ABI/SSB | 3000 | .037.105)1| 510 | -95(5 0 0/.006 0 200 |
[ B/SSBl4 | 3000 | .02/.115() 0 0 16 0/.03 | 0/.055 240 5.0
41258 | Tciow | 3000 167 350 | ~150 25 03 .009 375 6.5
c/aM  [2500 | as2 350 210 3.3 03 009 300 -
ABL/SSB | 3000 08521 | 600  -110(s) 0 0..012 0 400
4250 | csow | 3000 345 [ s00 [ -1s0 26 | .06 01 800 305
C/AM 3000 | 225 | 400 | -310 5.2 03 | .009 510 |
ABL/SSB | 3000 | .09/.30031 | 810 | ~140(%) 0 0018 0 500
sacon |P/SSB] 3000 | 07/300 0 0 40 [ oross | or10 520 5.0
c/cw | 3000 .35 500 | --220 6.1 046 019 800 145
C/AM | 3000 275 500 | -220 35 026 012 630
AB1/SSB | 4000 | .17/48() | 1000 | —130(s) 0 004 | 0 1130 r
itocon |B/SSB [4000 | azseren [ o 0 105 0/.08 | 0/.15 | 1870 75
|_c,fcw 4000 .70 500 -150 12 137 039 2100 21.0
CAM | 4000 60 500 | 200 11 132 033 | 1910 |
| 3cx100m5 | CCW1 | 800 .08 -20 6 .03 27 63 |
2C39A | c/amtr | 600 065 | - -16 5 = | o35 16 | Lo

(1) Ratings also apply to 4X2508B.

(2) Ratings apply to 4-250A within plate dissipation limitation,

(3) Zero signal and maximum signal dc current.
(4) Grid and screen grounded, cathode driven.

(5) Adjust to give stated zero-signal plate current,
{6) For operation below 250 Mc only,
(7) At 500 Mc.

Above you see popular Eimac tube types suitable for ham transmitters. Remember
this chart when you need a tube. And remember the name Eimac. It means power.
Quality. Dependability. For Eimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimaec distributor can

supply you with any of these tubes listed and Eimac sockets to
match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eimac,
A., Geneva, Switzerland; National Electronics, Geneva, Illinois.
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licensees.

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amatcurs, especially League members, are iuvited to report station activitics on the first of ecach
month (for preceding month) dircet to the SCM, the administrative ARRL othcial elected by members in each Section,
Radio club reports are ulso desired by SCAMs for mduswn in QS7. ARRL Field Orgauizatlon station appointments are
available in areus shiown to qualificd Leaguc members holding Canadian or 1'CC amateur license, General or Cunditional
(Class or abuve. These include ORS, VLS, O, 00 and OBS. SCMs desire applications for SEC, I5C, RM and PAM where
vacuncics exist, OES, v.h.f. bands appointment, is availuble to ‘U'echnicians und Nuvice, us well as to full-privilege amateur

ATLANTIC DlVll SION.

u 1 r.).ncnsco

\
W6UDL/K6CWP
WoeBTY

200 Bouth Seventh St.

¢, Arthur Messineo 2175-45th Ave

San lrancisco’

leustern Peunuylvam.x W3ZRQ Allen R. Breiner ace Bt. ‘Tamaqua
Maryland-D, C W3JzY Andrew H. Abruham RD 1 Smithsburg, Md. 21783
Delaware K3GKF M. F, Nelson 505 Milltown Rd. Marshaitown
Southern New Jersey K2BG Herbert L. Brooks K00 Lincoln Ave. Palmyra usu65
Western New Yorh K2HUK Charles T. Hanseu 211 Rosemount Drive Bullalo 26
Westeru Pennsylvania W3UHN  Anthony J. Mroczka 475-5th 5t. Donora
— CENTRAL DIVISION. .
Ilinois WIPRN lsdmond A. Metzger 1520 South 4th St. Springtield
Indiana WUYYX  lrnest L. Nichols RID 7 Bloomington
\Visconsin K9GsSC Keuueth A. Kbneter 822 \uauona ‘Trall Portage
- DAKOTA DIVISION__*~ . R
_r‘wrm Dakota WYHVA Harold A. Wengel »U5-3rd 8t., S, W, Minot
South Dakota WORRN  J. W. Sikorskl 190U 8. Menlo Ave Sioux Falls
Minnesota WQUPX Mrs. Helen Meydrich Route 3 Altkin
—_ DELTA DIVISION
Arkansas W5DTR c'urtis R, Willlams Route 3, Box 230 Little Rock 72205
Loulslana WSKMO  Thomus J. Murgavl 3409 Beaulleu St. Metalrie 70001
Mississippi WSEMM S, H. Halrston 2321-27th Ave. Meridian
‘l’ennessce W1i0GG  David C. ongglo 1419 tavell Dr, Memphis 16
—_— GREAT LAKES DIVISION. U
Kentucky K4QIO Mrs. Patricla C. Schuter 732 Greenridge Lane Louisville 7
ilichigan WaEX Rulph P, ‘Thetreau 27209 W. Six Mile Road Detroit 48210
Ohlo WSAL Wilson E. Weckel 2118 Tuscurawas st., \W. Cunton 44708
~— HUDSON DIVISION -
Fastern New York W2EFU George W, Tracy % North bount.ry Club Drive Schenectady
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—_— MIDWEST DIVISIO o
Towa WONTB Dennis Burke 418 Douglas Ave. Ames 50010
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— PACIFIC DIVISION
Hawall * KHBARL Mike Fern P. O, Box 107 Lihue, Kaual
Nevuada W7PBY Leonard M. Norman 452 Uta) Boulder cuy 89005
3 ma Clara Valley \WEZRJ Jean A, Gm 10835 wmowbrook Way 'upertino
Buy V6O W B. W, b‘outhwull Lixon 95620

;
Sacrumeuto Vulley ] George R, Hudson 2209 Meer Way Sucramento
San Joaquin Valley weJru Ralph Saroyan 6204 E. Townsend Ave. Irresuo
—_— ROANOKE DIVISION - S
North Carolina I\4QI~ V/W-l YZH Barnett 8. Dodd 420) West FranklUn St. Salisbury
South Caroling K4iHDX Lee F'. Worthington 1y rcst.vlew Drive Spartanburg
Virginia WiQDY Robert L, Follmar 10567 Du Norfolk 285038
West Virginia W8JM Donald B. Morris 1136 Momlngslar Lane Jrulrmont 26554
- —. ROCKY MOUNTAIN DIVIblON i e
C olomdo KaTTB Donald Ray Crumpton 1.0, Box 223 Alamosa
Ut W7QWH  Thomas H. Miiler 3148 Bouth 3360 East Salt Luke Clty 9
\ew Mexico WSZHN Curl V. Iranz 2323 lkrogh Court, N.W. Albuquerque
\Vyoming W7AMU L. . Branson 342 South LIk Casper
SOUTHEASTERN DIVISION
Alabuma 4AKJ Willlam 8, Crafts oule .5 Box 233 Athens 35611
fsastern Flortda W4QVJ Gieorge 18, Cushing Jucksonville 11
\Western tloriia W4RKH ¥rank M., Butler, Jr. 494 1:.1 t Rd, Irort Walton Iseuach
(ieorgia 41LG Juwmes A. Giglio 378 Mot,rouollv.an Ave,, 8.E, Atlanta 30516
West indies (P. R.-V.1L.) KPDJ Willlam \erner .md Ramon Llovet Urb, Truman
Rio Pledras, P. R,
Canal Zone KZ5TD Thomas B. DeMels £. 0. Box 1111 Balbou
,,,,,,,,, J— SOUTHWESTERN DIVISION e
“Los Augeles WEFNE John A. McKkowcen 11815 8. Purche Av [nglewood
Arizona W7QZH ‘Keuneth P. Cole "I h.sst Cumelback, bulte P-15 Phoenix 12
San Diego W6LRU Don Stansiter 1427 Pescadero San Diego 7
santa Barbara h6AAK Willilam C. Shelton 2036 Grandview Drive Camarillo
WEST GULF DIVISION - =
Northern Texas W5BNG L. L. Harbin 45315 Calmont Fort Worth 76107
Oklahoma KTW  Bill F. Lund 1220 8. Owusso T p
Southern Texas \VsuL\I Roy K. Eggleston 1109 Vernon Drive Curpus Christl
CANADIAN DIVISION. —
“NMaritime E1WB D. E. Weeks Harvey Station, N. B.
Ontario VEING Richard W. Roberts 170 Norton Ave. \illowdaie, l'oronto, Ont.
Quebec VE2ZDR . W, Skarstedt 52 St. Johns Rd. rointe Claire,
Montreai $3, P. Q.
Alberta VEST Harry Harrold 1834-5th Ave. N. Lethuridge, Alt.a.
Hritish Columbia VE7EFB H. E. Buvage 4553 West. 12th Ave Vancouver ¥, B. C
Manitoba VEHY M. 8. Watson .’ +9 Lanark St. Winnipeg
Saskatchewan VIs5BL Juck Robinson 4527 Elgin Rd Regina

2 Oicial appolnted to act temporarily in the ubsence of u regulur ofticlal
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experiméntation, for the relaying ‘of messages. by radio, for the
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The officers are elected or appointed by the Diréctor}. The League
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facture, sale or rental of radio apporufus is ehgxbte to membersh\p
on its board.

* ."Of, by and for the amateur,

"y
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“cally every worth-while amateur in thé. nafion and has a history of

- glorious achievement as the standard-bearer in amoteur affairs.
Inquiries regarding membership .are” solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
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prerequisite, although full voting membership i is granted only o
licensed amateurs, . B
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“It Seems to Us...”

Field Day and Amateur Radio

IN this issue we report the results of the 1963
Annual Field Day, one of the most popular
amateur activities ecach year. Its popularity is
well deserved, for it combines ull of the hest
features of amateur radio.

It is a testing ground for emergency-pow-
cred equipment. Low-wattage vear is taken
into the ficld and powered by gasoline-driven
generators or batteries.
mitters are operated in their most economical

fushion su that power supplies will not be over-

loaded, and so that these power supplics will
last for the entire 24-hour test.

Field Day is u testing ground for operators.
The skill of phone and c.w. operators puys off
in points for each team, and ench group is com-
peting against other groups in the sume trans-
mitter category. New operators have a chance
to observe skifled operators at work, aud they

wet unequalled practice in copying throngh
mterfelence, static, and the distractions of
kibitzers, mosquitos, and Jupiter Pluvius or
*liquid sunshine.”

Field Day is « testing ground for the tech--

nical experts of each club or group. Antennas
have to he devised and creeted, complete sta-
tions arranged for each contemplated operat-
ing position, mutual interference problems
solved, safeguards provided against off-fre-
quency operation.

And Tield Day is a testing ground for the
handling of traffic under emergency condi-
tions, which is, after all, what the whole thing
ig all about.

IMield Day fits right in with the ARRL Pro-
gram which we have been talking about these
past few months. Much of our mail in recent
months has been because of misunderstand-
ings of one sort or another. Some amateurs
have overlooked the fact that incentive licens-
ing is not an end unto itself, that it is hbut one
portion of an cight-point program which was
outlined on page 10 of the June issue.

Amateur radio is only one of many radio
services, and like each other oceupant of por-
tions of the radio-frequency spectrum, it must
justify this use. It is not enough that amateur
rulio is o fascinating hobby — it must :wlso
serve in the public interest, convenience, or
necessity. (See page 82 of this issue.)

Receivers and trans--

To improve the stature of amateur radio, to
lift it to heights of achievement which will
insure.our govemmcnt s enthusiastic support
for our usc of very choice frequency bands, the
League has embarked on its campaign for the
revitalization or reawakening of amateur radio,
known simply as *“'The ARRL Program.”

What is this program? It is a program of
technical and operating advancement. We ad-
vocate the upgrading of license exaininations
to bring them into line with modern amatcur
techniques. "Chis upgrading would help insure
that the applicant for an amateur license would
be more familiar with equipments and tech-
niques which were not in ecommon use when
the present examinations were developed.

The ARRL Program :advocates the rein-
statement of upper-level incentive licensing,
and the League has already started toward
this goul by filing its petition with I'CC,
reported last month. 1t’s not 1 revolutionary
new idea -— we have incentive licensing from
the =s.w.l level up to the General level at
present. We had incentive licensing beyond
that point at least 25 vears before it was
abolished by the Clommission in 1953, over
the protests of the League. Quoting from the
editorial in the February, 1953, issue of QST

“. .. (The) decision completely removes

the practical incentive for self-improve-

ment. It seems to us thut the effect will be
to stagnate the great body of amateur
radio at the (General (llass level. Don't
misunderstand — that’s guite u respect-
able level. But the FCC decision is a step
backward from the theory of progressively
higher levels which held uttraction for
most all of us, which gave us the incentive
for moderate technical improvement (or
at least n refresher) and which is now
withdrawn.”
Since 1953, no new Advanced Class licenses
have been issued. Extra Class licenses have
been available, of course, but only 3164 of
them have been issued — for lack of incentive.

The ARRL Program seeks an expanded
Official Observer system. The 500-plis active
00s do a good job of wadvising the 250,000
U.S. amateurs on infractions which could get
us in trouble with FCC, but, obviously, they

9



are spread pretty thin, Can additional highly-
qualified amateurs be persuaded to voluntarily
give up a part of their operating time to help
the rest of us? .An article in the November
issue sceks additionul support for this impor-
tunt part of the League Program.

It also plans for more effective public service
through a combining of the Amateur Radio
Emergency Corps and the National Truflic
Svstem into the new Amateur Radio Public
service Corps (ARPSC). The ARPSC had its
first work-out in October, and preliminary
reports are most encuumg{mg

The ARRL Program looks to tightening up
of licensing procedures for the Conditional
Class, to correct abuses that have existed
there. s ' Happenings of the Month’ reports,
th lﬁ subject has caused the concern of FCC as
well.

Amateurs necd to be better acquainted with
their own achievements of the pust, us well, to
bring into focus their goals for the future. The
story of cooperative cfforts by amateurs in the
U.8. and Canada is the story of ARRL, for
there has been no other continent-wide, perma-
nent framework for such etforts. In 1964, as
the amateur radio fraternity observes the fifti-
eth year of its organization as a Leugue, there
will be much more in @ST about the past prob-
lems und solutions devolved by organized
effort, not only to inform and entertain, but
wlso to increase our collective perspective for
the future.

Finally, the ARRL Program advocates the
strict adherence to the following operating
principles:

1) To make proper choice of bands below 30
Me. appropriate to the distance to be covered.

) To achieve equipment Hexibility so thut
an adequate choice of frequency bands and
powers may be available.

~And so will the ARRL Program.

QiEE v aRames

) To use minimum bandwidth, consistent
with good engincering practice and compatible
with the mode of transmission being employed.

d) Lo expand the use of v.h.f. for loeal con-
tacts wherever possible, with the ultimate aim
of conducting all short~listance communieation
in this portion of the spectrum.

e) To use the minimum power nccessary for
ench communication,

Field Day epitomizes these last five vperat-
ing principles, for Field Day is a test of the
operating efficiency of each participating sta-
tion. In order to provide a iriendly spirit of
cotpetition, scoring has developed through
the yeurs to reward the station using minimum
power and to encourage the use of multi-band
transmitters with clean signals.

Fellows who never used break-in or push-to-
talk or VOX ut their home stations have been
educated by Field Day operations in the ad-
vautages of using these operating techniques.
Confirmed e¢.w. men found that low-power
phone, either a.m. or sideband, wus a whale of
a lot of fun and a great way to handle traffic
under some conditions. And confirmed phone
men learned that c.w. men could show them a
trick or two when the going got tough.

Club groups going all-out for points dis-
covered that the v.h.f. were a gold mine of
contacts. Portable 2-meter beams, for ex-
ample, ot bigger und bigger, receivers got
better and better, and scores went up and up.

Club groups going for scores in Field Day
have acquired emergency generators and other
equipment to secure favorable contest multi-
pliers; without the immediacy of an impending
Hield Day these purchases would undoubtedly
have been postponed by many clubs.

Yes, Field Day is an exhilarating activity
which brings out the best in wmateur radio.

[osT—]
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The Secason’s (ireetings to )
all, from the Headquarters :
statf. May both you and your Z o

SNt
B70S

amateur radio prosper and

«

advance in 1964.

OUR COVER

We are once again indebted to the Aerojet
Radio C'lub for un excellent ¢over photo-
graph, (probably again taken by Acrojet's
RHill Miller) this one at their 1963 ¥D operu-
tion. Left to right, working on an antenna or
l:ibitzing, are: Roland Maurer, ex-W7???;
Bud @atlin, WA6LXX: Gene Iarrison,
K6SFP; Ernie Banks, WA6JSC; Bruce Kelly,
W6DEL; Bud Boulton, W A(‘nA.AD and Gus
DeGrazia, WGCAG.

The report on this yvear's Field Day begins
on pugee 36 of this issue,

‘- Stravs "5

To the ARRL’s Newington, Counecticut address
has hbeen added the **Zip" number 06111, Use it
when you write League Hendquarters. The Zip code
number should be placed two spaces to the right
of the state.

QST for




Panel view of the 2~ and 6-meter
fransmitter. The w.fo. dial is a
National type MCN.

A Medium-Power Band-Switching
V.HF. Transmitter

240 Watts Inputon 2 or 6

BY ERNEST H. ADOLPH,* K8WYU

switching transmitter covering the 2- and

G-meter bands is evident by the number of
v.h.f. operators who have been attracted to
manufactured units designed for this combina-
tion of bands. The idea appeuled to me as soon
us | saw the first ads, and I immediately started
laying plans to build such u unit. The develop-
ment was not without its headaches, but the
tinished product shown in the photographs was
well worth the etfort.

r[rm popularity of the concept of a band-

Exciter Circuit

The circuit of the v.f.o. and frequency-
multiplying stages is shown in Fig. 1. The
v.f.0. circuit is essentially a copy of vue deseribed
earlier by W3LCK,' except that the tuning
range bas been altered to cover 8 to 9 Me., and
frequency is tripled, rather than doubled, in the
output circuit.

The sceond stage, using a 6BCS5, may be
switched to operate either as a buffer amplifier
for the v.f.o., or as a 24-Mec. crystal oscillator.
The output of this stage is tunable from 24 to 27
Me. so that multiples will fall in both of the
desired output bands. The 4700-ohm loading
registor across Ly ussures stubility when the 6B8C5
is working straight through. :

In the first position of S; (xravL), the v.f.o. is
off and the crystal is connceted into the 6BCSH
grid cirenit. In the sceond position (v.r.0.), the
grid of the GBCS5 is connected to the output of the

# 377 Franklin Clourt, Worthington, Ohio.

! Beckage, A V.F.0, for 6 Meters,” QST, June, 1959,

December 1963

This rig covers the two v.h.f£.\'\DX’’
bands with optional v.f.o0. or crystal
control. A pi-network ouiput circuit
is used on both bands.

v.f.0., and the cathode eircuits of the two stages
are connccted in purallel. In the third position
(sroT), the v.f.0. cathode ulone is grounded,
turning on the v.f.o. to provide a spotting signal.

The output tank ecircuit of the 5763 in the
third stage may be tuned so as to double to 50
Mec. or triple to 72 Me., the tank capacitor hav-
ing sufficient runge to cover hoth scgments.
‘The output of this stage may be switched either
to drive the driver stage (Kig. 2) directly on 50
Me., or to furnish 72-Me. drive to the following
7558 doubler stage whose output is tuned to
144 Me. The 7558 is o v.h.f. version of the
5763.

To uchieve u reasonably low-C output circuit at
144 Me., tuning capacitor (7 is in series with the
tube capucitance across the coil. Since the
low-potential point, of the circuit varies with the
setting of (7, the plate voltage is fed to the tank
through an r.f. choke. Series tuning is used also
in the inductively-coupled input of the driver
stage when the latter is operating at 144 Me,
The ) of these circuits is low enough so that
retuning is not required if the cireuits are initially
sct near the center of the band.

Driver and Final Amplifier

Another 755% is used in the driver stage (Fig.
2). On 144 Me., the output tank and coupling
arrangement to the grid of the final amplifier
is the sume a8 in the 144-Me. doubler, with Ly
as the driver plate coil and Lg as the final-ampli-
fier grid coil. On 50 Mec., however, the switch
returns the circuit to @ conventional parallel-
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(4)

105,150

V.FL./ TRIPLER

DOUBLER OR
TRiPLER

EXCEFT AS INDICATED, CECIMAL
VALUES OF CAPACITANKCE ARE
IN MICROFARADS ( uf }; CTHERS

Fig. 1 —O:scillator and fre-
quency-multiplying cir-
cuits. Fixed capacitors of
decimal  value are disk
ceramic; others are silver
mica if not listed below.
Resistors are 2 watt unless
indicated otherwise.

RES(STANCES ARE IN CRMS:
K= 1000

-

“+4C0V.

Ci—Double-bearing 20-pf. midget variable {Hammar-
lund MC-20-S).

C2—Air trimmer (Hammarlund APC-50).

Cs, C4—NPG ceramic (Centralab TCZ-300j.

5—Air variable (Johnson 167-1j.

Cy—Midget variable {Hammariund HF-50).

C;—Ceramic trimmer (Centralab 825-AZ).

Cs—Ceramic trimmer (Centralab 822-EN).

I;—6.3-volt pane| lamp (green).

Ji—Closed-circuit key jack.

L1—32 turns {see text) No. 29, ¥-inch diam., 2 inches long
{B & W 3007 Miniductor).

DOUBLER .

Y@

TC DRIVER
{S4p) FIG. 2
144 Mc. —.

ARE IN PICOFARADS (pi oR uut);

o
=100V,

TO DRIVER

16.3 CATHOODE FiG.2

.

F

L2—18 turns No. 22 enam., close-wound an ¥g-inch iron-
sleg form (CTC PLS-8 form).

Lz—21%2 turns No. 28 enam., close-wound on Ya-inch
phenolic form.

Li—5%2 turns No. 16 tinned, Ya-inch i.d., 3 inch long.

Ls—35 turns No. 16 tinned, ¥-inch i.d., % inch long, tapped
at canter.

Ls—1 turn No. 14, covered with cambric tubing and
wound around center of ;.

M;—0-1 d.c. milliammeter, resistance approx. 50 ohms.

R:, Rz—1 per cent tolerance (iRC type DCC).

RFC;—R.f. choke {Ohmire Z-14).

RFC;—R.f. choke {Ohmite Z-28).

€AUSA 5763 I

€BCS  75S8s

RFCy—R.f. choke {Chmite Z-50).

RFCs—R.f. choke {Ohmite Z-144).

RFC;,RFCc— 18 turns No. 18 enam.; ¥-inch i.d., close wound.

S1—Ceramic rotary switch, 2 sections, 2 poles, 3 positions
(Centralab PA-2045),

S,—Phenolic rotary switch, 1 section, 2 poles, 3 positions;
see Fig. 3 for other pole (Centralab PA-1003).

S;—Phenolic rotary switch, 1 section, 2 poles, 2 positions
(Centralab PA-1003).

S1—Ceramic rofary switch, 3 sections, 2 poles per saction, 2
positions;see Fig.2 for other poles (Centralab P-272
index, 3 type VD sections; see text for assembly]).

Y1—24~-27-Mc. third-overtone crystal.



Bottom view showing arrange-
ment of components on the
underside of the chassis. The
perforated-aluminum bottom
cover has been removed.

tuned tank with capacitive output coupling to
the Hnal. In this cuse, the tank circuit is com-
prised essentinlly of [z shunted by (2, the
inductance contributed by Ly being relatively
small at this frequeney. Drive to the final may
he wdjusted as required by mmeans of Rz which
alters the driver sereen voltage,

A Penta Labs type PL-L7TA tetrode is used in
the final wplifier, This tnbe is compaet and cor-
ries full eatings to 175 Me. A pl network, toward
which the author is partial, operites with rewson-
able efficieney aud 1s more convenient to adjust
than a link-coupled tank or linear circuit. The
finnl is “neutralized’” by series-resonating the
sereen, This is the funcetion of RFCx.

Meter My in Fig. | may be switched to rewd
cither 5763 plate current (50 ma. full-ecale) or
tinal-amplitier grid curvent. (20 ma full-seale).
Monitoring of the 4763 plate current is helpful
in scleeting (by the plate-current, dip points) the
desired output, harmonic (50 or 72 Me.). Other-
wise, all ¢ireuits preceding the tinal amplifier are

Chassis-plan view of the 2- and
6-meter transmitter showing the
v.f.o. box to the left, the final-
amplifier box to the right and
power-supply equipment at the
rear. The unit is normally fitted with
a perforated-aluminum enclosure.

December 1963

simply tuned for maximum amplifier grid current,
after which the grid current is adjusted to proper
level by the sereen control in the driver stage. A
separate meter is used to check final-umplifier
plate current. The transmitter is keyved in the
cathode ecircuit of the driver stage. Unkeyed
stages are provided with fixed protective bias.

Power Supply

Iig. 3 shows the power-supply eircuits. The
high-voltage supply, using type 3B28 rectifiers
(low-noise versions of the 866A), delivers about
1200 volts at i final-amplifier load of 200 ma.
Oz, sereen voltage (approgimately 500 volts)
is obtained through o dropping resistor (40K, plus
fty, plus o) from the plate supply in the con-
ventional manner. On cow., 1 6AQSHA in o limiter
cireait. prevents soaring of the sereen voltage
under open-key conditions. g provides adjust-
ment of final-unplifier sercen voltage over o
range of about LOO volts.

The low-voltage supply, from which all other

13



DRIVER

o 4 B
=40V, ;4 KEY +400V. O
FIG.1 FIG.I

FINAL AMPR 50 OR 144 Mc
500 “
C" 5KV, LI0 Lll

RFCj2
7ph,

EXCEPT AS INDICATED, DECIMAL
001 VALUES OF CAPACITANCE ARE
IRV, IN MICROFARADS ( mf ); OTHERS
(,1, ARE IN PICOFARADS (pf. OR ppuf.);

RESISTANCES ARE IN OHMS;
K= 1000

[e O
TO S35 TO S3a &3V. +500V. + 1200V,
FIG.l

Fig. 2.—Driver and final-amplifier circvit. Capacitors of decimal value are disk ceramic; others are silver mica except
as listed below.

Cy—Same as Cs.

Cijo—Same as Cs.

Ci1—Ceramic capacitor (Centralab 858S-500).

Cia— Air variable (Johnson 167-3).

Cia—Air variable (Johnson 154-1),

J2—Chassis-mounting coaxial receptacle.

L7—7 turns No. 16, %-inch i.d., 34-inch long.

Le—35 turns No, 14, ¥4-inch i.d., ¥4-inch long, tapped at
center,

Lo—1% turns No. 16 covered with cambric tubing and
wound around center of L.

stages arc operated, delivers 400 volts. A H-volt
filament. transformer, 7', connected in reverse to
the 6.3-volt winding of the low-voltage trans-
former furnishes, after rectification and filtering,
about 150 volts of fixed bias. Potentiometer s
is provided for adjusting biss to the two multi-
plier stages. Bias for the driver is regulated at
~4() volts hy a series pair of inexpensive zener
diodes. Bias for the final amplitier is regulated at
—490 valts bv the 0B3.

Modulator

The modulator used with this transmitter was
patterned after the 6146 modulator described in
the last few editions of the ARRL Handbook, to
which reference should be made.

Control Circuit

Tn Fig. 3, Ss turns on the low-voltage, bias
and filament supplies. Ss is in scries with the
high-voltage switch Sg, so high voltage cannot be
turncd on until after S5 has been closed. With
S5 closed, Sg will then actiate Ay, One pole of Ky
closes the primary circuit of the high-voltage
transformer T, a second pole switches on the red
warning light /9, und the-third pole closes the
cuthode eircuit of the v.f.o. and/or the cathode
cireuit of the GBCS to activate the transmitter.
For tune-up purposes, these cathode circuits may
be closed without applying high voltage to the
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Lio—1 turn No. 12, Y2-inch i.d.

Lit—7 turns No. 14, %4-inch i.d., 7-inch long.

R3—2-watt control (Ohmite CU1041).

Rs—1 per cent tolerance (IRC type DCC).

RFCs RFC,2—R.f. choke (Ohmite Z-50).

RFCs—R.f. choke (Ohmite Z-144).

RFC7, RFCs, RFCo—R.f. choke (National R-60).

RFCia, RFCi1—18 turns No. 18 enam., ¥8-inch i.d. close-
wound.

S4—3See Fig. 1.

tinal by placing Sy (Figs. 1 and 3) in the 1UNE
position.

When S is turned to the A.M. position, Spa
shorts the key jack J/; (in case a key is plugged
into the jack), turning on the driver stage.
In this position, Sep (Fig. 3) sets up o 115-volt
n.e. cireuit (through .f3) fo a relay located on
the modulator chassis, which applies plate volt-
age to the modulator. This relay is then actuated
simultanecously with K, when S is closed, thereby
putting the eomplete transmitter on the air.

Qperation with 8 in the ¢.w. posrTioN is the
game, except that the key is no longer shorted by
Noa und Sy actuates Ko (Fig. 3), which intro-
duces the sercen-voltage limiter and shorts the
modulation-transformer secondary (through J3).
The modnlator cannot be operated in this con-
dition beeause its switching-relay circuit is open
with Ss in the ¢.w. posiTION.

Construction

The unit is built on o 17 X 13 X 3-inch
chassis with an 8 X 19-inch panel. Most of the
v.f.0. components, including the 0B2 screen
regulator, ure enclosed in an aluminum box at
the left end of the chassis. (!5 and L, however,
are actunlly mounted on the under side of the
chassis with the capacitor shaft and the coil-slug
serew protruding into the bottom of the v.f.o.
hox. L1 is mounted on small standoff insulators.

QST for



Tuning capacitor '} i8 eclevated uhove the
hottom of the box to line its shaft up with the
dial. If the cupucitor is mounted in conventional
muuner, capacitance increases with clockwise
rotation, which meuans that frequency decreases
with clockwise rotation of the tuning knob. If
this i3 objectionable (1 didn’t find it sv), the
capacitor may be turned end-for-end and the
dial coupled to the tail shaft. An alternative is to
remove the stop pin from the shaft of the cupa-
citor, which will allow the rotor plates to be otfset
180 degrees iu respect to the dial pointer.

The tinal-amplifier components are housed in
a lurger box at the opposite end of the chassis,
The PL-177A is mounted in a septar socket
(Johnson 122-101) set in a cleurunce hole cut
through both the chassis and the bottom of the
box. Pins 1, 3 and.5 are grounded to the chassis
with heavy copper strap.

Tank capacitor (12 is mounted on a heavy
grounding bracket attached to the left-hand wall
of the finul-amplifier compartment in such a
position that the blocking enpucitor, €'y, will
just tit between one of the stator rods and the
radinting plate cap of the tube. The output
cupucitor, (3, is mounted on the Hoor of the box.
The switch sections used for Sa have four poles
per section, although four poles ure not needed.
This type wus seleeted beeause the capacitunce
per pole is lower than in switches having fewer
poles. The unneceded contacts were removed by
drilling them out. 84 is mouuted tfrom the rear
stator bar of this capacitor, with the switch arm
connected directly to one of the stator terminals.
Iq0 is then soldered between one switch terminal
and the stator of Cig. The plate choke, RFFCy, is
mounted between the plate cap of the tube and o
stand-oft insuluator fustened to the left-hand wall

6 Hy.
200 MA.
+ 400V,
)
~100V.
o
)
~40V,
100K
2w, | 30k o BIAS -90V,
oW, 2 o0
R
yCR, ’
YR 083
6.3V,
- 3 EXCITER
o
—-0 6,3V,
FINAL
+500V,
‘L— 10K Fiof %
e oW, : g
H 1 47K
H Y |SCREEN L) G
SN ST VOLTAGE T
H | -
|
®—ot : cn
SCREEN
TO Spp ! T—:_ ! “REG. 40U,
FIGT 3
3P B k2
K, Se
+1200V.
1 Q
‘L (-2 (I5V.AC. TO MOD. PWR. RELAY
J 3 4+ H.V. TO MOD. TRANS,
N 3 [ ) NS. SEC.
RELAY —

4+ H.V. FROM MOD. TRANS. SEC.

Fig. 3—Power-supply circuit for r.f. section. Capacitances are in uf. Capacitors of decimal value are disk ceramic; others
are electrolytic. Resistances are in ohms and resistors are 2 watt unless indicated otherwise.

CR;—Selenium rectifier, 130 volts, 65-75 ma. (LT.T. Rz, Rs, Rio—Slider adjustable.

1234A-H). RFCiz, RFCia—Same as RFCio.
CR2, CRz—20-volt {V7), 150-mw. zener diode (Hoffman  S.—See Fig. 1.
type HB). S:, Se—6-amp. d.p.s.t. toggle switch, poles in parallel.

Fi—Fuse, slow-blow type.

12—6.3-volt panel lamp (red).

Ja—4-prong tube socket.

Ki, Ka—3-pole 115-volt a.c. relay (Potter & Frumfield
KA14AG).

Lio—Filter choke (Triad C-14X).

Lia—Filter choke (Stancor C-1721).

Rs, Re, Re—Linear control (Ohmite "AB'’ typel.

Ti—Power transformer: 700 volts r.m.s., c.t.,, 160 ma.;
5 volts, 3 amp; 6.3 volts, 5 amp. (Triad R-16A).

T:—Filament transformer: 5 volts, 3 amp. (Triad F-7X).

Ts—Filament transformer: 6.3 volts, 3 amp. (Triad F-16X).

Ts—Filament transformer: 2.5 volts, 10 amp. (Merit
P-3042).

Ts—Plate transformer: 2400/1800 volts r.ms., c.t.,
200 ma. (Thordarson 21P91).
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Detail view of the v.f.o. assembly. The 6AUé is above and
the OB2 below. Adjusting controls of Cz and L2 may be
seen on either side of the tuning capacitor.

of the hox at the same level as the plate cap,
where the choke is bypassed. A shiclded high-
voltage lead runs from the standoll insulator to
the meter, and thence to the power input econ-
nector. A length of RG-141/U conneets the stator
of (13 to the UHF output coux conneetor, J 3, at
the rear of the chassis, /2/'Ca is connceted di-
rectly across Jo.

‘I'he switeh index head which controls S is
fitted with a shaft made of insulating rod. The
shaft extends from the index, through the switch
wafer 84, aud through & bearing set in the rear
wall of the hox. The end of the shuft is titted with
an arm which is linked mechanically to other
scetions of 84 below deck through a hole in the
chassis at the rear of the box.

Components of the remaining r.f. stages are
assembled in the urea between the two boxes,
most of them being mounted under the chassis.
The tubes and the driver tuning capacitor (7g ure,
however, on the top side.

T'he spuce on the underside of the chassis is
divided into two sections by a lateral batfle
shicld of perforated aluminum. R.f.-~cireuil com-
ponenis are mounted forward of this shicld and
power-supply components to the rear,

The two double-pole switch wafers comprising
Sya-p and Sge-n are epoxied into the edges of
picees of Lucite sheet which have been cut out to
follow the eontowr of the wufers. The Lucite
pieces are, in furn, cpoxied to the chassis. ‘The
switeh shafts, mude from Lucite rod, extend in
cach cuse from the switch wafer through a
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bushing set in an aluminum bracket fastened to
the chassis. "I'he bearings are made of larger-size
Lucite rod drilled out to fit the shaft. The
bearing-hole brackets ure o placed that the ends
of the shafts line up with each other and also
with the linkage hole for Ssi previously men-
tioned. The linkage arms were made by pulling
apart. a2 Millen “universal-joint” type of shaft.
coupler, and bending onc side of the metal *“U?”
out straight to form an arm. One of these shaft
couplers will make fwo arms. Alternatively, o
canventional coupler of the bakelite-washer type
could be used by removing the hub and support-
ing strip from onc side of a flexible shatt coupler,
and riveting on a flat metal arm in iix place. The
arms are linked together with stiff steel wire.
This may sound like a rather crude arrangement,
but it works well.

Most of the remaining constructional details
may be determined with sufficient accuracy by
referring to the photographs. The two meters
are shielded with metal cups. The power-supply
cquipment oceupies the rear portion of the chas-
si4, both above and below deck. Be sure that the
shaft of serecn-voltage limiter control Rg (Fig. 3)
is grounded to the chassis. Shielded wire is used
for all power wiring.

Solid r.f. connections are of more than ordinary
importunce at the high frequencies involved.
Unavoidable high-@) circuits result in compara-
tively lurge tank currents. The use of lockwashers
on screws which serve to secure an r.f, contact
to chassis or elsewhere iy strongly urged. The
exciter coils should be well spaced from other
metal,

Exciter Adjustment

The v.f.o0. is first adjusted to cover the correet,
frequency range of & to 9 Me. It is a good idea
to have a couple of extra turns on Ly, since it is
easier to remove turns than to add them. A cali-
brated genernl-coverage receiver is the most
convenient means of checking frequencey. If one
is not uvailable, you will have to cheek with an
indicating wavemeter or grid-dip osecillator until
vau have the approximate range, and then listen
for the harmonies on 2 and 6 meters while making
final adjustment.

With €} set at minimum, adjust s to give a
signal at 9 Me. Then set €; at maximum and
checlk the frequeney. If the frequeney is much be-
low & Me., the coil must be trimmed, the eireuit.
retuned to 9§ Me. with a larger eapacitance ut
("5, and the proeess repeuted. If the frequency
is higher than % Me. with (g set at maximum, Ly
must. be inereased, the circuit retuned to 9 Ne.
with less capueitunce at (s, and the process re-
peated. In this manner, the range can be adjusted
so thal it is spread out over most of the dial
seule. The portion of the diad from & to K22 Me.
is calibrated in terms of the two-meter freqiencies
of 144 to (48 Me., while the portion from 5.33
to & Me. is ealibrated in terms of the six-metor
frequencices of H0 to 54 Me.

‘I'he remaining tuned eireuits should be ehecked
with a grid-dip oscillator to malke sure that they
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are tuning to the approximate correet frequencies.
The slug of 1,2 should be set at about the center
of the 24-27-Me. range. 'L'he higher-frequency cir-
cuits can be adjusted by squcezing or stretching
the coils 48 neeessary.

The binsing voltages should be adjusted to the
values shown in the diagram. Remove the
5U4GB rectifier from the low-voltage supply,
allowing the bias supply to operate alone. Adjust
5 to give — 100 volis. Starting with the arm of
I’ al ground, adjust R carcfully to the point
where the output voltage (approximutely —40
volts) does not inerease. Set 125 just slightly ubove
the point where the voltage starts to drop off
when the arm of g is moved back toward
ground. Zener current should not. be more than
2 or 3 ma. The slider on /¢; should be adjusted
by starting near the ground end and gradually
moving the slider up until the 0B3 ignites. Be
sure to turn off lhe supply while adjusting the
slider! Replace the 5U4GB in its socket.

Now turn S; to the wuNE position, and S, to
XTAL or v.F.n.; turn on the low-voltage supply
and close the key while the vurious exciter cir-
cuits are adjusted for maximum final-amplifier
erid current, first on 50 Me. and then on 144 Me.
Readjust Its, if nccessary, to maintain a bias of
— 100 volts with cxeitation, With the drive con-
trol set, ut muximum (arm away from ground),
maximum grid currentshould run to 15ma. or more,

Final-Amplifier Adjustment

Although @ lamp-bulb r.f. load will not give
a very reliable indication of power output at these
frequencies, such a load connceted across Jo will
serve for preliminary testing. With Sy in the c.w.
position, und the key open, turn on the high-
voltage supply and adjust I3 until a screen
voltage of ubout 540 volts is obtained with Iy
set at about its mid position. . gain, be sure to
turn off all power while the slider on Rg is being
adjusted!

Close-up view showing

the mounting of switch,

sections Sap-p, right
and Ssc-D, left.

December 1963

This view shows detdils of the interior of the amplifier box.
Ciz2 is mounted against the right-hand (upper]) wall. Cia,
partially visible at lower left, is mounted
on the floor of the box.

The excitation control, R, should be backed
off before closing the key, and then gradually
increused us the tuning progresses. With Sy still
in the c.w. position, close the key no longer than
is necessary until tuning and loading adjustments
are completed. The pi network is adjusted in the
customary nanner, adjusting (Y43 for loading
while maintaining resonance with Cj2. ‘The ampli-
fier may be loaded to a plate eurrent of 200 ma.,
at which time the grid current should be adjusted
to 5 ma.

A final check on sereen voltage should be mude,
and /29 readjusted, if neeessary, to set the screen
voltage at 500 under loaded conditions.

Before applying modulation, Ss should be
turned to the a.m. position and /g adjusted to
give a scrcen voltage of 500 under the fullv-
loanded condition. Once more, be sure that wil
voltages are off while adjusting the slider on
Ro.

Appreciation goes to WSUHZ and W8RRJ for
providing critical hearing aids during the on-the-

adr tests. HEE
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o Beginner and Nowvice

How To Fight Your Image Battle

A Simple Trap To Attenuate Images

BY LEWIS G. McCOY,* WI1ICP

This photo shows the completed image trap. The coil is

mounted on an 8-terminal tie-point strip.

will usually sturt off with u simple receiver,

either o commereial low-cost unit or «
home-built job. Low-cost commercinl receivers
are usually manufactured with a bare minimum
of eircuits simply because it is a highly competi-
tive market, Such receivers are all right for the
short-wave listener who doesn’t have u scrious
interest in communication, but they are usually
inadequate for the ham who wants to muke con-
tacts. Whenever o receiver doesn't have a suth-
cient number of tuned circuits in its ‘“front
end,”” there is a lack of “image’’ rejection. To
the newcomer, the word “image’ doesn’'t mean
much, 50 let's show what it is and you'll quickly
see why a receiver should have good image
rejection.

qls a general rule the newcomer to ham radio

What's An Image?

Fig. 1 is u block drawing of the front end of &
simple superhet receiver. Such u receiver would
probably have a mixer, an oscillator, and then
the intermediate frequency stage or stages. A

* Technical Assistant, ()S7". i
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signal coming in on the antenna feeds into the
mixer. Also being fed into the mixer stage is a
signal from the oscillator. ‘T'he two signals “ beat
againgt each other in the mixer and produce a
third signal which is the difference between the
two. {Actually, there are both the sum and dif-
ference frequencies produced, but for the mo-
ment we'll ignore the sum frequency.j When the
signal is properly tuned in, this third signal
coming out of the mixer is the same frequency
a8 the intermediate frequency, und it is fed
through the i.f. amplifier.

Now comes the clinker! Let’s assume there is
insuflicient selectivity in the antenna circuit into
the mixer and also let’s put some uctual frequen-
cieg into the picture to see what happens. Sup-
posc we want to listen to a signal at 7100 ke.
and we tune in a signal on this frequency. It
comes down the antenna and is fed into the mixer
wlopg with a signal from the oseillutor. The two
gnals are mixed, one at 7100 ke. and the oscil-
lator signal at 7555 ke., resulting in u beut ut
455 ke., the intermediate frequency. Fine and
dandy up to this point. But ulso, let's ussume that
there is a strong commercial teletype station on
8010 ke. This signal is ulso fed down the untenna
into the mixer, along with our saume oscillator
signal at 7555 ke, The difference in frequency be-
tween X010 ke. and 7555 ke. is also 455 ke. So
what happens? The intermediate-frequency am-
plificrs have no way of telling the teletype from
the ham station, su even though your receiver
dial is set ut 7100 ke., what yvou hear in your
headphones are two signals on the sume fre-
quency. One answer to the problem is to have

ANTENNA
758SKC.
AMATEUR =2100KC.
SIGNAL 455 XC.
7100 Ke. MIXER 455 KC. I.E.
8010 KC. 455 KC.
COMMERCIAL
-5
455 KC,
7855KC.
0scC,

Fig. 1—This drawing shows the relationship of signals
coming down the antenna and into the mixer stage. See
text for a detailed explanation.
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adequate selectivity before the mixer to dis-
criminate ugainst or attenuate the unwanted
image signal.

It is not at ull uncommon for ARRL Head-
juarters to reecive complaints about ‘“‘commer-
cials” in the ham bunds. Many of these com-
plaints obviously come from amateurs who actu-
ally are reeeiving images and don’t know any
hetter. It is true that an occasional commercial
station will get into a ham band where he doesn't,
belong. Also, many hams believe that the ama-
teur bands are exclusively for amateurs. This is
not so. For example, the only ecclusive amateur
hands on a world-wide basis are the 20-, 15-, and
10-meter bands.! On 40, the portion from 7000
to 7100 ke. is exclusively amateur, but all the
other frequencies between 7100 and 7300 ke. are
shared with other services.

The inexpensive receivers we have been dis-
cussing here are useful for making contacts on
the 80- and 40-meter Novice bands, but below 40
meters they leave much to be desired. In this arti-
c¢le we are guing on the assumption that the be-
ginner eventually plans a better receiving setup,
but for the time being is interested in getting rid of
interfering images on 80 and 40. For the higher-

frequency bands, both sensitivity and selectivity

must be improved to make the receiver useful.
This requires more cowmplicated devices, such as a
crystal-controlled converter. 1If you are inter-
ested in building a crystal-controlled converter,
vou’ll find complete details in the ARRL Hand-
hook. However, only a very simple circuit is
required to give excellent image rejection on the
lower bands und will considerably improve the
low-cost commercial receiver.

Fig. 2 shows the circuit of an adjustable trap
that is connected across the feed line of the re-
ceiver’s antenna terminals. The operation of the
unit is quite simple. Whenever you have an ama-
teur signal being interfered with by an image,
vou merely “null” out the image by tuning .
We sct up a “clunker” receiver in our lab and
then fed in u strong image signal — strong
cnough to completely mask out a weak amateur
signal. By adjusting ', we werc able to reduce the
image signal to a pouint where the weak amateur
station became good copy.

Almost all of the low-cost receivers use u
455-ke. 1.f. and the image will appear at twice the
if., or about 900 ke. away from the desired
signal. We found that the trap, when tuned to
the image frequency, only slightly reduced the
gain of the recciver at the desired frequency.
Normully, this point wouldn’t be worth mention-
ing except for one interesting thing. We deeided
to try the trap on a strong local amateur signal at
one end of the 40-meter band (7280 ke.) while
listening for wmateur signals at the low end of
the band. In our case the strong local signal
was WI1AW whose antenna terminates at the
same mast ours starts from, so the signal was
plenty strong. So strong, in fact, that it was
impossible to tell at first when the trap was

“1kixeeption: 14,250 ke. to 14350 ke. is reserved by
U. 8. 8. R. for fixed and mobile services.

December 1963

4 J2

-
rec.” T r
-+ L

ANT,

€
3spf,

Fig. 2—Circuit diagram of the image trap.
Ci1—35-pf. variable (Hammarlund HF-35),
J1, J2—Phono jacks.
Li—47 turns No, 18, 1%-inch diam., 16 turns per inch
(B & W type 3019 Miniductor).

actually tuned to 7280 ke. We adjusted the trap
by removing the untenna from the antenna side
of the trap and substituting a few inches of wire.
This reduced the pickup enough so that it was
pussible to adjust for a null. There wus a decided
improvement sud the receiver didn't overload or
block nearly as much as without the trap. We
don’t claim it as a world-beater for getting rid of
local QRM but, as they say, every little bit helps.
‘The unit is eusy to build, so for those hums who
have a strong local who usually operates on one
frequency (and there seem to be plenty who do),
we would suggest they try the trap.

Making the Trap

The components were mounted on a 2 X 4
X 6-inch aluminum chassis. Phono jacks are
used for the input and output terminals, .,
und Jo. If desired, the more expensive coax
chassis connectors can be used. The jacks are
mounted on the rear of the chassis und a single
lead is brought up to one end of L;. At first we
tricd the wvariable capacitor mounted on the
chassis top without a metal front panel. There
was enough hand capacitance when tuning € su
that it proved difficult to get the null in the right
place. Putting on a small metul panel (5 by 6
inches) gave enough shiclding to eliminate this
problem.

‘The coil is mounted on a standard terminal
strip and supported by its own leads. Unwind
one half turn from the coil support bars at each
end of the coil to provide cnough lead length to
conneet to the terminal strip. With the coil
specified in Fig. 1, the tuning range of €7 will
cover the 80- and 40-meter bands. The HF-35
cupacitor specified has a maximum ecupacitance
of 36 pt. and a minimum of 3.2 pf. If another
tvpe is substituted, it should have a similar range.

To find out whether an interfering signul is
truly an image and not a commercial station
actually in a ham band is quite simple. Tune
to null out the interfering signal. If both the
interference and the desired amateur signals null
out, then the commereial is actually in the band.
{t the interfering signal nulls out, but not the
desired signal, then it is an image.

As we pointed out earlier, not ull ham bands
are exclusively amateur. Novices who operate on
41) meters will svon find that under certain con-
ditions their portion of the band may be loaded
with foreign broadcast stations. @ET=—]
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Summary of Rules—-1964 ARRL DX Contest

NL\TEURS throughout the world are invited to participaie in the 30th ARRL International DX

Clompetition.

those DX

A certificate will be issued to the top phone and e.w. scorer in each country. For
stations that do not reccive complete DX Clontest rides (next. month in @S7') in time for

the contest, here is a summary of the rules for the 1964 ARRL DX Contest — they are unchanged

from 1963.

1. DATES:

Wi, Ki1,
W2 Kz W42, WB8— NJ NY

This 1964 DX Contest will be held two week ends each for c.w. and phone:

PHONE: February 8-9 and March 14-15
C.W.: February 22-23 and March 28-29

Nab. as well as a.m. stations are invited to participate in the phone contest.
Phone and c.w. are separate contests.

. TIMES:

The starting time in cach instance is 0001 GMT Saturday wud ends 2400 GMT Sunday.

. OBJECT:

DN stations try to QRO as many W-I-VI-VO-KHG-KL7 stations as possible during the
contest. in as many different eall areas possible per band.

. EXCHANGES:

DX stations send RS or RST report followed by a three-digit number representing power
input. For example, on e.w. you might send 579050, which means RST 579 and power
input 50 watts, U.S.A-Canada stations will send a mumber eonsisting of RS or RST
report followed by the name of their state or provinee, whose abbreviations follow:

W A7 — CONN MAINE MASS NIT RI VT W9, Ko, WA9 — ILL IND WIS
Fo. K, W49 — COLO IOWA KANS MINN MO

I3, K3 — DEL AID PA DC NIBR NDAK SDAK
4, 1\4 W44 — ALA FLAGA KYNCSCTENN VA 1"/ — NRB NS PEI
} ’,7] Ki, W45—ARK LA MISS NMEX OKLA FR2— QU

T XAB " E3— ONT
wea, ke, WWA6 — (AL UE4 — MAN
KHE — ITAWAII VES5 — RASK
W7, K7 — ARIZ IDAHO MONT NEV ORE UTAH VE6— ALTA

WASIT WYO V"R? - B

KIL7 — ALASKA
e, K8 WA8 — NMICH OHIO WVA

8.

6.

V"ER — NWT YUKON

I'0 — NFLD LAB

SCORING:

Repeat Q802 on additional bands are permitted. Your multiplier is the total cull arcus
(not states) QSOed on each band (maximum of 21 per band). The 21 call arcas are listed
above. Iinch completed QSO counts three (3) points. For DN stations incomplete contucets
count two (2) points. FINAL SCORT is the number of (SO-points times the multiplicr.

ENTRY:
frree log forms are available on request from ARRL. You don’t have to use these forms.
Logs should contain cully, dates, times, bands, exchanges, aod pointe. Sign vour name to
the statement: “L have observed all competition rules and regulations for my country.”
send your log with summary data to:

AMERICAN RADIO RELAY LEAGUE

225 MAIN STREET

NEWINGTON, CONN. 06111, U.S.A

Your entry must be postmurked by May I, 1964, to be eligible.

- Sirays “§s

). Robert 1. Curtis, W4JIWV, whose article,
“The WLIWV RSB, Exciter,” appeured in the
Junuary 1963 issue of @ST, has notified us that his
new address is Box 1525, Craig Air Force Basc,
Alabama.

Visitors to the 1063 Oklahoma Rtate Juir got a
mood look at ham radio, courtesy of the crew from
K5FHP/AG4BX. A sideband kilowatt and teletype
ecquipment were part of the gear displayed in the
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28 3 R-toot trailer. Military and  civilian MARS
men, AFASDNMT, AFSMJIY, AFASSUD, AFASEJLT,
and WASDXE, helped set up and operate the station.

Here's read cooperation. When WA9BPG ran out
of gas on a busy Milwaukee expressway, KOPGE
culled poliee {who delivered two gullons of gaso-
liner and KOZEZ culled BPG's wife to suy he’d be
fate for dinner.,
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Adapting the 20A Exciter to RTTY

Simple Plug-In Unit for Frequcncy-Shift Keying

BY ROBERT L. ANDERSON,* W8KZM, ex-WA2]JDF

i the increasing popularity of RTTY,

ix/ many hams will have the problem of

modifying their  existing  oxeiters  for
frequency-shift keving (f.8.k.). Although many
of the newer exciters are provided with f.s.k.
eircuits as standard equipment, the earlier trans-
mitters are not so equipped. This article deseribes
an f.s.k. eircuit that was designed and built for a
20-A, but it could be nsed with o 10B or any
heterodyning exceiter provided the exeiter has a
crystal-controlled oscillitor ar mixer. The circuit
requires only four conneetions to the 20-A —
one to the 9-0Me. crystal-oseillator grid, one to
eround, and two to the 6.3-volt filament cireuit.
(which is not grounded) — all of which ure avail-
able at the 6118 erystal-oscillator tube socket in
the 20-A.

The portion of the cireuit that is intercon-
neet<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>