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THE ONLY TUNABLE
VHF CONVERTER,
MODEL VHF 126

VHF pioneers designed and’built this
versatile YHF Converter. It will ex-
tend the range of any communications
receiver through the &, 2 ond 1V
meter bands. All bands are tuned
with equa! ease since the 50mc tuner
does the tuning for the higher bands
in the same way it tunes the 50mc
band. Sensitivity 2 microvolt with
very low noise figure, Built-in power
supply. Simple to install and requires
no circuit modification to select either
VHF or standard communication
ranges. Designed and manufactured
to the requirements of costly astron-
omy receivers,

Experience the finest YHF recep-
tion, ever!.,.$239.00 Amateur Net.

RME

division of Electro-Voice, Inc.

RME DB23 PRESELECTOR...

improves the performance of any re-
ceiver, Three 6J6 twin triodes are used
as nevtralized push-pull stages in a
unique combination of selective and
wide band RF amplifiers. You get a
minimum gain of 20 db throughout all
ham bands from 3.5 to 30 mc, and
signal-to-noise improvement can be as
much as 7.5 db over that of the
receiver olone. Input circuits are accu-
rately matched to any standard type
antenna. Operatfion is simple; merely
set band selector and adjust peaking
control for maximum signal. ..$49.50
Amateur Net.

CHECK ANY RECEIVER,
THEN CHECK
THE RME 4350A.

1t has everything you want ond need.
Study and compare these features usu-
ally found in only high-priced re-
ceivers. Efficiency concentrated for
bam bonds only. IF curve is 2.8 kc
wide without crystal, dawn to 100
cycles with crystal. Sensitivity one
microvolt with low noise figure. Dual
conversion for image rejection of at
least 54 DB. Six-pound cast panel
with. heavy gauge steel chassis and
cabinet gives maximum stability.
100 ke crystal calibrator, Single dual
speed dial for easy tuning. Engineered
for maximum performance on $SB,
CW and Phone. ldeal for contests and
DX under all receiving conditions.
FCDA Item R-16. $249.00..Amateur
Net. Model 4302 Matching Speaker
$17.50 Amateur Net.

MICHIGAN

Write Dept. QT-2 for free literature on RME equipment—built by hams, for hams.




o without half trying!

HT-33A

linear amplifier

There’s more than one reason why the
HT-33A was designed to be rated conserva-
tively ot the maximum legal input. Talk-
power was part of it—enough to provide
output to the antenna that guarantees you
one of the really big signals on the band.
But way beyond that was a need for re-
serve-power . . . to insure the effortless
operation that means so much to efficiency
and component life. Your distributor is
ready to give you a convincing demon-
stration.

Available with convenient terms
from your radio parts distributor.,

hallicrafters

Chicago 24, Il1.
Where the new ideas in
Amateur Radio are born.

Export Sales: International Division
Raytheon Manufacturing Co., Waltham, Mass,

the Big Signs

this one puts out “rocking c

FEATURES

Make
for annual SSB dinner,
New York City, March
24th

reservations now

Maximum legal input.

Certified for FCDA matching funds.

Third and fifth order distortion products down
in excess of 30 db.

Passive grid circuit. 50 to 75 ohms input.
Built-in r.f. output meter to simplify tune up.
Complete coverage of 80 thru 10 meter
amateur bands.

Pi-network for maximum harmonic
suppression.

Variable output loading.

All important circuits metered.

Circuit breaker assures protection of power
supply.

Perfect match to HT-32 in size, appearance,
and drive requirements.

Tubes: (1) PL-172 high power pentode; (2)
3B28 rectifiers; (4) OA2 screen regulators.
Front panel controls: Meter selector; Filament
switch; High Voltage switch; Bias adjustment;
Band switch; Plate tuning; Plate loading.
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Major components are
arranged in an orderly
manner with attention given
to heat dissipation, a major
requirement for high
reliability. Note the pleasing
appearance and simplified
front panel arrangement.

Collins

Units of the new S/Line (First of a Series)
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758-1 Surpassing in Performance . . . Simplified in Operation

New criteria of
performance, com-
pactness and oper-
ational simplicity
have been achieve
in the new Collins S/Line Re-
ceiver — the 75S8-1. The highly
aceurate linear dial, coupled
with extremely stable circuits,
provides maximum easec in tun-
ing in the frequency you want
for keeping a sked or checking
into a net. A bonus feature of
the S,/ Line cnables the 755-1 to
control the frequency of its
companion 32S8-1 Transmitter,
putting the transmitter right on
the received signal frequency
without zero beuting,

Other new highlights of the

Receiver

758-1 design in-
clude AVC with a
very flat character-
istic for optimum
SSB performance;
150 volts on vacuum tube plates
for reduced heat dissipation
and increased reliability; silicon
power rectifiers; control of three
degrees of sclectivity — 2.1 or
optional 0.5 ke with Mechanical
Filters, or 4.0 ke conventional
IF transformers for AM.

Time-proven features of its
Collins predecessors incorpo-
rated in the new receiver in-
clude dual cunversion with a
crystal controlled first injection
oscillator; bandpass first IF; RF
amplifier with low cross modu-

lation products; stable, perme-
ability-tuned VFO, product de-
tector for SSB, and diode de-
tector for AM.

The 755-1 offers reception of
SSB, CW or AM signals on all
amateur bands between 3.5 and
29.7 me, with coverage of any
frequency in the 3.5 to 30 mc
range, except 5.0 to 6.5 mc, pos-
sible by substituting crystals.

See the 755-1 and other units
of the S/Line ~ 328-1 Trans-
mitter, 308-1 1 kw (Average
Plate Input) Linear Amplifier
and accessories — on display
by your Collins distributor,
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Four Eimac Tubes Help K6AXN/6 and WeMMU /6
Set New Amateur Microwave DX Record

On September 21, 1958, Mike Krivohlavek, K6AXN/6
and Donald K. Gushay, W6MMU/6 set a new DX rec-
ord on the 1215 to 1300-megacycle band with a two-
hour contact over a 270-mile path, Two-way CW contact
was established at 8:00 a.m. between Mt. Diablo near
Oakland, California and Mt. Pinos near Bakersfield,
California and maintained until 10:00 a.m.

As in many amateur radio firsts, Eimac tubes played
an important part. K6AXN/6 used an Eimac 4X150A
to triple from 144 to 432 megacycles, and an Eimac
2C39A to triple from 432 to 1296 megacycles. An-
other Eimac 2C39A was used as a straight-through
amplifier, with an input of 600 volts at 80 ma and an
output power of 16 watts, W6MMU/6 also used an

Eimac 2C39A tripler, without further amplification,
delivering an output power of 6 watts.

Whether breaking records, exploring new bands,
or just enjoying solid QSQ's, there’s a member of the
Eimac transmitting tube family for the discriminating
amateur radio operator. For information, write to our
Amateur Service Department.

EITEL-McCULLOUGH, INC.

SAN CARLOS, CALIFORNIA



40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,
long-lasting, permanently sealed; %500 cycles...omneernnn. $2.95 Net

20 Meters, PR Type 2Z-3

Third overtone oscillator. Low drift. High activity. Can be keyed
in most circuits. Fine for doubling to 10 and 11 meters or “straight
through” 20 meter operation; #3500 cycles.nmeonns $3.95 Net

24 to 27 Mc., PR Type Z-9A |50 to 54 Mc., PR Type Z-9A

Third overtone: multiplies into | Fifth wvertone; for operating di-
cither 2-meter ur 6-meter band; | rectly in 6-meter band; hermet-
hermetically sealed; calibrated 24 | ically sealed: calibrated 50 to 54
to 27 mec., +3 ke.,; 050”7 pins. | mec., +15 ke (050”7 pins.
$4.95 Net $6.95 Net

SPECIAL TYPES

Commercial Crystals available from 10 Kc. to 70 Mc. Prices on request.

Type Z-1, AIRCRAFT PR PRINTED OSCILLATOR KIT
3023.5 K., s005%..uiecvirnirenneersisssseranens $3.45 Net
Type Z-1, MARS and CAP Flas many uses—
e - an
Offici):Passigned trt’msmitter frequencies in the range. ® As 100 Kc. Marker
Calibrated to .005%. 1600 to 10000 Ke. $3,45 Net ® As 1000 Kc. Marker for
Check Points up to 54 Mc.
Type Z-6A ® As Foundation Circuit for

L F SSB C |
FREQUENCY STANDARD ow Frequency rystals

To determine band-edge. To keep the
VFO and receiver properly calibrated.

100K, « ¢ o+ o o « . $6.95 Net

Assembled in minutes, Wit con- &
tains everything but GBA6 oscil-
lator tube and crystal.

Each . . . . . $4.50 Net

Type 2XP VHF Type Z-9R, Aircraft

For Lear, Narco
and similar equip-
ment operating in
' the 1221 Mc. region,

. Suitable for con-
I verters, experimen-
! tal, etc. Same hold-
: er Jdimensions as :
{ 'vpe Z- ﬁrequiring crystals
1600 to 12000 Kc. in 30 Me. range. |

(Fund) =5 Ke, | Bach . . . . . . . $4,95 Net 4.5 Mc. Intercarrier,

... $3.45 Net RADIO CONTROLLED 01% . . . 2,95 Net
12001 to 25000 Kec. {3d Type Z-9A OBJECTS 5.9 Mc. Sig. Generator, .01% 2,95 Net
Mode) =10 Ke. ... $4.45 Net | 27.255 Mc.,, .005% . . . $4.25 Net | 10.7 Mc.FM,IF,.01% . . . 2,95 Net

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER.

PETERSEN RADIO COMPANY, INC.

2800 W. BROADWAY +« COUNCIL BLUFFS, IOWA

EXPORT SALES: Royal National Corporation, 250 W, 57th Street, New York 19, N, Y., U. §. A.

13..... $6.45 Net
3100 Ke. . $2.9§ Net
¥ 4100 Ke. . $2.95 Net

— . - . e ot = . e



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especm.lly Leaguc members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otlicial elected by members in each Section.
Radio club reports are also desired by SCAls for inclusion in @S7T, ARRL Field Organization station appointments are

available in the arens shown to qualified League members holding Canadian or

CC amatenr license, General or Condi-

tional Class or above. These include ORS, OES, OPS, 00 and OBS. 8CMs also desire applications for SEC, EC, RM and

PAM where viacanries exist. OES appointment is available to Novices and Technicians,
ATLANTIC DIVISION

Hastern Pennsylvania W3JINQ Richard B Maesirov £372 W, Indian Creck Dr, PhlL).d(,lpth 31
Maryland-Delaware-13, C, W'iUC‘R Louis T, Croneberger 9904 Gardiner Ave. Silver Spring, Md.
Southern New Jersey K28 Herbert C. Brooks 800 Lincoin Ave, Palmyra
Western New York KZHUK  Charles T'. Hansen 211 Roqemont Drive Bulfalo 26
Western Pennsylvania W3UHN  Anthony J. Mroezka 175-5th 8 ionora
. CENTRAL DIVISION.
lilinois WYPRN Jidmond A, Metzger 152() South 4th St Springfield
indiana worQu Arthur (¢, Evans 3 North Bosart Indianapolis
Wisconsin WaKQR Cieorge Woida 2108 Routh 9 st. Manitowoee
DAKOTA DIVISION
North Dakota WHHVA Harold A. Wengel %21-14th 8¢, Bismarck
Houth Dakota WorLP Les Price Custer state Park Hermosa
Minnesota WOKJZ Mrs. Lydia 8. Johnson 1258 Van Buren st St Paul 4
e .~.DELTA DIVISION
kansas W5ZZY Ulmon M. Goings £, 0, Box 207 {sceola
Louisiana W5KMO  Thomas J. Morgavi 4409 Beaulieu 8¢. Metaire
Alississippl W5EKRHH John Adrian Houston, se. 114 North #irst Ave, Clevelund
‘Tennessee W40 R. W, lngrabam 105 West ark L Kingsport
y - GREAT LAKES DIVISION.
Kentucky W4sUD Robert A, Thomasen 826 Eastwood Drive t)wenshoro
Michigan WRRAL Thomas (3. Mitchell ;l)‘i Liberty Buchanan
Cnio WSAL Wilson E. \\ eckel 118 Tuscarawas st., W, Clanton %
. UDSON DIVISION ;
liastern New York W2KFU lrmy 1138 North Country Club Drive bcuenectady

N. Y. (. & Long island W2TUK Harry J. Dannais 139 Kast Zoranne Drive Farmingdale, L. I,

La L. Harbin
Richard L. Hawkins
Roy K. Eggleston

Northern Texas WaEBNG
Oklahoma WAHFEC
Southern “l'exas WEQEAM
Hiaritime VIEIWEB
Omntarto VEING
mehee VEZDR
Alberta VEGVM
Rritish Columbia VE?JL
Yukon [—
dlanitoba VE4IE
Saskatchewan VESLU

*OMiteial appointed to act temporarily in the absence of a regular otficial,

T, E. Wecks
Richard V. Roberts
W, skarstedt

Ciordon W, Hollingshead
T M. Melntyre

A. Elliott
Lionel O’'Byrne

WEST GULF DIVISION.

. CANADIAN DIV IS[ON
R.R. 3

Northern New Jersey W2ZVW  tidward Hart, ir. 51 Washington st. Phitllipsburg
MIDWEST DIVISION.
lowa WOBLR Russell B. Marquis #07 North Fifth Ave, Alarshalltown
Iansas WOFNS Raymond B, .B‘u\er 1014 Linecoin St Neodosha
Missourl WeBUL L O, Gosely 711 8, Oakland wt, Webb City
Nebraska WOEXP Charies E, MeNeel Route 3, HFD North Platte
- NEW ENGLAND DIVISION ____ .
Connecticut WiryQ YVietor L, Crawlord RED 5, Stadley Rough Rd.,” Danbury
Maine* WIQJA haries ¥, Lander »Y (,rustmont Rd, Bangol
hiastern Massachusetts WIALP !< rank L. Baker, Jr. North Quiney 71
Western hassachusetts WiDGL  John ¥, Lindholm Kitehburg
New Hampshire WIRMH Rnbert H. Wright 3 Pine Coneord
Rhode Island wivxe AMrs. June R. Burkett 172 Ferris Ave, Rumford 18
Vermont WIOAK Mrs, Anp L. Chandler REFD 2 Barre
NORTHWESTERN Dl\ GION
Alaska L1DZ Kugene N. Berato Box 1893 Anchorage
idaho W7RKI Rev, Francis A reterson Bo\ 542 St Anthony
Montang W7NPV/WXI Yernon L. Phillips Box 971 Harlowton
dregon W7DX Hubert R. Mc\Ia)lv L190% §,10, Madlion st, Portland 1&
Washington W7PGY Robert B, Thurston 7700-315t Ave., Seattle 15
N e PACIFIC DIVISION.
Hawall KHEAED amuel H, Lewbel Q. Box 3564 Honolulu
Nevada Charles A. Rbines an 1025 . Filko
Hama Clara Valley W. Conley Smith 67 Cuesta Vista Drive Monterey
Hast, Bay B, W, Southwell 200 South deventh 3t. Dixon
Han Eranclseo Fred H. Laubscher 855 Wakerobin Lane san Rafacl
Sacramento Valley K6CFF LaVaughn shipley 3005 Mailson Way Sacramento 25
San Joaquin Valley Wes P Ralph Sareyan 65204 E. Townseud Ave. ¥resno
- ROANOKE DIVISION.
North Carolina WIRRH B, Riley Fowler Box 143 A\lnreanton
South Carolina WGV vr. J, O, Dunlap P 0O, Box 47 Rock Hitl
virginia WK X John Carl Morgan /0 Radio Station WEV A, Box 269 1~‘r°denckﬂbur
West Virginia WEEQQ Albert H, Hix 1()12 Belmont 8t. Forest Hills, uharleston 4
S e -ROCKY MOUNTAIN DIVISION__ J—

olorado WODML B, Eugene Spoonemore 224 Carlile Ave, Pueblo B
l W7QWH  Thomas H. Miller 1420 B, 3045 s¢. Salt Lake City
New Mexico KSDAA Allan 5. Hargett 1001 Birch Lane Clarlsban
Wyoming W7AMU L. D, Braoson 342 South Bk £ asper

SOUTHEASTERN DIVI§ION
xla.bdma WIHKBK ~ Clarke \. simms, jr, 16 Rosewary Rd. J\lomgomery
ern klorida WK G John ¥, Porter Bn‘ 7295, Ludlam Branch Aliami 65
\ wtern Florida WARK Frank M, Butler, Ir. 2% South Filiott Rd., Eort Walton Beach
Ligorgia . WACEJ William ¥, lennedy 16K7 Fairway Hill Drive, 8.£. Atlanta 17
West Indies (Cuba~-P.R.-V.1.) KP4I3J William Werner A#83 Ramon Llovet b, Truman
. Rio Pledras, P. R.

anal Zone KZ5RV Ralph I, Harvey Balboa Helghts
_ SOUTHWESTERN DIVISIO\I
Los Angeles W8IQB \Ib(rt ¥, Hill, jr, x61 No. Millard Ave. Rialto
Arizona WT70LF Cameron A, Allen 1020 Kast Maryland Ave. Phoenix
Han Diego W6LRU nn stansifer 1427 Pescadern Ban Diego 7
Santy Barbara K6CVR Robert A. Hemke T8 W, Misslon #santa Barbara

4515 Calmont
IJ:()Y Bell Ave,
1104 Vernon Drive

Fort \Vol‘th 7
AW
[ nrpus Christi

170 Nnrron Ave,
2 Bt. Johns R4,

108 Hudson Rd.
%1 West 26th Ave,

7 Dakdean Bivd,

R

st Stephen, N, B,
Willowdale, Toronto. Ont.
Pointe Claire

Montreal 33, P. Q.
Calgary, Alta.
Vaucouver, B. ¢

ames, Winnipeg 12
att
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TRANSMITTING
DISSIPATORS

TERMINATORS AND DUMMY LOADS

50, 70 or 600 OHMS » 500-1750-5000 WATTS |
RF ENERGY DISSIPATION FROM

DC o 30 MC

The TMC Transmitting Dissipators and Dummy Loads, Models TER are a new engineering approach to the
problem of providing a flat. resistive termination capable of dissipating RF energy. Housed in reinforced
fiberglass plastic cases for pole or frame mounting, the TER series provides for minimum insulation and
maintenance expense with maximum protection from the elements. All units are teflon insulated and
silicon sprayed. The assembly is completely free of ferrous materials, and all vents are screened for
maximum protection.

Electrical characteristics are ideal for the purpose, The completed unit is sufficiently rugged so as to
permit instantaneous full power input at minus 40 degrees without harm, The resistors are of an exclusive
design resulting from lengthy research. Full details are available in Bulletin 188A,

NOMENCLATURE FOR MODELS TER

TER-500 (600) 500 watts 600 ohms DA-199/U
TER-3500 (600) 3500 watts 600 ohms DA-200/U
TER-5000 {600} 5000 watis 600 ohms DA-201/U
TER-5000 {50} 5000 watts 50 ohms DA-209/U
TER-5000 (70} 5000 watts 70 ohms DA-210/U

"The TECHNICAL MATERIEL CORPORATION

IN CANADA Main Office: MAMARONECK

TMC Canada 1td., Otiowa, Ontario NEW YORK




e AMERICAN
RADIO RELAY
LEAGUE, c,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amoateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

It is an incorporated association without capital stock, chartered
under the faws of Connecticut. lts affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board,

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation dnd has o history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs,

All general correspondence should be addressed to the adminis-
trative headquarters at West Hariford, Connecticut.

Past Presidenis
HIRAM PERCY MAXIM, WIAW, 19141936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 19401952

Officers - -

President . « « « + . . . . GOODWIN L. DOSLAND, WTSN
Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P,O. Box 586, Odessa, Texas

Vice-President . . . . . . . . . FRANCIS E. HANDY, WIBD}
38 La Salle Road, West Hartford, Connecticut

Yice-President . . .+ + « PERCY C. NOBLE, WIBVR
37 Broad Sf., Wesfﬁeld Massachusetts

Secretary . . . .« « A L. BUDLONG, WIBUD
38 Lo Salie Ro::d West Hartford, Connecticut

Treasurer .+ . . « + « « DAVID H. HOUGHTON
38 La Sulle Road West Hartford, Connecticut

« @& 2 o

General Manager . . . . . . . . A L BUDLONG, WIBUD
Communications Manager . . . . FRANCIS E. HANDY, W1BDI

Technico! Director . . . . . . . GEORGE GRAMMER, WIDF

Assistant General Manager . . . . JOHN HUNTOON, WILYQ

Assistant Secrefary. . . . . . . PERRY F. WILLIAMS, WIUED
38 Lo Salle Road, West Hartford, Connecticut

¢ & s & =

General Counsef . . . . v« v » PAUL M, SEGAL
816 Connechcuf Ave., Wushmgton 6,D.C.

DIRECTORS
Canada
ALEX BREID, ... i vizBie
240 Logun Ave., St. Laluberb. P.Q
Vice-Director: Willlam R. Huvage...... VEG6EQ

¥33 10th St. N Lethbrldze. Alta.

Atlantic Division

GILBERT L. C(ROSSLEY............ W3YA
1rept, of i, l- Penna. State University
Atate ¢ “ollege, Pa.
Vice-Directnr: (Charles . RBadgett, .,
725 Garden Road, Glenside,

Central Division

.. W3LVE

JOHN G. DOYLE, .. .usssirsrarasnnss WHGPL
4331 N. Wildwood Ave., Milwaukee 11, Wis.
Vice-Isfractor: Philip £, Hullor, . ... ... .. WOHPG

B000 8. Tripp Ave., (‘hlcnzo 29, 1.

Dakota Division

ALFRED M., GOWAN.............. \VDPHR
012 8nuth Witlow Ave,, \loll‘K Ialls, 8. D.
Vice-Director: Charles G. Compton. .. ... W()BUO

1011 Fulrmount Ave,, St. Puul 5, Minn,
Delta Division

VICTOR CANFIELD.............c0.t WOHBSR
Box 965, Lake Charles, La.
'1ce-.’)ir»rlnr Hanford B, DeHart. . ... .. W4RRV

227 8. Purdue Ave,, Oak Ridge, Tenn.
Creaf Lakes Division

JOHN H. BRABB...... ... c00nsera.n W8RPF
708 ltord Bldg Detroit 26, Mlch.
Vice-Director: Dana 1. Cartwright. ... ... WSUPB

2979 Observatory Ave Cineinnati 8, Ghio

Hudson Djvision

MORTON B, KAHN, .. ...0voresuran, WIKR
22 Bireh Hm Rd Great Neek, N, Y.
Vice-Director: Vloyd H. Manamon...... WILVQR

709 Seventh Ave., Asbury Park, N. J.

Midwest Division

ROKRERT W. DENNISTON........ WaNWX
Box 631, Newton, Iown

Vtcc-[)trermr Sumner I, Foster. ... .... woGQ
2315 Linden Dr., 8.1, (ed.u‘ Raplds. Iowa

New England Division

MILTON I' CHAFFER, ... vanernsn WIEFW
53 mesdile Ave b‘outhln;.'.ton Coun,
I’ice-mrertnr Carmine A, Polo........... WIRJO
17 Purk st., Wcst Haven 16, Conn,
Northwestern Division
R. REX ROBERTS....00cvreorresns W7CPY
837 Park Hifl Drive, Billings, Mont,
Vice-Lyirector: Harold W. Jobhnston.. ... .. WTPN
2727 Belvidere Ave,, Seattle 8, Wash,

Pacific Division
HARRY M. ENGWICHT..
770 Chapman, San Jog

nlif,
Vice-Director; Ronald G, Martin. ......... W6ZTF
212 Berrendo Drive, Sacrumento 25, Calif,

Hoanoke Di vxsxon

P. LANIDR ANDERSON, JR.......,. W4MWH
12X Maple Lane, D.xnvllle. Va.

Vice-iyirector: Joseph K. Abernethy,. . ..., WEAKC
768 Colondal Drive, Roek Hill, 8, C.
Rocky Mountain Division

CLAUDE M, MATR, JR.. ....vieennarnns woIc
740 Lafayette St., Denver L8, Colo.

Vice-i+rector: John i, S8ampson, Jr.. ..., W700X
3618 Mount Ogden Drive, Ogden, Utah
Southeastern Division

JAMES P, BORN, JR.
25 First Ave., N.

Vice-lurector ‘Thotnas M. Mo EL W4HYW
P.O. Box 644, Municipul Airport Branch,
Atlanta, Ga.

Southwestern Division
RAYMOND E. MEYERS. , .. ......., WEMLZ
717 Anderson Way, &m CGabriel, (’allf
Vice-Lirector: Virgil ‘Tulbott, ........... WOGTE

1175 Longhiil Way, Mnnterey Park, Calif.

West Gulf Division

GRADY A. PAYNE

5103 Linden St., Bellaire,

Vta-ntrm‘lnr Robert D. Reed..,........ W5KY
4339 8, Peoria, I‘uls.s. 5, Okla.




“It Seems to Us...”

Join 'Em Up!

In Geneva, Switzerland, there will convene this August - for the first time in twelve
years — another international radio conference. At this meeting the nations of the world
will revise the Atlantic City (1947) radio regulations, including the assignment of fre-
quencies to various services. As in the case of every previous international radio conference
dealing with our short-wave bands in the past thirty years, your League will have repre-
sentatives present for the duration of the Conference, acting as advisers to the official
1. 8. Government delegation.

For some two years now, under the guidance of the Department of State, our domestic
radio interests — government, military, and civilian — have periodically met in Wash-
ington to study and recommend what should be the official U. 8. viewpoint toward possible
changes in the regulations. Again, ARRL has had representatives present at every such
group meeting dealing with amateur matters or possibly affecting the amateur service.

A spokesman for the amateur is essential in these matters. Obviously, it would be im-
practical for thousands of individual amateurs to appear, each with his own views. That is
one of the reasons we have a League — to colleet and record the accomplishments of the
Amateur Radio Service in the public interest, convenience, and necessity — and to lay
that record before regulatory authorities who have the power to decree the status of our
future cxistence.

Such representation costs money — sizable hunks of money when it involves attend-
ance st an international conference for a duration of perhaps several months. \gain, this
is one of the reasons we have a League — to finance activities necessary for the continued
existence and health of our hobby. The job must be done — for amateur radio exists only
50 long as we can maintain our frequency bands — and the League is doing it on behalf
of all amateurs, League members or not.

Several amateur organizations in other areas of the world, similarly aware of the need
for international representations, have plans to send advisers with their government dele-
gations to Geneva. For some of the smaller societies, this is quite a financial problem.
European amateur societies have banded together and for several years now have been
contributing to # fund to handle the expense of representation. The Wireless Institute of
Australia has inaugurated a “ war chest,” soliciting a minimum of 1 pound (half of a year’s
dues) per VK ham — and are getting help also from ZLs — to cover anticipated expenses.

It seems to us that we here are fortunate: we do not have to assess members or solicit
from amateurs generally. Qur League structure contemplates and provides for such ac-
tivities. But mark well one point: you members of the League are the active supporters of
representation for the winateur service. Every amateur who is not a League member is
getting a free ride. Mull this over — and next time you run across a ham pal who does not
helong to ARRL, give him u sules pitch. For the moment, never mind the fact that he will
receive a QST subscription with his membership. If League members received no more
tangible return from their dues than organized representation before national and inter-
national regulatory suthorities, we think it is still the best investment they can make. So,
start » private membership eampaign of your own — kick a few shins, discuss the subject
at your club meetings, and let’s see if we can’t substantially broaden the portion of the
amateur body which is actively supporting the carrying of our torch, [aEe-]




COMING A.R.R.L. CONVENTIONS

May 2~3 — Oregon State, Roseburg

June 19-21 — ARRL National Conven-
tion. Gulveston, Texas

August 15-16 — Pacifie Division. Hono-
lulu, Hawaii

September 5—6 — New England Division,
tlartford, Conn.

NOVICE ROUNDUP REMINDER

Event: Fighth Annual ARRL Novice
Roundup! Starts: Junuary 31, 1959, 6:00
el Local Time. Ends: February 15, 1959,
¢:00 p.m. Local Time.

Yessir, this one we know will be an all-
time record-bresker! Complete informa-
tion, including a sample log form, may be
found in the January issue of QST (p. 77).
Don’t miss this one, It'll be u real battle!

Cet off those cards, radiograms or let-
ters for ARRL’s convenient log forms.
They're mighty handy and will save you
much time in readying your final tabula-
tion. Good luck!

\&-Straysis

For some years the Stute of Michigan has had
a law requiring the issuance of u state police
permit for the installation in a motor vehicle of
any equipment eapable of receiving police radio
trapsmissions. An amendment to the law now
excludes amateurs (other than Novice or Tech-
nician classes) from the requirement for the
permit, — W8GFH.

The National Bureau of Standards ILabora-
tories in Boulder, Colo., has several GS-§ to
(38-13 openings. The work is in research and
development on top national standards and
measurements af irequencies to 1000 Me, A
theoretical background and esperience com-
mensurate with individual grades is essential.
Those interested should address their inguiries
directly to Boulider.

Early risers who don't dash to the shack to
listen for mew ones may be interested in tuning
in NBC-TV’s **Continental Classroom” which ig
appearing every morning at 6:30 loeal time. The
course is entitled ¢ Physies for the Atomic Age,”
and radio amateurs will find much of interest in
the course. The course has been functioning since
last October, but brief synopses of all the lessons
of the first semester, including textbook refer-
ences und problems, are available for 50¢ from
Continental Classroom, Box 321, Onconta, N. Y.
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Similar synopses became available in January for
the lessons of the second semester. Entire seripts
of individual programs are available for 50¢
from the same address.

Stolen from WOMDMDM was an Elmac trans-
mitter model AF-67, serial number 5U55. This
unit was taken from his car on Dee. 8. Let him
know if you see anything of this rig.

W2PS was recently (Sept. 17) interviewed on
Jack Paar’s “Tonight” show roncerning his
experiences us o radio and TV repairman, and
wonders how many QST readers saw him.

K4LST and KALIS are mother and son!

The Boston section of IRE is sponsoring a
transistor lecture series on six  consecutive
Wednesday evenings commeneing April 1, to be
held in John Hancock Hall. Registration is
$10.00, or $7.00 for IRE members. Write to
Boston Section, IRIE, 73 Tremont St., Boston.

25th ARRL Inter-
national DX Competition

Phone: Feb. 6-8. March 6-8;
C.W.: Feb. 20-22, March 20-22

Tt won’t be long now! Whatever your lo-
cale, you're wrged to get vour feet wet on
both phone nnd ew. FEach of the four
48-hour contest periods starts on Friday
at 7 r.m. BEST and ends on Sunday at
7 e, EST on the dates shown,

Certificates will be issued to the highest-
scoring c.w. and phone operator in each
country and each continental U, 8. A, and
Canadian ARRL Section. And there will
be special certificates for club leaders and
multioperator stations and a cocobolo
gavel to the top club entry.

The DX will be shooting to trade con-
test data with as many W. K VE:VO
stations as possible. U 8. and Cuanadian
amateurs will transmit RS and RST re-
ports plus states or provinees, while the
returns from overseas will be five- und six-
figure numerals indicating signal reports
and powers input.

Free contest forms, though not required
by the rules, are now available from the
ARRL Communications Dept. When re-
questing them, please advise whether vou
expect to enter the c.w. section, the phone
section, or both,

Be selective uud go after only new coun-
tries for DXCC, if you wish. But if you
expect to earn the award in your ARRL
Section, yvou'd better chase ull comers.
Sean the rules in last month’s QST. Don’t
miss the banner DX activity of the vear!

QST for



Except for an antenna, this amateur-band receiver is complete as you see it—every-

thing, including power supply, in one smail cabinet. It makes no compromises with

sensitivity or selectivity; both are what you would expect from a first-rate com-
munications receiver using vacuum tubes.

All-Trans

Communications

stor

Receiver

High Performance
in a Miniature Package

BY H. F. PRIEBE, JR..,* W2TGP

This isn’t a “let’s see if it can be done”
unit — transistors are no longer that
experimental — but is a practical ham-
band receiver capable of competing
with the better tube sets. Single-
sideband selectivity (thanks to in-
cluding a mechanical filter in the low-
frequencyi.f.), doubleconversion,a.v.c.
and noise limiter. Seventeen tran-
sistors, plus «a few semiconductor
diodes, make it possible to house the
whole works, including power supply
and speaker, in a 5 X 6 X 9 box.

February 1959

tor has resnlted in its utilization in a wide

variety of electronie equipment. No doubt
wore and more cleetronie gear will make nse of
the transistor as time goes on. Continuing devel-
opment has improved transistor performance
to the point where transistorized equipment is
actually easier to construct than its tube counter-
part. Even the time saved in wiring Is worth

THE ever-increasing popularity of the transis-

mentioning: No heaters, screen grids or suppres--

sor grids to eonnect; for example, 2 pentode tube
has seven leads that must be wired in the c¢ireuit,
while the transistor that replaces it has only
three.

This “easier to construct” assertion certainly
wonld not be true if it were necessary to neutral-
ime the r.f. and LI, stages. And up until a short
while ago most of the avuilable transistors used
in r.f. vireuits required neutralization. However,
this is no longer the case, sinee transistors with
very  low  eollector  eapacitances  wre  rewdily
available.

Two types of transistors that are used In this
receiver have been most gratifving to work with
-~ the 1f, transistors, (leneral Kleetrie 2N169A
N-P-N rate-grown junction types: and the ».f.
transistors, RCA 2N381 P-N-P drift tvpes. Clir-
euit analysis ghows that with transistors having
colloctor capacitances of approximately 32 ppf.
or less, neutralization in typical receiver circuits
s not necessary, and the transistors mentioned
above were chosen for this reagon. Surprising as
it may be, these units are relatively inexpensive
»»»»»» approximately $2.00 each for the 2N169A, and
a little more than $6,00 for the 2N384,

In the recent past, all sorts of worthwhile

# 192 Mills 8t., Morristown, N. J.
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Fig. 1—Block diagram of the transistor communications receiver.

electronic devices have heen constructed with
various experimental transistors availuble to only a
fow individuals. But the reeciver described here
i# not in that category, because all the com-
ponents — transistors, transformers and the rest
—ure readily obtainable from good ciectronice
parts distributors.

The availability of transistor cireuit informa-
tion has been quite complete. Therefore this
article will only be concerned with applieation
of transistors to this receiver. For information
regarding transistor eirenit properties, the ARRL
Handbook and articles in previous issues of (ST
are suggested.!

If one reads just the characteristics and per-
formance data listed in Table I, it might be diffi-
cult to visualize that the entire receiver, with
built-in speaker and self-contained batteries, is
econtained in a 5 % 6 X 9-inch cabinet.,

OF course, the transistor has made this possi-
hle. However, one should not overiook the me-
chanical filter that plays an important part in
the recetver’s selectivity and its single-sideband
operation. Miniature components also have
made the task somewhat easier. But the principal
eredit still goes to the little semi-conductor
devices.

Over-All Circuit Features

The block diagram of the receiver, shown in
Fig. 1, does not differ greatly from block dia-

! Pricbe, “Transistor Operating Characteristies,” ST,
February, 1957.
Priebe, ** Checking Transistors,” QS7, Aprii, 1958.
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grams of tube receivers. However, the methods of
interrelating the control functions have optimized
performance and operating convenience,

Pelayed a.v.e. is applied to the r.f. stage to
insure the best signal-to-noise ratio on weak
signals. The delayed action is also in operation
when m.v.c. is used. (The word “delay” is used
to meuan u threshold in coutrol voltage and not a
time delay.) The signal-strength meter is operated
from the saume cireuits as the a.v.c.-m.v.c.; conse-
quently, for the sume level of audio output the
signal strength of e.w. stations can be read di-
rectly on the 8 meter, The same is true for single-
sideband signals when a constant level of modu~
lation is assumed.

Table 1

Receiver Characteristics

Band T'uning lange Sensitivity*
80 3.5 to 4 Me. 0.2
40 7 to 7.3 Me. 0.2
20 14 to 14.4 Me. 0.3
15 21 to 21.5 Mec. 0.4
10 28 to 29.7 Me. 0.5

* Microvolts r.f. input for 50 mw. a.f.
output with 30 per cent modulated signal.
AV.C.: Audio rise less than 3 db. for in-

puts from | to 100,000 uv.

Audio: Output 0.5 watt with o 3-pv. signal

30 per cent modulated.

QST for
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the i.f. selectivity without the filter might he

used, is not adequate without the filter. However,
adequate.

for some applications other than
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stage is needed to offset the loss

the if. section, with the inexpensive if. coils

through the band-pass filter. The selec

13

February 1959



=Tz

2545 KC.

10K

0KS
>

10 B.EO.
2 C

P A
| 70 BET.

1 B

O
AVC

Fig. 3—Second conversion and 455-ke. i.f. circuits, Except where indicated otherwise, capacitances are in uf., resistances
are in ohms, resistors are Y2 watf. Capacitors below 0,01 uf. are mica; 0.01-uf. capacitors are ceramic; those with
polarities indicated are electrolytic. Terminals connect to those with corresponding designations in Figs. 2 and 4.

FLi—Mechanical filter, 3-kc. bandwidth {Collins F455A-3).
Ls—9.3 ph.; 38 turns No. 32 enam. spaced to occupy
Y2 inch on Vs-inch diam. slug-tuned form. Link, 5

The complete schematic diagram of the dual-
conversion receiver is shown in Figs. 2, 3, and
4. Fig. 2 includes the r.f,, mixer, h.f. oscillator
and the first 1.f. Fig. § ig the circuit of the second
mixer, wonversion oscillator and 455-ke. if.
stages. The third section, Fig. 4, includes the
noise limiter, detector, w.v.e. amplifier, h.i.o.
and carrier oscillator, and the audio frequency
stages.

R.F., Mixer and H.F. QOscillafor

The design of the “front end’” or main tuning
eireuits was earvied out with the object of keep-
ing the number of adjustments and circuit ele~
ments to a minimum while covering the major
amateur bands. A standard three-gang tuning
capacitor having the required change in capuci-
tance {12 wpuf.) was chosen and values for the
various coils and shunt capacitors determined.

An curlier receiver of this type had uwsed
ceramic  trimmers uwcross the individual coils,
which resulted in the front-end assembly’s occu-
pying approximately three-fourths of the entire
receiver. Since the receiver covers only a rela-
tively narrow band of frequencies and is hand
calibrated, there is no need for precise control
ar adjustment of cireuit capacitances, so good-
quality fixed capacitors are used with a worth-

14

turns hook-up wire wound over L; at bottom end.
Ti-Ts, inc.—~Transistor 455-kc. interstage, 25,000 to 600
ohms {Lafayette MS-268).

while saving in space. The r.f. chassis now
oceupies less thun half of the total space and the
components are not exeessively erowded.

Table 11
) Tuned-Cirenit Data
R.F. and 1st Mixer Oseillator
Band la, Lo* 1, Cy fa Cs
80 40,3 ph, Not 10.75 ph. 22 puf.
80 turns No, 381 usedld 48 turns No. 32
Tap at 7 turns Tickler. 8 turns
40 3.44 ph, Gl ppf. | 1.43 ph. 160 ppf.
21 turns No. 28 15 turns No. 28
Tap at 5 turns Tickler, 8 turns
20 .61 ph. 160 uuf. | 0.39 uh. 200 ppf.
11 turns No. 28 8 turns No. 28
Tap at 2 turns Tiekler, 3 turns
15 (.23 uh. 200 ppt. | 0.15 ph. 260 ppf.
6 tiuros No. 28 5 turns No. 28
Tap at 1 turn Tickler, 2 turns
10 0.30 ph. 51 puf. | 0,24 ph. 62 puf.
7 turns No. 28 6 tnrns No. 28
Tap at 1 turn Tickler, & turns

from ground eud.

All coils wound with enameled wire on {-inch diam. slig-
tuned forms, spaced to occupy ¥4 inch. ‘licklers on La wound
over ground end with same wire size.

QST for



The I and (7 values for each tuned circuit were
selected so the desired band would oeccupy most
of the main tuning dial’s 180 degrees. The result-
ing values are listed in Table IT. The number of
soctions in the band switch hus been kept to a
minimum by employing a capacitor type of
resonant-circuit tapping for impedance matching.
This method of tuning results in a slight reduc-
tion in available gain from the r.f. ecircuits, but
it is felt to he a worthwhile exchange for the
cusier construction and adjustment.

The h.f. oscillator is operated on the high-
frequency side of the received signul. By keeping
the oscillator on the same side of the received
signal for ull of the buands covered, the same
position of the sideband switch will hold for all
bands. If the oscillator were operated on the
low-frequency side of the received signal on
some of the higher frequency bands, the position
of the sidebaud switech corresponding to the

Fig. 4—Detector, b.f.o., a.v.c. and audio circuits. Except
where indicated otherwise, capacitances are in uf.,
resistances are in ohms, resistors are Y2 watt. Capacitors
below 0.01 uf. are mica; 0.01-uf. capacitors are ceramic;
those with polarities indicated are electrolytic.

Cg, Cr—See text.

Ji—Closed-circuit phone jack.

Ly-~R.f. choke, 10 mh,

Ri—1-megohm control, linear taper.

R2—0.25-megohm control, avdio taper.

R3—10,000-chm control, linear taper.

DETECTOR

d A.FE.DRIVER

1 Qis
i BL

lower sideband on the lower bands would become
the switch position for the upper sideband when
the receiver was operated on the higher bands.

Since the h.f. oscillator is operated 2090 ke,
above the received signal a corresponding first
i.f. output frequency of 2000 ke. results.

First ILF.

The first if. stage (2090 ke.) separates the
two oscillator-mixers. That is, it isolates the oseil-
lator-mixer in the r.f. scetion from the one used
to produce the 455-ke. intermediate frequency.
An earlier design used a low-pass filter to provide
this isolation, but its requirements were rather
stringent and therefore not easily reproducible.

The gain of the 2090-ke. i.f. stage is relatively
unimportant but the isolation is well worth
while. In spite of the fact that the receiver ean
distinguish a signal of a tenth of a microvolt, the
antenna can be disconnected and the receiver

R4, Rs, Re—See text.

Sz, Sz, S5—3S.p.d.t. toggle.

$4—S.p.d.1. toggie with center off position.

S4—S.p.s.t.toggle mounted on Rs.

Te—Same as Ti.

Tr—Interstage wudio,
$50-3).

Ts—Transistor audio driver for p.p. amp., 2000 ohms fo
2000 ohms c.t. (Thordarson TR-1).

To—Transistor p.p. Class B output {400 ohms) to voice coil
{Thordarson TR-22).

25,000 to 500 ohms (U.T.C.

A_F.OUTPUT AMP.
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2N35

N34
" Ly
g IMEG. | %CR,; L 005
ok .
Sy ON
. -...0/21 NOISE LIM.
oFFO
Sa3k

February 1959

TO 4TH \E

30%;(1‘ 453.5KC.

=0

UPPER 5.8,

35 :
( ID! l .1 LOWER §.8.
456.5KC.
CARRIER
INSERTION 2094
e 7
fL .""
R / 820
AA
oRe Y 10K = 3/}%

15



tuned over its entire range with no trace of
spurious signals. When the low-pass filter was
used some weak spurious signals were heard but
for many cases the filter could be cousidered
adequate.

455.Ke. IF.

The low-frequency i.f. is quite couventional.
No particular attention was paid to the selec-
tivity of the Lf. transformers since the Clolling
filter provides the desired sclectivity characteris-
tic. The output i.f. is link-coupled to the detector
transformer. The link facilitates construction and
testing and provides an easy way of matching
impedances.

Second Defector and Audio Sysiem

The sceond detector is operated at a relatively
high impedance for transistor circuits, but it was
designed so it would work with the popular diode
noise limiter. Audio amplification consists of two
Class A stages followed by a stage of push-pull
Class B output. The power output, 0.5 watt,
is more than sufficient for the self-contained
speaker. The 20-ohm resistor across the output
transformer provides a load for the uamplifier
when headphones are used.

Automatic Gain Control

The normal range of received signals, so far as
amplitude is concerned, is quite extensive. At
one extreme the weak signals are limited only by
noise conditions, and at the other the maximum
amplitude in close proximity to » transmitter can
exceed several volts. The most frequently en-
countered range of signals is from noise level to
about a tenth of & volt (100,000 microvolts). To
be ¢ffective, then, the a.v.c. should start operat-
ing at a few microvolts and remain in control of
the receiver's r.f. gain at «ll signal levels up to
100,000 microvolts. The operating conditions of
transistors in typical ecircuits make the a.v.c.
problem more difficult than with tubes.

As shown in Fig. 4, a two-stage d.c. amplifier
ig used for a.v.c. and as a driver for the signal~
strength meter. Delayed a.v.c. is applied to the
r.f. stage in the form of a variable-voltage col-
lector supply. This gives more effective operation
on strong signals than would be possible with only
emitter current variation as used on the other
controlled stages.

Construction

The receiver is contained in a standard 5 X 6
# 9 inch metal cabinet. A framework of light-
weight aluminum i made to aceommodate three
flat-sheet. aluminum chassis. One chassis com-
prises the tuning unit or front end, and has the
r.f., first mixer and oscillator stages. The second
chassis accommodates the second mixer, oscil-
lator, the 485-ke. i.f. and the mechanical filter.
The third chassis includes the diode detector and
audio circuita.

The speaker, main tuning dial, signal-strength
meter, and various controls are mounted on the
panel-frame assembly., The frame around the
speaker grill was made from an old metul meter
Fase,

The four units — the three chassis and panel-
frame assembly — are wired individually for ease
in construction. The arrangement of circuits and
components is such that a minimum of wiring is
used between units. During testing and alignment
of the receiver the various units can be operated
without completely assembling the receiver.

Front Panel Conirols

The band-sclector switch, Si, is located below
the main funing control, the r.f. gain vontrol, Iy,
is just to its left, and the antenna trimmer, (%,
is to its right. The three switches at bottom cen-
ter are, from left to right, a.v.c.-m.v.c. (Sz), upper
or lower sideband (8s), and a.n.l. (S3). The con-
trol beneath the speaker is the carrier insertion
level, Mg, and its on-off switch, 8s. The control

The r.f. section is at the left, i.f. in center, and audio at the right in this view under the chassis. The small variable
capacitor on the panel alongside the band switch is the antenna-circuit trimmer. The 28-Mc. coils are at the left, with

In the if. section (middle chassis
plate) the small bracket at the bottom
in this view holds the 2090-kc. if.
transistor. L5 is concealed by the part
of the bracket to the right of the
transistor. Ls is the coil just to the left
of and below the 40-meter oscillator
coil (third from the right in the h.f.
oscillator row). The coil above the
2N247 if. is Ls, the 2545-ke. crystal
oscillator tank.

A phenolic lug strip has most of the
audio circuit components mounted on
it, as shown at the right. This strip is
mounted about an inch above the
audio chassis and conceals the transis-
tor sockets,

The two coaxial sockefs af the leff
{antenna input) are wired in paraliel.
Only one is actually necessary. The
connector at the right is for an external

battery.




This plan view of the receiver shows the three
flat-piate chassis on which the various sections
are constructed. The r.f. circuits are on the
right-hand chassis, with the coils for the five
bands arranged in rows adjacent to the ca-
pacitor sections which tune them. The r.f. ampli-
fier is nearesi the panel, the mixer is in the
center, and the h.f. oscillator is toward the rear
edge. The transistors, almost end-on in this
picture, are mounted in miniature sockets.

The center section has the first i.f. amplifier,
second mixer with its crystal-controlied oscilla-
tor, the 455-ke. i.f. string (including the mechan-
ical filter], the a.v.c. amplifier and the b.f.o.
The progression in this section is from the rear
toward the panel. Audio circuits are on the
narrow plate at the left, with the Class B
output stage toward the rear.

Penlight cells for power supply are mounted

in clips on supporting frame at the rear.

in the extreme right corner is the a.f. gain, The
three-position toggle switch loeated directly un-
der the signal-strength meter is the on-off switch
84 the center position is battery off. the right side
conneets the receiver to the internal 12-volt bat-
tery and the other position conncets the receiver’s
power lead to a connector for external battery or
power supply.

Supply Voltage

The normal no-signal current drain from a 12-
volt, supply is 30 ma. The 12-volt supply was
chosen beeause most automobiles have 12-volt
electrical svstems. The receiver works well with
as little a8 6 volts and as high a voltage as the
transistor’s ratings will permit. However, there
is no advantage to the higher voltage. The self-
contained batteries (eight penlite cells) are
mounted on the inside of the buck cover.

Circuit Adjustments

Alignment of the receiver is straightforward.
However, to obtain maximum performance from
simple circuits some of the values of the circuit
vomponents might require adjustment. The gain
of the two-stage a.v.c. amplifier depends on the
heta of the transistors; therefore, resistor /iy
~hould be adjusted by comparing the sudio out~
puts from g given signal when Ss is switched back
and forth. This adjustment is performed by first
tuning in a station with Sy on m.v.c. and adjust~
ing the r.f. gain for maximum undistorted audio
output. Then on throwing Ss to a.v.c. the S-meter
reading should stay the same; if not, adjust Ry
until it does.

The resistors in the S-meter circuit are chosen
to give full meter deflection on the strongest
signals likely to be encountercd. However, by
proper choice of 25 and Kg the circuit can accom-
modate different meter movements and different,
signal-strength indications.

Hince a single oscillator stage is used for the
two carrier frequencies (453.5 ke. and 456.5 ke.)
differences in the activities of the two crystals
will result in a different amplitude of carrier
injection voltage being fed to the detector for a
wiven setting of the injection countrol. If this oe-
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curs, the values of capuacitors Cg and Cv can be
changed to make the voltage outputs equal for
the two conditions.

Reception of A.M. Signals

Adjustment of the receiver for regular a.m.
reception i8 the same as with any receiver em-
ploying 3-ke. selectivity. T"he main tuning control
can be positioned to tune in either sideband or it
can be set with the carrier at the midpoint of the
seleetivity curve,

When the carrier is centered, the sideband fre-
quencies are Hmited to less than 1500 cycles. The
amplitude of the audio frequencies in this range
(0 to 1500 eycles) at the detector output will vary
as the receiver is tuned uacross a signal; if this
audio voltage is represented us e when ouly one
sideband is received, it becomes 2¢ when both
sidebands fall in the pass band.

Reception of Single-Sideband Signals

Single-sideband signals are detected by insert-
ing g carrier of proper frequency into the diode
deteetor along with the received signal. A con-
venient method for tuning in s.8.h. signals is to
tune for maximum excursion in S-meter deflec-
tions and then increase the strength of the in-
serted carrier until the S meter wiggles only
slightly on voice peaks. If signal is not intelligible,
throw the sideband switch to the other position.
Some slight retouching of the main tuning con-
trol may be necessary to bring the received signal
into the natural voice range.

Reception of C.W. Signals

The controls used for single-sideband reception
arc also used for ¢.w. Several advantages are ob-
tained by so doing. The earrier insertion control
is used for beat-frequency insertion, which allows
the level to be set at the optimum value for, for
exumple, limiting action on c.w. signals. When
the b.f.o. injection is set at the vualue that just
gives maximum sudio output the S meter reads
signal strength. Since the a.v.e. amplifier remains
in the eircuit (if so desired) a certain degree of
automatic adjustment of r.f. guin is achieved.

(Continued on page 138)
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A coffee can is used to house the
filter. This type of can makes an ex~
cellent shielding enclosure. Phono jacks
are mounted on opposite sides of the
can and the two coils and the capacitor
are mounted inside.

Note that the coils are mounted so
that their axes are at right angles to
minimize coupling between them. A
single ground lug is mounted at the
hottom center of the can for the ground
connection of Ci.

Solving Your TVI Problem

Some Suggestions for the Notice

BY LEWIS G. McCOY,* WIICP

Interference to television reception by
amatenr transmilters may be divided
into distinet categories, each one re-
quiring a different treatment. This
discussion of the causes and cures
includes details of a simple low-pass
filter.

comer will discover that a subject of general
interest i& somcthing ealled “TVL You
won't find TVI defined in Webster’s dictionary.
But if it were, the definition might go something
like this: *“'I'VI — Ciarbling of received television
signals by interference from undesired signals.”’
These undesired signals have many different
sources such as electrical devices with sparking
contacts, industrial heating  equipment, dia-
thermy, short-wave stations, and many others.
But there are only two types of TVI of direct
concern to the wmateur, First is the type of inter-
feronce that is eaused by spurious signals ema~
nating from his transmitter at the same frequency
as that of the television signal. The second type
of interference is caused by the legitimate trans-
mitter signal at the operating frequency.
The first is distinetly the amateur's responsi-
bility, since regulations require that the radinted
energy from a transmitter be confined to the
nuthorized operating frequency. The second type
of interference is a result of deficiencies in the
television recciver itself, While it is therefore not

SUUN after getting into amateur radio, the new-
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a direct responsibility of the atouteur, it i8 not o
problem that he can entirely ignore,

Interference From Spurious Signals

Let’s tack a definition on spurious signals so
you'll know what they are. Spurious signals re-
sulting from operation of your trausmitter are
any signals other than your fundamental, the
fundamental being the signal you are using for
communication. Spurious signals fall into two
general categories, harmonies and  parasitics.
Let’s take harmonies first aud sce how they can
cause trouble.

The gencration of & signal at a desired oper-
ating frequency is invariably accompanied by the
generation of other lesser signals at multiples of
the fundamental frequency. These multiples are
called “harmonies,” and when they are radiated
they are clussed as “spurious” signals. If these
spurious signals happen to fall in a TV ehannel,
they may ruin the reception of an otherwise per-
feet picture. How bad the interference to the TV
picture or sound may be will depend on the com-
parative strengths of the harmonic und the TV
signals, If the TV signal is strong cuough, it is
possible to have a harmonice in the channel with-
out causing TVI.

In the normal course of events, it would be
unusual for a ham to cause TVI by harmonies
from an &0-meter transmitter. As you go lower
in frequency, the harmonies falling in the TV
region decrease in strength, Thinking in terms of
the Novice power limit of 75 watts input, it is
unlikely that an 80-meter rig could cause TVI
except in extremely weunk 'I'V-signal areas, On
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the other hand, one must be on guard against
harmonics from a 40-meter rig and definitely ex-
peet them in 15-meter operation.

Before discussing methods of eliminating har-
monic interference, we must also consider the
problem of parasitic signals that can be radiated
and cause TVL You can expeet to have har-
monics but parasitics are “odd-ball” signals that
may be present when the transmitter is operated.
They occur when some stage in a transmitter
oscillates at some frequeney which way be far
removed from the operating frequency — often
in the region assigned to television. Such signals
are not harmonics of the operating frequency;
they are usually generated directly ab the inter-
fering frequency. A point that should not be
forgotten is that factory-built rigs and kits are
just as likely to have parasitics (and harmonics)
ns homebuilt transmitters. Methods of detecting
and eliminating parasitics are given in the Radio
Amateur's Handhook and won't be treated in de-
tail here. The important thing to remember is
that parasitics can cause TVI.

There is nothing very complicated about curing
harmonic radiation. In fact, only a minimum
amount of work and expense is required to insure
4 “clean” transmitter. The first step is to close
up the transmitter so that any signals leaving the
rig can escape via only one route. This route
should be through a coax line to the antenna or
untenna coupler.

By closing up the transmitter we are referring
to a completely shielding enclosure. Although
vour transmitter may be housed in a metal eabi-
net it doesn’t necessarily mean that it is shiclded.
Incomplete shielding is scldom heiter than no
shielding at all, und even factory-ussembled rigs
may require additional work if they are to be
vonsidered r.f. “tight.”’ For example, some trans-
mitters have panels with painted surfaces on the
sides that fit into the cabinet, or the panel lip
on the cabinet may be painted. In order to obtuin
goud shielding, the paint must be removed so
that the panel and cabinet are joined by eclean
metal-to-metal contacts. Screws holding the pancl
to the cabinet should be not more than three
inches apart. Any spacing of screws greater than
this may permit the harmonic energy to leak out.
Harmonic energy will escape more easily through
a slit-type opening than through s eireular or
square opening of equivalent area. If the trans-
mitter has a hinged lid, the paint should be re-
moved from around the edge where it joins the
cabinet, and as with the pauel, the lid should be
serewed down. The same shielding techniques
ghould be applied to the rear of the cubinet or
any areas where there are large openings.

Ventilation holes in the cabinet should not ex-
ceed 1-inch in diameter. If they are larger than
this the harmonic energy will tend to leak out.
You ean use perforated metal for covering large
ventilation holes: the Reynolds “Do-1t-Your-
self” type of aluminum is excellent for the pur-
pose. (nce the rig is completely shielded you can
be reasonably sure that the r.f. will be confined
to escape routes provided by wires emerging from
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the enclosure. Techniques for filtering power and
key leads are described in the BCI-TVI chapter
of the Handbook.

Low-Pass Filters

This leaves us with only one more problem -
that of preventing the harmonics from reaching
the antenns through the feed line. The answer is
to install a low-pass filter at the transmitter out-
put. A low-pass filter is simply an “electrical
gate’ that permits your fundamental to reach
the antenna but whieh stops harmonics. The filter
is a coil-capacitor combination that is designed
to attenuate any signal above u certain ““cut-off 7’
frequency. Any signals higher in frequency than
the cut-off frequency are attenuated, while the
signals below the cut-off frequency are permitted
to pass through the filter.

The filter is a simple device and the oue de-
seribed here can be built in an hour or so. Details
are shown in Fig. 1 and in the photograph.
Parts for the filter should cost about one dollar
or less. The cut-off frequency for this filter is
slightly higher than the 21-Me. band, permitting
3.5, 7.0, and 21-Me. signals to reach the antenna
but sttenuating harmoniecs above 21 Me,

Ji P .~YL2 Jo
& fe B

Fig. 1—Circuit diagram of the low-pass filter. The coils
L1 and L2 are wound with No. 16 solid enameled wire.
Each coil is 7 turns Y2-inch diameter and Ya-inch long. A
Va-inch diameter drill shank or dowel rod can be used as
o winding form. Leave an inch or so of lead length at the
coil ends for connecting fo Ji and J» {phono jacks), and
don't forget to scrape the enamel from the ends of the
leads before soldering. A 220-puf. mica capacitor, == 5
percent tolerance, should be used for Ci. The filter should
be used with RG-58 /U, RG-59/U, RG-8 /U or RG-11/U
coax. Of the two cables, RG-58 /U and RG-59/U are less
expensive and easier to handle.

For the filter to do a good job it must be shield-
ed and properly installed on the transmitter.
We want the r.f. to How through the cirenit, not
around 1it. The customary method is to use a short
length of coax line hetween the transmitter and
the filter. The feedline terminals on the transmitter
and filter must be of the coax type to maintain
shielding and prevent harmonies from getting on
the outside of the coax. If harmonics manage to
get on the outside of the line they cun bypuss the
filter aud reach the antenna and be radiated. That
is why the filter must be connected to the rig
with coax line and coax fittings.

Fig. 2 shows how the filter should be used with
antenna couplers or balun coils, In many in-
stances amateurs use antennas fed direetly with
¢oax line, without benefit of u coupler. In this
type of installation the filter should be installed
close to the transmitter. The standing-wave rulio
on the voux line should be low, say 2 to 1 or less,
otherwise there is a danger of component break-
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Fig. 2—Thls drawing shows how the low-pass filter is installed in the
line between the iransmitter and couplier, As mentioned in the text,
an s.w.r. bridge is needed to determine when the coax is matched

and the sw.r. is fow.

OPEN WIRE OR
TWIN-LEAD

COAX
e O+
ANT, COUPLER OR
S.W.R. LOW-PASS BALUN COILS
SHIELDED BRIDGE FILTER
TRANSMITTER

Jdown in the filter due to excessive voltages. An
s.w.r. bridge such as the Monimatch ! ean be used
to determine when the line is flat (terminated in
its characteristic impedance).

Fundamental Overloading

If you have followed the steps outlined above
vou should have @ transmitter that is free of
harmonie radiation. However, you may still
eause interference on the neighbor’s TV set (or
vour own) due to “fundamental overloading.’
This type of interference, though caused by your
fundamental signal, is not your fault nor obliga-
tion. However, you should be in a position to
know what it is, how it is eaused, and the cure.

Briefly, here is what happens. Assuming you
have a clean transmitter with no harmonics being
radiated, you still have your fundamental signal
going ont. Recelver circuits that have sufficient
sulectivity to reject an adjacent-channel signal
if it is of reasonable strength may not be sclee-
tive cnough to reject » very strong signal, even
though its frequency may be far removed from
the frequency to which the circuits are funed.
If the television antenna is ciose enough to your
transmitting antenna, the signal from your trans-
mitter picked up by the TV antenna may be so
strong, even though you are operating on a fre-
quency widely separated from the TV channel,
that the input cireuits of the TV receiver will
not reject it. If the signal is strong enough,
one or more tubes in the T'V receiver may over-
load. This overloading is usually accompanied
by the generation of spurious signals which are
then fed to other stages in the receiver, and TVI
results. If the TV set had better selectivity it
could diseriminate aguinst your fundamental
and prevent it from reaching the r.f. tube.

The way to improve the selectivity of the TV
set so that it accepts only TV signals is by means
of a kigh-pass filter. A high-pass filter is just the
opposite of the low-pass unit deseribed earlier.
In this ease we design a filter that will pass only
signals higher than its cut-off frequency while
attenuating lower-order signals. Usually the
cut-off frequeney is about 40 Me. although there
are special units available with a cut-off just
below Channel 2. Any of the hams who operate
on 50 Me. and have Channel 2 to deal with make
good use of such filters. When high-pass filters are
ingtalled on the tuner of a [V set they usually

1 McCoy, * Monimatch Mark I1,” Q8T, February 1957
or the current edition of The Radiv Amatewr's Handbook.
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c¢lean up the fundamental-overload problem. The
filters should be installed at the tuner and not on
the back of the set. This is done to prevent any
signal pickup vu the lead from the TV antenna
terminals to the tuner.

A good way of finding out when your own
station is clean i3 to have a filter installed on
your own TV sct and be able to operate the rig
without causing interference to your own set.

As we suid earlier, cleaning up vour neighhor’s
TV set is not your obligation. However, it will
usually help to maintain good relations if you
explain the problem to your neighbor and invite
him over to see yvour set and demonstrate that
it is clean when operating your rig. You might
also point out that a high-pass filter will help
reduce other types of interference. Never be
digcourteous, even if the TV viewer is (and
many of them can be quite difficult to deal
with!). Don’t, under any circumstances, make
remarks over the uir about the neighbor or his
set, he may be able to copy evervihing you say
and you may find it difficult to keep things
on 4 vooperative basis.

Many areas of the country have TVI commit-
tees — groups  sponsored by local amateurs.
These committees are equipped to handle TVI
complaints and are trained to do the jobh., If
you have complaints, contact vour local com-
mittee and ask for help. If you don’t know of
any local groups, write the nearest FCC office,
since they maintain a list of committees in each
aren. If there is no vommittes nearby to service
the complaint, then you will have to handle it
it yourself. This means that you must show the
set owner how his set is at fault und why the
installation of u high-pass filter ig required. In
many instances the set manufacturer will furnish
» high-pass filter at no charge. The local service-
man or distributor may not know sbout this
policy, so you may have to persuade the set
owner to write to the munufacturer.

As we mentioned earlier, study the BCI-TVI
chapter of the Handbook. Also, your ARRL
Headquarters has printed material available
that is yours for the asking. ‘This includes sample
letters to TV set owners, explaining fundamental
overloading and the use of a high-pass filter,
sample publicity releases, information on forming
TVI committees, and other information.

Maybe you'll never have to worry about TVI,
hut if you do, don’t forget there is plenty of help
available for the asking,
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A 500-Watt Package

Self-Contained Unit for Five Bands

BY DONALD MIX* WITS

|

|

¥ By taking advantage of the short
» duty cycle of c.w. and s.s.b. operation,
n it has been possible to find space on a
w standard-size chassis for self-con-
» tained power supplies in a half-kw.
x rig. The safe limit on a.m. is about 250
» watts. A differential keying system
» and remote-tuning v.f.0. are included.
n
]

The transmitter shown in the photographs
is a 500-watt ¢.w. transmitter, completely self-con-
fuined exeept for an external remote v.f.o. tun-
ing box. Provision is made for introducing s.s.b.
input at the grid of the driver stage. Winle plate
modulation can be upplied to the final amplifier in
the usual manner, ratings of the plate power sup-
ply limit the safe input to about 250 watts.

The circuit is shown in Fig. 1. Switech Sg per-
mits either v.f.o. or crystal-controlled operation
using a 6AHG oscillator. Kither 80- or 40-meter
erystals may be used. (% i3 u erystal feed-back
rontrol, The v.f.o0. circuit is in the 80-meter band
and Si seleets either of two frequency ranges —
3.5 to 4 Me. for complete coverage of all bands,
and 3.5 to 3.6 Me. for greater bandspread over
the low-frequency ends of the wider bands. The
plate cirenit of the oseillator is on 80 meters for
all output bands except 10 meters where it is
non-resonant.

A 6CL6 buffer separates the oscillator and the
first keyed stage. This stage doubles to 20 meters

#* Assistant T'echnical Kditor, QST

A 500-watt transmitter. Power supplies and a
differential keyer are included. It operates
with the external v.f.o.funer shown in following
photographs. Conirols along the botiom,
from left to right, are forlow-voltage power,
v.f.0.[crystals /s.s.b. switch, driver tank switch,
driver tank capacitor, final loading, v.f.o. set
switch, and high-voltage. Above, from left to
right, are controls for excitation, final tank
switch, final tank capacitor and meter switch,
The band-switch pointer is made by cutting
down the metal skirt of a dial similar to the one
to the right. All dials are Johnson.

February 1959

for 20- and 10-meter output and triples to 15
meters. The driver is a 2[26 which doubles to
10 meters and works straight through on all
other bands. This stage is neutralized and a
potentiometer in its screen eirenit serves as an
excitation control.

The final is a 7094, also neutralized, with u
pi-network output cirenit using a B & W 851
band-switching inductor unit.

A differential break-in keying system using a
12AU7 is included. Both the final amplifier and
driver are keyved by the grid-block method.
Chirps are prevented by the keying system
which automatically switcheg the oscillator on
nhead of the amplifiers and off after the ampli-
fiers. The differential is adjusted by 21, Clicks
are suppressed by envelope-shaping cireuits
which include ('y, (' and the ussociated grid-
leuk resistances.

Metering

A meter-switching system provides for moni~
toring 6CL6 plate current, driver grid or plate
current, und final-amplifier grid, screen or plate
current. The 1000-ohm resistor in series with the
meter A3 makes it possible to use standard
resistance values for the shunts Ry, R3, Rs, Re, s
and f4. The 100-ohm shunts give a full-scale
reading of 50 ma., the 51-ohm shunts a full-scale
reading of 100 ma., and the [0-ohm resistor in
the negative high-voltage lead provides a 500-ma.
senle,

Power Supply
Space, restricted by the size of a standard
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Fig. 1—Circuit of the 500-watt self-contained transmitter. Except as indicated, capacitances less than 0,001 pf. are in

nuf. Fixed capacifors of capacitance greater than 100 uuf. should be disk ceramic, except as noted below. Fixed

capacitors of 100 upf. and 220 uuf. should be mica. Capacitors marked with polarity are electrolytic. Resistors not
otherwise marked are V2 watt,

Bi—Blower (Allied 72P715).

Ci, Ca—100-puf. air trimmer (Hammarlund APC-100-B},

C:—Midget dual variable, 25 uuf. per section {Johnson
16751 altered as described in the text).

C4, C5—0.001-uf. silver mica.

Co—30-puf. mica trimmer.

Cr, Cui—0.1-uf. paper {keyer shaping).

Cys—30-puf. miniature variable (Johnson 160-130).

Cu—100-uuf. midget variable {Johnson 167-11).

C10—330-puf. mica.

Ciz—10-puf. neviralizing capacitor {Johnson 159-125).

Ciz—0.001-uf. 3000-volt disk ceramic.

C14—0.001-uf. 7500-voit ceramic (CRL 8588S).

Cis—244-puuf, 2000-voit variable {Johnson 154-1).

Cis—Triple-gung broadcast variable, 365 uuf. or more
per section, sections connected in parallel.

Fi, F2—Type 3AG.

fi, fz2—One-inch 115-volt panel lamp (Dialco C-432,
C-431).

Ji, Js—Chassis connector for RG-22/U (Amphenol 83-
272R, UG-103 /).

22

Jz—Crystal socket (Milien 33102).

Ji, Js—Coaxial receptacle (SO-239).

Ji—Key jack, open circuit.

J7, Js—Chassis-mounting a.c. receptaclie {Amphenol 61-F1).

Ki—S.ps.t. T15-volt a.c. relay (Advance GHA/1C/-
115VA or similar}.

Li—35 uh.~32 turns No. 18, 2 inches diameter, 2 inches
tong {Airdux 1416).

Ly—Approx. 10 gh.—65 turns No. 26 enam., on %-inch
iron-siug form {Waters CSA-1011-3).

Lis——Approx. 2 ph.—16 turns No. 26 enam., close-wound
at center of form similar to L.

Li—Approx. 1 ph.—13 turns No. 26 enam., %2 inch long
at center of form similar fo L2,

Ls— 16 turns No. 20, 34 inch diameter, 1 inch long, tapped
at 10 turns and 13 turns from Ls end (Airdux 616).

Ls—40 turns No. 16, 1% inches diameter, 212 inches long,
fopped ot mid point {Airdux 1016).

L7—3 turns No. 14, 2 inch diameter, 3 inch long.

Lx—4 turns ¥is X Vie-inch copper strip, 1% inches diameter,
24 inches long {part of B&W 851 coil unit).
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Lo—4% turns No. 8, 2% inches diameter, 1% inches long,
tapped at 1% turns from Lz end, plus 9%2 turns
No. 12, 2V2 inches diameter, 1%z inches long,
tapped at 6 turns from output end (part of B&W
851 coil unit).

Ligp—7-hy. 150-ma. filter choke (Stancor C-1710).

Liz—15-hy. 75-ma. filter choke {Stancor C-1002).

Liz—5/25-hy. 300-ma. swinging filter choke (Triad
C-33A).

Lia—8.5-hy. 50-ma. filter choke (Stancor C1279).

Mi—Shielded 0-5-ma. d.c. milliammeter, 3'2-inch recian-
gular {Phaostron).

P1, Pa—Plug for RG-22/U cable {Amphenol 83-22SP).

Ri=-0.1 meoghm potentiometer.

Rz, Ra, Re—100 ohms, 5%.

R4—20,000-0hm 4-wait potentiometer {Mallory M20-
MPK).

Rs, Rs—51 ohms, 1 watt, 5%.

R7—Two 10,000-chm 2-watt resistors in series.

Ro—Three 100-ohm 1l.watt noninductive resistors in
parallel.

Rin—25,000 ohms, 25 watts with slider,

R11—15,000 ohms, 25 waits, with slider.

Rig—4700 ohms, 1 watt.

R13—2200 ohms, 1 watt.

Ry1+— 10 ohms (Five 51-ohm 1-watt1 % resistors in parallel).

chassis and cabinet, mude it necessary to design
the power supply primarily for the short duty
vyele of e.w, or 8.8.b, operation, The plate trans-
former in the high-voltage supply uses a trans-
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Ri5— 1000 ohms V2 watt 5%.

RFC), RFCs, RFC3, RFCy, RFCs—750-ph. r.f. choke (Na-
tional R-33).

RFCs, RFCg—1-mh r.f. choke (National R-100).

RFC7;—120-uf. r.f. choke {Raypar RL-101).

RFCs—2.5-mh. r.f. choke (National R-100).

S1—Single-pole ceramic rotary switch {Centralab 2000,
2 of 12 positions used}.

Sz—5-pole S-position ceramic rotary switch {Centralab
PA-300 Index, PA-5 wafers, 524 and Sz are on
one wafer, S2ct, S¢1> and S22 on second waferl.

$4—3-pole 5-position ceramic rotary switch (Centralab
PA-301 index, wafers PA-0, 5 positions used).

84—Part of B&W 851 coil ynit.

Ss—2-pole 2-position ceramic rotary switch {Centralab
2003, two positions used).

Ss—2-pole 6-position ceramic rotary switch (Centralab
2003},

S7, S5—S.p.s.t. toggle switch,

Ti—Power transformer: 750 v.a.c., c.t,, 150 ma.; 5 volts
3 amps.; 6.3 volts, 4.7 amps. {Thordarson 24R06).

Te—Filament transformer: 5 volts, c.t., 3 amps. (Triad F-7X).

Tz, Ts—Filament transformer: 2.5 volis, cat., 3 amps.
(Triad F-1X).

T4+—Plate transformer: 1780 volits, ¢.t., 310 ma., center tap
not used (Triad P-14A).

former designed for w couventional full-wave
rectifier vireuit with an 1CAS d.c. vutput rating
of 300 ma. ut 750 volts. A bridge rectitier is used
with this transformer so that an output voltage
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of 1500 is obtained. The short duty evele of e.w.
or s.i.b. operation makes it possible to draw up
to the rated maximum of the 7091 (330 ma.)
through a choke-input filter without & prohibitive
rise in transformer temperature. For economy,
electrolytic capacitors in series, with eyualizing
resistors, are used in the filter,

The low-voltage supply has two reetifiers. A
full-wave rectifier with a capacitive-input filter
provides 400 volts for the plate of the driver and
the screen of the final amplifier. A tap on a volt-
age divider across 400 volts provides 300 volts for
the plates of the oscillator, buffer and keyer tubes.
Sereen voltage for the 6AH6 and 6CL6 is regu-
Jauted at 150 volts by an 0A2. A half-wave rec-
tifier with a choke-input filter supplies 250 volts

The only shielding required on

top of the chassis is the ampli-

fier enclosure shown. A per-

forated cover for the enclosure

is not shown. The text discusses
other details.

of bias for the keyer and fixed bias for the 2126
and 7094 when they are operating as Class AB;
linear amplifiers. The 6.3-volt filament winding
on Ty supplies all filaments.

Conftrol Circuits

87 is the main power switch, It turns on the
low-voltage, filament and bias supplies. Until
it has been closed, the high-voltage supply cannot
be turned on. In addition to turning on the high-
voltage supply, Sy operates the relay Ay which
applies sereen voltage to the final amplifier. Thus,
to protect the screen, sereen voltage cannot be
applicd without applying plate voltage simul-
taneously. Js is in parallel with 8x so that the
high-voltage supply can be controlled remotely

The exciter is assembled using
a standard aluminum box as
the foundation. The perforated
cover has been removed. The
bottom of the chassis should
also have a perforated
metal cover.
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from an external switch. Also, in parallel with
the primary of the high-voltage transformer is
another jack, Jv, which permits control of an
antenna relay or other deviee by Sy if desired.

The “v.f.0.set” switch Sy simultancously turns
on the exciter and grounds the sereen of the final
amplifier. It is not necessary to turn off the high
voltage while setting the v.f.0. to frequency.

Sy hag three positions. One ig for erystal con-
trol, the second for v.f.0. operation, and the third
position is for operating the last two stages of
the transmitter as linear amplifiers with an ex-~
ternal s.s.b. exciter. In addition to shifting the
input of the driver stage from the buffer amplifier
to an 8.8.b. input connector, fixed bias is provided
for AB; operation of both stages.

Construction

The transmitter is assembled on a 17 X 13 X
4-inch aluminum chassis with a 19 X 1214-inch
panel. Except for the final amplifier, the top of
the chassis is devoted to power-siupply com-
ponents. The exciter is built as a separate unib
mounted underneath. The amplifier enclosure
measures 8314 inches wide, 814 inches deep and
714 inches high. The three permanent sides
shown in the rear view can be bent up from & sin-
gle sheet of solid aluminum stock. The top and
back (not shown) are made from g single piece of
Reynolds perforated sheet aluminum. The box is
centered on the chassis, flush with the front edge.

To provide ventilation for the final-amplifier
tathe, the tube socket is mounted on %j-inch ce-
ramic cones over a large hole cut in the chassis and
covered with a pateh of perforated sheet. The
tank capacitor (15 is mounted on metal spacers to
bring its shaft level up to that of the switch on
the B & W inductor which is mounted directly on
the chassis. The two shafts are spaced 4 inches
and symmetrically in regpect to the panel center
line,

The neutralizing capacitor and the plate r.f.
choke are placed to the rear of the coil unit. The
parasitic suppressor composed of L7 and Ry is
suspended between the top of the choke and the
plate cap of the tube.

The high-voltage transformer is mounted in the
rear right-hand corner of the chassis with the
four 816 rectifiers and the two 2.5-volt rectifier
filament trunsformers in front of it. The 5-volt
transformer 7% is ot the opposite side of the
chassig, close to the panel, followed toward the
rear by the bias und low-voltage fitter chokes and
the low-voltage transformer.

Across the rear of the chassis, between the two
transformers are the high-voltage filter choke,
kever and VR tubes, and bias and low-voltage
rectifiers,

Exciter

Turning to the under side of the chassis, a
} % 5 X f-nch aluminum box i8 used as the
foundation for the exciter. The driver tank
capacitor 18 mounted central on the chassis with
the center of the capacitor approximately 3 inches
hack from the front cdge of the c¢hassis. The ca-

February 1959

pacitor specified has an Insulated mounting. If an
uninsulated capacitor is substituted, an insulat-
ing mounting must be provided. The shafts of Sy
and Sz are spaced 214 inches and centered on the
front end of the hox. On the side of the box toward
the tuning ecapacitor, the oscillator tube, the
buifer tube, the low-frequency section (Lg) of the
driver tank coil, and the 2E26 are lined up so us
to elear the tank capacitor nd its shaft. The
lutter is fitted with an insulated coupling and a
pancl-bearing unit. The slug-tuned coils are
mounted in holes near the bottom edge of the
box. Neutralizing capacitor Cg is mounted at the
vear end of the box, close to the 2H26 socket.
The high-frequency section (Ls) of the tank coil
is suspended between the outer end of the low-
frequency section and the plate cap of the 2E26.
Coil-tap leads run through small feed-through
points or grommeted clearance holes in the side
of the box.

The final-stage loading capacitor €1 is placed
so that its shaft is symmetrical with the shaft of
Sz, and Sy is spaced from it to balance Sz at the
other end of the panel.

The ventilating fan is mounted against the
right-hand wall of the chassis. The high-voltage
blecder resistors are also mounted at this end,
supported on insulating strips. The five high-
voltage filter capacitors are held in place in the
right rear corner by a strap. In the opposite rear
corner are the capacitors in the low-voltage and
hias filters.

Along the rear wall of the chassis, from left to
right as viewed from the front, are the s.s.b.
input connector, the v.f.o. tuner connector, a.c.
power connector, low-voltage fuse, bias poten-
tiometer in the kever circuit, key jack, coaxial
output connector, high-voltage fuse, and recep-
tacles for external high-voltage control and an-
tenna reluy. All power wiring iz done with
shielded wire. The 1000-uuf. heater bypass ca~
pacitors shown in Mig. | should be connected
one at each ungrounded filament terminal of all
tubes except the GX3 rectifier.

On the panel, the meter switch is placed below
the meter, symmetrical with the excitation con-
trol at the opposite end.

The V.F.O. Tuner

The v.f.0. tuner is assembled in a 5 X 6 X9-
inch aluminum box (Premier AC-596). The dual
tuning capacitor (s has 7 plates, 4 rotor and 3
stationary, in each scetion. In the front section,
which is used to cover the entire 80-meter band,
the two rotor plates nearest the front should be
removed. This leaves two rotor plates and two
active stator plates, the front stator plate being
inactive. In the rear scetion, the front stator plate
and the last two rotor plates are removed. This
leaves one rotor plate riding between two stators.

The capacitor is mounted on a bracket fastened
against the bottom of the box, although it could
be mounted from the front cover with spacers to
¢lear the hub of the Millen 10035 dial. The shatt
of the capacitor should be central on the front
cover, The coil is suspended between a pair of
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The remote v.f.o. tuning unit is housed in a standard metal
cabinet. The cable at the right plugs into the main chassis.

214 nch ceramic pillars (Millen 31002). It is
placed immediately to the rear of the tuning
capacitor, The two air trimmers, (4 and ('3, are
mounted on the top side of .the box with their
shafts protruding so thai they can be adjusted
from the top. The bandspread switch is mounted
in one end of the box and the cable connector at
the other end.

The leads of the two bridging capacitors, (‘4
and (g, are soldered directly to the terminals of
the connecior and to a grounding lug.

The unit is housed in s standard cabinet (Bud
(*-1781) having an 8 X [0-inch panel. The dial
should be fastened to the panel, making sure
that the hub of the dial lines up aceurately with
the shaft of the tuning capacitor. Then the box is
ingerted in the cabinet through the front opening.
The switch shalt goes out throngh a hole drilled
in the side of the cabinet, and the cuble goes
through o hole in the opposite end to the cable
connector, After the box is inside the cabinet, the
dial hub van be fastened to the cupacitor shaft
and the panel moved into place. The dial should
be set to read zero at maximum capacitance of
the {uning capacitor. The box should be sup-
ported on spacers. Four 2-inch cone insulators
were used in thig case.

Adjustment

With all tubes except the rectifiers out of their
sockets, the power supplies should be rhecked
fivst to be sure that they are functioning properly.
The voltage output of the low-voltage supply
should be in excess of 400 volts, the biasing
voltage 300 or more and the high voltage above
1500. The slider on the low-voltage bleeder
should be set at approximately three qguuarters
of the way from ground. The siider on the hias-
supply bleeder should be set for a reading of — 2