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Amateur Radio Is Alert . .. Alive ...
Full of Action. Twenty-four hours «
day the air is filled with signals . . .
many of them of interest to you. But
while you listen to one, you are vir-
tually blindfolded, you
can't know about the ac-
tivity of the others . .. so
you miss them . . . that is,
without Panoramic Re-
ception.

..and you're missing most of it

Only with Panoramic Reception can
you see a continuous visible picture
of band activity. Only with Panoramic
Reception can you see stations come
on the air, identify them and tune
them in quickly, accur-
ately, while looking at the
other signals. Yes, only
with Panoramic Reception
can you see signals you
might otherwise miss, sig-
nals you want to hear.

Get what you're missing . . . with PANADAPTOR

The PANADAPTOR is a 10 tube electronically tuned superheterodyne with a self-
contained ‘scope, complete for 115V, 50-60 cycle operation, at ONLY $99.75 net.

GUARANTEED FOR ONE YEAR.

RADIO CORPORATION

242-250 WEST 55" 51'.../15»%4/.2/1./?

CABLE ADDRESS
PANORAMIC,NLw YORR

Exclusive Canadian Representative: Canadian Marconl, Ltd.




Type GL-5D24

HIS “Mr. Big” at a price you can afford,

requires for its 1-kw max plate input (Class
C telegraphy) a driving power of only some
5 w—spelling real operating economy for the
radio amateur who wants his rig to pack a
man-size wallop!

Clean, compact, modern design, fits the
GL-5D24 for efficient use in the high frequen-
cies. The large bulb gives better-than-average
heat radiation. Extra-short leads mean mini-
mum lead inductance. Because of the low grid-
plate capacitance (0.06 mmfd), no neutraliza-
tion normally is required.

" Type GL-5D24, at top ratings, will operate .

at frequencies up to 85 megacycles, or well
beyond the 6-meter band’s requirements. Due
to its compact construction the tube requires

Your G-E dis-
tributor has the

latest” HamNews”
ready for you,

=

ELECTRICAL CHARACTERISTICS

Filament voltage Sv

Filament current 14.1 amp

Avg inter-electrode capacitances:
grid-plate . 0.06 mmfd
filament-grid 12.7 mmfd
filament-plate 4.5 mmfd

MAXIMUM RATINGS (ICAS)

Plate voltage . . 4000 v

Screen voltage 600 v

Plate current . 350 ma
250 w

L Plate dissipation

a very limited amount of forced-air coolin
for the base (1 cfm), and if operated at or
near max ratings the bulb needs some forced
air also. However, an ordinary small house-
hold fan will more than satisfy both of these
requirements.

See your G-E tube distributor for price and
further facts about this husky, up-to -the-minute
power tube that does z big job economically. Or
writeto Electronics Department, General Electric
Company, Schenectady 5, N. Y.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

- GENERAL @9 ELECTRIC

161-E14-8880




‘Designs NEW Pickup Cartridge
with NYLON Chuck and REPLACEABLE,
Long-Life, Sapphire-Tipped NYLON Needle

© Constantly alert to the possibilities for improvement in the design and
performance of phonograph pickup cartridges, Astatic research has disclosed a
material, other than metal, for the better transmission of signals from the record
grooves to the crystal element. That material is NYLON! No other known sub-
stance possesses all the properties which make Nylon ideal for this purpose. As-
tatic, therefore, has employed this revolutionary material in the manufacture of a
new crystal pickup cartridge known as Astatic Nylon 1-J ... a low pressure,
wide-range, general purpose cartridge incorporating a Nylon chuck and Nylon,
sapphire-tipped needle.

Quuality of Reproduction

In using this Nylon 1-J Crystal Pickup Cartridge, the phonograph manufacturer, as
well as the user, is assured that the quality of reproduction will REMAIN CON-
STANT regardless of needle replacements, because the Nylon needle is matched
to the cartridge and NO other type of needle may be used.

Infenor View Phaniom View
ing crystal el 13 ing how tapered
Nylcn chuck and shank of Nylon needle
sapphire-tipped, knee- fits into tapered hole in
action Nylon needle Nylon chuck.
and metal needle
guard.

patents.

CORPORATION
CONNEAUT, OHIO

IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO

' Astatic crystol devices
manufactured under
Brush Development Co.
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FIRST OF A LONG LINE...
) Meoded $-38

Four tuning bands, 540 kc to 32 Mg,
CW pitch control adjustable from front
panel, automatic noise limiter, self con-
tained PM dynamic speaker, “Airo-

dized” steel grille are some

‘ : : | s 3 of the attractive features. . . $39¢50
Moded $-40

Finest performance ever present-
ed in the popular price field. 540
kc to 43 Mc, RF section uses
permeability adjusted *“‘micro-
set” inductances. A. N. L., tem-
perature compensated RF oscil-
lator, beat frequency oscillator,

RF and AF
gatn conols.... 919,50

Due to industry-wide circumstances Hallicrafters ™
production and distribution of new models is
necessarily running far behind the demand.

Radio compunents are difficalt to obtain. Produc-

igh quality and precise_design
leting Hallicrafters high frequen

Moaodels S-38 and S$-<0 are only the beginning.
When parts become available Hallicrafters will
have many more bigger and better sets. The S-38
and the S-40 are still not available in quantity but
production on these beginning models is improy-
ing. Just as soon as humanly possible, Hallicraft-
ers will have ready for you the equipment you
want at the price you want to pay.




hallicrafters establishes national network
of strategically located SERVICE CENTERS

The Hallicrafters Co., Chicago, announces the beginning of a new national network
of official service centers to specialize in repair and servicing of all Hallicrafters
communications equipment: marine and aviation radio, ham transmitters and re-
ceivers. Service centers have already been established at New York, Pittsburgh,
Kansas City, Mo., Los Angeles and Seattle. Service at these locations will be equal
in every way to that offered by the Chicago factory.

As production and distribution can be increased, more such centers will be es-
tablished so that Hallicrafters users everywhere will be given the fastest, most efhi-
cient service possible. ,

See your local Hallicrafters distributor to learn how and where you can benefit
from tl‘;is new service system. Your high precision Hallicrafters equipment deserves
the finest care . . . put your repair and service problems in the hands of specialists:
Hallicrafters official service centers.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.
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Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.*
B} Radio Club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, 00, and OBS. Also, where vacancies exist SCMs desire

applications for SEC, EC, RM, and PAM.

_ATLANTIC DIVISION

Eastern Pennsylvania W3BES
Maryland-Delaware-District

_Ierry Mathis

623 Crescent Ave,
9701 Monroe St.

Glenside Gardens

Maine w1

G. C. Brown

of Columbia W3CIiz Hermann E. Hobbsy Silver Spnngs P oO. Linden, Maryland

Southern New Jersey W3IGCU Ray Tomlinson 623 E. Brow Trenton 10

Western New York WSUPH Charles I. Otero 4158 Rndse Road West Spencerport

Western Pennsylvania W3NCJ R. R. Rosenberg 927 East 23rd St. Erie
CENTRAL DIVISION —

[linois WONUNX David E. Blake, [ 4501 N. Malden St. Chicago 10

Indiana WOoSW ed K. Clifton 550 Eben St. New Haven

Kentucky WSIEZ/4 Joseph P, Colvin 1653 Bcechwood Ave. Louisville 4

Michigan 8DPE Harold C. Bird R.F.D. 2, Box 228 Pontiac 2

Ohio WSMFP Carl F, Wiehe 122 St. Albert St. St. Bernard 17

Wisconsin WIRH Emil Felber, Jr. 1625 N. 18th St. Milwaukee 5

_ AKOTA DIVISION

North Dakota aymond V. Barnett 406-17th St. Bismarck

South Dakota WoQVY P, H. Schultz 118 N. Yankton Ave. Dierre

Northern Minnesota WOFUZ Armond D, Brattland 2802 S. Western Los Angeles, Calif,

Southern Minnesota WoOM Vernon G. Pribyl 15 Glen St., South Hutchinson

DELTA DIVISION.

Arkansas W3JIC Marshall Riggs 44105 Howell Ave. Fort Smith

Louisiana wsDww W J. lekmson Jr. Room 313, Jcﬁcrson Hotel Shrcvcport

Maississippi WSHAV P. W. Clement 524 Santlni loxi

‘Tennessee. W4SpP James B. Witt R.F.D. 6, Shady Dell Trail knoxvnlle
HUDSON DIVISION,

Eastern New York W2HZI, Ernest E,. George 2044 Lexington larkway Schenectady 8

Y. C. & Long lIsland W2KD: Charles Ham, Jr. 151-06 84th Dri amaica, L. L., 2

Northern New Jersey* W2IIN John J. Vitale 57 Sayre St. lizabeth 3
MIDWEST DIVISION,

owa WIOPJR Leslie B.Vennard 2712 Washington St. Burlington

Kansas WOAWP A. B. Unruh 1617 S. Scneca St. Wichita 12

Missouri 9QUD Mrs. Letha A. Dangerfield 411 Moffett Ave. oplin

Nebraska WOFQB Arthur R. Gaeth 6105 N. 37 St. maha 11

] _ NEW ENGLAND DIVISION,
Connccticut WIKQY Edmund R. Fraser West Haven 16

48 Willow St.
379

No. Main St Brewer
Eastern Massachusctts WIALP Frank L. Baker, Jr. 91 Atlantic St. North Qum«) 71
Western Massachusetts WI1JAH William ,é Barrett 23 Columbia St. Adam
New Hampshire WIAXL John H. Stoughton FD 2 Clare m ont
Rhode Island WIHRC Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Providence §
Vermont WINDL Gerald Benedict 23 Foster St. ontpclier
NORTHWESTERN DlVlSlON
Alaska K7CBF AuzustG Hiebert KFAR Fairbanks
1daho W7AVP Don D, Oberb:lhz O. Box 486 Boise
Montana WI7EQM Albert Beck 18 Laird St. Ramsay
Oregon* W7BRE CIiff Tice McKay Dam endlcton
Washington W7FWD O. U. Tatro 513 N. Central Olympia
PAC[FIC DlVlSlON
I{awali KORLG Howard S. Sim; 2008 Wells 5t. Wailuku, Maui
Nevad W6C N. Arthur Sowle Box 2025 Reno
Santa Clara Valley WG6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
East Bay WoOTI Horace R. Greer 414 Fairmount Ave. Oakland 11
San Franc\sco W6eCVP Samucl C. Van Liew 215 Knowles Ave. aly City
Sacramento Valley WoMGC John R. Kinney 5240 Jay St. Sacramento 16
Philippines KAIGR George L. erkard Box 849 Manila
San Joaquin Valley W6PSQ James F. Wakefield 1548 L St. Fresnp
_ ROANOKE DIVISION.
North Carolina ortman c/o Duke Power Co Cha:lou.e 1

WACYB . W
W4B E/ANG Ted Ferguson

South Carolma 3422 Rosewood Dri Columbia 25
Virgini alter Bullmgton 1”03 E. Brookland Pk Bivd. Rlchmond 22
West Virgmla W8J Donald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION.
Colorado WoOYT Glen Bond 2550 Kendall Denver 14
Utah-Wyoming WG6LLH Victor Drabble 1024 Oak St. Ogden, Utah
_ SOUTHEASTERN DIVISION,

Alabam: W4GBV Lawrence J. Smy 808 Wmona Ave Montgomery
hasu‘rn Flonda W1IP Robert B. Murph 3302S. W Graneland Blvd. Mlaxm 33
Western Florida W4MS Lt. Comdr. Edward J. Collins 1215 N. 12th Ave Pensacola
Georgia W4HYW Thomas M. Moss 5§70 Oak Drive Hapeville

West Indies (Cuba)

(Puerto Rico-Virgin Islands)* K4KD

Everett Mayer

SOUTHWESTERN DIVISION.

P. O. Box 1061 San Juan §, P. R.

Los Angeles - WeQW2Z nk 9631 3rd A Inglewood
Arizona WOMLL Gladdcn C Elhott 1408 West FresnoSt. Tucson
San Diego WG6CHV Ralph H. Culbertson 7172 Eads St. La Jolla
. WEST GULF DIVISION
Northern Texas WSALA Jack T. Moore 4529 Fairway Ave.
Oklahoma | WSAYL Ed Oldfield 2141 N.W. 35th St. Oklahoma Ciiy 6
Southern Texas WsJC James B. Rives 1721 Kentucky Ave. San Awntonio
New Mexico . . WSHJF J. G. Hancock 110 S. E. Nevada St. Portales
MARITIME DIVISION
Maritime VEIDG A M. Crowell 69 Dublin St. Halifax, N. S,
ONTARIO DIVISION,
Ontario VE3DU David S. Hutchinson 827 Lovett St. Yondon, Ont.
_ QUEBEC DIVISION
Quebec VE2CO L. G. Morris 4114 Hingston Ave. Montreal 28, Que,
) VANALTA DIVISION,
Alberta VEGL W. W. Butchart 10740107 St. Edmonton, Alta.
British Columbia VE7W! W.W. Storey 3915 W. 32nd Ave. Vancouver
S . PRAlRlE DIVISION:
Manitoba VE4AM W. Morley 6 Lennox St. St. Vital
Saskatchewan VE4SY Arthur Chesworth 1084 Redland Ave. Moose Jaw

*Officials appointed to act temporarily in the absence of a regular official.




PRECISION MADE TECHNICAL CERAMICS

What advantages will you find in AlSiMag technical ceramics?
AlSiMag is the trade name of a large family of technical ceramic
compositions or bodies. These permanently rigid bodies are age-
less, non-corrodible, non-clogging, hard, chemically resistant.

- Each body has definite physical characteristics which have been
precisely determined. These characteristics cover a wide range of
requirements. Among the most notable features are bodies with
unexcelled dielectric characteristics for HF and UHF applications,
bodies with unusual resistance to high tempera-
tures and thermal shock. The characteristics of the
more frequently used bodies are detailed in the

AlSiMag property chart, sent free on request.

L. AADE MARK REQATARLT LB PATINT O4ACT. . .

- AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

Second Award February 13, 1943 43RD YEAR OF CERAMIC LEADERSHIP
Third Award September 25, 1943
Fourth Award May 27, 1944
Fifth Award December 2, 1944

Original Award July 27, 1942

ENGINEERING SERVICE OFFICES:
ST. LOUIS, Mo., 1123 Washington Aye., Tel: Garfield 4959 e NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159
CAMBRIDGE, Mass., 38-8 Brotle St., Tel: Kirkland 4498 e CHICAGO, 9 S. Clinton S§t., Tel: Central 1721
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 ® LOS ANGELES, 324 N, San Pedro St., Tel: Mutual 9076




Amphencl

® As the emphasis in communications development
shifts more and more to the higher frequencies — no-
tably FM and Television — the electrical circuits and
the component parts involved require ever greater
accuracy in performance. Amphenol engineers have
always worked to help push forward the frontiers of -
the science of electronics — the unrivalled production
facilities of Amphenol have supplied the quality com-
ponents required by new developments in this field.
Among the newest Amphenol products that will be
of interest to amateurs and to manufacturers of elec-

Ermnn | e —

A complete range of electronic
cohponents to serve the

entire range of frequencies

in use today.

tronic equipment are: electrically better Hi-Q tube
sockets, octal angle sockets for cathode ray and other
tubes — Twin-Lead parallel transmission line — sev-
eral FM receiving antennas — new cables, including
some special ones for Television color cameras and
for Facsimile work. Write for complete information.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

In Canada + Amphenol Limited - Toronto

COAXIAL CABLES AND CONNECTORS e« INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT « ANTENNAS « RADI0 COMPONENTS o PLASTICS FOR ELECTRONICS

8
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CENTRALAB Quality button silver mica capacitors 4 early delivery 4 73 com-
binations made up of 7 styles with 8 available ferminals 44 individual inspections
(capacitance, power factor, voltage breakdown and leakage resistance) =Trouble
_f.ree Berformance and ease of installation in your l_lltra Eigh Frequency gqui_pment.

Send for Bulletin 586

/1\

Cemmu( Trimmers

Bulletin 630 Tubulor Ceramic

Copacitors

Bulletin 630
PRODUCERS OF Rudnohms )
Bulletin 697 Selector Switches
Ceramics Bulletin 722
Silver Mica Capacitors Bulletin 720 Ceramic High Voltage Capacitors Ceramic P[uge Capatitors
Bulletin 630 Bulletin 630 Bulletin 630




RADIO RELAY
LEAGUE,

INC

is a noncommcrcml association’ of radio amateurs, bonded
for the promouon of interest in amateur radio gommunica-
“fion and experimentation, for the relaying of messages by
- radio, for the advancement of the radio art and of the
publxc welfare, for the representation of the radio amateur
in legislative matters, and for the maintenance of frater-
“nalism and a high standard of conduct.
It is. an. incorporated association without capital stock,
chartered under the laws of Connecticut. Its affairs are
"governed by a Board of Directors, ele ry two years
'by the genernl mcmbershlp The officers ar are elected or
.appointed by the Directors. The League is noncommer-
“cial and no one commercially engaged in the manufacture,
sale or rental of radio apparatus is eligible to membership
on its board. .
~“Of, by and for the amnteur, it numbers ‘within ms
fanke practically every worth-while amateur in the na-
tion and has a history of glorious achievement as the
standard-bearer in amateur affairs.

Inquiries regardmg mcmbcrsbnp aré solicited. A bona
fide interest in amateur radio is the only essential qualifi-
cation; ownership of a transmitting station and knowledge
of the code are not prerequisite, although full voting mem-
bcrahnp is granted only to licensed amateurs.

All general correspondence should be addressed to the

~Secretary at the administrative headquarters at West
Hnrtford, Connecncut.

- Past Presidents o
Hnmm Pzacy Maxim WIAW 1914-—1936

: - OIIIcers
Prestdent. ciiiiieieen. . GEORGE W, B.um;r, ‘WIKH
" Washington, D. C. |
Vice-President. . . .. ....J. LINCOLN MCCARGAR, W6EY
) Oakland California
Secretary. ............ .KenneTH B, memn, WIEH
- West Hartﬁ)rd Connectlcut

s Manager . .. ..
West Hartford

. Communi

v . cen ,‘Piun. M. SEcaL
1026 'Woodward Building, Washington 5, D. C.

General Counsel. ...........

Directors

President
GEORGE W. BAILEY.
1530 P St.. N.W., Wasmngton 25, D.

Vice- I'resulenr

J. LINCOLN McCCARGAR . .............,
66 Hamllton Place Onkland 12, Callf.

Canadian General Manager
ALEX REID......oviiiiiiiiinnsooass VE2BE
240 Logan Ave., St. Lambert, P.'Q.

Alternate: 1 eonurd W, Mitchell.......... VE3AZ
8 Raglan Ave., Toronto, Ont.
Atlantic Division
EDWARD G. RASER . .....0vvvuvasoss Wzl
315 Beechwuod Ave., Trenton 8, N. J.
Alternate: J. Victor Brotherson.......... WSBHN
1743 Ottawa Drlve, Erie, Pa.

Central Division
JOHN A, KIENER. ... c0covvevieeun.n W8AVH
3462 Fdison Ra., Clevelnnd Helghts,
C levelnnd 21,
Alternate: Earl S. Nelson.................
22,551 IIadden Rd Euclid 17, Ohlo

Daliota Division
TOM E, DAVIR ... ... i nes, WIVVA
915 W. Becker Ave Willmar, Minn.

Alternate: Harold B.Love.............. WIZRT
x426 Mundan. N. D.
I)clm Division

GEORGE 8. ACTON,................ W5BMM
Plaln Deuung. La.

Alternate: I‘ugene II. Treadaway........ WSDKR

P. O.Box 44, La Pl.we La.

Hudson Division

ROBERT AKERIDGE KIRKMAN ....W2DSY
1910 Oak Drlve, West Biclmar, N. J.

Alternate: George Rulffs, ir.
38 Rrookwold Drive, Manhasset. 1..'T.. N. Y.

Jluhrmr Division
FLOY1) E. NORWINE,JR............ WOEFC
7405 Hiawatha Ave., Rlchmond Helghts 17, Mo.
Alternate: C. A. Colvin................. WOVHR
¢ Omaha & Councll Bluffs 8t. Rallway Co.,
Omaha 2, Nebr.

New England Division
PERCY C. NOBLE
37 Broad St., Westfleld, Mass.

Alternate: Clayton C. Gordon
70 Columbla Ave., Warwick, R. L.

Northestern Division
KARL \V WEINGARTCN ............. W7BG
Y N. 24th ﬁt Tacoma 7, Wash.

Auemate R RexRoberts. .,......oo0vun W7CPY
110 Brennan St . Glendive, Mont.

l’aczfr Division
J. L. MCCARGA WEE
66 Hnmllton Pi., Oakland 12, Callt.

Alternate: Elbert J. Amarantes
1675 Dale Ave., San Jose, Callt.

Roanole Division
H.L.CAVENESS.,.................. W4DW
2607 Vanderbﬂt Ave., Raleigh, N. C.

Alternate: J. I‘rank
Box 707 Buena Vista, Va.

Rocky Mountain Division
Actlng Director:

ARD R. MARKWELL
HOW 355 Monroe 8t., Denver 6, Colo.

Southeastern Division
WILLIAM C, SHELTON............. W4ASR
527 Revllo Blvd., Daytona Beach, Fla.
Altemate Willlam P. Sides............. W4AUP
Fleming Road, Montgomery, Ala.,

Sou”ucesrern Division
JOHN E KEL.......oooocuain.. WEBKY
18: 34 E Whlttlel‘ Blvd., Whittler, Calif.

Auemate lerldge E. Wyatt, Jr......... WEARW
Rox 3597, Long Beach'3, Callf,

West (‘ulf Division
WAYLAND M. GROVES............. W5S5NW
¢, Humble Plpe Llne Co., Odessa, Texas
111ernate Jennings R. Poston .............. W5al
P. 00, Box 848, Curundu, Panama Canal Zone




“It Seems to Us..”

MIDSUMMER DAYDREAMING

We’ve been hitting the stuff again, fellows,
and doing some further dreaming about the
kind of hamgear that might help to make con-
tacts and reduce the interference from unnec-
essary calling and hopeless operating practices.
You may remember our piece on this page a
couple of months back, when we suggested
that each pair of stations in QSO occupy the
same frequency but that initial responses be
made on frequencies slightly different from the
caller’s. A few more ideas have come our way
and we’ve been trying to fit them together into
some sort of a vision of a more or less idealized
station of the future. We’ll tell you about them
and see what you think.

1t all began when Joe dropped in one morn-
ing and said that, having lent his VFO to his
wife, it occurred to him to couple a pick-up
coil to his receiver’s local oscillator and try it
as a VFO. It worked pretty well, although
tuning back and forth was inconvenient. Well,
we thought, we have good oscillators in our
receivers, so why couldn’t they be planned to
do double duty right from the start and serve
on the transmitting side as well?

* Then we read the advertisement of a new
receiver. Eight watts of undistorted audio out-
put, it said. Just what we need for a speech
amplifier. Why should we have one 8-watt am-
plifier in the receiver and another just like it
for the transmitter, when we can’t use both
at once? In other words, in a well-organized
world the receiver’s audio system would be
separately available as the station’s speech
amplifier, it seemed to us.

Thinking of plugging the mike into the re-
ceiver of course reminded us of the BC-342,
where key and mike and transmitter power
controls all shove into one corner of the box,
50 that the receiver acts also as the control
position. Well, why not? When we make one
set of motions turning off or altering the re-
ceiver, why do we have to make another set to
turn on the transmitter? The receiver we were
reading about was said to have the shafts of
several of its controls run right through the

cabinet, 5o that they could be mechanically or
electrically linked at the rear to do things to
the transmitter. We put that down as another
of our dreamy ideas: the receiver must also
provide the change-over controls for our future
station.

About that time W5CAT’s rather gorgeous
idea which we published in ‘“Hints & Kinks”’
last month drifted into the office to give a
further boost to our thinking. He uses the i.f.
crystal from his receiver filter in a transmitter
frequency-controlling oscillator, working into
8 mixer which obtains its heterodyning fre-
quency by a pick-up loop coupled to the
receiver’s local oscillator. The resultant carrier
frequency is exactly that to which the receiver
is tuned, the transmitter then automatically
following the receiver up and down the band —
within limits, of course. It is a very pretty
method but to our mind it has a couple of
serious defects. In the first place we don’t go
along with him on robbing the receiver of its
crystal filter. That crystal belongs right in the
filter — we emphatically need single-signal re-
ception these days. Again, we were distressed
by the thought of always being inescapably
dead on the other fellow’s frequency, it being
part of our philosophy that initial answers
should be 1 to 5 ke. away, then moving to the
caller’s frequency after one has been ‘‘se-
lected.” The simple answer to both objections
is not to crystal-control the first oscillator but
to make it a VFO at the receiver intermediate
frequency, adjustable just a few kilocycles in
each direction. Suppose, for example, you have
found that you get best results in raising ’em
by answering 314 ke. on the high side of the

* caller’s frequency. You just set the snivvy on

the VFO to -+ 314 and automatically your
transmitter frequency is 3.5 ke. higher than
every signal to which you tune. No stopping to
readjust the VFO for each station you want to
answer, No fiddling with a separate monitor
that has to be brought back on to frequency.
And if you are ‘“selected” by the caller, a
simple return of the VFO pointer to the mid-
scale zero puts you on the caller’s frequency
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for a unifrequency QSO. Time has been saved,

interference has been reduced — the two most
important considerations in an evening’s op-
erating. We think this idea has sweet possibili-
ties* but we admit our technique must i improve
before it is thoroughly practicable. For in-
stance, if either transmitter drifts, the two
stations will go galloping across the band like
a couple of bum transceivers chasing their own
tails on 2 meters. We’ll need nice stability. And
if receivers aren’t to leap four feet off the table
they’ll need limiters to facilitate monitoring
and break-in on unifrequency work. Inciden-
tally, George Grammer’s limiter in the little
black box with the double crystal diode, from
May QST, can become the most invaluable piece
of apparatus in your station.

Now it’s time for confession. While we think
these are interesting ideas of great potential
usefulness, they are essentially refinements and
niceties that can have no great play until we
lick some underlying technical problems that
we haven’t yet mastered. The advantages of
VFO operating technique are available today
only over a small part of one band. Any great
frequency departure makes it necessary to re-
tune the final amplifier and reload the antenna
and probably also involves trimming the buffer
or doubler stages to recover excitation. What
we need is a ganged single- control transmltter
with the antenna included in the ganging,

¥ While W5CAT"s idea serves very well to illustrate the
general scheme we are seeking, the caution is in order that it
is only illustrative. It will probably work very well on 80,
it is just possible that it will do so on 40, but on 20 and lower
it rather certainly won't — because the sum and difference
frequencies are too close percentagewise to separate without
elaborate filters. And the other products of the first oscillator
" may give trouble on all bands. Considerable care should be
used to guard against spurious emissions. To escape them it
mxght, be a better 1des, to apply the principles of a.f.c.,
mixing the receiver’s oscillator frequency and a rather
‘““soft” VFO at the operating frequency, then relying on a
diseriminator and reactance modulator to hold the VFO
precisely i.f. away from the receiver oscillator. But with any
a.f.c. we can imagine the VFO would then have to be ganged
with the recexver. even though only approximately tracking,
and the result is complicated and costly. Bo, éxcept for
better glimpsing what we'd like to do, we're not ‘much
forwarder.
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simple and inexpensive enough to lie within
amateur reach, that performs properly over an
entire band and that is instantly switchable-
overable to other bands with the same order of
performance. Then we would really have the
advantages of VFO and unifrequency opera-
tion. As we have only makeshifts until then,
this is a subject that warrants some serious
amateur thinking and development work. One
useful idea in such a transmitter might be to
broad-band the doubler stages by overcoupling
and resistance-loading, so that the number of
stages necessary to reach the desired band
could simply be switched in, with no need for
tuning. It would then be easy to link such a
selector switch mechanically to a bandswitching
final that would also choose the proper capac-
itance range for its tuning condenser. That
final condenser can readily be ganged with the
VFOj; ganged transmitters themselves are not
new and in fact are easier to adjust than a
ganged receiver. So that still isn’t the problem.
The real difficulty arises when we aspire to
making the antenna circuit part of the ganging
job. To accomplish what we wish it is necessary
that the antenna tuning and the antenna
coupling shoyld vary smoothly with the move-
ment of the frequency control to keep the
antenna loading constant, so that the rig works
both efficiently and safely over the whole band-
width — and whether that frequency control

- comes from the receiver after W5CAT’s idea

or from the necessary separate oscillator for
working in other parts of the band, with the
latter either crystal-controlled qr VFO. And
not on just one band but on ull the h.f. onés.
Some of these requirements are suggested in
our diagram.

About the most we can say today is that if
we knew how to build such a transmitter and
if our manufacturers would give us such re-
ceivers, we’d be able to accomplish some such
hook-up as that of our drawing and thereby
we would be able to add immensely to the
effectiveness and enjoyment of operating effort.
We believe the receiver manufacturers would

(Condluded on page 184)
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An Amateur-Band Eight-Tube Receiver

More ‘‘Performance pei Dollar’’ by Building Your Own

BY BYRON GOODMAN,* W1JPE

larity of “store-bought’ receivers in ama-
teur circles. Buying a receiver saves a lot of
wear and tear on one’s hands and brain, and there
is no doubt that building a decent receiver takes
quite a bit of time and effort. Building a decent
transmitter also takes a lot of time, but no one
seems to consider that, possibly bucause therc
aren’t as many good transmitters commercially
available as there are receivers. A fair percentage
of amateurs are frightened away from a receiver-
construction project because of the apparent
complexity, but this is either a psychological
block or an admission that our transmitters have
not progressed as far as our reccivers. Some hardy
souls have even advanced the thesis that a com-
mercial receiver is cheaper than one built at
home, and that is where we begin to get into this
argument. ) ,
If one is willing to do without bandswitching
—a very nice convenience, we admit, but far
from a necessity — he can build a receiver of any
given quality for less money than he can buy it.
Take the receiver to be described, for example.
With coils for four amateur bands the total cost
runs around $70 at current prices, using all new
parts. In return one gets a receiver that has direct
calibration on the amateur bands from 80 to 10
meters — and the calibration stays put! — good
mechanical and electrical stability, variable selec-

THERE are a number of reasons for the popu-

* Assistant Technical Editor, QST.

e If you are not salisficd with the per-
formance of the low-priced receivers on
the market and you can’t afford one in
the higher brackets, or if you plain just
want to build your own, the receiver
described in this story is worth your
reading time. Although it is dressed up a
little with some of the newer gadgets
available, it boils down to a rcasonable
design for the not-too-claboratc home-
grown receiver.

tivity through the use of a regenerative i.f. ampli-
fier, excellent a.v.c. and gain-control character-
istics, an audio noise limiter, and adequate audio
for loudspeaker operation. Signals are stable and
are d.c. on the 10-meter band.

A big advantage of the receiver built at home
is that the amateur can include in it what he
fecls necessary and desirable, not what the manu-
facturer must include to enjoy the highest possible
sales. The sales advantage of including the broad-
cast band and general coverage in a commercial
receiver is obvious, but it might be difficult to
demonstrate how the operation of an amateur
station is handicapped by not being able to listen to
“Joyee Jukebox, Girl Riveter,” or to some short-
wave service between the amateur bands. The
one exception to this is WWV, but a simple t.r.f.
or two-two regenerative will serve admirably for
receiving the stundard frequency transmissions.

¢

An amateur-band eight-
tube receiver. The knobs
on the left control audio
volume (upper) and b.f.c.
pitch, and the two on the
right handle r.f. and i.f.
gain (upper) and i.f. re-
generation. The knob to
the left of the large tuning
knob is fastened to the
“MAN.-A.V.C.-B.F.0.”
switch, and the one on the
right is for the antenna
trimmer. The toggle switch
under the dial throws high
negative hias on the v.f.
stage during transmission
perinds,
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A

] Because the commercial receiver must include a
number of unnecessary — to the amateur — re-
finements, it is apparent that one probably
doesn’t get his full money’s worth except in the
higher-priced receivers. The wide frequency cov-

—

H

H
T F G Cn

%"= .E E:.'-? erage required by an ‘“all-wave’ receiver gencr-
H {I- | e ally precludes accurate tracking and highest
VR 0 ! «L_ % performance throughout the entire range, and
;_ . . + the smart amateur will generally realign his

commercial receiver to track best in the amateur
bands and let the sensitivity fall where it may
in the other ranges. The recciver to be described
was designed to include what we felt were de-

T

te
J_

sirable features for an amateur-bund receiver,
N.%’ o s _4;3 m with no thought about broadcast-band or gencral
9,3 ). Ya [ " coverage. In giving up these two ‘“features” we
o ° "L.? et S PP gained good amateur-band spread, local-oscillator
s b ol é:"\ 3 ‘ " stability and direct frequency calibration.
S 3, &
The Circuit
% c§:§ < There is nothing radically new in the circuit,
@ 3 and every effort was made to keep it as fool-
ke 5 proof as possible. As can be secn from Fig. 1,
z ‘::g « a 6SG7 pentode is used for the tuned r.f. stage
= " ahead of the 6K8 converter. An antenna com-
&
Py Fig. 1 — Circuit diagram of the eight-tube recciver.

2 —AN?"w-llu Ci, Co, C14 — See Table I. Rz — 220 ohms.

« T e 2, Cio, Ci2, Cis—10- Ri — 180 ohms.

M <, 8 ) wufd. ceramic. Ri2—2000-ohm wire-
~E e : h Cs, C11 — 15-ppfd. midget wound potentiom-
0 13 F 2 variable (National eter.

8% C e H UM-15). Ri7 — 330 ohms.

3 & Cs— 15-ppfd. midget Ry, Rys, Rzo, Raz— 1.0

= » variable (Ham- ‘megohm.

marlund HF-15).  R,, Rys —0.15 megohm.
GCs, Ce, Cr, Cs, C13, C1s,  R,"" 9700 ohums.
820’ Cai, 822’ sz’ R26 — 1.0-megohm car-

« 24, C25, Cag, Cor, bon potentiom-

o Cas, Czo, Cap — eter.

28 0.01-afd. mica. Raz — 25,000-ohm carbon
Oz Cis — 37-ppfd. ceramic potentiometer.
8 éi?a"iﬁd 27 in gy 470 ohmﬁs, 1 watt.
. Raz2 — 27,000 ohms.
‘; Cie, Csol,ni(clsz — 100-ppfd. R4 — 0.3 megohm.,
: ? C17——35-pi'fd. midget All resistors 4 watt
! variable (National ~ unless otherwise noted.
! . UM-35). Li through Le— See
[ 1~ Ca1 — 250-pufd. mica. Table I.
-1 Caz — 0.05-ufd. paper,200  J; — Closed-circuit tele-
LR E volts. phone jack.
H o C34 — 0.1-ufd. paper, 200 3) — S.p.d.t. toggle switch.
! 5 volts. S24-0-c — Three-pole 3-
' Cas, Ca7 — 10-pfd. 25.volt position wafer
H —o® electrolytic. switch (Centra-
! & Cas — 0.1-ufd. paper, 00 lab 2507).
H 9 - volts. Ti, Te—456-kc. inter-
I ] "ITO“’ C3g —35-uufd. midget stage i.f. trans-
H ¢ ll o variable (Ham- former, permeabil-
' 2 z marlund IIF.35). ity tuned (Millen
t ° Cci, Cca — Seet text. 61156).
! 03 Ri, Rio, Ris, Rao —0.1 T3 —456-kc. diode trans-
i - . megohm. former, permeabil-
5 H <] Rz — 68 ohms. ity tuned (Millen
. 3 ; ¥ Ra, Ri¢ — 33,000 ohimis, 61154).
I £l Dty R4, Rs, Re, Rs, Ro, Riz, 'I'' —456-kc. b.f.o. as-
s 54 <a Ris, Ris, Rig, R2o, sembly, permea-
<3 1 33 R21— 47,000 bility tuned (Mil-
o £33 obms. len 65456).
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pensator, Cy4, controlled from the panel, allows
one to trim up the r.f. stage when using different
antennas that might modify the tracking. The
cathode bias resistor of the rf. stage is made as
low as possible consistent with the tube ratings,
to keep the gain and hence the signal-to-noise
ratio of the stage high. The oscillator portion of
the 6K8 mixer is tuned to the high-frequency
side of the signal except on the 28-Mec. band, the
usual custom nowadays in communications re-
ceivers. The oscillator tuning condenser, C17, is
higher capacity than the r.f. and mixer tuning
condensers, in the interests of better oscillator sta-
bility. This is something that can’t be obtained
in a wide-range receiver unless each tuning range
is reduced considerably below the usual 3-to-1
or 2-to-1 ratio.

The i.f. amplifier is tuned to 455 ke., and the
first stage is made regenerative by soldering a
short length of wire to the plate terminal of the
socket and running it near the grid terminal, as
indicated by C¢; in the diagram. Regeneration is
controlled by reducing the gain of the tube, and
Rye, a variable cathode-bias control, serves this
function. The second i.f. stage uses a 6K7, selected
because high gain is not necessary at this point.

Manual gain-control voltage is applied to the
r.f. and second i.f. stages. It is not applied to the
mixer because it might pull the oscillator fre-
quency, and it is not tied in with the first if.
amplifier because it would interlock with the
regeneration control used for controlling the
selectivity. However, the a.v.c. voltage is applied
to the r.f. and both i.f. stages, with the result that
the selectivity of the regenerative stage decreases
with loud signals and gives a measure of auto-
matic selectivity control. Using a negative-voltage
power supply for the manual gain control is more

expensive than the familiar cathode control, but
it allows a wide range of control with less dissi-
pation in the components. The a.v.c. is of the
delayed type, the a.v.c. diode being biased about
114 volts by the cathode resistor of the diode-
triode detector-audio stage.

The second-detector-and-first-audio is the usual
diode-triode combination and uses a 6SQ7. A
1N34 crystal diode is used as a noise limiter, in a
circuit described by WIKPD/6 in “Hints &
Kinks” in the May issue of QST and is left in the
circuit all of the time. As is common with this
type of circuit, it has little or no effect when the
b.f.o. is on, but it is of considerable help to ’phone
reception on the bands where automobile ig-
nition is a factor. It may be bad psychology
not to include a switch for removing it from the
circuit, since one cannot readily demonstrate
how effective the limiter is, but the constructor
can satisfy himself on this point when first build-
ing the receiver and working on it out of the case.
By leaving one end of the 1N34 foating and
touching it to the proper point in the circuit, a
marked drop in ignition noise will be noted.

The b.f.o. is capacity coupled to the detector
by soldering one end of an insulated wire to the
a.v.c. diode plate and wrapping several turns of
the wire around the b.f.o. grid lead. This capacity
is designated C.2 in the diagram. The wire was
connected to the a.v.c. diode plate lead for wiring
convenience — the a.v.c. coupling condenser,
C32, passing the b.f.0. voltage without appreciable
attenuation. ’

Headphone output is obtained from the plate
circuit of the 6SQ7 at J;, and loudspeaker output
is available from the 6F6 audio amplifier stage.
High-impedance or crystal headphones are rec-
ommended for maximum headphone output.

¢

This view of the re-
ceiver chassis shows
the mounting of the
tunirg condensers and
the placement of most
of the large compo-
nents. The three
shielded plug-in coil
assemblies can be seen
to the left of the tun-
ing gang. The 6K8
converter is the tube
on the left nearest the
panel.

The antenna termi-
nal strip, power supply
plug, headphone jack
and speaker terminals
are mounted on the
rear (foreground in
this view) of the
chassis,

¢
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The mica by-
pass condensers used
throughout the r.f.
and i.f. stages are
grouped around the
sockets of their re-
spective tubes. Tie-
points are used wher-
ever necessary to sup-
port small resistors
and condensers. The
antenna trimmer con-
denser is mounted on
a bracket which also
serves as shielding be-
tween the mixer- and
r.f.-coil sockets, and
it is offset to allow ac-
cess to the trimmer
screws on the coil
forms. The plate and
B+ leads from the
first i.f. transformer,
T, are run in shielded
braid, as are the leads
from the b.f.o. pitch-
control condenser and
the volume control.

Construction

The receiver is built on an aluminum chassis
mounted in a Par-Metal CA-202 cabinet and one
of the new Millen 10035 dials is used for tuning.
The chassis is made of 14 g-inch-thick stock, bent
into a U-channel and measures 13 inches wide
and 7Y4 inches deep on the top. It is 334 inches
deep at the rear and 14 inch less at the front.
The rear edge is reinforced with a piece of 34-inch
square dural rod that is tapped for screws through
the bottom of the cabinet, further to add to the
strength of the structure when finally assembled.
The various components that are common to the
front lip of the chassis and the panel are used to
tie the two together.

The shield panel used to mount the antenna
compensator condenser is also made of }{g-inch
aluminum with a $4-inch lip on the side for
mounting. Part of the lip must be cut away to
clear wires and mounting plates on some sockets,
s0 it is advisable to put in the panel after most of
the assembly and wiring has been completed.
Flexible couplings and bakelite rod couple the
condenser to the panel bushing,.

The three tuning condensers are mounted on
individual brackets of }{g-inch aluminum. The
brackets measure 234 inches wide and 19{¢ high,
with Y4-inch lips. A cover of thin aluminum —
not shown in the photographs — sglides over the
condenser assembly to dress-up the top view a bit.
The dust cover is not necessary for the satisfac-
tory operation of the receiver.

Ceramic sockets are used for the coil sockets
and for the r.f. amplifier, converter and b.f.o.
tubes. Mica condensers were used throughout
the receiver for by-passing wherever feasible,
primarily because they lend themselves well to
compact construction. Paper condensers could
be used in the i.f. amplifier but they would crowd
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things a bit more.

In wiring the receiver, small tie-points were
used wherever necessary to support the odd ends
of resistors and condensers, and rubber grommets
were used wherever wires run through the chassis,
with the exception of the tuning-condenser leads.
The latter leads, being of No. 14 wire, are self-
supporting through the 3{g-inch clearance holes
and do not require grommets. The same heavy
wire was used for the grid and plate leads of the
r.f. stage and the plate lead of the oscillator, to
reduce the inductance in these leads. The tuning
condensers are grounded back at the coil sockets
and not above the chassis as might be the tend-
ency. Screen, cathode and plate by-pass condens-
ers are grounded at a single point for any tube
wherever possible, although C3 is grounded at
the r.f.-coil socket, Cs is grounded at the con-
verter-coil socket, and Cj3 is returned at the
oscillator-coil socket. The plate and B+ leads
from T'; are brought back to the converter socket
through shield braid, and Cs is returned to
ground at the converter socket.

The b.f.o. pitch condenser, Css, is insulated
from the chassis and panel by fiber washers, and
the rotor is connected back to the tube socket by
braid that shields the stator lead. This is done to
reduce radiation from the b.f.o. which might get
in at the front end of the i.f. amplifier.

The coils are wound on Millen 74001 per-
meability-tuned coil forms, according to Table I.
Series condensers are mounted inside the forms
on all bands except the 80-meter range, where no
condenser i8 required and the tuning condenser
is jumped directly to the grid end of the coils. In
building the coils, the washers are first drilled
for the leads and then cemented to the form with
Duco or other cement. Some care is required in
handling the washers, since it is not too difficult
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TABLE I—COIL DATA

Cos! 8.6 Mc. 7 Mec. 14 Me. 28 Me.
Ly 15¢ 9t 6t 4t
Lz, L4 76t 33t 19¢ 8t
C, Co short |27 pufd. 15 ,.ufd. 20 ppfd.
La 25t 11t 7t 4t
Ls 10t 8t 4t 2t
Le 47t 32t 14t 6t
Cus short 42 ppufd. 27 ppfd. 51 ppfd.

All coils wound on Millen 74001 forms, close-
wound. 3.5-Mec. coils wound with No. 30 enam.; 7-
Me. coils wound with No. 30 d.s.c.; 14- and 28-Mec.
coils wound with No. 30 d.s.c. on primaries and
ticklers and No. 24 enam. on secondaries. C14 for
7-Mec. range made by connecting 27- and 15-ppufd.
condensers in parallel. C1, Co and C14 Erie Ceram-
icons mounted in coil form.

to break them with careless handling, The bottom
washer is cemented close to the terminal pins,
leaving just enough room to get the soldering
iron in to fasten the coil ends and to leave room
for the series condenser. The large coils, Lg, Ly
and Lg, were wound first in every case, and then
a layer of polystyrene Scotch Tape wrapped over
the coil, after which the smaller winding was
put on and the ends of the windings soldered in
place. Since for maximum range of adjustment
it is desirable to allow the powdered-iron slug to
be fully withdrawn from the coil, keeping the
coils at the base end of the form allows the iron
slug to travel out at the other end, under which
condition the adjusting screw on the slug projects
the least. To secure the wires after winding, drops
of cement should be placed on them where they
feed through the polystyrene washers.

Adjustment

If a signal generator is available, it can be used
to align the i.f. amplifier on 455 ke. in the usual
manner. If one is not available, the coupling at
Cei can be increased to the point where the i.f.
stage oscillates readily and the b.f.o. transformer
is then tuned until a beat note is heard. The other
transformers can then be aligned until the signal
is loudest, after which C¢; should be decreased
until the i.f. oscillates with the regeneration con-
trol, 12, about 5 degrees from maximum. The
trimmers on 7’1 then should be tuned to require
maximum advancing of the regeneration control
for oscillation, with a sct value of Cci. When
properly tuned, the oscillation frequency of the
i.f. stage and the frequency for maximum gain in
the regenerative condition, will be the same.

With a set of coils in the front end, set the
tuning dial near the high-frequency end and tune
in a’'strong signal or marker with the adjustment
screw on the oscillator coil. The converter and
r.f. coils can then be peaked, with the antenna
compensator set at about half-capacitance. Then
tune to the other end of the band and see if you
have enough bandspread. If the bandspread is
inadequate, it means that Ci4 is too large, and it
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should be reduced by using a smaller size of
condenser or a combination that gives slightly-
less capacitance. The tracking of the converter
and r.f. coils can be checked by repeaking the
position of the slugs in the coils at the low-
frequency end. If the converter or r.f. coil tuning
slug has to be advanced further into the coil (to
increase the inductance) it indicates that Cg or
Cj should be larger. If adjustable series condensers
could be included in the coils the job of tracking
would be 2 cinch, since tracking by the method
described is at best a compromise, although to
all intents and purposes the loss from some slight
misalignment is completely unimportant. Another
method might be to tap the tuning condensers
on the coil in the familiar bandspreading man-
ner, but this requires considerable time and
patience. However, with the series condensers
as used in this receiver, the tuning curve is more
crowded at the high-frequency end of a range than
at the low, and this would be reduced somewhat
by the tapped-coil method of bandspread.

The adjustment of Ls can be made, if deemed
necessary, by lifting the cathode end of R¢ and
inserting a 0-1 milliammeter. If the tickler coil
has the right number of turns, the current will
be from 0.15 to 0.2 ma., and it won't change
appreciably over the band. Although such a
grid-current check is a fine point and not really
necessary, it is a simple way to determine that
the oscillator portion is working, since the cold
ends of Lg and Lg are at the same end of the form
— the plug end — and this necessitates winding
the two coils in opposite directions.

The power supply for the eight-tube receiver. Two
rectifiers are required because a separate supply is in-
corporated for gain-control purposes. The filter choke
and the negative-supply filter condensers are mounted
under the chassis. At the rear of the chassis is the socket
for the power cable.
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We tried to put as many necessary

1 O+250V.  features into the receiver as possible

T 1 without running the cost up too

¥ o+iosv. high. The individual constructor

. - - may think of other ‘“musts’ he will

[—oone. want to include, but we feel that the

= receiver is satisfactory as it stands,

VAL —o—2715v. incorporating as it does the prime
R requisites of good sensitivity, selec-

-~ tivity and stability with the features

Fig. 2 — Power-supply wiring diagram.

C1, C2 — 16-pfd. 450-volt electrolytic.

Ca, C4 — 8-ufd. 450-volt clectrolytic.

Ri — 500 ohms, 10 watts, wirewound.

Rz — 5000 ohms, 10 watts, wirewound.

Rz — 0.1 megohm, 1 watt, composition.

L1 — 30-henry 110-ma. filter choke (Stancor C-1001).

T1 — 350-0-350 volts, 90 ma.; 5 volts at 3 amp., 6.3
volts at 3.5 amp.

Some trouble was experienced with the r.f.
stage at 28 Mec. because it wanted to oscillate.
However, a grounding strap of spring brass
mounted under one of the screws holding the
mixer-coil socket now grounds the shield when
the coil is plugged in, clearing up the trouble.
Inadequate coupling to the antenna will also let
the r.f. stage oscillate under some tuning condi-
tions, and close coupling is highly recommended
for stability in this stage and also for best signal
response. A 10-ohm resistor from Ly tc the grid
of the 6SG7 will also do the trick, but it was
against our fierce-burning pride to imitate the
commercial receiver manufacturersin this respect.

It will be found that the over-all gain of the
receiver is quite high on the lower-frequency
bands, requiring that the r.f. gain be cut down
to prevent overloading on strong signals. This is
not a particularly-undesirable condition, how-
ever, and should cause no worry once understood.
For c.w. reception, the regeneration control is
advanced to the point just below oscillation and
the b.f.o. is detuned slightly to give the familiar
single-signal effect. For 'phone reception, S; is
switched to “A.V.C.” and volume control adjust-
ments made with the audio control, Rgs. If de-
sired, the regeneration control can be advanced
until the i.f. is oscillating weakly, and then a
heterodyne will be obtained on weak carriers,
making them easy to spot. Strong carriers will
pull the i.f. out of oscillation because the devel-
oped a.v.c. voltage reduces the gain, and hence
a simple form of automatic selectivity control is
obtained. If it is considered desirable to reduce
the i.f. gain when switched to the “A.V.C.” posi-
tion, the regeneration control can be used for this
purpose. The “MAN.” position permits manual-
gain-control operation with the b.f.o. off.

The switch S; is used for receive-transmit and
throws about 40 volts negative on the grid of the
first r.f. stage, saving the first tube a little if the
transmitter is pouring some power into the
receiver.
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spread and wide-range gain control.

Power Supply

The power supply is built on a separate chassis
and requires little discussion. The circuit is shown
in Fig. 2, and an idea of the parts arrangement
can be obtained from the photograph. The filter-
ing is quite adequate and no trace of hum could
be found in the completed receiver when used
with this power supply.

Maritime Division Convention
Halifax, N. 8., Aug. 31st, Sept. 1st-2nd

IRST CONVENTION of the Fall season is that of

the Maritime Division, scheduled over the
Labor Day week end at the Nova Scotian Hotel,
Halifax. Starting in grand style with a banquet
Saturday night, the program changes Sunday to
informal visitingand picnicking with ¢ open house '
observed by the Halifax gang. On Monday, hid-
den-transmitter hunts are planned for 6 and 2
meters.

In addition to availability of accommodations
in larger hotels when reserved in advance, the
committee reports it is arranging reservations at
smaller hotels, tourist homes, and cabins. Con-
vention registration is $3.00, only $2.00 for the
ladies; and 50¢ additional after August 10th.
Write the convention secretary, E. F. Harrington,
VEINQ, 8 Murray Place, Halifax.

Rocky Mountain Division
Convention
Denver, Colo., Sept. 14th

OCKY MOUNTAIN MEMBERS: It’s here in Denver,
the 1946 ARRL Convention! For a renewal of
those good times, be with the YL or XYL at the
Shirley Savoy Hotel on Saturday, Sept. 14th, by
1:30 p.M. A deluxe Vibroblex for the top man in a
c.w. contest, a grand prize to be announced later,
breakfast in the mountains, and a really full
program. Until the hidden transmitter is found
Sunday morning, yours for a whale of a time with
the Electron Club of Denver as your host. Write
convention chairman, R. G. Green, WQLYJ, 627
Oneida St., Denver, 7.

QST for




Our Best DX-800 Feet!

Duplex ’Phone on 21,900 Mc.
BY A. H. SHARBAUGH,* WINVL/2, AND R. L. WATTERS,* WO9SAD/2

tion over a distance of 800 feet was success-
fully established for what the authors
believe to be the first time on 21,900 Mec., in the
highest frequency band allotted to amateurs. Pre-
viously, on May 16, 1946, one-way transmissions
had been received over a distance of one-half mile.
The equipment used for this contact was identi-
cal at both stations, being built around a develop-
mental-type tube, the Z-668. As may be seen
from the photographs, this equipment resembles
nothing ever seen before in a ham shack, and it is
not the intention of the authors to describe it so
that it might be duplicated — even if you are
handy at alathe — as microwave technique is still
rather involved for the average ham.

ON MAY 18, 1946, two-way voice communica-

Plumbing and Circuit Description

Building up transmitting and receiving gear at
these frequencies has resolved itself mainly into
fitting together so much hollow circular or rec-
tangular pipe that the very appropriate name of
“plumbing" has been adopted for the operation,
To propagate radio waves at 21,900 Mec. (1.37
cm.) it is necessary only to use a rectangular wave
guide a little over one-fourth inch wide (inside
measurement) and with the other transverse
dimension just great enough to prevent voltage

* Research Laboratory, General Electric Co., Schenec-
tady. N. Y.

1 For a description of similar duplex arrangements see
R. V. Pound’s forthcoming article in Proc. IRE, and E. E.
Suckling, Proc. IRE, 33, 33 (1945).

¢

A close-up of the
“plumbing” sys-
tem with the horn
antenna. With the
exception of the
wavemeter, which
is not shown in
this photograph,
the various sec-
tions of the assem-
bly can be identi-
fied by reference
to Fig. 1.

¢

August 1946

arc-over — about one-eighth inch. Actually, we
used a.guide 14 by !4 inch, and having a 0.040-
inch wall, which still makes a very conveniently-
manageable system. This size guide will propa-
gate waves (TE; 0 mode) up to 2.14 ¢m. in wave-
length.

We decided to make a single tube serve as both
oscillator and transmitter so that the transmitting
and receiving units would be compact enough to
be loaded into a truck without too much diffi-
culty. This cut the necessary equipment by half
and worked quite satisfactorily for our short-
range QSOs. | .

A schematic diagram of the circuit! we used
is shown in Fig. 1. At Station 1, the Z-668 feeds
power at 21,900 Mec. through a matching net-
work, through the crystal mixer and on to space.
When Station 2 is tuned to 21,930 Me., 30 Mec.
away from the Station 1 frequency, the Station 2
crystal mixes the signal and local oscillator fre-
quencies and thus a 30-Mec. difference frequency
is generated which may be amplified and con-
verted into intelligence. This arrangement is
simple but has several disadvantages. First, dur-
ing transmission, considerable tube power is
dissipated in the crystal and hence is not radiated
into space. Second, in the receiving circuit some
of the received signal passes through the crystal
and is lost in the tube, reducing the over-all sen-
sitivity. The latter objection can be overcome by
inserting a high-Q tuned circuit, which will tend
to pass 21,900 Me. but reject 21,930, between the
tube and crystal. We succeeded in doing this to
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some extent with the use of the line stretcher and
tuning stubs located between the crystal mixer
and tube. :

The first qbjection could be overcome quite
easily by the use of a switching arrangement which
would effectively remove the crystal from the
transmitting circuit and replace it in the circuit
during receiving. Undoubtedly, our range could
be considerably improved by these simple refine-
ments.

A brief description of some of the less conven-
tional components of the identical (except for
antennas) systems may be in order here.

Theline stretcher is a section of guide slotted on
two opposing sides so that its cut-off dimension
may be varied by squeezing the two non-slotted
sides. This varies the length of the wave inside the
pipe without changing the free-space wavelength.?

The tuning stubs consist of two probes located
a certain distance apart, the depth of insertion of
which may be varied by turning thumbscrews.
We may regard such a stub as a capaci-
tance shunt across the line, with the plates
of the capacitor formed by the end of the
probe and the opposing guide wall.

Fig. 2 shows a cross-section of the mixer unit,
which consists of a section of guide across which
the crystal rectifier is connected. The connector on
the side serves to take off the difference frequency.

The wavemeter is a cylindrical resonant cavity
connected in series with the guide by a ‘T’ joint,
as shown in Fig. 1. The resonant cavity is formed
by a section of circular guide whose length may
be varied by moving, at one end, a piston con-
nected to a micrometer screw head. A type of
resonant mode (TEjy,1,1) is excited which has no
component of current flowing between the piston
and the cylinder walls, with the result that sliding
contact is unnecessary between these two surfaces.

The standing-wave detector is a section of
slotted guide equipped with an arrangement for
moving an electrostatic probe in the slot along
the length of the guide. This probe is connected
to a crystal rectificr and galvanometer to give a

¢

WAVE GUIOE CAVITY

2 For a discussion of the difference between wavelength
in a guide and wavelength in space, see * Technical Topics,”
QST, December, 1945. — Ed.
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Fig.1—The
“plumbing”
system in the
21,900-Me.
<—21930Mc. transmitter-
receiver.
LINE STRETCHER'
— PARABOLIC ¢

REFLECTOR

measure of the flatness of the line. Of course the
standing-wave detector can be inserted into other
parts of theline to check the matching but it must
be replaced by a section of guide of the same
length.

The horn used as a radiator on one transmitter-
receiver to match to space gave approximately a
20-degree beam. A parabolic reflector which
would give a 2-degree beam, if uniformly illumi-
nated at its focal point, was used on the other
system. Actually, for short-distance transmission
(200 feet) we simply allowed the end of the guide
to radiate into space.

Since the type of tube used is very frequency-
sensitive to voltage changes, voltage-regulated
power supplies were used. These supplies were fed
by a.c. voltage regulators which delivered 115
volts = 1 per cent for a total primary variation
of 30 per cent. The supplies held the voltage con-
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Fig. 2 — Cross-section of the crystal mixer.

stant to one part in 20,000, or 0.005 per cent.
The i.f. amplifiers had band widths of one and
two megacycles, respectively. This meant that
our two tubes had to be kept 30 = 14 Me. apart,
corresponding to a frequency control of better
than 0.005 per cent. By shielding the tubes from
air currents and allowing them to come to thermal
equilibrium under fixed input conditions, we were
able to hold to these limits without the use of any

- automatic frequency control. Slow drifts, occur-

ring over about one-half minute, were compen-
sated for by adjustment of the focus or reflector
voltages on the tube. Certain parts of the Z-668
are constructed from a special low-expansion al-
loy which keeps the thermal drift down to 20
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Theauthors (Bob
Watters at the
microphone and
Harry Sharbaugh
adjusting the line
stretcher) and onc
of the 21,000-Mc.
stations. This set-
up uses a parabolic-
reflector antenna.

Mec. per degree centigrade change in ambient
temperature. With the scheme used here the sole
requirement is that the frequencies be held 30
Me. apart (staying within the 21,000-22,000-Mec.
limits of the band of course) and therefore auto-
matic frequency control is necessary for only one
transmitter-receiver.

R.F. Generator

The r.f. generator for transmitting and re-
ceiving was the General Electric Z-668 velocity-
modulated tube of the reflex type. This tube,
developed during the war, was designed by J. M.
Lafferty ® of the General Electric Research Lab-
oratory. It is tunable from 21,900 to 26,100 Mec.
by a thumbscrew located at the top of the metal
housing, which is a standard 616 metal envelope.
Thus, the low-frequency end of the tuning range
falls nicely into the 21,000-22,000-Mec. amateur
band. The maximum output is 20 milliwatts,
available at the center of the tuning range; how-
ever; we estimated that our power was of the
order of several milliwatts under the conditions
used. Briefly, the operation of the tube shown in
Fig. 3 is as follows: Electrons are emitted from
the hot cathode “K,”<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>