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OUR MILLIONTH FILTER SHIPPED THIS YEAR...

FILTERS

 FOR EVERY APPLICATION

TYPE  CENTRAL FREGENCY

4682 [
4682F 2290 CPS

46826 2990 cPS

4682H 1890 CPS

46821 540D PS5
46824 7330 CPS

00 8OO KO

Dimensions:

FREAUENCY (4682A) 135 x 2 x 4%,

Dimensions:
(3834) 134 x 13 x 2-3/16",
{2090, 1) 134 x 1% x 15%”.

CARRIER
FILTERS
A wide variety of carrier filters are
available for specific applications,
This type of tone channel filter can
be supplied in a varied range of band
widths and atteauations. The curves
shown are typical units.

AN

Heo 3 au an a5 SKG © ¢ 8 B
FREQUENGY FREQUENGY

Dimensions:
(6173) 1-1/16 x 13k x 37,
{6174R) 1 x 14 x 2147,

For fuil data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Cataiog A,

UNI'I';ED‘V TRANSFORMER CO

150 Varick Street, New York 13, N. Y. EXPORT DiVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAH




Left: smallest receiving tube—a General Electric 6BY4, only 34"
high! Above: Robert Bailey tests a micro-miniature tube at 900
megacycles for noise factor and power gain,

Amateur know-how is asset to WAJZ0 in
development work on G-E micro-miniatures!

OBERT BAILEY, W4JZO, is a development

engineer in General Electric’s Owenshoro,
Ky., receiving tube plant. His work centers on
u-h-f, and he has taken active part in the design
of G-F. micro-miniature tubes—new ultra-compact
metal-ceramic types with ountstanding perform-
ance. A TV-tuner triode, the 6BY4 is the first
micro-miniature, with others to follow.

U-h-f designers are helping to shape the elec-
tronic world of tomorrow. According to Bailey,
they need the amateur’s willingness to search for
new solutions to new problems. Bailey strongly
endorses ham philosophy as an approach to

creative effort in his field. He stresses this in a
G-E engineering course he conducts, and takes
every opportunity o keep active as a ham by
working the 75, 40, 20, and 10-meter bands with
mobile phone equipment he has designed.

WAJZO has been a radio amateur since 1946.
Like hundreds of other hams who design, build,
and test G-E tubes of all types, he brings to his
work extra experience and resourcefulness—
qualities reflected in a superior G-E product.
Buy the tubes that hams help build! Your G-E
tube distributor stocks them. Tube Department,
General Electric Company, Schenectady 3, N. Y.

Frogress [s Ovr Most Important Prodvct

GENERAL ELECTRIC

166-184



ANNOUNCING

Collins Gear Reduction Tuning Knob
for
L

new tuning .

New ease and accuracy in Sideband
tuning are featured in Collins Gear 7
Reduction Tuning Knob for the %
75A-4 and KWS-1.

Operating on a 4 to 1 ratio, this qual-
ity accessory to the top SSB trans-
mitter-receiver team eliminates the
Dial Drag and has no detectable back-
lash. After simple installation, you’ll
experience smoothness unsurpassed
in tuning any type signal—SSB, CW
or AM. The Knob is also adaptable
for best tuning of the earlier models
in the 75A series.

Available soon at your nearest dis-
tributor —$15.00,

. - s VA R S T NS REN Gy W EED e G T M P s e

<2

/t's easy, smart to own Collins

You can now operate the finest SSB station
while taking up to 18 months to pay small
installments. This is a sound investment with
Collins’ consistently top trade-in value and
the resulting low cost per day. Ask your
Collins distributor for the figures today.

Visit Collins exhibit at the National ARRL
Convention in San Francisco July 6, 7 and 8.

LEADER IN COMMUNICATION
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filament choke

medium powered
pi-network inductor

microphone
adapter unit

tuning knobs

MODEL 851 Medium Powered Bandswitched
Pi-Network Inductor Assembly

An ultra-compact, highly efficient, integrally
bandswitched pi-network inductor assembly for
single or parallel tube operation 80 through 10
meters. Rated for 2000 VDC at 250 ma input
8SB-CW... 1250 VDC at 200 ma input for
AM. Minimum measured “Q” of 300,

Filament Chokes For Grounded Grid Amplifier

Broadband characteristics 80 through 10 meters.
Requiring no tuning. Used with standard type
filament transformers. Model FC-15 is for use
with one or two tubes drawing not more than
15 amps total filament current. Model FC-30 is
for one or two tubes requiring not more than
30 amps total filament current.

R-F Plate Choke —Transmitting Type

Ideal for parallel or series fed circuits., High
quality grooved steatite form. Operates 80
through 10 meters. Rated for 2500 VDC at 500 ma.

insulated Flexible Universal Shaft Coupling

Model 5300 permits a maximum of 30° angular
as well as 1¢’" axial misalignment of two oppos-
ing shafts. One shaft may be above ground po-
tential. 15,000 volt silicone glass insulation.

insulated: flexible
universal shaft coupling

r-f plate choke—
transmitting type

incremental
dial plates

frequency marked
dial plates

new quality products from BaW

Microphone Adapter Unit

Provides all necessary circuitry for switching a
single microphone and push-to-talk features on
transmitter-SSB generator combinations.

Use Model 51MCA with B&W 5100-5/51SB-B
Use Model 51MCA-B with B&W 5100/51SB
Use Model51MCA-C withCollins32V/B&W51SB

Tuning Knobs

Satin-etched, machined aluminum knobs dress
up any piece of equipment... give it a pro-
fessional appearance. Four sizes available, one
plain, three skirted. Models 900-903.

Incremental Dial Plate

Just right for indexing any rotating knob. Highly
attractive. Marked with white lines over soft
grey finish. 33{’ diameter. Model 3828.

Frequency Marked Dial Plates

Ideal for use with B&W turret assemblies and
other bandswitched assemblies. Measuring 214/
in diameter, each is marked with five band
positions.

Model 3818 is marked 3.5—7—14—21—28
Model 3819 is marked 160—8&0—40—20—10
’N‘Iiodel 3822 (314" diameter) is marked 3.5—7—
14~21-2

Write for literature, or see these fine products on display at your distributor's

BARKER & WILLIAMSON,

INC.

237 Fairfield Avenue, Upper Darby, Pa.




alibration
on the
nose ® &6 o

Hunk 45 PR

100 K.C. FREQUENCY STANDARD

A dependable secondary frequency standard 1s
a MUST for today's amateur station . . . to deter-
mine band-edge...to keep the VFO and receiver
properly calibrated. Now you can buy a really
dependable, commercial-quality PR 100 Ke.
Crystal at reasonable cast. The Type Z-0A is

hermetically sealed. razor-accurate, uncondi-

tionally guaranteed. Get it at your jobber.

41 AvSTALS 4
frice IN"W 193 :

AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY !NC
2800 W. BROADWAY Ot ‘s, |




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 adxmmstratlve ARRL official elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
available in the areas shown to qualified League members. These include ORS, OES, OPS, OO and OBS, SCMs also degire
applications for SEC, EC, RM and PAM where vacancies exist. All amaieurs in the ‘United States and Canada are invited

to join the Amateur ‘Radio Emergency Corps (ask for Form 7).

Eastern Pennsylvania WIPYF
Maryland-Delaware-D. C,

Southern New Jersey

Western New York

Western Pennsylvania

C Iarence Snyder
1. W. Gore
Herbert (‘ Brooks
Edward Graf

. M. Heck

Hlinois
Indiana

Wisconsin WIROM

George Schreiber
. Baker
o W. Goetsch

North Dakota
South Dakota
Minnesota
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Elmer J. Gabel
Les Frice
Charles M, Bove

Arkansas
Louigiana
Mississippi
Tennessee

\V.EFMF

WSWZY
W4sSCF

Owen (5. Mahaifey
Thomas J. Morgavi
Julian G. Blakely

ATLANTIC DIVISION

CENTRAL DIVISION

DELTA DlVISIr?N

717 Porter St.
3707 Woodbine Ave.

R00 Lincoln Ave.
81 King St.

RFD 1

Easton
Baltimore 7, Md.
Palmyra
Tonawanda
Sharpsville

239 3, Scoville Ave,
76 W

2 st Sumner Ave.
920 S, 7th Ave.
DAKOTA DIVISION.

Oak Park
Martinsville
Wausau

( uﬁter State Park

134 E. Lake St.
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Minneapolis 7

157
3409 Beaulxeu bt.
525 So. Mai
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Michigan WERAE
(Jhio WEAL

Springtown
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Greenville

Memphis

Robert . Fields

Thomas G. Mitchell 409 Liberty
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Northern New Jersey W2VOR

Eastern New York
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Williamson, W. Va.
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Towa WOBDR
Kansas | WOICV
Missour i WAEGEP
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Echenectady
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Connecticut WIEFW
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Kastern Massachusetts WIALP
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Milton E. Chafiee omesdale Ave,
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Honolulu
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San Jose
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San Francisco
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North Carolina
South Carolina
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\Vest Virginia

8. Riley Fowler Box 143

Bryson L. McGraw 227 Kalmia Road
John Carl Morgan
Albert H. Hix 1013 Belmont St.
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slumbia

e
/o Radio Station WEFVA, Box 269 b rederlcksb

Forest Hilla, C harleston 4

ROCKY MOUNTAIN DIVISIO

Colorado
Litah
Wyoming

James B. Simpson 225 South Weber
James L. Dixon 93

Wallace J. Ritter
SOUTHEASTERN DIVISION.

(‘hllds7A7ve.. P () Box 1045

{olorado Springs
Oigden
heridan

Alabama

Hastern Florida

Western Florida
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West Indlea {Cuba-P.R.-V.I))

(’anal Zone

Joe A. shannon . i
P.0). Box 358

Arthur H, Benzee
. Collins 1003 E. Blount St.
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William Werner 563 Ramon Llovet

Roger M. Howe Box 462
SOUTHWESTERN DIVISION

459 Fairway Hill Drive, S.E,

Cottondale
FHowey-in-the-Hills
Pensacola
Atlanta
Urb. Truman,

Rio Fiedras, P, R,
Balboa Heights, C. Z.

William J. Schuch 6707 Beck Ave.

North Hollywood

Los Angeles
Xn

Cameron A, Allen 1020 East Maryland Ave. Phoenix

an Dlego
‘s!anta Barbara WeQIW
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William B, Farwell

Northern Texas* WSTEP
Qklahoma W5G1Q
Southern Texas W

New Mexico W,

Ray A. Thacker

WEST GULF DlVl7SOlON

4427 Pescadero
90 Grapevine Road

San Liego 7
Oak View

0 West Hanover
Ewing Canaday Stanley
Morley Bartholomew RFD) 7, Box 65
Einar H. Morterud 2717 Qumcy St., N.E.

Dallas

Stillwater

Aunstin

Bel Air Albuquerque

Maritime VEIWB
i hﬁ:r:;.rllo VEING

(uebec VE2GL

Alber VE6SMY
srlQSh Columbia v E7J T

Manitoba VELHL
“saskatchewan VESHR

# (fficial appointed to act temporarily in the absence of a reguiar official.

CANADIAN DIVISION.
D, H, We R 3

eks R, J
Richard W. Roberts 170 Norton Ave.
Gordon A. Lynn R.R. No, 1

10706-57th Ave.
981 West 26th Ave.

109-1 !Lh N.W,
1044 ng St.

Sydney T, Jones
Peter M. McIntyre

John-l-’ol mark
Harold R. Horn

&t, Stephen, N, B,
Willowdale, loronto, Ont,
Ste. Genevieve de
Pierrefonds, P. Q.
FEdmonton, Alta.
Vancouver, . C.

Portage la Prairie, Man.
Saskatoon




PROFESSIONAL EFFICIENCY
For the first time

commercial broadcast styling in one
COMPLETE AMATEUR RADIO STATION

allicrafters

model SR-500

model SR-500

A completely contained unit in a handsome con-
sole cabinet—transmitter/exciter, linear power
amplifier, receiver—affording the finest in V.F.O.
or crystal. SSB, AM and CW transmission and
reception. You need supply only the antenna,
microphone and AC power. All the wiring is
complete, and external connections are pro-
vided for antennae and microphone, The trans-
mitting and_receiving units are located for
maximum efficiency in coordinated operation.
A special communications speaker is positioned
above the operating shelf directly in front of
the operator. Console is mounted on casters
and is easily expandable. Three blank panels
provided in the basic cabinet for installation
of any additional equipment desired. All safety
and protective features incorporated. Com-
pletely enclosed, fused with the main power
relay controlled by a key lock. Entire back of
cabinet is enclosed and perforated for max-
imum ventilation and heat dissipation. $1495.00

hallicrafters

4401 W, Fifth Avenue « Chicago 24, Il

model HT-30
transmitter/exciter

' Built in V.F.O. reads directly in kilocycles.
V.F.O. stability is equal to most crystals—
.009%, There are also provisions for 1 crystal
for fixed frequency operation. Sclective filter
system is same used by commercial communica-
tions companies for reliable sideband selection
to assure continued suppression of unwanted
side band energy (down 40 db or more) and
distortion products, New 50 db range meter for
constant monitoring of r-f output and carrier
suppression, Voice control system built in with
adjustable delay and anti-trip features. Front
panel controls allow selection of AM, CW, and
upper or lower side band. $495.00

model $X-100
receiver

“Tee-Notch” Filter provides a stable non-
regenerative system for the rejection of un-
wanted heterodyne in SSB. The “Tee-Notch”
also produces an effective steepening of the
already excellent 50 mc i-f pass band (made
famous in the SX-96). Upper or lower side
band selectable by front panel switch. Notch
depth control for maximum null adjustment
« Antenna trimmer o Plug-in laboratory type
evacuated 100 kc quartz crystal calibrator—
included in price « Second conversion oscil-
lator crystal controlled—greater stability through
crystal control and additional temperature
compensation of high frequency oscillator
circuits, B $295.00

®

model HT-31
linear power amplifier

Continuous frequency coverage from 3.5 mc to
(0 mc ¢ Pi-network output for efficient har-
monic and T.V.I. suppression « Major T.V.I.
suppression built in « Does not require an
antenna tuner as will feed loads from 50 to
600 ohms « Full metering of all important cir-
cuits, including input in watts « Employs two
811-A zero bias triodes in parallel. The input
system is designed to be fed from a 50-70
ohm unbalanced line and requires a maximum
of 10 watts drive on 80 meters, The grid tank
circuit is balanced to provide all band neu-
tralization. $395.00




52 KMERICAN
RADIO RELAY
LEAGUE, nc.

is a noncommercial association of radio amateurs; bondeéd for -

the promotion of inferest in amateur 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 amaleur in legislative matters, and for

the maintenance of fraternalism and a high standard of conduct, o
It is an incorporated association without capital stock, chartered
under the laws of Connecticut. its affairs are governed by o 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 many-
facture, sale or rental of radio apparotus is eligible to membershnp
on its board, :
"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and 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; owners

ship of a fransmitting station and knowledge of the code are not

prerequisite, although full voting membershup is granted onfy fo
licensed amateurs.

All general correspondence should be addressed to the cdminis-
trative headquarters at West Hartford, Connecticut,

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914=1936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 19401952

Officers
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Moorhead, Minnesota
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P.O. Box 586, Odessa, Texas
Vice-Presidenf . . . . . . . .. FRANCIS E, HANDY WIBDI
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Secre‘?ary P e e
38 La Salle Road Wesi Hartford, Connecticut

Treasurer » . .+ . . DAVID H. HOUGHTONW

38 La Salle Roud Wesf Hartford, Connecticut

* * & 5 e

General Manager . . . . .. . . A. L BUDLONG, WIBUD -
Communications Manager . . . -, FRANCIS E. HANDY, WIBDI
. GEORGE GRAMMER, WIDF
. JOHN HUNTOON, WILVQ
Assistant Secrefaries . . ... . . . . LEE AURICK, WIRDY

PERRY F. WILLIAMS, WIUED

* Technical Director . . , . . .
Assistant General Manager . , .

38 Lo Salle Road, West Hartford, Connecticut
e e I e e

General Counsel . . . e eoe w0 . PAUL M. SEGAL
816 Connectmut Ave., Washmgfon 6,D.C

« v v . PERCY €. NOBLE, wrsva N

. . . AL BUDLONG, waD'f"{

DIRECTORS

ALEX REID. .. ..coivnnnnnnnnnnnsnss VEZBE
240 Logan Ave,, £t. Lambert, P, Q.
Vice-Dtrector: Willlam R. Savage
833 10th 8t. \I Lethbrldze, Altu,

Atlantic Division
GILBERT T, CROSSLEY . .........0.0... wava
Dept. of k.1, Penna. St versity
State College, Pa,
Vice-Director: Charles O, Badgett. ..., ... W3LVF
725 Garden Road, Glenside, Pa.

Central Division

HARRY M. MATTHLWS ............ \\'QUQT
2219 50 bprlnz dt., ¢ i

V(ce-l)(rertm Cleorge elth WoQLZ
RTD 2, Box 22 A Utlea, 1L
Dakota Division
ALFRED M. GOWAN............... \%PHR
1012 South Willow Ave., Sloux Falls, 6
Vice-Ixirector: Forrest Bryant. .., ....... WArDs

6840 Harviet Ave., Minneapolls, Mlnn

Delta Division
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Box 985, Lake ('harles, 1a,
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708 Ford Bldg., l)etrnit 26, Mich.
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Hudson Dz vision

(xEORGI' V COORE, JR............. w20oBU
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Midwest Division ‘

ROBERT W. DISNNISTON . ......... WONWX
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“It Seems toUs..”

IGY

The concentration with which hams pursue their hobby sometimes in-
sulates them from the events of the outside world, but we doubt if even the
most single-minded hags failed to read or hear something about the up-
coming International Geophysical Year. Beginning just a year from now, it
will see an unprecedented cooperative effort on the part of scientists all
over the world in collecting scientific data caleulated to increase man’s
knowledge of the planet he inhabits. Dr. Berkner’s article in this issue de-
scribes the overall objectives and something about the plans for their accom-
plishment. It’s good reading, so take off a few minutes from your rag-chewing
or DX-hunting and see what it's all about.

Does the radio amateur fit into this picture? Indeed he does. Scientific
organizations are looking to him to provide assistance of a type that no other
body of hobbyists — or professional organization — could supply. Plans for
one such project, involving observations of amateur signals with the object
of uncovering the basic causes of some propagation phenomena not now
completely understood, are rapidly approaching completion. You'll be hear-
ing more about this soon through the pages of QST and many of you, we
know, will want to be active participants.

Probably nothing in recent vears has stirred the public’s imagination like
the proposed Earth Satellite. How amateurs can help in this project is the
subject of our second IGY article in this issue. This one won’t be easy. It is
primarily a task for a group such as a radio club, at least as envisioned at
present. It will take technical skill. It will take organizing ability, and it will
probably be neecessary to enlist the cooperation of industrial and eduecational
laboratories who may be able to lend equipment and space. It will take hard,
sustained work. The reward? Satisfaction in chalking up another achieve-
ment for amateur radio, and the thrill of having participated in one of the
outstanding secientific events of the century. Is your elub hig enough for the
job? _

The years 1957—1958 should be a high spot in amateur radio just as they
will be in scientific progress. There will undoubtedly be other ways in which
amateurs can participate in 1GY - - one possibility, for example, i3 that a
world-wide communication network will be set up for transmitting informa-
tion for the Alerts — providing interesting activities for practically anyone
that wants to take part. We’ve made worthwhile contributions to scientifie
progress in the past; let’s make the most of this opportunity to make secure
our place in the sun.




COMING A.R.R.L. CONVENTION

June 9-10 — Rocky Mountain Division,
Estes Park, Colorado

June 15-16-17 — West
Galveston, Texas

July 6-7-8 — ARRL National Conven-~
tion, San Francisco, Calif.

July 27-29 — Northwestern Division
(Alaskan Territorial), Anchorage,
Alaska

July 28-29 — Alberta Province, Edmon-
ton, Alberta

Gulf Division,

A.R.R.L. ALASKA CONVENTION
Anchorage, Alaska — July 27-28-29

The Anchorage Radio Club is sponsoring the
convention in Anchorage, July 27, 28, 20,

Anchorage is situated on Cook Inlet with the
most beautiful mountains in the world all around.
To see the sunset in Alaska at this time of year
is an inspiring sight. As you look north, you may
see the sun getting and rising at the same time.

There will be many awards this vear. The
registration fee is $1.50, payable on arrival.
There will be a $5.00 advance deposit charged
for anyone who would like the Club to make a
hotel reservation for them. Deposit will be re-
funded upon arrival at hotel,

The Anchorage Amateur Radio Club found it
necessary to change the dates of the convention
to July 27, 28, and 29 so that all amateurs could
participate in the evacuation of the cities in the
Territory of Alagka on July 22.

You can drive to Alaska now from anywhere
in the States. So, pack up your old kit bag full
of harmonics and plan u vacation in Alaska.

A.R.R.L. ALBERTA CONVENTION
Edmonton, Alberta, Canada — July 28-29

The Northern Alberta Radio Club is sponsor-
ing the 1956 A.R.R.L. Alberta Convention to be
held in Kdmonton, Alberta, Canada, on Saturday,
July 28 and Sunday, July 29.

Feature speaker will be (Goodwin L. Dosland,
W@TSN, President, American Radio Relay
League, who will present an address of interest
to ull amateurs. There will be activities for all:
for the OM; technical talks and demonstrations,
an on-the-air station, contests; and, for the YL
or XYL, who is not technically-minded, an
entirely separate social program. There will be
fun for the entire family with contests for all.

Plan to be in Edmonton, July 28 and 29.
Fdmonton is situated in Canada’s Mountain
Playground near the world-famous Jasper and
Banff National Parks.

Advance registration fee of $5.00 for each
OM, $3.00 for each YL or XYL includes the
main banquet and Sunday Buffet Lunch. For
further details and accommodation assistance,
write N.A.R.C., Box 163, Edmonton, Alta.
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HAMFEST CALENDAR

Ilinois — The Annual Central Illinois Radio Ama-
teur Pienic will be held on Sunday, July 15, at Spitler
Woads, 8.3 miles from downtown Decatur off route 121,
Admission free, Bring your own lunch. Registration, 11:00
AL

Illinois —~ Hamfesters Radio Club is holding their
220d annual pienic at a new site, on Sunday, August 13,
at Santa Fe Park, 4100 So. Wolf Road. Site can be reached
from the east by taking Rouie 4A (Archer Ave.} to 7th
Street, in Willow Springs, and turning west to the Cirove,
From the west, take Route 66 to 79th Street, east to Wolf
Road. Kiddie rides, convenient parking right at one of the
many tables, modern facilities, and plenty of shade, are
some of the features of the Park, Radio displays, food and
refreshments. Bring your equipment for sale or trade.
Events for kiddies and grownups, at the liveliest and friend-
liest gathering in the midwest. Advance donations, $1.00;
$1.25 at the gate. Contact WOIWR for tickets or information.

Indiana — The Indiana Radio Club Council’s Annual
Hamfest will be held in Franke Park, Fort Wavne, Indiana,
Bunday, July 15. Registration, $1.50. Plaques to be awarded
to Indiana club winring Field Day contest. and to Indiana's
“Outstanding Amateur,” Certificate awards to winners of
other Council-sponsored contests. There will be entertain-
ment, activities and iterns of general interest for the young
and old. Plenty of picnic tables, also a shelter house.

Indiana — The Turkey Run V.H.F. Picnic at Turkey
Run State Park on July 29. Registration begins at 9:00
a.m. Bring the family and enjoy a basket lunch with us.
Swap table and activities for the ladies, For additional in-
formation, write WOZHL, P. O, Box 186, No. Terre Haute,
Indiana.

fowa — The annual picnic sponsored by the South West
lowa Amateur Radio Association is to be held July 15,
at McKinley Park in Creston, Iowa. All amateurs invited,

Maryland — The Maryland Emergency Phone Net will
hold its annual picnic at Braddock Heights Park, in Brad-
dock Heights, Maryland (6 miles west of Frederick, Mary-
lund, on Route US 40-A) on Sunday, July 22, from 10:00
A until — . There will be contests, ladies’ and children’s
programs, and a rummage sale, Advance registration from
¢, C. Worsley, W3TYJ, 104 Northwood, Silver Spring,
Maryland, ut 50¢ each; children under 12 admitted free.

Michigan — The Baginaw Valley Amateur Radio Asso-
ciation will be host to the amateurs of Michigan at the
MEN and BR picnic to be held in Saginaw on July 15,
Lots of entertainment, games, and contests for the hams,
XYLs, and Jr. Ops. All hams and their families are cor-
dially invited. Registration, $1.00 for hams; 50¢ for XYLa;
children free. Advance registration through WS8COW, 2825
Cooper Street, Saginaw,

Montana — The 2lst annual Glacier-Waterton Inter-
national Peace Park Hamfest will be held Saturday and
Sunday, July 21-22, at Apgar Camp Ground, West Glacier,
Montana, on beautiful Lake McDonald in Glacier National
Park. Special evenis and contests. Cabins, camping and
trailer space available. Come as you are and bring the XYL
and Jr. Ops. for an enjoyable visit to Montang. For further
information, write Frank B. Hart, W7UPR, Route I,
Sunset Drive, Kalispell, Montana.

Pennsylvania — The South Hills Brass Pounders and
Modulators, Inc. announce their 18th annual hamfest to
be held on Sunday, August 5, at Totem Pole Lodge South
Park, Pittsburgh, Pa. Festivities start at 12:00 noon. The
inevitable Swap sand Shop, plus demonstrations and ac-
tivities for young and old, will make this the outstanding
ham event of the year. Games to keep the Jr. Op busy.
Contests to occupy the XYL. Plenty of picnic space, Plan
now to attend. Register in advance and save, Pre-registra-
tion ends July 21. Make checks payable to Houth Hills
Brass Pounders and Modulators, Ine. Send $1.50 to 8. J.
Zolinas, W3QWW, 423 Parkwood Road, Pittsburgh 10, Pu.
Tickets $2.00 at the door. Novice tests will be given; bring
your examination papers. Club station, W3PIQ/3, will
operate on 20.2 Me. to “zero in’” the mobiles. See you at
the hamfest.

Ohio — The Cleveland Area Council of Amateur Radio
Clubs will hold an all-day basket picnic at Granger Lake
Park on Sunday, July 29. Games for all, plenty of fun.
Bring the kiddiea and X YL. Registration 1:00 r.m, Admis-
sion $2.50 per family. (Granger Lake is Iceated on Medina
County Route #21 between U. 8. Route 21 and Ohio
Route 94. Contact W8PCJ for additiona! information.
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The International Geophysical Year
A World-Wide Scientific Program

BY L. V. BERKNER *

¢ In just twelve months the Inter-
national Geophysical Year — the “I1GY”
-— will be in full swing. Plans now ap-
proaching completion contemplate that
radio amateurs will be in there pitching
along with scientific teams from forty-
some nations in all parts of the globe.
This article, adapted from an address
given at the IGY Symposium of the
American Association for the Advance-
ment of Science held at Atlanta, Ga.,
gives the background picture of the
1GY — the arcas in which new knowl-
edge is sought and the methods by
which scientific data will be accumu-
lated. The author is President of the
International Council of Scientific Un-
ions and Vice President of the Special
Committee for the International Geo-
physical Year.

Dr. Berkner, by the way, also was
9AWM in the early *20s. Old timers will
recall his station as being prominent in
DX and traffie handling in the 200-meter
era.

0 UNDERSTAND THE OBJECTIVES OF THE
TIGY, one should endeavor to visualize the

gross setting of our environment. We live
on the surface of a huge globe, some 8000 miles
in diameter, hanging in space a few million miles
from a number of other planets that circle the
Sun. We can dig holes perhaps 5 or 6 miles into
ihe surface of vur planet or descend to the ocean
bottom, but this is the limit of direct observa-
tion downward. We are surrounded by a heavy
atmosphere, opaque except for the narrow
“window” at the wavelengths of light, and a

* President, Associated Universities, Ine., 350 Fifth Ave.,
New York 1, N. Y.

¢

Dr. John P. Hagen, Director of the Earth Satellite
Project, displays a scale model of the three stage rocket
which will propel the first man made satellite into its
orbit. The model, 1/25th of actual size, shows the vari-
ous parts of the 72 foot long rocket which measures only
45 inches in diameter, at ite hase. Shown are the first
stage rocket, right foreground, the sccond stage and the
third, with satellite attached. A pointed nose cap which
drops away from the man made moon encases the satel-
lite on its flight outside the eurther’s atmosphere.

(Wide World Photos)
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little larger “window” that admits some radio
wavelengths from space. But only recently has
man rigen as much as six miles above the surface.
Thus our existence has been confined to a thin
vencer within 5 or 6 miles from the surface of
our globe. It is a veneer sandwiched on the
upper side by the insulating atmosphere und the
space beyond, and on the lower side by the
unplumbed depths of the Earth’s interior.

The environment within this veneer is con-
trolled almost completely by eircumstances
ariging outside of it. The character of our con-
tinents and oceans depends in an important way
ou events that occur far below the surface and
within the Karth’s interior. The energy that
supports our daily existence comes largely from
the Sun, 92,000,000 miles away. This solar
energy varies somewhat with time, although,
unfortunately, some of the most important
changes are apparent only at wavelengths that
do not penetrate our atmosphere. Kven the
atmosphere in which we are immersed and the
oceans around us are in complex fluid motion,
driven by energy received from the Sun. And our
FEarth and its atmosphere fly through u space
filled with all sorts of atoms and electrons and
streams of particles flying at high speed and
other miscellaneous “erud,” and perhaps even
magnetic or electric fields in space. Moreover,
our written history of observation of the system
extends at most over only a millionth of its
lifetime, so that the character, extent, and




rupidity of major changes are not clearly defined
or understood.

Geophysical Problems

The vbjective of geophysics is to describe the
character of our surroundings 8o that the organ-
ization and the interrelationship of the several
vlements of those surroundings can be com-
prebended. Since man cannot *‘see” very far,
or very much, by direct observation, he must
use the tools of every natural science to acquire
information from which the character of his
gurroundings can be deduced. Since he is lurgely
insulated between the lavers of Earth and at-
mosphere, he must follow assiduously every
abservable clue that nature provides, so that its
real meaning and its relationship to other parts
of the system can be developed. Gradually, step
by step, man is constructing a mutually con-
sistent description of his surroundings. And as
man learns to understand, and to describe the
nature of his surrounding environment, he can
invent means of utilizing it for his benefit, or at
least circumventing its more damaging aspects.

Consider, u8 an example, such an obvious
question us: How much energy does the Earth
receive from space and how much and in what
way does this energy change with time? Clearly
this is a very important question since this
energy is the basis of warmth and growth; it
drives the circulation of our atmosphere and
oceans, thereby creating climate and weather; it
ionizes our atmosphere fo support our long-
distance communications; it determines the ex-
tent of ice storage near the poles, thereby ad-
justing our ocean levels; its changes may provide
critical trigger effects that may initiate a whole
chain of the most important consequences to our
daily lives.

To measure the received epnergy and its
changes is a complex matter that only now is
hecoming possible. In the visible spectrum of the
Sun, the heat- balance of energy received by the
Earth and radiated back to space depends
greatly on the relative cloud cover of the Earth.
Just how this varies from day to day, week to
week, or year to vear, is not known. Measure-
ments of the Earth’s albedo! by means of the
artificial Barth sutellite in the next few years
may answer this vital question with reasonable
precision for the first time. Then, we will know
the variation of the driving energy that under-
lies meteorological events, The invisible radia-
tion, the ultraviolet and X-rays from the Sun
can be deduced by measuring their ionizing
effects on the outer atmosphere, or by direct
observations with rockets or the artificial Karth
satellite. At these wavelengths the variations of
solar radiation are known to be very large, and
though the totul energy is small, the radical
changes may trigger much larger energy changes
in the unstable atmosphere through variation in

the light reflected from an unpolished surface to the total
of light falling upon it.
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from particles must be deduced by observation
of the aurora, the air glow, meteors, and cosmic
rays. Again, while the total energy from such
sources may be small, the variations may well
trigger radical changes in the unstable atmos-
pheric system of circulation. Likewise, the inter-
change of energy between the atmosphere and
the oceuns is vitally affected by the eirculation
und heat storage of the oceun systems.

No one would deny that if we are to under-
stand and perhaps control our weather and
climate, we must observe and define the relative
purt played by each element of this complex
gystem. But the solution of such fundamental
and complex geophysical problems requires care-
{ful and coordinated observation of the events of
onr environment over the whole Earth. To
obtain such data is the objective of the Inter-
national Geophysical Year.

What the IGY Is

During the International Geophysical Year,
from July 1, 1957 to December 31, 1958, the
nations of the world will undertake a concen-
trated series of geophysical observations in
accordance with a well-formulated international
cooperative plan. The objective of the plan is to
describe in detail the world-wide pattern of each
of many terrestrial phenomena such as weather
disturbances, ionospheric and geomagnetic storms,
aurora displays, ¢t al, and the changes of pattern
of the disturbances as they develop in iime.
Since o single observer on the Earth sees only
that aspect of a terrestrial disturbance apparent
in his own locality, the whole pattern of the
disturbance can be described only after synthesis
of many simultaneous observations at suitably
spaced intervals over the Earih’s surface. What
is needed is the sort of picture of the detailed
structure and of successive changes of the event
that would be seen by an observer looking at the
Earth from space.

Because terrestrial phenomena recognize no
national boundaries, their description requires
common agreement among nations on the places
where observation should be undertaken, the
kinds of measurements to be made, the observing
appuratus to be used, the standards and timing
of measurements, and the form of presentation
and publication of the results. This agreement
has been arranged among the scientists and gov-
ernments of the world by the International
Council of Scientific UTnions functioning through
its Comité Spéeial Année Géophysique lnter-
nationale,

During the IGY, observations will be under-
taken in eleven branches of geophysics including
meteorology, geomagnetism, the aurora, the air
glow, ionospheric physics and disturbance, ge-
odesy (precise latitudes and longitudes), cosmic
rays, glaciology and climatology, veeanography,
gravity, and seismology. Moreover, the Sun will
be under continuous observation by a score of
stations around the Earth for changes in sun-
spots, Lright chromospheric eruptiions, changes
in the photosphere, and modifications of the
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vorona that may underlie the origing of resultant
disturbances on the Earth. In fact, the interval
1957-58 was chosen for the IGY because the
activity on the Sun will be nearing the maximum
of its eleven-year cycle, rising sharply from the
minimum in 1954 to the interval of the 1GY
when solar effects on the Earth are likely to he
the greatest of the present epoch.

While many kinds of observations will be
made continuously or at least several times each
day, the more difficult, or the specialized and
concentrated observations, will be made by all
geophysical stations on a specific calendar of
Regular World Days. Three to five Regular
World Days ure scheduled each month. In addi-
tion, just after the equinoxes in March and
September, and the solstices in June and Decem-
ber, ten~day infervals of very concentrated
observation of meteorological and related phe-
nomens, known as World Meteorological Inter-
vals, are scheduled in the attempt to define more
sharply wetcorological effects at the time of
seasonal change. When unusual events are ob-
served on the Sun that may presage magnetie,
ionospherie, or auroral disturbances, an Alert
will be transmitted to all observers several days
in advance of the expected disturbance. If con-
ditions persist on the Sun that are likely to pro-
duce terrestrial disturbance, # Special World
Day will be announced one day in advance of
the expected disturbance over a worldwide ¢com-
munication network, so that all stations will be
ready when the disturbance begins. The predic-

tions will be made by the Central Radio Propa-~
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gation Laboratory of the National Bureau of
Standards, Boulder, Colorado, with the advice of
centers at Paris and Tokyo that will assess the
data from which predictions are formulated.

Observation Points

Since geophysical stations cannot be thickly
spaced everywhere, especially over the oceans,
a world grid or network of stations has been
organized. This network will involve thousands
of observing stations. 1t includes lines of stations
from pole to pole along meridians 70°-80°W,
10°E, and 140°E, with auxiliary meridians across
Asia at approximately 105°E and 90°E. Crossing
these are a band of stations around the equatorial
zone that includes the geographic and geomag-
netic Equators, and regions of intense observa-
tion around the geomagnetic poles of the Arctic
and Antarctic in the vieinity of the zones of
maximum auroral activity (23° below the geo-
magnetic poles).

Special emphasis i3 given to normally in-
accessible regions such as the Antarciic where
12 nations plan more than 30 bases to form u
network over the unknown ““seventh continent.”
Antarctic observations will be made not only in
all branches of geophysies, but also field parties
will branch out over the continent to make
auxiliary observations as well, such as measure-
ment of the ice thickness so that a reliable
estimate of the total of Antarctic ice above sea
level can be made. This survey will tell us, for
example, whether the Antarctic is a real con-
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tinent, or only a group of islands overlaid by an
immense ice sheet, how fast the ice is melting,
and how much the seas will rise ag the Antarctic
warms. Measurements of seismology and gravity
bearing on the interior struciure of the Earth
will be included in the inaccessible regions to be
occupied during the IGY.

In the Antarctic, the United States plans six
stations: The main base and air base, Little
America, near Kainan Bay 77°S, 162°W; alter-
nate air and support base, McMurdo Sound
77°8, 172°E; main base, Knox Coast 67°S,
110°E; main base, Weddell Sea, 75°S, 62°W;
advanced base, Marie Byrd Land, 83°S, 120°W;
advanced base, South Pole, 90°S. This is the
first attempt to establish a bage on the two-mile
high plateau at the South Pole In addition, the
U. 8. plans to provide assistance to New Zea-
land’s two svientific stations at McMurdo Sound
and Cape Adaire, 179°E, 72°S. Field parties
will fan out from these stations and regular air
service from New Zealand to Little America and
MelMMurdo Sound is antieipated, with local air
service between bases. In addition to New
Zealand and the United States, other nations are
planning Antarctic or sub-Antarctic bases as
follows: USSR, three; Australia, three; Great
Britain, nine; France, three; Japan, one; Nor-
way, one; South Africa, one; Chile, three;
Argentina, eight; with possibly two other bases
by these or other nations. Thus, the whole
continent will be covered, with many additional
stations on islands, such as Macquarie, Ker-
guellen, and South Georgia, in the surrounding
sub-Antarctic seas. Iven more extensive geo-
physical research is planned for the now more
accessible Arctic regions, of which far northern
Janada Is most important since it contains the
north magnetic pole.

To give utmost meaning to the Antarctic work,
the participating nations bave joined in a series
of Antarctic conferences at which joint plans
have been developed. They have agreed on the
location of bases to provide the best distribution
of stations from the point of view of the required
scientific observations. They have developed a
joint radio network between stations to ensure
quick interchange of observations. They have
agreed on an Auntarctic weather central to be
established by the United States at Little
America. Here, Antarctic meteorological data
will be received daily, and Antarctic weather
maps drawn and forecasts formulated. For the
first time the Antarctic meteorological pattern
will be defined not only for scientific under-
standing, but also to aid day-to-day Antarctic
operations in the other scientific fields. Collabo-
ration will provide mutual support for field
parties from bases of other nations, and greatly
reduce the hazards of field work. The Antarctic
program represents international collaboration
of the highest type.

Questions Under Study

But the concentration of work in the Ant-
arctic is only an example of the work of more
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than 40 great nations in the international plan-
ning for the IGY over the whole Earth. Typical
of the hundreds of geophysical problems to be
examined are questions in meteorology: A huge
mags of icy air, wobbling unstably like an in-
verted jar of jelly, rests on the two-mile high
Antarctic plateau. From time to time, a huge
cold mass breaks off to come tumbling down
from the platean and originating the meteorologi-
eal shock waves deseribed by Simpson on the
Scott Bxpedition of 1911-12. The network of
Antarctic and of meridianal stations is designed
to answer questions such as: How do these shock
waves move and influence the Earth’s weather?
How much interchange of air mass occurs be-
tween northern and southern hemispheres? At
what levels does this interchange oceur?

In geomagnetism: How do the electro jets
flowing daily between the geographic and geo-
magnetic equators form and dissipate? What are
the effects of these electro jets? How much
eleetric current flows in auroral ares? How do
geomagnetic storms affect the electron distribu-
tion in the ionosphere?

In aurora: When auroral ares ure displayed,
do they extend all around the Earth? During
geomagnetic storms, do auroral displays move
closer to the equator, or do they spread out over
a wider band both north and south of the zone
of maximum auroral activity? Do auroral arcs
appear in corresponding Arctic and Antarctic
latitudes simultaneously? lIs there a zone of
auroral activity near the geomagnetic poles
during geomagnetically quiet intervals?

In oceanography: Are the hottoms of the
oceans dying with loss of oxygen? What is the
cause of the seasonal lowering of the oceans near
the polar regions, and do they lower alternatively
or simultaneously at both poles?

In cosmic rays: From geomagnetic focussing of
cosmic rays into certain regions of the Earth,
what can be ascertained of their nature and
processes of origin? What is the character of the
Earth’s field outside the atmosphere where it
couples with the particles of space?

In the ionosphere: How do ionospheric dis-
turbances that affect radio transmission develop
in size and move {rom the poles during & geo-
magnetic storm? Are existing theories of iono-
spherie disturbance on the right track? How does
radio absorption develop and move at the time
of disturbance?

In geodesy: What is the exact location of any
point on the Earth? (New methods promise an
increase in aceuracy between 500 and 100 feet.)
Clonsequently, what is the exact shape of the
Farth? From precise observation of its distortion
under the pull of the Moon and the Sun, what is
its rigidity and what can be deduced of its
interior structure?

To examine such typical problems, every type
of available instrumentation will be used, in-
cluding ships at sea, instrumented balloons
lnunched daily to altitudes of nearly 20 miles,
dozens of rockets carrying instruments up to

{Continued on page 126)
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Twenty-Five Watts for the Beginner

A Simple 80-Meter C.W. Transmitter and Power Supply

BY C. VERNON CHAMBERS, WIJEQ

e This simple transmitter is an inex-
pensive job designed for the beginner
who wants to get started on 80 meters.
It features crystal control, use of a low-
cost but rugged sweep tube, simple and-
neat construction, d.c. and r.f. indica-
tors, TVI preventive measures, and an
antenna coupler. The article also de-
seribes a combination power unit that
will supply the regenerative receiver
described in the June issue, as well as
this transmitter.

in the photographs were designed to com-

plete a simple station for the beginner when
combined with the regenerative receiver de-
scribed in an article in the June issue.! The points
brought out in that article in argument for
building one’s own first receiver apply equally to
the rest of the station equipment. For learning
the whys and hows of amateur equipment, there
is no substitute for firsthand experience. Few, if
any, of the components used in this transmitter
will be wasted when the time comes to go to
higher power. In fact, the unit might be used
intact a8 an element in a rig of higher power.
Meanwhile, it will provide the beginner or Novice
with & dependable, relatively-inexpensive trans-
mitter that is easy to eonstruct and operate. The

]’-“HE TRANSMITTER AND POWER SUPPLY shown

I Mix, “'The Novice Special,” QST, June, 1956.

L4

The 25-watt Novice trans-
mitter is built into 6 X T X
12-inch aluminum utility case
{Premier AC-1276). Tuning
controls at the left and right
are for the antenna coupler
and the oscillator plate cir-
cuit, respectively. Iz, a pilot-
lamp assembly used as an
r.f. output indicator, is below
the antenna control. [ is at
the lower right-band corner
of the panel. The meter is a
Shurite model 950, National
type R dials are used with the
tuning controls and the crys-
tal socket is a Millen 33102,

¢
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unit includes an output-coupling circuit de-
signed for use with a balanced antenna system.
The supply for the transmitter will also take care
of the receiver described in the June issue.

Transmitter Circuit

The circuit of the one-band oscillator-type
transmitter is shown in Fig. 1. It is the familiar
crystal-controlled arrangement of a tuned-grid
tuned-plate oscillator circuit. It works well with
a large variety of tubes. In this case, the tube —
a 6DQO6A — is an inexpensive one recently devel-
oped for TV sweep-circuit applications. The tube
sells to hams and servicemen for only $2.25 or so.
Tt has high perveance which means that high
power output can be abtained with low driving
power.

In this circuit, the feed-back path is provided
through the grid-plate capacitance of the tube.
Oscillation will take place when the plate tank
cireuit (yLs iz tuned slightly higher than the
crystal frequency. For the Novice, the crystal
frequency must fall in the 3700- to 3750-ke. range.
A screen-grid tube is used because it requires
much less grid-driving power than a triode.
Therefore, greater output may be obtained with-
out danger of fracturing the crystal. Since the
6DQBA is one of those tubes that will draw a
high value of plate current even when the screen
voltage is relatively low, it will provide maximum
power output without consuming appreciable
sereen power.

At the grid side, Ry and the crystal Y are tied
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"T'op view of the beginner's transmitter. The aluminum chassis measures 114 by 5% by 914 inches {Premier
ACH-400). Chassis and panel ace fastened together by fi. Iz and the erystal-socket mounting hardware. The
tube socket is centered 174 inches in from the panel. L2, L3 and L4 are supported by a 5-inch length of 1-inch-
diameter wood dowel. The latter is mounted 2 inches above the chassis by means of aluminum brackets. Metal
spacers, 53 inch long, are used between the panel and the front of the frame of Ci. Gy, Gz and G3 are rubber grommets.
S01 and S0z are ¥-inch cone insulators (E. F. Johnson type 135-500),

in parallel and then connected between Pin 5 of 6DQBA is by passed by C to ground so that r.f.
the tube and chassis. The customary grid r.f. will not have to flow through Ra, A7 4,, the ke;
choke is not required beeause of the high resist- leads and the jack, Jy. Although cathode bias
ance of the grid leak, &;. The cathode of the is not ordinarily required in a keyed one-tube

D T JEMC.

e S B
? &L 3 1;5 378 .J,
SN S “"' ::;IT.

sav. . )7

f.sm 1 b

Cable to Power Supply
¥ & 7]6.3v.
T RS
i 2|+325v.
1] -

Fig. I — Cireuit of the Novice transmitter. Fixed capacitors are disk ceramic with values in uf; rest in puf.
€1, Cz— 375-ppuf. variable (Allied Radio, Chicago, L4 — Output-indicator coupling loop: 2 turns No. 20

Catalog No. 61H009). tinned, turns spaced wire diameter. )
l;, Iz — Pilot-light assembly {E. ¥. Johnson 147-306). Note: Lz, L3 and Lt made from a length of B & W
J1 — Closed-circuit jack. Miniductor type 3015.
J2 — 4-contact male connector (Amphenol 86-RCP4), Py~ 4-contact female cable connector (Amphenol
L; — Parasitic coil; 5 turns No. 16, ¥4-inch diam., turns 78-PF4).

spaced wire diameter. Pz —- 4-contact male cable connector (Amphenol
Ls. Ls—5.5 ph. 20 turns No. 20 tinned wire, l-inch 86-PMA4).

diam., 13 inches long. RFCy — National R-1008.
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transmitter, a cathode resistor, R, has been in-
corporated in the circuit. Its purpose is to prevent
dumage to the meter that might otherwise be
eaused by excessive current during tuning ad-
justments. The 0-200 milliammeter, 474, indi-
cates the total cathode current of the oscillator
tube.

Screen voltage for the 6DQOA is obtained from
the plate supply through Rj and R4 which form a
voltage divider limiting the screen voltage to
approximately 135 volts during normal operation
of the transmitter. C4 is 4 by-pass capacitor that
grounds the screen for r.f.

Parallel feed is used in the plate circuit of the
oscillator. The plate choke, RFC;, must have
high impedance at r.f. to prevent short-circuiting
the output circuit. Since the bottom of the choke
may not be at ground potential under all circum-
stances, it is customary to include a by-pass
capacitor (Cg) at the bottom of the choke as
shown in Fig. 1. C's allows r.f. currents generated
by the tube to pass on into the tank circuit, C1Ls,
but prevents the application of d.c. to these com-
ponents. Ly is & small inductor used to suppress
4 v.h.f. parasitic oscillation.

A parallel-tuned ecircuit, (2L3, serves as the
antenna coupler for the transmitter. Provision
for variable coupling between the oscillator plate
cvircuit and the coupler is made in the mechanical
layout. La and Iy provide an r.f. indicator useful
when tuning the transmitter for maximum out-

put. Disk capacitors, Cv, Cgand Cy, are connected
at J1 and Jo to attenuate v.h.f. harmonic current
in the key leads and the power cable. This is for
TVI suppression purposes. Py, P2 and the asso-
ciated wiring are for connecting the transmitter
to the power supply.

Construction

The front view of the transmitter shows the
layout of the panel-mounted components. It
is advisable to start with this phase of the con-
struction so that the panel, after it has been
drilled, may be used as a template for marking
the front wall of the chassis. For the sauke of
finished appearance, protect the front of the
panel during the marking process by laying it
face down on a piece of soft cloth. Mark the ne-
cessary holes on the back side of the panel with a
seriber or other sharp-pointed tool, remembering
that the lay-out pattern will be reversed. Then
drill a guide hole at each point with a No. 33 drill.
The holes for the erystal socket and the pilot-
lamp assemblies are in line across the panel and
each is 134 inches up from the bottom edge. The
socket is at the center and the lamps are 234
inches in from the side edges. The shafts for )
and Cs are directly above [y and I, respectively,
and each is centered 314 inches above the bottom
edge of the panel. 'y requires three mounting
holes in addition to the shatt-clearance hole and
the correct positions may be determined by

Rear view of the Zu-watt transmitter. J1, J2 dnd the antenna terminals are mounted on the rear wall of the
chassis. Cz is insulated from the chassis by means of an isolantite shaft coupling and a pair of Johnson 135-500 cone
insulators, SO3 and SOs. TPBy, TPBs and TPB3 (N ational TPB bushings) provide insulated through-chassis leads
for the antenna coupler. The antenna terminal strip is a Millen type 37303,
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measuring the spacing between the tapped holes
in the front of the frame of the capacitor. The
meter is centered between the tuning controls
with its top edge 7% inch down from the top of the
panel.

After the guide holes have been drilled, lay
the panel over the front wall of the chassis. Allow
the panel to extend 114 inches over each end and
b4 inch past the bottom edge of the chassis. The
p at the bottom is to provide clearance far the
inch lip at the front of the utility box used as
the cabinet. Now, using the panel as 5 template,
mark the front wall of the chassis for the drilling
of the holes for crystal socket and panel-lamp
assemblies.

The panel may now be punched and drilled to
accommodate the components. Mounting instrue-
tions for the meter are included in the packing
hox, and the spacing and the size of holes for the
crystal socket and 'y may be determined by
direct measurement. The capacitor 'y has a 14-
inch shaft, but the panel hole should be #4-inch
diameter to prevent binding when the control is
rotated. Thelamp-bulb assembliesrequire 74 4-inch
holes and the panel bearing for Cy takes a $¢-inch
hole. When drilling holes for the lamps and

erystal socket, don’t forget the similar set of holes
that must be made in the front wall of the chassis.
In mounting €, use 4-inch spacers between the
capacitor frame and the panel to prevent the
}4-inch mounting screws from bending the front
rotor plate. Of course the spacers are not needed if
you are lucky enough to have some l4-inch 6-32
machine screws on hand, or want to eut longer
serews down,

The top view of the transmitter shows the
meter leads p.xsxslng through a rubber grommet,
(#1, located in between the tube and the panel.
RFCy is centered 174 inches to the left of the
6DQOBA and a sccond grommet, G, accommo-
dates the 325-volt lead to the choke. A soldering
lug, inserted between the base of RFCy and the
chassis, is used for grounding the coid side of (s
C's is connected between the top of the choke
and o piece of No. 16 tinned wire that runs
straight down to the cone insulator, SO;. SOy
also supports one end of the parasitic coil, Li.
S0q, the stand-off located underneath the coil
assembly, is used as a terminal for the leads from
the plate end of Ly and the stator side of (1.

A length of l-inch-diameter wood dowel sup-
ports Ly, Lz und Lg at the rear of the chassis. If a

The pilot-lamp assem-
blies, I1 and Iz, are partially
visible in this bottom view
of the Novice transmitter.
TPy, a 1l-terminal tie-point
strip, supports the meter
side of Ra. TP: provides a
terminal for the 325.velt
lead to Ka and RFCi. The
twisted-pair link passing
through Ga connects he-
tween 2 and s, Cr and Cs

are located adjacent to
Pins 2 and 4, vespectively,
> of Ja. Pins 1 and 8 of the
¢ tube socket face toward the
panel side of the chassis.
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Top view of a combina-
tion supply that will take
care of a small receiver as =
well as the transmitter.

dowel is not readily available you may be uble
to find an old broom or mop handle that will fit
inside the type 3015 Miniductor. 1f the wood is 4
bit too small in diameter to provide a snug fit for
the coil stock, it may be shimmed up by cement-
ing a few lengths of “spaghetti’” in place as shown
in the top view. The general idea is that the coils
should fit snugly around the form, but still be free
to permit movement for coupling adjustments.
The coil form is mounted on a pair of homemade
aluminum brackets as shown.

A soldering lug to the right of SOz (top view)
is used for grounding the cold end of L. Feed-
through bushings, TPB; and TPB,, take care of
the through-chassis leads between Lg, (2 and
the antenna terminals. The link between L4 and
[2 passes through the grommet identified as Gy,

The mounting of (' requires particular atten-
tion. This eapacitor is supported on two 3¢-inch
cone insulators, SO; and 804, as shown in the
rear view. Turn the capacitor upside down with
the shaft facing you. You will see four small holes
in the bottom of the frame of the eapacitor.
The front hole on the right-hand side, and the
rear hole on the left-hand side are used for
mounting. These two holes should be enlarged
with a No. 33 drill, and threaded with a 6-32
tap. Now insert 14-inch (or longer) 6-32 machine
screws in the tops of the two insulators and
tighten them with a screwdriver. Cut the heads
of the screws off with a hacksaw, and file the
ends of the screws smooth. Thread the studs
that remain (preferably about }4-inch long) into
the frame of the capacitor.

When mounted on the chagsis, the frame
of the capacitor i3 174 inches behind the panel.
The shaft of the panel-bearing ussembly, re-
duced in length so that it extends about 7g
inch behind the punel, is connected to the shaft
of Cy with an insulafed coupling. A feed-through
bushing, 7P B3, at the rear of the capacitor, car-
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ries the lead from the stator of Cy to TPB
{connected to L) and then on to the antenna
terminal,

The rear view shows .Jy, Jy and the antenna
terminal strip mounted on the rear wall of the
chassis. The placement of these components is
not eritical. The rear cover for the cabinet, not
shown in any of the photographs, is punched
with clearance holes for the eable and antenna
leads which connect to the jacks and terminals.

A bottom view of the transmitter shows the
arrangement of below-deck components und wir-
ing. The r.f. wiring is done with No. 16 tinned
wire (also used for r.f. leads on top of the chassis)
and remaining connections are made with Belden
type 8885 shielded wire. Ordinary hook-up wire
muy be twisted together and used for the link
between g and L.

Power Supply

The transmitter requires & power supply de-
livering 300 to 350 volts at about 125 ma. A
transformer rated at 90 ma. will do because of
the intermittent nature of e.w. operation.

The supply shown is designed to take care
of the recciver described in the June issue as
well as the transmitter described here. If the sup-
ply is to be used with the transmitter only, a
few of the components may be omitted.

The cireuit is shown in Fig. 2, When the power
wwitch Sy is in the receiving position-shown, the
filter is a three-section choke-input arrangement.
Under the receiver load, the output voltage will
be about 260 volts, and the filtering will be ade-
quate for the receiver. When the switch is thrown
to the transmitting position, the first filter choke
is short-circuited. This not only cuts out the d.c.
resistance of the first filter choke, but it also
changes the filter to capacitive input. The output
voltage then rises to about 325 under load.

(’y and Cy are r.f. by-passes. They help con-
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siderably in reducing “tunable” hum that may
oceur at certain frequencies with a regenerative
receiver.

The primary purpose of /1 is to discharge the
filter capacitors after S8y has been turned off.
These capacitors hold their charges for a con-
siderable length of time after the power hag been
turned off. If it were not for Ry, there would be
danger of a serious shock should the operator
accidentally come in contact with the high-
voltage circuit.

If the supply is not to be used for the receiver,
the first filter choke, Ly, the transfer switch, Sy,

cord and the leads from the power toggle switch
S1

The sketch of Fig. 3 shows a rear view of the
rotary transfer switch as it is mounted in the
chassig. The terminal numbers ecorrespond to
those in Fig., 2. The awitch is equipped with an
adjustable stop which can be set to limit the
travel to the two positions needed. As the switch
is viewed in Fig, 3, the tongue of the stop should
he inserted in the top right-hand hole,

The manner of wiring is not eritical except
that (4 and (s should be connected directly from
the rectifier-socket terminals to a grounding lug

2. 3H 150 MA,

2 3L ISOMA.

115 6.3V,
VaC,

:“——-]Jn
[Tz13)a]s}

J2
4 Lopr

~ Fig. 2 — Circuit of the combination power supply. Lf the supply is to be used for the transmitter only, L1, S2 and
J1 may be omitted as discussed in the text. All capacitances are in uf. S2 is shown in the receiving position.

Ji — G-prong tube socket (Amphenol 77TMIP5).

J2 — 4-prong tube socket (Amphenol 77MIP4).

L1 — 16 h., 50 ma., 590 ohms (Stancor (.-1003).

T3, La—2.3 k., 150 ma., 00 ohms (Stancor C-2304),
Pt — A.c. power plug.

und the receiver power outlet, J1, may be omit~
ted. The high-voltage line from R; should then be
connected directly to Pin 2 on the transmitter
outlet,

Power-Supply Construction

T'he supply shown in the photographs is assem-
bled on a 5 X 10 X 3-inch aluminum chassis.
The placement of components on top of the
chagsis Is not critical. All mounting holes can be
made with a No. 24 drill to clear li-inch 6-32
mounting screws. A #{-inch hole bhould be cut
under the transformer at the point where the
bunched leads come out. Also, a 34-inch hole
should be drilled alongside each of the chokes at
the point where the terminal leads emerge. These
holes should be fitted with rubber grommets. The
socket for the 5Y3GT takes a 1lY%-inch center
hole.

At the front end of the chassis, the toggle
power switch, 81, and the rotary power-transfer
switeh, Sy, are centered 114 inches from the sides
and 114 inches down from the top. The two power
outlets (a 5-prong tube socket for the receiver,
and a 4-prong socket for the transmitter) are
similarly located at the rear end of the chassis.
These outlets also require a 1Y4-inch center
hole.

Underneath, various mounting screws are
used, as found conveunient, for fastening ground-
ing lugs and the insulated tie-points that anchor
the 4+ ends of the filter capacitors, the a.c. power
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St — Toggle switch.
Sg — Bakelite rotary d.p.d.t. (Centralab 1105),
Ty — Power transformer: 700 volts, c.t., 90 ma.; 5
ivs'qzltgs, 2 amp.; 6.3 volts, 3 amp. (Stancor PC-
-109).

fastened under one of the socket-mounting screws.
In most cases, the transformer and choke terminal
leads will serve to inake the necessary connec-
tions,

Testing

Preliminary testing of the transmitter should
he done with a dummy load coupled to the an-
tenna terminals, A 15-watt lamp bulb makes a
good load. Of course, in addition to the power
supply, it is necessary to have a crystal and a
keyv. It is advisable to make the key leads with
shielded wire if you happen to live in an area
heavily populated with TV receivers. A volt-
meter is & convenient instrument to have on hand.

Connect the cable between the 4-prong recep-
tacles on the power supply and the transmitting.
Insert the erystal and key plug (key open)
and adjust the spacing between Ly and L,
and Lg and Ly, to approximately 14 inch and 1
inch, respectively. Rotate €1 and €'y to maximum
capacitance and close Si of the power supply.
Sy of the power supply should be in the receiver
position.

After the heater of the 6DQ6A has warmed up,
turn Sy (power supply) to the transmitting posi-
tion, Momentarily close the key while observing
the cathode current registered by A1 4,. It should
read approximately 160 ma. Now, rotate 7y
slowly toward minimum capacitance while watch-
ing for a sudden dip in current. When C'y has been
adjusted to approximately 70 per cent of its
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total capacitance, the cathode current should
drop to 50 ma. or so. Tune (' a little farther
toward minimum ecapacitance, thereby ecausing
the current to increase to about 55 ma. Next,
slowly decrease the capacitance of Cy. This should
cause the cathode current to increase. When the
current has reached a value of approximately
70 ma., retune ) for minimum current. Repeat
these adjustments — ('; for minimum followed by
(s for maximum —— until the maximum resonant
eurrent (with €1 tuned for the dip) is obtained.
With the loose coupling between Ls and Ly
recommended above, the loaded resonant current
should be approximately 80 ma. and the 15-watt
lamp should start to light, indicating r.f. output
from the transmitter.

The plate power should now be turned off and
the coupling between Ly and Ly increased (move
the inductors closer together). With the spacing
hetween coils set at about 44 inch, apply power
and retune the oscillator and the antenna coupler
us outlined above. The minimum cathode current
with both circuits at resonance should be ap-
proximately 100 ma. If it is lower than this
value, increase the coupling and retune. If the
loaded resonant current is above 100 ma., de-
crease the coupling and retune. Remember — inrn.
aff the plate power before each coupling adjusiment,

Check the oscillator for reliability by opening
und closing the key several times. 1f the cur-
rent jumps suddenly to u high value (indicating
that the ecircuit has stopped oscillating), adjust
¢y to the high-frequency (toward minimum cu-
pacitance) side of resonance. The oscillator should
he quite stable when € is tuned off resonance
just far enough to cause a S-ma. increase in
current. For example, if the loaded value of cur-
rent is 100 ma. with ('y set for the dip, reducing

CHASSIS BOTTOM

3= < DETENT

ToP

Fig. 3 — Sketch showing a rear view of Sz with termi-
nal numbering corresponding to that of Fig. 2.

the capacitance of €1 for a current of 105 ma.
should stabilize the operation.

The coupling between Lg and L4 may now be
increased (move Lj over toward L) sufficiently to
cause the r.f. output indicator, fi, to glow
hrightly enough io illuminate the panel jewel.
Turn off the plate power each time an adjusiment
is made and increase the coupling very slowly.
Overcoupling between the two coils will cause
the 60-ma. lamp to burn out.

If a voltmeter is available, it may now be
used to check the plate and sereen voltages. 1f
the transmitter is loaded to 100 ma., the meter
should register approximately 325 volts at the
B+ end of Ry (the side connected to Ja). The
sereen voltage, measured at the junction of 2y
and R4, should be around 135 volts.

The Antenna
While uny of a number of different antennas
might be used with this transmitter, the output
coupling circuit has been designed for one
(Continued on page 135)

BALL
DETENT

Bottom view of the combination power supply.
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Antenna Couplers for 50 and 144 Mc.

Shielded Couplers for the V.H.F. Station

® [Inless only a short transmission line is
needed for the run from transmitter to
array, losses may run rather high if coax
is used on v.h.f. antenna systems. Yet
modern transmitter design and the need
for TVI protection demand the use of
coaxial output coupling. The best com-
bination for most v.h.f. installations is
some form of balanced transmission line
for the main run, and an antenna coupler
to handle the conversion from the bal-
anced line to the coaxial transmitter
connection. Here are shielded couplers
to do the job on 50 and 144 Me.

lower frequencies, they are still something of

a rarity in v.h.f. stations. Why bother with a
combination of coils and capacitors, when 4 sim-
ple balun of coaxial line will serve the same pur-
pose?

There’s nothing wrong with the balun approach,
provided we recognize its limitations, The balun
will convert from coax to balanced lines, and step
up the impedance from 50 to 200, or 75 to 300
ohms, in the process, but it will do no more.
Transmission line of 200 ohms impedance is little
used, and the common polyethylene-insulated
300-ohm lines leave quite a bit to be desired,
particularly in wet weather. Probably the best
transmission line for most v.h.f, installations is
the open-wire variety, with impedance ranging
from 400 to 600 ohms. A balun will not do the job
properly with this sort of line.

In addition, few v.h.f. antenna systems actually
present a purely-resistive load of 300 ohms at the
transmitter end. Measurement of impedance, at
the end of the line or at the antenna, may show
values well away from those that can be matched
with simple coaxial baluns. A moderate mis-
match between the antenna and the transmission
line will do very little harm, provided that some
provision is made for funing the line, and for
eoupling to it properly. That’s where our antenna
couplers come in. With them you can make al-
most any antenna system that is fed with a bal-

THOUGH antenna couplers are quite general on

anced line take power on 50 and 144 Me. — and
that can be highly useful in an emergency.

The writer recently made use of the two an-
tenna couplers described below in this way.
Some changes in our arrays for 50 and 144 Me.
had been started, and then were held up by a
stretch of the nasty weather that New England
ean serve up in March. For a week or so we got
in some tolerable operating on 6 and 2 by using
a 68-foot doublet that is fed with about 100
feet of open-wire line. It was something less than
a red-hot v.h.f. antenna, but the couplers made
it possible to load properly, and the antenna
didn’t do too badly. With another coupler of
similar circuitry,! the same doublet also serves
well enough for our oceasional excursions on all
the “d.c. bands” from 30 to 3.5 Me.

Construction

Antenna couplers for lower bands are usually
constructed with their tuned circuits out in the
open. Shielding is desirable, but the large coils
needed for those frequencies would require quite
large enclosures. Metal in the field of & coil re-
ducesits “Q”, so we should allow for free space all
around the coil for at least half its diameter. On
50 or 144 Me. we can satisfy this requirement
and still build the antenna coupler in a compact
package.

Our couplers are housed in aluminum utility
boxes 3 by 4 by 6 inches in size. These are the
two-picce variety, and all the components are
mounted on one of the pieces. With only slight
modification a stundard chassis could be used,
the shielding being completed by adding a bot-
tom cover.

The two units are identical in external ap-
pearance, and similar components are used. The
main tuning capacitor, Cs, is fastened to the front
wall 114 inches in from the left side. The series
eapacitor, 'y, and the coaxial fitting, J, are 124
inches up from the bottom of the rear wall, 114
and 234 inches, respectively, from the left edge,
as viewed from the back. A standard crystal

1 See the Transmission Lines chapter of any recent edition
of the Handbook for details.

From outside the 50- and 144-Me.
antenna couplers are identical. Oppo-
site sides are shown in this view.
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socket, Jo, is the terminal for the balanced line.
T4 is mounted on the top, one inch from the edge.

Details of the interior arrangement should be
obvious from the photographs. The 50-Me. coils
are cut from commercially-available stock indue-
tors, though they can, of course, be made by hand.
The coupling winding, L,, is inserted inside the
tuned circuit. The polyethylene strips on which
the coils are wound keep the two coils from short-
ing to each other, so no mechanical support other
than that provided by the leads is needed. The
leads to Ly are brought out between the turns of
Ly, and are insulated from them by two sleeves of
spaghetti, one inside the other. Do not use the
soft vinyl type of sleeving, as it will melt too
readily if, through an accident to the antenna
system, either coil should run warm. In the
144-Me. unit the positions of the coils are reversed,
with the tuned circuit, Lg, at the center, and the
coupling coil on the outside.

The components are designed to stand up under
fairly high power. Smaller parts could be used if
operation is to be at the 100-watt level or lower,
but there would be no great saving in cost. Similar
tuning capacitors are used in both couplers, but
gsome of the plates are removed from the one in
the 144-Mec. unit. This provides easier tuning,
though it has no great effect on the minimum
capacitance, and is therefore merely a matter of
eonvenience. The capacitor may be left in its
original condition, if you want to guve it that
way for some other eventual use.

Adjustment

There is only one way to adjust an antenna
coupler properly. That is by means of some form
of standing-wave bridge. Anything else is guess-
work. You cun come up with an adjustment that
will work, but you will never know if it is the
optimum, except by checking the standing-wave
ratio on the coaxial line from the transmitter to
the coupler.

If you have a power-indicating bridge such as
the Micromatceh, you make the adjustment with
normal transmitter power. With the simpler
form of bridge it will be necessary to drop the
power level to that recommended for the bridge
in question. Adjustment of the coupler is the
same for either, however, and once it is set cor-
rectly it may then be used for that antenna sys-
tem at any power level, and with any length of
coax, and any transmitter.

Set the bridge to read forward power, and with
the antenna connected to J/9 adjust the antenna
coupler capacitors and the transmitter tuning

Interior of the antenna couplers.
The 50-Mec. coupler is at the left,
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' ,J;ﬁicz J2

Fig. 1 — Circuit and parts information for the v.h.f.
antenna couplers,

C1 — 100-ppf. variable for 50 Me., 50-uuf. for 144 Me.
(Hammarlund MC-100 and MC-50).
Cz ~— 35-uuf. per-section split-stator variable, 0.07-inch
spacing (Hammarlund MCD-355X). Reduce to
4 stator and 4 rotor plates in each section in
144-Me. coupler for easier tuning; see text.
J1 — Coaxial fitting, female.
Jo — Crystal socket. _
L1 — 50 Mec.: 4 turns No. 18 tinned, 1 inch diameter,
14-inch spacing (Air-Dux No. 808T).
144 Me.: 2 turns No. 14 enam., 1 inch diameter,
1¢-inch spacing. Slip over Lz before mounting.
Lz — 50 Me.: 7 turns No. 14 tinned, 114 inch diameter.
1{ inch spacing (Air-Dux No. 1204). Tap 134
turns from each end.
144 Me.: 5 turns No. 12 tinned, 134 inch di-
ameter, inch long. Tap 134 turns from each end.

roughly for maximum reading, Now set the bridge
to read reflected power, and adjust the antenna
coupler capacitors, first one and then the other,
unfil minimum retlected power is achieved. Un-
less the line input impedance is very highly re-
active it should be possible to get the reflected
power reading down to zero, or very close to it. As
far as the antenna coupler is concerned, the job
is now complete, for the antenna presently in use.
Adjustment from here on, for maximum transfer
of power from the transmitter, is done enfirely at
the transmitter. If you can’t get the transmitter
to load properly now, you need some modifica-
tion of its coupling system. If the bridge shows
zero reflected power, the coax link now represents
a purely resistive load for the transmitter. Leave
it that way, and go to work on the rig!

The couplers were checked in the lab with resis-
tive loads from 100 to 1600 ohms, over which
range it was possible to show a 1:1 s.w.r. in the
coax line and load the transmitters effectively.
"I'his simulates a mismatch of up to 5.3 to | for
300-ohm lines, or 4.5 to 1 for 450-ohm lines. It is
unlikely that a v.h.f. array built to any standard
design will have an s.w.r. of anything like this
order. Antennas intended for use on the other
bands may present higher or lower values, but a
slight juggling of the line length should make it
possible to load them etfectively with the couplers
shown.

------ - B . P.T.
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The PMR-7 Amateur Receiver

()L,D-'I‘IMERS will be able to recall when “all-
wave’ receivers that tuned the broadcast
band and the amateur bands were nothing more
than conventional broadecast receivers with the
ham bands and a b.f.o. added to them. Per-
formance was what you might expect from such
a compromise. But those days have disappeared,
if the PMR-~7 is an example. This new job is an
amateur-bands receiver with the broadeast hand
added.

The PMR-7 is a double-conversion receiver
intended primarily for mobile use, but its light
weight and compactness suggest that it would
work well into plans for portable operation.
Since separate power supplies for a.c. or 6/12-volt
d.e. operation are available, it isn't hard to
visualize using the receiver in the car on the way
fo a summer gpot and then using the receiver for
portable work at the temporary hain shack.

To start at the beginning, let’s look at a bloek

REAME MIXER st LE CONvV.

layed a.v.c. rectifier. Delayed a.v.c. is used to
provide maximum sensitivity when a.v.c. is used,
since in ordinary a.v.c. circuits, inherent noise in
the receiver will reduce the sensitivity of the
receiver. Employing delayed a.v.c. prevents this
biag from being applied to the amplifiers until
the signal at the a.v.c. rectifier diode is in excess
of & volts.

Following the detector, the pentode section
of a 6ANS is used as the first audio amplifier,
and the triode scction is used as a squelch control
tube. Squeleh, of course, permits the receiver to
be automatically silenced in the absence of an
incoming signal, and is a featurc that is appearing
in many of the mobile recivers these days.

The audio output stage is a 6AQ5. The block
diagram shows no voltage stabilization; this is
taken care of in the two power supplies, and
stabilized voltages are upplied to the b.f.o. and
to the high-frequency oscillator. An S-meter

2up I.F DET-ANL:AVC. AF-SQUELCH  QUTPUT

262 KC" 262KC, SPEAKER
V{686 68J7 6ANS 6AQS }
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PITCH = -~ 4 12AUT }- - -INJECTION

Fig. [ — Block diagram of the PMR-7 receiver. Manual gam control is applied to the r.f. stage and the first i.f.
stage; a.v.c. is applied to these stages and to the second i.f. stage.

diagram of the receiver. A 6BZ6 r.1. stage is used,
followed by s 6BE6 mixer with a 6C4 high-~
frequency oscillator, The first Lf. is 2238 k.c.,
und a 6BJ6 amplifier at this frequency builds up
the gain before the secund conversion. A 6X8
triode-pentode converter follows, with the
triode oseillator portion crystal-controlled at 2500
ke. The second iLf, is at 262 ke., and a single
8BAG is used here hefore the signal is detected in
one of the three diodes in the 6BJ7. The b.f.o.
is one of the 12AU7 triodes, and the other
12AU7 triode is used as a buffer or “B.F.0. Ampli-
fier.” B.f.o. amplifier output is introduced to
the 6BAG grid, and the amplitude of the b.f.o.
voltage can be controlled by the injection con-
trol, a 10K potentiometer shunting the plate cir-
¢uit of the b.f.o. amplifier. The purpose of the
isolation amplifier is to prevent the b.f.o” from
locking in with the signal present at,the i.f.
amplifier, and to allow variation of the injection
voltage without varying the b.f.o. frequency.
The 6BJ7 is a triple diode that serves as a
diode detector, automatic noise limiter, and de-
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cireuit is provided in the receiver, and an S meter
ig part of the a.c. power supply. For mobile oper-
ation, an external S-meter unit is available that
catt be mounted in a convenient location in the
enr,

The selectivity curve printed in the 1&-page
instruction book shows the 262-ke. i.f. band-
width to be 3 ke, at 6 db. down.

The PMR-7 weighs only 814 pounds, and the
panel is 43¢ inches high by 7 inches wide. The
depth is 1114 inches. A slide-rule tuning dial is
used, and the tuning knob is a large one on the
right-hand side of the dial. String drive moves the
three-section tuning eapacitor and the scale
pointer. A large knob un the left-hand side of
the dial provides b.f.0. adjustment; this should
be a nice operating convenience during the re-
ception of s.5.b. signals. The panp switcH and
ANTENNA TRIMMER are controlled by knobs di-
rectly underneath the dial, and coneentric knobs
ab the lower outside corners handle the squELcH,
INJECTION, R.F. GAIN and AUDIO VOLUME fune-
tiong. The a.v.e.-off switch is part of the squelch
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Fig. 2 — The detector,
noise limiter, a.v.c. and
squelch cireunit of the

PMR-T.

100K

control. Slide switches ure provided for turning
on the b.f.o. and the automatic noise limiter,

Circuit Details

To equalize the over-all gain on the various
bands, a section of the bandswitch throws in
additional eathode hias in the r.f. stage at the
Jower frequencies. The instruction book doesn’t
mention it or the reasoning behind it. but it
seems like a good principle to keep in mind for
« homemade receiver, us a means for getting a
good balance between signal-to-noise ratio and sig-
nal-handling eapability over the frequeney range.

The detector, delayed a.v.c., automatic noise
limiter and squeleh circuits are shown in Fig. 2.
The a.v.e. diode gets its delay bias from the
2700-0hm resistor in its cathode circuit, bled
through the 0.l-megohm resistor from the 4
supply. The sutomatie noise limiter is the well-

‘The PMR.7 is a 10-tube double-
conversion receiver intended for
mobile, portable or home use.
‘The frout-end coils are housed in
the nine cans to the right of the
tuning gang and in two cans to
the rear of the gang.
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known series type that adjusts itself to the in-
coming carrier level. In the squelch cireuit, the
squeleh eontrol tube draws plate current through
the 2,2-megohm resistor and brings the screen of
the audio tube down to a low voltage. This can
cut off the audio tube because the cauthode of the
audio stage is held above ground by the 5K~
100K voltage divider. When u signal comes
through the receiver, the developed negative
voltage at the detector is applied to the grid of
the squelch tube aud euts it off, returning the
audio tube ton normal operating conditions with
contact-potential bias. 'T'he voltage level at which
the squelch tube cuts off is determined by the
bias network in its cathode ecircuit (labeled

SQUELCH THRESHOLD).
The PMR-7 and its power supplies are wanu-
factured by Multi-Products Co., Oak Park, Mich.
— B. G.
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Accessories for the Single Sideband Station

an indication of the maturity of an activity,

then single sideband has definitely arrived.
Two of the three items to be described would
have been welcomed as far back as 1948; the
third item meets a demand that grew out of voice-
controlled break-in operation.

IF THE AVAILABILITY of accessory equipment is

The ‘‘Timemaster’’

In rapid round-table aud net operation, made
possible through the use of voice-operated
break-in, there has been some tendency for the
aperators to forget to comply with the FCC
regulation that requires station identification at
least once every 10 minutes. The ‘“Timemaster”
is designed to help them remember, It is an
electrically-driven timer that, running con-
tinuously, sounds a bell every 10 minutes to
remind the operator that the FCC may be
monitoring his transmissions. A knob on the
front of the unit permits setting the first interval
to anything less than 10 minutes, and a switch is
provided for turning the unit off when no QRO
is in progress. Housed in a small black plastic
hox 4 inches high by 234 inches wide and 214
inches deep, the Timemaster is inconspicuous in
any station.

The ‘‘Tonemaster’’

Although everyone has a need at one time or
another for a convenient source of single-fre-
quency audio tone, the ‘““Tonemaster” will
probably find its maximum application in & single
sideband station. It is a batterv-powered transis-
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Fig. 1-—Circuit diagram of the Tonemaster, a
transistor audio oscillator. The 4000-ohm resistor is a
feedback control; setting the control to the point where
the oscillator is just beginning to oscillate usually results
in best output wave form. The transformer is a push-
pull andio transformer, Stancor A53C or equivalent.

tor oscillator that delivers a good sine wave, at a
frequency of approximately 1200 cycles. An
output level-sefting adjustment on the panel
permits matching the output to normal micro-
phone output or considerably more. Anyone who
has scrounged around for an audio tone to use in
a two-tone test of his sideband amplifier or
exciter will appreciate the usefulness of this little
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device. Two penlite cells furnish power for the
unit, and the manufacturer says their life in the
Tonemaster is the same as their shelf life. The
unit we examined gave a slight improvement in
output wave form when only one cell was used,
but at a natural sacrifice in maximum output
voltage. The Tonemaster is housed in a plastic
case 4 inches high by 23{ inches wide by 214
inches deep. The on-off switch is part of the out-
put-level control, and the output terminals are at
the rear of the unit.

Low-Pass Audio Filter

The virtues of a low-pass filter in the speech
equipment of a phone rig have been talked about
for years and need not be repeated here. It is
also fairly well known among sidebanders that
they can make their rigs a little better by using
a low-pass filter to “protect” the audio phase-
shift network in their phasing-type exciters. (A
filter-type exciter is protected by the sideband
filter.) A low-pasg filter will also help to reduce
high-frequency noise in a receiver, although this
is usually not necessary in a recciver that in-
corporates high if. selectivity, as many of the
current receivers do. The P2938 is a compact
low-pass filter that is down only 6 db. at 3000
cycles but drops rapidly to 40 db. down at 3500
cycles. Beyond this frequency the attenuation
is never less than 35 db. {at 4500 cycles), and it
is above 40 db. bevond 5300 cycles. The filter
has an input impedance of 10,000 ohms and an
output impedance of 12,000 ohms, and the fact
that the permissible d.e. through it is 50 ma.
means that its application is not limited to
extremely low-level stages. The filter is so small
{13¢ x 1% x 214 inches) that it should be easy
to find room for it in almost any piece of existing
equipment. A two-puge instruction sheet shows
its circuit, frequency response, and several sug-
gestions for connecting it in the equipment.

The Timemaster, Tonemaster and Low-Pass
Audio Filter are products of Lakeshore In-
dustries, Manitowoe, Wise. - B. Q.

e Strays "§
In Milwaukee, Wis., there are two “C. W.
Hamms’' in one family. Carl is WODWH and
Charlotte is WOUNY.

— e

R. F. Burns is WOKAA.

K4HEN lives on Duck Ave. in Key West.

WSVHTE is 4 Technician Class licensee.
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Keying the Radiotelegraph Transmitter

Considerations for the C.W. Perfectionist

BY BYRON GOODMAN, W1DX

® Here is a résumé of many of the factors
involved in obtaining a good c.w. signal.
Some of the suggestions you may want
te put into practice in your shack, and
some of the points may seem too fine
to worry about. But regardless of your
reaction, it will be hard to avoid the
realization that good keying of a trans-
mitter involves slightly more than pro-
viding a key jack in the oscillator cath-
ode circuit.

“, .. The frequency of the emitted . . .

wave shall be as constant as the state of the
art permits.” It also says ““. . . spurious radia-
tion shall not be of sufficient intensity to cause
interference in receiving equipment of good en-
gineering design including adequate selectivity
characteristics, which is tuned to a frequency or
frequencies outside the frequency band of eruis-
gion normally required for the type of emission
being employed by the amateur station.”

If the FCC ever decided to enforce these
regulations to the strict letter of the law, cita-
tions would be received by a large percentage of
the current crop of siations. Let’s be honest
about the thing; in 1956 the state of the art is
such that an emitted wave can be mighty doggone
stable, yet many phone and code stations show
f.m. and chirp that leaves them open to a citation
by the Commission. Splatter and key clicks rep-
resent violations of the spurious radiation clause,
and it isn’t hard to find evidences of them in any
of the ham bands. This article will deal with code
transmitters, showing where they fail to meet
the regulations and suggesting methods for im-
provement. The author isn’t naive enough to
think that all amateurs care about the quality
of their code signals, so long as they aren’t cited
by the FCC, and the article is intended for those
hams who have some pride in their signals and
would like to know what to do about it.

There are four factors that have to be consid-
ered in the keying of a transmitter. They are r.f.
clicks, envelope shape, chirp and backwave.

R.F. Clicks

Whenever any circuit carrying d.c. or a.c. is
closed or broken, the small or large spark (de-
pending upon the voltage and current) generates
a small amount of r.f. during the instant of make
or break, This r.f. covers a frequency range of
many megacycles. A typical example of this type
of miniature transmitter is when a lamp or other
appliance is switched off in the house; at that
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BOTION 12.133 OF THE FCC REGULATIONS S8AYS
| ;

instant a click may be heurd in the broadcast or
short-wave radio. When a transmitter is keyed,
of necessity some current must be handled by the
key (and relay, if one is used), and the minute
spark at the contacts usually causes a click in the
receiver. This click has no effect on the transmitter,
although many amateurs think it has. Since it
occurs at the same time that a click {if any)
appears on the transmitter output, it is obviously
impossible for one to judge the clicks on his own
transmitted signal by observation within the
shack unless he has first removed the effects of
these r.f. clicks. Fortunately, this is usually a
simple matter, involving only & small r.f. filter
at the contacts of the key (and relay, if used). The
effectiveness of the filter can be easily checked by
interrupting the normal amount of current with
the key and listening to observe if any elick can

£ To Key Jack or
Sl

A C, Keyed Stage

7o Key Jack or
Keyed Stage

To key Jack or
C, Keyed S tage

REC

RFC,

Fig. I~ Typical filter circuits to apply at the key
(and relay, if used) to minimize r.f. clicks. The simplest
cirenit (A) is a small capacitor mounted at the key.
Lf this proves insufficient, an r.f. choke can be added to
the ungrounded lead (B) or in both leads (C). The value
of C1is .001 to .01 uf.,, RFC; and RFC2 can be 0.5 to 2.5
mh., with a current-carrying ability sufficient for the
current in the keyed circuit. In difficult cases another
small capacitor may be required on the other side of the
r.f. choke or chokes. In all cases the r.f. filter should be
mounted right at the key or relay terminals; sometimes
the filter can be concealed under the key. When cathode
or center-tap keying is used, the resistance of the r.f.
choke or chokes will add cathode bias to the keyed stage,
and in this case a high-current low-resistance choke
may he required, or compensating reduction of the
grid-leak bias (if it is used) may be needed.

A visible spark on **make” can often be reduced by
the addition of a small (10 to 100 ohms) resistor in series
with C1 (inserted at point “x””). Too high a value of
resistor reduces the arc-suppressing effect on “‘break.”
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be heard. In other words, if your key normally
handles, for example, 50 ma. of current, the effec-
tiveness of the filter can be checked by keying
that amount of current, without the transmitter
running. The curreut can be obtained from your
power supply through a suitable resistor {com-
puted by Ohm’s Law). If you don’t care to go to
this trouble, and often it isn’t necessary, listen
on a lower frequency band than your trans-
wmitter and see if applying an r.f. filter at the key
reduces the clicks. Do this with the gain control
of the receiver backed off and only a short length
of wire connected to the receiver antenna ter-
minal, This check will work if your transmitter
keying is already fairly ‘“‘soft,” but it is not a
sure-fire test like interrrupting the normal amount
of current with no radio transmitter running.

Envelope Shape

The key clicks that go out on the air with
your signal, and which make up one of the forms
of spurious radiations mentioned in the opening
paragraph (the other two are harmonies and
parasitic oscillations), are controlled by the shape
of the envelope of the signal. The envelope is
simply the outline of the oscilloscope pattern of
your transmitter output, but you don’t need an
oscilloscope to observe the effects. Fig. 2 shows
representative scope patterns that might be ob-
tained with a given transmitter under various

s
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Fig. 22— Typical oscilloscope displays of a code
transmitter. The rectangular-shaped dots (A) have
serious key clicks extending many ke. either side of the
transmitter frequency. Using proper shaping circuits
increases the rise and decay times to give signals with
the envelope form of B. This signal would have prac-
tically no key clicks. Carrying the shaping process too
far, as in C, resuits in a signal that is too “soft” and is
not easy to copy.

conditions. The pattern at Fig. 2A is the trans-
mitter output with no envelope-shaping provi-
sions. A signal like this has horrible clicks on the
air, which are the inescapable result of turning the
transmitter on and off too rapidly. The clicks
ean be reduced by providing circuits that cause
the transmitter output to rise to full output and
drop off to rero output relatively slowly each
time the key is closed and opened. The pattern
of such a transmitter might look like Fig. 2B,
and it would be found that such a signal shows
little if any clicks outside of the narrow receiver
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range over which the code signal can be heard.
If the shaping process is carried too far, and a
signal like Fig. 2C is obtained, it may be found
that the keying is too ““‘soft’’ and, while it shows
no clicks anywhere, it is not too eusy or pleasant
to copy under weak-signal conditions.

At the moment it is sufficient to appreciate
that the on-the-nir clicks are determined by the
shaping, while the r.f. clicks caused by the spark
at the key can only be heard in the station re-
ceiver and possibly a broadcast receiver in the
same house or apartment.

Chirp

The frequency-stability reference in the open-
ing paragraph refers to the ““chirp’” observed on
many signals. This is caused by a change in fre-
quency of the signal during a single dot or dash.
Chirp is an easy thing to detect if you know how
to listen for it, although it is xmazing how some
operators will listen to a signal and say it has
no chirp when it actually has. The easiest way
to detect chirp is to tune in the code signal at
a low beat note and listen for any change in
frequency during a dash. The lower the beat
note, the easier it is to detect the frequency
change. Listening to barmonics of the signal
will multiply the frequency change and make
it quite obvious.

The “state of the art’ is such that code trans-
mitters can be built with no chirp, and it is fortu-
nate (for some!) that the FCC hasn’t seen fit to
enforce the regulation, Actually, a small amount
of chirp, while noticeable, does not prevent copy
even under the sharpest selectivity conditions, al-
though it is sometimes gaid that high-selectivity
receivers can’t hold chirpy signals. This just
isn’t true, unless the chirp is so bad that the
signal shouldn’t be on the air anyway. The
main reason for minimizing chirp, aside from
complying with the letter of the regulations, is
one of pride, since a properly-shaped chirp-free
signal is a pleasure to copy and is likely to attract
attention by its current rarity. Chirps cannot be
seen on an oscilloscope pattern of the envelope.

Backwave

The last factor i “backwave,” a signal during
key-up econditions from some amplifier-keyed
transmitters. It isn’t a very important factor these
days, since most amateurs are aware of it, ul-
though some operators listening in the shack to
their own signals and hearing a backwave think
that the backwave is heard on the air. 1t isn’t
necessarily so, and the best way to check is with
an amateur a mile or more away. If he can’t hear a
backwave on your 89+ signal, you can be sure
that it isn’t there when your signal is weaker.
Backwave is undesirable on your signal because
it makes your signal a little harder to copy, even
with acceptable shaping and no chirp.

Amplifier Keying

You can look at keying an amplifier either as
turning it on und off with the key (and shaping

QST for



properly) or as “modulating” the carrier with
the proper envelope. (The proper envelope might
be something resembling Fig. 2B.) Using the
latter approach, you recognize immediately that
the applied modulation must have no effect on
the oscillator frequency if chirp is to be avoided.
In a phone transmitter this means having ade-
quate isolating stages between modulated stage
and oscillator, and it means exactly the same thing
it & code transmitter. Many two-, three- and
even four-stage transmitters are utterly incap-
able of completely chirp-free amplifier keying
because the severe “modulation’ of the output
stage has an effect on the oscillator frequency and
“pulls” through the several stages. This is par-
ticularly true when the oscillator stage is on the
same frequency as the keyed output stage, but it
can also happen when frequency multiplying is
involved. Another source of reaction is the varia-
tion in oscillator supply voltage under keying
conditions, although this can usually be handled
by stabilizing the oscillator supply with a VR
tube, If your objective is a completely chirp-free
transmitter, the very first step is to make sure
that keying the contemplated amplifier stage (or
stages) has no effect on the oscillator frequency.
This can be checked by listening on the oscillator
frequency while the amplifier stage is keyed. Be
sure to listen for chirp on either side of zero beat,
to eliminate the possible effect of a chirpy re-
ceiver caused by line-voltage changes or pulling.
If no chirp of the steadily-running oscillator can
be detected, you know that the transmitter can
be keyed without chirp in the stage or stages you
used for the test. You have no assurance that the
transmitter can be keyed in an earlier stage
without chirp until you make the same test with
the earlier stage. Be proud if your transmitter
ean be amplifier-keyed without chirp, but don’t
be surprised to find that it can't. Many trans-
mitters, including some commercial designs,
won’t pass the test. They just don’t have suffi-
cient isolation and buffer action.

An amplifier can be keyed by any method that
reduces the output to zero. Neutralized stages
can be keyed in the cathode circuit, although
where powers over 50 or 75 watts are involved it
is often desirable to use a keying relay or vacuum
tube keyer, to minimize the chances for electrical
shock. Tube keying drops the supply voltages
and adds cathode bias, points to be considered
where maximum output is required. Blocked-
grid keying is applicable to many neutralized
stages, but it presents problems in high-powered
amplifiers and requires a source of negative
voltage. Qutput stages that aren’t neutralized,
such as many of the tetrodes and pentodes in
widespread use, will usually leak a little and show
some backwave regardless of how they are keyed.
Tn a case like this it may be necessary to key two
stages to eliminate backwave. They can be keyed
in the cathodes, with blocked-grid keying, or in
the screens. When screen keying is used, it is not
always sufficient to reduce the screen voltage to
gero; it may have to be pulled to some negative
value to bring the key-up plate current to zero,
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unless fixed negative control-grid bias is used. It
should be apparent that where two stages are
keyed, keying the earlier stage must have no
effect on the vscillator frequency if completely
chirp-free output is the goal.

Shaping of the keying is obtained in several
ways. Blocked-grid and vacuum-tube keyers get
suitable shaping with proper choice of resistor

Fig. 3— The basic cathode (A) and center-tap (B)
keying circuits. In either case Ci is the r.f. return to
ground, shunted by a larger capacitor for shaping.
Voltage ratings at least equal to the eut-off voltage of
the tube are required. T is the normal filament trans-
former. Cz can be about 0.01 pf,

‘The shaping of the signal is controlled by the values
of Ly and Ci. Increased capacitance at Ci will make the
signal softer on break; increased inductance at I will
make the signal softer on make. In many cases the make
will be satisfactory without any inductance.

Values at Cy will range from 0.5 to 4 uf., depending
upon the tube type and operating conditions. The value
of L1 will also vary with tube type and conditions, and
may range from a fraction of a henry to several henrys.
When tetrodes or pentodes are keyed in this manner, a
smaller value can sometimes be used at Ci if the screen-
voltage supply is fixed and not obtained from the plate
supply through a dropping resistor.

Oscillators keyed in the cathode circuit cannot be
softened on break indefinitely by increasing the value of
C1 because the grid-circuit time constant enters into the
action.
and capacitor values, while cathode and screen-
grid keying can be shaped by using inductors
and capacitors. Sample circuits are shown in
the illustrations, together with instructions for
their adjustment. There is no “best’”’ adjustment,
since this is a matter of personal preference and
what you want your signal to sound like. Most
operators seern to like the make to be heavier
than the break; we established this some years
ago by using a group of Headquarters operators
as guines pigs and trying out the sound of a num-
ber of different envelope shapes on them. All of
the circuits shown here are capable of a wide
range of adjustment.

Oscillator Keying

The reader may wonder why oscillator keying
hasn’t been mentioned earlier, since it is widely
used. The sad faet of life is that excellent oscil-
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Fig. 4 — ‘The basic circnit for blocked-grid keying is shown at A.
Ry is the normal grid leak, and the blocking voltage must be at least
several times the normal grid bias. The click on make can be reduced
by making Cy larger, and the click on break can be reduced by mak-
ing Rz larger. Usnally the value of Kz will be 5 to 20 times the
resistance of Ri. The power supply current requirecment depends
upon the value of Rz, since closing the key circuit places Rz across
the power supply.

An allied circuit is the vacuum-tube keyer of B. ‘T'he tube }7 is
connected in the cathode cireuit of the stage to be keyed. The values
of C1, R1 and Rz determine the keying envelope in the same way
that they do for blocked-grid keying. Values to start with might
be 0.47 megohm for Ry, 4.7 megohm for Rz and 0.0047 uf. for C1. The
current drain on the power supply is very low, but the voltage must
be at least several hundred volts. The 6B4-G ot other low plate-
resistance triode is suitable for I, To increase the current-carrying
ability of a tube keyer, several tubes can be counected in parallel.
A vacuum-tube keyer adds cathode bias and drops the supply volt-
ages to the keyed stage and will reduce the output of the stage.

then keying an amplifier or two hy the
methods outlined earlier is the solu-
tion. For operating convenience, an
automatic transmitter * turner-onner,”
which will turn on the power supplies
and switch antenna relays and receiver
muting devices, can be used. The sta~
tion switches over to the complete
“transmit’ condition when the first
dot is sent, and it holds in for a length
of time dependent upon the setting
of the delay. It is equivalent to voice-
operated phone of the type commonly
used by s.s.b. stations. It does not
permit hearing the other station when-
ever the key is up, as does full break-in.

Full break-in with excellent keying
is not easy to come by, but it is eanjer
than many amateurs think, Many use
oscillator keying and put up with a
second-best signal.

Three solutions to chirp-free break-in
keying have been developed. One is
the “silent v.f.0.,” which consists of a
well-shielded oscillator and  buffer
stage running continuously at a low
frequency. The output is keyed before
it gets out of the shielded compart~
ment, und in some applications several
subsequent stages are also keyed. The

lator keying is infinitely more difficult to obtain
than is excellent amplifier keying. If the objective
is no detectable chirp, it is probably impossible
to obtain with oscillator keying, particularly on
the higher frequencies. The reasons are simple.
Any keyed-oscillator transmitter requires shap-
ing at the oscillator, which involves changing the
operating conditions of the oscillator over a
significant period of time. The output of the
ogeillator doesn’t rise to full value immediately,
g0 the drive on the following stage is changing,
which in turn may reflect & variable load on the
oscillator. No oscillator has been devised that has
no change in frequency over its entire operating
voltage range and with a changing load. Further-
more, the shaping of the keyed-oscillator en-
velope usually has to be exaggerated, because the
following stages will tend to sharpen up the key-
ing and introduce clicks unless they are operated
as linear amplifiers.

Acceptable oscillator keying can be obtained
on the lower-frequency bands, and the methods
used to key amplifiers can be used, but chirp-free
vlickless oscillator keying is probably not possible
at the higher frequencies. Qccasionally some ad-
ditional shaping of the signal will be introduced
on make through the use of & clamp tube (and
associated time constants) in the output stage,
but it is no help on break.

Break.In Keying
The usual argument for oscillator keying is
that it permits break-in operation, which is true.
If break-in operation is not contemplated and as
near perfect keying as possible is the objective,
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system is still subject to sharpening by following
stages, but it is quite satisfactory and is used
in at least one commercial transmitter,

DRIVER

FINAL

Fig. 5-—When the driver stage plate voltage is
roughly the same as the screen voltage of a tetrode final
amplifier, combined screen and driver keying is an ex-
cellent system. The envelope shaping is determined by
the values of L1, C4, and Rs, although the r.f. bypass
capacitors Ci, Cz and Cs also have aslight effect. Ry serves
as an excitation control for the final amplifier, by con-
trolling the sereen voltage of the driver stage. If a triode
driver is used, its plate voltage can be varied for ex-
citation control.

‘The inductor L1 will not be too critical, and the see-
ondary of a spare filament transformer ecan be used
if a low-inductance choke is not available. The values of
Ce and Rz will depend upon the inductance and the
voltage and current levels, but good starting values are
0.1 pf. and 50 ohms.

To minimize the possibility of electrical shock, it is
recommended that a keying relay be used in this circuit,
wince both sides of the circuit are “*hot.” As in any
transmitter, the signal will be chirp-free only if keying
the driver stage has no effect on the oscillator frequency.
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A second approach is to use a conversion ex-
citer, in which two oscillators (one crystal-con-
trolled, one v.f.0.) run continuously and their
outputs, with suitable buffer stages intervening,
are fed to a mixer stage. The mixer stage output
iz the sum or difference frequency of the two
oscillator frequencies, which have been selected
to give a sum or difference in an amateur band.
When the mixer stage is turned off by keying, no
output appears in the amateur band, and the

effect is the same as keying an oscillator stage

- +
125-150V.

Fig. 6— Circuit for an automatic transmitter
“turner-onner.” This system is similar to voice-controlled
break-in, in that the first character of the transmission
turns on the transmitter, and the transmitter holds on
for a txme after the operator stops sendmg The trans-
mitter is keyed through keying relay K13 R; is a dropping
vesistor that limits the relay current to two or three
times its rated value (faster relay operation is obtained
this way)}, K2 is a seusitive relay that controls the trans-
mitter power and the antenna relay — a 10,000.0hm
Potter & Brumfield LB-5 will be satisfactory. The
setting of the HOLD control, Rz, determines the length
of time K2 will hold in after the uperator stops sending.

that cannot possibly chirp. The oscillator fre-
quencies must be selected carefully so that none
of their harmonies fall within an amateur band,
and sufficient selectivity must be present in stages
following the mixer to insure that no spurious
signals are amplified. If the mixer alone is keyed,
its envelope is subject to sharpening by later
stages unless they are linear amplifiers.

A third approach is to turn the oscillator on
fast before a keyed amplifier stage can pass any
signal and turn off the oscillator fast after the
keyed amplifier stage has cut off. The principle
is called “differential keying’’ and a number of
circuits have been devised for accomplishing the
action. One of the simplest can be applied to
any grid-block keyed amplifier or tube-keyed
stage by the addition of a triode and a VR tube,
as in Fig. 7. The triode is used as a cathode fol-
lIower; with the key up a negutive bias is applied
to the oscillator grid through the VR tube and
the 10,000-ohm resistor. When the key is closed,
the 6J5 cathode goes immediately to ground po-
tential, the VR tube is extinguished and the bias
isremoved from the oscillator, The oscillator turns
on quickly. In the meantime, the amplifier bias,
the voltage to which (' is charged, is discharging
through Rj, the amplifier grid leak. The oscillator
is turned on before the amplifier bias has been
reduced to a value low enough for conduction
through the tube. When the key is opened, the
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oscillator continues to run until the grid of the
cathode follower has reached a voltage of more
than ~ 175 volts, by which time the amplifier
has stopped conducting. Using this keying system
for break-in, the keying will be chirp-free if it is
chirp-free with the VR tube removed from its
socket, to permit the oscillator to run all of the
time. If the fransmitter can’t pass this test, it
indicates that more isolation is required between
keyed stage and oscillator.

If you have come this far, it is reasonable to
assume that you're interested in the keying of
vour rig, and you might be in search of perfee-
tion. It isn't eusy to achieve. We have seen a
keyed output stage that pulled the oscillator
through a doubler stage and a buffer stage. We
have seen rigs that chirped worse on 80 than they
did on 10, attributable probably to the v.f.o0.
being on 80 meters. The point to all this is,

OSCILLATOR

AMPLIFIER OR TUBE KEYER

ey

GRID LEAK

Q
FIXED SCREEN

*\\Dl VOLTAGE
R ¢

) 47K/5W

- 400

Fig. 7-- When satisfactory blocked-grid or tube
keying of an amplifier stage has heen obtained, this
VRi-tube break-in circuit can bhe applied to the trans-
mitter to furnish differential keying. The constants
shown here arve suitable for blocked-grid keying of a
6146 amplifier; with a tube keyer the 6J5 and VR tube
eircuitry would be the same.

With the key up, sufficient current flows through
Rz to give a voltage that will cut off the oscillator tube.
When the key is closed, the cathode voltage of the 6J5
becomes close to ground potential, extinguishing the
VR tube and permnttmg the oscillator to operate. Too
much shunt capacity on the ieads to the VR tube, and
too large a value of grid capacitor in the oscillator, may
slow down this action, and best performance will be
obtained when the oscillator (turned on and off this
way) sounds *‘clicky.” The ontput envelope shaping is
obtained in the amplifier, and it ean be made softer by
increasing the value of Ci. If the keyed amplifier is a
tetrode or pentode, the screen voltage should be ob-
tained from a fixed voltage sonrce or stiff voltage di-
vider, not from the plate supply through a dropping
resistor.

simply: Chirp on c¢.w., and f.m. with a.m. phone
stem, {rom the same cause, insutficient isolation
between modulated (keyed) stage and frequency-
controlling stage. Phone signals get by where
c.w. signals don’t because few operators bother
to listen for the f.m. on phone, and because the
modulation of the carrier about a mean level
isn’'t ag drastic as the full-off-to-full-on modula-
tion in code work. So let’s face it; obtaining a
truly satisfactory e.w. signal involves problems
of the same magnitude as getting a good amateur
phone signal, and they can be solved similarly
by know-how and attention to detail.
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Eliminating 80-Meter Novice Harmonics
How To Make a Cheap Low-Pass Filter

BY LEWIS G. McCOY, WI1ICP

* If you're a Novice operating in the 80~
meter band, trouble in the farm of an
FCC “QSL” like the one shown here
may be lying in wail for you — unless
vou’'ve done something to make sure your
transmitter harmonies are under con-
trol.

of us would really enjoy being the recipient

‘e

WHILE WE ALL LIEE To GET QSL cards, none

of a “card” like the une helow. Maybe
vou’ve already had the dubious pleasure of being
on the receiving end of an official FCC notiee. 1f
vou have, then you're certainly familiar with the
eold, clammy feeling that comes over you when
vou find you're in trouble with the FC'C,

In recent months the FCC has been sending out
quite @ number of official notices to Novices.
‘Fhe bulk of these are going to Novices who
operate in the 80-meter band and have second
harmonies that interfere with other services, The
back of the form explains the procedure to he
followed in replying to the notice, and con-
cludes with this: ““The answer shall contain a full
explanation of the incident involved and shall
sat forth the action taken to prevent a continua-
tion or recurrence thereof.” The purpose of this
article is to deseribe the action that needs be
taken.

First, let’s find out exactly what a harmonic
i# and how it can cause trouble. What is wanted
from every transmitter is a signal in which all
the output power is one frequency only, but
transmitters don’t happen to work that way.
The desired “fundamental” output is always
aceompanied by outputs at frequencies that are
simple multiples — 2, 3, 4, cte. — of the funda-

mental frequency. So if the fundamental fre-
queney s, say, 3725 ke., there will aiso be some
output on 7450 ke., on 11,175 ke., on 14,900 ke.,
and so on up. When these signals are delivered
to the antenna and radiated, they may inter-
fere with other radio services, since for the most
part they do not fall in amateur bands.

A very common setup is one in which the an-
tenna system is “off-center fed,” using 300-ohm
twinline for the feeder and a set of balun coils
between the transmitter and the 300-ohm line.
Unfortunately, in such a system there is nothing
to keep the harmonics from reaching the antenna
and being radianted. In fact, in any antenna
system that is multiband and uses an untuned
feedline, there is ubsolutely nothing to keep the
antenna from radiating harmonics just as well ag
it radiates the fundamental.

Your radio world may revolve around 3700 to
3750 ke. but if vou take time to tune around
outside the amateur bands you'll find that the
radio spectrum is crowded with other services.
If you listen around 7450 ke. you'll find numerous
commercial stations, and under some ecircum-
stances, depending on band conditions, it doesn’t
take a very strong harmonic from your station
to do & good job of fouling up legitimate recep-
tion of one of these commercial stations,

Are Your Harmonics Too Strong?

How are you going to be sure that you won’t
interfere with one of these services? Fortunately,
it isn’t very difficult to find out whether you
have strong harmonices. One of the best methods
is to have another ham listen for them. He should
be u few miles away from vou, preferably, because
a ham next door would be so close that he couldn’t
help but hear harmonics from your rig. Besides
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which, you could easily overload his receiver and
that would cause harmonics to he generated in
it, s0 his observations wouldn’t be reliable. You're
interested only in those harmonies that actually
“get out.”

If you find that your harmonics can be copied
some distance away then you know vou’ll have to
do something about getting rid of them. Don’t
wait for the FCC to act. If vour friend hears you

Fig. 1 — Circuit diagram of the low-pass filter.

(:1 —_ 1200-u1.zf. mica.

Ji, J: — RCA type phono jacks.

Ly, Ly — 10 turns No. 18, l-inch diam.. 8 turns per
inch (B & W 3014. A single length of stock is
enough for both coils).

it's no doubt only a matter of time before you
get an official notice from the FCC monitors.

Maybe you’re in a position where you can’t
have a friend listen for vou. Then the thing to
do is to build an absorption-type wavemeter so
you eun do the checking vourself. The Radio
Amateur’s Handbook gives constructional de-
tails of an indicating wavemeter (Fig. 21-11
in the 1956 edition) that is sensitive enough for
checking harmonics. Such an instrument is also
very useful for making sure that you're tuned up
on the right band and not on some harmonieally-
related frequency. To check for harmonics on un
open-wire line, couple the wavemeter closely
to the line and carefully tune it through the
harmonic frequencies. If the wavemeter shows
that any harmonics are present, even though just
detectable, then you had better take steps to
eliminate them.

Reducing Harmonic Strength

One of the best devices for attenuating har-
monies ig the link-coupled antenna tuner. Since
several couplers that will do the job are described
in the Handbook, in the chapter on transmission
lines, we won'’t discuss them further here but will
go on to still another method for getting good
harmonic attenuation — one that doesn’t require
any operating adjustments, This is the use of a
low-pass filter between the transmitter and feeder
— not the TVI type of low-pass filter that elimi-
nates harmonics above 30 Me. or so but one de-
signed to attenuate all harmonies above the band
in use. In the ecase of 80-meter operation the
filter would have a ‘‘cut-off frequency” near 5
Me, meaning that everything above & Me. is
attenuated. This not only reduces the second-
harmonic output but also attenuates the v.h.f.
harmonics that could cause television interfer-
ence. In other words, it kills two birds with one
stone,

Such a filter is very simple to build and is in-
expensive. The unit shown in the photograph
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costs only about a dollur. The filter is designed
for use in 52-ohm coax cable, and consists of just
two coils and & capacitor, as shown in Fig. 1.
The chassis is a coffee can which, in addition to
heing about the most inexpensive chassis one
could use, also affords excellent shielding.

How to Use the Filter

If you use the type of antenna system men-
tioned earlier, the filter should be installed be-
tween the transmitter and balun coils. A short
length of RG-58/U ean be used to connect it to
the rig, and another piece of the same type of
cable can be used between the filter and the
balun coils. If your system uses coax feed to the
antenna then all you need do is insert the filter in
the coax line near the transmitter. With a system
using s coux-link antenna coupler, the flter
should be installed between the rig and the
antenna coupler.

In considering operation on bands other than
80, remember that the filter cut-off frequency is
5 Me. If you wish to operate on 40 meters the
filter should be removed from the line — other-

Coffee-can low-pass filter, for attenuating harmonies
from the 3700-3750-kc. Novice band. The two RCA
type phono jacks are mounted on opposite sides of the
can approximately 114 inches from the hottom. Ls and
L3 are supported by their leads, the ends of the coils
being soldered to the pins on the jacks and the common
eonnection of the coils to one lead from (1. The other
end of Cy is soldered to the bottom of the can. The lid
should be put on the can when the filter is in use.

wise you may burn it out, und even if that doesn’t
happen you won't be able to put power into the
autenna.

Either the link-coupled antenna coupler or the
low-pass filter should be used to prevent har-
monie radiation. In fact, it doesn’t hurt to have
both — then you can be practically certain there
will be no harmonic radiation. In addition, the
adjustable antenna coupler offers an excellent
method for tuning & multiband antenna system.
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AUDIO FILTERS WITH POT-CORE
INDUCTORS

8t. John's College
Cambridge, England
Technical Editor, QST:

La the April 1955 issue of QST 1 discussed the application
of Ferroxeube pot cores to high selectivity i.f. amplifiers. In
this article I mentioned that 1 had constructed various
andio-frequency filters with bandwidths of about 30 eycles.
I atill receive requests from amateurs for circuit details.
Fig. 1 shows such a filter. This filter can be built right into
the cireuit of my original amplifier (as shown in Fig. 4 of my
article) with negligible circuit alterations. Two tuned cir-
cuits are used with slight overcoupling (ie., kQ = 1.24,
designed for a trough depth of 0.2 db.) for Tchebycheff
behavior in the passhand. The flat top greatly reduces ring-
ing. The bandwidth is 40 cycles at 30 db. down, and 25

s e e e . 1f
~ Fig. 1 Circuit of the conversion
detector and audio filter. This was

A

combined, as in Fig. 3 of my article. This will give a some-~
what elaborate but extremely selective filter. The coil Lm
(earlier article) should be 22.5 mb.

The method of tuning was as follows: The two coils were
individually tuned to the same frequency, usihg matched
capacitors and pruning turns on the coil. This can be done
quite quickly. Each was resonated at a frequency of 888
cycles. The circuits were then coupled without readjust-
mment. Since eapacity eoupling is used, only one limit fre-
quency is affected, and so the center frequency of the
coupled circuit is lowered (to 862 cycles).

- John . Belrose

PHONE QRM
572 Rincon Ave.
Livermore, Calif.
Technical Editor, QST
¥or many years there has been no doubt that the amateur
bands are crowded. Due to the modulation sidebands, this

CONVERSION
DETECTOR

1

AMP s
L

used with a 20-ke. i.f. amplifier; if a 3
higher-frequency i.f. is used, the
6BEG cathode resistor should also
be by-passed with a 0.1-f. capacitor.
The 0.05-pf. capacitors across L1 and 1000
Lz and the 1700-xuf. coupling capaci-
tor should he high-quality units.

BFO

A
1700
TQ
b 2 uplo

o8 MEGS,T  AMP

]

L1, La— 635 mh., Q= 32. (North Hills Electric Co., 203-18 35th Ave., Bayside 61, N. Y., No. 7001 is applicable.)

Ly tapped at 14 total turns.

eyeles flat on the top. The center frequency is 900 cycles
since this frequency seems to be in more favor than the 1000
cycles as originally used. The experimental frequency re-
sponse is given in Fig. 2. Because capacity coupling is used,
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Fig. 2 — Frequency response of audio-frequency filter.

the shape of the frequency response is not quite symmetri-
ual; the low-frequency side continues to drop, whereas the
high-frequency side starts to fatten cut at 40 db. down.
This effect was discussed in my original article, To obtain
steep skirts, shunt and series coupling circuits could be
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is even worge in the phone bands. So far about the unly
method emploved which theoretically alleviates phone
crowding is s.8.b., though this is not the prime intention of
most users, Unfortunately, as most everyone knows (espe-
cially those with receivers in which the a.v.c. cannot be
cut off), despite all the articles on trick methods of attempi-
ing to reduce the interference, s.8.b. effectively creates more
interference snd spiatter than several a.m. stations as a
general rule* This is much more pronounced if one happens
to be close to a (local) s.8.b. station.

There is another effective method of redueing phone
crowding which is not only much less costly, but also does
not require complicated adjustment and balancing. Refer-
ence is made to an article by the writer in Nov, 1950 Q87
entitled * Andio Quality and Cutoff Frequencies;” also
to the complete paper entitled " Narrow Band Speech
Spectrum in Relation to Reduced Channel Crowding,”
presented at the Winter Gieneral Session of the A.LE.E.
in New York in Jan. 1953, and listed as No. 53-144, obtain-
able from the A.LE.E. in New York for 60 cents to non~
members or 30 cents to members. In both these papers ia a
curve showing the relations between top and bottom fre-
quency limits of reproduced speech, and the relative amount
of degradation as the passband is compressed or broad-
ened. In brief, as the upper limit is lowered, the lower
limit must be proportionately raised to preserve good
articulation and intelligibility.

To test out the theory, a passband of only 3800 c.p.s.
(total range 300 to 1900 c.p.s.), provided by an inexpensive
filter and also incorporating clipping, has been used since
1953 with excellent results. In most cases, unless the other
stations are notified, they never know the difference or, if
anything at all, just wonder why they are apparcotly
receiving n.b.f.m. without slope tuning effects. If one listens
hard, the elipping has the normal effect of making a erystal
mike sound more like a carbon type, but nothing more. In
fact, some stations worked have commented on the b.c.
type quality. As a matter of fact, with care the speech
band ean be compressed to only 1000 c.p.s. (approximately
400- to 1400-c.p.s. limits) under good conditions, with
a reagonable degree of articulation, Full details on the 3800
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o.p.8. pass system and filter are covered in an article by the
writer in March 1955 Radio & Television News, entitled
*“Narrow Band Unit.” Of course, this method could also
be applied to s.8.b. and give narrower sidebands.

It is gugmested that if all hams using phone were to adopt
this simple and inexpensive system, it would be to the
advantage of all phone-band habitués.

As & matter of interest, this proposal is up for consid-
eration with the FCC as an alternative to forcing fixed
service radiotelephone stations below 25 Me. to the com-
plexities and expense of s.8.b., per the FCC Docket No.
11513 of Oct, 1955,

—J, P. Neil, W6PNTW

# (QST editors do not accept this statement.)

I.F. TRANSFORMER POLARITY

1937 Flowers St.
$ieramento 21, Calif.
Technical Editor, @QST:

In WOMCN’s article on the transistorized radio in the
May issue, it was stated that the leads on one of the i.f.
cans had to be reversed or the gain of the i.f. stages went
to “pot.” He also stated that he has run into this same
problem in the past on several other i.f. strips. I have also
encountered the same condition, and I believe a possible
explanation is as follows:

and the tendency for oscillation is removed, If the number
of i.f. stages is reduced to two, then the i.f, gain is also
reduced, thereby reducing the tendency of self-oscillation,
even though the output may be in phase with the input.
In view of the above discussion, if it becomes necessary
to reverse the leads on one i.f. can winding to make the i.f.
stages work — brother, you're in trouble!
— B. J. Clerkin, K6CNTI.

DIRECTOR-TYPE QUADS
Leslie-McCauley Clinic
211 N. Grand
Okmulgee, Oklahoma
Technical Editor, QST

In the article in QST for January, 1955, in regard to the
cubical quad antenna, I made mention of the fact I had
used a director-type yuad experimentally on 50 Me. Since
the article appeared I have received hundreds of letters
from all over the world, many asking about the director-type
quad and also about the three-clement quad. A three-ele-
ment quad has not been used here. Many of the fellows said
they planned to build one but so far I know of no one who
has done so.

After much scratching on paper and the old bald head. it
was decided to try a director-type quad on 20 meters. The
one described in QST wags taken down and a new quad

hoisted up. The new one used g director
spaced eight feet from the driven
el t, made 5 per cent shorter than

From the tigure, it will be assumed to start that the i.f,
transformers arve so phased during wiring that as the top
of the plate winding gues positive, the grid lead goes
negative. In other words, there is a phase reversal across
the transformer.

Thus, as the plate of V1 goes positive, the plate of. the
second detector goes negautive and is in phase with the grid
of V1. In other words, the output is in phase with the input,
and there is a great possibility of oscillation in the if.
atages if the gain of the i.f, strip is suilicient. However, if
the leads to one of the i.f. windings is reversed, then the
ocutput is no longer in phase with the input or grid of Vi,

e driven e¢lement, and tuned with a

stub. It was tuned by pointing the
antenna toward a local station about
a mile away and then varying the
position of the short on the stub for
maximum gain. There was a gain of
several "8 units when the director
was tuned properly. This seemed very
encouraging, but several months' use
on 20 e.w. has shown very little gain
and poor over-all performance.

The front-to-back ratio is practically nonexistent and
the front-to-side ratio is no better than would be expected
from a dipole. In fact, the experience here would indicate
that the director-type quad js little, if any, better than a
good dipole. It must be realized that this was a very crude
experiment and subject to error. The 50-Me. tests would
indicate that a good, efficient director-type guad could be
built and would also indicate that a three-clement quad is
quite possible.

I would appreciate very much hearing from uthers who
have experimented with the quad in any form,

——————— 8. B. Leslie, jr., M.D., W&DQV

e Strays “§s

Maj. Bill Holcomb, WI9SDP, now at 4775
West Ave., Washington 28, D. C., would like to
get in touch with others who have experienced
the “long delayed echo” phenomenon (at least
several seconds).

A “Qlobal Time Conversion Simplifier” is
available for $1.00 from Daiger Associates, Cham-
ber of Commerce Bldg., Newark, N. J. 1t is a
chart 17 X 22 inches in size, and enables even a
child to readily read off the time at almost any
point on the globe.

Another device of possible interest to the DX
man is a “Day and Night Calculator,” available
at the present time only from Wilhelm Bruns,
Lindhorst, Germany. 'This indicator consists of a
series of plastic disks covering the wvarious
months, which are to be fitted in accordance with
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detailed instructions over a master map of the
world. With this device you can determine how
much and what part of the path between any
two points is in durkness. No other propagutional
fuctors are taken into account.

Col. John Hays, of Bellevue, Nebr., seeing
that his radio-controlled garage doors were being
controlled by some unknown signal, put a pair
of headphones across the output of the super-
regen receiver on 27.255 Mec., and there was
W6BPD coming through loud and clear.

WILQE reports that an irritating case of inter-
mittent I'VI wag caused by four 41-foot spans of
clothes line wires fastened to two T-supports
made of pipe. Grounding all wires on both ends
completely cured the difficulty.
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Although this hi-fi pre-
amplifier can be used to good
advantage in phonograph and
tape-recorder work, it is used
at W8QOBN to restrict the
voice range to a good "com-
munications” value and to
compensate for variations in
microphone responses. As the
text points out, the numbers
on the controls no longer
agree with the actual per-
formance of the unit,

«

Wide-Range Tone Controls in Ham Phone

Applying *“Hi-Fi’’ Circuitry to Preamp Design

BY DON MARTIN,* W8S8QBN

e Adding a few tone-control ecircuits to
vour audio amplifier or preamp will give
you a chance to compensate for defi-
ciencies in microphone response and also
to utilize your voice for maximum com-
munications effectiveness. The one-tube
preamplifier preseated here can handle
the job easily, since it offers a wide range
of control.

plifier I happened on what seems to me like
a helpful device for many phone men. The
need came about because my high-quality micro-
phone (Shure 55C) didn’t have enough output to
drive my Viking IT to 100 per cent modulation.
That is not good, and some sort of preamplifier
wag clearly indicated. Using the hi-fi techniques,
this preamplifier is different than the usual in
that it incorporates three independent response
eontrols; lows, highs, and middle range. In the
Hat position it can be considered a high-fidelity
unit, since it is Hat within 0.2 db. from 20 to
20,000 cycles. This, of course, has no place in
amateur radio and is not the way it is used. By
variation of the three controls it is possible to
boost the usable frequencies and attenuate the
undesirable to any degree over a range of 40 db.
This is done without introducing any harmonic
distortion and permits adjusting the rig for
maximum communieations “punch.”

U happen to have s very high voice. I cut the
highs and the very lows and boost the mid-
range. It is really very effective, and a nice

W )URING THE CONSTRUCTION of a4 “hi-fi”’ am-

#*rjo Bleetrend Products (!orporation, 8t. Jeseph, Mich-
igan,
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feature is that anyone can tind the shortcomings
in his voice (and microphone) aund adjust the
preamp to compensate.

The Circuit

The circuit of the preamplifier is shown in
Fig. 1. Four inputs were used in this unit because
I hate to get eaught with microphones or other
audio sources with different types of plugs on
their cables, and the four inputs have different
types of jacks. The selectable input isn’t neces-
sary, of course, and a more standardized station
could eliminate it and save the price of three
jacks, three capacitors and switch Si.

Both sections of a 12AT7 are used in the
preamp. Varying the position of the arm of
the 1-megohm *“mid-range” control changes the
response in the 500- to 5000-cycle range. The
“lows” control varies the gain in the 20- to 500-
cycle range, and the “highs” control takes care
of the frequencies above 5000 eycles. By changing
the relative settings of the controls it is possible
to get practically any kind of low-, middle- or
high-frequency emphasis or attenuation. Once
established for a given microphone and voice, the
volume level 13 established by the setting of the
volume control in the output circuit. At WS8QBN
the highs and lows controls are usually set at
minimum and the middle range control is set at
about the mid point. This gives a nice “com-
munications” response in the 500~ to 3000-cycle
range. The volume control must be set low
enough to avoid overdriving a subsequent audio
stage in the transmitter.

Construction

While the construction ideas of others will
undoubtedly differ from mine, it is suggested

QST for
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Fig, 1 -—3Schematic diagram of the wide-range
preamplifier. All resistors 14 watt and all capacitances in
«f. unless specified otherwise.

Ty~ Small power transformer {Stancor PM-8401 or

equivalent).

that the input and output leads be shielded to
avoid the possibility of oscillation or excessive
hum. A common ground bus was used instead of
a chassis return, and the chassis connections in
Fig. 1 represent connections to this ground bus,
except at the input and output jacks. In the
two versions I have built, no trouble with hum
or oscillation was encountered, and the signal-to-
noise ratio is excellent. You will notice from Fig. 1
that there is plenty of power-supply tiltering,
and this is absolutely necessary in any equipment
that will pass 60 cycles and lower.

In the photograph of the front panel, the
center control is labeled “turnover.” This isn’t
an attempt to confuse the readers of QST it is
because the makers of decals don’t furnish a
label marked “mid range.” The numbers around
the peripheries of the three center controls are
not correct any more, but they were correct with
some earlier circuit values that were used. The
frequencies cited earlier in the text correspond

»

A view underneath the
chassis shows that shiclded
wire was used for the input and
output eircoits. A common
ground bus was nsed instead
of chasgsis grounds.

»
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to the ranges that can be expected with the circuit
values given, but it would be worth while to
calibrate any preamplifier of this type by using
a signal generator.

Use

A final word of warning is in order. Anyone
who builds this or a similar preamplifier should
not use it on the air set for maximum frequency
response. Emphasizing the higher voice fr