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For over 30 vears UTC has been the leader in
advancing the art and technology of iron core
inductance devices . . . The Linear Standard (LS
type) units are the highest quality, non-hermetic,
high fidelity transformers of their type. This series
includes transformers designed for tube, transistor,
hybrid, modulation and matching applications.

With the ever increasing use.of wide range equip-
ment, the point has been reached where the major
limiting factor is the frequency range of the trans-
formers employed. These LS components represent
the closest approach to:the ideal transformer from
the standpoint of uniform frequency response, low
wave form distortion, high efficiency, thorough
shielding, and dependability.

LS SERIES e  ya

TRANSFORMER  Pri. Sec. Range Level
TYPES Range @ Range @ ==14db Range

Low Imped. to 25 50 7~ |+ 15dbm .
Grid and Mixing to to to to :
and Matching 5,000 |120,000| 50 KC | -+ 23 dbm =
Interstgge 5,?30 50;((())00 10t;\/ logomw
and Driver 30000 |135.000| 20KC | 40W
Hybrid and 1t500 ltf:)O 20t (f)\/ + ltf:) dbm .:
Repeat Coils | 6oy | 600 | 40ke |+ 18 dbm
Plate, Crystal, 4,000 50 7 200 mw
Photacell, and to to to to
Bridging to Line | 30,000 | 600 | 50 KC 400 mw
. )
e | 0| [ A
Matching 600 | 600 | 40KC | 40W
Output to Line t8 5t00 7{\’ 2(20W
and Voice Coil ng 1°2 50(;(0 COW
3K 6000 | 10~/ 20W

Modulation to to to to

10.4K 1.2 50 KC 2500 W

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

LINEAR STANDARD

BROADCAST
HI-FIDELITY
HAM
COMMERCIAL

| IMMEDIATE DELIVERY |

From Stock

LINEAR STANDARD
HIGH SHIELDING
DIE CAST CASES

TOP & BOTTOM MTG.

LS-1 CASE

Length

Width

Height .. 4

Mounting 10 x 200
Screws ... 6-3

Cutout ...

Unit Weig

CABLE: “ARLAB”



All this performance

for only *650%!

Full amateur band coverage, 80 through 10
meters o Hallicrafters exclusive new R.LT.
(Receiver Incremental Tuning) for == 2 ke. ad-
justment of receiver frequency independent of
transmitter, and AALC (Amplified Automatic Level
Control) @ Receiver AF gain and RF gain controls
e SSB operation, VOX or PTT ... CW operation,
manual or break-in ® 1650 kc. crystal filter . . .

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters; 10M
crystals furnished for operation on 28.5 — 29.0
Mec. Other crystals may be added for full 10 meter

__coverage without adjustment, Available for oper-
- ation on specified non-amateur frequencies by

special order.

Front panel controls: Tuning; Band Selector; Final
Tuning; RF Level; Mic. Gain; Pre-Selector; R.1.T.;
Rec. RF Gain; AF Gain; Operation (Off/Standby/
MOX/VOX.); Function (CW/USB/LSB); Cal.

General: Dial cal., 5 kc.; 100 kc. crystal cal.; VFO
tunes 500 kc.; 18 tubes pius volt. reg., 10 diodes,
one varicap, Rugged, lightweight aluminum con-

e/
SIR U Fcamerie- £ o Mrcratfers

Overseas sales: Export Division, Hallicrafters » Canada: Gould Sales Co., Montreal, P.Q.

struction (only 174 Ib.); size=6%2" x 15" x 137,

Transmitter Section: (2) 12DQ6B output tubes,
Fixed, 50-ohm Pi network. Power input—150W
P.E.P. SSB; 125W CW. Carrier and unwanted side-
hand suppression 50 db.; distortion prod., 30 db.
Audio: 400-2800 c.p.s. @ 3 db.

Receiver Section: Sensitivity less than 1 pv for
20 db. signal-to-noise ratio. Audio output 2W;
overall gain, 1 pv for Y2 W output. 6.0 — 6.5 1st
L.F. (tunes with VF0). 1650 kc. 2nd I.F.

Accessories: P-150AC, AC power supply, $99.50.
P-150DC, DC power supply, $109.50. MR-150
mounting rack, $39.95.

Sth and Kostner Aves., Chicago 24, lil.
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NUMBERS GAME/

You'll recognize most of the numbers as Collins S/Line equipment. The 1959 is the year the S/Line
was introduced. And 10? That's the number of reasons why you still get more features from S/Line
equipment than any other. Just look. 1. Complete station compatibility. 2. Light weight. 3. Simplic-
ity and styling. 4. Frequency stability. 5. Frequency calibration. 6. More QSO's per kilocycle.
7. Mechanical filters. 8. Dual or single PTO control. 9. Automatic load control. 10. Negative R-F
feedback. 11, The sincerest form of flattery. Four years ago each of these 10 points was exclusive
with Collins amateur equipment. We can’t make that statement today because many of these origi-
nal exclusives have been incorporated as standard in all amateur rigs. However, Collins is still the
only equipment which offers you 4/l these features ~— and is still unexcelled in any of them.[1Get
complete information on S,'Line equipment and prices at your Collins distributor. See how little it
costs to-own the finest.
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B 3-4002 triode Is
featured in Hallicrafter
desk-top HT-45
Linear Amplifier

Below you see the Hallicrafter HT-45 Linear Amplifier designed for one
kilowatt service: continuous, key-down rating! This popular amplifier
provides commercial service reliability and improved linearity, thanks to
Eimac's 3-400Z zero bias triode. The original-design 3-400Z eliminates
costly and bulky screen and bias power supplies. Power—Dependability
—Quality! That's what you expect and get in the HT-45. And that's what
you can get when you design your linear amplifier with Eimac’s 3 400Z
For additional information on this tube—and its big p
brother, the 3-1000Z—please write: Amateur Service
Department, Eitel-McCullough, Inc., San Carlos, California.




relax...
for the BEST
in HF and VHF

listening

HAMMARLUND'S NEW Hﬂ'ﬂ“A'VH

the only™ receiver capturing all popular Ham Bands.

The exciting HQ-170A-VHF is the first and only Ham Band receiver that gives you everything you want. Sepa-
rate NuVistor front ends (0.3uV for 10 db S/N) for both 6 and 2 meters completely eliminates the need for
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry
for outstanding performance.

Here is an SSB receiver that combines basic operating excellence with all of the extra features you
want to make it a versatile, “‘fun-to-work-with” unit. Full coverage from 2 to 160 meters, excellent electri-
cal and mechanical stability, expanded vernier tuning and a host of truly incomparable HQ-170A features
makes this receiver the new First Choice for the amateur fraternity.

The HQ-170A-VHF is the most versatile, and most
complete amateur band receiver now available on
the market—one neat package contains all the
flexibility you need —superlative AM, CW and SSB
reception on All popular amateur bands.

Coming soon— Matching transmit accessories
" for the Fabulous HX-50.

*Except for the Hammarlund HQ-110A-VHF

HAMMARLUND

MANUFACTURING COMPANY
L] A GIANNINI SCIENTIFIC COMPANY
fusthaed 100 53 West 23rd Street, New York 10, New York

I'm intererested. Please send HQ-170A-VHF info to:

Name
Address

City Zone State




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Leax,ue members, are invited to report station uctivities on the tirst of each
month (for preceding month) direct to the SCM, the administrative ARRL oflicial vlected by members in ench Scetion,

IRadio club reports are also desired by SCAs for mduqmn in ST

ARRL Field Organization station appolntmonts are

available in areas shown to quulified League members holding Canadian or FC'C' amuteur license, General or (‘onditional
Class or above, These include ORS, OES, OIS, OO and OBS, SCMs desire applications for SEC, EC RM and PADI where
vacancies exist, OIS, v.h.f. bands appuintment, is available to Technicians aud Novice, as well as to full-privilege amateur

Saskatchewan

Mel Mills mu ll)lb \t,

licensves.
ATLANTIC DIVISION —_
kiastern Pemmylvanm WIZRQ Allen R. Breiner 212 Race St. ‘Tumaqua 18252
Maryland-D, (! W3JZY Andrew H. Abraham RED 1 Smithsburg, Md. 21783
Delaware WILK K AL k. Nelso! Milltown Rd. Marshalltown
Southern New Jersey K2BG Herbert (!, Rrooks Lincoln Ave. Palmyra 08085
\Western New York K2HUK  Charies T, Hansen 211 Rosemount Lrive Bullalo 26
Western Penusylvania W3UHN Anthony J. Mroczka 475-5th St, [onora
- R - CENTRAL DIVISION —m—
Jllinois WHPRN Edmond A. AMetzger 152() ‘-num 4th 8t. sprluzneld
Indiana WYYYX  krnest L. Nichols Rloomington
Wiscousin K9GSC Kenueth A, Ebneter Xi »z Wauona Tratl I'ortage
DAKOTA DIVISION
North Dakota W@OHVA  Harold A. Wengel K05-4rd 8t., 8. W, Minot
South Dakota WORRN  J. W. Sikorskl 1900 3. Menlo Ave Sioux Falls
Minnesota \WaoprX Mrs. Helen nlejdrich Route 3 Altkin
- DELTA DlVISl N omeame R _
Arkansas WSEDTR  (‘urtis R, Willlam Koute 3, Box 230 Little Rock 72205
Louisiany WS5FMO l omas J. Murga.vx .uuo Benuﬂeu St Metalrte 70001
Mississippl WSEMAM . Hairston 2:321-27th A AMerldlan
‘Tennessee WAUVP \\ illam Seott 115 Eant Holuton Ave Johnson City
- - -~GREAT LAKES DIVISION— . T e —
Kentucky K4QILO Mrs. Patricla C. Schafer 732 Greenridge Lane Loulsville 7
Michlzau WEFX RRaiph P, ‘l‘hetrenll 27209 W, Six Mlile Road Detrolt 18240
whlo WRAL \ilson E. Weckel 2118 Tuscurawas St., W. Canton 44708
- HUDSON DIVISION——————— . __ —
Lnstern New Yor! W2EFU Cieorge W. Tracy 1148 North Loumry Club Drive schenectady
f.ong Iﬂlnnd K2IDR Blaine S. Johnson 266 Cypress St., Massapequa Park, L. 1.
'wormern New Jersey W2CvwW Kdward I, Erickson 13 Robert clrcle South Amboy 08579
—_— —— — MIDWEST DI‘ ISIO\I
lowa WONTB l)enuls Burke 418 Douglas Ave. Ames 50010
nansas WOALA Leland Cheney \l 14 Levitt Dr. Wichita 7
Migsourt WOTPK AlLred E, Schwaneke Fdgar Stur Rte. Rolla 65101
INebraska WQAGGP  Frank Allen Rox 272 Ciering
—_ NEW ENGLAND DIVISION Se— —
C'onuecticut WIFHP Robert J. O'Neil Hard tHill Road Bethlehem
NMaine WIAHM Arthur J. Brymer 20 Berwick Nt. pPortland 3
tastern hMassachusetts WI1ALP Frank L. Baker, Jr, 85 Solar Ave. Hraintree U2185
\Wedtern Massuchusette WIBVR Percy C. Noble St. Dennis 3 Westtield U1085
New Hampshire WIYHIL Albert F. Haworth Plummer Rd (Bedford) Manchester 03102
Khode ialand nIlAAV John E. jJohnson ﬂl Fruit st Pawtucket 02860
Vermont KIMPN E. Reginald Murray 4 Hlllcrest ‘Drive Montpelier 05601
NORTHWLESTERN DIVISION o —
Alaska KL7BZO  Keuneth k. Koestler 2005 \uurlqe Dr. Anchoruge
idaho K7HLR Raymond V. kivans Rou Twin Fulls
iontana W7KUH Walter R. Marten mzl mh Ave., So. Great Falls
regon W7AJN kiverett H. Frunce 4345 8. E, 116th Ave. ortland
Washington wW7PGY Rubert B. Thurston 7700-31st Ave., N.E. Seattle 98115
PACIFIC DlVISION .
Hawali KHEBZF  Jee R. Wical 0. Box = 200 Honolulu Y6505
Nevada W7PBYV Lveonard M. Normizxn na: llL h S Houlder City 39005
Santa Clara Valley WHZR. Jean A. Gmelin 10835 Wlllnwbrook Way upertino
trast Bay KHELRN Richard Wilson 107 Cordova Way (loncord
San krancisco WHUDL/K6CWP & Arthur Messineo 2175-15th Ave. San lkrancisco
Sacramento Valley WHBTY Gieorge R. Hudson 2209 Meer Way Sacramento
San Joayuin Valley wWeé6Jru Ralph Saroyan hzu-} E. Townseud Ave, Fresno
. - ROANOKE DI1VISION - -
North Carolina W4BNU Barnett 8. Dodd 420 West Franklin St, Salisbury
South Carolina K4HDX Lee §. \Worthington 1% Crestview Drive Spartanburg
Virginta W4QDY  Robert L. Follmar 1057 Dune St. Nortfolk 23503
\Vf“lt virginia WRIM Donald B. Morris 1136 Mornlngslar Lane Fuirmont 26554
— ROCKY MOUNTAIN DIVISION -
K@TTB Donald Ruy Crumpton . X 223 Alam
iltal W7QWH  Thomas fi. Miller 3148 boutb 3.560 East Halt Ln.ke City 84109
New Mexico KaIQl. Newell Frunk Greene £.0). Box 40 Diexter
\Vyoming* W7CqL Wayne M. Moore 112 South Montana Ave. Casper 32601
- — S \OUTHLASTERN DIVISION - e
Alabama K4kJD William 8. Craft Bux 233 Athens 35611
Fastern Elorida W4GTT (iuernsey (' urra.n r' U } Palm Beach
\Western tlorida W4RKTI Frank M. Butler, Jr. 194 lulllon H.d Fort Walton Beach 32548
Cieorgla W4RZL Howard L. Schouher 4248 Park Nt «‘olumbus .SI‘Jl 7
\est lndies (. R.-V.L) KP4DJ Willlam Werner 563 Ramon Llovet Urb, Trum
i . Rio Pledms. P. R,
C'nnal Zone KZ5TD Thomas B. DeMeils P, O. Box 1111 Balboa
—_ . SOUTHWESTERN DlVISlO e
l.os Angeles WOFNE John A. MckKowen %430 0. Hills St. Los Angeles Y0007
Arizona W7FKK Floyd C. Lolv:u- 3111 West I'lerson St. Phoenix
san Diego W6LRU [)on Stans 4427 Pescadero San Diego 7
Santa Barbara NKBAAK Willlam U bnenon 2036 Grandview Drive Camarillo
. . WEST GULF DIVISION — -
Northern Texas W5BNG L. L.Harbin 4515 Calmont Fort Worth 76107
Oklahoma KS5KTW  Bill F, Lund 220 S8, Owasso Tulsa -
Southern ‘r'exay WHQEM Roy K iggleston 1109 Verunon Drive C'orpus Christi
CANADIAN DIVISION
Maritime YE1WB D. B, Weeks F!.xrvey Station, N.
«wntarlo \‘ EING mchard W. Roberts 170 Norton Ave. Willowdale, T orouto. Ont,
Quebec VEZDR . W. Skarstedt A2 St. Johns Rd. Pointe C'lajre
Montreal 33, P. Q.
Alberta VEARTG Harry H y.rrnld 1834-5th A N. Lethbridge, Alta.
Hritish Columbia VE7FB 1, t553 \\ est th,h Ave Vancouver 8, 8. C.
Nanitoba W llllnm H )_Lnrnr‘r Winnip

DeR
Fast sagkatoon

# Oiftelul appointed to act temporarily in the wabsence uf a reguiar otiicial




TRANSMIT/RECEIVE

SOLID

i

MODEL

STE

SPECIFICATIONS
® FREQUENCY CONTROL: Crystals (oven
4-8, 8-16 and 16-32 mc coverage.

@ PUSH-TO-TALK @ VOX and anti-VOX
@ 250 MILLIWATT RF OUTPUT into 50 ohms.

@ OUTPUT IMPEDANCE: Nominal 50 ohms un-
balanced.

© UNWANTED SIDEBAND REJECTION: At least
60 db below full PEP output.

@ SPURIOUS & HARMONIC OUTPUT: 50 db
minimum below full PEP output.

@ CARRIER INSERTION: Automatic compensa-
tion for carrier to side-band ratio is accom-
~ plished by the mode selector switch.

@ AUDIO RESPONSE: Nominal 3 kc.

@ AUDIO INPUT: 600 ohm line, carbon mike,
hi and lo Z mike.

STATE

CW « AFSK « AFAX

2—-32 mc
ALL ON
13/411

MODEL

STR

SPECIFICATIONS

controlled) in plug-in RF heads for 2-4,
(Specify frequency when ordering.)

@ INPUT IMPEDANCGE: Nominal 50 ohms
unbalanced.

@® SENSITIVITY: 1 microvolt for 15 dh. 3—1;—”

©® SQUELCH: Threshold adjustable squelch.
AGC activated relay has contacts
brought to rear panel for remote indi-
cation of receiver signal activity.

@ AF GUTPUT: 0 dbm to 600 ohms.
500 mw into 4 ohms.

@ SPEECH CLARIFIER: Manually controlled
front panel.

® MONITORING: By means of front panel
phone jack.

@ SIZE AND WEIGHT: 134" x 19” x 15”, 10 Ibs. @ POWER: 115v, 60 cps, single phase, 3 watts.

and Subsidiaries

s i
“QUpmeNt

SAN LUIS 0BISPO, CALIFORNIA

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

OTTAWA, CANADA e ALEXANDRIA, VIRGINIA e GARLAND, TEXAS e OXNARD, CALIFORNIA

POMPANG BEACH, FLORIDA
7

LUZERN, SWITZERLAND
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i "Of by and for the am feur,
: colly every worth while amate:

:mterest in amcteur rodfo is the on
ship of a tronsmmmg station and

Secrefary . -,
Treasurer .

iGeneral Mondger " i
Eommunications Manoger
Technical Director

Assistant Seciefaries T
AYMQND HIGGS K1 FLG

DIRECTORS

Canada
NOEL B. FATON ................ o VE3CT
R.R. 3, Hurlington, Untarl
Vics-)ireetor; Colin C. Dumbrill VEZBK
116 Oak Ridge Lrive, Bale d’ Urtee, Quebee
Atlantic Division
GILBERT L, © RUSSLLY eee..W3YA
734 West ko
State (‘ollege, Pa 16801
Vice-Dtrector. :dwin 8. Van Deusen . . ...

3711 McKinley St., N.W., Washington, D

Centx'al Division
PHILIP B
6000 8.

Vice-1)irector:

Dakota Division

CHARLES G, COMPTON............ WoOBUO
1011 Fairmount Ave., St. Pnul Minn. 55105
Vice-)irector: (Charles M, Bove......... WOMXC

1611, kast Lake 8t., Mlnncnpolla Minn. 55407

Delta Division

PHILIP P. SPENCER....... \WSLDH/WSLXX
24 Snipe St., Lake Vista, New Orleans, Lu. 70124

Viee-Director: Franklin Cassen, .o ovoo, .. W4EWHK
925 North Trezevant 8t., Mcmphis, Tenn, $X108

Great Lakes Division

DANA E,CARTWRIGHT ....o000u.:nn uPB
2979 Observatory Ave,, L lncmnnn Onlo 45"“8
Vice-Director: Charles ¢, Miller, , . . . VRISU

4X72 Calvin Drive, bulumbua Ohlo 431.!7
Hudson Division

MORTON B, KAHN,..voovuviiiiisann W2KR
22 Bireh Hiull Rd., brcnt. Neck N. Y. 110"'0
Vice-Director: tlarry J. Dannals. .. ...... V2TUIK

RID 1, Arbor Lane, li)iz; Iillls Iiuunlnzton. L. 1.

Midwest Division

ROBERT \V DENNISTON.......... WPNWX
Hox 631, Newton, Iowa 50208
Vice-Iirector: Sumner . Foster,......... woGQ

2315 Linden Dr., 8.1., Cedar Raplds. iowa 52403
New England Division

MILTON E. CHAFFEE.............. WIERW
X Reussner Rd., Ssouthington, Conn. 06484
Vice-Lirector: Bigelow Green............ WIEAE

236 Marlboro st., oston, Mass. 02116

Northwestern Division

R. REX ROBERTS. ... .co.iveanrnene, w7CPY
%37 Purk Hill Drive, Blllings, Mont. 59102
Vice-1strector: Robert B, ‘Thurston.....,, W7PGY

7700 318t Ave., N.k., Scuttle, Wash. 8115

Pacific Division

HARRY ]\I ENGWICHT.............. WEHC
0 Chapman, san Jose, Calif. 26

¥ lcbl!trecmr Konald G. Martin.......... W6z
1573 Baywood Lane, Napa, Calll. 94558

Roanoke Division

P. LANIER ANDERSON, JR........ WAMWH
428 Maple Lane, Ltnmllle Va. 1454
Vice-Nirector: Joseph I, Abernethy....., V4AKC

764 Colonial L)rlve, Rock HIlL, 8. C, 29730
Rocky Mountain Division

CARL L. SMITH...oovuuinivinvun., wWoBWJ
1070 Locust St Denver, Colo. 80220
V7ice-lrirector: John H, sampson, Jr....... W70CX

#6158 Mount Ogden’ Drive, Ogden, Utah 54403

Southeastern Division

’I‘HOMAb M, MOSS.......c0.iuu.n, WAHYW
£.0. Box 20644, Municipal Alrpon. Branch,
Atlanta, Ga. 30320

I’tce-/)zreclr)r (‘hn.rlch Bolvin, ........ W4LVV
210 8.W. 27th Lane, Mlu.ml Fla. 33133
Southwestern Division

RAY E. MLYFRa .................. W6MLZ
Box R, 8an Gabrlel, Callf. Y1778

Vice-Director: Virgll Talbott. .. ......... W6GT
1175 Longhill Way, Monterey’ Pnrk Calu 91754
West Gulf Division

ROEMI:R O. BEST . ..oiiiiiineennns VHQK
. Box 1656, Lnrpua L‘hrl»tl Texas 7R40'{

vV zce-l)irrr/or Ray K. Bryan........... wsUYQ
2117 5.\, 6lst Terrg;‘fl.sg)klahumn Clty, Okla.



“It Seems to Us...

REGION II IARU

ANOTHER important step in the unification of
amateur radio interests worldwide was
taken in Mexico Clity in April, when repre-
sentatives of 16 societies in the western hemi-
sphere met to form the Inter-American Union
of Radio Amateurs — Region II Division of
the International Amateur Radio Union.
Argentina, Bermuda, Canada, Colombia,
Costa Ricu, Eecuador, El Salvador, Guate-
mala, Mexico, Panama, Peru, U.S.A. and
Venczuela sent delegates; Brazil, (‘hile and
Jumaicw were represented by proxy. Right
from the start of the four-day conference spon-
sored by the Liga Mexicana de Radio Experi-
mentadores, there was evident enthusiasm und
determination to strengthen the ties between
amateur societies in North, Central and South
America. The scheduled two- and three-hour
hreakfasts and luncheons, so typical of Mexi-
ean hospitality, often had to take u back seat
while committees continued their deliberations
to work out agreements in all areas of organiza-
tion. One hundred visiting non-delegate amau-
teurs and their wives, however, participated
fully in social, technical and operating discus-
sions, toured the city and its surroundings,
and observed some of the official sessions.

Special committees were appointed for eve-
dentials, finance, und coustitution, the latter
requiring particularly intensive effort as might
be expected in forming a new organization of
such widespread geographical scope. In all
this preparation, the study groups had the
henetit of experience provided in documentary
form by the Region I Division of LARU,
which has been functioning for a dozen years.
The excellence of the work of these committees
was demonstrated when the final meeting of
the entire group of delegates gave upproval to
the proposed texts with only a2 minimum of
changes.

It was decided thit an Executive Commit-
tee of six persons would guide the affairs of the
new organization, have authority to cull the
next assembly of delegates, temporarily have
power to determine the financial assessments
on each society, ete. It was further agreed that
election to the Committece would be roughly
on a geographical basis. Those chosen by
acclamation were:

Chairman: Antonio Pita, NEICCP

Vice-Chairman: J. Italo Giammattei,

YSLIM

Secretary: Gustavo Reusens €., OA4AV
Treasurer: Noel B. Eaton, \E3(‘

Member-at-Large: }\llguel A, ('zysch,
LU3DCA

Member-at-Large: Robert W. Denniston,
WON WX

Several other societies, although unable to
send delegutes, had by letter expressed their
desire to join the unew Union. All LARU
metwber-societies in the western hemisphere
are automatically eligible, and thus it is ex-
pected the rvoster will shortly grow to more
than 20 national representatives, plus addi-
tional ones as new societies form and apply for
IARU aftliation.

That the Region II organization had long
been u common objective of amateur societies
on this side of the world was fully evident
from the number of countries represented and
the cooperative enthusiasm with which the
work was undertaken. The first step has now
been accomplished. In succeeding months,
under the guidance of its Executive Commit-
tee, the new Inter-American Union of Radio
Amateurs will provide unother and very im-
portant link in the strengthening of LARU to
help meet the problems we amateurs face —
and will be facing in the future —— on a world-
wide basis.

FIELD DAY —1964

rpHE annual Field Day, long a favorite sum-
L mertime activity of thousands of ARRL
members, takes on an added significance this
summer because of an action tuken at the
May meeting of ARRL’s Board of Directors.
The Board has established preparedness in
emergency commuuications to he a primary
ohjective of the amateur fraternity, in line
with our increased emphasis on public service.

The ultimate goul of every amateur should
be the capability to provide emergency com-
munications at any time, at uny place, under
any condition. Many of us think we have this
cupubility, but it takes an exercise like Field
Day to iron out some of the hugs.

Fmergency preparedness is u round-the-
elock, round-the-calendar goal, and Field Day
is our opportunity to 2o out in the feld and
test our preparedness and emergency operat-
ing skills before an actual disaster strikes.

Field Day -- 1964, See you there? g5



COMING A.R.R.L. CONYENTIONS

June 12-14 — West Gulf Division., Brown-
wood, Texas

July -5 — West Virginia State. Jach-
son’s Mill, W, Va,

July 11-12 — Racky Mountain Division,
Fxstes Park, Colo.

August 21-23 — ARRL National, New
York City
September  5—6 — Maritime Province,

(harlottetown. . E. L.
September 11-13 — Southwestern Divi-
sion, Palm Springs, California
September 25-27 — Pacitic Division. Sac-~
ramento. California

October 2-3 — Ontario Province, lLon-
don, Ont.
October 17 — Michigan State, Grand

Rapids. Mich.

WEST GULF DIVISION CONVENTION

Brownwood, Texas — June 12-14

The West Culf Division ARRL Convention
will be held Friday through Sunday, June 12-14,
at the new Brownwood Coliseum.

Registration, at $10 per person, will begin at
I p.an Friday. A Bar-B-QQ buffet and party, for
$2 per person, will be held at the coliseum at
68:30, Saturday’s festivities sturt with a welecom-
ing address by Mayor W. (!, Monroe and re-
spouse by Director Best. Activities include YL
breakfast aund luncheon with SWOOP initiation;
MARS mecting; breakfust and luncheon meetings
tor DX, RTTY, mobile, v.h.f.,, RACES, and
for QUWA members; FCC examinations; 6, 10
and 75 meter transmitter hunts; old cquipment.
contest; QSIL card contest; and a 75 meter mobile
ficld strength contest. Saturday’s program will
conciude with a dance ut X and the Roval Order
of the Woutf Hong conclave st midnight. The
hanquet Sunday noon will be followed by enter-
tuinment of speciul interest.

Technical speakers will include Bud Drobish,
WOQVA, of Hullicrafters; Hy-Guin's Robert.
Ruyle, WOFCH; (. 8. Carney, WOGDJ, trom
Clollins Radio; and Glenn Scott of Southwestern
Bell Telephone. The League Forum on Sunday
morning will feature ARRL President Herbert
Hoover, Jr., \W6ZH: Vice-President Groves,
W5NW; General Manager Huntoon, WILVQ;
Director Best, WHQKY; and Les Habin,
WHBNG, SCM of North Texas.

Brownwood is loeated on highwayvs 67, 377,
S oand 183, just 13 miles from the center of the
state. Lake Brownwood and a state park nearby
ofter tine accommodations and aquatic facilities.
For further information and reservations, write
to: Brownwood Amateur Radio Cllub, 1*.0. Box
181, Brownwood, Texas 76X02.

WEST VIRGINIA STATE CONVENTION
Jackson's Mill — July 4-8

The West Virginia State Convention will be
held on Saturday and Sunday, July 4 and 5 at
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the state 4-H Camp, Juckson’s Mill (near
Weston) on U.S. Route #19. The program will
include transmitter hunts, mobile judging,
technical diseussious and demonstration of elec-
tranie gear. Faeilities ure available for swimming,
tennis, softhall, and other outdoor activities.

Highlights of the schedule for Saturday will be
the ARRL forum, SWOOP for XNYL's, round
and square dancing and the Royal Order of the
Woutf Hong initistion at midnight. There will
he meetings of the West Virginia phone and c.w.
nets, WVN (PONISSB Net, WACWYV, Club and
YLRL activity. Church services will be held at
the Mill on Sunday morning and the presenta-
tion of West Virginia's Outstanding Amateur
Award will be made at Sunday dinner. Children's
activities will be supervised.

Full registration is $8.00 per person. These
fees ivelude lunch and dinner on Saturday,
lodging Saturday night, breakfast and dinner
on Sunday and admission to conveution activities.
Children eight years old and under, stuying at
the Nill, may have meals and lodging only for
#4.00. Lodging is dormitory style, with separate
cottages for men and women. Those desiring
more privacy may stay uat motels or hotels in
nearby Weston or Clarksburg. Registration
tickets which do not include meals or lodging
may be purchased for $2.00 per person. Cottage
and dining hall capacity is 400; therefore, full
registration ix limited. When ordering $8.00
tickets, state number of men and women in the
party.

Requests for full registration should be sent
to IDorothy Morris, 1136 Morningstar Lane,
Fairmont; $2.00 tickets ure availuble from Keith
Chambers, W8SSA, Box 62, Bluefield, und {rom
T. D. Faster, K8HID, Tornado. For additionul
information, contact Kay Anderson, W8DUYV,
Convention Secretary, 200 Childers Court,
Huntington.

ROCKY MOUNTAIN DIVISION
CONVENTION

Estes Park, Colorado — July 11-12

The Rocky Mountain Division ARRL Con-
vention will be held Saturday and Sunday,
July 11 and 12, at the Stauley Hotel, kistes
Park, Colorado. The program will include tech-
nical diseussions and speeial interest features
on such topies as DX, v.hf., RTTY, and sa.b.
FCC General and Extra cluss examinations
will be given. An ARRL forum will feature an
address by ARRL President Herbert Hoover,
Jr.,, W6ZH; Prose Walker, W5KZA, will be »
dinner speaker. Also scheduled ure ARPSC,
SCM/SEC and MARS meetings, us well as o
Q8L contest, c.w. contest, transmitter hunts and
a dance on Saturday night. A speciul program
is planned for wives and children to make the
event fun for the entire family. There will be
exhibits and displays by amateur equipment
distributors throughout the convention.

T'wo amateur stations will be on the air during

(Continued on page 162)
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" rTHIN the past year or two, the trend from
Wn.m. toward s.s.b. in fixed-station opera-
tion has extended into the mobile field.
While it is certain that this trend will eontinue,
it is probable that its pace will be slower. One
reason for this is that the cost and complexity of
an s.8.b. installation lies chiefly in the exciter,
which must be essentially the same regardless of
the ultimate power output of the transmitter.
+ Thus the cost of & low-power #.s.b. transmitter,
into which category most mobile rigs full, and the
complexity, are disproportionately high. There-
fore, it may be some time before the would-be
mobile ham with limited funds and know-how
cun afford thoughts of an s.s.b. installation. In
the mecantime, he cannot be ignored. The a.m
system  still offers low-power operation  with
relative simplicity and at o cost commensurate
with the power level.

The mobile puckage shown in the photographs
consists of three distinet units ~— a nominul 25-
watt plate-modulated transmitter (with v.f.o.
contral) covering the five amateur hands 80
through 10 meters, a frequency converter from
these bands to the broadeast band, and w tran-
sistor power supply for the transmitter. Any of
these three units may, of course, be built so us to
he used independently of the other two, should
the complete package not be desired.

The complete mobile package built by VE2AES. Across the
bottom of the transmitter panel, from left o right, are the
microphone jack, modulator gain control (to which the
power switch Sz is attached), the TUNE/TRANSMIT switch,
PHONE/C.W. switch, drive control, and key jack. The meter
switch is below the meter in the upper left-hand corner.
The final-amplifier tuning and loading controls are to the
left of the dial (a home-brew copy of a well-known manu-
factured item). From left to right on the converter panel
below are the converter tuning knob, the converter fila-
ment switch with Ia above, the band switch, the converter
bypassing switch with Iz above, and the antenna trimmer,

A Complete Mobile Package

The complete assembly has over-all dimensions
of 634 inches high, 914 inches wide, und Y34
inches deep. For those who are interested in
building the transmitter only, this unit has the
same width and depth, but is only 431 inches
high. At the outset, it was determined that the
total cost was not to exeeed $100 (in Canadu),
although additional dependence wux placed on
liberal junk box, and s lot of shopping around
with the beg-borrow-und-steal attitude. As it
turned out, the actual cash layout was just
about $60.

Transmitter Circuit

The circuitry of the three units comprising the
puckage combines ideas tuken from QST as far
hack us 1950, the ARRL Alobile Manual, and
»everal other publications. No originality, exeept
for the particular combination chosen, is elaimed.

Ag shown in Fig. 1, the transmitter is a three-
stage nrrangement making use of a 6CL6 in a
series-tuned Colpitts v.f.0. circuit. The frequency-
Jdetermining portion of the circuit operates aver
the 3.5-Me. band for S-meter transmitter out-
put, and in the 7-Me. band for other output
frequencics. The output ecircuit of this stage is
tuncd to 14 Me. for 28-Me. transmitter output,

% 16100 Sunset Blvd., Apt. 13, Pacific Palisudes, Calif.
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Five-Band
Transmitter Converter Unit
with Power Supply

— Part 1 —
BY L. JACQUES FILION,* VE2AES/W6

Installation of this mobile unit re-
quires only three connections — to
the antenna. the car breoadcast re-
e¢eiver, and the battery. 'The change-
over system is built in. The package
consists of a 25-watt plate-modulated
transmitter covering 10 through 80
meters. a converter covering the same
bands. and a transistor power supply
for the transmitter. The converter
operates divectly from a 12-volt car
battery.
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and to 7 Mec. for ull other output bands. Un SU
meters, the 7-Me. cireuit provides sufficient im-
pedance to assure adequate drive to the following
stage. The v.f.o. sereen voltuge is held constant
by a 0A2 regulator.

The v.f.o. is capucitively coupled to a 5763
butfer/multiplier, which operates as a doubler
to 14 Mec. and to 28 Me., as o tripler to 21 Mec,,
and as a butfer ou the two lower-frequency bands.
"This stage is capucitively coupled to a neutralized
2E26 in a pi-network final amplifier. At this point
some readers may wonder why the 2[826 was
uscd instead of the famous 6146. The reusons are
simple: the smaller size of the 21226 was desirable
and, morc important, I happencd to have a
21626 in my junk box, and not a 6146.

For c.w. operation, all stages except the v.f.o.
are keyed in the common cathode cireuit. Keying
charucteristics are good.

The modulator uses a pair of 6B()5/ELS4s
running in Class AB;. These tubes provide ample
audio to fully modulate the plate and sereen of
the 2E26. The low-level audio stages consist of a

1c and S;x are on
one PA-3 section, one position not used; Sip is on

40-ma. lamp in meter specified. Omit if meter

not illuminated.
S1—Csramic rotary switch: 3 sections, 4 poles, 5 positions

S:p is on one PA-12 section, progressively-

shorting, 5 positions not used).

one PA-2 section, one pole, one position not used;
So—D.p.d.t. switch on Ra.

wound on 2.2-megohm 1-watt resistor.

(Stancor 3891 or equivalent).
Z:—8 turns No. 20 plastic-covered hookup wire close-

(Centralab PA-302 index; S:

S-16; Lafayette SW-76).
S;—Double-pole 3-position rotary switch (Centralab

1472).
Ti—Modulation transformer: primary 8000 ohms plate-

Rs—Resistance equal to resistance of L; 150 ohms for
S3, Si—Miniature d.p.d.t. toggle switch (Etco Armaco
tc-plate, c.t.; secondary 10,000 ohms, 100 ma.

Rs— Composition control, audio taper.

Rz—Carbon composition.

s e , et -
= P § 'q; '.Z,. ws 5 12AX7 as a preamplifier, followed by one scction
234 2 & & ga ¥ of u 12AU7. This arrangement provides sufficient
‘.;1 o —OE 3 < % dsy % gain for the auverage-quality crystal or dynamie
22= £ 2 g 58 o microphone. The second section of the 12AU7
8 £.E ;5 § 3. B = is wired as a phuse inverter to provide push-pull
3 = . .
. EES N Eof ET 9 drive for the modulators. The selection of com-
o 3 . .
s ¢ § g y ¢ £35 3T 3 ponent values in the low-level stages is such that
& L9 S £.,%2 [NoRNTgE = the general audio-frequency response for specch
9 A
. 883 o 2EF gEgl¢ o = application is favored.
o LES e e . . .
n ewt Y 2Zg g8 83y $ £ My is w O-1-ma. meter which is provided with
S 5524 £ ::582 g'_g '3'32 S multiplying resistors to provide full-scale read-
- . . - . v e .
S molNSuemi*P2pg=2cS. 4 ings of 10 ma. for final-amplifier grid current
O QYIS SN2 iwTe2F B . o > !
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§£3. 08,0808 oS 2fE s 200 ma. for modulator cathode current. Th
g S8, 0802 0VEYBREETY ] 200 ma. for modulutor cathode current. The
txvow 15858 % 559 S¢2 s 5 E L= PHONE/C.W. switch, Sy, applies modulator sercen
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The converter circuit, shown in Fig. 2, is a
three-stage system and, unlike many mobile
converters, includes an i.f. amplifier which more
than compensates for losses in coupling the con-
verter to the car receiver. It also contributes
additional seleetivity and image rejection (re-
ferring to the 262-ke. i.f. in the broadecast re-
ceiver). The tubes used in the converter ure of
the type that operate with a plate voltage of 12,
which may be obtained dircetly from the car
battery, thereby eliminating the need for a sep-
arate plate-voltage source.

The rf. amplifier utilizes a 12EK6 pentode
with its grid and plate circuits tuned to the
band in use. This stage feeds a 12AD6 converter
with an i.f, vutput at approximately 1600 ke. Lf
the guin of the pentode is not needed in the i.f.
amplificr, the tube may be wired as u triode by
simply omitting the screen bypuss capacitor, the
470-ohm screen resisior and the ground connee-
tion to the No. 3 grid, and connecting Pins 2, §
and 6 together at the socket.

The trap in the antenna lead was needed at

from one section; Johnson 167-53, 6 rotor plates
removed from one section and 4 rotor plates

removed from other section).
C3, Ca—Miniature air variable {Johnson 160-104).

C,—Feedthrough capacitor (Centralab FT-1000).

for C:p (Etco JK-039, three rotor plates removed
Cs—Tubular trimmer {Centralab 829-6).

type, sections in parallel).
h—Miriature lamp in meter, 6.3 volts, 40 ma. (see Mr).
J:—Chassis-mounting car-radio antenna receptacle (Cinch-

Jones P-410-AB).
Je—4-contact female chassis-mounting connection (Cinch-

Jones 81-F).
Jo—Chassis-mounting coaxial receptacle (SO-239).

J2—Closed-circuit Jack.

Jones S-404-AB).
K:i—12-volt d.c. relay, 3-pole double-throw (Globe

C1—Dua! air variable, approx. 50 pf. for C 4, and 70 pf.
Ce—Air variable (Etco JK~-035; Hammorlund HFA-140-A).
C7—365-pf. dual air variable (broadcast-replacement
J5—10-contact male chassis-mounting connector (Cinch-

J4—Three-circuit microphone jack.
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Fig. 2—Circuit of the converter. Fixed capacitors of dacimal value are disk ceramic; others

C; —Air trimmer (Etco JK-032; Johrson 157-4).

Cs;—See Table |

Ca—Air trimmer (Etco JK-032, all but 4 rotors and 5
stators removed; Hammartund MAPC-35-B).

I, ls—Miniature 6-volt 200-ma. pilot lamp (Etco or Dialco
162-8430).

J;—A4-contact male chassis-mounting connector (Cinch-
Jones P-304-AB).

Li—25- ph, slug-tuned coil [Miller 4407 or equivalent).

Le—Approx. 25 1th.—50 turns No. 36 enam., close-wound
on 34s % 1Va-inch iron-slug form {see text). Link:
15 turns No. 36 cicse-wound at ground end.

are silver mica except where polarity indicates electrolytic. Resistors are

V2-watt composition if not indicated.

Lio— Approx. 10 uh.—38 turns No. 20 enam., close-wound
on %4s X 1Va-inch iron-slug form (see text). Link:
15 turns No. 36 close-wound at ground end.

Note: Forms 3 inch in diameter may be sub-

stituted, although in some instances a slight reduc-
tion in turns may be necessary.

L11—17 turns No. 20 double-spaced, ¥2-inch diam.
tapped at 2 furns from ground end (B & W
3003 coil stock). Link: 4 turns insulated wire inter-
wound at ground end.

Liz—Full-length close winding of No. 20 enameled on
1-megohm 1-watt resistor.

L::z, L;s—See Table I,

P:, P2—Car-radio antenna plug (Cinch-fones 13B),

R;—See Table I.

S¢—D.p.d.t. slide switch.

S7—Ceramic rotary switch: 3 sections, 5 poles, 5 pesitions
(Centralab PA-301 index, 3 PA-3 sections.
S74 and S;E are on one section; S;¢: is on second
section, one pole not used; Sy and SyE are on
third section. One position of all poles not used.)

S.—S.p.s.t. slide switch.

T:, Ta—1600-kc. i.f. transformer {Glcbe 1205-C01A or
Lafayette HP-63).




my locution to keep a 1550-ke. signal from u loeal
broadcust station from riding through to the i.f.
amplifier. In other loculities it may not be
needed. The antenna may be switched directly
to the broadeust receiver by meuns of Ss.

The sensitivity of this arrangement is good,
heing of the order of 1 microvolt for u signal-
plus-noise to noise ratio of & db. or better on all
bands. The selectivity is principally that of the
ear receiver used, plus some contribuiion by the
i.f. stage in the couverter.

There are, however, two flies in the ointment.
These are associated with the use of 12-volt tubes
and their operation directly from the cur baitery.
One of them is a tendency for the front end to
overload on strong signals. ‘There is little that cun
be done about this except to detune the front end
by meuns of the r.f.stage trimmer wher over-
loading oceurs. The other trouble i# with ignition
and other noise from the cur's electrienl system.
I have found that u goud series-gate noise clipper
installed in the car receiver mukes u marked
improvement. The circuit described by W3BLC
in the ARRL Mobite danual could be used by
substituting a 12AL5 for [2-volt operation. In
my instullation, the noise clipper and o b.f.o.
unit are combined on one external chassis at-
tached to the cur receiver.

Power-Supply Circuit

The power-supply circuit shown in Fig. 3 is
pretty much the standard type. A pair of 2N278/

D8501 transistors, @ Triand toroid-core trans-
former, and w silicon bridge rectifier are the main
components. The high efliciency of such systems
is well known, and the output is low in ripple con-
tent. The primary-circuit filtering shown is im-
portant, however, and should not be omitted.
This filtering was found necessary to prevent
power-generuting-oscillator cnergy from modu-
lating the transmitter circuits through coupling
in the common impedance of the battery. This
modulation wus quite pronounced until the filter-
ing waus installed.

Power-Distribution and Control Circuitry

Plus high voltage for the tinal-amplifier plate
and sercen is obtained from the power-supply
cireuit of Fig. 3 via the modulation transformer
T, Pin 10 on J5, and Pin 10 on £ Plus (ow
voltage for the modulator and exciter stuges is
obtained via Pin 2 on J5, and Pin 2 on P3. The
common negative connection (ground) is made
through Pin 5 on J5 aud Pin 6 an P,

Plus 12 volts is fed direetly to the power-
supply primary circuit, as shown in Fig. 3. The
negative 12-volt primary connection (ground) is
made vin Pin 7 on Py Pin 7 on Js, and Ajc
when A is in the transmit position.

In the relay-control circuit, 4-12 volts is fed
to Ay via Pin Y on J/5, and Pin 9 on £%3. The relay-
coil eireuit is completed back to ground via Sap
when the transmitter-filament switch Sa is in the
on position. With Se in this position, the relay is

(Continued on page 162)
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Fig. 3-——Circuit of the transistor power supply. Capacitances are in uf. and resistances are in ohms (K = 1000). Ca-
pacitors of decimal value are disk ceramic; others are elecirolytic. Detail B shows connections
to Pa for operating the transmitter from an a.c. supply.

CR;-CRs inc.---600-p.i.v. 500-ma. or more silicon rectifier.

Li5—10-amp. iron-core hash choke, approx. 3 uh. (Globe
Electronics part No. 1300-021A; Miller 5218).

Lis—5-amp. iron-core hash choke, approx. 9 uh. (Miller
5220), or same as Lix.

P3— 10-contact female plug {Cinch-Jones $-310-CCT).

P4+—4-contact male plug (Cinch-Jones P-304-CCT),

June 1964

Ps—4-contact female chassis-mounting connector (Cinch-
Jones $-304-AB).

Ta—Toroidal transistor power iransformer: 600 volis, c.t.
200 ma. (Triad TY-94), Note: This is an epoxy-
encapsulated unit; the open type used by the
author is no longer available.

15



Oscar III -
Technical

Description

£.8.b.7 with c.w.? with a.m.? with f.m.?"” The an-
swer is yes. All of these modes of communication
and others such us f.s.k. or slow-scan TV may be
relayed through Oscar I11.

The translator willamplify any radio-frequency
energy it heurs in a specific scgment of the two-
meter band — including noise — and will retrans-
mit with a maximum of 1 watt peak-envelope
power in another segment of the band. It is a
multiple-aceess deviee — uny number can play,
simultaneously. Within the handwidth limita-
tious of the system, any mode of communication
is possible. Fig. 1 shows a simplificd block dia-
gram of the system used. Note thut the signal is
only amplified and is heterodyned from one
frequency to another. There is no detection of the
incoming signals and no demodulated audio
appears in the circuitry. R.I. signals of any

This is Oscar Il, with ifs four antennas projecting from the sides of the case. Solar-
cell batteries on each side will power a c.w. beacon transmitter. Main power is from
a silver-zinc primary battery.

BY ARTHUR M. WALTERS,* W6DKH

will allow amateurs to communicate on

the two-meter band over path lengths in
excess of 2000 miles. The satellite will be a
frequency-translating repeater unit that re-
ceives a Hl-ke. segment of the two-meter band,
amplifies it, and translates it to another portion
of the band for retransmission. A subsequent
article ! will discuss the telemetry circuitry of
Oscar TIL. Note that this translator does not
detect and remodulate. This device is not a re-
ceiver driving a transmitter. While we may seem
to over-emphasize this point, there appears to be
confusion as to how it operates. Many people
have asked questions such as “ Will it work with

OSCAR 1T will be the first active satellite that

* 22 Doud Drive, Los Altos, California.
1 To be published in 4 coming issue,
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form within the passband will simply be ampli-
fied, translated in frequency aud reradiated.

We expect the Oscar III package to have
three separate transmitting systems abouard. The
package is approximately the size of an “over-
uight”” suitcase (17.5 X 12 X 6.5 inches) and
will weigh approximately 30 pounds. The relative
size can be judged from the 12-inch seale shown
along one end of the package in the photograph.
There ure four antennas, one for reeciving and
three for transmitting. V7

Power Supply

The dark rectangles on the sides of the pack-
age are solar cells. Banks of cells are attached to
all sides so that, regardless of the orientation of
the assembly with respect to the sun, umple
current output will be availuble. The solar cells
are electrically separated into scries-parallel
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RECEIVING
ANTENNA

Fig. 1—Simplified (44,

block diagram of the 2

frequency-transiating
repeater,

sections with disconnect diodes so that failure
of one section.will not short out the others. The
output of the cells will be in the order of 150 ma.
at 9 volts for cach panel. The solar cells will
charge a small nickel-cadmium storage battery of
about 1 ampere-hour capacity to run the c.w.
beucon transmitter when the satellite is in the
shadow of the earth. This solar power supply is
independent of the primary battery supply and
will enable this beacon to continue to operate for
the life of the satellite.

Frequency Translation

Fig. 2is a frequency-spectrum plot showing the
frequencies used in Oscar III. Starting at the
low end of the international amateur spuce com-
munications band, the sutellite receives the 50-ke.
segment from 144.075 to 144.125 Me. All energy
present in this segment will be ‘“processed.”
Next, at 145.850 Mec. there is a telemetry trans-
mitter. This signal will be useful as a marker,
since it is located 25 ke. below the band oeccu-
pied by any output signals from the translutor.
The spectrum of frequencies received at the low
«nd of the band is heterodyned and retransmitted
in reverse order of frequency within the segment
from 145.875 to 145.925 Me. For example, energy
received at 144.075 Me. is retransmitted as
encrgy at 145925 Me. A station transmitting
upper-sideband s.s.b. signals will be retransmitted
as lower-sideband s.s.b. signals. Just above the
upper limit of the translator output band is the
solar-powered c.w. beacon at 145.950 Me. This
signal will also be useful as a marker for receiver
calibration. When you hear this signal you will
know that the translator output band is located
25 to 75 ke. lower in frequency.

Let’s tuke a look at Fig. 3, the complete block
diagram of the translator section of the sutellite.
Input signals are received on u separate antenna
which fecds directly into a band-rejection filter.
The filter has ut leust 70 db. of rejection at
145.900 == 025 Me., the translated signal output
band. This attenuates the signal coming from
the translator output so that it does not overload
the receiving circuits and cause cross-modulation.
There is additional attenuation between the
transmitting and receiving antennas due to
cross-polarization. This additional isolation is
about 10 db. and eases the design requirements
placed on the filter. As you might imagine, the
isolation of the receiver input from the satellite
transmitter output was one of the major prob-
lems encountered in the development of the
Oscar III satellite.

The rejection filter has an insertion loss of
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10 db. at 144.1 Me., the center of the received
band. Signals within the input band of frequen-
cies are amplified and fed into a mixer. An
oscillator at 114.1 Me. feeds the first mixer to
produce an intermediate-frequency bhand cen-
tered on 30 Me. This i.f. band contains energy
from 29.975 to 30.025 Me., corresponding to the
50-ke. received-signal band. The i.f. signal is fed
through a bandpass crystal filter at 30 Me. to
obtain a very sharp 50-ke. passband with high
skirt selectivity. This band-pass filter sets the
limits of the translator response band. The signal
is then amplified in six stages and fed to a high-
level balanced mixer. The second-mixer oscillator
operates on the high frequency side of the output
bund. Signals at the high end of the i.f. pussbund
become signals at the low end of the vutput band.

Fig. 4 shows the relationship of nine reccived
signals spaced 5 ke. apart. Note that signal Sp
at 144.080 Me. appears at the translator output
on a frequency at 145.920 Mec. Also note that the
signal going into the satellite at exactly band
center, 144.1 Me, will come out on 145.9 Me.
which is the center of the transmitting band.
Signals near the high end of the input band come
ont, near the low end of the output band. This
frequency reversal was incorporated to minimize
the total Doppler shift at the receiving station by
causing the freyuency shift which occurs be-
tween the transmitting stution and the satellite
to oppose the frequency shift which oceurs be-
tween the sutellite and the recciving station.
Unfortunately, not all paths betwcen ground
stations and the sutellite will enconnter equal

RECEIVING

144.0Mc.,
144.1Mc. T

R —144.075 M.
N 44.125Mc,

145Mc.~

TELEMETER XMTR.!
145.850 Mc. «

145.850Mc.: -145.875Mc.

145.9 Mc. _/.\:/_E" _145.925 Mc.

145950 Mc~46 Mec. 145.950 Mc. -
C.W.BEACON XMTR

4TMc.—

TRANSMITTING

148 Me.—~
Fig. 2—Oscar lll receiving and transmitting frequencies
in relationship to the 144-148 Mc. band.
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RECEIVING twarr  TRANSMITTING
ANTENNA No.1 — ouTPUT NTENNA
...... 145.9258 Mc.TO
144.075 Mc.TO
144.125 Mc. 145.875 Mc. ™.
e gzt
T.R.F. AMP, Wdibe 3 STAGES Hs8rsHe.
30McXTAL |7 Sooive) !
1459 Mc. c. 025Me) /BAL.
REJECT e MIXER BANDPASS M- L MIXER
FILTER FILTER
175.9Mc.
144.1 M.
L s ome. XTAL.OSC.
- : 114.1 Mc. DOUBLER
. DELAY
BIAS 8795Mc.
~80D8.]- oo XTAL 0SC.
PEAK
REPO%%PAG
SUPPLY DETE
2 SCI,GVNEAL Pom:gs.s&gu —» T0 TRANSLATOR L R.F. SAMPLE
S oo i vl M el
WITH 50Kc. B.W. RE\S/DEORNADING —
DETECTOR

Fig. 3 —Block diagram of the Oscar Il 2-mefer frequency-transiator system.

frequeney shifts, so o residual Doppler shift will
be the usual situation. The shift observed at the
receiving station will be less than & ke. and may
trend cither higher or lower in frequency.

Level Control

An important part of the translator svstem i
the Automatic level Control (ale.) cirenitry.
The a.le. system consists of two sepurate de-
teetor cireuits which sample the r.f. output volt-
age. A peak-responding output detector will
sample the peak value of the output and, when-

144.075Mc. 144.100Mc. 144.125Mc.

145.875Mc.  145.900Mc. 145.925Mc.

linear as possible, so that many stations will be
able to communicate simultuncously with a min-

imum of interference from eross modulation.
Operating limitations will result from the u.l.e.
cireuit. The maximum available peak envelope
power is 1 wutt, which must be sxhared by all
stations present in the passband. If & lo-watt
signal is using the system alone and a f-kw.
signal appeurs in the passband of the receiver, the
a.l.e. will immediately adjust the system gain to
muaintain the translator output at 1 watt. The
repeated signal from the f0-watt station will drop
about 20 db. in the retransmitted out-

Fig. 4—Frequency relationships of nine signals in the
translator input and output channels, showing inversion
of relative frequencies.

ever the signal level excecds a tixed delay voltage,
will apply a bias voltage to the early stages of
the 30-Me. if. amplifier to reduce their guin,
This circuit has a rapid response to prevent large
signals from causing more than o momentary
overload condition.

In addition to the peak-responding detector,
an uverage-responding detector is provided. This
cirenit senses the aeerage voltage at the trans-
lator output and alters the system guin to prevent.
“pumping.” The circuits are rdesigned to keep
the peak cuvelope power as close to 1 wutt as
possible, but with over-ride circuits to insure that
at no time will the signals reach overload vulues,
The entire frequency translator vstem uses
linear amplifiers. A great deal of effort hax been
expended to muke all of the umplifier circuits as
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¢ ! l put baud.
i  LsoMe. i Ax mut,tl:r of npm'utmg courtesy,
t f T f 1 T T T 1 THot to scale t 1 T I t 1 ] t 1 please use as little power as is necessary
Sy 525535 55.56 5758 Sy S9.58 51 54 55 545 5251 to muaintain  communications. Ten
SATELLITE SATELLITE watts of r.f. power into u three clement
RECEIVING BAND TRANSMITTING BAND beam should work the satellite ade-
le—— 50Ke. 50Ke. quately at moderate ranges, Use of a
“rock crusher” signal would be un-

sportsmanlike, to say the least, und

shouldn't be necessury exeept when the

satellite i out at extreme rapge (1000

miles or more) and the passband is ov-
cupied with earriers from ot her stutions which ure
closer to the satellite.

Beeause of the narrow passband avuilable,
¢ow., s8.b. and other narrow-bandwidth tech-
niques will allow the largest number of usable
signuls to pass through the satellite at the same
time.

A block-diagram description of the operation of
the telemetry system will be discussed in a follow-

ing article, [T5T—]

A Strays "%

K4WVYX, long-time sceretury of the QRP ARC
International, huas resigned that post for business
reasons. The new sevretury is K8DZR, to whom all
membership matters should be seut.

QST for




munications, two really stand out. One is

noise — mainly ignition —and the other
is current consumption tfrom the cur battery. The
firet has been attacked in o varicty of wayvs,
including noise limiters, spark-plug suppressors,
shiclding of ignition harness, the use of horizon-
tally polarized antennas such us the “halo” and,
as u lust act of desperation, the use of f.m. The
problen: of battery drain has been met, after u
fushion, by idling the motor continuously during
0 QSO (which usually aggravates the first
problem) and/or by the use of battery churgers
after the car is garaged for the night. A few hams
have given up the fight and simply muke it a
point, to park on a hill every time.

The item described in this article is the
receiver portion of @ low-current-drain mobile
installation. It pulls about 35 milliamperes from
the 6-volt ignition system of my 1955 Ford,
which compares quite favorably with the [0
amperes or so that the cotnbined power supply
and filaments of my previous receiver required.

This job is also highly resistant to ignition
interference —- ¢ven that from my own car,
which used to knock out all but the strongest
signals on my vacuum-tube receiver cquipped
with a Handbooi: noise limiter. When this re-
ceiver is used with a 6-volt dry-cell battery, the
ignition from my own engine is difficult to deteet

vou have to listen carcfully to spot it. When
[ run the receiver from the ear battery, the
ignition is noticeuble but not objectionabie.

A third unusual churacteristic of this receiver
is the high degree of a.g.c. stability. It is an odd
sensation to drive along and hear the voice level
remain constant while the background noise rises
and falls as you puss between buildings and
power lines.

The sceret, of the ignition rejection and w.p.c.
characteristics of this receiver lies in the use
of the superregenerative detector. Superregenera-
tion was popular in the 1930s for v.h.f, because
of its sensitivity and simplicity, but dectectors
of this type suffered the handicaps of broad
response and the radiation of “hash.)” It wus
sometimes suid of the little two-tube transccivers
that you could hear them at a greater distance
when they were on receive than when they were
on transmit. These deficiencies ure largely ob-
viated when the superregenerator is used as the
sceond detector stage of o superheterodyne eir-
cuit, rather than being coupled direetly to an
antenna. This receiver has the selectivity not of
one 50-Me. tuned circuit but of two, plus two
additional tuned circuits at 4.5 Me. cither of
which will usually have a response less than 1/11
as wide as that at 50 Me. As for radiated hash,
what little there may be is generated at 4.5 Me.,
and such of that as does manuge to fight its wuy
backward from the detector to the antenna will
be very pooriy radiated by @ 6-meter antenna.

OF the many problems in v.h.f. mobile com-

Circuit
Let's look, then, at the cirenit, detaile of the
# P, O, Box 848, Tacoma 1, Washington.
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The &-meter transistor mobile receiver. Perforations in the
top of the box serve as a grille for the loudspeaker.

Low-Drain

6-Meter

Mobile Receiver

An All-Transistor Unit

for the 50-Mc. Band

BY HOWARD J. HANSCN,* W7ZMRX

This unit uses six inexpensive transis-
tors in a superheterodyne ¢ircuit with
a superregenerative second detector.
The latter is a simple means of obtain-
ing highly effective noise suppression,
as well as a.g.c.
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4.5 Mc.

TO DET,
L7(Fl.g.2)

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS ( uf.); OTHERS
ARE IN PICOFARADS (pf.OR upt);
RESISTANCES ARE IN OHMS;

K= 1000
St . PwR, RFC
ouf l- ek,
/‘;; E IOV.;E_ ;330
+evi—~

on

6V.TO DET.

\ & AUDIO
2.2

Fig. 1—Converter section of the transistor 50-Mc. mobile receiver. Capacitors of decimal value are disk ceramic; other
fixed capacitors are silver mica or NPO ceramic, except where polarity indicates electrolytic. Resistors are V2 watt.

Ci, C2, C4—Ceramic trimmer.

Cz—See text.

Cs—Midget variable (Hammarlund MAPC-15-B).
Jj—Phono jack.

Li—Three turns adjacent to Lz.

L2, Ls—Ten turns, V2-inch diameter.

Ls—Three turns adjacent to ground end of [a.
Ls—Three turns adjacent to low-potential end of Ls.
Ls—40 turns, Y2-inch diameter.

L;—Five turns, adjacent to low-potential end of La.

receiver. Basically it consists of an r.f, stage at
50 Me., a local oscillator at 45.5 Me., a mixer
to combine these two to give 4.5 Me. (Fig. 1), and
4 superregenerative detector at 4.5 Me. tollowed
by two audio stages (Fig. 2). Most traunsistor r.f.
stages I've scen for v.h.f. have been of grounded-
base configuration and, since they do scem to be
the most stable, that is what 1 used here. The
mixer and local-oscillator circuits are quite con-
ventional. The superregencrative detector is
similar to one for 29 Mec. that | saw in QST
several years ago, except that I adapted it to 4.5
Me.

The choice of intermediate frequency was
dictated by the two contlicting requirements that
it should be high enough for good image rejection
and yet low enough for reasonable selectivity. 1
finally chose 4.5 Mec. because the detector har-
monics would fall vut of the band, the 11th
harmonic being at 49.5 Me., and the 12th right on
54 Me.

The uudio amplifiers are quite conventional
except for the method of controlling volume, aund
the 0.1-uf. bvpass from the base of the first audio
stuge to ground. This bypass, paradoxical as
it seems, jumps the audio output up four or five
times. The only explanation I can give for this
phenomenon is that the detector generates a
strong quench signal around 15 or 20 ke., and
that this signal tends to overload the wudio
stages. The (.1-uf. capacitor, slong with the
0.01-uf. bypass from the bottom of the detcctor
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Ls—8 tums, Y2-inch diameter, tapped at 2 turns from
low-potential end.

Ly—2 turns over low-potential end of Lz,

All coupling coils are wound with No. 24 plastic-covered

wire. Others are close-wound on plastic forms with No. 22

enameled wire except La, which is wound with No. 28,

Ri1—See text.

RFC1—22 turns No. 24 enameled, close-wound on

100,000-ohm one-watt resistor.
S1—S.p.s.t., aftached to Rs, Fig. 2.

tuned circuit, attenuates this quench frequency
enough to allow effective operation of the uudio
stages. The strong a.g.c. characteristic of the
detector seems to render an r.f. gain control
unnecessary, s0 hone was uscd.

Construction

It should be pointed out that since lead length
usually constitutes a significant portion of the
inductance in 50-Me. circuits, exact coil dimen-
sions are difficult to specify. In each circuit, the
resonant frequency should be checked with a
yrid-dip meter, and the cuil adjusted as re-
quired.

The first step in construction of this receiver
is to build the local oscillator, Follow the dia~
grum, kecping the leads short, and cheek the
approximate frequency of its tuned circuit with a
grid-dip meter (it will be necessary to remove
the transistor to find a dip). Next, tunc the
station receiver to 50 Me., or a little below,
apply voltage to the oscillator, and sece if you
can pick its signal up on the station receiver.
This gives you a chance to check the quality and
stability of the oscillator. If your station receiver
tunes 45.5 to 49.5 Me., you can check the output
of the oscillator over its entire range. If your
receiver goes down only to 49 Mec., as mine does;,
vou will be able to cheek the oseillator perform-
ance only over the upper half megacycle of its
range and will have to cross your fingers about
the lower 324 Mec. until later. If your station
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Most of the components are mounted on a
perforated board spaced from the panel.

receiver has a b.f.o., the monitoring job will be
easier,

The sccond step is to build the mixer stage.
As with the oscillator, construct it according to
the diagram, keeping all leads as short and direct
as poussible., Two departures from the diagram
muy be of advantage. The first is the substitution
of a variable capacitor of equivalent value for
the fixed capacitor C3. The other is the temporury
substitution of a 10,000~ to 15,000-ohm variable
resistor for the fixed resistor at 72y. The purpose
of the latter is to allow you to adjust for maxi-
mum conversion efficiency, once the mixer stage
is opcrating. When the optimum value of ) has
heen found, the variable resistor may then be
disconnected, its resistance checked, and a fixed
resistor of that value substituted.

DETECTOR

2Ni265/5
Y

<

Lo 3|
45Mc. E 7
INPUT 0™

% 10K
lout
+ 2200 %&‘} . 12333
oV. P 47K[
Q

AUDIO AMP.

After the mixer stage is wired up, put a 6-meter
signal into the front end of it, and couple the
4.5-Me. output circuit into the station recciver,
using a 3- or 4-turn link. Sct the station receiver
to 4.5 Me., and check to see if you can pick up
a B-meter signal as the local oscillator is tuned
across the band.

The next step is the construction of the r.f.
stage. As in the two other stages, keep the leads
as short und direct as possible. When this stage
is wired up, couple the station receiver to the
mixer output as before, set the recciver at
4.5 Me., und introduce a 6-meter signal into the
front end of the r.f. stage. Then peak up the two
r.f. tuned circuits for maximum mixer output as
indicated on the station receiver. This completes
the converter half of your receiver,

P.P. AUDIO AMP.

T2333

Ls,

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (mf.);
OTHERS ARE IN PICOFARADS (pt. ORuput);
RESISTANCES ARE IN OHMS; K = 1000.

fig. 2— Detector and audio circuits. Fixed capacitors and resistors are as indicated under Fig. 1. Type 2N187A transistors
may be substituted for the type T2333 without change in circuit values.

Cs—Ceramic trimmer.

Lio—35 turns No, 24 plastic-covered wire adjacent to low-
potential end of Li;.

Li1z—40 turns No. 28 enameled, Yz-inch diameter, close-
wound.

LS1—4-inch speaker,
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R2z—See text.

R3—10,000-ohm audio-taper control.

Ti, Te—Transistor/driver /interstage transformer (Lafay-
ette TR-118 or equivalent).

Ts—Transistor output transformer, 100 ohms, c.t., 1o 8
ohms (Lafayette TR-119 or equivalent).
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Fig. 3—Sketch showing approximate loca-
tion of major components on the panel
Cy SHAFT R.EAMP side of the perforated board.
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Clonstruct the superregenerative deteetor (in-
eluding 7)), following the diagram of Fig. 2.
Here, at last, you don’t have to be quite so fussy
about keeping leads short. For the 2-megohm
hase resistor s, substitute temporarily a 2- or
3-megohm variable, such as the volume control
from an a.c~d.e. receiver. Temporarily hook a
headphone to the output winding of 7'y, and turn
on power to the stage. Sct the variable resistor
to its maximum resistance. You should hear a
faint hissing or rushing sound along with a high-
pitched tone. This lutter is the quench frequeney.
As vou slowly reduce the resistance, the piteh
should go up while the rushing noise gets stronger.
As you continue to reduce the resistance, a point
should eventually be reached where both the
quench frequeney and the rushing sound sud-
denly cease, indicuting that the receiver has gone
out of superregeneration. A little experimentation
will establish the potentiometer setting just
hefore the detector goes out of superregeneration.
The variable resistor cun then be disconnected
without chuanging the setting, the resistaunece
measured with an ohmmeter, and a fixed resistor
substituted.

As a tinul test, listen in the headphones for the
rushing sound (the quench frequeney may or
may not be ubove the audible range) while you
swing an r.f. signal generator or o grid-dip oscilla-
tor through the 4.5-Me. runge. As the signal
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generafor sweeps through 4.5 Me., the rushing
sound should diminish und any modulation on
the r.i. signal should come through faintly. This
quicting etfeet of a signal, cven when the signal
is foo weuk for the modulution to he readable,
is characteristic of superregenerators. For the
uhove test, the signal generator does not have
to he coupled into the deteetor coil; just sitting
on the same bench will usually do fine. This
deteetor is very sensitive.

Tvpe 2N58Ss may be used in this circuit, but
will require a differcut value of base resistor for
optimum performance.

Now that the detector stage is working, all
that is necessury is to wire up the two audio
stages, check onee more to sce that the rushing
sound quicte with a 4.5-0Me. signal, and conple
the deteetor tuned circuit into the mixer output
tuned eireuit by means of a link with about §
turns on each end. A guick test should now show
that 50-Me. signals will produee the sume quict-
ing cffect us did those on 4.5 Me.

And that finishes the little rig. It may not
have quite the sensitivity of & double superhet,
and certainly not the selectivity, but it will
eive u good account of itself under present
6-meter mobile couditions, and is far ahead of
any mobile receiver T know of in operating
cconomy and ignition-nvige rejection. Try it

and sce. [asT=]
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Locating Lightning Flashes by Radio

An Electronic Storm Finder

BY THOMAS P. LEARY,* WgVTP

stations, but weather is an active interest for

many of us, asevidenced by the “storm nets”
operating in many parts of the country. It is
possible, with relatively simple equipment, to
survey an area with o radius of more thau 500
railes, und tind the bearing of the electrical dis-
turbances associuted with lightning, While the
equipment to be described here will not alone
produce highly accurate runge readings, two
stich stations, sepurasted by 50 miles or more,
ean triangulate their azimuth readings and thus
produce fixes on centers of severe weather.

This deviee operates in the e.l.l.-v.Lf. portion
of the radio spectrum, at what may be more
commonly called audio frequencies. A lightning
stroke in the utmosphere rudiates an enormous
amount of radio-frequency power in u few micro-
seconds, and an apprecisble fraction of this
energy is concentrated at the longest wave-
lengths, These signals propagate to great dis-
tances and their direction of arrival cun be in-
stantaneously indieated on the face of an os-
cilloscope tube.

Basically, the svstem consists of two shielded
loop antennas, crossed ut right angles and erceted
vertically, aligned north-south und east-west.
A vertical loop antenna has zero signal response
to cuergy arriving from & direction at right angles
tn the plane of the loop. The response increuses
gradually as the loop is rotated, und beecomes
maximum when the plane of the loop points
at the signal source. The north-sonuth loop is
conneeted, through push-pull resistunce-coupled
amplitiers, to the vertical plates of the scope
tube, while the east-west loop drives the hori-
zontal plates. With this elementary arrangement,
the bearing line produced has a 180-degree wm-
biguity. In order to resolve this it is necessary
to upply the amplified signal from a vertieal
antenna to the grid of the cuthode ray tube to
intensity-modulate the eleetron beam. The line
pointer on the tube face will then indicute the
true direction of the “sferic” signal. The face of
the tube should be marked oft in degrees, with
north at the top. The various types of indications
produced are shown in Fig. 1.

me hams ean afford their own radar weather

Loop Construction

The sensitivity of the loop antennas is a fune-
tion of the number of turns and the diameter of
the loop. Adequute pickup is reulized by a loop
with 50 turns of No. 20 Formvar, three fect in

%918 So. 93th Bt. Omaha, 14, Nebr,
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Fig. 1 —Typical scope presentations of lightning discharges.

Upper left: Bearing without sense indication. Upper right:

Same bearing with sense modulation added. Lower left:

Horizontally-polarized signal (cloud to cloud discharge.}

Lower right: Combined ground wave and ionosphere-
reflected wave (‘‘night effect”).

diameter. These coils may be wound on forms
made of l-inch plastic plumbing pipe, or on
“hula hoops™ if any of these ean still be found.
A section about a half-inch wide was cut out of
the perimeter of the pipe to provide a space for
winding the untenna. The ends of the wire are
brought out and connected to phono jucks
mounted on a metal plate und attached to the
loop. The entire loop is then wrapped with strips
of aluminum foil about two inches wide aud
prounded to the metal plate. It can then be
wrapped with masking tape to keep the shielding
from coming loose. Diametrically opposite the
connections to the loop a cut, about 'j inch
wide, is mude in the foil so that the electrostatic
shield will not aet as u shorted turn. The com-

Hereisanoff-the-beaten-pathactivity
that is not only interesting in itself,
but which also offers an opportunity
for an unusual type of public service
by the amateur. Storm nets using
equipment of this kind could provide
raluable storm-warning information.
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pleted loop is shown in Fig. 2. The loops should
b aceurately aligned vorth-south and east-
west about 20 feet high; the attic is o good locu-
tion. The verticul antenna, about 25 feet or
more long, can be placed anywhere within 50
feet of the loops.

No.20 Formvar

on 3-ft.hoop

Fig. 2-—Essentials of loop construction. The support can be

a piece of plastic pipe or hose formed into a circle, with a

lengthwise slit to allow wire to be wound in it. Outside is

covered with aluminum foil, except for the gap shown,
for shielding.

Jonnection between the antennas and the
loop amplifiers is made with four equal lengths
of small-diameter coaxial cable such as RG-58/U.
Plugs and phono jucks are also provided at the
receiver to fucilitate switching the inputs around
in order to properly orient. the complete system.
Means is also provided at the loop input to con-
nect hoth amplifiers in paralle] across one of the
foops; this is necessary in order to equalize the
gains of the two amplifiers as will be described.

Amplifiers and C.R. Tube

The push-pull amplifiers, two of which are
required, are of straightforward design and cover
a runge of about 100 to 12,000 cycles. The
mechanical layout of the parts is not ecritical
but, as in any high guin aadio amplifier, all
ground connections for each stage must be made
at the sume point and the input and output cir-

cuits separated as much as possible. The complete
circuit is shown in Fig. 3. Any well-filtered
power supply which produces 250-300 volts at
about 100 ma. and 6.3 volts at 5 amp. can be
used. A separate filament winding is required
for the cathode ray tube. All tubes should be
shielded.

The sense uwmplifier is shown in Fig. 4. The
series input capuacitor and 50,000-ohm potenti-
ometer provide the proper phase shift to in-
tensity modulate the cathode-ray tube grid; this
control also permits the signal strength to be
attenuated for very strong sfecies. A lightning
arrester should he connected to the sense antenna,

A vomplete 2700-volt power supply and 3JP1
tube circuit is shown in Fig. 5. The tube and a
shielded mount and socket are available surplus,
With the high post-anode uaccelerating voltuge
used, the 3JP1 produces a bright green trace
which c¢un be viewed in subdued lighting. The
high-voltage transformer should produce 2500-
3000 volts w.c. at at least 2 ma, It should be re-
membered that these voltages, stored in the
filter capucitors, are very dangerous; pull the
line cord and short the capacitors before working
on the cquipment. The ceutering controls, the
two 300K potentiometers, can be mounted at
the rear of the chassis; they are adjusted only
when a tube is installed or replaced.

The forus and brightness controls operate at
high potential and should be mounted under the
chussis on insulated mounts with insulated
coupling to shafts brought out to the front
paunel. The 1.25-megohm section of the voltage
divider should be made up of four or tive 2-watt
carbon resistors in series to prevent voltage
breakdown. Power transformers should be
mounted behind the base of the cathode ray
tube or on a separate chussis to avoid modulating
the cleetron beam with an a.c. magnetic field.

C.R.T.
-OD; (R D3)

N-S
T TO SIMILAR
OPERATE i TEST AMPLIFIER o o
==450V.
2000
W,
% GAIN
T
P4 ]
51200 |MEG
Jd
|6AU6 == 4ooV. 2000
—\¢ 820K 3:4_0_50“/
== : ]
12AUTA 6AU6 6AU6 o=
"‘_1:. B s 470K
puty AV
0 sl [9}4 3] 4 3 4 2000 < 450V, .
6.3V, 1\%‘ AO.D; ©R DY)
+ 300v. — +300V.

Fig. 3—Push-pull amplifier between loop and c.r. tube deflection plates. Two of these are used, one for each loop
and deflection-plate set. Capacitances are in uf.; capacitors are paper {400-volt rating unless otherwise indicated)
except those with polarities marked, which are electrolytic. Resistors are Y2 watt except
as indicated; resistances are in ohms, K == 1000. Controls are linear taper.
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High-voltage insulated wiring should be used in
the 2700-volt supply and in the high-potential
leads to the cathode ray tube.

All amplifiers should be tested for self-oscilla-
tion at maximum gain with an oscilloscope
before use. Sometimes a signal pulse with a steep
initial gradient will cause a transient oscillation
above the audio range which can only be detected
by this means.

Preliminary Adjustments

The loop conncetions to the amplifiers are
initially made at random, being certain only
that the north-south loop drives the vertical
plates of the oscilloscope and the cast-west loop
drives the horizontal plates. The coax shield
should be clectrically connected at both ends of
the four lead-in cables and grounded to the re-
ceiver and to a water pipe.

Once the equipment seems to be operating
properly, connect up all antennas and wait for
thunderstorm weather. The first adjustment to
muke is to equalize the guins of the loop ampli-
fiers. Turn both loop gain controls to maximum

Fig. 4—The sense amplifier
circvit. Component values and

about Y0 degrees removed from the first, should
he checked. Bearings from any direction ecan
then be assumed to be accurate if the loops are
correctly oriented, but the amplificrs should be
rcaligned for equal gain occasionally.

Distance Range

The lengths of the bearing lines on the scope
indicate only signal strength, but after a little
pructice it is possible to guess whether the storm
is at long, medium or short range. The pips for a
storm at 500 miles average about 14 inch long;
for 200 miles, about 1 inch long; and at about
100 miles the line indications will begin going
off the fucc of the tube. Gain should be reduced
and re-cqualized when this happens.

Access to weather reports on low-frequency
radio-range stations can also be very helpful
in determining the approximate range of light-
ning radiation. Hourly reports of the progress of
frontal systems and squall lines are given and,
since many thunderstorms occur along the line
of u cold front, strong azimuth indications on
the scope in the direction of & known front can

i 6AU6 [
28

680K

types same as in Fig. 3. s
P~ 2000
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and conncct both amplifiers in parallel across
one loop by meuns of the d.p.d.t. toggle switch
in the antenna ecircuit. A sferic signal should
produce a line across the tube face from 45° to
225°, and the gain of une of the amplifiers should
be reduced until it does. Then turn the switch
to the opposite, or operating, position.

Now the vbserver has to determine by some
other meuns what the true hearing of a thunder-
storm is. Most of the United States is covered
by weuather radar stations, and a call to the
local Weather Bureau office can usually get you
up-to-the-minute reports of thunderstorms within
200 miles if you explain why you nced the in-
formation. Kailing this, radio range stations
operating between 150 and 350 ke. give con-
tinuous reports «f weather conditions within a
250-mile radius of the station, and reports of
thunderstorms in progress ure given. As a lust
resort, visual observation of an isoluted distant
thunderstorm cun be used. At any rate, once the
true bearing of a storm is known the lead-in
cubles from the loop antennas should be switched
around until the sferic signals from the storm
produce line indications on the cathode ruy tube
in the proper direction. The process should be

repeated and the bearing of another known storm,
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give reasonubly accurate fixes. The weather
around my own locution (Omaha) most ouften
approaches from the west or south-west in sum-
mer 80 maximum attention is devoted to theze
directions. 1f an isolated storm, not connected
with any major front, is observed over a period
of hours, it can be determined whethet or not it
is moving in your direction. The sferics signals
will grow in intensity and the azimuth of the
storm will remain the same if it is hcaded toward
you. Most cold fronts move at about 20-25
m.p.h. in summer 80 some estimate of the time
of arrival of bad weather can be made.

The intensity, or brightness, control is or-
dinarily set so that the beam spot is barely visible
in the abscnee of any signal and it should be
accurately centered with the centering controls.
Optimum positions of the sense input potenti-
vmeter and the sense gain control depend on the
closeness and intensity of the =signals radiated
by lightning, and their operation will be learned
with a little experience. Maximum resistance of
both controls, with respeet to ground, produces
maximum gain,

Signal Characteristics

The rate of flashing in a particular storm is a
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measure of the probable intensity of the severe
weuather to be expected. Bearing lines repeated
wt the rate of about 20 per minute usually indicate
that a storm is in progress — the repetition rate
may go over 100 per minute and such a storm is
inclined to be dangerous, with high winds and
hail. A “giant thunderstorm” may also ocea-
sionally be detected; these enormous thunder-
heads often give rise to tornadoes. The height of
¢louds in such a disturbance may reach 12 miles
into the stratosphere and they may he seen
approaching over 150 miles away; these may
produce sferies pips too rapid to count visually.

A sferies storm net, consisting of two or more
such stationg, could give much more accurate
fixes un severe weather centers, if communica-
tion between them can be established. Unfortu-
nately, the static produced by lightning washes
out most of the lower-frequency ham bands.
Nix-meter stations with beam antennas and
coverage of fifty miles or more would be least
likely to be affected by static. Because of the
v.h.f. radio horizon, radar stations on the ground
eannot deteet low-altitude precipitation it more
than about 100 miles, so the broad eoverage of
an amateur radio sferies net could provide a
real public service for short-term severe-weather
forecasting. It should also be noted that a sferies

183

26R29U and Stancor
P-8151 have approxi-
mately the correct volt-
ages. With these trans-
formers the 1B3
filamenis should be
connecied in series for
operation from a 2.5-
volt winding.

TO SENSE AMPLIFIER

fix may bhe more valuable than some radar
weather reports because radar Joes not dlis-
tinguish between eleetrically active and inactive
weather cells.

A note on polarization, or night cifect, e¢rror:
The reception pattern of a loop antenna is altered
when the signal arrives at an angle, as when it
has been reflected from the ionosphere. Such
signals produce an clliptical pattern which may
not point in exactly the samc direction as the
sotree of the signal. However this is not scrious
in ordinary pruactice because it can be recognized
by the oval pattern, produced by the sky wave,
superimposed on a straight line, caused by the
ground wave, and the latter is the only reliable
direction indication.

A great deal remains to be learned about this
subject and the boest reference for the amateur
is Atmospheric Electricity, by J. A. Chalmers
(1957, Pergamon Press, New York City). Photo-
graphs of cloud-to-ionosphere lightning strokes
now exist, and some scientists are speculating
that the reul source of the clectric power dis-
sipated in huge quantities by thunderstorms is
the ionosphere itself. The field is wide open for
original rescarch, and in such areas the haun
has always excelled. Good hunting! fosT—]

‘o Stravsis

Col. Dave Danser, W4GVQ, was pre-
sented its Distinguished Service Award
by the Confederate States ARC at a
recent meeting at Fort Belvoir, Va. Pres-
entation was by Chief Rebel K3IMAU
assisted by CSARC president K3LMM
and WA4GDT, president of the Ft. Bel-
voir ARC, host club for the joint meeting.
Pictured are WA4JLN, WA4PYU, K3LMM,
WA4TDT, W4GVQ, K3PAP, K3MAU,
WA4AMME, and WA4GDT. (Photo by
W4KSA, K3ROS, K3FDV).
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Board Meeting Highlights

RM-499 Overwhelmingly Reaffirmed
$100,000 Voted for Conference Preparation

Relay League, Lue., held its unnua) meeting

at. Hartford, Connecticut, on May 1, 1964,
The puramount topic, both ut the formal meeting
and during two days of informal discussions, was
the long-term preservation of amateur radio, pur-
ticularly us concerns direct and indireet prepara-
tion for the next international sllocutions con-
ference tentatively projected for 1968 or 1964,

The Bourd created a speciul reserve of $100,000
for confercnce preparation and associated work
in the protection of amateur radio and granted
President Hoover full authority to speuk for the
Board in any matter which may arise in this
tield. The Board heard reports of officers ou steps
already taken. Plans were thoroughly diseussed
to strengthen amateur radio world-wide through
the International Amateur Radio Union where it
hax societies, und through special projects else-
where. The ARRL observers at the LARU Region
1 Division meeting at Malmo, Sweden, and at the
formation of the Inter-American Union of Radio
Amateurs at Mexico City, made reports to the
Board, which ruatified affiliation of the Leuague
with the latter group (see editorial this issue). 1t
was agreed that QST would accent coverage of
IARU aitairs aud encourage exchange of articles
hetween society journals. The Board commended
the Radio Operators Association of Rotary and
the Society for the Preservation of Amateur
Radio Communications Serviees (SPARCS) tor
their programs which will equip amateur sta-
tions in the new and developing countiies. The
Foldwater bill for reciproesl amateur operating
privileges was reported as progressing toward
early passage by the House and signing by the
President.

Domestic programs of the League were also
reviewed. Increuased public service hy radio
amateurs, particularly in the field of emergency
communications preparedness, was declared to
be the primary objective uf the ARRL efforts.
The actions of the Executive Committee in carry-
ing out the League's plans to strengthen the
licensing structure, particularly through the filing
of RM-499, were endorsed strongly by the Board.
The officers reported on their regular and special
visits to various governmental agencies, remark-
ing on the cordiality and helpfulness of the per-
sonnel toward amateur radio in general and the
Leugue in particulur. Formal commendations of
the special cooperation shown by the FCC Field
Engincering Bureau, the Amateur and Clitizens
Division, and the Telecommunications Division
of the Cuanadian Department of Transport, as
representative of the wugencies with which ama-

THE Board of Directors of the American Radio
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teurs deal most often, were rendered by the
Board.

The Board gave uttention to loeal legal matters
and heard plans for future QST coverage to em-
phasize amateurs’ rights; obligations and tactics
in such cuses. The Board commended the General
Counsel for his work in assisting the auttorneys of
the amateurs within o framework of legal ethics.

The Board commended the Exceutive Commit-
tee for its adoption of plans to modernize and
enlarge the Hiram Perey Maxim Memorial Sta-
tion W1AW. It voted to approve the holding of
an ARRL National Convention in Montreal,
Canada, in 1967, Studies, with power for interim
action, were ordered by the Board concerning
new ARRL scctions adjacent to Los Angeles und
in Florida; for travel by regional, area and trans-
continental officials of the National Traffic Svs-
tem; for the sctting up of mechanics to uccept
gifts and bequests made to the Leugue after
completion of the Building Fund; and for changes
in contest rules, including v.h.f. multipliers.

President Hoover, Viee Presidents Groves,
Reid, and Handy, Sceretary Huntoon and Treas-
urer Houghton were unanimously re-elected for
two-year terms. Directors Compton, Denniston
and Katon were re-elected and Director Chatfee
eleeted to one-year terms on the kixecutive Com-
mitlce. Viee President Handy and Treasurer
Houghton were renamed as special (non-voting)
members of the Cominittee; President Hoover,
Fitst Vice President Giroves and General Mana-
ger Huntoon remain members by virtue of their
office.

The gift of equipment from the Mummy
Mountain station, K7LJA, to the League, otfered
by Mrs. Thorne Donnelley in memory of her late
husband was gratefullv accepted by the Board.
The Board ualso expressed its warm thanks to
Lloyd Colvin, W6KG, for setting aside a fund
for an aunual awuard program to recognize meri-
torious amateurs.

The Board established a Hiram Percy MMaxim
award to recognize exceptionallv meritorious
service of individual amateurs from time to time,
only by vote of the Board. 1t unanimously con-
ferred the first such honor upon John L. Reinartz,
K6BJ, particularly for his pioneer work in pre-
dicting, planning, designing and building equip-
ment for the opening of the short waves during
the carly twenties. The Board voted to hold its
next annual meeting in Quebec on May 14, 1965,
The formal session was preceded by two days of
information discussions, inspection of the new
Headquarters facilities, and the like. Full minutes
will appeur in the next issue of QS7T'. 05T
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A Look Inside

Petition RM-499

BY WILLIAM I. ORR,* W6SAI

the fucts as to what has been filed in this
proceeding, one must go to the Docket Read-
ing Room of the Federal Communications Com-
mission, located on the seventh floor of the Post.
Office Building, Pennsylvania Avenue and 13th
Street, in Washington, D. C. During a recent
trip to Washington, 1 had the opportunity to
spend some time in this room, scanning the con-
troversia] Petition, which 4 pleasunt young lady
behind the desk supplied to me upon request.
Much information (most of it erroncous) has
appeared in print concerning the contents and
comments on file in this Petition. It is the purpose
of this article to discuss the contents of RN -499
as they appeared to me. Generalizations are
difficult and dangerous; and it is always tempting
to interpret what one sees in the light of one's
beliefs, That such interpretation has been made
in the past was painfully obvious to me when
RM-499 was read in detail. My view of the
RM-199 file follows, with my personal comments
indicated in itulics.

To EXPLORE Petition RM-499, and to know

Extent of the Petition

RM-499 consists of 13 “volumes”, or bound
files,! in which repose all correspondence relating
to the so-culled Incentive License. Proposal sub-
mitted to FCC by the ARRL. The material is
arranged roughly in order of receipt by the FCC,
and is bound in volumes so it cannot be removed.
Postal cards, telegrams und other small com-
munications are stapled to 814" X 11" pages
bound in the volumes.

{n general, the contents consist mainly of
letters and petitions, pro and con. The petitions
{when signatures are totalled) are about equal
in number of signers, both for and against RM-
499, to a totul of approximately 5000 names.
In addition, there are about 850 separate cotn-
munications which run roughly 42 per cent in
favor of, und 5% per cent against the proposed
petition,

Thus, nearly 60001 radio amateurs have ex-
pressed their views on the inceutive proposal.
As there are approximately 265,000 licensed
amateurs in the United States, this represents
"7¥48 Campbell Lane, Menlo Park, Calif,
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an expression of opinion by only 2.3% of the
amatcur body. Even so, this number of signatures

and volume of individual comments received
in RM-499 probably exceeds hy several times
the number of comments ever before received
in amateur rule-making procecdings.

Nature of the Objections

The communications opposing RM-499 were
carefully examined, and classified in ten groups.
The following breakdown gives the percentage of
ohjections fulling into each group.

1) *“The ARRL Proposal (RM-499) is
undemocratic and not representative ns
no poll was taken among League metnbers
before RM-499  was prescntcd to the
P.CCT. .. 299,
Comment: [ m«/ua mcmbcrs are re prcscntrr!
by thetr duly elected Directors and no poll
was neeessary because the League's Constitu-
tion and By-laws do not require it. The U.N,
C'ongress 18 nol known to poll voters before
decisions are taken by that body. Thizx un-
realistic vbjection demonstrates an ignorance
of a basic democratic process fundamental to
our representative form. of government.2

2) “Amatecur Radio is only a2 hobby,
and 2 ham is not expected to be u profes-
sional radio engineer. In fact, many ama-
teurs have vocations that huave no connec-
tion with the field of electronies and do
not have the hackground to pass a difficult
examination.” . ... ... .. . . 149%,
Comment: It is not expec cd tlmt llzc amateur
be @ professional engincer. Moreover, it is
an itnvalid assumption that any proposed
eramination would require professional
snowledge to pass tt. While many radio
amateurs participate in no more than a
hobhy activity, amateur radio is defined bhoth
hy the International Telecommunications
Convention and the FCC' as a Radio Service,

! Another magazine recently reported 3000 comments
in nine volumes. Hither the investigators were unfamiliar
with srimple I'CC file procedures, or it was a deliberate
attempt to mislead readers, — Kouror

2 Further, the ("ommission has stated, *'The ultimate
decision . . . will be based on the Cummission’s determina-
tion . . . as to whether such action would be in the public

interest, and not based on any poll of popular opinion.”
------- Eprtor
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Because of formal affirmation by the
Board of Directors of the League's filing
in Petition RM-499, this analysis of com-
ments by amateurs to FCC should be of
particular interest.

To view otherwise is dangeron to amalenr
radio; for we have no international recogni-
tion as a “hobby,” but only as a Service.

2) “The Incentive License proposal will
cause many radio amateurs to lose interest
in the hobby. Many hams have much
money invested in radio gear, and will
lose their investment either through de-
preciation of the equipment or by being
unable to use it in certain bands.” . . 129,
Clomment: This sclfish view is an oulstanding
reason why RM-499 should be promptly
passed. Tuoo many quasi-amatceurs place
their personal comfort and their financial
tnvestment above the public welfare.

4) “Proposal RM-499 will disrupt Civil
Defense (mmmunicu.tions, RACES, and
trafiic nets.”’ .. ... L. 128
C'omment: Thcre 1% @ very lnm[('d zlahd;lu to
this complaint. At present, wmost emergency
trafiic is handled on the lower frequencies. It
should be possible for those amateurs enguged
tn such activities to upgrade themsclves, as
RM-499 dnes not atlect the lower frequency
bands for several years. RACES stations
maoreover, may be operated in all RACHKS
bands by nowmices and technictans (as well as
higher classes), ercept those segments which
are telegraphy only, without regard to the
normal restrictions on these classes. Further,
28 Me., 50 Me., and 144 Mec. are available
Jor all local C'ivil Defense trafiic.

5) The ARRL does not represent me.
I am not a member.’ R 8%
Comment: Thisis a atatomcnl offact and not
an objection to the merits of RM-499. The
ARRL does not number all amateurs wr:ong
its members, and all amatceurs have the right
to erpress their comments to the FCC'. Such
non-members of the League should, in yood
faith, state their own position.

6) ‘“The proposal RM-499 is unfair to
phone men, asit containsacodetest.' . .69,
Comment: Untrus. RA-499 contains no
code test. These complaints seem to derive
from ‘“on-the-air’ rumors which wppeared
svon after RM-499 was announced by
W1AW bulletins, possibly confusing .1d-
vanced and Krtra ('lasses.

7) “The proposul RM-499 is unfair as it
takesaway myrights.” . .. ........... 69,
Comment: What ** rights?” No “‘ mghts'’ are
involved. Part 97 of the FCC Regulations
refers to amateur operating privileges. These
are granted amateurs hy the BCC and may
be repuked or changed to meet changing con-
ditions, whenever FOC' finds such changes to
be in the public interest. Read the back of
your license!

8) “The proposal RM-499 is unfair to
phone men, as it takes away phone fre-
quencics and does not sub)cct c.w. opera~-
tors to an upgrading.”’ - ... .69,
(‘amment: I"requanm are nut "]os/ R Uu'g/
remain avalilable to cvery amateur uzllzng to
advance. RM-499 docs not concern dtself
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with cae.; it stmply provides phone privileges
sor thnw who have demonstrated phone
qualification.

9) “The Conditional Clags amateur
should (should not) be reexamined before
the FCC with u stuted period.” .. .. ...6%
Comment: Many amateurs feel ‘I‘wll concern
over the abuse of the Conditional license, und
many Conditional amateurs are fearful that
they may be called up to prove their knowl-
rdge of the Morse code, It would scem that
any amatewr should be willing to demonstrate
his qualifications to an FCC Jiraminer at
any time. If not, why should he have the
privileges that go with the license?

10) **'The proposal RM-499 is unfair, as
old timers cannot culch up with modern
techniques.” . ..................... 19,
Comment: A small number of “old, old
timers' are opposed to RM-499 on the basts
that they had neither the time nor the desire
to study for an eramination and felt that they
deserved to be “'grandfathercd” to a higher
grade license, or that the idea showld be
abandoned. lad this argument been followed
in the past, sowe old timers would still he
using spark scts. A greater number of **old,
old timers" stand in approval of RM-499.

Some of the communications in RM-499 were
forwarded to the FCC by Congressmen, the
letters clipped to a note from the (‘ongressmen
asking for information on the outcome of the
proposed ARRL request. Contrary to rumor, no
congressional letters were on file opposed to
RM-499. One congressman expressed concern
at possible disruption of emergency nets as some
of his constituents had informed him that the
RDI499 petition would “decimate’ the nets.

Other miscellaneous comments in opposition
to RM-499 could be roughly grouped as follows:

“RA-499 is unfair as it will make amateurs
waste time studying.”

“RM-499 will empty the phone bands, and
will put me off the air.”

“Why doesn’t the FCC just expand the ama-
teur bands?”’

“Handicapped amateurs will have an unjust
burden placed on them.”

Interesting Side Observations

I think that the FCC should add one extra
clement to any radio amateur examination,
which would consist of a spelling test! The word
‘“amateur” was consistently misspelled on 2
large number of letters, and the general grade
of spelling exhibited throughout the RM-499
file spoke poorly of the radio amateur’s attempt
to communicuate by writing.

Various remarks were common throughout
the letters written in opposition, giving rise to
the idea that many of the cornmunications were
form letters, or were prompted by agitation from
a few sources. Some of these remarks were:

“My license was obtained by blood, sweat and
tears.” (Many XYL’s used this term.)

“The ARRL proposul is 2 B1G LILE!”

“RM-499 will put 809% of us off the air!?

“ARRL is taking away my rights]”
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“T spent $2000 (or some such sum) on my
ham gear!”

¢ Dictatorship!”

“ suggest, the FCC cut out homemade trans-
mitters!”’

And so on.

A remarkable letter in the file was from a
Conditional (lags amateur living in o lurge
city. (1) He stated he had held this class of ticket
for 15 years and was therefore an old timer and
bitterly resented the fuct that IRRN-199 would
cut him off the air unless he took an examination!
Happily, the number of letters from the ““lunatic
fringe” of amateur radio were in the minority,
although the contents of these violent and vitri-
olic letters would make the reader ashamed to
be a member of the sume fraternity.

Interestingly enough, a surprisingly large per-
centage of the letters opposing RM-499 were
signed, but the call letters of the amateur who
wrote the letter were not given! I eaunot imagine
why this reticence to identify the writer was
exhibited, buat the omission occurred c¢nough
times to be readily apparent to a cusuual observer.

Being an ardent supporter of RM-499, I was
heartened by the sincerity and good will ex-
hibited by those amateurs who took the trouble
to write the FCC in support of this measure.
Some umateurs protested that RM—99 did not
go far enough, and that all amateurs should be
subjected to u mew, inclusive examinuation.
Running like 2 common thought through the
letters was the conecern that the Conditional
Class license had been grossly abused, and that
immediate steps should be taken by the FCC
to correct these abuses.

Some Conclusions Drawn
Tt would scem to me after perusing the contents
of RM-499, that this file illustrates that toduy’s
radio amateurs are divided into “two breeds
of cats.” On the one hand are those amateurs

holding licenses for 10 years or more. These ama-~
teurs secem generally coneerned about the state
of amuteur radio, arc responsive to the demands
imposed 1pon amateur radio as a Service and
have a genuine desire to upgrade the require-
nents for licensing. In general, these amateurs
have the older “ W und “K™ ealls,

On the other hand, a considerable group of
amateurs exist who view amateur radio us a
hobby uniquely suited to their vwn personal
interest, and have no interest in the Serviee
connotation. These amateurs are interested in
the personal communications aspect of amateur
radio and have little techuicul interest or desire
to advance themselves in the field of electronics.
In general, these nmuteurs have been licensed
in the pust decade.

In passing, it is interesting to note that ap-
parently none of the protestants to RM~199 ever
thought of the idea of actually taking an incentive
examination! Over and over, the thought was
expressed that “rights would be lost” — “that
cquipment would be worthless’ - “that uma-
teur radio business would be ruined.” The unique
thought of studying, improving one’s technical
knowledge, and passing the examination was
completely absent.

It is dangerous to draw conclusions from in-
complete data, or from observations casually
derived from an exanination of incomplete
data, especially when the examiner has definite
views on the subject. Itven sou, I conclude, in
my own mind, that — ulthough the opposition
to Petition RM—199 is strong and vocul — it has
failed utterly to show thut the League’s proposal
in RM-499 is not in the best public interest.
Instead, opposition to RM-499 has shown that
many amateurs are convinced that amateur
radio is an electronic hobby on a par with stamp
colleeting and hot-rod racing. If this view pre-
vails, it i3 my opinion that we are living in the
twilight period of the Amateur Radio Service.

Q5F—
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June 1939

The editorial in QST for June 1939 pulled out the
stops, blasting away at BC radio manufucturers
who were cutting design corners to lower their prices.
Hams were being blamed for the high incidence of
BCI, although the fault was with the *‘cheap”
home radio.

WIKK wuas working DX on five and ten from his
cur, largely thanks to a compact converter for rhose
bands. In our lead uarticle in June '39, he shared
the design details with QS7 readers. Other technical
articles of note were about WI1IPL's five-meter
transmitter, WIJEQ's [12-Me. “ packset,”” using the
1852 as o mixer, WYIGF's tri-tet oscillator circuit,
and 2 QS T-size superhet by WAGFZ.

. . . Nontechnical urticles were present in unusual
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mumbers and were led off by By Gtoodman’s **fash-
iong in antennas’’ articles, a survey of skywires
being used at the leading DX siations of the day.
W2JHB was named winner of the Maxim Memorial
Trophy for 1939, the Seventh ARRL [ield Day
rules were sinnonunced, W3EEW poked fun at DXers
with i picce called 90 Plus,” and an agrcement
between Western Union and the ARRL’s new
Emergeney Corps was detailed. In addition, W2AOE
recorded the results of u Tri-County RC (N.J.)
experiment with kite-suspended 5-meter antennas.
“ Naval Reserve Clommuunications Notes,’ a regular
feature through the forties, debuted in June, 1939;
and amateurs were invited to eongregate at W2USA
at the World's Fair in New York, and WGUSA at
the Fair in San Francisco.
. . . The vociferous editorial in April had paid off,
and the pre-legal broadeasts by a French statjon,
“Paris Mondial,” were tuken off the 40-meter hand
(only to return in September when the band was
opened to Kuropean BC).

. And there were exactly 133 DXCC member-
ships in the C'D hooks.



-+ INEAR and a.c. sweeps for the oscilloseope
I have one thing in common: the higher the

4 ratio of the frequency on the vertieal de-
flection plates to the frequeney on the horizontal
plates, the greater the number of eveles dis-
played along the horizontal axis. Fig. 5, page
40, in March QST, and Figs. 4A and 4D, April
OST,! illustrate this.

In those figures the vertical/horizontal fre-
quency ratios are very tow. As the ratio is made
higher the vertical cyveles come closer and closer
together, for a given sweep width, With very
high vertical/horizontal frequeney ratios there
are so many vertical cyveles displayed that they
blend together into a mass of light on the screen.

The resolving power of an ordinary scope
tube is less than 50 eyceles per inch of horizontal
deflection. In terms of 4 GO-cycle linear sweep
two inches wide, this means that a frequency in
the neighborhood of 4000 to 5000 exeles applied
to the vertical plates will give the appearance
of u lighted reetangle on the screen. Only by
careful adjustment of the foeus und intensity
controls, and by elose inspection of the pattern,
can individual eycles be picked out — und then
enly when the vertieal frequency is an exact

~ multiple of 60 cyeles so the pattern is motionless.

In amateur testing, & common combination is
radio-frequeney vertical detfleetion and an audio-
frequency sweep. The ratio of cven the lowest
radio frequeney in the amateur bands to the
highest audio frequeney in the voice range is
always extremely large. When the audio fre-
quency is used either as the horizontal sweep
or for triggering a synchronized lincar sweep,
individual r.f. eyeles cannot he distinguished.
Under these cirenmstances the r.f. always pro-
duces a lighted area rather than w pattern of
distinguishable lines.

Fig. 1 gives three examples, The ounly difference
hetween the three is that the vertical/horizontal
ratio is different. The vertical traces beecome so
squeezed together at o very high ratio that they
cannot be distinguished. Nevertheless, in each
ease the pattern is traced out eyvele by eyvele just
us deseribed in the preeeding two articles. The
cathode-ray tube works the sume way whether

the vertical/horizontal frequency ratio is high

or whether it isn’t.

Radio-Frequency Patterns

A plain, unvarying (that is, unmodulated)
radio frequeney applied to the vertieal plates
simply produces a reetangular block of light
when the horizontal sweep is in the audio range.
The lowest drawing in Fig. 1 is typical. Since
the eyeles merge together and sinee each one has
the sume height as the evele preceding it and the
one following it, the pattern appears to form
straight horizontal lines at top and bottom.

The illumination over the surface of the rec-
tangle is not uniform. The light intensity st any
part. of the pattern depends on the specd with
which the spot is moving at the time. With o

! (irammer, “The ¥lyving Spot,” Part (. March, 1964,
QST Part 11, April, 1964, QS7'.

June 1964

Modulation patterns represent sim-
ply an extension of the basic prin-
ciples of pattern formation as out-
lined in March and April QST.' The
presence of the radio frequency in
the pattern need not be allowed to
obscure the similarity.

The Flying Spot—1III

Modulation Patterns
and Their Relationship
to Simple A.C.

BY GEORGE GRAMMER,* WIDF

# Technical Director, ARRL.

Low
VERTICAL
HORIZONTAL
RATIO

HIGHER
V/H
RATIQ

Fig. 1—The appearance of the pattern changes from a
recognizable waveform (top) to a simple block of light
(bottom) as the frequency applied to the vertical plates
is made higher in comparison with the
horizontal sweep frequency.
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Fig. 2— Amplitude modulation by manual adjustiment of

carrier level will give a series of patterns such as these.

The pattern grows or shrinks vertically both above and

below the horizontal sweep axis, the position of which is

indicated by the dashed lines in the four upper pictures.

When the r.f. amplitude is zero the pattern is merely the
horizontal sweep line.

reasonably pure radio frequency —i.e., a sine
wave — the spot i8 moving most rapidly when
it. crosses the center horizontal axis and leust
rapidly at the top und bottom of the pattern.
Consequently the pattern is more bright at the
top and bottom than at the center. This effect
is particularly noticeable when the intensity
control is backed off to the puint where the
center of the pattern is about to disappeuar. With
a linear sweep this is the only intensity vuriation,
but with a sinc-wuve sweep the left and right
ends are similarly brighter thun the ceuter.

Intensity variations of this sort are quite
common in modulation patterns.? In most cuses
they are merely the expected result of variations
in spot speed and can be interpreted in terms
of the waveforms applied to the plates. Con-
versely, brightness variations can at times be a
c¢lue to feutures of the waveform that might ex-
plain unexpected pattern shapes.

Asride from these shades of illumination in
the pattern, & purc radio frequeney —-i.c., one
without apprecisble harmonies and  without
modulation — will, as stated, give a simple
rectangular pattern with straight lines at the
top und bottom. It will have the sume general
appeurance whether the horizontal sweep is
linear or sinusoidal. This type of puattern is of
interest principally because it tells ur that we
have 1 clean carrier (free from plate-supply
hum and such aberrations) wheu the top und
hottom are perfectly straight lines.

Amplitude Modulation
Now suppose that we have a transmitter

2 The photographs of modulation patterns in Chapters
10 and 11 of the Handbook show this quite plainly.
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whose carrier output can be varied over i wide
range — by meuans of an exeitation control, for
example. If some of the r.f. output voltage is
applied to the vertical plates of the scope, ad-
justment of the output might result in a pattern
of medium height as at A in Fig. 2. This height
(amplitude) we can call “1” and use us u refer-
ence. The sweep frequency could be anything
convenient, such as a 60-cycle voltage. Now if
we increase the transmitter’s output voltage
by 50 per cent the puattern height also will in-
crease 50 per cent, us shown at B. If we double
the r.f. output voltage the height will double,
as at C. Or if we cut the output voltage in half,
the puttern height will be one hulf the reference
height, as at N. Finally, if the vutput voltage
is reduced to zero, nothing will be left of the
pattern except the horizontal sweep line, 10,

This is amplitude modulation at an extremely
slow rate, so at each output level a stationary
simple-carrier-type puttern results. But note
that in each case the pattern extends just as
far below the horizontal axis (indicated by u
dotted line, since it does not show in the actuul
pattern) as it extends abore it. The pattern ex-
pands or contracts symmetrically about the
axis with each change in amplitude.

If the rate at which the amplitude varies is
speeded upinto the audio frequencies, the pattern
will no longer be rectangular, since the variation
frequeney —i.c., the modulation frequency —
ix now compurable with the horizontal sweep
frequency. The top and bottom edges will begin
to form patterns like those shown in the earlier
articles.

There is one important difference: we ure not
looking at the audio signal which is causing the
modulation, but rather at the resultant of apply-
ing that signal to the r.t. carrier. And since the
varying carrier expands equally in both directions
from the horizontal axis, the top and bottom
cdges of the pattern hoth show the moduluation
picture, as in Fig. 3. The bottom edge is simply
the mirror image of the top one. The two do not
represent upper and lower sidebands, as some
occasionally think.

DOWN- ,*UP-PEAK
PEAK

Fig. 3— Amplitude modulation by a sine-wave modulating
signal. H is the height of the unmodulated carrier pattern,
and establishes the reference axis for the modulation. The
heights of the modulation peaks can be obtained either
by measuring the distance between the upper and lower
edges at the peak points or by measuring the height with
reference to the zero-signal line, BB. If the latter reference
is used, the carrier height is also measured from BB.

Ioxeept that the bottom one is inverted, the
two edges huve to have the same shape, regard-
less of the kind of modulation or the type of
horizontal sweep. This follows from the fuct thut

QST for



a sine wave (the r.f.) applied to a set of plates
will always deflect equally on both sides of the
axis. If the bottom edge of 4 modulation pattern
is not un exact mirror image of the top one, there
are two possible explanuations: Kither the scope
tube is not linear in its deflection characteristics,
or the radio-frequency wave contains harmonics
causing unsymmetrical defiection. The former
is unlikely. The latter is not out of the question,
but can be avoided either by transmitter design
or by taking precautions in the measurement
setup.

Modulation En velope

Once the significance of the top and bottum
outlines of the modulation pattern (together
they form the madulation envelope) is reulized,
the interpretation of the pattern follows almost
automatically from the principles discussed in
the preceding two articles. The sume considera-~
tions apply throughout. [t is nccessary oniy to
look at one edge of the pattern — usually the
upper one, because it is “right side up” —to
establish the rclationship between the modula-
tion and the horizontal sweep. The horizontal
reference axis for the modulation is now on the
line where the upper edge of the unmodulated
carrier Hes. It is the dotted line 4.4 in Fig. 3,
for example.

With regular amplitude modulation the upper
edge tells the whole story; the remainder of the
pattern can be ignored. The picture formed by
this edge never can go below the line BB in
Fig. 3, because this is the line on which the trace
fulls in the abscnce of any vertical deflection.
This restriction, which Jdoes not exist in a.c.
patterns where modulation is not involved, is
inherent in the amplitude-modulation process.
It represents the position of the spot when the
vertical-deflection voltage is zcro — that s,
when the transmitter’s output is zero. Since
the output cunnot be less than zero, the spot
cannot cross the center line during the intervals
when there is no vutput.

Modulation Percentage

The peak-to-peak height of the pattern formed
by the upper edge, in relation to the height of
the line 44 (the unmodulated currier height
above BB, the center line) is proportional to the
percentage of modulation. If the modulation per-
centage is small the cdge will show only small
“wiggles.” As the percentage approaches 100,
the downswing of the edge pattern approaches
the line BB, and at 100 per cent modulation the
down peak just touches it. Fig. 3 shows approxi-
mately 80 per cent modulation. If the modulating
voltage applied to the transmitter is increased
beyond the 100 per cent mark, the down peuk
catinot swing down any farther than BB, and
so a carrier modulated by the same audio signal
as in Fig. 3 might look like Fig. 4 when over-
modulation is taking place.

The pattern formed by the upper edge of the
picture in Fig. 3 will be recognized us being
similar to Figs. 4 and 5 in the March article.

Fig. 4—Overmodulat'on by a sine-wave modulating signal.
The output is cut off during part of the modulation cycle,
clipping the modulation down peak. In patterns of this
type the upper peaks probably also would be flattened,
although not clipped as sharply. Flattening at the top re-
sults when either the modulator or modulated amplifier
is incapable of supplying the peak power needed to
preserve the waveform.

That is, it is formed by huaving u linear hori-
zoutal sweep and applying a sine wave to the
vertical plates, with an integral relationship
between the sweep frequency and the vertical
frequency. To get a pattern of this type, the
scope must have a linear sweep circuit and the
transmitter’s audio system must be driven by
a sine-wave signal. Some of this signal will have
to be supplied to the sweep synchronizing circuit
in the scope in order to lock the pattern on the
on the sereen to show a desired number of modu-
lation eycles.

The A.C. Sweep

A corresponding pattern can be formed by
using an a.c. horizontal sweep instead of the
linear sweep. If the sume audio signal that
modulates the transmitter is applied to the
horizontul deflection plates of the scope (suitably
adjusted in amplitude for the desired detlection
width) while the modulated r.f. is applied to the
vertical plates, the pattern is a trapezoid as
shown in Fig. 5. Again the pattern is symmetrical
about the uxis BB, for the same reasons given
in connection with Fig. 2. Again, too, the upper
edge corresponds to a simple type of pattern
discussed carlier — in the case of Fig, 5, to Figs.
1A or 2A in the April issue.

The percentage of modulation determines the
distance that the pattern edge in Fig. 5 extends
ubove or below the line 44, the upper edge of the
unmodulated carrier. This line isagain the “zero”’
axis for the modulation, like its mirror image be-
low the center of the screen. If the modulation
exceeds 100 per cent, the edge pattern again hits

__-UP-PEAK

—A—

;

|

Fig. 5—The trapezoidal modulation pattern results from

applying the modulated r.f. to the vertical plates and the

modulating audio signal to the horizontal plates. The

resulting edge patterns duplicate those of simple a.c.

signals with the same frequency applied to both horizontal
and vertical,
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Fig. 6—Overmodulation with the trapezoidal patiern

bottom at the center, giving a picture like Fig. 6.
The reason, again, is that the umplitude of the
transmitter’s r.f, output cannot be less than zero.

Modulation Distortion

Trapezoidal patterns such us these have a very
definite advantage over the wave-cnvelope type
of Figs. 3 and 4. Small amounts of distortion are
much more visible. It would be hard to tell, by
simple inspection, whether there is distortion or
not in the pattern of Fig. 3. However, in the
trapezoidal pattern any departure from straight-
ness in the top and bottom edges meuns that the
modulated wave is not reproducing the modulat-
ing signal exactly. Fig. 7 is typical of distorted
modulation, and the reason is easily appreciated
by referring to Fig. 3A in the April issue. The two
cases are alike. The modulation on the signal, al-
though generated by u sine wave, has been ex-
tended on the up-swing and flattened on the
down-swing during the modulation process.

Furthermore, it does not matter what kind of
modulating signal is used — sine wave, voice, or
anything else. If the modulation envelope repro-
duces the modulating signal exactly, the pattern
edge will be a straight line. If the line is curved,
the tvpe of distortion can readily be deduced by
assuming that the horizontal deflecting signal is a
sinc wave (even though it isn’t) and reconstruct-
ing the corresponding distorted wave from the
shupe of the trace. This can be done by working
backwuards, observing the principles used for con-
structing the pattern of Fig. 3A in April QST

Audio Phase

From the discussion in the April article it will
be recognized that the putterns of Figs. 5, 6 and 7
represent the case where the modulation (vertical
deflection) variations and the horizontal sweep
voltage are exactly in phase. If the two are

Fig. 7—NWNonlinearity in the modulation process shows as a
departure of the pattern edge from a perfectly straight
line. If there were no distortion, the pattern in this illustra-
tion would be the triangle formed by the
dotted lines XY and XZ.
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exactly 180 degrees out of phase the pattern will
slope downward from the left. In many practical
cases the two have some intermediate phase rela-
tionship. When this happens the pattern cdges
are not straight lines but take ou the elliptical
shapes shown by the simple a.c. putterns of Figs.
1 and 2 of the April article.

Fig. 8 is typical of this condition. The upper
and lower pattern outlines show the (by now, we
hopej familiar evidence of a phuse shift between
the vertical and horizontal deflection voltages.
Again the interpretation is exactly the same asin
the cuse of the simple a.c. patterns, except that
the phase relationship displayed is that between
the modulation ou the r.f. signal and the modu-
luting-signal voltage as transferred to the hori-
zontal deflecting plates. Depending on the actuul
phase relationship, the ellipse can vary from very
narrow to fat and almost circular. Interpretation
tends to become a little more difficult — especial-
ly when there is modulation distortion leading to
wrinkles or lopsidedness in the ellipse — but the
topmost height of the pattern is the maximum
pealk of the amplitude modulation, and the low
point (i.c., neurest the puttern axis BB) is the
down peak. These two peaks do not occur at the

Fig. 8—A small phase shift between the modulation and

the audio horizontal sweep makes the edges of the trape-

zoidal pattern become elliptical. A relatively small phase
shift is shown in this picture,

extreme edges of the pattern as they do when the
two deflection voltages are in phase, but move tn-
ward a median vertical line us the phase differ-
ence increases. In the extreme case, Y0-egree
phase difference, the maximum and minimum
points are st the center of the puttern, us in Kig,
9. Fig. 9 may look entirely different from Fig. 5,
but the fact is thut, except for the phase differ-
ence, the two patterns have exactly the same
story to tell.

In modulation checking it is best to try to
avoid such phase differences and strive for a pat-
tern with single-line edges. Getting such u pattern
is casiest if the horizontal detlection voltage
comes directly from the point where the modula-
tion takes place in the transmitter. For d.c. isola-
tion it is usually necessury to use u blocking
cupacitor; also, if the yudio voltage at the modu-
lution point is too high for the desired width of
pattern, an adjustable voltage divider is needed.
The time coustant of this (/R combinution must
be lurge compured with the lowest audio voltage
in the modulation, if phase shift is to be mini-
mized.

In some cases the audio voltage may not be
l:iirge enough for the desired deflection, requiring
amplification hefore it can be used. The amplifier
must be one that has much wider frequency re-
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Fig. 9—With a 90-degree phase shift between modu-
lation and horizontal deflection voliage, the modulation
peaks occur at the center of the pattern,

sponse than is needed for the frequencies actually
present in the modulation, in order to preserve the
original phase relationship between the modulat-
ing signal and the modulated r.f.

The equipment setups that produce patterns of
the types described here will be taken up in a

subsequent article. The purpose in this one has
been to show that there is a very intimate rela-
tionship between amplitude modulation patterns
and the basic shapes that are generated with
ordinary a.c. voltages. If you understand the lat-
ter, modulation patterns nced cause you little
trouble, however hizarre actual ones may appear
when contrasted with the ideal ones generally
offered for discussion. A few minutes spent in
analyzing the situation should lead to a reason-
able explanation for the observed shape, and this
in turn should point the way to the steps that
need to be taken to make it look like the ones in
the books.

(The next article in this series will appear in a
coming issue. — #dztor.)
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California—The 8th annual hamfest-picnic of the San
IFernando Valley RC will be held June 21 at the Sunset
Farms in Sylmar, Calif. It's a family atfair, and more than
2000 will attend. Scheduled are wames, contests, swim-
ming, MARS and equipment exhibits, plenty of free park-
ing and pienic tables. Tickets, maps, information from
W6SD Hamfest, Box 3151, Van Nuys, California.

Colorado — Sce New Mexico listing.

Cionnecticut—Hamfest and old New England clambake
June 21 at the Chester Fair Cirounds, Chester, Conn,,
sponsured by the Shoreline ARC. Write Francis Heck,
Spencer Plains Rd., Westbrook, Conn., for details. Sea-
food and chicken cooked in the traditional clambake way.

Florida—'i'he \Whip-Snappers Mobile ARC of Oka-
loosa County will join the Billv Bowlegs Ifestival at I't.
Walton Beach June 14 with a “*Hidden Transmitter Treas-
ure tunt.” Information from W4UXW,

Indiana—The Clark Co. hamfest will be held June 7 in
Henryville State Park, Ienryville, Ind. Full line of ham-
est activities slated. Contact K9SVD, 21 Wildwood Rd.,
Jeffersonville 17 130.

Indiana—The Clinton County VHFRC hamfest will be
held June 7 at the Shady Acres Ranch, rain or shine. Pre-
registration is a dollar; send to KYFUE or WAURS, Family
program, 200 will attend. Plenty of parking space.

fowa—\Webster (lity will be the scene of the Iowa
160-Meter Net Pienic June 7. Contact K8QBU, 1416
Third St., Webster City, Iowa 50595.

Kansas—June 21 is the date set for the annual hamfest
of the Ham Butchers Net, The lake and picnic area in
Warsaw, Kans., is8 the spot. aud in case¢ of inclement
weuther, it all moves inside. Indoors or out, there's lots of
room, a full program, a barbecued pig, covered dishes and
all drinks free. Advance registration $1; at the door it's
$1.25, Camp-out area nearby, motel and hotel reservations
if desired. Information from W@PMB, tickets from W8QJU.

Kansas—The ('cntral Kansas RC hamfest will be
held June 7 at Kenwood Park in Salina. Games, contests,
exhibits, free drinks. Rain or shine. KAJKA has the details.

Kentucky—The 5th annual Breaks Interstate hamfest
will be held at Breaks Interstate Park June 14. No addi-
tional information availahle.

Maine—The annual Augusta hamfest features a full line
of meetings, games, entertainment, YL and net programs,
transmitter hunt, and dinner und dance. [t's Sunday,

* June 21, this yeur, at the Calumet Club on Highway 104
North. Tickets $3.00 until June 17, then $3.50: kids $2.
Motel reservations via W1VXU, information and tickets
from WI1VXU or WIJTH. Talk-in to be on 3960 ke.,
50.38 Me., und 147.3 Me.

Maryland — The Anne Arundel Radio ("lub’s surfside
hamfest will be held June 7 at the Kurtz Pleasure Beach
C'lub near Pasadena, Md. (Directions available on request.
or tune to talk-in frequencies 3820, 28.8, 5(.4, 52.525 or
146.94). Registration starts ten a.m. Lunch available or
bring your own. Details and tickets from W3DTN,
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Maryland, D.C.—The Confederate States Rebel Ham-
fest will be held June 21 at the Marshall Hall, Md., Amuse-
went Park southeast of Washington, D.C. In case of rain-
it will be June 28, Clontact WAGVQ.

Mississippi—luly 4 is the date set for the Biloxi ham-
fest. Plans are being made by W5SPX, K5UBU, W2IFSF/5,
W5RZP.

Missouri—The Mid-Mo Radio Club will again host the
picnic and hamfest of the Missvuri Net. The June 7 event,
one of the state's main hamfests, will be held at Nemorial
Park in Jetferson City. Details from KaJJS.

Montana—The Northeastern Montana hamfest will be
at Malta June 21. Seventy-five or mure hams expected to
attend. Pamela Linn, K7MXW, has the information.

Nebraska—The NE Nebraska RC’s annual family pic-
nic will be held Sunday, June 14, on the fairgrounds at
Stanton, Contact KAKQE.

New Mexico, Colorado—The Totah ARC hosts its
annual summer picnic June 20-21 at Vallecito, Colorado.
Saturday dinner and Sunday pancake breakfast, $2.50 a
person over 15 yvears old. Reservations via Box 24, Farm-
ington, New Mexico.

North Carolina — (ius Browning will be guest speaker
at the Charlotte hamfest July 5 in the Army National Guard
Armory at Douglas Municipal Airport. Dinner July 4 at the
Airport Dogwuod Restaurant. Sponsored by the Mecllen-
burg ARS, Inc.; details from W4FIII.

Nova Scotia—No details available, but the Nova Scotia
Camptfest is slated for July 4.

New York—The Rome hamfest will be held June 7, not
June 4. See last month's Calendar for details.

New York—The Antique Wireless Association's W2ICE
and EPA SCM W3ZRQ will be among the celebs speaking
at the hamfest on June 20 at the lLincoln Street School in
Waverly, N.Y. Contests, smtr hunting, dinner, vntertain-
ment. ‘Talk-in on 50.4 Mec. and 3945 ke. 8.5.b. Swap shop.
Write Penn-York Hamfest Assn., Box 81, Elmira.

Ohio, International—The Buckeye Relles will be
hostesses to the 4th YLRL International Convention
June 19-21 at the Nationwide Inn, Columbus, Ohio. De-
tails from last several “YI. News' columns, or from Toni
Chapman, K8PXX.

Pennsylvania — Pennsylvania Net Picnic at Hershey
Park, Hershey, June 21. Hegistration a dollar a family.
Information on 3850 ke., 2230 (iMT, Mon, — Fri,

Saskatchewan — The 19t4 Saskatchewan hamfest will
be held July 3-5 at Regina. Canadian Director Eaton will
address the ARRL mecting there, Liars contests, games,
transmitter hunt, and a full program around the theme
50 years of organized amateur radio’ will be presented.
Host club is Regina ARA, VE5NN; and VE5SC has details.

Tennessee—The Memphis hamfest June 20-21 will
feature a hootenanny Sat. night at the ¥Women's Building,
the Fairgrounds.

Texas — Odessa Swapfest at the Cloliseum Exposition,

Barn, 42d and U.S. 385, June 7. Contact KSUCT.
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HE quad antenna is simple electrically —
Tjust a few loops of wire. The big quesiion
mark in quad design is how to suspend these
simple loops in mid-air — and keep them there!
The problem is intensified with tri-band design,
especially if it is desired to mainiain optimum
element spacing on each band.
After studying the mechanical designs that
“+'2531 Midland Drive, Columbia 4, 8. C.
#+2417 Ervin 5t., Columbia 4, 8. C.
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Fig. 1—This quad uses a “'dish"” type of construction to

allow optimum element spacing for each band. The hori-

zontal dimensions show the element spacing. The vertical

dimensions showdist ances between anchor points on oppo-
site spreader arms—not element dimensions.

Construction
for the

Three-Band Quad |

BY L. GENE CLARK,* WA4FRY

AND PAUL G. MARSHA,** K4AVU :
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have been described from time to time in various
publications, we decided to try a slightly different
approuch, as shown in Fig. 1. 'L'he features of this
design are light weight, a boom length of only
414 feet, und all-metal (almost) construction
wsing  standurd materials available in most
localities.

The construction of each of the two sets of
spreaders, which are identical, is started by
welding 214-foot lengths of 34-inch i.d. eleetrical
conduit to the four sides of a short section of
2-inch (inside) square sluminum tubing having
a Yg-inch wall, as shown in Fig. 2.\. The square
tubing was picked up at o local junk yard, but
similar tubing meuasuring st least 2 inches outside
should be obtainable at places where structural
aluminum is used or stocked. This should also
be sutisfactory.

Four diagonal braces of conduit are welded
between adjacent 214-foot lengths, as shown in
Figs. 2B and D.

Referring to Fig. 3, 3-foot lengths of 34-inch
hardwood dowel are forced 6 inches into the
ends of the aluminum conduit and fastened with
machine serews. The 3-foot dowels are followed
by 3-foot lengths of conduit hent at the center
21 degrees oft vertical. An clectrician’s conduit
bender was borrowed for thig job.

The spreaders are completed by adding 2-foot
scetions of dowel, 3-foot scctions of conduit,
and a final one-fout length of dowel, all with 6-
inch overlaps. All dowel sections should be

soaked in melted paraffin or coated with glyptal.

Fig. 2—These sketches show details of the spreader

mouniing. Sections of aluminum conduit are welded to the

square aiuminum core, and diagonally braced with

shorted sections of conduit. The ends of the boom are
welded inside the core as shown in C,
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The quad loops are of 7 X 22 stranded wire
{Belden 3000) and were cut to approximute size
using the formulz
251
fMe.
for the length of one side. The reflectors and
driven elements have the same dimensions,
but 30-inch stubs with 4-inch spacing were
inserted at the lower corners of the reflectors.
The wire was attached to, and insulated from,
the spreaders by the method iudicated in Detail
A of Fig. 3.

The boom is a 415-foot. length of 2-inch ulumi-
num channel which fits inside the square alumi-

Length ft, =

Condust clamp
o

AN

/,vsulatof ’ gg
Lug }‘ﬂ&

DETAIL “A”

-

TUBING

Alwninwn Conduit %'1.0.

DOWEL
Fardwood Ye'dia.

Dowe/-3 long

See. Spider De

Fig. 3—This drawing shows one half of one spreader,
made up of alternate sections of aluminum conduit and
wood dowel. There are four of these assemblies
in each set of spreaders.

N " FRONT VIEW

' 4’—"5&!{ point
Fig. 4—Front view of the three-band quad. The driven

elements are fed at the lower corners. Reflector stubs are
attached at corresponding points in the parasitic elements.

num tubing at the junction of the spreaders,
where it is welded, as shown in Fig. 2C. (Stand-
ard 134 X 34 X lg-inch channel will fit inside
2-inch outside square tubing.) The boom can
be clamped to a standard 1!4-inch rotator
mast by means of a U bolt with a serrated yoke.

Separate feed lines (RG-11/U or RG-59/U)
were used for each band.

The driven elements were adjusted to resonate
at the desired operating frequency, using a
grid-dip meter; the reflector stubs were adjusted
for & minimum reading on the S meter of a re-
ceiving station off the back of the untenna. After
this adjustment had been made for cach band,
the excess stub length was cut off.

This design has proved to be stronger than
others we have tried. It should be of interest
to the boys up north where ice is a problem.

Q57—

“fe-Strays “4s.

W3DVO transmits code practice Saturdays at
1800 GMT on 7035 ke, at 15, 20, 30 and 35
W.p.m.

We’ve learned that the first Earthman to com-
weunicate with a spaceman anywhere in outer space
ercept Mars will get $20,000 from the estate of a
Frenchwomau, Mrs. Marc Guzman, who died in
1908. W1YLB, who sent the item in, wonders how
to get the QSL to confirm the contact. (Why, via the
bureau, of course — air mail.)

QST author W4DFR (right) receives the QST Cover Plate
Award Plaque from Delta Division Vice-Director W4WBK,
in March ceremonies at Oak Ridge, Tennessee. The Cover
Plate Award is voted by the ARRL Directors to the author
of the best article in each issue of QST. WA4DRF won
January’s honors with ""A Junk-Box Frequency Standard.”

June 1964
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V.H.F. QSO Party Announcement
June 13-14

June V.H.F. QSO Party, scheduled for

June 13 and 14. This gala operation, open

to all amateurs who can work any band or hands

50 Me. or above, gets under way at 2 p.ar (1400)

* vour locul standard (not daylight) time Saturday,

and continues until 10 p.a (2200) locul standard
time Sunday.

To raise other participants just eall “CQ V.H.F.
QSO Party” or “CQ Contest.”” The only ex-
change required during contact is ARRL section
(see page 6, this QST'). Score one peint for coms-
pleted exchanges made on cither 50 or 144 Me.,
two points or exchanges on 220 or 420 Me., and
threc points for exchanges on higher v.h.f. bands.
To derive final score, the sum of these points is
multiplied by the number of different ARRL
sections worked per band. You may work the
same stations on different bands to increase both
your contact points and multiplier.

A certificate will be awarded to the top scorer
in each ARRL section, plus VER, as well ax a
certificate to the highest scoring Novice, and
multiple-operator station in each section from
which at least three entries in that special cate-
gory are submitted.

Please follow the log and summary form as
shown in the example. You can get these logs
free by writing to the ARRL Communications
Dept., 225 Main Street, Newington, Connecticut

'[_IERE’s vour chanee for real v.h.f. fun in the

06111. Reports should include your eall and
ARRL section, as well as times, calls, and sections
of stations worked. Your entry must he post-
marked by July 6, 1964, for QST listing.

Rules

1) The contest starts at 2:00 p.x. Local Standard Time,
Saturday, June 13, and ends at 10:00 r.s. Local Standard
Time, Sunday, June 14. All claimed contacts must fall
within this period and must be on authorized amateur fre-
quencies above 50 Me., using permitted modes of operation.

2) Name-of-section exchanges must be acknowledged by
hoth operators before either may claim contact point(s). A
one-way exchange, confirmed, does not count; there is no
fractional breakdown of the -, 2-, or 3-point units.

3) Fixed-, portable- or mobile-station operation under one
call, from one location only, i8 permitted. A transmitter
used to contact one or more stations may not be used sub-
sequently under any other call during the contest period
iwith the exception of family stations where more than
one call ig assigned to one location by FCC).

1) Scoring: 1 point for completed two-way section ex-
changes on 50 or 144 Me.; @ points for such exchanges on
220 or 420 Mec.; 3 points for such exchanges on the higher
v.h.f. bands. The sum of these points will be multiplied by
the number of differeni ARRL sections worked per band;
i.e., those with which at least one point has been earned.
Reworking sections on additional bands for extra section
credits is permitted. Cross-band work does not count. C'on-
tacts with aircraft mobile stations cannot be counted for
section multipliers.

3) A contact per band may be counted for each station
worked. Example: WW2BLV (S.N.J.) works KX1CRQ (C'onn.)
on 50, 144 and 220 Me. for complete exchanges. This gives
W2RLV 4 points (1 4 1 4 2} and also 3 section-multiplier
evedite, (If W2BLV contacts other Connecticut stations on
these bands, they do not add to his section multiplier but

they do pay off in additional contact

SUMMARY OF CONTACTS, V.H.P. QSO PARTY

smarzon. . YW.IAW, ..ooveeeoeoaanrl seemion. o . CONN. i ciiiies

points.)
4) lach section multiplier requires
1 complete exchange with at least one

correct and true.

I hereby state that T have abided by the rulea specified for this contest and that,
to the best of @y imowledge, the points and score as wet forth in the above suzmary are

- — - ;..,WL:‘Q, e station. ’I‘h]e same section lcnn provide
Sactions for another multiplier point only when con-
freg, Egﬂ- Station ouchband ___ |Contact tacted on 2 new v.h.f. band.

(Mc.) Time (Worked Section 50 |14 (220 | 420 [ i 7) Awards: A certificate will be
50 1501 WIMEH CONN 1 - awarded to the high-scoring single-
C]1s05|WA2BAH/2| _ENY 2 operator atation in each ARRL section.

1515(WIMHL/1L | NH. 13 . In addition. the high-scoring multi-

1520 WIYDS CONN T . operator station will receive a certificate

144 T1600[W2GKR NN 1 ] in each section from which three or more
1605|WIMHL/1 [ NH . 2 1 valid multir.)le-oporator entries are re-
32671800 W1YDS CANN 1 2 - ceived. Certlﬁcages will also be given to
121511900 WIHDQ CANN 1 3 to top Novice in each section where
L gy three or more such licensces submit

logs. Award Committee decisions will
be final.
%) Reports must be postmarked no

Single operator later than July 6, 1964, to be eligible

Holtiple aperator for awards. IFollow the sample log for

OH¥ - correct form, or a message to Headquar-

14k Me . | 1 2 Calls of operators having a snare in ters will bring printed blanks for your

220 He J 2bOVE WOTKeserasresnsasaasoeosessansa convenience. GET—
420 Ke, 1 2 L. PoWer 1NPUbesseessrsasernrsssssnsasna .

?t?.r . 1 I3 A,_),‘ - Iransmitter.. Sample log and summary form giving

a 11 7 keseiversesasaree [ETTTTTIP PPV an'exumple of how to score. Count one

TGTALS ANLBRNA+ e vreneersssserrsrssssrnasnnan point for contacts on 50 and 144 Mc.

11 77 two points for 220 and 420 Mc. con-

L oty X T T b sen e tacts, and three points for higher v.h.f

bands. Mulfiplier is sum of sections per
band. You can obtain these log forms
free by writing to ARRL Communications

cesrisiretsnccacnn “esassssssmancsssresean

Signature Ccall, Address

Dept., 225 Main Streei, Newington,
Conn, 06111, Logs must be postmarked
by July 6.
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o Boginnor and Novice

ask is, “What's a transmatch?” Actually, o

transmateh is several things, but basically it
is a tunable circuit that goes between the trans-
mitter/receiver combination and the antenna
system. Lu transmitting it will aid considerably in
reducing harmonie output. If vou are 1 Novice
who has received an FCC or ARRL Official Oh-
server eitation for second-harmonie emission from
yvour 8(O-meter signal, you should know how itn-
portant a transmatch can he. A properly-adjusted
transmatch will attenuate vour low-frequency
harmonies to a point where they should cause no
trouble. Of course the same holds true for the
CGreneral Class hamn: even though your harmonies
may fall inside an amateur band, rather than out-
side, they are just as undesirable.

Another function of a transmateb, and prob-
ubly its basic une, is that of acting asx » matching
network which permits vour transmitter to work
into a load that the rig was designed for. Nearly
all transmitters these days use pi-network tank
circuits designed to work into 50- to T0-ohm
loads. In fuct, many comnmerecial rigs are designed
so that they will work properly only with a 50-
ohm load. With anvthing else, the transmitter
will not work the way it was designed to. Not
that we are going to get into a mess of antenna
theory, but there is oue basic fact which many
wmateurs don’t seem to know: simply feeding an
antenna with S0-ohm coaxial eable doesn’t mean
that the load automatically is 50 ohms. In fact,
few amateurs actually have such a load, and then
only on one frequency. If vou have a transmitter
that is designed to work into 50 ohms only, then
vou are practically compelled to have a trans-
match in your setup to insure that vour rig will
operate at maximum efficiency. Of course, if yvou
have a system that has been matched for a single
frequency, and you don't QSY, then yon dou’t
need a transmateh — for matehing, anvhow.

Another advantage of using @ transmateh is
that it will add sclectivity to vour receiver. We
don’t want to mislead you — it won't separate
signals in & crowded band — but it will redluce or
climinate image interference.

What kind of antennas or feed lines will the
transmateh handle? Inverted Vg, random-length
wires, long wireg, dipoles, beanws — you name it,
practically any.

PROBAm.Y the first question a newcomer will

Circuit Details

Fig. 1 is the circuit of the transmateh. The in-
put circuit consists of Ly, Le and 4. On 80 and
40) meters, the two coils are connected In series
to provide a 10-turn link that is tuned by .
On 20, 15 and 10, the two links are conneeted in
parallel by means of 8y, providing the over-all
equivalent of & link of about 2 turns.

* Technical Assistant, QST.

June 1964

A Completely

Flexible Transmatch

for

One Watt to 1000

Wide-Range Matching

with No Frills

BY LEWIS G. McCOY,* WIICP

Even if you are not a Novice, this unit
may be just the thing you have been
looking for. Here is a transmatch that
will handle an extremely wide range
of matching conditions, no compli-
cated switching arrangements, and
has a full kilowatt rating.

Here is the completed transmatch ready for use. The knob
at the left is for C1 and at the right, the knob for Ca.
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A 100-pf.-per-section split-stator variable is
used to tune Lz. When designing u multiband
transmatch, the builder usually thinks in terms
of a band switch to short out unused portions of
the secondary coil, Ly in our case. Such a design
usually results in an overcomplicated “horse of
a unit, and having fixed taps on the secondary
coillimits the matching range the unit can handle.
Another problem in band switching is finding a
switeh that will handle any appreciable r.f. volt-
age without arcing over. The unit shown in
Kig. | climinates this problem by using shorting
clips which can be easily changed. (Also, it’s
much cheaper than a switch.) Admittedly, it may
take u few more scconds to change bands with
this system but once vou know where the clips are
to go, it is only scconds. Clips A and B are used
to short out unused portions of the coil and C and
D are used to obtain the correet tap setting for
the feed line.

The terminals J3 and J4 are used for feed lines
such as open wire, Twin-Lead, any balunced type
line or, in some cases, oue of the terminals alone
for single wire feed. J i used for coax feeders,

Building It

Construction of the unit is quite simple and
the job can be completed in just a few hours. We
made no sttempt to “package” the unit, but if
desired, it could be built in & cabinet. If you do
use a cabinet, be sure that the enclosure gives
casy access to the clips. Some hams have the
mistaken jdea that a transmateh must be shicld-
cd to prevent TVI. This isn’t so. (Would vou
wunt to shield yvour antenna, too?) There is no
reason to shield the unit. 1f your transmitter is

CUT WIRE HERE AND liNW[ND /2 TURN
) .

L P L
k) ok 2\ 3

Fig. 1—Circuit diagram of the transmatch.
C1—200-pf. variable (E. F. Johnson 200L15).
C2—100-pf. per section, dual variable, 0.125-

inch plate spacing for 1000 wats, 0.030
plate spacing for 250 watts (E. F. Johnson
100LD15 for 250 watts, 100ED4S for
1000 watts).
Ji, J2—Coax chassis receptacles, type SO-239.
Ji, Js—Binding posts (E. F. Johnson type 111-102)
Ly, L2, Ls—See Fig. 2.
S1—Two-pole, five-position ceramic switch, two
positions used {Mallory type 173C).

shielded and you use a low-pass filter, harmonics
that could cuuse TVI can't get past the filter,
so there is no point in shielding the transmatch
for TV harmonies.

The components for the unit are mounted on a
wooden chassis that measures 13 by 13 inches,
and the front panel is a picce of aluminum sheet
10 by 13 inches. The coil is supported from the
front panel by two Z2-inch standoff insulators.
The coil connections to the link switch provide
additional support.

Plate spacing in the variable capacitor, CYy, is
0.125 inch, which will casily handle 1000 watts on
c.w. or s.8.b. Of course, a Novice doesn’t need
lurge spacing in the capacitor and for lower power
a less expensive capacitor with smaller spacing
can be used. The smaller capucitor specitied in
Fig. 1 will casily handle powers up to 250 wat's.
There i® no point in changing any of the other
componuents to a smaller size hecause the suving
in cost would be negligible.

Fig. 2 gives the details for making Ly, Lg, and
L. After you have made the cuts in the coil wire
to muke the two links, lay the coil on o flut sur-
face. Using a puair of long-nose pliers, sturt at one
cnd of the coil and indent each turn as shown in
the photograph of the unit. Note that every other
turn is indented in one quadrant of the coil and
then in the adjoining quadrant the other turns
arc indented. This makes it possible to get at any
given turn with the shorting clips without short-
ing to adjacent turns. Don’t indent the link turns
as it isn’t necessary.

\When making up the shorting leads be sure to
use solid copper clips. Either the alligator or
three-sided mesh type is suitable, but be sure the

Fig. 2—Drawing of link and secondary coils.
The coils are made from a single length of
B & W standard coil stock type 3906-1, 2V»-
inch diameter, 8 turns per inch, No. 14. Approx-

imate ranges shorting out turns from the outer
ends of Lz with leads A and B are:
3.5 Mc.— 4 turns shorted.

7.0 Me.—16 "' '

14.0 Mc.—28 * "
21.0 Mc.—29 * '
28.0 Mc.—30 ** "

Be sure fo wire the feads from L; and L2 the

5 s
\ 28 TURNS TURNS) [TURNS \

40

28 TURNS

\ same as shown in Fig. 1. In other words, the
two adjacent leads from L; and L2 are con-
nected to the arms of Si.
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clips are copper. 1n fact, any hardware such as
mounting screws or nuts should be of non-mag-
netic metal. We used w high-voltage type wire
for the shorting leads: this is usually catalogued
as “flexible test-prod wire” and has u 5000-volt
rating,

How To Use the Transmatch

Fig. 3A is a block diagram showing the hookup
for o typical station. An important accessory is
the “monimatch,” which is o matching indicutor.
You can adjust the transmatch without a moni-
match, but it isa much simpler job with the indi-
cator. Details for building 4 monimatch — and
it is a simple unit to make — are given in Under-
standing Amateur Radio.!

Let's assume we have a dipole antenna fed with
either open-wire line or 300-ohm Twin-Lead, und
the dipole is at least 60 feet long over-all. With
the transmatch, this system cun be used on any
bund from 80 through 10 meters. If you don’t
have a monimatch, then you'll need a simple out-
put indicator. Fig. 3B is the simplest type that
will serve our purpose. It consists of a 6-volt
150-ma. {type 47) dial lamp with two clip leads,
each about 1 foot long. Clip the bulb onto one
of the feeder wires with the clips about a foot
apart. As we tune up, a small amount of current
will be shunted through the bulb to give u visual
output indication.

Set up the transmitter on 80 meters and reso-
nute the final stage. If you have some means on
the rig of reducing the output it is best to start
vour tuning procedure with only a small amount
uf power. Set clips A und B to short out the re-
quired number of turns as indicated in the cup-
tion for Fig. 2, The figures given are only approxi-
muate and your particular antenna system may
require more or less turns shorted out; this is
something you cun only determine for yourself.
However, the figures are close enough to give you
a start. Start oftf with clips C and D near the
center of the coil, cach clip un cqual distance
from the center.

Set both ¢y and Ca to maximum capacitance,
plates fully meshed, and turn S; to the position
that puts the links in series. 1f you are using the

—_‘-ml.;,fnderstandina Amateur Radio, published by ARRL,
pages 210, 267,

Fig. 3—At A Is a typical setup showing the

dial lamp indicator, start turning € and o to-
ward minimum capacitance, and look for the
lamp to light up. You may huave to look close
because it may be quite dim to start with. The
object is to get the bulb as bright as possible
(without burning it out!) by adjusting 'y, Cy,
and shorting clips C and D, while kecping the
power input to the final stage of the transmitter
constant.

With the dial lamp indieator as you increase
the transmitter loading the lump will get brighter.
You may have to move the clip leads from the
lamp closer together on the feeder so that less
current is shunted through the lump, to keep it
from burning vut. Keep one thing in mind: the
brighter you can get the laump by adjusting the
controls for a given power input on your final,
the better the transmatch is adjusted.

If you use un s.w.r. bridge in the coax line be-
tween the transmatch and the rig, set it in the
reflected power position. You should get some
reading when you close the key or turn on the
rig. The object is to get settings of the two cupuci-
tors and shorting clips thut will give a reflected
power reading of zero. If you cannot reach zero
with the first setting of the clips, und you prob-
ubly won’t, move taps C aud D out a couple of
turns on euch side und adjust ¢ and Co ugain.
As you move the tups out you'll find a spot thut
will show a mateh, as indicated by the zero read-
ing in the reflected position. If you experiment,
vou'll probably find that there are severul posi-
tions of Cand D thut will give a match. The best
position is the one with the taps as fur from the
links as possible. The reason for not starting with
the taps near the outside of the coil is that the
circuit tunes very broadly under this condition.
By starting with the taps near the center, the
indicutions are sharper. Always keep the taps
an equal distance from the center.

(nce you obtain the currect setting of the taps
and capacitors to give zero reflected reading, you
can then load up the amplifier to full power. Don’t
change the transmatch settings. Muke all loading
adjustments at the transmitter. You may have to
adjust C and Cs slightly to get o zero reuding
when full power is applied, but the adjustments
will be very small. Try changing frequency to see

ANTENNA

TO
REC. 50.- OR 70- OHM
=" ; ~-.coax
e J AN
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arrangement of the units. If a low-pass filter
is used it should be inserted between the relay

| 2 | ant. /] mont- LY
XMTR. (== Rg LAY [ MATCH [~ MATCH

TRANS-

and transmatch. Either 50- or 70-ohm coaxial
cable can be used between the units, but it
should all be of the same type and the moni-
maich should also be designed for the same
impedance. Shown at B is the dial
lamp indicator.
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This view shows the arrangement of the components in the

transmatch. At the left is C2 and at the right, Ci. The coax

connector at the right is for connections to the transmitter.

Next to it is the connector for coax feed lines. The clip
lead is coiled up in this view.

how far you can move without having the zcro
reading change appreciably. This will give yon
some ides of how far yvou can QSY without
changing the transmateh scttings.

Malke some notes on the dial readings of 1y
and (s und the placement of the different taps
s0 that vou cun return to the same settings when
vou change bands. One ham we know uses two
different colored paints on the coil, spots of one
color to indicate the shorting clips and of another
culor to indicate the taps. This is quicker than
counting off turns.

The tune-up procedure is the sume on the
other bands, using Fig. 2 ax a guide for the tap
settings. Be sure to change 8 to parallel connee-
tions for 14 Me. and higher. A commonly used
antenna is a random length of wire, fed at one end.
With this type of untenns connect the wire to ./3
and an eurth ground connection to J4. The clip
attached to J4 should be connected to the center
of the coil. For matching, start off with the
tap lead connected to Jy neur the links, just

as vou would with the balanced sys-
tem., The dial lamp indicator should
be shunted uwcross a foot or so of
the antenna lead. Make your adjust-
ment tests by moving the tap farther
out from the links until you find the
correct, setting.

For coaxiul-fed antennas, connect
the feed line to o, an earth ground
connection to J3, und the clip from
J3 to the center of the coil. Start off
with the tap lead from J» tapped near
the links and go through the sume pro-
cedure as previously discussed. Inei-
dentally, with & monimatch in the
Al-ohm coaxial line between the rig and
the transmatch, when the monimatch
or s.wv.r. bridge indicates a match
your transmitter is then working into
a 50-ohm load. For those readers using
transinitters designed for fixed 50-ohm
loads and coax-fed antennas, this setup
is ideal. The dial lamp indicator de-
scribed for the other types of line
won't work with coax. However, there
is a simple device deseribed in Under-
standing Amateur Radio' called a
“band checker” that has a dial lamp indicator
built in that can be used with coax.

As you'll find out by experimenting, the trans-
match will work und mateh without an earth
ground connection when using balanced feed
lines. However, having an earth ground connec-
tion may or may not improve the harmonic ut-
tenuation. The only way to find out is to have a
nearby ham listen on your harmonic frequency
to see if there is any difference. Don’t have & ham
who lives within a few hundred feet of you do the
checking, but rather one who is at least u mile
away. If the ham is too close, his receiver is
likely to vverload from your signal and this can
produce tulse readings.

We tested the transmatch on three different
antennas, all at the full kilowatt level. The an-
tennas were y 45-foot long end-fed wire, which
would present a wide range of matching condi-
tions to the transmatch, an inverted V fed with
300-ohm transmitting-type Twin-Lead, and a
coax-fed 20-meter ground plane. In all casex we
were able to match without any difficulties. Inei-
dentally, if yvou use 300-ohm Twin-Leud, you
may find the matching conditions different when
the line is wet. This merely means that the trans-
match should be readjusted.  [OF

‘a-Stravsas

Boy Scouts World Bureau station VE3WSB in
Ottawa was presented a complete Heathkit station
in February 22 ceremouies. The kits were assembled
by one of the scouts, and presentation was by J. H.
Baldwin, President of Daystrom, Ltd., of Canada.

The 11.S. Army Electronic Proving Ground has
established twenty-six field transmitting sites near

42

Ciila Bend, Ariz., as part of an r.f. interference
measurcment and analysis program. Testing will
be on various frequencies, 1430 to 2230 GMT week-
days, using the call AA7XY. Information concerning
these transmissions should be sent to the Signal
Officer, Fort Huachuen, Arizona. If possible give all
of these: date, time, RST, frequency, receiver and
antenna types, and location of reception.
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organization of ARRL, and methods of
handling it have always been a favorite
topic in the League’s annals. Old timers will shed
u tear of nostalgia for the original *‘trunk lines,”
which served the purposce well in the beginning
and for many years thereafter. As coverage dis-
tances increased and first crystal, then the v.f.o.
came into their own, “relaying ” hecame a matter
of operating in organized nets rather than re-
ceiving a message und looking for someone cloger
to its destination to send it to. Oh, we still relay,
but now the relaying is done to u station in the
proper net, which is usually, but not necessurily,
closer to the destination than the relaying station.
Well, we wish we could tell you the whole story
of the trunk lines und how NTS wus formed.
Muybe we can, in another article, Right now, our
intention is to explain the National Traffic Sys-
tem, formed in 1949 as an entirely new ARRL-
sponsored traflic system, later superseding the
trunk lines.

TRAFFIC handling was the basis for the original

Principles

Tt has been said, prohably rightly so, that the
National Tratlic System is the tightest orguniza-
tion within the ARRL framework. (ne reasun
for this is that it was created as an ideal. then
implemented on that basis. This is contrary to
the usuul procedure, which is to survey what you
have, then see what you can make it do. N'T'S
was not u system devised to suit its prospective
participants, but a system devised to do u job,
and participants were then sought for it. This is a
very difficult organizational procedure, fraught
with obstucles, full of pitfulls, and subject. to the
strongest upposition from those whose conven-
ience it does not suit. The first couple of yvears of
NTS’s existence were shaky ones. (nce most of
the positions were filled by stations and vperators
in u position to fill them the sailing becume
siuoother. Changes have been required and made
from time to time, but the busic principles are as
sound to-duy us when formulated. Here they are,
in broad vutline:

1) A maximum number of operators is pro-
vided for. Any operator muy work in the system
provided he cun spend about two hours per week
minimum, because the system is bused on an
individual-weekly rather than an individual-
duily function.

2) Any or all modes may be used. The system
selects the mode to suit the need, within availabil-
ities for euch. There is only one NTS, not sep-
arate vnes for each mode, and all work together
through liaisons.

3) Although systematization comes before
individual or group convenience, the system is
get up to operate during the evening hours when
the greatest number of operators are wvailable.

1) The system purports to handle il traffic
in an eflicient, systematic fushion. No special
treatment 18 given any particular message unless
it qualifies for and actually beurs u precedence
above “routine.” Nets meet in a time sequence
designed to provide origin-to-delivery in a mini-
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mum of time consistent with mauss-traffic-han-
dling concepts.

5) In order to promote maximum network
efficicncy, nets are kept large enough to do their
jobs, smull enough to avoid unwieldiness; each
net sticks to its own jub and concentrates on
doing it well. All nets use a standard N'TS operat-
ing procedure; net managers and control stutions
are selected with great care for best leadership
and net-know-how qualities.

68) Unauthorized stutions are discouraged from
reporting into certain NTS nets, but all traffic
reported in is handled if possible.

7) NTS ig u daily-operating system, cotnplet-
ing one *“‘cyele” of operation each 24 hours. It
operates all week ends and all holidays. There are
no ‘“‘days off.”

8) Official coverage of the system includes all
parts of the ARRL field organization (1.8, and
Canada). Other points are not covered by the
system, although individual stations may from
time to time attempt to provide such coverage.

9) NTS is a limited-load system. (So is any
communications system, when you come right
down to it.) Participants are not held longer than
the normal net meeting period, traffic overloading
being handled by volunteer stutions by speciul
schedules or funneled into non-NTS nets. [n any
cmergency situation, steps are taken to increase
the load limit, as we shall sce.

How NTS Operates

Perhaps the best way to understand NTS
operation is to compare it, with air travel. Local

The ARRL
National Traffic
System

The Traffic Division of ARPSC
and Its Importance
in the Picture

BY GEORGE HART, WINJM

National Emergency Coordinator, ARRL,
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NTS nets get the traflic to section level by regu-
lar liaison stations, just as you must get to i point
where ground transportation is available to the
airport. Section N'TS nets centralize the trathic in
certain stations to be carried to regionul level,
just as the airport bus takes you to the airport.
Region NTS nets centralize the traffic again, this
time to be carried to areus level, just as your local
feeder airline tukes you to the airport of a large
city.

At this point you catch u transcontinental jet
airliner to take you to another large city airport,
just as yvour .drea NTS net centralizes traffic in
the hands of a Transcontinentul Corps station
who shoots it by speciual out-of-net schedule to a
TCC station in the destination area. When you
arrive at the large city near your destination,
vou may have to take another feeder airline to
your actual destination airport, anoiher bus trip
to your destination city, and perhaps a taxi ride
to your actual destination. In exactly the sume
way, NTS traffic funnels down tfrom TCC to
area net, to region, section and local net for
delivery.

While the air travel schedules may or may not
be arranged to make your connections swift so
vou arrive in the best possible time (usually not,
in the writer's experience!), NTS schedules are
arranged with precisely this in mind. In the nor-
mal course a message originated on a given
afternoon or early evening should be within de-
livery range the same evening.

Of course not all messages (nor travelers) are
transcontinental, and this keeps the load at each
level more or less constant. For example, a mes-
sage going from a point in one section to a point

Tcc's JOoB 15
LONG ‘DISTANCE TRAFFIC

in another section in the same region would “get
off’” at regional level and never reach urea or
TCC level at all.

Although the basic concept of such a system is
very simple, a number of imponderables often
complicate the picture. Chief among these is thut
old bugaboo, vperator convenience. For example,
the NTS timetable calls for the Illinois Net, a
section-level net, to meet at 0100 GMT. This
works out to 1900 CST, or 2000 CDST, or any-
wuy early in the evening. But let’s say experience
has shown thut most Ilinois tratfic men are not
available at that time, they prefer to mcet ut
about “six o'clock.” Their problem then becomes,
should we mcet when most of the traffic men
want to meet, or should we meet at the time
called for and find operators who can mect then?
Very often, the concession to convenience is
made, the NTS timetuble is deviated from. the
sequence i8 disrupted, some confusion is ecaused
and the vverall system is one notch less efficient.

Now please refer to the master diagram of Fig.

N E T S

» FCC TO AND FROM
EASTERN AREA

BMT. L o ¢ A L
o000 : Y Y N A N
0100 . Yz N —
'REpR\_g_g; 1
FIFTH
0145 REGION
NET
02 TCC TO AND FROM CE.NTRAI_,
0230 PACIFIC AREA =~ ] KREEYA
T
ok FIFTH
0330 REGION
NET
sgm"‘g‘rnpN\
0400
2400 L O C A

Fig. 1—A diagrammatical portrayai of the NTS setup in the Central Areq, showing times of net meetings at the various
levels in GMT. Note that the early and late functions of local nets are combined at 2400/0000. Some of the other net
echelons have alternatives not shown above.
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1. This is an attempt at u graphic portrayal of the
operating organization of one entire NTS area,
the Central Area. There are two others, Kastern
Arvea and Pacific Area, divided roughly in se-
cordance with local standard time zones, Pacific
Area covering both the Mountain and Pucific
Time Zoner, plus Alaska and Hawaii. Note that
in daily normal operation the cyvele begins, in this
particular area, at 0000 GMT, which works out
to 6:00 e.m. CST, 7:00 p.m. CDST. This is the
nominal time for Locul Nets to meet. An hour
later, at 0100 GMT, local net representatives aund
other amateurs representing parts of the section
where no local nets are organized, meet on u
section net frequency to swap traffie. At 0145
CGDMT, Secetion Net representatives (perhaps two
of them when traffic is heavy) meet on the Region
Net frequencey, and at 0230 GMT Region Net
representatives meet on the Area Net frequency.

Betfore we continue, let’s consider what hap-
pens in one of these nets. First of all, it should
be noted that the so~culled “local™ net is usually
an AREC ncet operating on v.h.f., mecting a
minimum of once per week to qualify us a part of
NTS. They are usually in high-population arcas
in which any one of the stutions could muake
delivery by toll-frece telephone of uny messuge
for the area; however, in an ¢mergency situstion
telephoues are often out of serviee, so the practice
in making ‘“neighborhood” delivery is valuable.
The local (ARBC) net control knows the localities
for which messages might be destined and dis-
patches messages received to the neurest station,
from which point delivery ¢an be mude in person,
it necessary, or perhaps by Boy Scout messenger.
Thus, a locul net is usually primarily an emer-
geney net, but is included in the NTS framework
as an operating entity for training purposes. In
some section organizations, these locul nets are
called “intercom” nets.

Necondly, section nets themselves are aimed
ut eorernge, even though some of the participants
are representatives of local nets. Generally speak-
ing, all section amatcurs ure invited to partici-
pate, so that coverage of the scction will be as
complete as possible; where participation from
heuvy population arcus is by representation of
local nets, this naturally has the effect of keeping
the net from beiug too large and unwieldy and is a
desirable procedure.

The pattern is very similar in all nets at all
levels. A net manager lines up net control stations
and liaison stations for each net session — ditfer-
ent stations if they are available, otherwise some
doubling up is necessury. When the net meets,
stations “report in’ (QNI) at the NC¥'s direc-
tion, give their traffic list, and the NCS directs
them to whom to send it and on what frequency,
if different from the net frequency.

Locul Nets perform liaison to and from Section
Nets, Section Nets to and from Region Nets
(covering roughly a call area) und Region Nets
to und from Area Nets.

At Area level, the procedure is subject to
slight variation, becuuse coverage ureas larger
than complete continental time zones are not
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practical. Out of this problem came the Trans-
continental Corps.

The TCC is not a net but, as the name implies,
a corps of crack operators whose specific duty
it i8 to get the traffic from one Area Net to
another Area the same duy it appeurs. The job
requires participation in nets at uall levels, ability
to handle tratlic by c.w. with accuracy und
speed, and a signal strong enough to muke the
long hops that wre required.

Within the requirement for maintaining the
NTS timetable, the TCC has every leeway to do
the job in whatever muanner, on whatever fre-
quency und at whatever times are best suited
for the purpose. It is administered by three di-
rectors appointed by the ARRL Cuinmunica-
tions Manager, one for ecach of the areus. The
disgram of Fig. 2 portrays its operation.

LOCAL NETS CAN PERFORM PERSONAL NEIGH-
BORHOOD DELIVERY (F NECESSARY

Note that wherever pructicable, out-of-net
relay is preferred, und in most cases this iy in-
deed necessury; nothing slows down a net more
than the presence of a weak station with « lot of
traffic that nobody on ihe net can copy, and too
often this is precisely what happens when a
station from far away tries to report directly
into an Area Net. In individual schedules, how-
ever, there is complete latitude as to frequency
and partial latitude as to time and the “batting
average” is a great deul higher. Note ulso. as we
have tried to show diagrammatically, that TCC
stations “on duty” are encouraged to ‘‘short
circuit” NTS channels, if feasible, for trans-
mitting traffic only, in order to get traflic more
gpeedily to its destination. Other stutions ure dis~
couraged from doing this as & matter of policy.

But let’'s get back to Fig. 1. The Arca Net
has concluded, ull Region Net raps have the
traffic for their regions, the TCC functionaries
have scurried off to keep their schedules with
far-distant counterparts. The Region Nets now
mect for the seccond time, at 0330 GMT, this time
mainly for the purpose of distributing truffic re-
ceived in the Area Net. Then at 0400 the Section
Nets meet for the second time, mainly to dis-
tribute truffic received in the Region Net. Since
these lute sessions are primarily distributive in
function. they are usually shorter. Anyway, it's
getting pretty late in the evening for some of the
boys and gals. In actual practice, not very many
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Fig. 2. How the TCC works. Small letter blocks denote daily station functions, station A being the only one that reports
into an Area Net other than its own. Note that traffic from east to west goes into area nets
while traffic from west to east may go into delivery nets to save time.

gection nets have a late session. .\s propugation
conditions improve, we should like to sce rore
of them having late-evening meetings to put
most of our traffic in same-night delivery range.

By the time the second segsion of the Section
Net is cleared, it's usually too late to hold a
second session of local nets, and because traffic
at this level is usually not great in normal times,
we combine the distributive function at local
level with the originating function and set the
nominal time at 2100, or 0000 GMT.

Bear in mind that this is an example of the
Central Area only. In other areas. the times
would differ — an hour eurlier in the lastern
Areu, two hours later in the Puacific Area.

In Emergency

The ubove is strictly normal-time procedure.
When an emergency arises, NTS goes into com-
plete or partial emergency operation depending
entirely on the extent of the emergency situa-
tion und the extent of its effect. The discussion
and diagrams above outline the NTS eycle on
once-per-every-24-hour basis. When an cwmer-
gency arises, the cycle may be stepped up, in
accordance with the needs of the moment, su
that more trathic can be handled and so that it
can be handled more quickly. In the extreme
case, the cycle ean operate bi-hourly, fullowing
the sume sequence but completing it every two
hours instead of every 24. In such a cuse. opera-
tion would in effect be continuous, with normal
representution present in euch net at all times,
stations replacing each other as others are dis-
patched to the higher or lower nets with which
they are making liaison.

ARRL ewmergency voordinators in disaster
areus determine the communications needs and
make decisions regarding the disposition of local
communications facilities, in wccordance with
the need and in complete coordination with agen-
cies to be served. Scction emergency coordinators
study the situation on a section-wide basis and
make recommendations to NTS managers ut
section and/or region levels. These latter officials
make the decisions as to the extent of NTS
activation, based primarily on such recommenda-
tions, and in turn make rccommenduations to
NTS net managers at higher levels and TCC
cirectors regarding any extraordinary activation
of wider arcas that might be deemed necessary.
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We are not so nuive as to think that when such
un emergency arises unexpectedly, everything
will go like clockwork. ARPSC officinls, like
evervone else, will get excited, will be prone to
make hasty and not-too-well-thought-out Je-
cisions and recommendutions, and the all too
familiar disorganized scramble of unprepared
amateurs now magnanimously offering their
obviously superior skills and equipment to the
cause will add to the confusion. But we have to
have u basis for planning, and outlining specific
duties and functions for each ARPSC officiul is a
good way to start. By “ARPSC official” we
mean the EC, SEC, NTS manager and TCC
director appointed specifically to perform their
specialized functions. In an emergency situation,
these officials in the disuster area should be the
bosses of our amaienr radio facility. Elected ud-
ministrative or policy-making officiuls should in
such a case follow orders, like anybody clse.
There is no usc uppointing such officials if we ure
not going to permit them to perform.

The ARRL precedence system clussifving mes-
sages as “emergencey,” “priority" or “routine”
was cstablished for determining how ecertain
typer of messages should be handled. This is
something so new in uwmateur traffic handling
that it is taking our nets quite some time to get
used to using it properly. ARRL CD Form 3
contains this und other useful information; this
form is in the back of every ARRL log book or
is available separately without charge to who-
ever wants it,

How You Fit In

You can participate in NTS by participating
in yvour lorcal or section net, regardless of mode or
bund, and helping to malke it & purt of NTS by
canforming to the svstem’s stundards. There
are very few scetions which do not have traffic
or emergency nets of one kind or unother. They
are in the ARRL Net Directorv. You start at
the bottom, improve yvour proficieney and net
“savvy,” eventually “graduate’ to u higher
level und if you acquire the proper e.w. profi-
cieney level vou could wind up us a regional or
area representative or even in the TCCY, where
we don't fool wround with the trattic or the opera-
tors, but get the job done.

Try it. You might just find that doing some-
thing useful is enjoyable. [o5F]
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Building Fund Progress

AIcH will it be? Canadian, Hudson, or North-

western? These three divisions are running
neck-and-neck down to the wire, each striving
to be the next one to reach 100 per cent of quota.
It’s going to he close! Canada necds only $930
to reach the mark, while Northwestern and Hud-
son respectively need $936 and $998. Because of
the matching funds agreement, this means that
the fellows in these three divisions necd actually
raise only $465, $468, and $499. We know it can
he done, because just last month the Hudson
Division alone turned over some $2500 (o the
Building Fund. Nice going, gang!

Our eyes are going to be on these three front-
runners, but don't overlook some of the other
divisions who ure breathing down their necks.
Roanoke, for instance, jumped from 9th to 6th
spot, and with another couple of months like last
wonth will be in the 1009, bracket.

The division standings at the end of April were
as follows.

Dakota 116.7%  Midwest 782
New England 114.9 Delta 70.2
Hudson Pacific (9.2
Northwestern ! Rocky Mountain 1.5
Clanada N Atlantic 1.4
Roanoke BN West Gulf 59.9
Southwestern 1.9 Great Lakes 50.6
Central 81.6 Southcastern 50.3

Every division has now reached at least half of
ite amsigned quota. Those old reliables, Dakota
and New Kngland, continue to eontribute, and
are still way out in tfront and oversubseribed by
some 1597,

Let’s go!

Members Are Saying

T treasure all that ARRL has done for the ama-
te -s, and so hope that things continue to progress
with your work for the fraternity iu the vears uhead.
[ think your present program to upgrade the ama-
tenr ranks is needed. However, I heur a lot of fellows
complaining about it, and guess the shoe pinches
them. I'll be glad to caoperate inany way I can, even
to getting unother license exumination, if that is
required. — WIV G

The League has served me well since my first
entry into amateur radio in 1919 and I know, like
thousunds of others, that 1 would not be enjoying
this wonderful hobby forty-five yeurs later except
tor the efforts of the American Radio Relay Leugue.
— W4TAZ

Ham rudio has brought me a lot of pleasure in
life, u wife, friends of long standing here and abroad.
I um surc anything ARRL does und has done for the
amateur is appreciated by those who (think, -
W5CRM

Here is a contribution from the XYL, K5UIM,
and myself toward the ARRL building fund. We
stund 1009, behind the League. -~ N5 TN

T have passed my General and would like to thank
you from the bottom of my heurt. I am sure I would
never have pussed without your theory guides, and
code messages from W1AW. My code speed is about
25 w.p.m. The enclosed contribution is probably
very swmall, but it’s all an eleven-year-old cun pull
from his pocket. — W.14RLI
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Fnelosed is our club’s second contribution to build-
ing fund. We do appreciate the good work the League
is doing. Keep it up.— Amateur Radio Technical
Suctety of St. Lowis

I am enclosing a cheek for the building fund in
recognition of the work of Ted C'roshy and his
friends on the HBR receiver. After reading his arti-
cle in the April issue of QS7 I felt more strongly
thau ever that Ted’s efforts represent. amateur radio
at its very best. — John W, Hancock, Jr., Ruanoke,
",'N,.

Enclosed is a check toward the bhuilding fund for
the new headquarters. If it was not for the good
work of the [Leugue, amateur radio as we enjoy it
today would be unknown. — AKGGJ R

I have hcen thinking how embarrassing it would
be if I met Hiram Percy Maxim in heaven and had
to tell him I reneged on the donations. Believe me,
Hiram dug down deep to save amateur wircless for
us. - K601

The Northwest Amateur Radio Club wishes to
express its sincere thanks to the Leugue and to
Cleneral Manager John Huntoon for his excellent
tulk on the history of ARRL, the new building at,
Newington, aud incentive licensing. Please accept
the euclosed cheek to assist in your building fund.
We wish you every success in this effort. — WILAM

Maybe this will buy a brick or two. I thank the
ARRL for the help it has given me, — N5GGV
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1964 ARRL Field Day Rules

Annual Test for Emergency-Powered Stations, June 27-28

sunds of amateurs in the ARRL Field Or-
ganization are busily readying generators,
planning operating schedules, allocating assign-
ments and otherwise impatiently awaiting this
official radio-umateur way to start the summer.
Each year the ARRL Field Day test renews
and demonstrates our individual and eollective
ability to set up radio communications in an
emergency. Civil defense as well as natural disas-
ter, such as the recent one in Alaska, require all
the communicutions equipment and facilities that
can be developed. You can participate with a
club or non-club group portuble: one- or two-man
portable station; mobile, ¢mergeney powered
home station or as a regulurly powered home
station. Whatever your cluss of participation,
you're sure to gain valuable operating experience
under field conditions as well as have a grand
time.
Here are examples to assist score calculations:

G,ET ready for Field Day, June 27-28. Thou-

Hfrxample 1
Assume a 25-watt rig wholly un batteries. not originating
or relaying any messages, and not having more than two
operators.
40 points (40 stations worked)
3 (power below 30 watts)

120
% 8 (all radio equipment independent of commercial
mains)

360
¢ 1.5 (1f Class B or (X and everything on batteries)

540 claimed score

Frample 2

Same as Example 1 but one Field Day Message to the
SEC or SCM is originated and passed in good forin.

65 points (40 Q8Os + 25 points for I'1) messare)
9 (3 % 3 = power multiplier multiplied by independ-

ence-of-mains multiplier)

H85
# 1.5 (everything on batteries)

877.5 claimed score
(Copiex of all mexsages originated and relayed must acrom~
pany Field Day reports.

Erample 3

‘The Podunk Haollow Radio (Mub (or any group of three
or more licensedd operators), portable at its F'D) gite, operates
two transmitters sitnultancously. Kach rig runs 75 watts in-
pnt and batteries or generators furnish power., One message
is started in goodd form (25 points), 1 is received and relayed
onward (2 points), and 230 stations are contacted.

257 points (230 QSOs + 25 + 2)
w2 (power input over 30 and under 150 watts)

3 (all gear independent of mains)
1542 claimed scure
(No battery multiplier for either clubs or groups.)

Mobiles are an important part of Field Day
too, and clubs should strive to get all member-
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FIELD DAY TIMETABLE

Time Start End
June 27 June 28
CGMT 2100 2400

(Operate no more than 24 ¢onsecutive
hours out of the total 27-hour period)

owned mobile units on the uir during Field Day
and report their mobile scores for the mobile
aggregate scores to appear in the tinal results.
Mobile units are the key to any emergeney work.

l.og forms and summary sheets are now avail-
able on request from ARRL, 225 Main Street,
Newington, Conneeticut 06111, Your best bet is
to send for some, the svoner the better. You
may also use the summary on the next page, or
prepare 2 facsimile. All reports should inelude
sturting and ending time of operation, bands
used, dates and contuct times, culls of stations
worked, signal reports sent and received, und
locations of stations worked, as well as power
sources and inputs, location and call of station,
number of trunsmitters in simultancous opera-
tion, number of persons participating, club name
(if any ), and score computations. Results must he
postmarked no later than July 27 for QST listing.

Portable stations are reminded to be sure they
comply with FCC regs in siguing portable. Ct.w.
stations follow their cullg with a slant bar followed
by the numeral of the aresx in which they are
operating; phone stations follow their ealls with
their geographicul location. See See. 97.87(h),
old Sece. 12.82, of the amateur rules for detaiis.

Check these FD rules, which follow below, very
carefully; a scan of last year's FD results (De-
cember, 1963, @ST) may give you some hints.

Rules

1. Kligibility: The Field Day is open to all radio ama-
teurs in the gections listed on page 6 of this issue of QST

2. Object: tor portable and mobile stations to work as
many stations as possible: for home stations to work as
many portahle and mobile stations as possible.

3. Conditions of Entry: Kach entrant agrees to be
hound by the provisions of this announcement, the reguia-
tione of his licensing authority, and the decisivns of the
ARRL Contest (‘ommittee.

4. Entry Classification: All entries will be classified ac-
cording to number of transmitters in simultancous opera-
tion. They will be further classified as follows: ‘‘A." elub or
nonclub group portable stations; “B.” unit or individual
purtable stations; *'(1,"" mobile stations; “D,” home stutions
operating from emergency power; YB," stations oper-
ating from commercial power gources. ‘Thus a club or group
running three tranamitters simultaneously will be in the 34
classifieation, or u mobile station with one transmitter will
be in the (C classitication,

Portable stations are those installed temporarily, for I'D
purposes, ut sites away from customary fixed-station loca-
tions. Portable equipment or units must he placed under
one call and the control of one license, for vne entry, All
control locations for equipment opersting under one call
must lie within a 1000-foot diameter circle.
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({roup parlicipation is that portable-station work ucconi-
plished by three or more licensed operators.

{7nit or individual participation is that portable-station
work accomplished by either one or two licensed operators.

Mobile stations are complete installations including power
source and antenna, mounted in or on vchicles and capable
of being used while in normal motion. 1f they utilize antenna
supports not normal or suitable for use during motion, in-
stallations must be classified as portable instead of mobile.
fiach mobile ¢ntry call must be ditferent from any other
KD station participating,

Home s'ation pariicipation is that work by fixed amateur
stations not operating portable or mobile.

A transmitter used to contact one or more stations may
not subsequently be used under any other call during the
Field Day period (with the exception of family stations
where more than one call is uysigned to une location by
FCC).

5. Field Day Period: All contacts must be made during
the period indicated elsewhere in this announcement. An
entry may be vperated no more than 24 consecutive hours
of the 27 hours available.

6. Bands: Fach phone and ¢.w. band is regarded as a
separate band, A2, radio-teletype and frequency-shift key-
ing are grouped with Al, in the bands where they are
allowed. All forms of voice transmission will be grouped
with A3, in the bands where they are allowed. (In Canada
the respective phone bands apply.)

‘The use of more than one transmitter at one time in the
same band is not allowed.

7. Exchanges: Signal reports and ARRL section (or
specitic location) must be exchanged in proof of contact.

8. Valid Contacts: In ('lasy A, B and (*, a valid con-
tact i8 a complete exchange with any amateur station. In
Classes D and E, a valid contact is a completed exchange with
any station in Class A, B or C. ('ross-
band contacts are not allowed. C'ontacts
by mobilestationsmay hetnadeinmotion
or from any location(s). A station may be
worked more than once only if the addi-
tional contacts are made on different
bands.

9. Field Day Message: A Field Day [“] "
Message is one originated by a ('lass A, et
B, or (! station and addressed to the {__4e
SEC or SCM (see address in ¢S7’, p. 61 T Je.
stating the number of operators, the ==
field location, und the number of |~_.l 0.

(e

Hobile

AREC members at the Ficld Day
station. Only one I'ield Day Message
may be originated.

10. Scoring:

Message Credit: Credit for handling
megssages may be obtained only us fol-
lows: 25 points for originating one ield
Day Message to SEC or SCM. In
addition, each Field Day Message re-
ceived for relay will seore 1 point when

FOWER SOURCE (check)

E“' Cenerator.

ARL FIEL
STATION CALLevcsassocsnsseses
(indicate / where applicable)
CLASS OF ENTRY (check only ¢ng)
Club or.group rortable.
Un{t or ind{vidual portabls.

Home -- Emergency power.

Homs -~ Coemercial power.

Feriod of FD operation:

grounded-grid amplifier is its plate input plus the plate input
to the driver stage.

I'ndependence-of-Mains: All radio equipment independent
of commercial power source: 3. All radio eyuipment not
independent of commercial power: 1.

Battery Power: (applies to ('lass B and C only): 1.5, The
battery capacity or size shall in all cases be adequate to
permit one hour's continuous operation of the station.
Charging batteries from commercial mains while hatteries
are connected to transmitter or receiver voids the ‘‘inde-
pendence-of-mains” and “'battery power’ multipliers.

Multipliers do not apply to Class I) and K cntries.

Final Score: The final score equals the total points” mul-
tiplied by the *‘power multiplier’” multiplied by the *‘inde-
pendence-of-mains’ multiplier (multiplied by the “hattery
power” multiplier, if applicable.) W here different multiplicers
apply during the IField Day period, points are multiplied by
the inultiplier in effect at the time the points were earned.

11. Club Aggregate-Mobile Scores: tintries under
("lass ¢ muy be cumbined to form a ‘‘Club Aggregate-
Mobile Score.” The club name must be noted on the in-
dividual reports, and the club secretury must submit a
claimed aggregate score, C'redits to the extent supported by
the reports submitted to ARRL will be allowed. Only bona
fide members of the club, residing in the club territory, may
contribute to the aggregate-mobile club listing,

12. Reporting: Mail reports or entries on or before July
27. Reports must show starting and ending time of I'D
operating perivd, bands used, dates and contact times, calls
of stations worked, signal reports sent and received, and
ARRL sections or locations of stations worked. Reports
must also show puwer inputs and sources of power, number
of transmitters in simultaneous operation, location of sta-
tion, number uf persous participating, class of entry, and
score computations. [@5F=]

D DAY SUMMARY

ENTER NUMBER OF
TRANSMITTERS IN

SIMULTANEOUS OPERATION

T

If club entry, names Of ClUbieessscessasessesssessescancasssesessotssassastsnsssssraseee

Number of people participating at this ata8tionececeecseccssscscnses tecssessssesessasannne

Starting timesesesscssssssssessss ENdINGg Limeecssssnssscercoane

‘»:l Other.

received by radio and 1 point when sent Description of powsr source (generator type etc.)..... . cessteesscesense teeseee
onward by radio. No FD Message may s
pass through the same station twice. Bands vorked Mmitiplied  Score Transmitter Input
There will be a deduction of 10 points
for omission of handling data or for |:3Mee @ __ L4
defects in form. Copies of all messages (3.5 ¥e. 43 S N ]
originated and relayed must accompany
Tield Day reports. L tee H X e ]
Multipliers: 7M. Ay ] X
Power: Qutput-stage plate input 30 W Mew @i M
watts or less: 3, Qutput-stage plate -
input between 30 and 150 watts: 2. L Moo A3 X
Qutput-stage plate input betweeu 150 x
and 1000 watta: 1. The plate input of a .
X
Entries must be accompanied by this [0 nessage}” ‘
summary sheet. You may obtain the R‘—“"T' = T i A i ]
summary shown here plus log forms 5:','::;:2; ?:ﬁ::iaofq::'-é::a
free on request from ARRL; or you may  |TotaLs x CLAI/ED SCORE |minus box <)

use the very one shown here or pre-
pare a facsimile. Attach logs of all
Field Day contacts and copies of all
messages originated and relayed with

your entry.
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This certifies that the station whose call appears above was operated in accordance with
tha current Field Day rules and that, to the best of my knowledge, the points and score
As set forth in the above summary are correct and true.

(Signature of club secrotary or licenses of
aution whose activities covered in this FD entry)
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Using 5842/417A Tubes for Optimum Noise Figure at 144 Mec.

Fig. 1—The 2-meter 417A converter is buiit on the outer portion of a standard Minibox. Sides of the enclosure are cut
down to 13 inches in height. Bottom is perforated, and ends of the box, left at full height, support the assembly above
the table, for convective cooling. Power supply is built into the right end of the assembly.

A High-Performance

Two-Meter Converter

BY GERALD S. GIBBS,* W2LVQ

HE converter pictured and described here is

basically the old cascode type, originally

designed by Wallman, one of many built at
W2LVQ. The circuit remains the same because,
despite the many versions built, it has been found
impossible to improve on it. The principal differ-
ence from a similar eonverter described by
W2AZL ! is in layout.

During endless experimenting with v.h.f. con-
verters it was found that layout and wiring
techniques are extremely important if the last
possible improvement in noise figure is to be
achieved. The wireman must be a frugal type,
and wires carrying v.h.f. currents must be kept

to the absolute minimum. Working in this diree- -

tion has resulted in a design wherein “wiring”
in the usual sense hardly appears at all — a true
“wireless set,” as one wag put it.

Extensive shielding and filtering are employed
to keep interaction between stages to the ub-

* 5415 Netherland Ave., Bronx 71, New York, N. Y.
! Scheideler, ‘A Two-Meter Clonverter with a Noise
I'igure Under 2 Db.," QST, Dec. 1959, p. 23. Copies of this
issue are no longer available from ARRL Headquarters,
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solute minimum. These steps have proved to he
estremely important, though they hardly fend
themselves to mass-production methods, und
the converter is not one that can be thrown to-
gether in an evening. The puinstaking work in-
volved is well worthwhile when you experience
the thrill of being able to hear 2-meter signals
from the extreme outer edges of the potential
operating range congistently, night after night.

Electrical and Mechanical Features

Experimentation with layout indicated the
possibility of considerable miniaturization, com-
pured with most v.h.f. converters of the home-
built variety. This one is built into & modified
Minibox, 9 by 214 by 114 inches in size, including
power supply. The top of the box was hacked out
and replaced by a silver-plated brass plate,
which is used as the basic chassis of the converter.
The shielding is also silver-plated brass. Details
of the various shield items are given in Fig. 4.
R.f. coils are wound with silver-plated wire.

Various circuit and layout features of this
converter, taken one 2t a time, would offer little
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meusurable proof of their worth, but together
they add up to the lowest noise figurce obtainable
without using a purametric amplifier or perhaps a
416B stage. Here are the principal ways in which
this design departs from its popular and cffective
predecessor in QN71':

The input ("l.pﬂ.('lt()l, (', is an 18-pf. glass
piston-type trimmer. For reasons unknown this
gave o lower noise figure thun the 45-pf. ceramic
trimmer originally used. The cathode bypass, Ca,
was reduced to 25 pt., in place of the original 50.
Isxperimentation with this value is in order, if the
builder has a noise generator and is capuble of
using it effectively. Layout and the type of ca-
pucitor used may have some effect on the opti-
mum value.

Proper grounding of the center post of the first
r.f. tube socket was not possible, due to the in-
ductive reactunce of even the shortest wires.
Removal of the center post entirely helped to
stabilize the amplifier. In the grounded-grid sce-
ond stage the center post is grounded to the small
interstage shield. lsolation was improved by
making a complete box of the shield, including a
tup cover. See Fig. 4.

The neutralizing coil, Lg, is mounted so that it
ean be adjusted after the entire unit is assembled.
Adjustments made to this coil before the shielding

R.F. AMP. R.F.AMP.
417A 417A

MIXER
404A

wus completed had to be redone when the conver-
ter was buttoned up.

The power supply, consisting of a 125-volt
transformer, silicon diode rectifier and RC filter,
was included on the main chassis. [ERC black
tube shields are used to keep temperatures down,
resulting in longer tube life. This is important,
not only because good 417As are expensive, but
the converter must be completely readjusted if
optimum noise figure is to be schieved after a
tube change.

The crvstal frequency shown in Fig. 2 is for
an i.f. tuning range of 30.5 Me. to 34.5 Me., the
speeial v.hof. converter band provided in some
communications reeeivers. Coil values are given
for 14 to 18 Me. in the parts table, if the builder
wishes to use that runge. The crystal for 14 to (8
Me. should be 32.5 Me.

Another substitution some builders may wish
to make is the usc of some more-readily-available
tube than the 404A for the mixer. A 6AKS or
any similar pentode should work satisfactorily in
this stage.

Adjustment

When the converter is completed, conncet it
to the receiver input with coux. With power up-
plied, adjust the turn spacing in the second r.f.
) MULT,
12AT7

100C

OscC.

113.5 Mc.

L
RFCs

Fig. 2—Schematic diagram and parts information for the low-noise 2-meter converter. Capacitor types are indicated
by a letter following the vaive: C for ceramic, F for feedthrough-type button, S for standoff-type buiton. Capacitors
with polarity indicated are electrolytic. Resistors are Y2-watt composit on. 68-ohm cathode resisiors should be 5§ per cent;
others 10 per cent. Power supply may be anything that will deliver 100 to 150 volts d.c.
at 50 ma., and 6.3 volis a.c. at 1.2 amp. or more.

Ci—18-pf. glass precision trimmer ({Corning CGW-
602901). Mount in S54s-inch hole with Teflon
shoulder washers.

Cy—25-pf. ceramic. See text.

Cs—35-pf. miniature trimmer.

J1, Jo—Coaxial receptacle, BNC type.

Li—4 turns %4¢-inch diam., 2 inch long, tapped 1 to 2
turns from ground end.

L:—35 turns Y-inch diam., Y2 inch long.

Lx—7 turns Y&-inch diam., % inch long.

Ls, Ls—4 turns %e-inch diam., % inch long. All above coils
No. 16 silver-plated wire.

L;—14 to 18 Mc.: 40 turns No. 28 enam., close-wound
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on ¥%-inch iron-slug form.
30 to 35 Mc.: 13 turns No. 22 enam., close-wound on
Ys-inch iron-slug form.
Ls—T14 to 18 Mc.: 5 turns No. 26 d.c.c. on B-plus end of Ls.
30 to 35 Mc.: 4 turns No. 26 d.c.c.
L7—15 turns No. 22 enam., close-wound on ¥4-inch iron-
slug form.
Lo—14 turns No. 22 enam., close-wound on Y4-inch v.h.f.
iron-slug form,
RFCi, RFC2—No. 30 enam., close-wound full length of
high-value Y2-watt resistor.
RFC3-RFCs, incl.—6 turns No. 22 enam., close-wound on
high-value Y2-watt resistor,
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SIDEB Lo Le

Ce PARTITION C

]

4

/ !
RFC3 L2

C!| L[|

SIDE A RFCy L3

RFCs Ls

Fig. 3—Interior view of the W2LVQ 2-meter converter. Shielding enclosure for r.f. circvits at the left is shown with cover
removed. Principal components are indicated where placement is important.,

coil and the slug in the mixer coil (Ly and Lg) for
smooth noise output as the receiver is tuned
across the desired i.f. range. A 50-ohm resistor
should be conneceted wcross Jy as this is done.
Now disconnect the heater lead from the first
417A. With a local signul (not too high a signal
level) coming through, tune Lg carefully for
minimum response. This adjustment can be
made with the untenna connected if the signal is
not too strong. A signal source in the immediate
vicinity can be used if the 50-ohm resistor is the
only =ource of signal pickup. Reconnect the
heater.

Unless a good noise generator is availuble, you
will now have the converter operating about as
well as you can expect to get it. With the uid of o
noise generator, however, it may be possible to
optimize the value of Lj, the sctting of ') and
L9, and the value of Cj for lowest noise figure.?
Lucking a noise generator, you can do the job by
noting carcfully the margin that a signal of a
given strength provides over the noise. This can

® For detailed information on cunstruction and use of
noise generators, see Feb, 1964, QST

be determined by noting the swing of the receiver
S meter on u fairly weak signal, or by listening to
the strength of a modulated signal with respect to
the background noise. Note that smargin over
noise, rather thun maximum indicated signul
strength is the objective here.

Lf the laboratory equipment he specifies is
available, the ulignment procedure detailed by
W2AZL ! may be followed.

A Bit About Noise Figure

Though we hear the term “noise figure” being
bandied about often on the v.h.f. bands, it may
be upparent from the way the expression is used
that the speaker does not have a good apprecia-
tion of its meaning. Noise figure is a term, usually
expressed in decibels, that indicates how far «
receiving system deviates from the ideal receiver
that would make no noise at all. Such u receiver
would make no suund whatever without an un-
tenna connected, even if its audio output rating
was 100 watts and the gain was wide open. How-
ever, the mere connecting of & 50-ohm resistor
across the antenna terminals would cause enough
noise to drive you out of the room.

Fig. 4—Details of the shielding used in the 2-meter
converter. Material is 22-gage sheet brass, silver-
‘l plated. Plating can be done with silver nitrate

powder sold under the trade name, *'Cool Amp,”
and a damp cloth. Referring to Fig. 3, Side A com-
prises the left end and long side of the assembly
(lower portion in the picture). Side B is the upper

[ “" {
| - IT
H
LEFT (x| ~Bend dow o2 v
D e 1 " A L Bend up %
J Y SRS
b 15~
Dasition | 5 | Bend | PARTITION
B GO e up Il/; C
Y IRIGHT " 15 -]
yBemadp | LeNo |
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side and right end. C is the partition, D the cover
(not shown in the picture), and E the partition that
separates the power supply from the r.f. portion
of the converter. lts edge is just visible, between
the filter capacitor and L7 and Jo. The hole at the
right side of D permits adjustment of turn spacing
and position of Ly, L4+ and Lg when cover is in place.
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So, if you want to find out how good your
receiver is, adjust the controls so that you can
just hear u bare minimum of noise, with no an-
tenna connected. Now put a SU-ohm resistor
across the input. You should be able to hear the
noise inerease perceptibly. A similar test can be
mude by setting the threshold of noise with the
resistor connected. Then replace the resistor with
your antenna. The noise should rise markedly,
even if vour location is a quiet one, and you make
the test at 3 A.M., when mun-made noise is close
to zero.

The converter described passes these tests with
flving colors. 1t will also show an increase in noise
when the antenny is aimed at the sun, over the
noise level when it is aimed at quiet arcas of the
sky, or at an unpopulated section of the horizon.
Use of this converter has been a real joy to the
author. It is a worthwhile companion to the pair
of 4CX250Bs used in the 2-meter transmitter.

One last bit of advice: the 417A does not tuke
kindly to large doses of r.f. power. Better install a
relay to short the couverter input when trans-
mitting! mET—]

o Yow dpparatus

Q-Tran Balun

THE Q-Tran balun is designed to match an unbalanced
L 50- or 70-0hm cnuxial feed line to a balanced 50- or 70-
ohm Joad. Applications would be for dipoles, inverted * V"
dipoles or heams.

‘Che mechanicul construction of the Q-Traun is such that
it can serve as the center insulator for the dipole. A look at
the photograph shows the high-impuact plastic housing and
vhe two metal “ears' that project from the eyvlinder for
attaching the dipole wires. Electrical connections to the
wirea are made to the lug terminals at both ends. The coaxial
feed line attaches to the S0-239 connector. ‘I'wo small holes
at the bottom of the case (connector side down) act as
breather holes so that moisture can't collect inside the
cylinder.

The photograph ulso shows what's inside the balun: a
ferrite core with a bifilar winding of heuvy wire. The fre-
.(uency respunse is broad-band, from 3 to 30 Mec.. and the
device is rated at one kilowatt a.w. and ¢.w., and 3 kilowatts
3.8.b. The assetubly is cauted with au epoxy dielectric paint.
The finished unit measures only 2 inches in diameter and is
4 inches long. 1t weighs 7 ounces.

Although the balun is designed for 50- or 70-ohm installa-
tions, it will handle mismatches of up to 5 to 1. The Q-Trun
is manufactured by Allinger Products, 1 Linden St., Nor-'
walk, Conn. — £. L. C.

B & W Portable

Emergency Antenna

WITH the coming of spring, warm weather, and vacation
time, a ham's fancy turns to the open road and portuble
uperation — which usually meuans setting up the station
in wotels, hotels, ur stimmer cottages. An antenna called
the *“Vacationer' wsolves the antenna problem for those
one-night. stands, The Vacationer is designed to work on
3ix bands: 2, 6, 10, 11, 15 and 20 meters.

I'he antenna kit weigzhs only three pounda and, when
isassemnbled, is only 18 inches iu its longest dimensiou. The
photograph shows the Vucutioner as it appenrs ready for
traveling.

A base-loaded radiator on 10, 15, aud 20 meters, the
anteuna consists of a 57-inch telescuping whip that attaches
to an arm clamp and base nssetibly. The base assembly is a
plastic cylinder with two machine screws attached. A load-
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ing coil for the desired band of operation is slid over the
cylinder and held fast by the machine screws, which also
make the necessury electrical connections from the coil to
the whip and the feed line. The window mount has u thumb-
screw clamp for attaching the entire antenna to a window
sill, bottom of the window sash, or other convenient point

§8s ..

that will allow the antenna to project outside the building.
In the case of metal windows and sills, the antenna must be
insulated from the metal and should be clamped to the
gla§s part of the window.

f)n 5 meters, a shorting bar is placed across the loading
coil screws and the antenna is extended to 57 inches to
make a quarter-wave radiator. On 2 meters, the whip is
retracted to 14 inches.

) A'lso associated with the antenna is a counterpoise con-
sisting of a length of insuluted wire with an alligator clip at
one end. With some installations. it will be necessary to clip
the counterpoise to the thumb serew on the clamp and dress
the connterpoise along the tloor adjacent to the untenna for
the best ““inatch.” The instruction sheet furnishes suggested
cuunterpoise lengths for the various bands, 1t should go
without saying that an s.w.r. bridge is a necessity when
using this antenna! A ten-foot length of R(i-58 feedline is
furnished with the antenna.
~ The Vacutioner is a product of Barker & Williamson,
I'ne., Bristol, Pa. - [, /.. (!,

®e Stravs %

W. T. Jeffers of New Frontiers of Faith, P.(). Box
7129, Tulsa, Oklahoma, is raising funds to set up u
ham station ut the Culion Leper Colony in the
Philippines (and four other colonies luter). Gifts of
weur and parts will be welcomed.

Murphy Strikes Again!

Cloncerning the November 38, us reported in
May QST: W4CKB should have uppeared in the
“elean sweep’ tabulation after an FB effort of 74
secetions in just 74 OS0s; KN3YOP won the KPA
Novice awuard; OT WICMW erroneously wound up
in the phone results and he's & 999, c.w. man;
W3MBS should be K3MBS; W6MLD mysteriously
appeared in Santa Barbara although operating in
3. F.and KAITUT should appear in the phone, not
c¢.w., Virginia results with 10,280.
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o (ST dnticle (Contest Winner

tion for DX or high contest scores, the rudio

amateur often forgets the primary reuson
that he is given the frequencies from which he
derives the enjoyment of his leisure. 1t is due to
the fact that amateur operation is useful and
beneficial to a larger part of the population that,
amateur radio gains its privileges. 1f amateurs
did not provide the benefits, the public in general
might realize more from amateur frequencies as
broadcast frequencies.

It is therefore the responsibility and obligation
of every amateur to provide or muake availuble
eortain services for any who need them. Probably
the greatest of these services is communications
in times of emergency.

In the past, amateurs have provided com-
munications when those of all other services
were inctiective. In almost innumerable storms,
Hioods and other disasters, amateurs have pro-
vided efficient communications.

In recent years, it has become increasingly easy
to sit in a soft chair before high-powered but
delicate and immovable equipment and operate
with no thought of emergency portability or
duty. Lvery amateur showld remember that his
license personully obligates him to proride what
help in communications during an emergency that
s most usefid and helpful.

lsvery amateur with wun operating station
should have one station, including an antenna,
that is capuble of portable operation without
undue trouble or failure, whether it is his only
station or one of several. The more bands it
covers, of course, the more useful it will be, in
other uses ax well as in cmergencics.

A rig nced not have a handle and a buttery to
he portable. It should, however, be capable of
being loaded into a car from its usual position in
a short time, say ten minutes, and set up in a
portable position, even inside a ecar, in another
ten. Amatcur cyuipment, if it is the operator’s
only station, should not be tied up to the shack
8o that only major modification would allow it
to be moved. Even cquipment that is set in a
built-in space can, if not bolted or in some other
difficult~to-remove way held in, be removed in
ten minutes. Any dipole, trap vertical or picce of
wire with the proper coil or antenna tuner will
serve as an emergency auntenna.

The success of any emergency communications
will to a large extent depend on the organization

* P,0. Box 157, Montrose, Colorado.
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IN the fun of operation or the heat of competi-

of the effort. Responsibility for this, particularly
in local disasters, is that of the local club. It
would be u heavy burden for each amateur to
provide his own emergency antennag, generator,
and van or operating position. A club, however,
can build autennas and obtain a suituble genera-
tor and cables with much less difficulty. Club
antennas set up in an advantageous position
provide not only a position for emergeney opera-
tion, but for tests, Field Day, and even operation
in other contests. A club antenna furm can in-
clude some special antennas that most of the
members would not themselves have room for,
giving the club antennas real DX Jesirabilities
and capabilities. A central point of operations
provided by a club antenna farm atfords a club
a definite advantage in emergencies.

While it is desirable to have commercial power
for such a eentral point of operations, emergencey
power i# «u necessity. One large reliuble generator
with cables to reach all rigs in the antenna arca
is desirable, especially if u spare is owned orcan
be borrowed during an emergencey by the ¢lub. A
trailer-mounted generator is usually the most
convenient and generally useful, lending itself to
ity non-cmergency Uses.

Operating positions in the antenna area can be
provided by the cars or station wagons of mem-
berg, small buildings that are kept at the arca,
or even by club members’ campers or camping
trailers.

While « central location is important in emer-
gency preparation, it is of little use by itself in a
localized disaster. For this reason, it is advisable
tor & club or several individual members to own
small power units which can be easily moved
and used by single stutions operating from porta-
ble positions. A van for one or more portable
stations is also very useful. A used school hus is
one of the best und cheapest sources of such a
van.

Mobile stations arc the quickest and probably
the most useful type of portable stution. Most
clubs will have sume members with mobile sta-~
tions. These stations should be taken full advan-
tage of in the club emergency plan. There is
another source for inexpensive mobile rigs that
can be used in communications for local cmer-
gencies. Utility companies usually repluce their
mobile equipment every few years. This equip-
ment can usually be converted quite casily to
the six- or two-meter band. If the company con-

(Continued on page 170)
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o Rocont fauipment —

The Hammarlund

HXL-1 Linear Amplifier

HE recent popularity of transceivers has led
Llogically to an incrcused interest in linear
amplifiers to go with them. Hammarlund has
obliged with the HXL-1, a lineur amplifier that
includes its own built-in kilowatt power supply.
It is bandswitching and covers the amateur
bands 80 through 10 meters.

Two fan-cooled 572\ zero-bius power triodest
are used as r.f. amplifiers; these are the United
I8leetronies graphite-anode type which c¢an be
used as direct replacements for the S11A. How-
ever, the tube manufacturer rates them with un
TCAS plate dissipation of 225 watts ench. Ham-
marjund runs the puir of these ftubes at 1000
watts d.c. input on c.w. and RTTY. On s.s.b., the
amplifier is rated at 1500 watts p.e.p. input.
About 60 to 70 watts of drive ure necessury to
push the amplifier to full output. The manufac-
turer's confidence in the amplifier and its power
supply is such that the key-down time may be us
much a8 14 hour when running 1000 watts d.c.
input!

A grounded-grid circuit is used with drive
fed to the 572A cathodes, which are isolated
from the rest of the circuit by u bifilar choke in
the tilament leads. The choke is tapped and drive
ir introduced to the proper tap by the panel-
controlled BAND seLECcTOR switch. This input
circuit presents an ulmost constant 50-ohm
impedance on all bands.

A pi network in the amplifier plate circuit is
designed to matech loads over the runge of 40

' Wolfe, * Uk572s in Grounded Crid’, @87, May 1961,
page 16.

The complete HXL-1 kilowatt linear amplifier with its
cabinet removed. At the right in the photograph are the
plate power transformer and filter capacitors for the
power supply section. The two 572A triode amplifiers
with cooling fan are in the foreground and the r.f. am-
plifier tank circvit and band switch are at the center top.
The large variable capacitor is the 330-pf. plate tuning
capacitor. Just to the left of the tubes is the 1-pf. neu-
tralizing capacitor. Rear apron components visible are,
from left to right, antenna output connector (SO-239),
external relay terminals, r.f. input connector
(SO-239), fuses, and line cord.
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to 80 ohms. (fanged to the before-mentioned
bauud selector is u switch section that chooses
the correct taups on the pi-network inductor.
On the 40- and 80-meter bands, fixed values of
capacitance are also selected by the switeh to
supplement the 1150-pf. loading capacitor.

The dominant scetion of the HXI-1 is the
power supply, which is quite evident when one
goes to lift the unit. A husky transformer, which
has o dual primary for use either on 120 or 240
volts, supplies the high voltage for the amplifier.
A full-wave voltage doubling circuit using semi-
conductor rectifiers provides the high-voltage
d.c. A bank of electrolytic capucitors in series has
an effective filtering capacitance of 33 uf.

Both the voltage and amplifier plate current
can be monitored by u panel meteron the HXL-1.
A panel METER switch allows for switching be-
tween plate current (0-1000 ma.), plate voltage
(U-2500 volts), r.f. volts (2-250 volts — roughly
accurate when working into a 50-ohm load), and
linearity. R.f. volts are measured by sumpling
r.f. through a resistive divider at the output of the
pi network. The meter scale culibration is ac-
curate to whout 20 per cent.

The viNgarITY meter position allows the op-
crator to tell ut o glance if there is & proper re-
lationship between the input and output r.f.
voltuges. Fig. 1 is the circuit used for linearity
checks.? The indicating meter is a basic 0 to
1.2 ma., with zero about two tenths upscale.
When the amplifier's plate circuit tuning and
loading are adjusted properly to show the correct

" Recent Equipment, QST, November 1961, p. 67.
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IN34A A

Boitom view of HXL-1 linear amplifier. That's a brute-
force line filter at the lower left of the photograph.

50.0 ANT.

CR,

R ¥ N34A

Fig. 1—Circvit of the linearity bridge used in the HXL-1
amplifier. Input and output r.f. voltages are compared
and if they show the correct relationship, and thus good
linearity, will give a zero indication on the meter. The
BALANCE potentiometer, R, is a panel control.

load impedance to the power amplifier plates,
the input und output r.i. voltages through the
resistive voltage dividers in Fig. 1 will be the
sume. With equal and opposite voltages uppeur-
ing at the meter, it indicates zero, and thus good
linearity. Diodes 'Ry and (R rectify the r.f.
voltage for use in the d.c. meter circuit. Capacitor

Hammarlund HXL-1 Linear Amplifier

fleight: 9L inches.

Width: 171 inches.

Depth: 15 inches.

Weight: 66 pounds.

Power requirements: 110/120 volts 50 /60
eyeles, 220/230 volts 50 /00 eycles.

Price class: Under $100.

Manufacturer: Hammarlund Mfg. Co.,
53 West 23rd St., New York 0. New
York.

¢y i8 for calibration and is factory set. The
BALANCE potentiometer, I?, is @ panel control
and is provided to compensate for slight un-
bulances due to the frequency sensitivity of the
bridge. The meter is adjusted for zero with the
BALANCE control when the amplifier is being
driven by an unmodulated carrier.

A relay built in the HXT-1 amplifier allows
for exciter-only use for crosstown contacts or
other low-power applications. Relay rontacts
are d.p.d.t. and connect the exciter output
dircetly to the untenna or to the linear amplifier
input. In the lutter cuse, the amplifier’s output
is connected to the antenna. In straight-through
operation, the d.e. ground return for the amplifier
grids is open, muking the amplifier inoperuative.
Two terminals at the rear of the HXL-1 are
for control of the relay. When the amplifier
gwitch is on and the terminals are shorted, the
relay closes and the wmnplifier is in the circuit. The
exciter is automatically switched directly to the
antenna when the amplifier’s power switch is
turned off.

In trying out the HXL-1 here at the ARRL
lab we found the amplifier easy to hook up, tune,
and use. There were no indications of instubility
and the amplifier showed a gain of about 10 db.
over the design frequency range.

The HXL is housed in a grey perforated
wrap-urouud cabinet. The panel is also grey and
contains the meter, BAND-SELECTOR, TUNING
knob, LoAbiNG knob, METER switch und ““rocker”
type oN-0FF switch. Physical imensions und
styling of the HXI-1 are similar to that of the
Hammarlund HX-50.3 — K. L. (.

3 Recent Equipment, QS87', March 1963, p. 50.

Brelonix MP-40 Modulator Kit

THE Brelonix modulator kit, MP-40, is a good example of the
L logical application of transistors to amateur radio equipment.
The kit is a transistorized modulator capable of outputs in excess
of 40 watts (50% duty eycle), which means it can modulate

transmitters in the 75-to-100-watt r.f. class.
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A completely transistorized modulator for mo-
bile service certainly has advantages over its
vacuum-tube counterpart. Standby current drain
on the vehicle’s primary power supply is practi-
cally nil, there is no long wait for the heuaters to
warm-up, and the device is extremely efficient,
especially when you consider the saving in
heater power.

The MP-4() circuit is somewhat similar to the
one described by Harper! several years ago in
QNT. The input cireuit to the speech amplifier is
designed for a4 H0-ohm single-button carbon mi-
crophone. However, an auxiliary 15,000-ohm
input tap is avuilable. Audio is transformer-
coupled to a pair of push-pull 2N66Y driver
transistors that in turn drive the push-pull
2N277 modulators. The output impedance of the
modulation transformer will match Class-C loads
of about 3000 to 7000 ohms. A separate winding
on the modulation transformer provides low-
impedance output for driving a 4-ohm speaker,
as for paging applicutions. Maximuin d.c. voltage
and current to the Class-C load should not exceed
600 volts d.c. at 150 ma.

An item which is uvailable as an accessory for
the MP-40 is a modulation limiter aund filter
which restricts the frequency response to 300 to
3000 cycles. At 4000 cycles, the signal is down
30 db. or more. This concentration of voice
frequencies in a narrow range reduces the chances
of splatter and gives the speech a good “ecom-
munication sound.”

The MP-40is housed in a package which makes

! Harper, “A 12-Volt 50-Watt Transistor Modulator.”
QST, June 1960, page 46,

Brelonix MP-40 Modulator Kit

Height: 134 inches.

Width: £} inches.

Depth: 634 inches.

Power requirements: 12 to 14 volts d.c.
(negative ground only); 500 ma. no
signal, 8 amps at 10 watts output.

Price class: $50.00.

Manufacturer: Brelonix, Inc., 5115 26th
Ave., N.W.. Seattle, Washington.

This view of the Brelonix modulator shows most of the
components that are mounted inside the chassis-box. The
two output power transistors are iocated between the
cooling fins at the left of the photograph. The two driver
transistors are attached to a panel inside the box just
above the modulation transformer in this view. Except for
the microphone, all of the connections to and from the
modulator terminate at the 8-pin octal plug. The gain
control is also visible in this shot.

it convenient for use in the mobile station. All
of the connections to the modulator, except for
the microphone, are made to un S-prong octal
plug. The microphone connector is u standard
li-inch 3-conductor jack. The push-to-talk cir-
cuit from the microphone returns to the octal
plug for connection to an external relay or control
circuits. The instruction munuul furnished with
the modulutor includes several suggested hook-
ups involving control circnits, the power supply,
and the transmitter.

The modulator shown in the photogruphs waus
supplied to us already wired. However, the 17-
page wiring and instruction manual shows that
it shouldn’t be a difficult job to wire and test the
unit. Step-by-step iunstructions are given for
construction and wiring, along with operating
instructions and testing tips. — E. L. C.

‘@-Straysgl

Sorry, but templates are not always available for
equipment described in QST articles. If templates
have been made up, we will mention that fact in the
article. If the urticle doesn’t mention templates, we
haven't got 'em.

WIETF/1 will offer Rutland Co., Vt.,, QSOs
June 4-7, 80 through 15, mostly 20-meter s.s.b.
(14,325 and 14,200) and c.w. (14,020 ke.).

W6ZPX took top spot in the QUWA QSO Party
in ¥ebruary. His 225-Q80 tally was closely followed
hy WSNBK's 223. W6ZPX und W4K'NQ have won
twice and are tied for trophy award honors.

June 1964

A 64-page cumulative index to QST is available
for 25¢ postpaid, covering the years 1950-1962. Re-
quest your copy from ARRL Hgq., 225 Main St.,
Newington, Conn,

The Navy MARS technicul information messages
are now heing sent the second and fourth Sundays
of esch month at 22007 on 13975.5 ke., 22457 on
7380 ke., 23307 on 4015 ke., and 0015Z (Monday,
GMT time) on 2744 ke.

During the c.w. section of the DX Competition
in March, KA2LD Q30ecd both WYGIL and K6GIL
simultaneously.
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o Technical (orrespondence
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1 0B. DESENSITIZATION

| Fig. 17360 mixer, desensitization
and cross modulation under three sets
of operating conditions. (A) Cathode
| bias; bias resistor bypassed for r.f.

| k B only; 3 volts r.m.s. oscillator injection

3% CROSY MODJU\UON] per deflection plate. (B) Same as {A),
L1 except cathode also bypassed for

3% CROSS MODULATION
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CROSS MODULATION AND “ R /
DESENSITIZATION S Ry /

’ . . _— __|—1-DB. DESENSITIZATION } — L ~ 11
Technical Editor, QST —— 3% CROSS MODULATION r

There is a great deal of confusion among the DESIRED SIGNAL-100uV. |
amateur fraternity as to just what cross modulation —4— U -
is. My comments are made in an attempt to clarify N
some recent statements in QST which have further
clouded the issue.

The article, ** A New Approach to Recciver Front-
kind Design,” by W. K. Squires, W2PUL, in the
September, 1963 issue gives some test results and
the method by which they were obtained. The de-
scription, though brief, appeurs to be that of u test
for desensitization, not strictly cross modulation.
These two receiver maladies, although somewhat
related, are not the sume. 1t is my purpose to point
out the difference and give some additional data to
clurify the point for the record.

Cross modulation is the transfer of modulation “TA_z
from an undesired signal to a desired signal. The /
test is made with an unmodulated signal of low ) L #1 -
strength. This represents the desired signal, und the 1
receiver under test is tuned to peak this signal. A :sv ams e
separate modulated signal is introduced into the re- . | //
ceiver at a frequency to which the receiver is not
tuned; this isx the undesired or interfering signal. ]
When it is made sufficiently strong, the modulation o
will appear in the output of the receiver. If the out- 1.2 1.4 1.6 1.8 20 2.2
put results from true cross modulation, removil of VOLTS FIXED BIAS (-)
the dgmrf:d sngnal.wﬂl remove tb:e audio output, and_ Fig. 2—7360 mixer, desensitization and cross modulation
u variation of a few [{llolc)'cles in the frequency of against grid bias and oscillator injection voltage.
the interfering signal will produce no change in

w
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audio output.

Tu obtain quantitative measurcments, the pro-
codure is as follows: a reference audio output is
established which usually is the output level when the
desired signal is modulated 30 per cent. The modu-
lation of the desired signal is then removed and the
interfering signal is modulated 30 per cent with the
sume audio frequency. The level of the interfering
signal is then increased until the audio output is at
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some arbitrary level less than the reference level.
Three per cent cross modulation is a level often
used and the wudio output in this case would be 20
db. less than the reference level. A plot of r.f. signal
level required to produce this much interference
versus frequency scparation from the desired signal
is often secen for military receivers. If a single stage
is to be measured, no input tuned circuit need be
used, since the level required at any frequency re-
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Fig. 3—7360 mixer, sensitivity vs. grid bias; oscillator

injection 5 volts r.m.s. per deflection plate; approximately

3-ke. bandwidth. Signal voltage does not include step-up
of antenna coil with tuned input circuit.

moved from the desired signal can he deduced from
i knowledge of selectivity characteristics of the coil
or coils intended for use ahead of it.

Desensitization is a simpler measurement. An
output level is established from the desired signal,
which is modulated. The interfering signal, which is
not modulated, is increased in level until the audio
output decreases some arbitrary amount. One db. is
wbout the smallest increment perceptible to the
human eur and was used in the measurements that
produced the curves shown in Figs. 1, 2 and 3.

From this, we can easily sece that bhoth signal
generators cannot be modulated at the same time if
meaningful results are to be obtained, and that
definite levels of interference should be stated if
results are to be useful for comparison with other
receivers or circuits.

All of the above discussion does not detract from
the conclusions drawn by Mr. Squires in his article.
In fact, my measurements, made us described, sub-
stantiate his contention that a very high order of
performance is obtainable without an r.f. amplifier
using the 7360. Some experimenting with bias levels
and oscillator injection showed further improve-
ments over the cireuit conditions outlined by Mr.
Squires, ut least for the particular tube tested.

In evaluating these curves, it must he kept in
mind that no input circuit was used. ‘Therefore,
sensitivity will be improved by the voltage step-up
available in an input tuned circuit. Interfering signals
will also be stepped up if they are close enough
in frequency.-— R. K. .Jeffers, W2ALL, General
Lynamics/ Electronics, Rochester, N. Y. 14601,

PHASING NETWORK CONNECTIONS
‘Technical Editor, QST
For the past seversl months I have been in cor-

respondence with Jay Gooch, WOYRY, author of
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the article in October, 1963, QST on the s.s.b. six-
meter rig. The following has been confirmed experi-
mentally by Mr. Gooch and myself:

The B & W 2Q4-350 phase-shift network does not
require balanced (amplitude) drive for correct ap-
eration, as stated in the I'eedback item in January
QNT. 1t must have the inputs unbalanced in the
rutio of 2/7 us do the Millen and C-E units. The
difference is that the B & W unit has an input
impedance of 500 ohms maximum and therefore will
not be matched properly if the input circuit shown
in the article is used. (The B & W people caused this
confusion in a letter to Mr. Gooch.) Since the B & W
unit is a popular one, 1 think the readers of QN7
would appreciate the accompanying simple match-
ing circuit for the 2Q4 network. It costs less than the
500-ohm AB potentiometer that should he used if a
vuriable matching circuit is desired.

The trouble with the adjustable-potentiometer
method is that there are two points where the ratio
i8 2/7, one of which is incorrect. This control, often

o
%’350 —IIZS

FROM 1% 204
SP AMP& 2Q
FILTER PS.NETWORK
3.7

100
% 1%
Lo,

Fig. 1—Phasing network connections.

called the audio phasing control, is really just an
amplitude balancing control, required because the
phase-shift networks offer different attenuations in
the process of giving the wide-band 90-degree phase
difference. It should be remembered that audio
amplitude balancing is an important factor in main-
taining the 90-degree phase difference.

There is no control of the phase shift in the com-
merciul units; only the amplitudes can be balanced
externally by the ‘ phase'’ control and the control in
the following audio amplifier. The latter control
should be adjusted without the p.s.n. in the cireuit
and with equal-amplitude audio signals fed directly
to the grids. ‘The control is then adjusted for equal-
amplitude signals at the balanced modulator. 'Then
the p.s.n. is plugged in and the audio signal is fed
into the microphone jack. The circuit shown re-
quires no adjustment, but if a poteutiometer is
used, it should be adjusted for equal signals at the
balanced modulator. I hope this clears up some of
the confusion over the adjustmeut of the 2Q4 net-
work. The same circuit can be used with the Millen
and C-E networks if the resistors are made 1400-ohm
and 400-ohm one per cent. Works just fine. . . .
— Steve Stlverman, W1ZPT, Box 2007, Johns Iop-
kins University, Baltimore (8, Md.

MULTI-STAGE R.F. AND LF.
NOISE LIMITING

Technical Editor, QST

The well-known full-wave i.f. limiter with floating
bias, conuected across the last i.f. transformer is
reasonably effective for clipping high-umplitude
short-duration noise pulses (Fig. 1). However, under
severe conditions a noise pulse can have an ampli-
tude of many volts, compared with a few hundred
microvolts of desired signal, at the input to the
narrow-band filter in the first i.f. stage. Hence the
pulse causes the filter to *‘ring,”” which lengthens the
pulse und lessens the effectiveness of the floating
if. noise limiter.
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Fig. 1 —Floating-bias i.f. diode limiter.
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A simple full-wave diode limiter, without floating
hias, connected across the i.f. transformer that fecds
the filter will hold down the noise pulses ut the
filter input to onc or two tenths of a volt, without
affecting the signal at all (Fig. 2). In fact, such a
limiter can be applied across every tank circuit in the
chain, from the antenna tank to the sccond-last i.f.
transformer. Suppose a noise impulse of several
volts amplitude enters the front end. The limiter
across the tirst tank cuts the amplitude back to 1
volt peak-to-peuak. This limited pulse is then ampli-
tied to 20 volts p.-p., say, and chopped back again
by the next limiter, and 80 on through the stages.

Not any diode will do. Germanium diodes are
very unsutisfactory since they rectify down to the
wmicrovolt level. Silicon diodes have the required
property of showing megohms of forward resistance
(as well as tens of megohms of back resistance, of
course) up to a forward bias of about 0.5 volt, after
which level they suddenly conduct heavily. Hence a
pair in full wave hooked across a tank will behave as
if they weren’t there at all for signals less than 1 volt
peak-to-peak (except for about 10 pf. of additional
capacitance, which can be tuned out). For signals
wreater than this, the tank is short-circuited for both
polarities.

Not all silicon diodes are satisfactory, though.
Small power-rectifier types have too much capaci-
tance, too low ), and too long recovery times. High-
speed computer diodes are not good for an entirely
different reason —- their recovery times are too short.
One should use a silicon diode with a recovery time
of 5 to 10 microscconds, say, which is long enough
to damp the tank circuit after the ‘‘hig bang' is
over, und thus to prevent it from ringing. The al-
loved silicon general-purpose diodes seem to have
the right charucteristics; for example, the 1N457,
though other types might be found with similar
recovery times but with smaller capacitances. Meas-
ured values of the capacitances of a few 1N457s lay
in the range 5 pf. (the value specitied by the manu-
facturer) to as large as 25 pf. The higher-capacitance
units perform equally well but impose a lower limit
ou the tank capacitance. In most receivers the exist-
ing minimum tank capacitances, from if. up to 11
Me. or so, are usually in excess of 50 pf., so it is easy

FIRST
I.F.STAGE

—

455 Ke.
MECH.
FILTER -

\IA
“

- Thus point held to 1v. o.p
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to trade off trimmer capacitance for diode capac-
itiince, but at higher frequencies the ('/L ratio may
have to be increased to wccommodate the diodes.

1f a strong local signal causes cross modulation
(assuming that it didn't before the limiters were
instulled) the cure is to use floating bias on the
limiter located just before the narrow-band i.f.
filter. A fixed 5-megohm resistor without the switch,
in the circuit of Fig. 1, will do the trick. Cross modu-
lation by limiters nearer the front end is unlikely to
oceur, except by an undesired signal strong enough
to cross-modulate anyway, in the ahsence of the
limiters.

Multistage limiting has some secondary benefits
as well. In a transistor receiver, the limiter across
the first, r.f. tauk will save the r.f. transistor from
breakdown or burnout due to r.f. from one's own
transmitter. Also, break-in ¢.w. ouperation on fre-
quency becomes much easier on the eardruras, even
without an audio limiter. While no limiter system is
really as good as a true noise silencer, still this multi-
stage limiting system is a less expeusive and more
enxily installed way of holding down high-amplitude
inpulse noise. — D. W. R. McKinley, VESAU, 38
Dunvegan Road, Ottawa 7, Ontario, ('anada.

AUDITORY METER DIAL

Technical Editor, @ST:

Some months ago I volunteered for the pleasant
task of building an audio meter reader,! or *“Com-
parator,” as we now commonly refer to it, for my
hum buddy, Charlie, K3VYO. Another ham, Tom,
K3WFN, had put together the first model, und
although it was a satisfactory and valuable instru-
went, Charlie wanted a spare in case the original
conked out for some reason. About the only modifi-
cation that Charlie wanted was that the dial be a
little lurger. The original dial was a picce of stiff
plastic about 2 by 2 inches, with half a dozen Braille
dots pasted around its circumference us touch refer-
ence points.

Blaney's basic circuit was not changed, but a few
innovations were tried that produced gratifying
results.

First, for ease of connecting and disconnecting the
instrument from the transmitter, 1 female Amphenol
KOPC2-F conpector was mouunted both on the com-
parator and on the side of Charlie's Eico 720 trans-
mitter. These connectors are possibly a little more
costly than some others, but they are dressy looking,
easy to connect, und always connect firmly, plus the
sdded advantage that once they are correctly polar-
ized with the transmitter’s meter, a wrong connce-
tion can't be made. A shiclded cable about three
feet long was made up with matching male connee-
tors (80MC2-M) on each.

Second, the 4000-ohm adjustment potentiometer
was mounted inside the box to protect it from acci-
dental bumps, once adjusted.

Next, a standard }4{-inch closed-circuit phone jack

U Rlaney, “Neter Reading by Sound,” QST, Oct., 1960;
Klaney. * An Audio Meter Reader for the Bightless,” QS7',
Apr., 1963.

Fig. 2—Low-level i.f. diode limiter.
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was mounted on the buck of the box. Then one of the
leads going to the speuwker was broke.a and the ends
connected to this juck. There are ut leaust three
worthwhile uses for the jack: first, with earphoues
to tune up the rig in a noisy shack; sccond, with a
key or bug as a code-practice oscillator; and third,
with u phone plug connected to test prods or alli-
gator clips it becomes un auditory continuity checker,
and will even check for open resistors if the resist-
ance doesn’t exceed 10,000 to 20,000 ohms!

Last, and most importaut, was the arrungement of
the ** tune by touch’ diul. Charlic likes to be as exact
as possible — he wunts to know he isx using 5 mils
grid drive and not 4 % or 5 Ly, The dial plate urrange-
ment finally arrived at was made of aluminum, thick
enough to be (uite durable and thin enough so
raised dots could be punched from its opposite side.
‘The «rc is the sawe as the sweep of the potentiome-
ter's pointer knob would make, and the closest
easily-readable distance between dots is used. Once
the positiou of each dot wus marked, it was stamped
out from the opposite side with u modified uwl and a
serap of hardboard behind the aluminum to give the
appropriste amount of raised etfect. Dots were
spaced evenly around the circle, ut 5-mm. intervals,
begiuning about a quarter-inch before the poiuter’s
counterclockwise pusition and ending at about the
same relative position clockwise. At the 5Sth, 15th,
25th, ete., dots u second dot was added on the
radius, slightly inside. Then, at the 10th, 20th, etc.
dots, two additional dots were added.

With this arrangement, it is easy to feel exactly
where, suy, 95 ma. appeurs. Once Charlie’s com-
parator was calibrated with his transmitter, he could
actually fetermine settings more accurately and
more rapidly than my 20/20 vision und the trans-
mitter's D’Arsonval meter!

(‘harlie and 1 want to make available one of these
dials to anyone who wishes to mount it on such an
instrument — or for that matter, any other instru-
ment — for a blind friend. We huve patterns to make
3 3.4 X 4= 6 X H-, and 6 X t-inch dials. Char-
lie uses the 6 X 6 size for extreme uccuracy, il-
though he tells me the smaller sizes are just as ac-
curate, if used carcfully. We have on hand several
pounds of this *‘dial’’ sluminum, ur enough to make
many, many dials. Should you want to make trans-
mitter tuning a pleasure for your visually handi-
capped friend (please do), provide him with a
slightly modified comparator and send a print or
Braille request to my pal Charlie 2 for a free dial to go
with the instrument. All we ask is the postage to
mail it — ten cents. Stamps are fine. — Jack Davis,
K3DKE.

2 Charles Renner, K3VYO, 7432 Perrysville Ave., Ben
Avon, Pittsburgh, Pa. 15202.

[Subsequently, at the suggestion of VE3KF, the writer
changed the design to put the index dots outside, rather
than inside, the scale. Also, thicker aluminum (18.5 mil)
and heavy gauge (20 mil) steel have been tried in addition
to the original 13.5-mil aluminum. Except for the 6 X ti-inch
aluminum dial, which is available only in the thinner ma-
terial, all sizes cun be furnished in the heavier metals. [n
requesting a dial, specify size, material and thickness, and
include 10 cents postage for all sizes except the 5 ¥ 5 and
6 % 6 steel dials, which cost 20 cents to mail. — Editor.|

GRAPHICAL SOLUTION OF
L NETWORKS
Technical Editor, QN7
The values of inductive and capacitive reactance
required for un L network to match resistive im-
pedances can be found graphicully.
A graphical solution for X}, and X¢ will be ac-
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o - Xc

Fig. 1 (Johnson).

curate enough for practical purpuses, and completely
eliminates the danger of decimal-point errors that
some of us eommit when using a slide rule.

Suppose we want to match a 300-ohm load to a
50-ohm source, using an L network as shown in
Fig. 1. Using a sheet of graph paper, draw a hori-
zontal line having a length equul to the lurger of the
two resistances, using any convenient linear scale
for resistance. In the example of Fig. [, the line is
300 ohms long. With this line us the diameter, draw
a semi-circle as in Fig. 2A. From the left-hand end of
the 300-ohm base line, measure otf the smaller re-
sistance, 5U ohms in this casc. At this point on the
buse line, draw a perpendicular up to the circle, Fig.
2B. The length of the perpendicular line is the value
of XL required, using the same ohms scale as was
used for the base line.

(A)

Fig. 2 (Johnson).

Now draw a diagonal line from the right-hand end
of the base line through the top of the X7, line,
continuing it to the left as shown in Fig. 2C. At the
left end of the buse line draw unother perpendicular
up to the diagonal line. The length of the last per-
pendicular, to the sutne ohms scale, is the value of
X¢ required.

The values of L and (' can he obtained (also
graphically) from /landhook charts. — ./, R. John~
s\t/m.ylxﬂ“éYXB, 464 Dutchess Turnpike, Poughkeepsie

SYMMETRICAL CLIPPING
Techuical Editor, QST:

One of the commonly used diode clippers takes
the typical form shown in Fig. 1. I have used clippers

< : 32 220k
[ £
o— . i . o

Fig. 1 (Rowland).
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of this type in my station for some time, but re-
vently, when 1 constructed a master microphone
preamp for the station, I noticed that the clipped
output was not symmetrical as purported in all the
literature. Indeed one peak was clipped nearly 50
per cent (6 db.) before the upposite peuk begun to
show e¢lipping. A simple unalysis of the circuit
showed why, and how to cure the problem. In my
inalysis I made three assumptions: ftirst, that when
the diodes were **on,”” they had zero resistance:
second, the variable biasing supply has low im-
pedance compared to the resistors; and last, that
there was no load on the output.

Basically this clipper has three modes of opera-
tion: (1) both diodes conducting, (2} D1 open, {)2
conducting, (3) 12 open, D1 conducting.

The condition with both diodes conducting (1) is
the linear state where output is proportional to in-
put. The steady-stage voltage across Rz establishes
the zero point about which the audio signal varies.

With the assumption that the coupling capacitors
serve only to shift the d.c. level of the input und out-~
put. The steady-state voltage across K. establishes
the equivalent eircuits of eirch state.

Kxamination reveuls that state (3) establishes the
negative peak clipping point and that it is obviously
zero volts. State (2) must be the positive clipping
point. The positive point is therefore

‘The condition necessary to have symmetrical clip-
ping, then, is that the vperating point in State (1)

¥ 12AX7

6ALS +8B

AF
out

50K S0K

Fig. 3 (Rowland).

he halfway between the two clipping points: or if
R is the equivalent of Ry and R3 in parallel,
Re  _ 1 ks
Ko + KHg 2 R+ R3
‘This equation has three unknowns and is, of course»
nusolvable by itself. However, it is very simple to
assume & value for /73 aud solve for Rz in terms of
Ri. For general use, the following values are satis-
fact‘ory__;_

Ry = 220K
Is = 330K
I3 = 750K

In other words, the output resistor is simply
increased to 750K in the circuit of Fig. 1 in order to
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provide symmetrical clipping. This change was
checked experimentally and found to be effective.

The *'break-point’’ wnalysis above assumes no
loading on the clipper. Under dynamic conditions,
the output resistor, Rj, is eficctively in parallel with
the input resistor or impedance of the following
stage. It is desirable to feed this clipper into a cath-
ode follower of the type which has high input im-
pedance. Fig. 3 is the circuit in use at W8DHS. -—
Richard M. Rowland, W8DHS/6, 520 Carina Drive,
Lompoe, Calif. 93436,

SOME NOTES ON THE W3O0PO
ELECTRONIC KEY

Technical Editor, QST

The original model of the W3QPOQ electronic key,
described in QST for December 1962, has worked
flawlessly since it was made in its final form in 1960.
However, I have heard from a few who have run into
difficulties, usually with the self-completing feature.
I'urther experience with transistors in other applicu-
tions hus disclosed some lack of uniformity in char-
acteristics, even between transistors of the same
type and brand. and also changes in churacteristics
with aging. This applies particularly to some of the
earlier types of transistor used in the original keyer.
if I were rebuilding the keyer today, I would use
2N404s at Q1, Quz Q4 and Qs, 2N585s at @3 and (s,
a 2N445A at @7, and 2N306s at Qg and Q. At pres-
ent I am using 4 2N118 at @, and a 2N398 at @ya.
For the diodes, I suggest 1N483As or 1N270s.

If the dashes are nnt self-completing, I would
suggest repluacing transistors @ through g, one at a
time {or two at a time in the ruse of the multivibra-
tors). The next step would be to replace the diodes.
Be sure that the diodes are properly oriented as to
polarity. and thut the circuit is wired correctly with
no imperfect soldered joints. As stated in the original
article, the 18K and 22K resistors, and the 0.01-
and 0.47-uf. capacitors in the base circuits of 3 and
Qs provide the self-completing feature.

If it is desired to lower the speed by adding capaci-
tance in parallel with the one-uf. capacitors in the
free-running multivibrator circuit, be sure to add
equal amounts to einch of the two capacitors; other-
wise, the mark-space control may not function
properly. Incidentally, if electrolytic capacitors are
used, the positive terminals should go toward the
bases of Q und Q2.

For those desiring to switch higher voltages, 1
wonld suggest a cheek of some of the more recent
articles in QST, purticularly the one by K1I1ZZ in
the iysue for November, 1963. The 2N398A may
switch more than 105 volts, as stated in QST'x
“Hints & Kinks'’ eolumn for July 1963, but I would
not want to o so far as to guarantee this for all
cases.

Although the covering circuit label of Fig. 1 in the
original keyer article states that all capacitances are
in uf., most readers will realize that this does not
apply to the capacitors laheled 330 and 560, which
are in pf.— James MacFariane, W30OPQO, Wash-
ingion, D. C,

QST for



Hints «=< Kinks

For the Experimente

el 1

TEN-METER VERTICAL

rTHE antenna shown in Fig. 1 is a very eflicient,

vet inexpensive and simple, omnidirectional
antenna., The antenna is made of 11Y4~-inch alu-
minum TV masts, 8 feet, 214 inches long. These
masts are obtainable at local electronic-supply
stores in 10-foot sections for under two dollars
each. The two clements are separated 34 inch
from euch other by a center insulator made of
nylon, polystvrene, bakelite, or even wood that
has been boiled in paraffin. This center insulator
should malke a tight fit inside the masts. If neces-
sary, put some slits on the ends of the masts,
insert the insulator, and then clamp the scetion
yround the insulator.

The antenna is center fed by passing RG-59/U
coax up through the inside of the lower section
of the mast and out through a hole drilled in the
center insulator. The outside shield of the coax is
connected to the lower mast and the coax inuer
conductor is connccted to the upper mast sec-
tion. A 1Y4-inch brass bolt through cach secction
of the muast serves the double purpose of provid-
ing a tie point for the coax and holding the mast
firmly to the insulator.

The bottom of the must is supported by a glass
or plastic bottle. Tt will be necessary to drill a
hole in the side of the bottle so that the coax can
be fed through. A hole in the bottom of the bottle

MAST
&'~ 2'2 LONG

CENTER
~— BRASS — . CONDUCTOR
-— BOLTS

o k>~ outsioe
BRAID
CENTER __|
TNSULATOR
RGS9/U
10" S
T Rosefy
HOLE
sRG59/U TO
XMITTER 10
*pOP” BOTTLE, XMITTER
L HoLe

Fig. 1—This ten-meter vertical dipole is made from
two aluminum TV masts,
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is also recommended to avoid any accumulation
of water. It would also be advisable to cover the
top of the mast with a small glass, plastic jar or
cap, to keep water out of the mast.

For best results, the untenna should be
mounted as much as possible in the open. The
mast may be guyved, using nylon or plastic guy
wire, or mounted directly to u chimney with an
insulated chimney mount.

— James P. Gillespie, W4LQC/IWVSBKK

FAHNESTOCK PHONE JACK

IF you need a phone juck for a breadboard exper-
iment, try the scheme showu in the sketch in

Fig. 2—Fahnestock clips used as a phone jack,

Fig. 2. Mount two large Fahnestock clips parallel
to each other, the distunce between them being
determined by the length of the plug to be used.

—— Leonurd Prescott, WAICHG

NEON LAMP FIRING VOLTAGE

Ib‘ HAVE NOTED that ncon glow lamps, when used
in voltage-regulation upplications, show a
different voltage plateau if the leads are reversed
in the circuit. For example, an NE-83 gave me 64
volts (at 4 ma.) when connected one way and 76
volts (at 4 ma.) when reversed. When using ncon
lamps for VR applications, it would be wise to try
the lamp in the circuit both ways and choose the
hookup that gives the voltage closest to the de-
sired value.

-~ David H. Atkins, W6VX

PLUG-IN MECHANICAL FILTER

rI\HE popular Clollins mechanical filter, type
A FA-21, will fit a standard transistor socket.
In fact, Collins has even shortened the input
and output pins of the filter to 7/32 inch to facili-
tate this type of mounting. The use of a transistor
socket enables rapid replacement of a suspected
fuulty filter and removes the worry of heating the
filter while soldering directly to the input and
output pins.

~— 1. 8. Baker, K2LZF

63




L.A.R.

REGION II ORGANIZATION FORMED

At copy time, amateur representatives from
16 nations were just returning from a meeting
in Mexico City, where they formed the Inter-
American Union of Radio Amateurs; this is to
constitute the Region I division of the IARU,
and is another step forward in solidifying mem-
ber society relationships as well as strengthening
the Union’s position as a whole. More complete
information is on our editorial page.

TEMPORARY OPERATING PERMISSION
IN BELGIUM

The Union Belge des Amateurs-Emetteurs has
obtained confirmation from the Belgian au-
thorities that any foreign radio amateur may
obtain a temporary license there, without ex-
amination, for a 12-month period. (A special 6-
month extension may be granted under certain
circumstances.) It is also possible for visiting
amateurs to obtain a1 temporary mobile license
for a few days; there is no fee. To apply, in either
case, one must simply submit a photocopy of his
home license and his address in Belgium to Mr.
le Directeur (iencral des Radiocommunications
de la RTT, rue des Palais, Brussels 3. Amateurs
wishing to operate in Belgium for morc than the
maximum 18 months must take an examination.

GUAYAQUIL RADIO CLUB 40TH
ANNIVERSARY

Congratulations to the (Guayaquil Amateur
Radio Club of Ecuador, which celebrated its
40th anniversary in May, 1963. To commemorate
the event, the club held an asuniversary contest,
awarding a medal to the first station in each coun-
try who contacted the club station, HC2GRC:;
others received certificates.

SOUTH AFRICAN V.H.F. EXPERIMENT

The Junuary issue of IRadio ZS reports that
experimental v.h.f. work with tropospheric propu-

gation is now being conducted by professor F. L.
Clark of Johannesburg, using the specially as-
signed experimental call ZUM262. Transmissions
are on 50.02, 50.05, or 50.09 Me., at antenna out-
puts of 10 watts or less. Amateurs with equip-
ment on this band are urged to report reception
of these signals to professor Clark at his home
address: 49 Sixth Street, Lower Houghton,
Johannesburg.

RADIO BARCELONA ANNIVERSARY

[n connection with the 40th anniversary of the
first Spanish broadcasting station, EAJ-1 Radio
Barcelona, the Union de Radioaficionados lis-
panoles is sponsoring an award for those amateurs
contacting certain EA stations between June 1
and November 30, called the ‘“Diploma Radio
Barcelona.” [)etails may be obtained by con-
tucting the Delegacion de U.R.E., [Diploma
D.R.B., Apartado Postal 5041, Barcelona.

QSL BUREAUS OF THE WORLD

For delivery of your QSLs to foreign amatcurs,
simply mail cards to the burcau of the proper
country as listed below. Cards for territories and
pussessions not listed separately may be mailed
to the bureau in the parent country: e.g., cards
for VP8s go to RSGB in Great Britain. W, K, VE
and VO stations only may send foreign cards for
which no bureau is listed to ARRL. Sce “flow’s
DX?” for QSL information on specific stations.

For service on incoming foreign cards, scc list
of domestic burcaus in most ST's, under “ARRL
()SL Bureau.” Bold face listings indicate cor-
rections or additions.

Aden: J. M. Hern, VS9AAA, 114 M. U,, B. I. PO, 69,
london, England

Algeria: G. Deville, FAOQRW, 21 Blvd. Victor Hugo, Alger.

Angola: L. A. R. A., P.O. Box 484, Luanda

Antarctica: KC4AA cards go to the Qffice of .\ntarctic

Programs, National Science Foundation, W ashington 25,

. C. KC4US cards go to KINAP, COMCBLANT,

USN, CBC, Davisville, R. 1.

Argentina: R.C.A., Carlos Calvo 1424, Bucnos Aires
Australia: PO, Box 41, Box Hill, E,, 11, Victoria

When the hospital ship S.S. Hope visited
Ecuador last year, the Guayaquil Radio Club
station, HC2GRC, maintained contact with
other amateur stations in several cities to
facilitate communications. Shown are a number
of club members on the Hope, arranging
details for the operations with
John Smith, W8BZB.
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Austria: Oe, V.8.V., Box 999, Vienna 1/9

Azores: via Portugal

Bahama Islands: D. R. Thompson, VP7NS, Box 48, Nassau

Rahrein: (Al MP4) Ian Cable, MP4BBW, P.O. Box 425
Awali

Barbados: Highgate Signal Station,
Michael

Belgium: U.B.A., Postbox 634, Brussels 1

Bermuda: R.S.B., P.O. Box 275, Hamilton

Boliwvia: R.C.B., Casilla 2111, La Paz

Brazil: L.A.B.R.E,, Caixa Postal 2353, Rio de Janeiro

British Guiana: D. E. Yong, VP3YG, Box 325, Georgetown

British Honduras: VPIRL, P.O. Box 463, Belize

Bulgaria: Box 830, Sofia

Burma: B.A.R.T.S,, P.O. Box 800, Rangoon

Burundi: via Congo (9Q5) QSL Bureau

(Ganton Island: Phil Precce, KB6CB, Postmaster, Canton
Island, USPO 06-5000, Phocnix Ciroup, via Honolulu,
Hawaii

(ape Verde Island: Radio Club de (Cabo Verde, CR4AA,
Praia

(aroline Islands: Father Jack Walsh, Xavier High School,
Truk

C'ayman Island: via Jamaica

Cleylon: 4STWP, P.O. Box 907, Colombo

Chagos: via Mauritius

Chile: Radio Club de Chile, P.O. Box 13630, Santiago

China: M. T. Young, P.O. Box 16, Taichung, Formosa

Colombia: L.C.R.A., P.O. Box 584, Bogota

Congo: (TN8) QSL Bureai, P.O, Box 2239, Brazzaville

Congo: (9Q5) U.C.A.R. QSL Bureau, B.P. 1459, Leopold-
ville 1

Cook Island: ZK1 QSL Bureau, 9%
Rarotonga, Rarotonga

(losta Rica: Radio Club of Closta Rica, Box 2112, San Jose

'yprus: C,A.R.8. QSL Bureau, P.O. Box 216, Famagusta

Czechoslovakia: C.A.V., Box 6Y, Prague 1

Denmark: E.D.R. QSL Bureau, OZ6HS, Ingstrup

ominica: VP2DA, Box 64, Roseau, Dominica, W.L.

Dominican Kepublic: R.C.D., F,O. Box 1157, Santo Do-
mingo

t'ruador: Guayaquil Radio Club, P.O. Box 5757, Guayaquil

£ Salvador: YS10, Apartado 329, San Salvador

Lthiopia: Telecommunications Amateur Radio Club, P.O.
Box 1047, Addis Ababa or via APO 813, New York, N. Y,

laeroes Islands: via Denmark.

Fiji Islands: P.O. Box 184, Suva

Iinland* 5.R.A.L., Box 306, Helsinki

Formosa: (BV1 only) Taiwan American Radio Club,
USARSCAT, Box 8, APO 63, San Francisco, Calif.

France: R.KE.F., Boite Postale 26, Versailles (8 & )

France: (I'7 only) F7 QSL Bureau, MARS, Headquarters
(1.S. European Command, APO 128, New York, N, Y.

Germany: (VL2 only): G. D. Griffiths, DL20X, 212
{Hohenzollerm) Str., Moenchen-Gladbach

(termany: (DL4 & DL5 only) QSI. Bureau, Capt. Theisen
DL4RT, APO 403, New York, N. Y.

Germany: (Other than above): D.A.R.C., Box 99, Munich 27

Ghana: 9GLCW, Hans Suess, I'.0. Box 3773, Kumasi

(tibraltar: RAF Amateur Radio Club, New Camp, RAF

Gilbert and Kllice I.: Charles W. Adams, VR1A, ¢ P.and
T. Dept., Betio, Tarawa

(ireat Britain (and British Empire): R.S.G.B. QSL Bureau,
(+2MI, Bromley, Kent

Greece: George Zuratis, P.O. Box 564, Athens

Highgate, St.

Radio Station

(¢reece (SVPs only): Signal Officer, Hqtrs. JUSMAGG,

APO 223, New York, N. Y.

Greenland (O X calls only): via 1Jenmark

(reenland (KG1 callsonly): All KG1F’'s to MARS Director,
2004 Comm. Sqdn., APO 121, N. Y., N. Y. All other
KG1's to MARS Director, 1983 (‘omm. Sqdn., APO 23,
N.Y,N. Y.

(tuam: M.A.R.C., Box 445, Agana

(Guantanamo Bay: Guantanamo Amateur Radio (lub, Box
55, Navy 115, ¥PO, New York, N. Y.

ttuatemala: C.R.A.G., P.O. Box 115, Guatcmala City

Haiti: Radio Club d'Haiti, Box 943, Port-au-Prince

Honduras: Jacoho Zelaya Jr., HR1JZ, Bo. Bucnos Aires,
13 Calle 505, Tegucigalpa, D. C.

Hong Kony: Hong Kong Amateur Radio Transmitting So-
ciety, P.O. Box 541

Hungary: H.S.R.L., P.O. Box 214, Budapest 5

Iceland: Islenzkir Radio Amatorar, Box 1058, Reykjavik

India: A.R.S.L QSL Bureau, P.0., Box 5§34, New Dethi 1
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Iran: Joseph L. Mattingly, KP2BN, American Embassy,
APO 205, New York, N. Y.

Ireland: I.R.T.S. QSL Bureau, 24 Wicklow St., Dublin 2

Israel: 1.A.R.C.. P.O. Box 4099, Tel-Aviv

Italy: A.R.IL., Viale Vittorio Veneto 12, Milano 401

Jamaica: Alec A. Hugh, 6Y5AH, 38 Brentford Road, Kings-
ton 5

Japan (JA only): J.A.R.L., Box 377, Tokyo

Japan (KA ouly): F.E.AR.L. -M-, APO 925, San Fran-
cisco, Calif,

Johnston Island: QSL Bureau, APO 105, San Francisco,

al.

Kenya: RSEA QSL Bureau, Box 30077, Nairobi

Korea: Korea Amateur Radio Leugue, Central Box 162,
Seoul

Korea: (HL9) HL QSL Bureau, Signal Officer, U. S.
Forces in Korea, APO 301, San Francisco, Calif.

Kuwait: Alhaf Nasir H. Khan, 9K2AN, P.O. Box 736,
Kuwait, Persian Gulf

Laos: Houmphanh Saignasith, XW8AL, P.O.B. No. 46,
Vientiane

Lebanon: Varoujan Calinian, OD5CS, P.O. Box 4848,
Beirut

Libya: 5A QSL Service, Box 372, T'ripoli, or via Box 1281,
APO 231, New Yurk, N. Y.

Liechtenstein: via Switzerland

Luzembourg: R. Schott, 35 rue Batty Weber, Esch/Alz.

Macao: via Hong Kong

Madeira Island: via Portugal

Malagasy Republic (Madagascar): P.O. Box 587, Tana-
narive

Malaya: QSL Manager, M.AR.T.S.,, Box 777, Kuala
Lumpur

Malta: R. F. Galea, ZB1E, “Casa Galea,” Railway Road,
Birkirkara

Mariana Islands: sce Ciuam

Marshall Islands: KX6 QSIL Bureau, via KX6BU, Box
444, Navy 824, ['P’O, San Franecisco, Calif.

Mauritius: Panl Caboche, VQ8AD, Box 467, Port Louis

Mexico: L.M.R.E., P.O. Box 907, Mexico 1, D.F.

Midway Island: Midway Navy 3080, Box 23, KMGCE,
Naval Security Group Activity, FPO, San Francisco,
Calif,

Monaco: Pierre Anderhalt, 3A2CN, 49 rue Grimaldi

Mongolia: J1'1KAA, Box 639, Ulan Bator

Morocco: A.A.E.M., P.O. Box 2060, Casablanca

Morocco: (CN8FA-JZ wnly): American QSL Service of
Morocco, Box 2104, APO 30, New York, N. Y,

Mozambique: CR7LU, P.O. Box 161, Beira

Netherlands: V.E.R.O.N., Postbox 400, Rotterdam

Netherlands Antilles (Aruba): VERONA, P.O. Box 392,
San Nicolas, Aruba, Netherlands Antilles

Netherlands Antilles (Curacao): P.O. Box 383, Willemstad,
(luracao, Netherlands Antilles

New Zealand: N.Z.A.R.T., P.0), Box 189, Wellington

Nicaragua: YNILH, P.O. Box 52, Managua

Nigeria: r, M. Dransfield, 5N2JKO, Agricultural Re-
search Station, Samaru, Zaria, Federation of Nigeria

Northern Ireland: via Great Britain

Northern Rhodesia: N.R.A.R.S., P.O. Box 332, Kitwe

Norway: N.R.R.L., P.O. Box 848, Oslo Sentrum, Oslo 1

Nyasaland: ZD6RM, P.O. Box 472, Blantyre

Okinawa: 0.A.R.C., APO 331, %, Postmaster, San I'ran-

cisco, Culif.

East Pakistan: Nohd, AP5CP, Tiger Amatcur Radio Club,
Dacca Signals, Dacca 6

West P’akistan: Ahmed Ebrahim, AP2AD, P.O. Box 65,
Lahore

Panama, Republic of: L.P.R.A.,, P.O. Box 1622, Panama
City

Paraguay: R.C.P., Casilla de Clorrco 512, Asuncion

Fapua: VKY QSL Officer, P.O. Box 204, Port Moresby (or
via Australia)

Peru: R,C.P., Box 538, Lima

Philippine Islands: P.A.R.A. QSL Bureau, 1546 Requesens,
Santa Cruz, Manila

Poland: PZK QSL Buresu, P.O. Box 320, Warsaw 1

Portugal: Rua de D. Pedro V., 7-4°, Lisbon

Rodriquez Island: via Mauritius

iloumania: Central Radio Club, P.O. Box 95, Bucharest

Rwanda: via Congo (9Q5) QSI. Bureau

Samoa (American): Clark Browne, KS6AX, Comm. otficer,
{Conlinued on page 172)
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Happemn‘é '@ the Month

SEAMAN CASE

In this department last month we reviewed the
Seaman Case up to press time for that issue.
K31OP’s operation on six meters as a Techniciun
had brought forth cluims of television interference
from his ncighbors.The affair had — in spite of
FCC pronouncing the rig clean — quickly be-
come a political hassle. When K3IOP passed the
(General Class test, he wus given a General li-
cense, contingent on his not operating in the six-
meter band. He applied for a hearing to obtain
full privileges, and is being represented volun-
turily without charge by threc attorncys, W3-
WFR, W3RSB and W3KDR. The League
hus joined the case ns an intervenor and is repre-
sented by its General Counsel, W3PS,

Last month we reported that the Safety and
Special Radio Services Bureau and the Borough
of Elizabeth, Pa., had appealed a ruling of the
Hearing Examiner against introduction of evi-
dence concerning the content of Mr. Seamun’s
transmissions. The FCC Review Board has now
vonfirmed the Fxaminer’s ruling thus restricting
the hearing to fechnical evidenee eoncerned with
the alleged TVI.,

Heuaring Examiner Walther W. Guenther then
ordered all parties to exchange summaries of
factual data by May 4, and scheduled a further
prehearing conference for May 22.

AMATEUR RADIO WEEKS

For the ecleventh consecutive year, Ohio’s
(Governor has proclaimed Amateur Radio Week
in Ohio for the week ending in Field Day (1964
dates are June 21-27). In the proclamation for-
warded to us by W8VHO, Governor James A.
Rhodes singles vut the valuable potential emer-
gency communications system  provided and

In Texas, Amateur Radio Week will be observed June
8-14, the last three days being the dates of the West
Gulf Division Convention at Brownwood. Joining Governor
John B. Connally at the signing were K5VGY, Convention
Chairman; Ben Barnes, State Representative; and Homer
Tanner, Brownwood Chamber of Commerce.
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maintained by amateurs at their own expense,
and praises amateurs for their diligent and sincere
efforts.

As this issue of QST goes to presg, headquar-
ters has received a radiogram from K3SGD with
thL news that Maryland, too, will observe June

~27 us Amateur Radio Week.

GOLDWATER BILL

The Goldwater Bill, 8.920 and its House com-
panion, H.R.9035, which would provide for re-
viprocul operating agreements for amuteurs,
have been reported out of the House Commerce
Committee, and now go to the Rules Committce.
Action there is expected within a couple of wecks
from our QST deadline. Late breaking news on
these bills will be transmitted from W1AW and
other Official Bulletin Stations on the regular
bulletin schedules.

STATEMENT OF HERBERT HOOVER, JR.

Bo!ora the

House Committee on Int F Com

My name is Herbert Hoover, Jr., and I reside in
Pasadena, Culifornia. I am the President of the
American Radio Relay League, a nonprofit or-
wenization whose headquarters are at Newington,
Cunuecticut, and which has approximately 100,000
members in the United States and Canada. Qur
membership comes almost entirely from among the
more than 250,000 amateur Radio Opecrators who
are licensed by the United States and Canadian
Giovernments. The League was founded some fifty
vears ago by the late Hiram Percy Maxim.

It is also my privilege to be President of the Inter-
national Amateur Radio Union, an organization
made up of the 60 national sucieties who represent
Radio Amateurs in most of the other countries of
the world.

In private life, I am a consulting engincer. I have
held an amateur radio license for the past 45 yeurs
and my call is W6ZH. From 1953 to 1957 I scrved in
the Department of State, most of the period as the
Undersecretary.

As the national association of amateur radio opera-
tors, the League wishes to record with your Com-
mittee its support of 35.920 and companion bhills
introduced in the House. It is my understanding
that the bill has been cleared by all of the exccutive
agencies coucerned. The purpose of this bill is to
permit the United Stutes to enter into reciprocal
agrcements whereby our amateurs can receive au-
thority to operate in selected forcign countries in
return for granting their amateurs a similar privi-
lege here. Such action is now prohibited by the
C'ommunications \Act of 1934, which ullows only
1. S. citizens to operate within our boundaries.
The sole exception is Canada, with whom we have
had a most successful reciprocal arrangement over
the past twelve years, the arrangement having
been the result of an amendment to the Communica-
tions Act in 1952. Indeed, the #mendment now un-
der consideration is patterned on the Canudian
arrangerent,

Amateur radio has extensive international as-
peets. This service is specifically provided for by
international agreements, the most recent of which
was the 1959 Geueva Conference of the Iuterna-~
tional Telecommunications UUnion, as amended by
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the 1963 Geneva Space Communications Con-
ference. One of the bases and purposes of the ama-
teur service, us specified in regulations of the Federal
Clommunications Commission, is ‘‘continuation
and exteusion of the amateur's unique ubility to
enhance international good will.” Under this con-
cept, U. 8. amateur radio operators by the thousands
daily make contacts with umateurs in foreign coun-
tries, the purfect exumple of an effective people-
to-people program in continuous operation.

A few countries, purely as 2 unilateral courtesy,
occasionally issue amateur licenses to visiting or
resident American citizens; and snch privileges
have heen very much appreciated by our amateurs
abroad. While relatively rare, operation of American
stations at remote missionary or medicul outposts,
or by personnel on educational, professional or
diplomatic ussignments huve been especiully wel-
comed. Hardly a day goes by but word is received
of some new humanitarian or good-will service they
have performed. Since they have been uble to enjoy
their scientific avocation to the fullest while overseus,
these Americans have returned with undoubtedly
a better impression of the host country than other-
wise would have been the case.

Such arrangements are not reciprocal, however.
Foreign amateurs visiting the United States are
denied the privileges of amateur communications
because of the present restrictions in the Communi-
cation Act of 1934. This has been the source of
irritation and il wil over a period of many
vears.

A good example is Mexico. ‘I'his is a most friendly
country and it already allows a few U, S. citizens
to operate their amateur stations within its border.
But our Mexican friends cunnot comprehend why,
in view of our protestations of good-neighborliness,
we will not extend the same privileges to them.
The citizens of Mexico who would like the privilege
of operating here are for the most puart substantial,
responsible people who have cousiderable influence
in their government and their home communities.
They are individuals who may be on the diplomatic
stuff in Washington, New York, or clsewhere; or
they are professional men, publicists, educators, or
students temporarily residing in this country. The
fact that we will not grant Mexican citizens such
privileges in the United States is well known in
Mexico, and it is difficult for them to understand.
It is doubly dlifficult when they are told that the
reason we will not do so is because of our concern
for our national security and to prevent espionuage.
The fuct that we give full reciprocal privileges to
(Canadians gives rise to suspicions and recriminations.
‘The Mexicans are proud people and they do not
like to he discriminated ugninst. I cunnot blame
them. The sume attitude is expressed in many other
Latin American countries, as well as elsewhere in the
free world.

It is interesting to note that we already have bi-
lateral agreements with some 1¥ nations, mostly in
Latin America, permitting our radio amateurs to
exchange non-commercial third-party messuages with
umateurs licensed in their territories. In view of this
free How of information back und forth, it scems
only logical to them — and to us — that when our
amateurs are visiting in their countries, or theirs in
ours, operation should be permitted under tem-
porary and reasonable restrictions. Our Department
of State has negotiated the messuge-handling agree-
ments through regular diplomatic channels and
they have received full concurrence from all other
ugencies of our government. 1 believe the Depart-
ment is fully competent tn negotiate reciproeal
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operating agreements with these and other friendly
countries if authorized to do so.

The League is uwure that national security is a
factor which must be considered in connection with
the proposed amendment. We believe, however,
that a practical examination of the proposed pro-
cedures will remove to all intents and purposes, this
concern.

The present proposal does not in uny way alter
the real problem of national security. Whatever
security problem there may be in the radio spectrum
exists already, and has for many years. It would
not be compounded by adoption of the present
proposal. If a person wished to engage in espionage,
it is most doubtful he would (1) obtain a permit for
an amateur stution from onr federal wuthorities,
with all detailed procedures involved, (2) use call
letters which immediately identify his citizenship,
and (3) aperate in the amateur bands where the
suspicions of thousands of amateurs might be
aroused. 1f a foreign agent wished to engage in stub-
versive communication, he may buy transmitting
and receiving equipment on the open market, from
an unlimited number of sources, without any need
for identification. He may operate such equipment
at any spot of his choice in the frequency speetrum.
He runs the risk of immediate detection, of course,
because of the efficient surveillance und monitoring
svstem operated by our Government, a program in
which the amateur body cooperates by helping to
police its own frequency ussignments. To the hest
of my knowledge, no espionage or other subversive
communication has ever taken place in the amateur
bands. But the license itself is no deterent, and it
seems absurd to envision a subversive agent calling
attention to himself by the process of application
for an officinl amateur authorization.

The benefits of the proposed legislation will be
much greater to the United States und to United
States amateurs than to amateurs of other countries,
as indicated by the following figures: During the
vear ending March 31, 1963, 1272 United States
amateurs obtained authorizations to operate in
Cunada. During fiscal vear (963, ending June 30,
1963, only 453 Canadian amateurs obtained au-
thorizations to operute in the United States. Based
upon the relative number of amateurs in various
countries and far more extensive travel by United
Stutes citizens, I expect many more asuthorizations
will be issued to United States amateurs thun the
United States will issue to foreign amatenrs.

In brief, we believe that by enactment of this
legislation amateur radio will become an even
greater and more positive force for international
understanding and good will without creating any
additional hazards to onr National Security.

We hope your Clommittee will look with favor
upon the proposed legislution,

MINUTES OF EXECUTIVE COMMITTEE
MEETING

No. 298
March 23, 1964

Pursuant ta due natice, the Iixecutive (‘ommittee of The
American Radio Relay League, Inc., met at thy Statler
Hilton Hotel in New York, New York, at 9:40 a.s. March
23, 1964. Present: President Herbert lloover, Jr., in the
chair: First Vice-President W. M. Groves; Directors
(‘harles (t. Compton, Robert W. Denniston, Noel B. Faton
and Morton B. Kuhn; General Manager John Huntoon;
Vice-Pregident I*, K.. Handy. General Counsel R. M. Booth,

(Continued on page 166)
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Some Anm’versary Greetin g5

From JAMES E. BARR, Chief, Safety & Special Radio Services Burean, FCC:

I extend my sincere good wishes and congratulations to the American Radio Relay League
on the occasion of its hftieth birthday.

The Tcague membership and the many individuals who have contributed over the years to
its advancement and growth are due congratulations and the heartfelt thanks and apprecia-
tion of the entire Amateur Radio fraternity.

To many, the terms Amateur Radio and the ARRL have been synonymous. The achievements
of one have been the achievements of the other. I sometimes wonder if all who love and en-
joy this most rewarding pursuit are fully appreciative of the part played by the ARRL in its
development, and of the tact that without the League there would be no Amateur Radio.

May the spirit of The Old Man and an appreciation of the full meaning of the word Amateur
continue to guide the League and the fraternity along the course that has been so well chosen

in the past. j
A resolution adopted by the National Association of Broadcasters, April 8, 1964:

WHEREAS, the Broadcasting [ndustry had its beginnings more than forty years ago in the
cellar studios of the nation's young radio amateurs, and )

WHEREAS, many of the personnel past and present of the industry received their own early
¢nthusiasm and training from amateur radio, and

WHEREAS, a substantial number of broadcasters here present still delight in “‘busman’s
holidays™ by amateur radio and take pride in keeping up their own amateur licenses, and

WHEREAS, amateurs have many times performed outstanding public service through vital
cmergency communications in time of disaster, as most recently exemplified in the Alaskan
earthquake, and

WHEREAS, the radio amateurs of the United States and Canada celebrate and observe
during this year of 1964 and particularly on May 18 the fiftieth anniversary of the founding
of the American Radio Relay League, the amateurs’” combination trade association, scientitic
society and close-knit fraternity, now therefore

BE IT RESOLVED, by the National Association of Broadcasters in convention assembled
this 8th day of April, that we do hereby offer our hearty congratulations to the American
Radio Relay League and our thanks for the contributions of its members to the broadcasting
industry, together with our warmest wishes for a bright, prosperous and challenging future
for the League and its members. )

From ADMIRAL E. J. ROLAND, Commandant, U.S. Coast Guard:

It has come to my attention that the American Radio Relay League is celebrating its Soth
anniversary this year.

For many years Coast Guard ships, aircraft and shore-based commands employed communi-
cation techniques and equipments which were developed by radio amateurs. Additionally,
our communications-electronics personnel received their early training and motivation through
amateur radio and the publications of the American Radio Relay League. During Worid War
(1, numerous radio amateurs, including you and your predecessor, pertormed valuable service
in the Coast Guard Reserve.

Today, the Coast Guard has 9 ships, 34 isolated shore stations and 20 non-isolated bases
licensed and equipped with amateur radio stations for recreation under military auspices.

During these past fifty years the American Radio Relay League has represented the radio
amateurs of this country. My congratulations for your many worthwhile accomplishments.

0 T

From LEONARD H. GOLDENSON, President, American Brouadcasting Company:

Jt has been brought to my attention that the American Radio Relay League 1s commemorat-
ing its S0th anniversary this vear. There is no question of the many contributions by amateur
radio to the public health, safety and welfare of our people. The broadcasting industry itself




must credit its very beginning to amateur radio operators whose experimental transmissions
led to the first regular broadcasting in this country, and from the ranks of the radio amateurs
have come many of the leaders of our industry today.

So I am extremely proud to salute the American Radio Relay League on its S0th anniversary.
I am certain that in the next fifty years your members will contribute to the national welfare

in an equally outstanding manner.
WJ%%%

From C. J. BRINGLAND, President, Canadian Radio Technical Planning Board:

On behalf of the Canadian Radio Technical Planning Board members, it is a real pleasure to
extend through you our warm congratulations to The American Radio Relay League, on the
occasion of its 50th anniversary.

Since the formation of the relatively young Canadian Radio Technical Planning Board in
1944, the Canadian Division of The American Radio Relay League has been a charter member
and has continued as a most faithful and valued member. Personally, I can not recall an annual
meeting not supported by Vice President Alex Reid. As you are well aware, many ‘*Hams™
have turned to communications for a career and are making valuable contributions in this field.
We are privileged to have such representation among our sponsors and these still find time, in
addition to their regular duties, for ARRL and CRTPB activities.

Again our congratulations and may your prestige both in the recreational area and as a
valuable contribution to communications continue to grow at the same rate for the next fifty

years. ) .
From FRANK STANTON, President, Columbia Broadcasting System, Inc.:

On behalf of CBS and the large number of American Radio Relay League members in our
family, I congratulate the ARRL on its 50th anniversary. The signiticance of this event could
not have been more forcefully dramatized than it was by the prompt action of amateur radio
operators following the Alaskan earthquake disaster. With commercial communications out
or overburdened, the hams stayed at their posts relaying vital messages hour after hour. That
the American Radio Relay League, after a half-century of service, can point to such a striking,
current reatfirmation of its nature and purposes reflects great credit on the organization. ln the
deeds of its members and its continuing stimulation of interest in communications and elec-
tronics, the contributions of the American Radio Relay League have been, and will continue
to be, of immeasurable value to the nation and to all broadcasting.

D St T

From CLARENCE H. LINDER, President, Institute of Electrical and Electronic Engineers:

The radio amateurs who have joined themselves together in ARRL for the protection and
promotion of their common interests have, through the years, contributed much to the art and
science of radio. Indeed, many of us who are professionals in this field started out as amateurs,
and many of us have continued with the avocation parallel to our vocation.

There seems to be little doubt that the electronics industry in the United States is the most
vigorous and successful in the world. Can it be merely coincidence that the United States —
in its economics and in its laws — has always given its amateurs more freedom to grow than
any other nation? The intense, personal drive which first bridged the Atlantic for two-way,
high-frequency communication is the amateur spirit. It is the same enthusiasm which prompted
the government to permit and encourage launching the first private satellite — “"OSCAR"™ —
not for gain but simply because the challenge was there.

May there always be an American Radio Relay League, may there always be amateurs, may
their enthusiasm and ideas always help inspire the **professionals."’

C\/QAMA/M( LD,
From C. F. HORNE, President, Electronics Industries Association:

On behalf of the members of the Electronic Industries Association I.take pleasure in extend-
ing congratulations and best wishes to the American Radio League on its 50th anniversary.

Hiram Percy Maxim and his associates probably built better than they knew when they
organized a few hundred wireless amateurs in 1914. They could not foresee the substantial
contributions which radio amateurs have made since to the growth of the electronics industry
as pioneers in expanding the radio spectrum.

The American Radio Relay League can well be proud of its long record of service to the
nation in peace and war and its membership in Government and industry.

EIA hopes ARRL will continue to grow and prosper while serving the public interest during

the years to come.
' Ao



T NO POINT in the story of amateur
A radio has either the necessity for
leadership among the amateur body,
or the effectiveness of the leadership en-
joyed by that body, been more clearly dem-
onstrated than in the transition period from
the liberality of 1928 to the restrictiveness of
1929. In point of actual fact, the change
was only nominally noficeable to the pro-
gressive amateur who had kept abreast of
the technical development provided by the
ARRL leadership. Of even greater impor-
tance than the technical factor itself was
the psychological attitude involved. This
was expressed in several ways. The expec-
tation of tougher operating conditions in
1929 caused amateurs generally to pull in
their belts and spit on their hands and set
themselves grimly for a tough struggle to
come; when the time arrived, and the situa-
tion was not as bad as they had expected,
there was a pretty general feeling of relief
and satisfaction. True, there was some dis-
content. A few perpetual objectors, a few
chronic malcontents, a few congenital
trouble-makers, and a few sincere amateurs
honestly convinced that they had been un-
justifiably short-changed, refused to accept
the new order of things.

On March 21, 1928 the Senate ratified the
Washington treaty, ending an abortive and
disorganized attempt on the part of a few
amateurs, notably in the Middle West under
the Amateur Radio Protective Association
and in the West under the Santa Clara County
Amateur Radio Association, to effect sena-
torial rejection of the treaty. Amateurs gen-
erally, although disappointed at the outcome
of the conference, supported the Board of
Directors of the ARRL in its decision to ac-
cept the terms of the treaty.

ARRL:

The Boom Years

On March 9, before the treaty had even
been ratified, the ARRL, seeking expansion
of the domestic frequencv assignments, took
up with the (new Federai /2adio) Commission
the possibility of securiig the assignment
on the North American continent only of a
band in the regional frcquencies, below
6000 kilocycles. It was planned to use this
band, tentatively called the ‘“‘American
Eagle band', as supplementary domestic
territory. The idea was, however, discovered
to be impossible of adoption under the
treaty.

The process of readjustment and acclima-
tization was not so difficult as had been an-
ticipated. Four stations were required to
work where one had worked before. Could it
be done? Trial showed that it could. The in-
genuity of amateur radio—expressed through
the ARRL Technical Development Program
—had conquered the problem, as it had con-
quered other problems before. For one thing,
the development of sharp, stable transmit-
ters and selective, bandspread receivers,
resulting in the reduction to a fraction of its
former value of the normal transmission
band required for radioteleqraphic trans-
mission, was basically adequate to cope
with the stringency of the new requirements.
Foranother, it had long been recognized that
amateur use of the old frequency assign-
ments had been unbalanced, inefficient; in
the 7000-8000-kilocycle band, for example,
80 per cent of the stations congregated near
the low-frequency end. Crowding the remain-
ing 20 per cent into the 300 kilocycles re-
maining did not add greatly to the inter-
ference.

It was not Utopia; it never had been. Inter-
ference was bad; it always would be. But the
restrictions were not throttling. Work could

Portions of this story in contrasting tvpe are from I'wo Hundred Meters and Down, by C. B. DeSoto.
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go on, subject to little more than added in-
convenience. Amateur radio could forge
ahead to new accomplishments. For the most
part, amateurs simply went about their rou-
tine amateur radio, operating every day as
much as was possible in that day, enjoying it
all to the utmost, and not bothering them-
selves about situations beyond their control
or active interest.

There was one quite pronounced change,
however. Realizing that, while the interna-
tional bands had been severely cut, the do-
mestic bands remained substantially the
same, amateurs forgot a lot of the DX-craze
that had held sway for four years or more,
and turned back to a more solid form of in-
ternal communication, the backbone of the
art. Message-handling saw an impetus, as
did experimentation. From that viewpoint the
Washington treaty was a distinct advantage
to amateur radio. It saw the renunciation of
the unhealthy distance urge and, indirectly, it
provided the solid background on which was
io be builded the greatly expanded amateur
radio structure of the decade to come.

Just a few months before the international
allocations conference was held in Washington in
the full of 1927, Congress had finally replaced the
Wireless Act of 1912 with the Radio Act of 1927.
In so doing, it created a new regulatory body,
The Federal Radio Commission, having control
over all radio stations.

Amateur radio, through the ARRL, sought
representation on the five-man commission,
and urged upon President Coolidge the ap-
pointment of such men of proved amateur
spirit as J. C. Cooper, Jr., of Jacksonville,
wartime ARRL director; Colonel John F.
Dillon, sixth district Supervisor of Radio,
Charles H. Stewart, vice-president of the

League, and C. M. Jansky, Jr., Dakota Divi-
sion director. Of these, the only successful
candidacy was Colonel Dillon's. Jansky,
while actually appointed, failed of confirma-
tion due to adjournment. On Col. Dillon's
decease in the autumn of 1927, the appoint-
ment of A. H. Babcock, Pacific Division
ARRL director, was unsuccessfully urged.
Even though it did not have any of its own
number on the Commission, the amateur body
fared well at its hands, and little difficulty
was experienced in securing the continua-
tion of the old Department of Commerce
regulations, with suitable alterations asg
changing conditions necessitated.

Although no amatcur scrved as u Commis-
sioner in those days, Paul M. Segal, 9ICEA, did
serve as Assistant General Counsel of the FRC
for nine months in 1929-1930, keeping his post
as Director of the Rocky Mountain Division, but
temporarily abundoning the position of ARRL
Geueral Counsel to which be had been appointed
in 1928,

The transition from Department of Com-
merce to Federal Radio Commission wus practi-
cally undetectable us far us amateurs were con-

U. S. Frequency Allocations
Before and After the International

Conference
1948 1929
1500- 2000 ke. 1715~ 2000 ke.
3500- 4000 ke. 3500~ 4000 ke.
TO00- S000 ke. 7000~ 7300 ke.

14,000-16,000 ke.

2%,000-30,000 ke.

56,000-64,000 ke.
400~ 401 Me.

14,000-14,400 ke.
2X%,000-30,000 ke.
56,000-60,000 ke.

The ARRL Board of Directors for 1928, above, authorized the Technical Development Program, asked for restoration of
the Extra First Class license, and took other steps to fit 16,000 hams into the narrow new bands of 1929,
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cerned. The FRC picked up the rules and allocu-
tions luid down by the fourth Hoover conference
and continued these in force, with minor modifi-
cations, until it had to comply with the interna-
tional allocations which becume effective on
January 1, 1929, The table on page 71 shows the
startling contrast between the domestic allo-
cations in force in 1928 and the new interna-
tional bands of 1929.

As if to demonstrate that, domestically at
least, restriction had not clipped their wings
too badly, the radio amateurs of the country
proceeded to turn in a record-breaking per-
formance in the Governors-President Relay
of 1929. At 5:00 p.M. on March 3rd, eleven
Washington, D. C., amateurs set about re-

Whitehurst v. Grimes

No history of amateur radio in the late
208 would be complete without mention
of the first Federal court case, pursued
relentlessly by the League's long-time
Ceneral Counsel, Paul M. Segal. The
story is best told in Pawul M. Segal — A
Tribute:*

“In the middle twenties, a number of
communities all over the country passed
ordinances restricting, licensing, taxing or
prohibiting operation of amateur radio
stations. ‘The board grew concerned about
this harassment and asked Segal to pick
out u test case to defeat these ordinances
once and for all. The first case he picked,
involving Portland, Oregon, collapsed
after Segal had filed suit in Federal Court,
when the town fathers amended their ordi-
nance so that it would not apply to any
stations licensed by the federul govern-
ment. Segal then brought suit against the
city of Wilmore, Kentucky, and its chief
of police, J. W. Grimes, on behalf of R. B.
Whitehurst, 9ALDM, sceking to overturn
the city’s ordinance requiring a license
costing $100 a year for the operation of an
amateur radio station within the city.
After several weeks of intensive on-the-
scene effort in Kentucky, Segal had the
cuse blocked out to his own satisfaction
and went back home to enver, leaving a
local uttorney to mop it up. In September,
1927, Judge A. M. J. Cochran of the 1. S.
District Court for FKastern Kentucky
handed down the decision: amateur radio
is interstate commerce, even though no
compensation is involved and even within
1 single state because of its effect on other
communications between states, and as
such must be regulated only by the federal
government. The case, known as 11 hite-
hurst ». Grimes, is today a corunerstone of
amateur defense against local attacks on
our right to operate.”

#* QST for January, 1962, page 40.
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ceiving the congratulatory messages sent
from all over the country to President Hoover.
At 5:00 P.M. the next day they closed down,
with a total of 41 official messages received,
in addition to numerous private messages of
greeting and felicitation. That all the qov-
ernors did not send messages was not the
fault of amateur radio; some apparently
found political considerations overpotent.

Past Governors-President Relays had
been held primarily to acquaint the newly
elected president with amateur radio; in
1929 this was hardly necessary, for who
should know more of amateur radio than Her-
bert Hoover, after four national radio confer-
ences? Indeed, his son, Herbert, Jr.,* was
then a licensed amateur and a member of
the Washington Radio Club! But it was a
worthwhile operating activity, nonetheless.

The annual report to the Secretary of
Commerce of W. D. Terrell Chief of the
Radio Division, showed a slight decrease
in the number of licensed stations during the
1928-29 fiscal year, probably due to Wash-
ington Treaty reaction. On June 30, 1929,
there were 16,829 stations, against 16,928
at the same time the previous year, a differ-
ence of 99.

Upon petition by the ARRL, the Federal
Radio Commission on November 6, 1929,
reopened the amateur sub-band from 14,100
to 14,300 kilocycles to amateur radiotele-
phone operation, for use by operators holding
Extra First Class amateur licenses or who
displayed technical qualifications sufficient
to merit a special endorsement.

At the beginning of 1930 there was pend-
ing in the United States Senate a bill intro-
duced by Senator Couzens of Michigan
which would have created a national com-
munications commission to control all forms
of wire and wireless communication. Pursu-
ant to instructions by the ARRL Board, Hiram
Percy Maxim on January 31, 1930, testified
at length before the Interstate Commerce
Committee concerning the value of amateur
radio, and the desirability of perpetuating it
in any contemplated legislation. This state-
ment is one of the strongest documents ever
written in behalf of amateur radio; the
Couzens bill, 5.6, failed of passage, but
no member of that committee who heard the
statement will forget the worth of the radio
amateur.

Although the basic radio law was not
changed, the regulations of the Federal Ra-
dio Commission with respect to amateur radio
were revised effective April 5, 1930. The
principal alteration lay in the structure of
the regulations; in practical effect, the
changes included a new regulation con-
cerning the use of adequately filtered direct-
current plate supply for the avoidance of
modulated or broad signals, transferring the
56- and 28-megacycle bands from a “'shared

* Now of course W6ZH and President of ARRL,
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experimental'’ to an ‘“exclusive amateur'
basis, the compulsory keeping of station
logs, and the definition of quiet hours.

The Washington International Radiotele-
graph Convention went into effect on Janu-
ary 1, 1929, and continued in force for five
years. Prior to its termination, a new tredty,
the International Telecommunications Con-
vention regulating wire as well as radio
communications, was concluded in Madrid
on December 9, 1932.

Despite numerous adverse preliminary
proposals, notably by Japan which proposed
harmonically related amateur bands begin-
ning with 100 kilocycles at 80 meters, this
conference made no changes in amateur
frequency assignments, and preserved sub-
stantially similar operating regulations. The
status of amateur radio had changed mightily
since the Washington conference; instead
of being regarded as dangerous interlopers,
amateurs were accepted as one of the defi-
nite phenomena of the radio art, and it was
evident that the international communica-
tions world recognized the amateur as an
accepted part of the radio picture, to be
preserved and perpetuated.

The conference itself was much larger
than Washington. Seventy-seven nations
were represented, and nearly a hundred in-
ternational associations and operating com-
panies, with a total attendance of more than
six hundred persons—probably the biggest
and most important international conference
ever held.

The amateur delegation to this conference
consisted of two groups. The American
Radio Relay League was represented by
Secretary Warner and General Counsel Paul
M. Segal; Clair Foster, also appointed by
the ARRL Board, had refused the appoint-
ment. Representing the International Ama-
teur Radio Union were Kenneth B. Warner,
its secretary, Arthur E. Watts, vice-president
of the Radio Society of Great Britain, and
Miguel Moya, president of the Association
E.A.R. The active work was done by Warner,
Segal and Watts, assisted by members of the
Red Espanola.

Of the attack on the amateur bands, that
directed against the low-frequency bands
was most intensive. The 1715-kilocycle
band, in particular, was the object of con-
certed attack on the part of European na-
tions, who wanted it for the small-boat
service for which it had been demanded at
Washington as well. Great Britain, Canada
and the United States, after strenuous fight-
ing, successfully frustrated this attempt,
however. In connection with the 3500-
kilocycle band, the American delegation,
supported by Canada, attempted to make the
assignment exclusive to amateurs; general
opposition, led by Great Britain, eventually
defeated this plan. Prior to the conference a
number of nations had submittad proposals
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Apparatus used in radiolocation of minerals, described in
QST fo