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: PIONEERS
MINIATURIZA Type

CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS.

Pri. 115 V 50/60 Cycles—Test Volts RMS: 1500

No. Secondary w D H M Lbs,
FT-1 2,5 VCT-3A 2% 1% | 1%, 234 i
CFY2 6.3 VCT-1.2A 2% 195 ) 1Y%, 2% 3% -
FT-3 2.5 VCT-6A 3%, 1% | 2 21%, 1
FT-4 6.3 VCT-3A 3%, 1% § 2 2'%, 1
FT-5 . 2.5VCT-10A 3% 24 | 2% 3% 1%
FT-8 5VCT-3A 3% 2% | 2% 3% 1%
FT-7 7.5 VCT-3A 3% 2% | 2% % 1%
FT-8 6.3 VCT-8A 4 2 | 2% 3%, 24
FT-10 24 VCT-2A :
or 12V-4A 4 2% | 2% 3% 2%
Fr-11 24 VCT-1A 3% 2% | 2% 3% 1%
or 12V-2A .
FT-12 36 VCT-1.3A 4 2% | 2% ¥, 24
or 18V-2.6A :
Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,
—8% +6%, +12%
FT-13 26 VCT-.04A 2% 1% | 14 1%

F1-14 | 26VCT-25A 2% U 1% ) D% %
DOUBLE SHELL POWER TRANSFORMERS
WEMP R M CWTW oo ow w
TR-101 |275.0.275 | 50 J2A | 27A |3 [2% |3 [2%4 (2 f[2%'!
i R-102 |350-0-350 § 70 | 3A | 3A |3 2% | 3% |24 2 -13%
"R-103 |350-0-350 | 90 | 3A | 3.5A |3% | 2% | 3|25 | 2% [4%
R-104 ]350-0-350 §120 3A |} SA 3% |3% | 3% |3% | 2% |5%

i R-105 }385-0-385 {160 | 3A | SA 3% |3% 4% |3% |21 |7
VERTICAL SHELL POWER TRANSFORMERS
Type High DC 5V, 6.3VCT Wwt.
No. V. ma Fil. Fl. W DO H M N Lbs
R-110_]300-0-300 f 50 [2A § 27A 2% j2'%, |3% |2 1% |2%
TR-111 [3500-350 | 70 | 3A | 3A 23 |3x, [3%]2 23 I3%
 R-112 [[350-0-350 J120 [3A | 5A 3 |3ni |4 f24s | 2% [5%
R-113 | 400-0-400 §200 | 3A | 6A § 3% {4X. {4%|3 a%ls :
CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma—Test Voits RMS: 1500
Type Induct. Resist: Di i in, wt,
No. Hys. Current Ohms w D H M Lbs.
RS55 | 6 loma 300 | 2% 1% §1y% 2 Vel
“R-14 8 40ma 250 2% 12 § 1% 23 %
R15 | 12 30ma | 450 § 2% | 1% §1%. § 2% | %
R-16 | 15 30ma 630 | 27 | 1% f1'% [ 2% %
R17 § 20 [40ma 850 | 3%, | 156 §2 2%, | 1
R18 | 8 80oma 250 | 3% | 1% |2 2%, § 1
TR19° | 14 100ma | 450 | 3% 17 | 2% 3% 1%
R-20 5 200ma 90 4% 2% (2% 3% | 2%
R-21 15/3 200ma 90 41 2ys [ 2% 3% 2%
- R-220 x%%//sz m’); 2..:_;/\A Z?s 3% 2 2¥s % 1%




Compromise...
but not with quality!

JSANDSPREAD

dual conversion
general coverage receiver $295%

If you operate exclusively on the amateur bands,
we hardly need point out that an amateur-band-
only receiver will give you more sophisticated fea-
tures and performance for your money than any
general coverage unit.

But if your personal interests require the versatil-
ity of a general coverage receiver, the wisest com-
promise you can make is the new SX-122 receiver.

For maximum flexibility consistent with the high
standards of basic performance you demand,
g)cztiliznzg even close to its price can touch the

In addition to the solid value specifications listed
alongside, the SX-122 brings you a major advance
in stability through additional temperature com-
pensation of the h.f. oscillator circuits and use of
crystal-controlled 2nd conversion oscillator.

The SX-122 is in stock, at your distributor’s today.

Export: Hallicrafters International Div.
Canada: Gould Sales Co., Montreal, P.Q,

FEATURES: Deluxe general coverage receiver. Broadcast (538-
1580 kc.) plus three S/W bands (1720 kc.—34 Mc.). Dual con-
version, superheterodyne over the entire frequency range. SSB/
CW/AM reception. Product detector for SSB/CW. Envelope de-
tector for AM. Series noise limiter. Heavy-duty tuning capacitor
with copper plates in oscillator section for maximum electro-
mechanical stability. Audio output: 1.0 watts with less than 16%
distortion. Three steps of selectivity: 0.5, 2.5, 5.0 kc. at 6.0 db
down. Antenna trimmer, amplified AVC. 2nd conversion oscilla-
tor crystal-controlled. Size: 18%” wide, 8” high, 93%” deep.
Provision for 100 kc. crystal calibrator accessory (HA-7). UL
approved.

The new ideas
in communications
are born at...

hallicratfers

5th & Kostner Aves., Chicago, lil. 60624




SIMPLE ARITHMETIC

No other equipment on the market holds its value like Collins’ S/Line gear. That's one reason Col-
lins is such a good investment. A little simple arithmetic brings home the point. Your initial invest-
ment minus trade-in value equals your cost for Collins’S/Line. Divide your cost by the number of
years you keep your S/Line gear and you'll have the true value of how little it costs to own the finest.
[] Check your Collins distributor and compare prices. Then check and compare equipment features.
Collins offers you complete station compatibility; frequency stability; frequency calibration; more
QSO’s per kilocycle; mechanical filters; dual or single PTO control; automatic load control; negative

lins “exclusives.” Even today, Collins offers you all ten — Collins is still unexcelled. [] Visit your
Collins distributor and see the S/Line. Then do your own simple arithmetic. Find out for yourself
that it costs less to own the finest.
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salutes WGDNG:
first across the
Atlantic on144 Mcs!

On April 11, 1964, WBDNG of Long Beach, California and OH1NL of Nakkila, Finland estab-
lished two-way 144 Mcs contact via moon-bounce! This record-breaking communication was
the result of years of patient effort and experiment. The difficult earth-moon-earth path was
successfully conquered by a combination of radio amateur ‘‘know-how," enthusiasm, and
state-of-the art equipment. High gain antennas, low noise narrow-band receivers and a reliable
kilowatt transmitter using Eimac 4CX250B's joined with VHF experience to break the VHF
communication barrier between Europe and North America. Eitel-McCullough joins the
A.R.R.L. and all radio amateurs in saluting W6DNG and OH1NL: two radio amateur pioneers,
blazing a trail of achievement in long distance VHF communication.
Eitel-McCullough, Inc., San Carlos, California. In Europe, you may con-
tact Eitel-McCullough, S.A., 15 rue du Jeu-de-I'Arc, Geneva, Switzerland.




Open the Door to

WORLD-WIDE ADVENTURE
with a VIKING TRANSMITTER!

Excellent dollar value—solid performance—dozens of features—and an
unmatched reputation for reliability—that’s why, whether you’re a nov«
ice or experienced amateur, it will pay you to investigate E. F. Johnson

llsNzl'
TRANSMITTER

Company’s complete line of Viking Amateur Radio Equipment!

4 Popular Transmitters for the novice or experienced amateur!

“CHALLENGER” TRANS-
MITTER—Ideal for fixed
station or portable use. 70
watts ghone input 80

throu 6 meters—120
watts CW input 80 through
10 and 85 watts CW input
on 6 meters. Crystal or
external VFO control—TVI
suppressed—wide range
i-network output. With
ubes.

Cat. No. Net
240-182-1
Kitieareeranns .$124.75
240-182-2

Wired..........$169.75

FREE CATALOG—E. F.

*“6N2"" TRANSMITTER=—
This compact VHF trans-
mitter is rated at 150 watts
CW and 100 watts phone.
Bandswitching 6 and 2
meters—may be used with
‘‘Ranger II'’ or similar
power squly/modulator
combinations. Crystal
control or external VFO
with 8-9 mc output. With
tubes, less crystals, key
and microphone,

Cat. No.
240-201-2
Wired... . ..;vm$194.50

Net

Johnson Company also

manufactures a complete line of higher power
transmitters, SSB equipment, amplifiers, station
accessories and keys and practice sets, Write for

your free copy today!

“RANGER!I” TRANSMITTER/
EXCITER — Now— a new ver-
sion of the popular ‘‘Ranger’’
transmitter. 75 watts CW or
65 watts phone input. Also
serves as an RF/audio exciter
for high power equipment.
Compietely self-contained,
instant bandswitching 160
through 6 meters! Operates
by built-in VFO or crystal con-
trol. High gain audio—timed
sequence keying — TVI sup-
pressed. Pi-network load
matching from 50 to 500
ohms. With tubes, less crys-
tals, key and microphone.

Cat. No. Net

240-162-1. Kit..... $249.50
240-162-2, .Wired..$359.50

“VALIANT 11" TRANSMITTER/
EXCITER — 275 watts input
CW or SSB (with auxiliary SSB
exciter or the new Viking SSB
adapter) 200 watts phone.
instant bandswitching 160
through 10 meters. Crystal
or built-in ditferentially tems-
perature compensated VFO
control. Pi-network output
matches antenna loads from
50 to 600 ohms. TVI sup-
pressed —timed sequence
keying — built-in low pass
audio filter — self-contained
power supplies. With tubes,
less crystals.

Cat. No. Net
240-105-1. .Kit..... $375.00
240-105-2, ,Wired..$495.00

E. F. JOHNSON B0,

1001 Tenth Avenue S.W. ¢ Waseca, Minnesota



SCMs desire a;)plxcatmn leadership posts of SKEC, EC, RM and PANM where vacancies exist.
---ATLANTIC DIVISION

Section Communications Managers of the ARRL Communications Department

gorts Invited. All amateurs, especiully League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCA, the administrative ARRL othecial elected by members in each Section.
Radio club reports are also desired by SCMs for inelusion in ¢ST. ARRL Field Oraanlzation station appointments are
available in areas shown to qualified League mnembers. General or Clonditional C'lasx licensees or higher may be appointed
ORS, OES, OPS, 00 and OBS, Techuicians may be appointed OES, OBS or V.i1.5. PADM. Novices may be appointed QLS.

Delawam WIIYH, Roy A. Belalr 415 Brix:hton Road Wilmington 19309
kiustern Ponusylvanla W3ZRQ Allen K. Brelner 212 Ruce Bt. Tamuqua 18252
f\laryl.mtl D. W3QA Bruce Boyd 415 \\‘lchmm Rd. tsultimore, Md. 21229
Southern l\cw Jcrsey BG Hv\rben. C:. Brooks %00 Lincoln Ave. Pulmyra UR065
Western New York K2HUK < 'har Hansen 11 Rosemont Drive 1suftalo 26
Western Pennylvania WiaGJy John k Wojtkiewicz 1400 Chaplin St. Conway
N CENTRAL DIVISION I
[11inols WOBRN l.dmond A. Metzger 1520 South 4th St. Springeld 62703
indiana WYYYX F.rnest 1.. Nichols D7 Bloomington 47403
Wisconsin RaGsC Wenucth A, kbneter »u \\ auona Trail tortage 53901
..DAKOTA DIVISION. . ————— -
Minnesota WOTCK Herman R. Koplschke, Jr., RFD 2 . Junesville
North Dakota WOHVA uarold A. Wengel 805-3rd 8t., 8. \¥. Minot
sSouth Dakota WPRRN . W. Sikorski 190U 8. Menio Ave. Sloux 1«:1\18
DELTA DIVISION .. -
Arkansas W5D'L'R x ‘urtis R. VWilliams Route 3, Box 230 Little Rock 72205
Loutsiana W5PAM Allen Swansou, JT. RFD 1, Box 354- 5 <'ovington
Mlsslssippl WS LM M H H. Halrston 2321-27th Ave Meridian
‘I'eunessee W4U VP William Hcou 115 East HOLBLOD Ave. Johnson Clty
L GREAT LAKES DIVISION .
Kentucky K4QI10 Mrs. Patricla C. Schater Greenridge Lane Loulsville 7
Michigan WHREFX Ralph P, T'hetreau 9 \V. Six Mile Road Lietrolt 48240
Ohto W8AL Wilson K. \Weckel 1317 Logan Ave., N.%. Unnton 44703
.HUDSON DIVISION
Tastern New York W2LE1rU George \V. '['tacy 1138 North Louutry Club Drive Schenectady
N. Y. C. & Long island K218 Blaine 8, Johnson 266 _Cypress Massupequn tark, L. I,
Northern New Jersey wa2cevw Iidward F. Erickson 14 Robert L,ln‘le South Amboy 08579
- o MIDWEST DIVISION _
WYONTR Dennis Burke 1418 Douglas Ave. Ames 50010
WOA LA L, Leland Cheney NI14 Levitt Dr. \v1cmtn 67207
I WOIrrK Alfred E. Schwancke fodgar Stur Rte Rolls 65401
Nebruska WOGGP Frank Allen Hox 272 Ciering
NEW ENGLAND DIVISION e
Connecticut K 1IGGG Fred Tamm Greshum St Milford
huustern Mdsuachusena \\ uLP rrank L. Baker, Jr. dolar Ave. Hraintree 02185
Maine KIDYG Herbert A, Duavis Lakes Ln, sllsworth Falls
New ﬁampshlre WISW. ‘{/hlbba Robert Mitchell Hox 38, KD 1 hester
‘Rhode Islund KI1AAV John li. Johnson 30 Kruit 8t. Pawlurkcn 02860
vermont KIMPN ¥, Reginald Murray i3 tIillerest Lrive Montpeller 5601
\Western Massachusetts WIBVR l’erey C. Noble 3 ot. Dennis St. Westteld 01085
S _NORTHWESTERN DIVISION __
Alagka # WL7ENT Dantel R. W' right 415 Eagle st. Anchorage
‘iduho K7HLR Raymond V. l.vuns Route 3 Twin Falls 83301
Montana W7TYN Joseph A. D'Arcy mw Hagglin Ave. Anuaconda
uregon W7AJN iverett 1. France 53356 B, 116th Ave, rortiand
\Washingon W7PGY RRobert 3. ‘I’hurston TT00-31at Ave., N.ki. Seattle 98115
. PACIFIC DIVISION s
East Bay KHLRN Richard Wilson \\)7 (‘oruova Way «'wncord
Hawali KWEHERZE Lee K. Wical 45-601 Luluku kd. RKaucvhe 96744
Nevada W7PBYV Leonard M. Norm:an 2 U t.:\.h St, Boulder Clty %0005
Sacramento Valley WA6UDT  john k. Minke, I11 mm Rustic rd. Carwnichael 95608
San krancisco WAGAUD  Hugh Cassidy ‘ 7 Coleman Drive San Rafuael 94901
Han Joaguin Valley WeJIPY Ralph Saroyan 6204 k. Townsend Ave. I'resno
Hanta Clara Valley W6ZRJ Jean A, Gmelin 10535 Willowbrook W ay ¢ 'upertino
_ ROANOKE DIVISION . R
North Carolina W4BNU Rurnctt 8. Dodd 120 West franklin st. #ullsbury 258144
‘louth Carolina W4prKED <‘harles N. Wright 711 Merriwether r. North Augusta
virginia WwW4QDY Robert L. Follmar 1057 Dune St. Nortolk 23503
West Vlrglnla W8RIM Ironaid B. Morris 1136 Morningstar L.anc Fairmont 26554
ROCKY MOUNTAIN DIVISION _ s
Colorado KHTTH Donald Ray Crumpton 12,0, Box 223 Alamosa,
New Mexico K51Q1, Newell Frauk Greene .0, Box 406 Liexter
tah W7MWR/W70AD Marvin C, Zitting 1.0, Box 1813 salt Lake City 84110
\Vyoming W7CQL Wayne M. Moore 142 South Montana Ave. Ciasper 82601
. SOUTHEASTERN DIVISION. I
Alabama \4KJD \villlam 8. Crafts Route 3, Box 233 s Athens 35611
unal Zon D ‘Thomas B8, DeMels £.0. Box LL11 Balhou
l«a;stcrn blorlda R48JH A. L. Hamel 220 N.E. 25th Bt. Pompano Boach 33064
rgla W4RZL Howard L Schonher Box 1902 Columbus 31902
\\’cst indies (P.R.-V.L) KeaDd \villlam \Verner 563 Ramon Liovet {ith. 'I'Tuman
RioPledras, P. R.
Western t'lorida W4REKH Frank M. Butler, Jr. 444 Elllott Rd. Fort \Walton Beach 32548
. SOUTHWESTERN DIVISION B
Arizona W7FKK Floyd C. Colyar 4411 West $lerson St. hoenix 85017
T.os Angeles WEFN IS John A. McKowen 16205 South Broudway Ciardena QU247
Lrange W6DEY Roy R. Maxson South Olive st. santa Ana
San Dieg WELRU Don bt:msl(er E Pescadero San Diego 42107
sauta Barb'u'a WAGOKN  <‘ecil D, Hinson 19333 Coventry Court ‘housand Uaks
e ___ WEST GULF DIVISION I 5
Northern Texas W S5BNG 0. L. ﬁa.rbln 4515 Calmont iort Worth 76107
Oklahoma KROKTW Bill F. Lund 1220 8. Owasso ‘Tulsa 7412
sSouthern Texas W5AIR . D. Jcrry Sears 5634 kiskridge St. Houston
CANADIAN DIVISION __ _ e
Alber! u.xrry larroid [334-5th Ave. N. Lethbridge, . Ana.
Brltlsh Lolumbln t, 1. Savage 1553 West [2th Ave, v 'mcouvcr 8, B. C.
Manitoba ML 8CW atson, 249 Lanark St. \Winnipeg 9
Maritime . B, Weeks u.xrvcy Statlon, N.
Ontario 1 hard W. Roberts 170 Norton Ave. Willowdale, lomnto. ont.
Juebee \’FZDR . W. Bskarstedt 62 St, Johns Rd. Polnte Claire,
o _ Montreal 33. P.Q.
saskatchewan VIESQC Mel Mills P.0. Box 801 Saskatoon
P —

* Otticlal appointed to act temporarily in the absence of a regular officlal




INTERNATIONAL FREQUENCY METERS

Equip your lab or service bench with the finest ..,
Discover new operating convenience.

FM-5000 FREQUENCY METER 25 MC to 470 MC

The FM-5000 is a beat frequency measuring device incorporating a transistor
counter circuit, low RF output for receiver checking, transmitter keying circuit,
audio oscillator, self contained batteries, plug-in oscillators with heating circuits
covering frequencies from 100 kc to 60 mc. Stability: - .00025% +85° to +95°F,
£ .0005% 50" to +100°F, *..001% t32° to +120°F. A separate oscillator (FO-2410)
housing 24 crystals and a heater circuit is available. Dimensians: FM-5000,
10" x 87 x 742"

FM-5000 with batteries, ies and lete instruction manual, less oscil-
lators, and crystals. Shipping weight: 18 Ibs. Cat, No. 620-103 . . . . $375.00
Plug-in oscillators with crystal $16.00 to $50.00

L4
C-12B FREQUENCY METER For Citizens Band Servicing

This extremely portable secandary frequency standard is a self contained unit
for servicing radio transmitters and receivers used in the 27 mc Citizens Band.
The meter is capable of holding 24 crystals and comes with 23 crystals installed.
The 23 crystals cover Channel 1 through 23. The frequency stability of the C-12B
is = .0025% 32" to 125°F, .0015% 50° to 100°F. Other features inciude a transis-
torized frequency counter circuit, AM percentage modulation checker and power
output meter.

C-12B complete with PK (pick-off) box, dummy load and connectmg cable, crystals
and batteries. Shipping weight: 8 Ibs, Cat. No. 620-101 , ., , . . . $300.00

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

The International C-12 alignment oscillator provides a standard for alignment of
IF and RF circuits. 200 kc to 60 mc. It makes the 12 most used frequencies
instantly available through 12 crystal positions 200 kc to 15,000 kc. Special
oscillators are available for use at the higher frequencies to 60 mc. Maximum
output .6 voit. Power requirements: 115 vac.

C-12 complete, but less crystals. Shipping weight: 9 Ibs. Cat. No. 620-100 . . $69.50

C-12M FREQUENCY METER For Marine Band Servicing

The International C-i2M is a portable sccondary standard for servicing radio
fransmitters and receivers used in the 2 mc to 15 mc range. The meter has sockets
for 24 crystals. The frequency stability is = .0025% 32' to 125°F, = .0015% 50° to
100°F. The C-12M has a built-in transistorized frequency counter circuit, AM
percentage modulation checker and modulation carrier and relative percentage
field " strength. .

C-12M complete with PK (pick-off) box.and connecting cable. battenes. but less
crystals. Shipping weight: 9 Ibs, Cat. No. 620-104 ., . . . . $235.00
Crystals for C-12M (specify frequency) $5.00 ea.

KEEPING YOU ON FREQUENCY IS OUR BUSINESS...

Werite today for our FREE 1965 CATALOG

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA



THE AMERICAN

RADIO RELAY

LEAGUE,

INC.,

is a noncommercial association of rodlo @mateurs, bonded for -

the promotion of. interest in améteur radio communication and

experimentation, for the relaying of messages by radio, for the

advancement of the radio art and ‘of the piiblic welfare, for the
representation of the radio amateur in legislative matters, and for

the maintenance of fraternalism tnd a high standard of conduct.

Itis anincorporated association without cdpital stock, chartered
under the laws of Connecticul. Its affairs are governed by a Board’

of Dnroctors, elected every two yeors by the generol membership, "

is noncommercial and no one commerclolly engoged in the manu-
facture, sale or rental of radio apparotux is eligible to membership
on its board.

"Of, by and for the amateur,"” it n'umbers within its ranks pracfi- v

_ cally every worth-while amateur in thé nation and has « history of
glorious ochxevement as the srondord becrer in amateur affairs.

ship of a transmitting station and knowledge of the code are not
prerequisite, although full vormg membenhlp is wgramed onty to
licensed amateurs.

All general correspondence should be oddressed to the admxms- -

Ihukhﬁwmb
HIRAM PERCY. MAXIM, W1AW, 1914=1936
EUGENE C.' WOOQDRUFF, WBCMP, 19361940
GEORGE W. BAILEY, W2KH, 1940-1952 *

GOODWIN L. .DOSLAND, WETSN, .1952-1962
(Pron'donl Emon'mx)

Officers
President . . 7w . HERBERT HOOVER, JR.,, W6ZH
900 Wclshnre Btvd., Los_Angeles; California 90017
First Vice-Presidenf . . WAYLAND M, GROVES, WSNW
1406 _West 12th Street, Odessa, Téxas 79761 -

Vice-Prasident . . i, .= i .. FRANCIS E, HANDY, W1BDI
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“It Seems 10 Us..."

REPRESENTATIVE DEMOCRACY

rrm: ARRL Board of Directors will hold its
annual meeting this vear on May 21. At the
formal session, and in preliminary ‘informal
discussions, umateur radio in general and
League affairs in particular will come under
extensive scrutiny. Armed with views of their
constituents, individual directors will bring to-
gether various proposals—sometimes common,
sometimes widely divergent. The le@ultmg
dec1s1ons—.tfh1mat1\e action, rejection, or
compromise — will chart the future course of
the League.

\While these decisions do not involve lives or
fortunes, they do concern the proper utiliza-
tion of an import'mt natural resource, and the
public service performance, investments, and
personal enjoyment of a quarter million U. S.
and Canadian amateurs. The responsibility is
not taken lightly.

[.eague members have generally nominated
and elected extremely capable men as their
representatives on the Board. In most cases a
director has been a radio amateur and League
member for many, many years. EHe has often
heen an elected official at the local club level,
has held leadership appointments in the ARRL
field organization, has quite likely served u
plewous clirector as an .Lppomted assistant.
He is 4 far more interested student than the
average amateur in matters generally atfecting
amateur radio. There is the probability that
his own livelihood is derived from business
management or from one of the professions.
Heisalmost certain to belong to service groups,
trade associations or other non-profit organiza-
tions outside of amateur radio, and to have
exhibited his leadership talent there us well.

But background and expertise wre not the
only qualifientions for decision-making in a
voluntary ussocintion such as the League.
There must remain democratic control. [n
fact, by the power of his ballot, the member
ean require that his representative tuake the
time and make the effort to become adequately
informed as to membership needs and desires.

As a source of reference for their decisions,
directors have a wide variety of methods for
sounding out membership opinion — for ex-
amples, through personal, mail and on-the-
air contact, through newsletters, through visits

to clubs, area councils, hamfests and conven-
tions. It is, additionally, highly important for
euch member to take the initiative in creative
proposals. If vou fail to submit your ideas,
we all suffer for it. If we share our ideas, the
league will be stronger and better for us all.
We urge clubs, as well as individual members,
to register views and proposuls with their
directors (address page 8 this and every issue
of QST).

After all this preparation, the members of
the Board must face their moment of truth -
their hour of decision. The Board meeting is a
model of unanimity on common objectives,
and of compromise when divergent views exist.
But no matter who gives and who takes, the
object is to get the very bhest possible solution
for amateur radio. The individual’s desires are
tuajor factors, but not exclusively so; the good
of the entire service is the first consideration.
Thus an elected Board of volunteer directors,
serving solely beeause of their devoted inter-
ests in amateur rudio and in ARRL, sets the
best balance between individuul choice and
informed opinion, the best balance between
wants and needs, the best balance between
desire and judgment.

If one reads back into the uctions of the
League directors in the sggregate, as did the
staff in preparing last vear’s historicul “gold
edge’’ series, one finds the vast majority of
decisions made by the Board have stood the
test of time — although major ones often re-
sulted temporarily in considerable controversy.
And whatever the nctions of the Board this
veur, it is inevitable that on some questions
not every member will agree. There will be
criticism, certainly, from individuals or groups
who lament that the League is not represent-
ing them because it will not do what they dic-
tate. They would, if they could, replace the
well-considered judgments of vour Board of
Directors with selfish, short-range schemes.
Their smoke screen often hides and confuses
what is the legitimute issue in any representa-
tive democracy — the long-term welfare of
all of the membership.

Let there be no more nonsense about smoke-
filled rooms, powerhouses, ivory-tower control.
\When the Board meets, let it be with the buack-

(Continued on page 10)
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(C'ontinued from page 9)

ing and good-will of ull the members. and con-
structive criticism where sharp differences of
opinion are visible. May the directors, as a
result of your actions, be armed with knowl-
edge of their members’ nceds and desires.
May there be full discussion of issues, disagrec-
ment and argument when necessary — but no
Jdoubt as to the principles of government nor
the motivation of the governing group. [G&5¥—1

COMING A.R.R.L. CONVENTIONS

April 3~ — Midwest Des
Moines. lowa

April 21-25 — New England Division,
Swampscott, Massachusetts

June 5-6 — Georgia State, Atlanta

July 2-5— ARRL National, San Josc.
(alifornia

July 9-11 — West Gulf Division, Okla-
homa City, Oklahoma

July 17-18 — Rocky Mountain Division.
Denver. Colorado

October [-3 ~ Ontario Province, Sud-
bury

Division.

1965 ARRL NATIONAL CONVENTION
San Jose, California July 2-5

Plans are now well underway for the 14th
ARRL National (‘onvention to be held in San
Jose, Culifornia, July 2 -5, according to Frank
(ilass, WOMVL, gencral chairman.

The theme of the National will be ARRL
organizational activities and technical talks, with
an emphasis on the Amateur Radio Public Serv-
ice C'orps planning.

(‘onvention headquarters will be the Hotel Ste.
Claire in San Jose, with major talks and other
activities held in the San Jose Civie Auditorium

Shown here discussing plans for the ARRL Nationai Con-
vention are {left to right) Frank Glass, W6MVL, General
Chairman; ARRL Pacific Division Director Harry Engwicht,
W6EHC; Carter Smith, KSCWM and William Walters,
WOMKE, President of the Santa Clara County Amateur
Radio Association, one of the sponsoring groups.
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and the new MeceCabe Convention Hall, Thus far,
many of the mujor munufacturers from uacross
the country have reserved exhibit space for the
showing of new products and equipment. The
MARS groups are making plans to hold several
exhibits and activities. Truaffic nets, DX groups,
VHF enthusiasts, RTTY operators and other
organizations are making plans for dinners and
other convention get-togethers.

This year the National will feature a two hour
open forum session, with top ARRL officials
present. Included in the meeting will be a report
on the League and status of amateur radio, us
well as a question and answer session.

()n Sunday morning, July 4, there will be group
breakfusts for those interested in traftlic, DX,
v.h.f., s8.b., RTTY and other activities, and the
general breakfast on Monday morning July 5
will feature a report on ARPSC with (George
tTart, W1NJM, National Emergency Coordina-
tor, as well as President Hoover, General Man-
ager Huntoon and Communications Manager
Handy in attendance.

The ladies’ program will carry activities for YL,
hams as well as XYLs, with luncheons, fashion
shows, SWOOP, breakfasts and a tea, and will
ulso include @ separate ladies' lounge, with coffec
and tea avuilable thronghout the major part of
the convention activities.

The Sunday afternoon banquet will feature a
\Western Style Steak Burbecue held at the Santa
('lara County Fairgrounds, with a twelve ounce
steak as muin course, complete with trimmings.
There will be entertainment and a dance on Sat-
urday night, as well as the traditional initiation
ceremony for the Royal Order of the Woulf
tHong.

Price for the c¢onvention is $9.50, which in-
cludes the banquet and convention meetings.

For further information and reservations, write
Associated Radio (‘lubs, Post Office Box 6,
San Jose, California. More details will appear
in u luter issue of YST.

NEW ENGLAND DIVISION CONVENTION
Swampscott, Massachusetts April 24-25

ffor the 6th consecutive year, the New England
Division ARRL convention will be held at the
New Ocean House Hotel, in Swampscott, Massu-
chusetts on April 24-25, Speakers will include
Rev. Daniel linehan, WIIIWIS; Luis Salazar,
senior stafl engineer for Western Electrie, with a
fuser demonstration; Stu Meyer, president of
Hammarlund; and Tvau Loucks, W3GD, Chief
of the Amateur and Citizens Radio division of
KCC. The new division director, Bob Cthapman.
W1QV, will be introduced at the ARRIL foruni.
An all-new NASA space program will be pre-
gented from 2 to 5 p.m. Saturday, not on Sunday
as previously announced. There will be other
technical talks and many exhibits and displays
of the latest in amateur gear.

[following dinner Saturday evening, there will
be dancing and entertainment. Sunday's pro-
gram will include YL activities and the main
banquet; following the hanquet, the ‘“Ham of
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the Yeur” uward will be presented (sce page 47,
March QST for details).

Barly-bird rescrvations should be sent ¢/o
John McCormick, WI1KCO, RFD #1, Berkley
Strect, Taunton 1, Massachusetts before March
31; registration und banquet combined costs
$8.50, or $3 for registration only. Room reserva-
tions should be made directly with the hotel:
singles will be $10, doubles $15 and triples $15.

Jamfest Calendr

Alabama — The annual Birminghamfest, sponsored by
the Birmingham Amatenr Radio Club will be held this
vear on May 1 and 2. Ior full details write the Birmingham
Amateur Radio Club, Box t03, Birmingham 1, Alabama.

Alabama — The annual Montgomery (Alabama) Ham-
fest sponsored by the Montgomery Amateur Radio C'lub
will be held this year on April 11. For information write
the Montgomery Amateur Radio C'lub, Box 6187, Mont-
pomery 6, Alabama,

Florida — 'T'he Orlando Amateur Radio Club will hold
its annual Orlando Hamfest at the Cherry Plaza llotel on
April 23, 24, and 25. Swap shop, technical talks, and a
dance Saturday night. For details, contact Betty Kuller,
WALJIU, 401 Halsey St., Orlando, Ilorida.

Illinois — The annual auction of the C‘hicago Sub-
urban Radio Associution will be held on Wednesday, April
1, at National Hall, 3907 Prairie Ave., Brooktield, Il,
No admission charge. Ifor more information contact Bob
Vik, KYPEN, 3010 Korest, Brookfield, 1llinois.

Illinois — The Kishwaukee Radio Club will hold its
aunual Swapfest Sunday, May 2, at the liopkins Park
Shelter House on Illinois Route 23 in LeKalb, Illindis.
(One dollar Jdonation is requested but no commission to
swuap or sell your gear. Iurther information from: Al
Krand, WAYMBJ, 415 E. Sycamore St., Sycamore, Illinois.

Louisiana — The Baton Rouge Radio Club is planning
their Hamfest for May 1 and 2.

Massachusetts — An auction will be held following
the regular business weeting of the Massasoit Amateur
Radio Association on Tuesday, Aprl 20 at 8:00 r.aa.
The meeting place is the 1Ianson Grange Hall, Route 27
in Hanson, Masgachusetts,

Michigan — [n cuoperation with the Detroit Amateur
Radio Association and Council of A\.R. clubs of South-
eastern Michigan, the Henry Ford Museum will hold its
Old Timer's Night activities on Saturday, May 8. Start-
ing at 11:30 a.m., a lunch will be held at iistoric Clinton
Inn, at Creentield Village. Advance reservations for this
are ¥2,50. At 6:30 pr.a1,, there will be a4 dinner at Lovett
Hall, Greenfield Village where advance reservations are
%3,75. ‘I'be meeting will be beld in the iHenry IFord Museurn
‘I'icatre at 8:00 r.M. where Dr. (GGeorge Bailey, W2KH,
will discuss Ham Radio, Past, Present and l‘uture. lir.
Railey is lixecutive Consultant of lnstitute of Electrical
aud lilectronic kingineers, last lixecutive Secretary of the
institute of Radio Fingineers prior to its merger into IKEE,
pust president, American Radio Relay League, aud special
cousultant on communications, Depurtinent of State. The
program is for all of those interested in wireless, ludies and
yuests are welcome. Mail reservations to Dept. of (Com-
munications, Henry i‘ord Museum, Dearborn, Michigan.

New Jersey — The Delaware Valley Radio Association
will spousor its 18th Annual Old Timer's Nite Round-Up
and Banquet on Saturday. April 24 at 6:30 p.., at Bar-
retts Restaurant on the River Road, 4 miles west. of Tren-
ton, The affair will he stag, with a roast beef dinner and a
speaker of national prominence ou the list of activities.
‘T'icketls are by reservation only and may be obtained on
ac hefare April 20 by writing A. (i, Wentzel, W2HX,
:318 Gardner Ave., Trenton 8, New Jersey. Tickets ure $7.00
per person, Tickets ut the door will be $8.00.

New York — The Southern Tier Radio Club’s sixth
annuul dinner will be held April 3 at 5:00 p.at. ut St. John's
Ukrainian Hall, Johnson City, New York. Dinner will
be served wb 7:00 ., Tickets are $3.50 each, children
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under 12, %1.75. Contact Harry Speucer, W2SDA, 1165
Vestal Ave.. Binghamton, New York.

New York — The 10th anniversury Tamfest of the
Radio Amateurs of Greater Syracuse (RAGS) will take
place on Saturday, April 21 at Hinerwadels C(irove, ay
Road, No. Syracuse, New York. There'll be a swap shop,
transmitter hunts aud interesting speakers. Advance tickets
are $1,00, at the gate $5.00 each. For tickets and informa-
tion write Norm Esterson, W2YRL, 118 Legion Drive,
No. Syracuse, New York,

North Dakota — The fourth anuual Sharivar Hamfest,
sponsored by the North Dakota State University Amateur
Society, will be held on the N.DD.S.U. campus at fargo,
N. Dak. on Sunday. May Y. For more information econ-
tact WOILISC, N.D.S.U. Amateur Radio Society, Elec-
trical Engincering Dept., I'argo, North Dakota.

Pennsylvania — The 20th annual banquet of the Lan-
caster Radio Transmitting Society, Inc., will be held on
Saturday, May 8 at 6:30 p.m. at the Duteh Town and
Clountry Inn at Vintage, about 15 miles east of Lancaster
on U.S, Route 30. Make advance registration by contact-
ing Arthur C. Jacoby, W30Y, 136 Springhouse Rd., Lan-
custer, Pa, 17603, Phone 717-392-6043,

Pennsvivania — The Reading Radio Club, Ine.. is
holding its 10th annuul banquet on April 24 at Reeser’s
Restaurant, Route 61, Pottsville Pike, at 7:00 p.m. Tick-
ets are $5.00 each for adults and $2.50 each for children.
For further information and reservations write Klmer
Worth, K3YNN, 946 Frauklin St., Reading, Pennsylvania.

Pennsylvania — The Tri-State Pittsburgh 5.S.B. So-
ciety will hold their spring dinner May 1, at Johnny Gar-
neau’s Smorgasbord Restaurant, one mile west of Pittsburgh
exit of the tumpike on Route 22, at 6:30 p.a1. Tickets are
+4.00 each. For further information and reservations, write
I'rank Franiz, K3FUH, 960 (ireensburg Pike, East Pitts-
burgh, Pa. 15112,

Pennsylvania — ‘T'he West Branch Amateur Radio
Association of Williamsport, Pa., will hold its second an-
nuxl Ham Get-Together on May 2 at the [ireman's Social
Hall, Montoursville, Pennsylvania. Auction and coutests
from | until 6 p.a. Dinner und speaker from 6 until 8
e, Tickets are $3.75 each. For more information cun-
tact Ted Crowe, W3GPR, 345 Pearson Ave., Williams-
port, Pennsylvania,

South Carolina — The sixth annual Greenville 11am-
fest will be held Sunday, May 2, 1965, at the Greenville
(lounty lairgrounds, Greenville, 8. (!, A complete program
for the entire family is planned. Lunch will be served.
Advance Tickets and information from: Lon Robertson,
WA4KLT, 101 Gritlin Drive, Greenville, South ('arolina
20607,

Washington — The anuual hamfest of the Skagit
Amatenr Radio (Jub will be held on April 21 at the Bryan
Cirunge Hall in Bryan, Washington.

OPERATOR OF THE MONTH

llave you thought back over the past month
and picked out your nominution for ‘“‘wperator of
the mouth?" Considerations to hear in mind include
a clean signal, good keying, careful enunciation,
correct procedure, judgment und courtesy. The
League’s Operating Aid No. 11 lists further exam-
ples. Send your vote for *'()perator of the Month’’
to the ARRL Communications [Department.

During February the following additional ama~
teurs were nominated in recognition of their extra
skills and courtesies:

WIBVR K5CPZ >
KIIJV  WNBKAJ &%
K2MQO  W60Z

K3UFV  KSJCC

K3YVG  WOBNIL

WA4BVF K9FHP
WA4DRA KODYA
WA4PDS ELGL




Top view of the 100-watt 6-meter
transmitter. The final-amplifier tube
and output circuit are to the left.
The perforated metal shields the
meter and its connecting leads.
Behind the baffle shield, on which
the output connector is mounted,
are the 5763, the adjusting screw
of Lz (partially visible behind the
5763), and shaft of Ci2 (bottom).
The v.f.o. input connector Ji, crystal
socket, S;, and power connector
are mounted in the rear edge of
the chassis

100 Watts

on 6 Meters

A Three-Stage Transmitter of Simple Design

BY FRANCIS M. YANCEY,* W8DRU

worked from the ham shack on Freezeland

Mountain. A good percentage of operators
of these stations suy they huve no intention of
ever operating on uny frequency below 50 Me.
1t is surprising, therefore, to tind that many of
these 6-meter operutors who never intend to
aperate on any lower band ure using transmitters
that cover 8U through 6 meters. Not so surpriging
are the complaints most of these operutors huve
apainst their transmitters: insufficient grid drive,
tube plates red hot. the low-band coil ussembly
hot (probably self-resonant at 50 Me.), plate
current creeping (final needs to be retuned every
minute or two), TVI (attributuble to the trans-
mitter), parasitic suppressors burning up, and
fow r.f. output. These transmitters do a good job
the low bands, and they are adequute for
Box 398, Hinton, West Virginia.
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SEVERAL hundred 6-meter stations have been

The construction of this unit requires
no special or hard-to-get components.
In fact, most of the items needed are the
sort commonly listed in surplus and
bargain sheets.

the low-band operator who wants to get on 6
for an oceasional local rag chew. As a general
rale, however, they are not efficient enough for
the serious 6-meter operator.

By using some ingenuity and ua little effort
accompuanied by a whole lot of pride, u ham can
come up with u nice-looking 6-meter transmitter
that has none of the bad points listed above.
By careful shopping for parts, it can provide
more power output and yet be more economical
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CRYSTAL OSC./ TRIPLER

DOUBLER 50~-S4Mc.

23-27 Me.

8 Mc. V.F.O,
Ji
100 6
G
V.F.0.
Lg 33 =3
8Me.
5763 2E26 8298
4 5 2 71! 7  EXCEPT AS INDICATED, DECIMAL VALUES OF
B CAPACITANCE ARE IN MICROFARADS (pf.);
OTHERS ARE IN PICOFARADS ( pf. oR mut);
RESISTANCES ARE IN OHMS; K = 1000.
P
50-54 Me. = s0-54Me. Cas ool Cor
2 .001 N 001
Lio :’: pu
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Ly
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n
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[A C|4 }oeed
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Fig. 1—Circuit of the 100-watt é-meter transmitter. Fixed capacitors of decimal value are disk ceramic (1000-volt
if not specified); others are mica. Unless indicated, resistors are Y2-watt-watt composition. Component designations
not listed below are for text-reference purposes.

Cz, Cio—APC-type air trimmer.

Cia—Midget variable (Hammarlund MC-35-S or similar).

Cy7, Coo—Dual-section variable, 25 pf. per section
{Johnson 167-51 or similar).

C21—Midget variable (Hammarlund MC-75-$S or similar).

J1, Ju—Chassis-mounting coaxial receptacle.

J3—Octal chassis-mounting plug.

Li—1 turn hookup wire over ground end of L2.

L3—23 turns No. 28 enameled, close-wound on Y2-inch
iron-slug form (National XR-50 form, or similar).

L3, Ls—12 turns No. 20, $4-inch diam., 16 turns per inch
(B & W) 3007 Miniductor, or Hlumitronics 516T
AirDux). See text for construction.

Ls—10 turns No. 10 wound on Ya-inch ceramic pillar,
turns spaced to make coil length 1Y2 inches,

than many of the all-band kits.

It is good practice to build power supplies,
modulators and r.f. units a8 separate assemblies.
Tach section is then readily available for use
with other units. This article covers the construe-
tion of a 6-meter r.f. unit. Kxcellent companion
units huve been covered by WI1ICP.L

t McCoy, * Plate Modulation for the TV-Set/Surplus
Transmitter,” QST July, 1961. «

MecCoy, **Surplus Tubes and un Old TV Set == 150 Watt
Amplifier,” QST, April, 1961,
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Le—2 turns hookup wire interwound at low-potential end
of Ls.

Lz—1 turn No. 12, 1-inch diam. See text for mounting.

Lg—6 turns No. 12, 1-inch diam., 1 inch long, space at
center for L.

Lo—8 turns No. 10, %-inch diam., 1V2 inches long, space at
center for Lio.

Lio—2 turns No. 12, Y%-inch diameter.

R7, Rs, Ria—5-per-cent tolerance.

Ri1—Two 5-per-cent 51-ohm 1-watt resistors in parallel.

RFC;—Standoff type (National R-300S or similar).

RFCz, RFC3, RFCs—V.h.f. choke (Ohmite Z-50).

RFCs—25 turns hookup wire, Y4-inch diam., self-supporting.

S1—D.p.d.t. toggle switch.

S2—Double-pole three-position rotary switch,

Circuit Details

The oscillator-tripler circuit (see Fig. 1) will
be recognized as one which has appeared in the
ARRL Handbook for the past several years. With
an 8-Mec. crystal plugged into the crystal socket
and S in the crystal position, the 5763 oscillates
on 8 Me. and triples in the plate circuit to 25 Me.
With S in the v.f.o. position, RFC; and (p are
shorted out, and L;, Ly, (1 and Cg are switched
into the circuit to match the low-impedance
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This photo shows the arrange-
ment of components on the
bottom side of the 100-watt
6-meter transmitter, as well as
the panel layout. L2 and S
are in the lower left-hand
corner, C7, Cio, Lz and Ly are
grouped together to the right
- of the switch. The 2E26 is

output of a v.f.o. If this unit is to be used with
a v.f.o. having high-impedance output, L, L
and €'y may be omitted, and € connected directly
from S; to /1. In the v.f.o. position, the 5763
is a frequency multiplier, tripling the S-Me.
output of the v.f.o. to 25 Me. The 226 operates
as a frequency doubler with C'joLs tuned to 50 Me.

The 829B amplifier is link-coupled to the 2E26
by Lg und Ly, with LgCy7 tuned to 50 Me.
The 829B is neutralized by ;g and Cyq which ure
actually small pieces of No. 12 wire connected to
the grid pins (2 and 6) of the socket. These
wires cross ‘each other across the bottom of the
socket, go through clearance holes in the chassis,
and each wire is then bent to place it near the
opposite plate. (‘aylig ulso tune to 50 Mle., and
this output circuit is link-coupled to the antenna
by Lio. The reactance of Lyg is tuned out by Coy.

Provision is made for measuring 2(26 grid
current. 820B grid current and ¥29B plate cur-
rent. Almost uny low-range milliammeter can be
used by proper selection of vulues for s, /7, I3,
1 und Ry, (Sce measurements chapter of the
Handbook.) The values shown were selected for
use with an 0—2-ma. meter. \With the meter
switch in position No. 1, the full-scale reuding of
the meter will be 2 ma. With S in position No. 2,
the full-scale reading of the meter will be 20 ma.
The full-scale reading will be 400 ma. when the
meter switch is in the third position.

TVI Precautions

The transmittér is thoroughly shiclded. There
ure six tuned circuits between the oscillator and
the antenna when a crystul or high-impedance
v.f.0. is in use, und at least two more when a low-
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mounted horizontally from an
L-shaped bracket, with its
output-circvit components to the
right. The final-amplifier tube
socket and grid tank are at the
top of the chassis. The insulating
pillar in the upper right-hand
corner of the chassis supports L.
See Fig. 3.

impedance v.f.o. is used. Each stage is in-
ductively-coupled to the following stuge with
coupling us loose us possible. The output link
Lo is tuned to the operuting frequency to afford
additional sclectivity wgainst unwanted fre-
quencies. The power-lead filtering as shown on
the schematic is the bare minimum. However,
provisions have been made in the construction of
the unit, so any amount of additional filtering
found necessary can be added. These measures
have been found sufficient for this location. Any
additional precautions that muy prove neccssary
at, another location aure fully covered in the
chapter dealing with TVI in the Handbook.

Construction

The unit is constructed on an aluminum chassis
measuring 10 by 12 by 3 inches. The front panel
is made from !y-inch sheet aluminum und is
10 inches high by 1231 inches wide, to allow
a little overhung at cach end of the echassis.
The back of the amplifier compartment is nlso
cut from Yyg-inch aluminum and is 7 inches high
by 12 inches wide. The amplifier compartment is
corapleted by using !4-inch angle aluminum and
perforated aluminum sheet. The bottom cover is
also eut from perforated aluminum. All of the
cutting and most of the drilling can be com-
pleted before actual assembly is sturted, The
panel was spraved tirst with o primer cout, and
then with two coats of gloss-black enamel.

The relative placement of parts can be deter-
mined by studyving the photographs. The power
connector, J3, I8 wired first so that power will
be available to cheek each stage us it is tinished.
RFC: RFC4, RICs, (14, C1s, und Cas are con-
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nected to the ping of the power plug and the
capacitors grounded with the shortest possible
ieads. The other ends of the chokes are connected
to a terminal strip where power cun be picked
up for the various stages.

There is un L-gshaped bracket directly to the
front of the power plug. The short side of the
I, is used for mounting the socket for the 2126
Joubler. The long side of the . forms a shield
to keep excessive r.f. away from the power plug.
Mentioned earlier 18 the possibility of adding
additional power-lead filtering, if found neces-
gary. The short side of the I cun be extended
to the rear of the chassis. Short lengths of
Li-inch angle can be bolted to this extension and
to the long side of the L. After the bottom cover
is in place, several sheet-metal serews through the
bottom cover into the angle will make 4 com-
pletely shielded compartment. (‘onnections for
heaters and low voltuge can be made by using
0.001-pf. 500-volt ceramic feedthrough capaci-
tors. Connections for high voltage can be made
by a feedthrough bushing and a separate 0.001-4f.
3000-volt disk ceramic bypass capacitor. Also,
it may be necessary to make uall power lends
from shielded wire.

The 5763 stage is wired next. S; is mounted on
the rear wall of the chassis, directly behind the
5763 tube sucket. J) is ulso mounted on the reur
wall of the chassis between Sy and the corner of
the chassis. The crystul socket is mounted wn
the upposite side of Si. & is wired so that the
handle will point toward the crystal when the
erystal is in the circuit, und point toward J,
when the v.f.0. is in the circuit. L., with its asso-
ciated link /i, is mounted neur ./;. The 5763
tube socket is mounted with a ground lug under
ecach mounting screw. 2FC'y cun be seen mounted
to the left front of La. A pigtail-type choke may
he substituted by mounting a terminal strip at
this location. (‘7 and Cyy can be almost any small
variable capacitors. The ones in the photograph
ure mounted on u piece of ceramic; they were
removed from u discarded i.f. transformer.

TO METER

+300 TO 350V,

Fig. 2— Sketch illustrating mounting of L, L+ and associated
components on terminal strip, as mentioned in the text,

A terminal strip having four insulated termi-
nals and one grounded terminal is mounted under
one of the capacitor mounting bolts. This strip
holds (', 'y, K3, R, K5 and the cold ends
of Lz and .4, as indicated in Fig. 2, Lz and Ly
are made from a wingle length of coil stock.
Five turns ure removed at the center, us shown
in the bottom-view photograph, The inner ends
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of the two remaining coil sections are the ground
ends. Turng are then removed from the outer
ends of the coils to reduce the turns to the number
specified for each section. The wire unwound is
used as the connecting leads.

The meter and meter switch are mounted and
wired next. Two small feedthrough insulators are
mounted through the chassis, 1 inch upart,
directly below the meter. A ground lug is bolted
under the chassis between the insulators. ('ag
and (a7 are connected to the insulator terminals
and to the ground lug with short leads. (Vs
is connected across the meter terminals at the
meter. Leads are run from the meter to the top °
of the fecdthrough insulators and from the bot~
toms of the insulators to Sy. Twisted leads are
connected from S» to K5 on the terminal strip.
The rear of the meter is shielded by a rectangular
cover made of perforated aluminum. This cover
extends from slightly above the top of the meter
to the chassis so that it encloses not only the
meter but the meter leads as well. The cover has
Ls-inch lips on ull open edges so that it can be
fastened to both the panel and the chassis with
machine screws at frequent intervals.

The 2E26 socket is mounted with ground lugs
under hoth mounting screws. After making the
necessury connections to Pins 1, 2, 4, 5, 6, 7 and
8 of this socket, it is time to check out the 5763
stage. Plug in a crystal, set Sy to the crystal posi-
tion, und plug in the 5763 and 2E26. Turn on the
filaments und the two tubes should light up.
After a couple of minutes, turn on the oscillator
plate voltage and tune (7 and Cyp for maximum
21826 grid current us shown by the meter —
between 1 and 14 ma. If the 5763 stage was
wired for use with u high-impedance v.f.o.
output, it should be necessary only to connect
the v.f.o. to .y, turn the v.f.0o. on, adjust it to
the sume frequency as the crystal, and move Sy
to the v.f.o. position. Girid current to the 2E26
should be approximutely the same us when u
crystal is in uge. The same procedure would be
tollowed with low-impedance v.f.o. vutput, except
that it would be necessury also to adjust the slug
in Lg for the desired value of 2?1926 grid current
{ubout 114 ma.j.

The 2E26 stage is completed by wiring in
(13, Ke and the plate-circuit components. A
standoff insulator '3 inch in diameter by 3 inches
long, or & piece of polystyrene rod the same size,
utakes a convenient mounting for Ls and Lg. C'y2
is mounted vertically on the chussis with the
shaft extending above the chussis.

Space was reserved at the bottom right-hand
side of the panel for a mode switch to be udded
later. In the event your mode switch is included
in the modulator, or if you desire u.m. operation
only, it will be u simple matter to bring the shaft
from (2 to the front panel. The cupacitor
ean be mounted on a bracket and the bracket
holted to the chassis just to the front of L. It
should be pusitioned so that u shaft extension
will come through the panel in the right place
to be symmetrical with the three lurge knobs
already on the front panel.
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Details of L7 and its mounting that permits
adjustment of coupling to Ls are shown in the
sketch of Fig. 3. Ls is made of hookup wire.
The ends of this coil are twisted together, left
long enough so ;7 may be adjusted, and soldered
to the ends of L.

TO Lg
O
N

' Y
| -NO, 12
/4 IN. BARE WIRE

SET
SCREW

i/ R OR POLY RO
MOUNTING | e |27 NCH FIBER e °
ScREW— L

Fig. 3—Coupling link L7 is made adjustable by mounting
through an insulating rod as shown. The set screw locks
the coil in the desired position.

Ly is soldered directly to the stator terminals
of Cy7. No connection is made to the rotor of
Cy7 and it i8 not grounded. The feedthrough
insulator, which can be seen under Ls, carries
high voltage into the amplifier compartment.
The disk ceramic capacitor conneccted between
it and the chassis is (ay. The lead leaving the
venter tap of Lg, und coming toward the front
panel, goes to u terminal strip which holds Ry,
ftg and Ry. The %29B socket iz mounted with
Pin 4 (the big pin) toward C'7. Pin 4 is grounded
to the chassis with a thin piece of copper strip 14
inch wide. The copper strip is tinned with solder
where it touches the aluminum to prevent
oxidation between the two metals. (i connects
between the center tap of Lg and Pin 4 on the
%208 socket. ('py connects between Pin 3 and
Pin 4. A ghort, piece of wire connects Pins 4 and 5.
The stators of (';7 connect to Pins 2 and 6. Pins 1
and 7 are connected together and to the filament
circuit. "The resistors on u terminal strip near the
center of the chassis are Ry; and Ria. The large
resistors on the right-hand wall of the chassis are
each 5000 ohms, and they are connected in series
to make up Ryy. There is sufficient room for one
15,000-ohm 20-watt resistor.

The amplifier plate circuit is completed next.
(30 is mounted on brackets to raise the stator
connections even with the plate leads of the
829B. The plate connectors are connected to ('ag
with thin strips of copper !4 inch wide. Ly is
soldered to the stutor connections. No connection
is made to the rotor of (a9 and it must not be
grounded. Z/'C connects between the center tap
of Lg and the top of the feedthrough insulator
which brings high voltage into the amplifier
compurtment. The link Lo connects between
Co1 and Ja. Leave loose coupling between Lg
and Lqg.

Adjustments

Plug in a crystal and all tubes. Set Si to the
erystal position. Set Ss to position No. 1. Turn on
the filament supply and see that all filaments
light up. Turn on the low-voltage supply just
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long enough to peak (7 und Cip for maximum
2HK26 grid current. Move 82 to position No. 2,
Turn on the low-voltage supply and peak Cho
and (17 for maximum %29B grid current. Adjust
Ly for about 12 ma. of current. In making
adjustments of the link coupling, be sure to turn
off the power because 3(10-350 volts is exposed
at the 21926 plate components.

If all of your operation is to be within a 600-ke.
segment of the band, (';, ("jp and (“12 can be
peaked to the center frequency and forgotten.
For example, if you operate only between 50.1
and 50.7 Me., those cupuacitors can be peaked
at 50.4 Me. If you operute over more of the band,
it will be necessary to stagger-tune (‘7 and Cfo.
Tune one 4 little higher than the center frequency
and the other lower. (lareful adjustment will
result in very little variation in 2126 grid current
asfrequency is changed. C'je will have to be retuned
if frequency is changed more than 300 ke. either
side of its setting.

Be sure there iz no voltage on the screen or
plates of the 829B. With low voltage turned on,
and the meter reading 820B grid current, slowly
tune (29 through resonance. If any dip in grid
current ocecurs, the %29B must be neutralized.
Mount a small feedthrough insulator on each
gide of the socket near Pins 2 and 6. Connect
insulated wires to Pins 2 ar'd 6. These wires cross
each other across the bottom of the socket and
connect to the insulator terminals. On top of
the chassis, solder 34-inch lengths of No. 12 bare
wire to eusch insulator terminal. Let cach wire
go straight up parallel to the plates of the tube.
Now reapply excitation to the 829B. and adjust
neutralization by cutting !4-inch lengths from
the neutralizing wires until there is no noticeable
change in the grid current as C'g is tuned through
resonance.

Now connect a load to the antenna terminal
of the transmitter. A 100-watt light bulb is OK.
Move S to position No. 3. Set € to minimum
capacitance. Apply all voltages and quickly rotate
(39 for maximum dip in plate current. Adjust
a1 for maximum plate current. L0 is now tuned
to the operating frequency. lf everything has
checked out ull right so far, replace the light bulb
with the antenna lead. Listen uround the fre-
quency to which the transmitter is tuned, to
muke gure you wou't cause any QRM. Apply all
voltages. Check ('zp for maximum dip in plate
current. Check ('2; for maximum plate current.
Now adjust the coupling betseen Lg and Ly for
200 ma. of plate current. Remember, switch to
safety; there is high voltage on Lg. Purn off
the high voltage each time you make adjustments
to Lio. Recheck (Y50 to see if it is still tuned to
maximum dip. Move Sz to position 2 and check
the 829B grid current. It should indicate 12 ma.
for a plate voltage of 450 and up to 15 ma. for a
plate voltage of 601). Adjust L7 for proper current.

The bottom cover and amplifier compartment
cover can be fastened in place with sheet-metal
screws at approximately 2-inch intervals.

The labels were made on gold vinyl tape with
a tupewriter. [B5¥—]
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Effective Spectrum Use

The ARRL Executive Committee, in a resolu-
tion later heartily endorsed by the Board of
Directors, has laid down a set of band usage prin-
ciples that can mean more effective communica-
tion for all of us. ‘T'hey should be put into practice
hy every amateur — not tomorrow, not next year,
but right now.

Too many of us indulge in operating practices
that clutter up our bands unnecessurily. lixample:
the thoughtless use of DX frequencies for short-
distance contacts. How many times have local
ground-wave ragchews on 14 Me. pushed some
poor soul to the verge of apoplexy because he
couldn’t maintain a long-distance QSO through
the QRM? Especially now, when the sunspots
aren’t working for us, it makes no sense at all to
misuse those bands that still offer a chance for
long-haul work.

Our objective should be to get all local com-
munication out of bands that have long-distunce
capabilities. By simple logic, we should aim at
getting work of that nature — local ragchews,
city-wide nets and the like — onto v.h.f. (or ten
meters, when it is useful only for ground-wave
communication). If you still have the antiquated
notion that v.h.f. isn't good for anything but
line-of-sight, don't let a v.h.f. man hear you say
it out loud!

All this points to the need for greater equip-
ment flexibility. Use thut band switch! A one-
or two-bund transceiver is fine if (1) there is
other equipment. in the station for other bands or
(2) the operator is only interested in distances
suitable to that availuble band or bands. But a
ham with a one-band 14-Mec. job should realize
that he is restricting himself primarily to longer-
range communication, and any use for local rag-
chews when the band is open i8 strictly a viola-
tion of good frequency-engineering principles.

se common sense. of course, in applying these
principles. IFor example, in a 3.5-Me. section net.
stations in the suwe city are not precluded from
participation because some of their contacts may
be only a few blocks away: they don’t have to
move to v.h.f. for this purpose! l{ere the band is
chosen on the busis of an area to be covered by
a group of stations.

The use of minimum power for desired com-
munications can also make more room in our
bands. Every amateur station should be equipped
to reduce power at times when it is appropriate.
A report of 40 over 9" inflates the ego, but at
the same time proves that the transmitting sta-
tion is running much more input than he needs.
1f it is a brief contact, such as in a contest — OK.
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But if it commences a ragchew, it should be the
cue for an immediate power reduction. Give sume
consideration to others, those nearby trying to
work on adjacent channels, or those at a distance
trying to employ the same channel.

Actually, the Committee's recommendations
are a plea for closer compliance with broad as-
pects of law. Various portions of regulations,
international and domestic, point to use of mini-
mum power, minimum bundwidth and an appro-
priate choice of frequency. So none of these
principles is really new. Like Truth and Justice,
they ure known. desirable ubjectives. But they are
ones we often lose sight of in our enthusiastic
pursuit of ham uctivities. So let's take a good
look at our personal operating habits and see
how well they comply. In this restatement of
principles, the Executive Committee has provided
us a concise code of cooperative techniques in
these days of overcrowded bands.

ARRL Recommends ...

In view of increasing congestion in
our limited frequency assignments, caused
by the steady growth of the amateur body,
The American Radio Relay Leugue urges
upon all amateurs a more strict observance
of the following principles:

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

2) To achicve cquipment flexibility
so that an adequate choice of frequency
bands and powers for desired communi-
cations distunces may be uvuilable.

3) To use minimum bandwidth, con-
sistent with good engineering pructice
and compatible with the raode of trans-
mission being employed.

4) To expand the use of v.h.f. for
local contucts wherever possible, with
the ultimate aim of conducting all short-
distunce communication in this portion
of the spectrum.

5) To use the minimum power neces-
gary for each communication.
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Calibrating the LM Frequency Meter

Using Internal Beats as Check Points

BY GILBERT L. COUNTRYMAN,* W4JA

LM and BC-221 surplus  frequency
metcers ave available at mueh lower cost
if you gcet them without the individual
calibration books. This article describes
a mcthod of making your own calibra-
tion using only the internal beals
generated in the unit. Those who al-
ready have calibration books will also
be interested. since the method provides
additional accurate check points.

becomes interested in accurate frequency
meusurements. Also, periodically, it be-
comes necessary to trim up the antenna, r.f. and
i.f. stages of the ham receiver, likewise the oscil-
lator. Bargain signal generators are of little use
in this application as their calibration is not
accurate enough for modern communication re-
ceivers. Low-frequency i.f. stages, 50 ke. or so,
rurely require any trimming, but any i.f. from
300 to 3000 ke. should be checked at least nnnu-
ally, and always when tubes are replaced.

The Navy tvpe LM and the Army type BC-221
frequency meters are ideal for these purposes,
and they ulso muke excellent c.w. transmitter
monitors. Most previously published urticles
have dealt with the BC-221, but this article will
consider the LM, which is compact and includes
500-eycle modulation in all models. This feature
is of value in receiver adjustments und other
test procedures. The LM is especially eagy to
calibrate us high-order harmonics are readily
identifiable. NMany of the suggestions contained
herein are equally applicable to the BC-221.

The best buy in LMs today is in units without
erystul or ealibration book. They have been ad-
vertised for as low as $5.00, while units with crys-
tal, book, und sometimes the power supply and
eable, bring from $50.00 to $125.00. Isven if the
original calibration book is included. recalibration
in necesgary for more accurate frequency meusure-
ments. Culibration of both the low- and the high-
frequency ranges is not difficult, albeit somewhat
time-consuming, by using only the audio beuts
generated within the LD itself.!

B 75EastBav St., Charleston, South Carolina 29101,

L Dudley, “Calibrating a BC-221 Frequeney Meter,”

6)S7T, March, 1950.

!"I‘ some stage in the cureer of every ham he

25,36-FIL. 36
26— B+

27-B-— o
35~ NO CONN. 3% Oas

27
5 0o
e

Fig. 1—Sketch showing LM power terminal as viewed

from the outside. Terminal 27 is the one toward the rear

of the chassis. In some models, Terminais 27 and 36 are
connected together and grounded.
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Power Supply

A power supply is easy to nssemble, generally
from junk-box parts, so this article will not deal
with that. However, Iig. 1 is included to show
the power terminals on the LM from the outside,
in case no power cable is available. L.M-1 and
L.M-3 used external batteries. LM-13 and LM-17
had self-contained batteries. LM-4 required w
24-volt tilament supply. All other models cun be
operated on 12-volts at (.67 winp. for filaments,
and 200 to 260 volts d.c. at 10 ma. In addition,
some models include interior link switches to
permit the use of 260 to 475 volts, and 24 volts
for filament in addition to the lower plate and
filament voltages. Most of the units available
today are the u.c. models LM-10 or later, which
ure to be preferred over the enrlier ones.

Crystal

If the LM includes a cryvstal in the “octal-
tube-style” holder, the chunces are that it has
aged and no longer oscillates ut 1000 ke. [nci-
dentally, not ull crystals are interchangeable be-
tween the LM and the BC-221 unless the sockets
have been rewired. Assuming that an LM with-
out erystul is procured, the first step is to order
from Barry’s o new hermetically-sealed can-type
octal-plug crystal for $5.50. These crystals were
used in some of the later LM models and nor-
mally retain their culibration indefinitely. While
ordering from Barry's, it would be wise to include
spare 6A7, 76 and 77 tubes and, if a Navy LM
power supply is used, ulso order a spare 81/6Z4
rectifier tube. These now obsolete tubes are
often not available at the local radio emporium.
[t would be prudent to check the tubes used in
your own model, of course.

Models 1.M through LM-9 have a low-fre-
(uency range of 195 to 400 ke. Minor improve-
ments were made in the LM-2 and were included
in subsequent models. LAM-7 and subsequent
models have o redesigned capacitor and drive
assembly. LM-10 and ull subsequent models are
virtually identical, type CRR-~74028, und the
low-frequency range wuag changed to » funda-
mental frequency of 125 to 250 ke, All LM
models have high-frequency ranges of 2000 to
4000 ke., permitting continuous culibrated cover-
age, using both ranges, from 125 to 20,000 ke
and, with higher-harmonic use pussible, well
through the iU-meter band. A few units, not the
entire run of one model, included a tubular
trimmer capucitor across the crystul (and R-109),
which is designated C-118, but it is of question-
able value. As the crystal ages, it usually requires
less capacitance across it, not wore, to bring it
back to 1000 ke.

To check your erystal unit with WWV, remove
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the chassis and set it on & grounded metul plate
su the crystal oscillator will be in approximately
the sune position with respect to ground as when
in the cabinet. Turn on the filament, plate and
rrystal switches for 15 minutes. The modulator
switch must be off. The position of the band
switch is immaterial. Drape an insulated wire
across the crystul oscillator (lower left rear corner
of the chassis as you face it). Zero-beat your
receiver with WWYV ut the lowest frequency
possible und bring the coupling wire from the
.M adjacent to the antenna input of your re-
ceiver. The LM erystal note should be in zero
beut with WWYV us heurd on your receiver, or
within a very few cycles, if accurate frequency
measurement is your goal. Normally, the addition
of an NPO trimmer across R-109 will only pull
the erystul frequency further away and therefore
is of no value. Get o new crystal.

Recalibration

For highly-accurate frequency measurements,
the book calibration is inadequate, even ussuming
that the crystal oscillates at exactly 1000 ke. For
example, one check point listed in the book is
4667 ke. Actually it is 3666.667 kc., the 11th
¢rystal harmonic beating against the 3rd v.f.o.
harmonie. Additionally, vnly four crystal check
points are given for the hawm bands which cover
quite a wide range. This makes possible sub-
stantial errors between check points.

It is best to prepare your own calibration
similar to Table I, and only one check point is
nccessary for the entire range. The first and last
columns must be filled in by yourself. Figures
<hown in the first and last columns are from the
author's calibration of hig own LM, and will not
necessurily be the results you obtain. The three
frequency columns should, of course, be filled in
us shown. An LM corrector knob of larger
Jdiameter makes adjustment easier. A Bristol
wrench, not an Allen wrench, must be used to
lnosen the LM set screw.

(iround the LM case to the station common
ground. This should be & permaneunt connection.
1.0t the LM warm up for 60 minutes with fila-~
ment. plate and crystal switches on. The filament
switch is a double-pule type which also controls
the plate circuit and is in series with the plate
switeh. ‘The modulation switch should be off.

Select a dial setting close to 3500 ke. and zero-
beut the crystal with the corrector knob, using
low-impedance (500 to 1000 ohms) phones or
speaker plugged into the LM. Do not touch the
corrector knob aguin. Now slowly tune the LM,
noting in the first column of the table the dial
settings at each zerv beat heard. The suthor’s
calibration extended only to 3800.000 ke. for
e.w. There is also a very strong beat note at 4000
ke. for extension of range.

Now comes the time-consuming part. Starting
with the sccond entry for 3545.454 ke., determine
the difference between this dial setting and the
previous dial setting. For your convenience, the
Jifference between one frequency and the previ-
ous frequency is shown in parentheses. Now di-
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Table I
LM High Range Calibration for Ham
C.W. Bands
Number of
('yeles per
Funda- Dial Division
LM Dial mental Frequency | Frequency | to Previous
Reading Freq.in Ke. x 2 W ("heck Point
2410.0 $500.000 | 7000.000 | 14,000.000
(Very strong!
523
$496.9 3545.454 | 7090.908 | 14,186.816 1046
(Very weak) | (45.450) 2092
526
3516.1 $555,555 | 7111.110 | 14,222.220 1052
(Weak) (1n.101 2104
5'.:6 -
3546.3 3671.429 | 7142.858 | 14,285.716 1051
(Medium) (15.874) 2102
521
36011 3600.000 { 7200.000 | 14,400.000 1042
(Strong) (28.571) 2085
3648.5 3625.000 | 7250,000 27
iWeak) ) (25) 1055
3A70.1 3636.364 7272.728 526
i\Weak) (11.364) 1052
27279 3666.667
(Very strong) | (30.303) 524
3¥IRY 3714.286 523
iMedium) 47.619)
3887.0 14750.000 524
(Strong) (35.711)
3910.0 3T77.778 524
(Medium) 27.778)
3982.3 +$%00.000 525
(Medium) (22.222)

IFigures in parentheses are explaincd in the text. The first cight
in the second columnn are the only harmonics that can be heard ag
dial is rotated. During the balance of the scale, other intermedi-
ate harmonics can be heard. Calibration ean be extended to cover
the 21- and 28-Me. bands, using the appropriate wultiplicr.

vide the dial-reading difference iuto the frequency
difference and fill out the final column. 1t is casy
to make urithmetical mistakes. If you get any
result of less than 515 cycles, or more than 530
eyeles, recheck your subtraction and division,
and verify the beat-note dial reading.

For those hurdy souls who want to recalibrate
the entire range, or have no culibration book,
Table TT lists beut notes that are all very strong
and easily identifiable.

The formula used in arriving at beat notes, as-
suming that the crystal oscillates at exactly 1000
ke.. is:

fy = 1000 Nx
v Ny ’
where fy = Fundamental frequency of the LM
v.f.o.
N'x = Order of harmonic of the LM crystal
oscillator
Ny = Order of the harmonic of the LM
v.f.o.
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Table 11
Easily-Identifiable Beats

High-Frequency — Loun-Frequency

Ruange ke. Range kc.
2000.000
2166.667
2250.000 142.857
2333.333 153.846
2500 00D 166.667
2666.667 1%1.818
2750.000 200.000
$000.000 214,256
3250.000 220,002
1$333.330 230.769
250.000

For frequency measurement of either your
transmitter or a received signul, and for moni-
toring use. a 6- or 8-inch piece of pickup wire
attached to the LM r.f. coupling binding post is
suthicient. If a stiff vertical wire is used. it i8 wise
to bend the top end down just in cuse you acci-
dentally lean over it and the sharp wire should
come in contact with an eyeball.

Measuring Frequency

The following procedure is used to meusure
w received signal. Modern “single-signal’ re-
ceivers make it more difficult to zero-beut both
a currier whose frequency you desire to meusure,
and the output from the LM, but it can be done

o Vow @pa/!atué.

Antenna Connectors

T NVERTED Vs, dipoles and some other antennas require an

insulator at the center of the untenna, and at the siame
time must be fed at the saine spot by the transmission line.
Lots of ideas for doing this have been presented in Hints &

Kinks, and ordinary antenna insulators have been used for
veums. However, there are xpeciz] insulators designed spe-
cifically for this job and a couple of them ure shown below,

‘'he Yatter Laboratories, Bradley Beach, N. J. manu-
factures the Strain Axial Antenna (Tonnector shown in
the above photograpli. [t is solid porcelain and is made with
a seriex of holes and Jongitudinal slots to facilitate different
applications of the connector. A hole in the center of the
insulator is large enough so that RG8/TU coaxial cable will
pass through. The antenna wires go through other holes of
smuller diameter. The wire and coax can easily be made fast
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if the suppressed sideband cun be heard at all.
Turn erystul, filament and plate switches on,
modulation switch off. Zero-beat the LM at o
check point using phones or speaker plugged
into the LM. Be sure you get it exactly on zero
beaut. Turn the crystal switch off, und zero-beut
the received carrier on your receiver. Now turn
the LM dial until its signal is heurd in the re-
ceiver, and carctully zero-beat this signal using
the [LM dial. Then, note the diul setting, und
determine the frequency from the culibration
book, or from your prepared chart (Table 1),
interpolating as necessury.

Unless the LM has been warmed up for an
hour, the measurement must be made us sovon
a8 the check point has heen zeroed. Any appre-
ciable deluy may result in & 1weusurement error
because of drift iu the T.M frequency.

The author discourages the conversion of the
T.M to #n additive-type meter by the addition of
an r.f. plate load with coupling capuacitor to the
mixer-tube circuit. This was recommended for
the BC-221 by WLIWY in the Junuary, 1956
issue of QST but, with the LM, so muny har-
monics are simultancously generated in the low-
frequency range that it is ulmost impossible to
determine the applicable one.

With cure in the culibration thut has been
described, and with reasonable operating skill,
frequency ¢an be determined within about 50
cycles on 80 meters, L00 cveles on 40 meters,
and 200 cyeles on 20 meters. This is ubout five
times the accuracy required for appointment as
u Class I Official Observer. 57—

mechanically and then soldered. Included with the insulator
is epoxy cement for making permanent connections. If open-
wire feed line is used, there are holes in the insulator that
line up for most of the common ovpen-wire-line spacings.
The insulator measures 5 X 134 inches and weighs 12 oz.

‘I'he photograph below shows another rugged specially-
iesigned fitting for connecting a couxiul feed line to the
antenna elements. The insulator is molded plastie with holes
at hoth ends for antenna-wire tie points, C'opper leads are
molded in the fitting and are internally connected to the
30-2144 coaxial connector. Unce the untenna wires ure se-
cured to the iusulator, they are soldered to the molded-in
wires. There is a reinforced ceuter rib on the insulator for
strength and to provide a hundy point for attaching the
assewbly to a center support, if desired. The insulator is
manufuctured by the Budwig Manufacturing Co,, P.O.
Box 97, Ramona, (‘ulifornia. 1t measures 344 > 181 inches,
and weighs |44 oz, -— WI1CUT




Microammeters at Low Cost

BY PAUL H. HARBACH,* K3HRZ

HE article, “Resolve To Build Something,”

in QST for March, 1964 no doubt. inspired

many readers as it did me. A project that I
had had in mind for some time wus the construc-
tion of a Monimatch. I would probably have done
something about, it earlier had it not been for the
rather discouraging price tags on micronmmeters,
even when they ecan be fonnd in surplus.
WSDRU's article prodded me into wondering if
there was some way of licking the problem.

I've been in and around photography for &
long time, which accounts for the fact that 1 dfa—
cided to investigate the meter movements in
exposure meters and their availability in out-
moded models or damaged condition. Inquiry at a

aled that there were

To remove the screws in the back of the meter you first
must carefully score a slot in each screw head.
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A few of the many photoelectric light meters that
could be used in your next build-it project. A
description of how the one third from the
right was used by K3HRZ is given in

& the text.

several on hand that could be tested and, if found
to be usable, could be hud for a dollar apiece. A
check on severul of these instruments showed that
the full-scale runge of the movements varied
from 100 to 150 pa.

Disasgsembly

Disassembling the unit to remove the light-
sensitive element and get at the terrvinals of the
rueter movement 18 not. » difficult task, but it is
one requiring a certain amount of patience and
care. Here is how it was done with one parficular
model — - the Weston Model 850 which, inciden-
tally, uppears to be one of the most widely
availuble.

First locate the four serews on the back of the
meter: then, with a small sharp screwdriver,
carefully score a slot in the head of each screw,
thus providing « means of removing the screws.
Remove these screws, the two small ones first,
then the larger two. From now on, the meter
movement is lovse from the case, so be extremety
careful in performing the operutions that follow.
All it takes to ruin your meter is a sudden slip.
Do not touch the needle or the movement at any
time. Now carefully lift off the front cover from
the meter proper, and remove the knurled knob
from its top. Next, remove the meter scule held by
four small screws and note that the two bottom
ones secure the necdle limiters. Remove the scale,
heing careful not to touch the needle or the move-
ment, and lift off the rubber scule in its metal
mount.

Now comes an operation that we can't be
clumsy about. Remove the four screws on the

copper plate that holds the cell in position. You
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An idea of what to expect after you open the meter. The
microammeter movement is above the
drum dial at the upper right.

must raise your precious movement back out of
the way to do this, su be cureful. Remove the cell
and note a black wire attached to a silver ring.
Clut off this wire up close to the ring, which allows
a metal strip to stay with the wire. Now replace
the copper plate only. This is vour plus connee-
tion. Bring the black wire out through the hack of
the meter. Reassemble the meter and make
connections. 1 reversed the meter scule and
covered it with a pressure-sensitive libel for
recalibration. Don't forget to reinstall the needle
limiters us they were.

Now before putting on the cover you must
calibrate. This can be done with a [ Y4-yolt dry
cell, u 25K control, the salvaged meter, and a
borrowed microammeter, ull connected in serics.
3¢ sure that the control is set at maximum
resistance before connecting the battery. Adjust
the countrol for various deflections of the salvaged
nieter, euch time marking the scale with the
reading shown on the calibration microsiuncter.

The recalibrated meter is recess-mounted in the Monimatch
box. Note the screws for mounting, and the
small hole for the zero adjust.
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Mounting the Meter in Equipment

The meter cover is held on by the two long, thin
screws. The two sockets these two screws fit into
are @ natural for behind-the-panel mounting.
Take a No. 45 drill and drill through these
sockets and through the case. Try to keep the
drill centered and straight so as not to remove the
existing threads. Now tap these two holes with a
348 tup. How you locate the meter und drill the
chagsis is your meat ball. I merely laid the meter
on the face of the chassis and spot drilled — not
us accurate perhaps as making a template of the
meter face. You could also make use of one of the
fine adhesive cements that ure availuble today.
Notice the small hole under the center of the
meter opening in the panel of the finished Moni-
match, This provides access to the zero-adjust
screw on the meter. .\ small hole was drilled. This
hole was countersunk on the inside with a 3/8-
inch drill. This allows the zcro screw to recess,
and the meter to lic flat. Obtain two short 3-4S
screws und screw the meter cover into place.
Reinstall the meter into the cover, making sure
that you have the zero adjust engaged. Tighten

The meter mounts flush behind the panel.

the two long screws, but muake sure that they
don’t touch the two mounting screws. I had to
file about two threads from mine. Now you can
solder the plus connection to the copper plate,
and the negative to the black wire, und you arc in
business.

Cive this idea o whirl — at least try one meter
once, Build that one item you decided was too
expensive hecause of the cost of the meter, and
know that you have in a large way helped further
amateur rudio, by your personal accomplishment.
After ull, it is what each of us personally accom-
plishes us « ham that helps amateur radio —
what some other ham does.




Vacuum Tubes The Hard Way

Building Home-made Tubes

BY SAM DIAZ PUMARAY¥, ex-LU2DII

vears to when I was a boy not yet ten
years old, in Buenos Aires, Argentina.

My father had just brought home a WD11 tube,
for which he had paid $24, to replace a burned
out tube in his regencrative receiver. My interest
and enthusiasm for tubes mounted as 1 was able
to examine the old WD11. Right then, [ promised
myself that I would someday build my own tubes.
Seventeen years later I made my first one — 2
very, very primitive thing — for I did not have
the necessary equipment or the materials.

Today I have the ecuipment I need. 'Chat
which I could not buy 1 have built myself. I
am able, therefore, to build many types of tubes
and rebuild tubes of various sizes and types.

My avocation has fascinated many persons
who believe that if une can produce workable
rudio tubes with high vacuum in one's own
home, the process must be relatively easy. When
one has the necessary equipment and knowledge
of materials and techniques, some of the problems
of building tubes are solved. Even so. the process
ix not as eusy as it appears.

The Problem of Vacuum

Consider the fact that a high vacuum pump
connected to a chamber and pumping continu-
ously would never be able to remove ull molecules

MY interest in vacuum tubes dates back forty

* Klectronic Specialist, HRB-Singer. fnc., State College,
Pennsylvania.
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of gas from the chamber. Although it is impossible
to produce a perfect vacuum with today’s equip-
inent, science is always progressing and bettering
systems. 1t i8 now possible to produce vacuums
up to and over 10~ of a millimeter, but » vacuum
of 107 or 107! ig considered excellent. The
higher the vacuum produced, the greater the
difficulty in tinding instruments sensitive enough
to measure the molecules of remaining gas.

After the envelope is blown und the internal
parts of the tube are constructed, one must
produce and maintain a good vacuum for the
lifetime of the tube. All further processes are
directed to this end.

A major part of this problem is to extract
occluded gases from the various parts of the
tube. Gienerally the tube parts are submitted
to an intense heat treatment in vacuum chambers
for this purpose. After the tube is mounted in
its glass envelope, the whole unit is submitted
t0 a temperature of nearly 500 degrees Centigrade
for hard glass bulbs, such as Pyrex. Soft glass,
such as lead and soda glass, require a tempera-
ture of almost 400 degrees Clentigrade. This
amount of heat will extract gases from the tube
parts, as well as much of the water vapor that
is always present on the surface of glass. The
entire operation is performed with the high
vacuum pumps working and the process may
last from one to several hours, depending upon the
size of the tubes.

The author and a view
of the vacuum shop
where the tubes are
constructed and
evacuated.
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The author holding a tube envelope and anode for a 2 kw.

transmitting triode. Some of the apparatus used for making

the tubes can be seen in the background. Observing the
goings-on from table-top level is Rica.

When the vacuum has reached 108 milli-
meters or more, it is time to heat the elements of
the tube with an r.f. generator or by electronic
bombardment. The latter is used in my workshop.

With the filaments lighted, high voltage is
gradually applied to the plate until the anode of
the tube begins to show ecolor. This operation
must be conducted with extreme care becuuse
gus beging to leave the ¢lement and the tube
inay urc, melting the electrodes. Therefore, the
heating must be very gradual and the results
constantly observed on the vacuum guuge.
Eventually, at the end of the heuting process,
the anode is glowing brightly and the highest
possible vacuum is achieved. The next step is to
firc & small barium getter which helps to main-
tain vacuum throughout the life of the tube.

In my buascment vacuum shop three pumps
are used. A wmechanical oil pump, producing
a vacuum better then 10~ millimeters, is con-
nected to u second pump of the diffusion type,
with two stages. The high vacuum pump is a
three-stage oil pump. With these three pumps
it is possible to obtain vaicuums of nearly 10%
millimeters, which is more than sufficient for
my purpose.

All glass seals used in the tubes which I build
and repair are made with tungsten metal and
uranium glass which assure a perfect hermetic
senl even though the tubes in operation are sub-
mitted to great differcnces of temperature.

Filaments

Most of the filaments used in my tubes ure
tungsten aund thoriated tungsten. For small
tubes, where the filament cousumption is low,
fine thoriated wire is preferred. This wire is
ulso indicated for restoration of old-fagshioned
tubes used in antique equipment.

Pure tungsten filaments are interesting in that
they are not eussily poisoned by gases in the
envelope and thus the vacuum required in the
tube i8 not, so great. However, tungsten filaments
require relatively higher current for producing
electron erission. As a bonus, they will last
from 2000 to 3000 hours, all the while giving
excellent service. In tubes with tungsten fila-
ments, the elements have to be spaced farther
apart and larger envelopes are required, due to
the great generation of heat produced by these
filaments.

Thoriated filaments on the other hand have
the udvantage of emitting more electrons at
lower currents but they have to be used in the
highest possible vacuum in a very well cleaned-
out tube, otherwise they are easily poisoned by
even the smullest trace of gas.

Barium and strontium filaments are not as
good for my purposes as the tungsten und
thoriated tungsten. Barium and strontium are
the best emitters but they contain a great deal
of gas which prolongs the pumping time of the
tube, and if filaments of these types are not made
evenly, hot spots will develop. These hot spots
shorten the life of the tube and produce unstable
operation.

The thoriated filaments must be activated
when the tube is about to be finished. Activation
is uccomplished by applying three times the
normal filament voltage for a period of a few
seconds. This procedure produces a temperature
of about 2500 degrees Kelvin and the thoria in

Some of the hand-made receiving tubes. From left to right are two WD12 tubes, a German tube, two British "R" tubes
and two French tubes of the 1920's, Bases are salvaged from commercially made tubes.,
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Transmitting tubes made in the basement workshop. Tubes 1, 2, 3, 6, 7 and 8 from the left have thoriated tungsten fila-
ments; others have pure tungsten filaments.

the wire is diffused to the surface of the filament
where it {forms a layer. After many thousands
of hours the thoria will be consumed and the tube
is rendered useless.

If the tube is thus made useless, it is some-
times possible to use it us a pure tungsten fila-
ment tube, if additional voltage is upplied to the
filament. However, in many cases. the spacing
of the tube elements is so small that the grid will
get too hot and start emitting.

Other Elements

All the tube parts are welded by my howe-
made spot. welding machine. The metals used
include molvbdenum, nickel, tantalum, stain-
less steel, and copper. Molybdenum is excellent
for great strength, but it is « difficult metal to
weld. For this reason, in big tube structures
where unodes are working at high temperatures,
it is best to rivet the molybdenum. If the anode
is working at low temperatures, it can be welded
easily to nickel.

Filaments are welded to nickel wires three or
four times the thickness of the tungsten filament.
This avoids excessive vaporization und assures
hetter conductivity. The recommended pro-
cedure is to bolt them, but this is costly and takes
extra time.

(rids for my tubes are made on a mandrel of
copper utilizing two wires of nickel of approxi-
mately 70 mils, depending upon the size of the
tube to be built. The grid may be round or oval.
It is made by coiling the nickel wire, of approxi-
mately 10 to 15 mils diameter with enough
spaced turns to cover the two transversal nickel

wires. If the tube is going to use much power,
the thin nickel wire is replaced by molybdenum
or tungsten.

The Envelope

The anode is generally sealed in the upper
part of the bulb, becoming sclf-supporting. If
the envelope or bulb is made of Pyrex glass, a
piece of uranium glass will huve to be welded
to the element-supporting tunsten rod. The
uranium glass will closely match the coetlicient
of expansion of the tungsten as well as the Pyrex
glags of the bulb. If the tube is Nonex gluss,
which is used extensively in commercial tubes,
the tungsten cun be welded directly to the glass.
Nonex requires a high oxidizing Hame. Otherwise,
the glass turns dark. Nonex is o very good glass
to work on the glass lathe since the lame doesn’t
touch the glass continnously in the sume spot
and discoloration does not appear.

For small receiving tubes, the best glass to
use is either soda or lead glass, with the sealing
wire being Dumet or copper-clad wire. This glass
requires careful annealing, much more so than
Pvrex glass, if cracks sre not to appear. Small
tubes can be made in Pyrex, but working with this
glags requires an oxygen cylinder and a special
valve, both of which T have in my shop.

Other people may think I'm a nut about
vacuum tubes und maybe I am. My happiest
hours, however, are spent during evenings and
weekends when I can go down to my basement
workshop and build tubes. My thanks to Mr. Carl
Volz, Jr., who touk the photographs used in this
article.  |05%

e Stravs 5

The International One Sixty Socicty is a newly-
formed group of 160-meter enthusiasts aimed ut
promotion of common interests, agrecment on mode
usage between a.m., sideband and c.w., exchange of
technical data, etc. Dues are $2; a bi-monthly news
letter will be published. Address the acting director,
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Ike Kerschner, RD 1, Box 254, Telford, Penna.

K9BRI has a problem. Bugs congregate around
the main tuning dial opening. Presumably some of
the spray repellants would mar the finish. Any
BRIght ideas?
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New Distance Record on tne
21,000-Mc. Band

BY A. HARRY SHARBAUGH,* W2UKL

been keenly interested in pioncering ama-

teur communication techniques in  the
microwave region. To this end. R. 1.. Watters
und he christened the newly-assigned 21,000-Me.
bund in (947 to the tine of an S00-foot, distunce,!
ihis distance being later extended in 1959 to
some 13L5 miiles.” Also in 1959, the unussigned
region of the spectrum above 30,000 NMe. was
explored and two-way voice transmission was
established at 50,000 Ne. (6 nun.).

A theoretical caleulution® of the expected
21,000-Me. runge with the available power and
antenna gain showed that it should be possible to
communicate at distances greater than 50 miles.
Spurred on by this fact, the author and o number
of experimentally-minded amateurs have since
heen doggedly trving to extend the range. Re-
vently the old distance record was doubled to o
resounding 27 miles. Following ig a brief descrip-
tion of the equipment and refinements which were
necessary to make communication possible over
this greater distance.

DURING the past twenty years the author has

Experimental Gear

The equipment used was basically similar to
that used previously and will be described only
brietly here. Emphasis will be given to the
chunges that were necessary in order to increase
the range. A block diugram of the circuit is
shown in Fig. 1, in which waveguide and coaxiaul
transmission-line c¢onnections are indicated by
double and single lines, respectively. Using
this circuit, the r.f, curriers of the two communi-
enting stations are transmitted simultaneously.
Tuplex communication, like that employed on
land telephone lines. i3 accomplished by the

* 39 Pine St.. Scotia, New York 12203,

USharbaugh and Watters, **Our Best DX — 800 Leet!,”
YNT', August, 1946,

2 Sharbaugh and Watters, “The World Above 20,000
Megacycles,” 87, May, 1959.
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method that has become almost standurd pro-
cedire for amateur microwave work.

At Station 1, r.f. power at frequency fi is fed
through u crystal mixer to free space. A part
of this power is ahsorbed by the mixer. An
identical arrangement ot Station [I transmits
power ut u frequency fa, so that ( fi—f2) equals the
intermedinte frequency. Thus a signal at this
differeuce  frequency may  be amplified and
deteeted at both stations. The same tube operuates
as both local oscillator and transmitter, reducing
the nceessary equipment by onc half. Further-
more, should it he desired, automuatic frequency
coutrol circuitry is required at one stution only.
since it is only necessury that the two transmitted
signals be held at u constant difference frequency.

CAVITY
WAVEMETER FOWER MONITOR
L
oo ] .
o f===1
REFLEX |I| LINE
KLYSTRON STRETCHER
STUB
|UNER
IV RECEIVER 7
CHANNEL 2 /
' PARABOLIC( HORN

HEFLECTOR \

Fig. 1—Block diagram of duplex transmitter receiver.

The crystul diode wixers were either selected
IN26 or stundurd 1N53 silicon crystuls.® The
nuter diameter of the 1N53 erystuls was increased
to that of the 1IN26 uniis by the use of a brass
sleeve. This permitted their use in the mixer
blocks which were designed to fit the larger 1N26
unit. The locul oscillator current was limited to
{ ma. by the use of a Hap attenuator to avoid
possible burnout. lixperimentution showed no
improvement in signal strength ubove this level
of current, The 1N53 is designed for use at 8-mm
wavelength and performed much better than
selected IN26 crvstuls.

Parabolie reflectors were used a8 untennas.
They were mounted rigidly to a wooden frame-
work which also supported the waveguide. The
waveguide was terminated in a small horn which
fed the parabolic antenna, and both the guide and
antenna were mounted to the wooden frame. The
ubility to glide the parabola in and out along the
nxig of the horn permitted precise adjustiment of

3 The suthor would like to thank the Microwave Asaso-
vintes of Burlington, Mass., for the use of several IN53
erystals.

Left to right: Bob Jefts, K2BST; Don Bulger, WN2QLN;
Bob Johnson, WA2VMI; the author, W2UKL, checking the
21000-Mc. gear on a Schenectady rooftop.
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the beamn for muximum power in u known diree-
tion. "The optimization of power output was ac-
complished by the usc of a ficld-strength meter
consisting of u horn, crystal rectifier and micro-
ammeter assembly,

The parabola having a diameter of 15 inches
has u theoreticul beam width of about 22 degrees.
At u distance of 27 1iles, & one-degree move-
ment of the parabola changed the beam direction
about !4 mile, hence the alignment of the beam
toward the receiving locution constituted one of
the most difficult parts of the experiment. This
was accomplished by wligning the beam with
hore-site telescopes at close runge with a bore-
site target board. This technique is similar to
that used to slign a radar equipment in tele-
phone and armed forces use.

At 27 uiles distance, one cannot rely on
visibility of the target. Therefore, it was neces-
sary to take bearings op nearby visible reference
points and deduce the target location with the
help of topographical maps und u surveyor's
transit. It was very important to make the feed
horn integral with the parabola tount, and main-
tain parallelism of the axis of the parabola und
sighting telescopes. The entire wooden frame
mount could be adjusted for azimuth and cleva-
tion by blocks and jack screws under the legs and
hy rotation of the equipment assembly.

The frequency of the transmitted power was
measured by the use of a resonant cavity wave-
meter shown in Fig. 1. When not in use, the
wavemeter was replaced by a sliding short eircuit
in the arm of the T section connecting the
wavemeter to the main waveguide. The location
of this short, cireuit wus adjusted for maximum
output.

Since all available power had to be conserved
for useful communication, the mixer crystal and
wl attenuator pads were removed during trans-
mission. One pair of klystron tubes tuned to the
proper frequencies remained quite stuble, uside
from an initial frequency drift during warmup.
Two types of klystron tubes were used for gener-
ating the r.f. power: the General Eleetric Z-668
and the 2K33A. The former tube has less power
output (10 mw.) than the 2K33A (30 mw.), but
the tuning is so much smoother (constunt output
aver o, wide frequency range)., that we preferred
to use the 7-668 whencver possible.

Since the frequency of klystrons is dependent
upon the various applied voltages, it is necessury
to use voltage-regulated power. The line voltage
was adjusted by means of a Variac. An attempt
to use d.c. voltage on the heaters to reduce the
t-cvele ripple was not sufficiently successiul to
warrant the necessary addition of a heuvy storage
battery. Forced-air cooling of the klystron was
employed to insure long tube life and minimize
frequency changes due to hreezes.

The useful bandwidth of the i.f. amplifier
{a TV reeeiver on Channel 2) was about 2 Me.,
hence the two tubes had to be maintained about

4 We are indebted to the designer, Dr. James M. Latierty
of GE, for the loan of several experimental tubes which
regrettably have never been produced commereially.
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57 =1 Me. apurt in frequency. No automatic
frequency control was employed, and slow drifts
oceurring over several minutes eould be com-
pensuted for by adjustment of the first focus or
reflector yoltages, This proeedure provided 2

REFLECTOR
ELECTRODE
1.5V,

-

G

M

ik

REFLECTOR
VOLTAGE
Fig. 2—Circuit for frequency modulation of the klystron.
C.—2-ufd. 2000-volt isolating capacitors.
M—Microphone, single button carbon,
R--0.1 megohm.
T—Microphone transformer to match 200 ohms to 0.1
megohm, center-tapped secondary.

finer control of frequency than could be accom-
plished by the mechanicul tuning of the tube.
The output frequency of the klystron decrcases
about I Me. for an increase of 1 volt upplied to
the reflector, und no current is drawn by this
electrode. This mukes the tubes very easy to
frequency-modulate, in the manner shown in
Fig. 2. During preliminary adjustments it wus
convenient. to modulate with about 10 volts
output from u 1000-cycle audio generator. Low-
impedance carbon microphones were used to
minimize the t-cyele pickup problem encoun-
tered with high-impedance erystal microphones.

A Gl t4-inch portable television receiver
tuned to Channel 2 served conveniently as the
i.f. amplifier and discriminator, using the slope
of the response curve. The audio was taken off
hetween the video connection to the picture
tube and the chassis. Crystal carphones were
used, although the raster pattern could also be
used for visual identitieation of output. The
contrast, control served as a gain control. An
increase in noise conld be readily heard when the
mixer crystal was plugged in, so the TV set was
performing fairly efficiently as wn if. amplifier.
An L. amplifier with & lower noise figure could
he made, but this wus not found necessury in
these experiments.

Details of the Transmission

In the 21,000-Mec. amateur band we are con-
fronted with the absorption of radio ¢nergy by
water vapor in the air (about 1 db. per mile at
100 per cent humidity and room temperature ).
The amount of water vapor in the air depends
exponentially on the temperature. Therefore,
if the experiments are made b the lowest possible
temperature, onc can gain a great deal. This fact,
and the difficulty in transporting gear up moun-
taintops under adverse snow conditions, con-
tributed to our problems!

(Continucd on page 168)
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Public Service Through Civil Defense
Communications

A Ten-Point Program on Organizing Amateurs to
Provide a Communications Service

BY GARLAND E. WHITE,* W4THM

The practical application of the
League’s cut-and-dried, tried-and-
true methods of amateur communica-
tions organization sometimes do not
work out at local levels. WATHM’s ten
cusy steps to RACES organisation pre-
sent a somewhat fresh approach to an
old problem.

no matter what the endeavor. Natural and

mun-made disasters create un ever-preseut
need for communications, and therein lies the
reason for a voluntary public service for the radio
amateur whether or not there ig any orgunized
civil defense activity in a given locality to which
the amateur group may volunteer its service.
The plan presented herewith is quite general and
not detailed. In fact, one cannot envigion all the
detaiis which would be encountered in a given
gituation and locality.

Let us take, then, 1 random group of amateurs,
as yet unorgunized (but not yet disorganized!)
who wish to provide w public service communi-
rations group, and see what steps may be taken
logically to produce an organized und efficient
unit. For convenience, I will present the me-
chanics of organization in ten easy steps.

I. Spread the Word

Write postcards, make telephone calls, and get
on the air to spread the word. (iive local news-
papers and broadecast news editors full particulars

THERE is always the need for communication,

# BC Virginia Area 9, 1006 Chester St., Bristol, Va.
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and ask them to publicize a general meeting to
discuss a communications service organization
for the town, city, county, to he ussociated with
vivil defense and/or the Amateur Radio Public
Service Corps. Sce that everyone eligible gets the
word, no matter what his stution in life — rich
or poor, doctor, lawyer or indian chief. Let each
know that his operating skill and experience
are valuable and wanted. Beut the bushes and
turn the stones, you must have these people.

II. Meet!

Look for and find (a) the locul e¢.d. director,
(b) the local c.d. communications otficer, (¢) the
local or section ARRL emergency coordinator,
(d) the mayor or other chief executive, and (e)
other interested officiuls, prominent persons in
the community and responsible vitizens who are,
or might be, concerned with the safety and well-
being of the general populustion. The ¢.d. com-
munications officer und the ARRL EC are key
people — use them! You will find them open-
minded and enthusiastic about the business at
hand. The EC especially hus an “ inside straight”’
to communication on a national basis through the
crack-shot ARRL National Traffic System, and
he will be only too happy to explain it.

Tuke inventory of your communications poten-
tial in terms of personnel and equipment at this
neeting. Register everyone and start making a
file on people and their activities right then.
Invite comment, discussion and speeches on the
subject of c¢.d. communications. Don't forget to
include representatives of radio and TV stations,
the telephone company, industrial radio users,
etc. They all have communication potential.
Include Red Cross officials: they are nlways inter-
ested in emergency communication.

1f this meeting isn't what you thought it shou'd
be in the way of participation by all parties, do
what you can with it and use it to publicize an-
other and larger future meeting. Keep at it until
you feel you have enough people and have stimu-
lated enough interest on which to predicate and
build an organization.

III. Organize

Set up the communications organization both
verbally and on paper. Pick a likely candidate or
volunteer as a leader. coordinator, chief of service
or any other title appropriate and applicable.
He should be elected by majority vote or accla-
mation of those interested and present. This
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organization may be accomplished at the first or
gecond meeting.

Klect, ur call on the group leader to appoint,
assistants as necessary, such as to take charge
of the local (v.h.f.) network and perhaps one for
maintaining network liaison with the st:ate lJomer-
geney Operating Center (EOC). Give a definite
assignment to each operator. Obtain maps and
charts of the whole area covered and mark off
designated areas of communications responsi-
bility. Make notes and keep records of all activity
and assignments. Work with the ARRL KC if
there is one, vtherwise proceed with independent
organization.

Place un article and picture in local news
media, if possible. Let the communications head
take the responsibility for organizational munuyge-
rent immediately. fHe will spark-plug the or-
gunization from here on, and its success may well
he the measure of his uction and perseverance.
The person for this job may well be recommended
to the SCM for appointment as emergency co-
ordinator if one dues not already exist.

IV. Establish a Communications Network

Here is where everyone in the communications
organization goes into action. Begin by providing
public service and deriving operuting pleasure
and skill in the bargain. An efficient network is
basic and fundamental to a good communications
organization.

The designated net manager will set the date
and time of net sessions. He will be, ideally, un
ARRL Communications Department appointee
(ORS, RM, PAM) who is familiar with net opera-
tions, traffic handling and the National Traffic
System. He will have the respounsibility of manug-
ing the local (v.h.f.) net and instructing and aid-
ing communications worganization and traffic
handling procedure by both phone and CW.

T.ocal nets should be v.h.f. wherever possible,
and frequencies should correspond to those desig-
nated by the state radio officer in the quadrunt
gystem of frequency designation.! Tt is realized
that a v.h.f. net is often impractical in mountuin-
ous terrain and in sparsely populated arcus.
Neither is it practicil to set up in an already-
averlouded low frequency band, so good judgment
in this matter is required. For instance, 160 meters
should not be overlooked! The bund has interest-
ing possibilities for local net operations in certain
ureas. In any case, the communications chief and
net manuger will decide the mutter after consulta-
tion with the group and then promote and stick
to the decision.

One thing for certain, there is no room for
“maverick " or self-styled c.d. or ‘“‘independent”
groups. The adopted system must work and be
compuatible with local, area, state :nd national
efforts or it is relatively worthless. For the saine
reason, uncooperative individuals or ‘ person-

1 The yuadrant, or ABCD, plan of frequency allocation
for RACES was originally proposed by the Northeustern
States Civil Defense Amateur Radio Alliance (later ex-
panded to USCDARA) in 1951 and was adopted by OCD
in 1961,
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alities” simply must be bypassed with the hope
that they will reconsider when the value of the
organization is apparent. :

At this stage. all licensed radio amateurs should
have registered in the ARIC. If there is no 1iC
in the area, the registration form may be sent to
the SIIC or SCM. The ARIC provides the neces-
sary tie-in with NTS and is a division of ARPSC
which luys the groundwork for a concurrent
RACIS organization. Local Red Cross officials
may now be econtacted and communication
services volunteered. You will find them recep-
tive and enthusiastic — and why not?

<
HEADQ lIAﬂY!RS‘]

. YOU WILL FIND THEM
RECEPTIVE AND ENTHUSIASTIC

V. Establish State Liaison

Now that you have an organized approach to
communications and have a local network in
operation, attention should be given to establish-
ing liaison with the state. It is hardly nccessary
to emphasize the requirement for communications
at the county-stute level since without it uny
local group is isolated. The state radio officer
(RO) has already designated, via the Quadrant
System, both the frequencies and the mode of
emission to be used. It is necessary, thercfore,
to provide only equipment in an EOC suitable for
this purpose. Of course, only one set of equipment
will be necded (reducing cost of equipment —
a prime consideration for small budgets). Actual
operation of this station may be delegated to one
or more persons in the communications organiza-
tion. 1t is the responsibility of such operators to
maintain schedules made by the state radio con-
trol center.

Liaison with the state will normally be a
RACES function and may use NTS as an inter-
mediary. On the other hand, a ¢.d. and/or AREC
group which does not yet have RACES licensing
may communicate directly with the state, and
they would be most welcome in the interim.

Communication with the state involves noth-
ing more than normal net procedure and message
handling techniques in daily use by the NTS.
Maintaining communication with the state is the
“end of the line’’ as fur as your organization is
concerned. If you have promoted and imple-
mented the local network and provide consistent.
check-in with the state KOG, you are beginning to
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digpense in a full measure your responsibility for
public service through the amateur fraternity.

VI. Use the Radio Amateur Civil
FEmergency Service

The Radio Amateur ('ivil Emergency Service
is nothing more than a special case of the AREC
group which you should already have. It is the
gume group which has the endorsement of the
local ¢.d. coordinator and special licensing by the
I'CC to provide the same communications service
you have already becn providing. The special
licensing authorizes continued emergency com-
munication by amateurs under RACES when
many other radio services may he discontinued.

For your RACES group, the first need is a
rudio officer. fIe may be the communications
chief, the EC, or any qualified licensed amateur
in the group. The next step is to draft & communi-
cations plan. This is an operational plan under
which the group will operate during a civil defense
emergency. [t should include communications
assignments, organizational charts, frequency
allocations, ete. The plan is submitted (a) to the
locul e.d. director, (b) to the state RO and co-
ordinator and, finally, in the approved form, (c)
to the FCC. Concurrent application should be
made by the radio officer for a RACES station
license.

¢)n approval of the communications plan and
license issue, additional licenses, as necessury
for additional qualified amateur operators, may
be obtained by endorsement of the RO and the
IFCC through normal licensing procedure. It is
entirely possible to huve a RACLES group without.
having an AREC group, but it will be found that
the RACES group is formed easily and naturally
from amateurs and that the objectives of RACLES
are easily understood through u good AREC.
Sometimes there is misunderstanding and conflict
between these groups, which is ridiculous becuuse
the communications services rendered are iden-
tical.

The RACES group is, in other words, & nut-
ural, logical outgrowth of au good AREC und an
extension of the public service which an AREC
may provide. They should be, und in & manner of
speaking ure, synonymous. It is e¢mphasized,
then, that the RACIES group is most eagily
formed from an already-organized and operating
group.

VII. Establish an Emergency
Operating Center

By this time (if not already available and in
use) & base of operations is sorelv needed. This is
the communications control center for all availa-
ble communications. It may be called an 1£OC,
a C.D. Control Center, or whatever other nume
vou might choose, and will normally be shared
with other c.d. services such as warning, radio-
logical (RADEF), welfare, ete. This is mwost
convenient beeause the communications service
is a gervice organization of c¢.d. to all groups
which have the need for communications. Ob-
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viously, a service to these groups is most ex-
pediently effected through first hand and per-
son-to-person liaison with the various services
comprising the entire ¢.d. organization.

The responsibility of obtaining @ suitable
building for use u8 a c¢.d. operational huse is pri-
marily that of the local director, but should be
shared by the various service heads. The com-
munications service is rightfully entitled to a
prominent allotment of space and facilities in this
150, All loeal and state communications are net
controlled and coordinated from this EOC by the
communications chief and/or RO, If you don't
already have one, push hard for an FOC because
it will add greatly to the stature of the communi-
cations group and in the final anulysis is indis-
pensable.

VIII. Procure Proper Equipment

Quality communications cquipment in proper
quantity is a must. In the beginning, use what is
available i.e., owned and operated) in the ama-
teur group. When the [LOC is available, someone
may volunteer the use of his station to set up in
the EOC as an interim measure. Perhaps indi-
vidual contributions by interested amateurs may
be sufficient to complete a station.

[nitially, equipment needs are modest and may
be no more thun one transmitter-receiver installa-
tion for each of the local and state networks.
Later, an operating budget must be established
(be it ever 8o modest) and funds provided for the
minimum beginning requirements for equipment.
As the e.d. organization progresses, additional
sets may be procured for serving all local as well
a8 the state net.

Judicious selection of equipment is in order,
and this job falls to the RO. Attention must he
paid to the budget, frequencies involved, mode of
transtiggion (8.8.b.-¢c.w.-RTTY, ete.) and the
cquipment utility, power, provisions for mobile
and battery operation, etc. The RO should make
u careful survey of immediate and future equip-
ment requireiuents and so advise the ¢.d. direc-
tor. If it is an AREC group only, the equipment
will normally be owned and provided by the indi-
vidual amateurs. 1f it is an AREC-RACES
group (which it should be), then funds may bhe
available from local and stute governments.
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Equipment und operational assignments should
he made to individual operators hy the RO, who
will outline areas or locations after consultation
with the e.d. director. The RO should ascertain
if federal matching funds for equipment are
available. Another possible source of equipment
is the wequisition, conversion and utilization of
surplus communicutions equipment. Such equip-
ment is often made availuble at nominal cost to
¢.d. organizations und may be a good budget-
stretcher.

IX. Beware of Let-Down/

S0, now you have u crack-shot communications
organization going, and it wasn’t so difficult ufter
:ll, beeause you found a lot of talent in the ama-
teurs of the surrounding arcu. Most anateurs are
ready, willing and capable. Muny of them are
“slecpers”; that is, they have potential that
needs example, incentive, encouragement and
reason for development.

But, back to our Hourishing organization.
livervthing’s fine. We are now in o stute of opera-
tional readiness for anything short of a direct
hit by a hydrogen bomb. So. there is no national
emergency, no locul disaster, no anything. Noth-
ing ever happens. Disciplined communications
gradually deteriorate to listless rag-chewing. Ho
hum!

Beware! There are countless groups throughout
the country which have greatly deterioraled in
aperational readiness because of the fulse sense of
security oceasioned by the fuct that *‘nothing
ever happens.” To combat this situation, the
RO must institute training programs, network
operations, eyquipment construction and main-
tenance, communications subject seminars: he
must promote speakers, seek favorable publicity,
simulate emergency conditions and traffic and
discuss civil defense and other related subjects
in regularly scheduled activities and meetings.
And keep it up! Of course, choose things which
are pleasing to the group and do not infringe
unduly on their (voluntecred ) services and time,

Make no mistake — a goud program for the
“eare and feeding” of a good c.d. communicu-
tions organization is in order. C'ontinuously
maintain a running appraisal of your organiza-
tion,

X. Take Advantage of ARRI Assistance

Iinally, identify always with the ARRL. The
League is so busic and fundamental to any organ-
ized amuteur communications endeavor that it is
taken for granted or sometimes overlooked alto-
gether. The league is there, nevertheless, and
through the management philosophy, the publica-
tions, the uctivities, the direct. support and
encouragement, it i8 in fact our **parent” or-
ganization. The direct service contributions which
the ARRL Communications Department can
muke through their EC und the local AREC
group uarc enormous. By all means, take advan-
tage of them. [@sT=|
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A.R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to amuteurs in the United
States, its possessions, and Canada of those (QSL
vards which arrive fromi amateur stations in other
varts of the world. All you have to do is send your
QSL manager (sce list below) a stamped self-
uddressed envelope about 414 by 914 inches in
size, with your name and uddress in the usual
place un the front of the envelope and your enll
printed in capital letters in the upper left-hand
COINCT.

Wi, K1, WAL — . L. DeCGrenier, WICGKK, 109 Gallup
St., North Adams, Mass. 01247,

W2, K2, WA2, WB2. - North Jersey DX Ass'n, P.O. Box
303, Bradley Beach, N. J. 07720.

W3, K3, WA3 — Jesse Bieberman, W3KT, P.O. Box 204,
(halfont, Pa. 18914,

W4, K4, WA4 — Thomas M. Moss, W4l YW, Box 20644,
Municipal Airport Branch, Atlanta, Ga. 30320.

W5, K5, \WA5—IL. L. Parrish Jr.. W5PSB, P.O. Box
49915, El Puso, Texus 79989,

W6, K6, WAS, WB6 — San Diego DX Club, Box 6029,
San Diego, Calif. 92106.

W7, K7, WA7 — Salem Amateur Radio Club, P.O. Box 61,
Halem, Oregon Y7301,

W8, K8, WA8 — Walter K. Musgrave, WNGW, 1245 L.
187th St., Cleveland, Ohio 44110,

WO, K9, WA9 — Ray I’. Birren, WIMBG, Box 510, Elm-
hurst, 1llinois 60128,

Wa, K0, WAQ — Alva A. Smith, WDMA, 238 Kast Main
St., Culedonia, Alinn. 53921,

VEl— L. J. Fader, VEIFQ, 1>.0. Box 663, Halifax, N. S.

V142 -— John Ravenscroft, VIS2NV, 135 Thorncrest Ave.,
Dorval, Quebec.

VE3 — R. H. Buckley, VE3UW, 20 Almont Road, Downs-
view, Ont.

VE4 — D, LI, MecVittie, VE4OX, 647 Academy Road,
Winnipeg 9, Manitoba.

VES —¥'red Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sask.

VE6 — IKarel Tettelaar, VEG6AAY, Sub. 12.0. 55, N. lXdmon-
ton, Alberta.

VE7 — H. R. Ilough, VE7IIR, 1291 Simon Road, Victoria,
B.C.

VE8 — Gieorge T. Kondo, VESRX, 7, Dept. of Transport.
P.0. Box 839, I'ort Smith, N, W. T.

VO1-- Ernest Ash, VO1A4, 12.0. Box 6, St. fohn's, Newf.

VO2 - Douglas B. Riteey, Dept. of Transport,
Bay, Labrador.

KP4 — Joseph Gonzalez, KP4YT. Box 1061, San Juan,
P.R.

IXH6 — John H. Oka, KH6DQ, P.O. Box 101, Aiea, Oahu,
Hawaii Y6701

L7 — Alaska QSL Bureau, Box 6226, Airport Annex,
Anchorage, Alaska.

IKZ5 — Ralph K. Harvey, KZ5RYV, Box 107, Balboa, C. Z.

Cinuse

(Cards for SWLs may be handled via Leroy Waite, 39
Iiapum St., Ballston Spa, N. Y.)

IS YOURS ON FILE
WITH YOUR QSL MGR?2




The Desk-n-Door Console

BY TOM MCKENNA,* KZDPO

& I recall, I was painting doorway trim when it
LA occurred to me that a solid flush door would
make an cxcellent desk top. As it worked out, the
idea wasn’t half bad; not only did the XYL let me
count the time speut as credit toward her “must"

projects, but I ended up with u first-class console.
The desk-n-dnor console is basically quite simple.
Just replace the desk top with a solid flush door and

IR

i

The author, the door, and the topless desk.

:wdd a supersiructure to fit whatever equipment you
choose. Using a door just about doubles desktop
working space, and gives solid support to the gear
mounted atop it.

Some of the features built into the console at
K7DPO are non-swivel custers, added so that the
console can be pulled away from the wall for easy
aceess to the wiring; the main power switch placed
nnderneath and to the left of the center drawer, also
within easy reach; control switches panel-mounted
front, and center; the working arex covered with
clear acctate (you might use glass) with maps and
reference churts beneuth; and a dummy load, clock,
tape deck, oscilloscope and extra geur ure nll mounted

#2428 68th Ave., Kirkland, Wash, 98033,
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Dimensions of K7DPO's console. Measurements will differ

for other builders, depending on size and shape of doors,
desks, and equipments,
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Superstructure complete and fastened to the desk. The
three tiny holes just visible in the center are for station con-
trol switches.

within easy reach of the operator. A piece of plywood
added across the bottom of the entire desk lent sup-
port fo the unit and provided another shelf,

Since we used u sccond-hand cloor, there were
some holes to hide. By mounting it hingeside-to-the-
rear, the hinge indentions ure behind the super-
structure and out of view. The hole we cut at the
operator’s position eliminated the knob and lock
sears. The exposed door (oops, desk tap) edges were
faced with §-inch, 3-ply mahogany plywood, and
the superstructure is tnade of 2/ hardwood cut to
size. I've skimmed over exact dimensions, because
they’ll be determined by different sizes of doors and
equipment. One helpful thing is that the receiver and
transmitter are raised slightly by wooiden blocks
(bottom photo). This provides uir circulation, and a
place to store logs, o C'allbnnk, and a kever.

5o much for the desk-n-door. I guess that the vext
project is to replace the blanket that covers the front
doorway . . . [gs™]

The completed desk-n-door console. Note the plywood

reinforcement that extends from beneath the bottom

drawer across the leg space and beyond. On the left it

forms a shelf for the scope. At center, it adds support
for the console.
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Hints ==« Kinks

For the Experimente

POWER AND MUTING FOR MOBILE
CONVERTER

T}us idea is not original with the anthor. In
fact, the scheme is quite commonly used in
-commercial communications cquipment. In most

P k;

+

TRANSISTOR

AL S CONVERTER
SWITCH f 1 I
4

Fig. 1—Method for obtaining operating voltage and
muting for the mobile converter,

Ki—Transmitter's push-to-talk relay.

Si1—Microphone push-to-talk switch.

transmitters equipped for push-to-talk opera-
tion, a voltage is present at the p.t.t. micro-
phone switch when the transmitter is unkeyed
{p.t.t. switch open: see Fig. ). This voltage cun
be used to power a transistor converter. In most,
mobile installations, the voltage will be the sume
vilue as that of the automobile battery. When
the mike p.t.t. switch is closed. the voltage will
be removed from the converter., thus giving
asutomatic converter muting. The c¢onverter
current, drain should be less than the holding
current of relay A’y.

— James V. Watson, K5TEB

SOLDERING IRON CLEANER AND
HOLDER

THE device shown in Fig. 2 has proved so useful
L to me that I decided to pass the information
along to others. Basically, the idea is to use «
moist cellulose sponge for removing excess solder
and oxidation fromn soldering-iron tips. The idea
works particularly well with pencil-type solder-
ing irons used in small work, The sponge is en-
closed in & metal box which anchors down the
sponge and provides u cradle for the iron when
it is not, in use.
CELLULOSE
NOTCH FOR HOLDING [ SPONGE
SOLDERING [RON

Fig. 2—WAGJSA's soldering-iron cleaner and holder.

Brush the tip of the iron across the sponge
before using. This will produce a clean, shiny
tip which greatly facilitates soldering operations.

-—PFrank T. Wyall, IWA6J84
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MORE ON THE BALANCED-MODULATOR
TRANSFORMER CORE

HE unusual balanced-modulator transformer

core reported on by WIQWJ in Hints &
Kinks, ST, April 1964, has been duplicated
by many of our readers. Pan Smith, K5FSZ,
wrote in to say that he spent a good part of a
year vollecting materinls, building, and tuning-
up his copy of the core. He felt that after spend-
ing that much time on the project, it would be
advisable to build 2 small box to protect the
core’s delicate design when it was not in use.
The sketch below shows the dimensions of the
container,

—~. n
., 1.001

3.001”

Bob Reed, KSLFS, ulso constructed one of
the cores during his spare time and later found
that he had to transport the device to a new
location. A special packing crate was necessary
hecause of the unusual shape of the core. Bob
went to work building a crate and was nice
enough to send us a sketch of the final design.

NIFTY EQUIPMENT FEET

!I\A PERED porcelain cone insulators make swell
A equipment fect. Four cones of the same length
can be used. or two long and two short, in order
to tilt the equipment. The insulators have
threaded holes at both ends — a rubber grommet
is mounted to one end, the other is uttached to
the equipment. A coat of flat bluck enamel will
give the feet a finished look.

— . R. Greene, W1IOIV
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Happeniﬁ@% the Month

Conditional Class Changes

Reciprocal Operating Rules
Canadian Tariff Efforts

CONDITIONAL CLASS MILEAGE
CHANGED

The Federal Cummunications Commission has
adopted the rules amendments jt proposed in
Docket 15640 (page 56, November ()ST), chung-
ing the mileage criterion for Clonditional Cluss
licenges from 75 to 175 miles airline distance,
wad including the semi-unnual examining points
in these meusurcments. The rules become effee-
tive April 15. An applicant who was eligible
nnder the old rules but will not be eligible under
the new rules may, nevertheless, complete the
‘onditional Class test if he hus pussed the code
test prior to April 15 and his examiner promptly
vertifies the fuct to FCC.

The new rules will greatly reduce the number
of applicants eligible for Conditional Cluss. East
of Wichita, Kunsus, only small sections of Maine,
Florida, Michigan, Minnesota and \Wisconsin
remain as Clonditional €‘lass territory. The
Duakotas, Montuna, Nevada and Wyoming
largely continue under mail privileges, ulong
with sparsely-settled portions of other western
stutes. The FCC realizes that the new rules make
work a hardship in u few cases. where the diffi-
culty of travel is due to factors other than
Jistance ulone (us for instance in Hawaii), but
points out that waivers may be requested in
such cuses.

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20884
In the Mutter of
Amendment  of  Sections
97.9(d)(1) and 97.27(a) of
the Clommission’s Rules
governing cligibility for the
Cunditional Class license in
the Amateur Radio Service |

DOCEKET NO. 15640

REPORT AND ORDLER

By the (‘ommission: Commissioners Bartley and
Lee absent.

1. On October 1, 1964, the Commission released
u Notice of Proposced Rule Making to amend Sections
07.9(d) (1) and 97.27(a) of its Amateur Radio Service
Rules to provide that only those iudividuals whose
setunl residence and proposed stution locution are
tnore than 175 uirline miles distance from a Field
Office, quarterly or sei-annual examination point
shall be cligible for the Conditional Class license on
u distance busis. The present rules permit indi-
viduals, whose residence und station location are
beyond 75 miles of a Ficld Office or quarterly ex-
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FCC Exam Point Changes

wminution point, to apply for the Cfonditional Class
license ou i distance buasis. This Notice was duly
published in the Federal Register, October 7, 1064
(29FR13834), and ull comments filed in response
thereto have been considered by the Commission.

2, Most of the comments received supported the
proposal. Typical of these comments was that sub-
mitted by the American Radio Relay League
(ARRL), which stated:

*“Inasmuch as the proposed amendments will atrengthen
the existing license structure, the League supports the
proposal and respectfully urges its adontion.”

3. Quaulditied support was received from a number

of licensees who feel that the present holders of the
Conditional (fasy license, ¢xelnding the physically
disubled, should be required to appear for Commis-
sion-supervised exumination for license rewewal or
when they move within 175 miles of an examination
point. As stated in our Notice, it is not intended
that any action be taken with regard to present
Cunditional Cluss Jieensees in this rule making pro-
ceeding. It is noted, however, that a coutinuing
vomprehensive study is being made us to the feasi-
hility of, and necessity for, the imposition of a re-
quirement of the nature suggested by these com-
mnents.

1. Objections to the proposal were submitted by
sorme licensees who maintained that beenuse of ex-
treme conditions for travel in their ureas, the 175
airline miles distance would impose an undue burden
upon potential applicants. In this respect, the Com-
mission is awarc that the proposed atnendments
could possibly result in genuine hardship in sovwe
few iustances such as at remote ureas in Alaska or
Hawaii. For such cuses, there is, of course, provision
for consideration to be given to a possible waiver
action.

5. A counter-suggestion to the Cowmission’s
proposal was received from Mr. Wayne Green of
Peterborough, New Hampshire. Mr. Green, us well
as a number of other licensces who submitted iden-
ticul comments, recommended that the Clonditional
('lass license continue to be uvailable a3 at present
*with the amuendment that the administration of
the license examination he hy any licensed amateur
in the preseuce of at least two other licensed ama-
teurs, wo two from the same immediate fumily."
The primary ohjection to this proposal is that such
a procedurce dones not conform to the C'‘ommission’s
policy that, where feasible, the qualifications of
those upplicunts for the higher clusses of amateur
licenses be directly verified by Clommission per-
sonnel.

6. After consideration of all of the commeunts,
it does uot uppeur that cause has been presented for
modifying the vriginully proposed rule amendments.
Theretore, for the reasons set forth herein and in the
Notice of Proposed Rule Making, the Commission
concludes that the proposed rule making should be
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The shaded areas on this map give a rough indication of remaining Conditional Class territory within the '‘old 48",
Most of Alaska remains Conditional Class, while most of Hawaii will now be General Class territory.

adopted without modification. An additional edi-
torial amendment, of Scction 97.35(c), will also he
aecomplished hereby to reflect the new 175 airline
miles distance.

7. With adoption of these rule changes, e¢ligi-
hility for the Conditional Class license on the basis
of distance from an examination point in the Con-
tinental United States is quite limited. East of
Wichita, Kansas, only small northernmost sections
of Maine, Michigan, Minnesota and Wisconsin re-
main as Conditional Classterritory.t West of Wichita,
‘Kansas, major portions of Montana, Nevada, North
Nakota, South Dakota und Wyoming and small
sparsely populated segments of the remaining
Western states. cxcept Washington, will also remain
as Conditional Class territory.

&. Authority for the amendments set forth in the
attached Appendix is contained in Section 4(i) and
1303 of the Communications Act of 1934, as umended.

Therefore, IT IS ORDERED, That effective
April 15, 1965, Scctions 97.9(d)(1) and 97.27(a) and
07.35(c) of the C'ommission’s Rules are amended
as set forth in the Appendix attached hercto.

Feperal CommunicaTiONs (COMMISSION
REN F. WAPLE
Seeretary

APPENDIX

Amendment of Part 97, Amatcur Ruadio Service
Rules.

1. Section 97.9(d)(1) is amended to read us
follows:

§ 97.9 Eligibility for new operator license.

EE I

(d) ***

(1) Whose actual resideuce and amateur sta-
tion location are more than 175 miles airline distance
from the neurest loeation at which examinations are

! And a small part of Florida — The Editor.
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held at intervals of not more than 6 months for
General Class amateur operator licenses.
2, Secetion 97.27(a) is amended to read as follows:
§ 97.27 Availability of Conditional Class li-
cense examinations,
S
(a) If the applicaut’s actual residence and
proposed amateur station location are more than
175 miles airline distance from the nearest location
at which examinations ure conducted by an author-
ized (‘ommission cmployce or representative at
intervals of not morc than 6 months for amateur
onperator license.
3. Section 97.35(c) is amended to read as follows:
§ 97.35 Additional examination for holders of
Novice, Technieian, or Conditional
(Mlass operator licenses.
EE
(e} A holder of a Conditional Class license,
obtained on the basis of an examination under the
provisions of §97.29(b), is not required to be re-
examined when changing residence and stution lo-
cation to within a regular exumination area, nor
when a new examination location is established
within 175 miles airline distance from such licensce's
residence and station location.

RECIPROCAL OPERATING RULES

On May 28, 1964, President Johnson affixed
his signature to Public Law $5-313, which allows
the United States to enter into reciprocal oper-
uting agreements for amateurs with other coun-
tries by a simple exchange of notes. At press time,
only ugreements with Closta Rien and the
Dominican Republic had been adopted but many
others were in various stages of negotiation. (U.S.-
Canadian reciprocity is authorized by an earlier
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formal treaty and it is not affected either by
Public Law 88-313 or Subpart G of the rules,
published below. ) )

The Federal Communications Commission
has now adopted rules under which amateur
visitors from these countries may obtain permits
to operate in the United States, its possessions
and the Commonwealth of Puerto Rico. Applica-
tion will be made in English on a new FCC Form
610-A, expected to be availuble about March 20
(the effective date of the rules) from FCC offices
and from some U.S. offices overseas, sixty days in
advance of the proposed operating period. Copies
of the home station und operator licenses must be
furnished. ‘The visitor will indicate a U.S. address
through which mail will reach him rapidly, and
if mobile vwperation is intended, will furnish u
rough itinerary. The visitors will be able to alter
their plan of operation, go portable or mobile and
go forth for temporary periods in the same
manner as a U.S. licensee, simply by furm'siung‘
a notice in advance under the provisions of
Sections 97.95(a) or 97.99(b) or the FCC rul'es,
Permanent changes of address or extensive
ulteration of a mobile itinerary require modifica-
tion of the permit through submission of another
Form 610-A. All applications for foreign ama-
teurs will be handled through the Washington
offices of the Commission. '

The visitor will operate under the call-sign
issued to him by his licensing country, followed
by an indication of the appropriate U.S. ecall
p}eﬂx. Thus, on ¢.w., we could have: “WILVQ
de TI2XX/W2” with an identification of the
actual site of operation once in each qu. “n
phone, the nperator will sign in English “ W IIvaE:
this is TI2XX fixed W One” ¢, . . from TIQ)EA\'
portable W Three” or “. . . this is' TI'.ZA}‘\
mobile K H Six” as appropriate, again giving
his specific location as nearly as possible by city
and state once in each contact. .

The new rules collectively form Sub-part G of
Part 97, and comprige Sections Y7.301 through
07.313 inclusive, as reproduced below.

Subpart G — Operation of Amateur Radio Sta-
tions in the United States by Allens.

§ 97.301 Basis, purpose, and scope.

(a) The rules in this subpart are based on, gnd
are upplicable sulely to, alien amateur vperations
pursuant to Section 303(1) (2) and 310(a) of phe
('ommunicuations Act of 1934, as amended. (See
Public Law 88-313, 78 Stat. 202.)

(b} ‘The purpost of this subpart is to implement
Public Law 8%-313 by prescribing the rules under
which an alien, who holds an amateur operator and
station license issued by his government (hercufter
referred to as an alien amateur), may opcrate an
amateur radio station in the United States, in its
possessions, and in the Commonwealth of Pucrto
Rico (hcreufter referred to ouly as the United
States).

§ 97.303 Permit required.

(a) Before he may opecrate an amateur .r:.xdio
station in the United States under the provisions
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of Sections 303(1) (2) and 310(a) of the (lommunica-
tions Act of 1934, us umended, an alien amateur
licensee must obtuin u permit for such operation
from the Federal (fommunications (lommission.
A permit for such operution shall be issued only to an
alien holding a valid amateur operator and station
authorization from his goverument, and only when
there is in effect a bilateral agreement between the
TUnited Stutes and thut government for such opera-
tion on a reciprocul basis by United States amateur
radio operitors.

§ 97.305 Application for permit.

(2) Application for a permit shall be made on FCC
Form 610-A. Form 610-A may be obtained from the
Commission’s Washington, D. (. office, from any
of the Commission’s field offices und, in some
instances, from United States missions abroad.

(b) The upplication form shall be completed in
full in English und signed by the upplicant. A
photovopy of the upplicant’s amateur operator and
station license issued by his government shall be
filed with the upplication. The (ommission may
require the upplicant to furnish additional informa-
tion. The application must be tiled by mail or in
verson with the Federul Communications Commis-
sion, Washington, D. (2., 20554, U.S.A. To ullow
sufficient time for processing, the upplication should
he tiled at least GO days before the date on which the
applicant desires to commence operation,

§ 97.307 Issuance of permit.

(a) The Commission may issue u permit to an
ulien amateur under such terms and conditions as
it deems appropriate. If a change in the terms of a
permit is desired, un applicution for modification of
the permit is required. If operation beyond the ex-
piration date of a permit is desired, an application
for renewal of the permit is required. Application for
modification or for renewal of a permit shall be
filed on FC'C Form 610-A.

(b) The Cummission, in its discretion, may deny
any application for a permit under this subpart. If
an application is denied, the applicant will be noti-
fied by letter. The applicaut may, within 00 days
of the mailing of such letter, request the Commission
to reconsider its action.

(¢) Normally, a permit will be issued to expire
ane vear after issuance but in no event after the
expiration of the license issued to the uliecn amateur
by his goverument.

§ 97.309 Modification, suspension, or cancellation
of permit.

At any time the Commission may, in its discretion,
teodify, suspend, or cancel any permit issued under
this subpart. In this cvent, the permittce will be
notified of the (Commission’s action by letter mailed
to his mailing address in the United States and the
permittee shall comply immediately. A permittee
may, within 90 days of the mailing of such letter,
request the Commission to reconsider its action.
The filing of a request for rcconsideration shall not
~xtuy the effectiveness of that action, but the Com-
mission may stay its action on its own motion.

§ Y7.311 Operating conditions.

(n) The alien amateur may not under any eir-
cumstances begin operation until he has received
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The Board of Directors, at its meeting in May, 1964,
voted o special plaque be awarded to John Troster,
W6ISQ now a Contributing Editor of QST, for his many
articles turning the glaring spotlight of satire on the
foibles of hams. The plaque was presented in December,
at a joint meeting of the Santa Clara County Amateur
Radio Association and the West Valley Amateur Radio
Club, by Harry M. Engwicht, W6HC, director of
the Pacific Division.

a permit issued by the Clommission.

(b) Operation of an amateur station by an alicn
amateur under a permit issued by the Commission
must coruply with all of the following:

(1) The terms of the bilateral agreement between
the alien amateur’s government and the government
of the United States;

{2) The provisions of this subpart and of Subparts
A through E of this part;

(3) The operating terms and conditions of the
license issued to the alien amateur by his govern-
ment; and

(4) Any further conditions specified on the per-
mit issued by the Commission.

{¢) An alien amateur may operate on dates, ut
locations, or via an itinerary, significantly different
from that specified in the application for his permit
only under the condition that he has given advance
notice of the particulars of such opecration to the
Commission in accordunce with the requirements of
$97.95(2) or §97.99(b)

§ 97.313 Station identifiention

{a) The alien amateur shall ident fy his station
as follows:

(1) Radiotelegraph operation. The amateur shall
transmit the call sign issued to him by the licensing
country followed by a slant (/) sign and the United
States amateur eall sign prefix letter@s) and number
appropriate to the location of his station.

(2) Radiotelephone operation. The atnateur shall
transmit the call sign issued to him by the licensing
sountry followed by the words **fixed”’, ** portable”
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or *‘mobile”’, as appropriuate, and the United States
amateur call sign prefix letter(s) and number ap-
propriate to the location of his station. The identi-
fication shall be made in the English language.

(b) At least once during euch coutact with another
amateur station, the alien amateur shall indicate, in
Fnglish, the peographical location of his station as
nearly as possible by city and state, commonwealth,
Or possession.

LEAGUE SEEKS TARIFF REDUCTION

Cunadian officials of ARRL lust vear ap-
proached the Canadian (iovernment seeking a
reduction in customs duties levied on amateur
radio equipment, imported into Cunada.

A further approach is being made through
public hearings on Notice R-157 of The Tariff
Board scheduled to be held this autumn. The
T.eugue's brief will be filed before the deadline
for such proposals, presently set at April 30,
1965,

EXAMINATION POINT CHANGES

The FCC District 24 office in Washington,
D.C. has been moved to a new location, Room
204, 521 12th Street, N.W. Amateur exumina-
tions continue to be conducted on Tuesdays and
Fridays each week. with code tests scheduled to
begin at 9:30 a.M. and 1:00 p.ai. Examinations
not. requiring a code test uare admin stered
Tuesdays, Wednesdays and Fridays from &:30
AL to 5:00 par.

At the field examining point of Albuquerque,
New Mexico, an extra session has been added for
Saturday, April 10, 1965 w th amateur and com-
merciul telegraph tests at 1:00 p.m. and radio-
telephone exams at 8:00 A.ar. This schedule sup-
plements the one already scheduled for the
following Monday April 12, with the same time
division.

JBotward Seefred, WCEF

The name of Howard Seefred, W6EA, in the
Silent Keys listing for January, calls to mind the
earliest days of organized traffic handling within
amateur radio. Many were the test relays con-
ducted prior to World War 1 wherein the West
Cloast anchormen were the Seefred brothers,
Howard and Lyndon, W6EB, including one
notable relay in 1917 wherein s« message left
New York ity at 1:40 aM. and an answer
received back at 3:00 A, just one hour and
twenty minutes later. The Seefreds were district
manugers of Trunk Lines B and F. Howard
wag first Division Manager for the Pacific Divi-
sion when the system was created in 1917, and
he was one of 12 directors elected under the
f.eague’s first constitution, serving from Febru-
ary 28, 1917 until February 20, 1920. Readers
with access to early QSTs might want to read the
September and November 1016 issues, pages 266
and 351, featuring the Seefreds and their station.
Amateurs of the present generation owe a debt
of gratitude to old timers like W6EA who were
the backbone of amateur radio and the League.

(Continued on page 162)
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o Reocont. fquipment. —

The Clegg 22'er

THE latest offering of Squires-Sanders, the
Clegg 22%er, i a 144-Me. transceiver with
built-in a.c. and d.c. power supplies. Both trans-
mitter and receiver have sufficient overlap to
cover the MARS and CAP frequencies near the
144-Me. band.

The 22%er has the appearance and workman-
ship that amateurs have come to expect in
(Clegg cquipment. Service should be a breeze,
too, for most of the parts are readily accessible
for service, as a look at the photographs will
show. There is none of the complex shielding
found in many commereial and home-constructed

Top view of the 22'er. The transmitter section is in the

upper-hand corner of the chassis, the receiver on the right,

and the modulator and power supply at the lower left.
The transmit-receive relay is at the lower right.

v.h.f. units. It might scem that with a triple-
conversion receiver and g transmitter using
broud-banded oscillator und multiplier stages
there might be s few spurious frequencies, but
that is not the case — not a single spurious re-
sponse was found by the writer in on-the-uir
operation . . . und like its relatives in the Clegg
line, this transceiver is full of ideas that could
he used by the home constructor in v.h.f. projects.
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Transmitter

Referring to the block diagram, Fig. 1, the
transmitter uses either & or 12-Me. crystals
with the triode scction of a 6KES as the oscilla-
tor. The output of the oscillator is on 24 Me.,
and the pentode section of the same tube triples
it to 72 Me. This is followed by a 12BYTA
amplifier on 72 Me. to insure sufficient drive.
All tuned circuits up to this point are broad-
banded, and no retuning is necessary with
changes in frequency.

A sccond 12BY7A doubles to 144 Me., and
its plate circuit is a tuned impedance-matching
network to feed the final grid. A 2E26 is used as
final amplifier, at about 20 watts input. The pi-
network tank circuit will match “moderately
wide ranges of impedance,” to quote the instruc-
tion book. The only tuning controls on the front
pancl are the grid network tuning, tinal tuning,
and loading. The S meter functions as a relative
r.f. output indicator for tunc-up. There is no
provision for c.w. operation included, alas!

Receiving Section

The first r.f. amplifier i8 a grounded-grid
6CW4 with a tuned input cireuit for matching
the antenna to the tube’s cathode. ‘The sensitiv-
ity of this configuration is rated at (.35 micro-
volts for a 6-db. signal-plus-noise-to-noise ratio.

The tuning system uses a uovel frequency
combination, and home builders might be inter-
ested in trying it in tunable converters having
10.7-Mec. output, or in transistor 144-Me. re-
ceivers using the i.f. transformers sold for tran-
gistor f.m. radios. The oscillator tunes a one-
megacycle range, 33.3 to 34.3 Me. The triode
section of a 6KES is used as the variable oscilla-

. tor, and the pentode section is a buffer stage.

This signal is tripled in the triode section of
another 6IXE8 to 100-103 Me. and mixed in the
pentode scction with the 144-148-Mec. signals
from the v.f. amplitier, hetrodyning them to
44-45 MMec. The variable oscillator’s basic fre-
quency of 33.3-34.3 Me. i8 then mixed with
the 44—45-Me. first intermediate frequency to
provide an output of 10.7 Me., the sccond inter-
mediate frequency. Hence one variable oscillator
hug provided double conversion, and an output
on a frequency for which transformers are avail-
able. Of course the stability of the receiver will
only be as good ag that of the variable oscillator.

The 10.7-Mc. if. signal is amplified by a
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6BAS6. and then mixed in a 6BE6 which provides
its own oscillator signal on 10.245 Mec. by using
two of the grids as u crystal oscillator. The out-
put of this mixer is 455 ke., the third i4. A
second 6BA6, the 455-ke. i.f. amplifier, provides
the signal voltage to u 6ALS detector, a.g.c.
rectifier, and noise limiter. A string dial system
is used with u fast tuning rate that takes only a
couple of turns to cover the band.

Another iuteresting iunovation is the simple
squelch circuit. The 455-ke. i.f. amplifier is
made to do double duty as a d.c. awmplifier, 5, for
the squelch. The a.g.c. voltage variations on the
erid of this tube produce wumplified varistions
in the screen voltage which will be proportional
to the strength of the received signal. This
voltage is used as forward bius to v 1N645 diode
switch in the audio output of the detector, us
shown in Fig. 2. Reverse hias for the diode is
obtained through wu variable resistive divider
from the plate supply. When the reverse biag —
adjustable with the squelch control — excceds
the signal-voltage forward bias the diode does
not conduct, and looks like a high resistance.
Most of the aundio output of the detector is
dropped across this resistance. ¥When the signal
voltage exceeds the reverse bias, the diode con-
ducts and the audio passes to the first audio
amplifier. This squelch system is not as com-
pletely effective uy the reluy circuits, for the
diode i8 never un intinite resistance, so some
small amount of audio will get through. But,
congidering its simplicity, it works very well
indeed.
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Fig. 1 —Block diagram of the Clegg 22'er.

Y.IN645

SQUELCH
8 >

O ANT,

Audio Circuits

In receiving, one 6AQ5, V1o, functions as the

audio output wwmplifier, and is transformer
coupled to the speaker. [n transmit, & second
6AQ5, wired in parallel with V5o except for the
screen, is activated by applying screen voltage,
and the two act as plate und screen modulators
for the tinal of the transmitter. Modulation is
also applied to the screen of the doubler stage.
The primary of the audio output transformer
functions as the wmodulation transformer in
transmit, with 2 feedback circuit from the
transformer to the speech amplifier. The speech
gain is controlled by varying the amount of
feedback. This circuit hus the udvauntage of

SWITCH DIODE
IN64S

0022

1st AUDIO AMI
VOLUME

= AUDIO
FROM DET.

0
AG.C.

+250

Fig. 2—Simplified diagram of the diode squelch circuit.
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Bottom view showing the clean layout of the two-meter
transceiver. Controls on the rear deck are the s-meter
zero and speech gain. Separate fuses are provided
for a.c. and d.c. The phono-type jack is for audio output.

heing somewhat self-adjusting 8o it is not easy
to run more than the legal percentage of modu-
lation. A multi-pole relay performs the change-
over functions in the transceiver, and is actu-
ated by a push-to-talk microphone. No provision
is made for keying the relay from the 22%er itself.
The power supply may be operated from 115
volts a.c., or 12 volts d.c. The input voltage is
selected by using the proper plug. Its small size
and weight make the 22'cr a nuatural for mobile
or for taking along on a vacation. The power
requirements are not mentioned in the instruec-
tion book — which is also ruther light on cirenit
details und contains no maintenance informa-
tion. The appearance is similar to the other
(leggs, with a white front, black knobs, und

dark gray cabinet.
-~ WIKLK

NEW BOOKS

Practical Electricity, by Joseph F. McDart-
land and William J. Novak. Published by Me-
Graw-11ill Book Company, 330 West 42nd St.,
New York, N. Y. 10036. 90 pages, including
index. Illustrated, 644 by 944 inches, cloth cover.
Price, $4.50.

This book is intended for those in the electrical trade,
but will provide a guod basic text for the beginning amateur.
In this text the authors have presented the basis of elec-
tricity and electronies in simple language, using mathe-
matics only in sample culculations that show the use of
electrical formulas. Many sections have hlocks which con-
tain examples, formulas, and sample calculations that cun
be used by the student for quick reference. Several parts
of the book are cuncerned with the prublems of power dis-
tribution. I'he hook starts with the physics of current, and
explains the electron theory of current How. Many examples
are given to help the reader thoroughly understand the
ideas of Ohm’s Law. The meaniung, calculation, and measure-
ment of work, power, and energy are discussed. klectrical
conductors und their ratings are explained, which with the
load and voltage sotirce make an electrical circuit. Magne-
tism and electromagnetic induction are studied as the basis
for the following chapter on inductive reactance. Capacitive
reactance and alternating current are slso discussed, and
the more complex ideas of impedance and phase introduced.
‘The hook ends with examples of common electrical circuits
for lighting and power.

TV Video and Sound Circuits, by Thomaus
M. Adams. Published by Howard W. Sams & Co.,
Inc., 4300 W. 62nd St., Indianapolis 6, Indiana.
(lat. No. BEW-1. 160 pages, including index,
illustrated. Paper cover. Irice, $2.95.

Although intended for the television technician-service-
man. hams who are interested in f.m., pulse work, or wide-
band i.f.’s. may find this book valuable. All diagrarus ure
presented in four colors to represent the vurious signal
paths. In this manner it is easier to see the operation of the
circuits. This presentution will help to overcome une of the
most difficult problems of a reader—how to visualize what is
going on in the circuit the author is talking about. Each
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cireuit is explained in a non-mathematical manner, and its
place in the over-all operation of the television receiver dis-
cussed. With euch cirenit diagram a complete list, of func-
tions for each component is given, The first chapter dis-
cusses the nature of the video siknal and how it is reproduced
wu the screen for black and white und color sets. The next
chapters discuss the different circuits found in the TV
tuners, followed by what happens in the i.f. amplifier,
detector, and picture-tube signal circuits. The last chapters
ure concerned with the sound paths and audio amplifier
circuits. Power supplier are also covered. The use of many
Jdiagrams, graphs, and charts carry on the theme that the
best way to master a more complex circuit is to be able to
visualize its operation. — WIKLK

e -; Strays %S

The Korcan Amateur Radio T.eague and the
Eighth United States Army Radio C('lub will jointly
sponsor a Korean Field Day from 0001 GMT on
July 3, 1965 to 2400 GMT, July 4, 1965. A special
QSL card will be issued. Operation will be on 80, 40),
20, and 15 meters. A.m., s.s.b. and c.w. will be
utilized. The station in cach U.S. eall aren contacting
the greatest number of HL or HM stations will
receive a special certificute. The Kimehi award will
be granted for two-way contacts with any five HL
stations. Send extract of logs to HLOUS, Hq. EUSA,
Signal Officer, APO San Francisco, 96301.

April 10, 11, and 12, 1965 ure the days to look for
K7UGT which will be operating from the famous old
west eity of Virginia City, Nevada. The Nevada
Amateur Radio Society is sponsoring the rare county
expedition to the nld Comstock Lode area in Storey
Clounty. A special QSL will be sent to those who
contact the group. Operation will be on 75-, 40-, 20-,
15-, 6-, und 2-meter s.s.b. QSL address: P.O. Box
27, Virginia City, Nevada. For further information
write P.0O. Box 212, Sparks, Nevada.

QST for




Increased Selectivity for 3-Kc.-Bandwidth
Receivers
An Outboard Crystal-Filter Unit for C.W. Reception

BY DON M. WHERRY.,* W6EUM

aggociated with mobile operation ulmost
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