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Compromise...
but not with quality!

The §x.1
to exactly th

‘haustive Quality Control

Procedures applied to the
mostcostly of Hallicraite
mateur-band equip

dual conversion
general coverage receiver 29500

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,
notiliznzg even close to its price can touch the
SX-122,

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.

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 10%
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: 183” wide, 8” high, 93" deep.
Provision for 100 kc. crystal calibrator accessory (HA-7). UL
approved.

The new ideas
in communications
are born at. ..

ﬁa//icra

5th & Kostner Aves., Chicago, Il. 60624
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NEW SR-200

1allicrafters
_has harnessed
500 watts of
brute power
for only $395.

~Jotnado

tri-band transceiver!

Own your own private tornado — 500 watts worth of

sheer power for the big, effortless signal you've always

wanted in a transceiver, And that's just the begin-
ning! You get:

Exclusive Hallicrafters AALC (Amplified Automatic Level Con-

. trol) providing up to 12 db. of effective compression ¢ RIT

(Receiver Incremental Tuning) with = 3 kc. for superior net

and CW operation « A superbly designed crystal lattice filter

which makes the most of the desirable SSB transmission

characteristics ¢ A built-in changeover relay permits direct

operation with the HT-45 or other linear amplifier ¢ Sensi-

tivity is less than 1 uv for 20 db. S+ N/N ratio « Receiver

employs a separate AVC amplifier providing a figure of merit -

of 100 db. * Price: $395.00 less power supplies and mobile
mounting kit,
Get the full story from your distributor or write for complete
specifications today.

DX’ERS, ATTENTION!

During the CW portion of the CQ DX Contest
(Nov. 27th-28th) HVICN, [1ICL, W8DUS, W9-
IOP, WB2NAD and W9AC/W4AK will be on the
air from VATICAN CITY!

Qually thouglt Graflsmanihiy’

hallicraffers

5th & Kostner Aves., Chicago, IIl. 60624
Export: International Div., Hallicrafters



Special Additives

Add them to your ham shack. Or put them with your mobile unit. They’ll make your rig work bet-
ter. Your authorized Collins distributor can show you all these plus microphones, mounts, adapters
and other accessories which give you that something extra in performance. And ask him about our
new book, Amatenr Single Sideband. You'll find it a valuable addition to your library. 1. 302C-3
Directional Wattmeter — For fixed or mobile applications. Measures forward and reflected power
on 200- and 2000-watt scales accurately (3.4 to 30.0 mc) without calibrating adjustments. 2. DL-I
Dummy Load — A 100-watt resistive load for all HF frequencies. Connects permanently in an-
tenna coax line, with in-out relay switching. Provides easy comparison of antenna SWR and non-
band interference tuneup. Type N and RCA antenna connectors ate provided. 3. 312B-5 Speaker
Console and External PTO—For use with KWM-2 in fixed station operation. Provides limited sepa-
ration of receive and transmit frequencies, speaker, directional wattmeter, and switching for func-
tional control system.4. 136B-2 Noise Blanker — For use with KWM-2 in mobile operation. Ef-
fectively reduces impulse-type noise in the transceiver. Requires separate antenna resonant at 40 mc.
5. 312B-3 Speaker — Contains a 5” x 7" speaker and connecting cable. Styled to match S/Line and
KWM-2.6. 516F-2 AC Power Supply — Operates from 115 v ac, 50-60 cps. Provides all voltage
for 32S-3 and KWM-2.7. MP-1 Mobile Power Supply— Transistorized inverter powered from a 12
v dc automobile, aircraft or boat storage battery to the voltages required for operating, the KWM-1,
KWM-2 or KWM-2A.8. PM-2 Portable Power Supply — Compact, lightweight and supplies all
voltages needed for KWM-2. Operates from either 115 v ac or 220 v ac at 50-400 cps to give you a
completely portable SSB station. An auxiliary speaker is included. 9. CC-2 Carrying Case —- Spe-
cially designed Samsonite Silhouette case for KWM-2 /PM-2 or 30L-1. Molded Royalite interior pro-
tects equipment against rough handling. Also available in model CC-3 for accessories.

)

COLLINS

4
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3-400Z triodes
power new Henry Radio

EI MAc 2 K linear amplifier

Henry Radio Co.’s new 2 K linear amplifier is sure to become a classic in its field. With an
ultimate simplicity of design, it covers the 80, 40, 20, 15 and 10 meter bands for SSB, AM, CW,
FM or RTTY. It provides Pi-L plate tank output circuit for maximum attenuation of unwanted
harmonic output and resonant cathode input circuit for finest linearity and minimum drive re-
quirement. The best possible performance was demanded of this new linear amplifier. That's
why Henry Radio chose two rugged, original design Eimac 3-400Z grounded grid triodes. De-
signed especially for zero-bias operation, these two Eimac 3-400Z's provide 800 watts of plate
dissipation and make possible simplicity of equipment design with no
screen or bias power supplies required. For complete information on Eimac
zero-bias triodes write Power Grid Manager or contact your local EIMAC
distributor. EIMAC—a division of Varian Associates, San Carlos, California.




ULTI-BAND DOUBLETS
... built betz‘e( to perform best

Let’s face it. The key to maximum performance from any multi-band trap doublet is in the traps.
Sure, it's significant that Hy-Gain multi-band doublets use single strand steel wire elements that
defy corrosion...won't stretch...and will withstand hurricane-like winds. It's also important that
Hy-(Gain’s multi-band doublets have rugged, weatherproof center and end insulators that will last
a lifetime. But, performance-wise. the real key to the fact Hy-(iain multi-band doublets will take
maximum legal power...will operate with SWR of less than 1.5:1 on all bands...and will deliver
true 1/2 wavelength performance on each band. is in the superior design of Hy-Gain’s "Hy-Q”
traps and the fact there's a matched set of “Hy-Q” traps used for each band. "Hy-Q” traps are just
what the name implies...they have large diameter coils that are exactingly wound and spaced to
provide an exceptionally favorable L/C ratio for high Q performance. They employ air-dielectric
design to eliminate any significant change in capacitor characteristics due to aging and extreme
climatic conditions. But, most important of all, each matched set of “Hy-Q” traps is precision *
tuned to_trequency to insure true 1/2 wavelength performance on each band. This means that with
a Hy-Gain multi-band doublet there are no tolerance latitudes built in that will reduce the per-
formance potential of the antenna...Hy-(3ain multi-band doublets are built better to perform best.
Five models to choose from plus a kit for building. a 40 and 80 meter model.

— | ]
Model 5BDQ for 10 thru 80 meters...... $39.95 Net  Model 4BDQ for 10 thru 40 meters...... $29.95 Net

Model 3BDQ for 10 thru 20 meters...... $19.95 Net  Model 2BDQ for 40 and 80 meters....... $23.50 Net

. ~ Model 2TDQ Matched Trap Kit for

Model 24BBDQ for 20 40 and 80 meters...$26.50 Net 40 & 80 meters........ $17.95 Net

HY-GAIN’S TRAPLESS FAN DOUBLET Built to take maximum legal power, the Model
for 15, 40 & 80 meters—-Model 2BDP 2BDP delivers outstanding performance on 15, 40
— wm, and 80 meters. Its superbly constructed center and
end insulators with super-strength aluminum clad
single strand wire elements insure years of lasting
performance. Available at only $19.95 Net.

FOR PERFORMANCE SAKE, BUY THE BEST..
BUY mlnq -gain MULTI-BAND DOUBLETS

Available from your Hy-Gain distributor or write,

HY-GAIN ELECTRONICS CORPORATION 8401 N.E. Highway 6 - Lincoln, Nebraska 68501
5



Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL ollicial elected by members in cuch Section.
Radio club reports are also desired by SCMs for inclusion in (87", ARRL Field Organization station appointments are
available in areas shown to qualified League metwbers. General or Conditional ('lass licensees or higher may be appointed
(RS, OES, OPS, 00 and OBS. Techniciaus may be appointed OES, OBS or \'.1.I". PAM. Novices may be appointed OLS.
3CDMs desire application leadership posts of SEC, EC, RM and PAM where vacaucies exist.
_ . _ ATLANTIC DIVISION . v -
Pelaware W3LYE, Roy A. Bulalr 415 Brighton Road Wimington 19509
idastern Pennsylvania W3ZRQ Allen R. Brelner 212 Ruce St Tamaqua 18252
Maryland D. (. W3QA Bruee Hoyd 415 Wickham 1d. Baltimore, Md, 212249
siouthern New Jersey W2z1 Fdward G. Raser 19 Blackwouod Drive Wilburta Gardens,
. . ‘Trenton 08628
Western New York K2HUK Chartes 'Y, Hunsen 211 Rosemont Drive Buftalo 26
\Western Pennsylvania Wi3GJY John &, Wojtkiewicz 1490 Chaplin St. Conway
- . . CENTRAL DIVISION . §
IlUnols WYLR. t.dmond A, Metzger 1520 South 4th St. Springneld 62703
1ndiana BYIVG M. Roberta Krouitk 401 ¥ Portal Drive Michigan Clty
Wisconsin K9IGBC Kenneth Al Ibneter ¥U2 Wauona Trafl Portuge 53901
_ DAKOTA DIVISION ___ - —_—
Minnesota WHTCK Herman R, Kopischke, yr., Ry D 2 Jancsville 56048
North Dakota WHLDAL Harold L. shects 21 ksuclid Ave. tirand Forks
South Dakota KOTXW Seward P, Holt Hox 55 Ctlear Lake
3 DELTA DIVISION - S
Arkansas W5DTR Curtis R. Williams Ronte. 3, Box 230 Little Rock 72205
Louislana WoPM J. Allen swanson, Jr, RED L, Box 354-E « ovington
Mlississippi \WOSEMM 8. H. Huirston 2usl-27th Ave, Aleridiun
Tennessee WiUVP Willfam Seott 115 tusst Holston Ave. Johnson City 37601
. L . .. _GREAT LAKES DIVISION___ . e
Kentucky WAIKFO Lawrence 1. Jeltrey L6U5 Antler Ave, Owensboro 42301
Michigan W3FX Ralph p. I'hetreiu 27209 W. six Mile Roud Detrolt 14240
(hlo WBAL WlBon k. Weckel 1317 Luxgun Ave., N.W. Canton 44703
,,,,,,, ... HUDSON DIVISION _ _ _ -
liastern New York W2LFU Guorge . Trucy 1138 North Country Club Drive Schenectady
. Y. C. & Long Island w2l Bigtne &, Johnson 66 (ypress St. Muassapequa Park, L. I, 11762
Northern New Jersey wWeCevw kdward iv, Krickson 13 Robert Circie South Amvoy u8879
e . MIDWEST DIVISION — S o
lowa WONTB Dennts Burke 1313 Douglas Ave. Ames 50010 '
Kausas KYBXF Robert M. Suminers 1125 N. 50th 1. Kuusas Clty 66102
Missouri WOTPK Altred L. Schwaneke kdgar Star Rte Ltolla 65401
Nebruska WHGGE Jfrank Allen Box 272 Ciering 69341
. NEW ENGLAND DIVISION
t K1GGG Ired Tawm 4%5 Itomaunock Rd. Julrfleld 06432 T T —
astern Massachusetts wlaLp frauk L, Baker, Jr. 85 Solar Ave, Braintree 92185
1DY Ierbert A, Davis Takes L, isllsworth Falls 04634
New Humpshire WISWX/KIDSA Ropert AMitchell ox 137-A, RFD Chester
Rbode Island KIAAV John K. Johnson 30 frult St. Pawtucket 02860
‘Yermout NIMEN Fi. Reginald Murray & Hillcrest Drive Alontpeller 05601
\estern Massachusetts WIBVR Percy (. Noblc 3 5t. Dennis St. Westtleld 01085
NORTHWESTERN DIVISION B
Alagka * KL7LENT Duaniel R. W right $208 Wyoming Drive Spenard, 99503 -
Idaho K7HLR itaymond V. k.vans ftonte 3 Twin Falls83301
Montana W7TIYN Joseph A, D'Arcy 1916 Haggin Ave. Anaconda
(regon W7AJN kuverett H. KFrance 5 8. k6. 116th Ave Irortlund Y7266
Washlngon W7HMQ Everett X, Young 7 Fifth St., 8.k, t'uyallup
. _PACIFIC DIVISION .
Jast Bay K6LRN Richard \Wlison 107 Cordova Way ‘oncord -
Hawall KH6BZF Jee R. Wical 45-601 Luluku Rd. Labeohe 968744
Nevada W71'BYV Leonurd M. Norman 652 Utah xt, Boulder City 32006
Bacramento Valley WAGJDT Junn ¢, Minke, I11 4613 Rustic Rd. Curmichael Y5608
San kFrancisco WABAUD Hugh Cassldy 77 Coleman Drive San RRafael 944901
San Joaquin Valley WeJP U Ralph Baroyan 6204 15, Towusend Ave. Kresno
Santa Clarg Valley W 6ZRJ Jean A. Graelin 10835 Willowbrook \\ ay <'upertino
. ROANOKE DIVISION .
North Carolina W4BNU Barnett 3. Dodd 420 West Franklin St, Sulisbury 28144
douth Carolina W4PED Charles N. wright 711 Nerriwether Dr. North Augusty 20841
rginia WAH5HJI H. J. Hopkins K600 Hammett Ave. Norfolk 23503
West virginia WEJIM Donald B. Morrig 1136 Aloruingstar Lane Fulrmont 26554
— - _—vi—r—eme.. ROCKY MOUNTAIN DIVISION —
Colorado K9 B Donuld Ray Crumpton  1°.0), 110X 223 Alamosa
New Mexico WASFLG Bl arley 1306 Spruce Alamogordo
Utah WIMWR/W70AD Marvin C. Zitting P,O. Box 1513 Salt Lake Uity 84110
Wyoming W7CQL Wayne M. Moore 142 South Montuna Ave. Casper 82601
SOUTHEASTERN DIVISION R
Alabama K4KJID William §. Crafts Route 3. Box 233 Athens 35611
(‘anal Zone 45T Thomas B. DeMeis 1.0, Box 1111 Balboa
stern tlorida K4STH A. L. Hamel 220 N. b 25th 8t Pompano Beach 33064
eorgla 4RZL Howard L. Schonher .0, Box 1UN2 Ciulumbus 31902
West Indles (P,R.-V.1.)* KIP4TI, Arturo L, salduns Box 912 Santurce, P. R. 00908
Western Flortda W4RKH Frunk M. Butler, Jr. 493 Lllott Rd. Fort Walton Beach 32548
— - SOUTHWESTERN DIVISION. . —
Arizona WTFKK Floyd . C:olyar 3411 wWoest Plerson St. Phoculx 85017
1408 Angeles WE6BHG H. (&, Garman 5732 Chatwin Avs. 1.ong seach YOSOR
Orange W6DEY Roy R. Maxsun 1434 South Cllve St. santa Ana Y2707
San Diego WELRU Don Stunsiter 4427 pescudero San Diego 02107
santa Barbuara WAGOKN  «ecll D. iiinson 1933 Coventry Court Thousand Caks
WEST GULF Dl\’IS!O{\' For WorfR 78107
Northern Texas WSBNG L., L. Hurvin 4515 Calmont Fort \Wvor
O)Klauhoma KOKTW Bill F. Lund 1220 8, Owasso Tulsu 74120
Southern Texas WSAIR G, D, Jerry Scurs 5634 Iiskridge St. Houston
GANADIAN Dl\’lSlOl:_. N [oiBbrdge. Alfa
r VESTG Hurry Harrold 1834-5th Ave, N. laethb: . .
’glr?ﬁsthn(:olumbla VETFB H. k. Savage 4553 \West 12th Ave, vancouver 8, 8. G,
Manitoba Ed. Jubin ‘rhomas stacey 14 Cottonwood Cres. Brandon
Maritime VELWB D, K. \Weeks Hurvey Stulggn, N.B.
Ontarlo VEING Richard W. a&)bcm ,‘&%N%"ﬁ’;s Alvg. zlvclllxlﬁgt(lalljr c1 oronto, Ont.
(Quebec VEZDR V. Skarstedt 2 3t. Jo td. »lontreal 33, P. Q.
Baskatchewan VESQC Mel Mills £.0. Box 801 Saskatoon
A

+Onhetal appointed to act temporarily in the absence ot a regular oclal




NEW

FROM
INTERNATIONAL

VHF/UHF
UNITIZED TRANSMITTERS
50 mc—420 mc

500r70me

International’s new unitized VHF/UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

AOA-144

220 mc

DRIVER/TRANSMITTER
The AOD-57 completely wired

MULTIPLIER/AMPLIFIER
The AOA-144 uses two 6360

MULTIPLIER/AMPLIFIER
The AOA-220 uses two 6360

with one 6360 tube, two tubes providing 6 to 10 watts tubes providing 6 to 8 watts
12BY7 tubes and crystal output. Requires AOD-57 for output on 220 mc. Requires
(specify frequency). Heater driver. Heater power: 6.3 AOD-57 for driver. Heater
power: 6.3 volts @ 1.2 amps. volts @ 1.64 amps. Plate power: 6.3 volts @ 1.64 amps.
Plate power: 250 vdc @ 50 ma. power: 250 vdc @ 180 ma. Plate: 250 vdc @ 150 ma.
AOD-57 complete........ . $69.50 AOA-144 complete, ... $39.50 AOA-220 complete____... . $39.50

AOA-420

420 mc i

MULTIPLIER/AMPLIFIER e

The AOA-420 uses two 6939 ~ RELAY BOX FILAMENT
tubes providing 4 to 8 watts Four circuit double throw.

output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.

ADA-420 complete. ... .. $69.50

complete

Includes coil rectifier for 6.3
vac operation.
ARY-4 Relay Box

SUPPLY

The APD-610 provides 6.3 vac
@ 10 amperes.

APD-610 complete, ... . $9.50

- COMPLETE TRANSMITTER

50 mc

MODULATOR
The AMD-10 is designed as a com-
panion unit to the AOA series of trans-
mitters. Uses 6AN8 speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.

AMD-10 complete . ... $24.50

6 METERS AOD-57

2 METERS 144 mc A0D-57 PLUS AOA-144
220 me A0D-57 PLUS A0A-220
420 mc

AOD-57 PLUS AOA-144 PLUS AOA-420

Order Direct
from International

18 NORTH LEE — OKLA. CITY, OKLA.
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13 Jennlfer Lane, Port Chester, New  ¥ork 1Ua73

Midwest Division
RORERT W DENNISTON., . ,...... WHENWX
BBox 73, Newton, lowa 50208
“ice-/arector. mmmcr ]i Foster. . ........W0nGQ
10 Goblin's Gully 1 "\0'5 .. Cedar Rapids, lowa

=

New England Division
RORERT YORK CHAPMAN. ...,
UX south Road, Groton, Conn, eun

Trector: Bigelow Green. ... .. ... ... VIEAE
236 Marlboro St., Boston, Masy. 021 18

\W1Qv

{Tuce~1

Northwestern Division

ROBERT 8. THURSTON. .. ......... \V7TPGY
T700 R1st Ave., N.E., Seattle, Wash, 'JXH‘.

Vice-frectnr: R. Rex Roberta.  ......... W7CPY
=37 Park 011 Drive, Billings, Mont. 59102

Pacific Division

HARRY M. ENGWICHT............. WRHLC
770 Chapman, San Jose, Callf. 95126
Viee~ixirector: Ronaid G, Alartin. . ..... ... W6ZI

1573 Baywood Lane, Napa, Callf. 94558

Roanoke Division
P. LANIER ANDERSON .JR,. WANMWTT
428 I\Inplolanc Damllle ‘a "H-tl
Vee-trector: Josey Aberncthy. ... .. 1AKC
764 Colonial r)rl\ e, Rock Hlll 8.C. "0730

Rocky Mountain Division

CARL T.8MITH. ... .. ..vvie e WOBWJT
1070 Locust &t., Denver, Colo. xouu
Vice-irirector; John H. Sumpson. Jr.. .., . W700¢N
Y81 Aount Ogden bLrive, Ogden, Utah 84103

Southeastern Division

THOMAR ML MOSS. ... I WAHYW
.02, BoxX K78, Faxt P B

nrv—nﬂmor Charles J. Bolvin., . ... ... WATLVY
210 8.W. 27th Lane, Miami, Fla. 33133
Southwestern Division

HOWARD F. SHEPHERD, JR... . "6QIW
{27 Sonth CitFus Avenue, Los Angeles, 9.\\2 ann36

{'ice~1Mrector: John . Martin, . ... \6RCP
1135 Crest Drive, anlnlun. Callf. 92024
West Gulf Division
ROENMER O. BE&T., ... ... ......... WASQKEF
P.O. BoX 1656, Cornus (‘hrlstl Tes 7XJOJ
Vige-irector; Ray K. Bryan. .. ... VEUYQ
2117 8.W. 6lst Tcrm(éowé)klnhoma uw, Okla.




“It Seems t0Us...”

YOU GUYS OUT THERE, PART II

In the August issue, the editorial discussed
the functioning of the League as a representu-
tive democracy. It was pointed out that the
policies of the League are determined by the
Board of Directors and that you, the members,
determine who speaks in your name at Board
meetings. The editorial reminded members in
eight divisions that clections were to be held
and that nominations were open.

Apparently a good-sized segment of the
membership understood the principles in-
volved, for headquarters received 62 petitions
bearing the signatures of 834 members all
told, naming 36 candidates for the 16 oftices.
Overall, this is an excellent response. Even so,
some offices were not contested, some candi-
dates were not eligible and some petitions did
not have the required signatures of ten Fyll
Members. Needless to sy, the rules for elec-
tion in an organization as large and as wide-
spread as ours have to be carefully spelled out
in the Articles of Association, in By—la\\s and
in election notices, and must then be followed
to the letter.

The eligibility of the various candidates
having now heen determined, a report ap-
pears in “Happenings,” page 35. Here we'll
simply summarize by saying that ballots have
now been mailed to Full Members in the
Atlantic, Delta, Great Lakes, Midwest und
Pacifie l)nnsmns The eligibility of members
to receive bullots depended 1pon whether they
were members of the [.eague on September 20,
1965. Should there be any members of these
five divisions who have not received ballots
by November 1, they are requested to write
the headquarters at that time.

Each member of the divisions in which
voting is taking place is urged to study the
election material carefully, und then cast
ballot for the candidate of his clivice. The

ballot should be sealed in the inner envelope,

and it, in turn, in the outer. The outer en-
velope, which must have the member's name
and address to permit cross-checking with
membership rvecords, is removed on ballot-
counting day before any inner envelopes for
that election are opened to guarantee com-
plete secrecy of the vote. The whole operation
takes place under the watchful eve of a certi-
fied public accountant, and accuracy is verified
hy a paper-counting machine sensitive enough

to be used in banks for paper currency. (Sce
“Happenings” January, 1965 QST for photos
of the ballot counting.)

It is important to note that the ballot must
arrive nt headquarters before noon of Novem-
ber 20 to be valid.

A strong League depends on full participa-
tion in its affairs by the membership, and the
most important of these affairs is the choosing
of its governing body. It's now up to “you
guys out there.”

1968 SWEEPSTAKES CONTEST

For most amateurs active on the h.f. bands,
“Sweepstakes” is a familiar term. We are rve-
minded of a cacaphony of e.w. or phone sta-
tions, all calling “CQ SS” or busily swapping
contest exchanges. Those preferring peaceful
ragchews may recall frustration when greeted
by the unexpected clamor, but for partici-
pants who had planned, practiced and waited
for the cvent all year, all of this meunt an
enjoyable period of operuting activity.

The first “All Section Sweepstakes Con-
test,”* held in January, 1930, lasted 4 full two
weeks! Some rubid contesters might wish
return to this sort of endurance test, but most
of us would find it burdensome or impossible
because of work, school, church or social obli-
gations. Over the years, the contest has been
progressively shortened, and the 1964 Sweep-
stakes counsisted of but two 24-hour periods,
one each for phone and c.w., thus permitting
ghose who wish to enter under both modes to

0 80.

The 1965 88, to be held November 13-15
and 20-22, will again be divided into sepa-
rate operating periods for phone and c.w.;
contestants will be allowed & maximum of 24
hours operating time in each 30-howr portion.

It may offer encouragement to some™ to
point out that comparatively few enter the
Sweepstiakes with the hope of winning. For
the majority, this is an opportunity to sharpen
up c.w. fists and phone procedures, to snare
a needed state for \WAS, to check station and
operator efticiency, or perhaps simply for the
“thrill of the chase.”" No matter what the goal,
Sweepstakes is a long-time favorite. If you're
already making preparations, sce page 42 of
this issue for the rules. If you've never en-

tered before, why not give it a whirl? [g57—]
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COMING A.R.R.L. CONVENTIONS

January 22-23 — Southeastern Division,
Miami, Florida

March 19-20 — Michigan State, Saginaw

April 22-24 — ARRL National. Boston,
Massachusetts

May 28~-29 — Roanolke Division, Natural
Bridge. Virginia

May 27-29 — Southwestern
Anaheim, California

June 3-5 — West Gulf Division, Arling-
ton, Texas

Division,

He Strays s

Stolen Equipment

The following cquipment was stolen from my
home and includes some Air Force MARS geur:
Northern Radio Co. variable master oscillator type
115 Model 1 (Serial 2430), Northern Radio Clo. dual
frequency shift tone keyer type 153 Model 2, Ham-
marlund SP-600 type JX 17 (Serial 18148), Berkeley
frequency meter FR 67/U (Serinl 1180), BC-221
frequency meter type AJ (modified and with a.c.
power supply), type 1-177A tube tester and adapter,
and Heath SB-10. Some tubes und hand tools were
also taken in the theft. Anvone with information
please contact Wallace R. Cramond, K7AUI, 3919
Hynds Blvd., Cheyenne, Wyo. 82002,

FEEDBACK

Probably most of those who have examined the
circuit diagrum of the decade divider of W9ZQT's
recondary frequency standard in the July issue have
recognized the error of an omission of capacitor
(12 in the third stage of the divider. A 0.22-uf.
capacitor should be inserted between ('R3 and the
positive battery line, as shown in the other divider
stages.

The story ‘' Crisis in the Caribbean — 1"’ that
appeared in QST, September 1965, stated that the
operator of KAWCC was K5JEH. Actually, it was
W5JEH. In addition to helping out as operator of
K4WCC, WAJEH operated from his personal sta-
tion, W5JEII /4, and put in many hours of his own
time during the Dominican operation.

The refercnce in W2QYW'’s article in August
ST (*Perfect Code ut Your Fingertips’') to In-
finetics cores brought us a letter from the company
from which we quote the following: ‘. . . A small
quantity of these parts ure in stock. Your readers
may order any quantity at $1.04 euch. Their money
orders should allow $1.00 for shipping costs; the
excess will be refunded. After depletion of stock,
small quantity remakes will raise the price 20 per
cent and delivery will run 4 weeks. We suggest one
caution be mentioned: Commercial houses o not
ordinarily stock No. 42 wire; it is considered an
industrial size. 1f a supply cannot be obtained from
some source, we can help us long as the demand does
not become excessive."”

The cores are type 5 125C31-HA-1577-F und the
address of the c¢ompuny is Infinetics, Inc., 1601
Jessup St., Wilmington 2, Del.
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A.R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to amateurs in the United
States, its possessions, and Canada of those (QSI,
cards which arrive from amateur stations in other
paris of the world. All you have to do is send your
QSL manager (sce list below) a stamped self-
addressed cnvelope about 414 by 914 inches in
size, with your name and address in the usual
place on the front of the envelope and your call
printed in capital letters in the upper left-hand
corner. Changes are shown in heavy type.

W1, K1, WA1 — . L. DeGrenier, W1GKK, 109 Callup
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 — Jexse Bieberman, W3KT, P.O. Box 204,
Chalfont, Pa. 18914,

Wi, K4, WA4—F.A.R.C. — W4AM, P.O.
Chattanooga, Tennessee 37401.

W5, K5, WA5— H. L. Parrish Jjr., W5PSB, P.0. Box
9915, El Paso, Texas 79989,

W6, K6, WAG, WB6 — San Diego DX Club, Box 6029,
San Diego, Culif. 92106.

W7, K7, WA7 — Willamette Valley DX Club, Inc.,
P.0. Box 555, Portland, Oregon 97207.

W8, K8, WA8— Paul R. Hubbard, WASCXY, 921 Mar-
ket St., Zanesville, Ohio 43701

W9, K9, WA9 — Ray P. Birren, W9MSG, Box 510, Elm-
hurst, Illinois 60128,

W, Ko, WAS — Alva A. Smith, WGDM4, 238 East Main
St., Caledonia, Minn, 55921,

VEL - L. J. Fader, VE1FQ, P.0O. Box /563, alifax, N. S.

VE2 -— John Ravenscroft, VE2NV, 135 Thorncrest Ave.,
Iyorval, Quebec. .

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

VE4+— D, E. McVittie, VE40X, 647 Academy Road,
Winnipeg 9, Manitoba.

VES5 — Fred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sask.

VE6 — Karel Tettelaar, VE6AAYV, Sub. P.O. 55, N. Fd-
monton, Alberta.

VYE7 — U. R. Hough, VE7HR, 1291 Simon Road, Victoria
B. C.

VE8 — George T. Kondo, VES8RX, W Dept. of Transport.
P.O. Box 339, Fort Smith, N. W. T.

VO1 — Ernest Ash, VO1AA4, P.O. Box 8, St. John's, Newf.

VO2 - Douglas B. Ritcey, Dept. of Transport, (ioose
Ray, Labrador.

KP4 — Joseph Gonzalez, KP4YT, Box 1061, San Juan,
Puerto Rico 00902

KITI6 — Johu H. Oka, KH6DQ, P.O. Box 101, Aiea, Oahu,
Hawaii 96701

KL7 - Alaska QSL Bureau, Box 6226, Airport Annex,
Anchorage, Alaska 995022

KV+4 — Graciano Belardo, KV4CF, P.O. Box 572,
Christiansted, St. Croix, Virgin Islands 00820

KZ5 — Ralph K., Harvey, KZ5RV, Box 407, Balboa, C. Z.

SWL — Leroy Waite, 39 Hanum St., Ballston Spa, N. Y,
12020

Box 13,

OUR COVER

A u.h.f-man's view
through the screen
reflector of a 432-
Me. helical-beam
antenna. Sce story
on page 20.




Televised picture of the Nile Delta received at Fairbanks, Alaska, during the NIMBUS [ flight using the Advanced Vidicon

Camera System (AVCS). The Automatic Picture Transmission (APT) system described in the text gives approximately the
same resolution but transmits the picture by slow scan. (Photo courtesy of Goddard Space Flight Center.)

WENDELL G. ANDERSON* K2RNF

satellites provide an excellent opportunity

for further amateur participation in space
programs through the reception of slow-scan
television pictures of the eurth. These pictures
ure primarily intended to show cloud formations
for meteorological use, but their high definition
gives remarkable detuil on terrain features us
well.

Fig. i shows one of the pictures received from
the NIMBUS [ Automatic Picture Taking
(APT) transmitter, using the relatively simple
and inexpensive receiving equipment to be de-
seribed. While current estimates run $32,000 for
ready-made stations and $6,000 for the *‘do-it~
yourself” type, the cost of this amateur stution
was cut to well under $200 by using equipment
of the kind found available in most, ham shacks.
Modest darkroom facilities and a tape recorder
are also required. For this approach, a simple
home-brew picture recorder costing under $50
was used, insteud of the commercial facsimile
units which cost from $5,000 to $35,000.

TELE NIMBUS and TIROS series of weather

¥ Staff Engineer, Radio Corporation of America, Defense
Electronic Products, Camden, N. J.

November 1965

The simplicity of this ground station equip-
ment is made possible by the slow-scan APT
camera system (see box on page 16) and the
high-power (5-watt) transmitter in the satellite.
This combination gives enough signal-to-noise
ratio for cffective operation without the giant
parabolic dish antennas usually associated with
satellite signal reception.

With APT, the satellite camera shutter is
opened briefly, storing the picture in the vidicon
caumera tube. The picture is then transmitted by
slow-scan television, completing the frame in
200 seconds. After % seconds for recycling, the
operation is repeated. Pictures can be received
a8 long as the satellite is within line of sight to
the ground stution. Usually, three pictures can
be received on each pass.

While_the presently operating weather satel-
lites are not using this mode, both TIROS VIII
and NIMBUS 1 transmitted the APT signals.
By early 1966, AT systems are expected to be
in constant operation, providing high-quality
pictures of the earth from altitudes of 500 to
750 miles.

When NIMBUS I was launched in the fall of
last yeur, the simple receiving and display sys-
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Fig. 1—Photograph of the Carib-
bean area, transmitted from a
Nimbus satellite, made with the
equipment shown in block form in
Fig. 2. Outline map of the area is
shown below. Light crosshatching
indicates shallow water,

QST for




COMMUNICATIONS RECEIVER
136.95 CRYSTAL
MCL.al CONTROLLED (ST RF }—— ZNDRF |- mixer -
CONVERTER
455 KC
FM IF
STRIP
Z AXIS I
s“;’:& MONITOR 455 KC
o DISCRIMINATOR
Lw———; §—80~
T RECORD
STEREO TAPE
RECORDER
PLAYBACK
A 8
PREAMP J
LAMP ] Futewave | A
ORIVER RECTIFIER GORRECT [ON
y
60~
PERMANENT POWER
MAGNET —_— "
\ MICROSCOPE AMPLIFIE
MAGNET IC l
HEAD T
! l \’I || P DRUM
it \ i -{L4 RroTATION
DRUM AL MOTOR
60~ —# TRANSLATION
MOTOR I I n

Fig. 2—Block diagram of the recording and photo-reproducing system used in making the picture shown in Fig. 1. A

modified version which uses the 2400-cycle audio carrier and frequency dividers to obtain the 60-cycie power for

operating the drum-rotation motor is described in the text. The special circuits for the modified arrangement, which
requires only a monaural tape recorder, are given in Figs. 6 to 9, inclusive.

tem shown in Fig. 2 was assembled from readily
availuble components, most, of them from the
junkbox. The crystal-controlled converter for
136.95 Mec. was built along the lines of a regular
two-meter converter. An outboard i.f. for the
station receiver was built to increase the bund-
width to 20 ke. and to add an f.m. discrindnator.

With this arrangement, the signuls were strong
enough to be received with u folded dipole un-
tenna Inid out on the roof, but there were some
obvious nulls from local reflections as the satellite
passed over. More work ix definitely required
here. A dipole in the clear would probably over-
come much of the difficulty. The next scries of
weuather satellites will trunsmit the APT pictures
from a horizontal whip, which might seem to be
an ideal mateh to u horizontally-polarized rotury
heam. However, as the suatellite passes a line
directly to the Kast and West of the station, the
whip is seen from below one end und the received
gignal is vertically polarized. Some of the com-

November 1965

mercial stutions get around this problem by using
a circularly polurized antenna; others use sepa-
rate receivers for the horizontal and vertical
polarizations with diversity combining ut the
receiver outputs. The circular polarization ap-
pears to be less complex, but has a 3-db. loss
compared to matehed polarization. .\ fixed dipole
facing north-south avoids this problem since it
always has the proper polarization. The extent
of the improvement needed will depend on the
picture quality desired, of course. Fig. 1 shows
both “snow” (the TV type, not the cold, white
stuff) apd the effects of the nulls in the folded
dipole puattern.

Receiver System

The r.f. section of the receiver is quite conven-
tional. A low-noise 2-meter converter, tuncd to
136.95 Me., provides a simple front end. (Provi-
sion should also he muade for future APT satel-
lites, which will operate near 137.5 Me.)
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The 20-ke. bandwidth of the f.m. signal is
wider than the usual amateur receiver band-
pass. An auxiliary i.f. wmplifier and an f.m. de-
tector were built to give the proper characteristics
at 455 ke. The signal is taken from the mixer out-
put of the receiver. Three stages of i.f. ampli-
fication are used to provide sufficient limiting
and to make up for the loss in guin resulting from
the use of 47K swuinping resistors on the pri-
mary and secondary of each i.f. transformer.

The f.m. discriminator uses » J. W. Miller
12-(!45 transformer and 4 6ALS5. This combinu~
tion does not require modification for the 20-ke.
handwidth. The d.c. vutput of the discriminator
is monitored during signal reception as a tuning
indicator. With the i.f. bandwidth matched to
the signal, it is necessury to compensute for about
#+5 ke. of Doppler shift during a pass.

With the APT signals, the f.m. discriminator
output is wn amplitude-modulated 2400-c.p.s.
audio tone. This signal was recorded on u stereo
tape recorder, with 60 cycles from the us.c. line
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48 APM

"\\_ 3/16" THREADED SHAFT
(24 THREADS PER INCH)
Fig. 3—The drum and carriage assembly, showing the
synchronizing system using a tape-recorder head and
permanent magnet. The carriage is moved along a track
by the lead screw for line-by-line scanning.

used on the second channel for synchronization
on playback. Although use of the tape recorder
was not absolutely necessary, it provided a means
for iesting the picture-recording equipment
when the satellite was not overhead (which was
most of the time, of course).

Picture Recorder

The picture recorder cvolved over a fairly
long period of experimentation. The first efforts
were with u modified Heathkit oscilloscope and
a camera. The slow-scan sweeps worked reason-
ably well, but the resolution was considerably
less than the 800-line capability of the signal,
and the 60-cycle hum bars were never satisfac-
torily removed. The present recorder is built
along the lines of u facsimile recorder, but it is
operated in a darkroom insteud of having a
light-tight case. An 8 X [U sheet of Royal-X Pan
photographic film, wrapped on a rotating drum
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and secured by double-sided Scotch tape, is ex-
posed to a signal-modulated argon lamp through
a reversed 50X nicroscope. The microscope,
working backwards, focuses a highly-demagnified
image of the bulb on the film.

Recorder Drum

The drum rotates once for each line of the pic-
ture, giving the equivalent of the horizontal scan
of a TV picture. A motor-driven lead screw
slowly moves the drum and its mount in traverse
to give the *‘vertical’” scan.

Only readily available materials and hand tools
were used to construct this recorder. After a
number of unsuccessful tries, it wus apparent
that the design would have to accommodate
considerable shaft misalignment and relatively
poor hearings. The somewhat unconventional
mechanical arrangement shown in Fig. 3 has
been yuite satisfactory, maintaining synchroni-
zation, steady traverse, und good focus without
the need for delicate adjustment.

The drum itself is & kitchen rolling pin. The
original unit had nylon beurings running on u
steel shaft. The left bearing is one of the origi-
nals, running on a section of the shuft material.
The other is aluminum. All the bearings were
made quite thin and slightly oversize to prevent
binding due to misalignment of the holes. in the
drum shaft coupling to the drive motor, shown
in Fig. 4, u rubber band is used to absorb the
minor hearing roughness which had previously
cauged the motor to slip sync oceasionally. Direct
coupling between the motor and rolling pin can
not be used since the motor shaft bearings are
quite precise and do not permit enough coupling
misalignment.

~The drum assembly traverses in u wooden
track, driven by u 3/16”-24 threaded rod in a
tapped plate. The track must be smooth to pre-
vent irregulur movement, which results in line-
pairing or worse. Talcum powder is sparingly
used us o lubricant. The beuwring for the traverse
drive was made from a 3/16-inch lead anchor.
It was threaded and locked onto the lead screw:
it turns in a !4-inch panel bushing. The motor
mount is adjustable to remove residual misalign-
ments, which cause a bar pattern in the picture
at a five-line pitch (the drum mukes tive revolu-
tions for each turn of the lead screw).

Fig. 4—Detail of the rubber-band drive.
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Fig. 5—Top-view drawing of the photo-reproduction
assembly. Photographs show the equipment
from two different angles.

Motors and Lamp Driver

The motors are 5-watt Hurst synchronous,
Type CA. These inexpensive motors have lim-
ited torque, but are adequate with proper care
of the beurings. A 240-r.p.m. model is used for
drum rotation and a 48-r.p.m. model is used for
the traverse lead-screw drive. The layout of the
unit is shown in Fig. 5.

The circuit used for driving the AR-3 argon
bulb is shown in Fig. 6. Several more complex
arrangements were tried, but this one worked
quite well. At the beginning, provision was made
for assurance that the bulb would fire at low
signal levels. However, this is apparently not «
problem, since no threshold is observed down to
currents less than 19 of full drive. The space
between the AR-3 electrodes shonld be made
vertical to avoid line-pairing when the position
of the glow discharge shifts.

Film Exposure and Development
The over-all linearity of the signal driver cir-
cuit was adjusted by the IN1763 networks to
give u fairly good gruy scale match between the
APT signal and the Royul-X Pan film. The APT
signal characteristic provides equal signal level
steps for each gray step. By setting the sync
pulses to 7.5 volts peak-to-peak ut test point A
in Fig. 6, the networks correct the gamma to
provide equal density steps on the film for equal
signal amplitude steps. The tilm was developed
a8 recommended by Kodak to nchieve a gamma

of 1.0 (10 minutes in HC-110 diluted 1:15).

Synchronization Techniques
In setting up the recorder ut the beginning of
# picture, it is necessary to synchronize the drum

November 1965

and the tape recorder. The drum motor i8 driven
by a 60-cvcle signal derived from the timing
track, but the start, of the picture must be syn-
chronized with the edge of the film — otherwise,
the negative will have to be cut to get. the proper
picture. To monitor the position of the drum
(und the edge of the film) with respect to the
incoming sync pulse, a tape recorder head (spare
part for & portable transistorized tape recorder)
and u permanent muagnet are used. The mugnet
is fastened on the drum in such a position that it
passes the recorder head, fixed on the frame, at
the place where the film edge passes the modu-
lnted light source. The pulse from the recorder
head is amplified and shaped with the circuit
gshown in Iig. 7, then used to Z-auxis modulate
the: monitor scope. This signal can also be used
for scope sync. In operation, the drum motor
drive is interrupted momenturily to ullow the
drum to slip back into sync, as indicated on the
scope.

Maintaining svnchronism for the drum drive
depends on the exuct 15:1 relationship between
the 60-cycle line and the horizontal line rate gen-
erated-in the satellite. For the pass from which
the picture shown in Fig. | was received, the
svne was close enough to get o relatively good
image without using a special device. This wus
ouly a fortunate coincidence, apparently, and
cannot be expected in the future.

A stable 60-cvcele oscillator with vernier fre-
quency control could be used to maintain the
required sync, but adjustment would be difficult,
although certainly not impossible. The 2400-
cyele per second subcarrier frequency provides
an alternate approach. This frequency is exactly
600 times the horizontal scan frequency, related
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Ji—Phono jack.

Ri—Audio-taper control.

R2:— Linear-taper control.

S1—S.p.s.t.toggle.

Ti—Driver transformer, 3:1
pri. to 4 sec., 30-ma.
primary (Stancor A-
4723).

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS { mf.); OTHERS
ARE IN PICOFARADS { pf.OR pput);
RESISTANCES ARE IN OHMS;

K= 1000

=105

Fig. 6—Lamp driver and preamplifier. Fixed resistors are Y2 watt; fixed capacitors may be ceramic or paper except

those with polarity indicated (electrofytic).

APT SIGNAL DESCRIPTION

Clarrier: 136.950 Me:
Modulation: ..
Deviation : L0 ke,

Subearrier: 2400 c.p.s.
Modulation: wom.

Polarity: Muax. amplitude syne.

80Y% awplitude max.’
white

0-1600 cps

4 per second

208 seconds

Fqual voltage incre-
ments per gray step

1 ideo:
f.ine Rate:
I'rame Time:
Ciumma:

Erbit Parameters:
Duration of
Overhead Puss:

approximately [0 min-
utes, or ubout 3
frames

Sun synchronous, S0° retrograde.

by u count-down chain in the satellite.

A 40:1 frequency divider is used on the gronnd
to derive the ti-cycle drum motor drive. Since
the signul is often noisy, u phase-locked oscillator
is used to provide u clean signal to the count-
down chain. These circuits are shown in Figs. 8
and Y. The p.lo. circuit has given excellent re-
sults, hoiding synchronism during fades of sev-
eral seconds. To achieve this holding ability, the
oscillator was adjusted to free-run ut the proper
frequency with zero signal-to-noise ratio by ob-
serving the drift in synchronization after a signal
fade. These fades are automatically availuble at
the beginning and end of a pugs. This adjustment
is relatively simple with tupe-recorded signals,
gince the tape can be replayed several times if
nevessary.

This approach has the further sdvantage of
being operable with o single tape-recorder chan~
nel (monaural instead of stereo).
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Conclusion

The choice of components wus primarily de-
termined by the availability of parts in the junk-
box and the most inexpensive components ob-
tuinable. The microscope is the $15.00 model
from Iidmund Secientitic (‘'o. but almost any
low-power microscope should work as long asg
the image of the light source is about. the same
size us the line-to-line spucing on the film.

The photograpbic film negative size was de-
termined by the circumference of the rolling pin.
The truverse motor speed and lead serew threads
per inch are set to give a picture that is approxi-
mately square. [f w photographic enlarger is
available, & smaller diameter drum and slower
{raverse tight be used to get all three pictures
for one pass om a single strip of film. The micro-
scope world have to be higher power to accom-
modate the swmuller line-to-line spacing, and

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS { uf. ); OTHERS
ARE IN PICOFARADS (pf. OR put);
RESISTANCES ARE IN OHMS;
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Fig. 7—Synchronizing-indicator circvit. Capacitor with
polarity indicated is electrolytic; others may be paper
or ceramic. Fixed resistors are /2 watt,

Ri—Linear-taper control.
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Fig. 8—Phase-locked oscillator circuit. Capacitors with polarity indicated are electrolytic; others may be paper or
ceramic. Fixed resistors are /2 watt, Ri—Linear-taper control. R2—Dual control, linear taper.
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Fig. 9-—Frequency divider, 2400 to 60 c.p.s. Capacitors are paper or ceramic; fixed resistors are Y2 watt.

R, Ra=—Dual control, linear taper.
Rz, Rs—Dual control, linear taper.
Ti—Small output transformer, primary tuned by Ci

gsomewhat more care in the mechanical construe-
tion would be reguired.

The electronics used for driving the AR-3 and
in the synchronizing circuits are not particularly
eritical since they operate at mid-asudio fre-
quencies. The tube types already on hund deter-

to 60 c.p.s. Capacitance of Ci may need to be varied
to obtain resonance; value given (1 uf.} is based on an
inductance of about 7 henrys.

mine the design in most cases: many of the tubes
used were 20-year-old surplus. The liheral use
of IN1763’s wus primarily due to their 41¢ price
tag. Their 500-my. 400-volt rating reduced the
amount of caleulation required to be sure of
sufe operation. [asv—

e Sfrayg;%

Ofd-timers and amateurs for whom the Dayton
tTamvention has hecome a pleasant habit will note
with greunt regret the listing in Silent Keys this
month of Danicl C. McCny, WEDG, ex-WSCRI,
« founder of and active worker for the Humvention
for many yeurs. Dan had retired from full-time
service with frigidaire but as u consultant, had
just tinished a history of the firm. Active in ama-
teur radio right to the end, Dan died suddenly on
August 30, at age 70. tle'll be deeply missed in
Dayton amateur circles.

November 1965

The Amateur Radio News Service, a group of
amateurs involved in publication of club bulletins
and in getting amateur news before the public, hus
announced election of the following officers: presi-
dent, W6MLZ, San Gabriel, California; vice presi-
dent, publications, WOIKQ, Cedar Rapids, fowa:
vice president, public relations, W4¢DKJ, ¥t. Myers,
Florida; treasurer, W1EFW, Southington, Con-
necticut and secretary, Mrs. Helen * Mother Rat”’
Brick, 821 West Lindley Avenue, Philadelphia,
Pennsylvauniu-19141 (this address for more info.)
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Monifilter

BY DON R. TYRRELL,* WZAZG/WSJTN
AND ALEX K. TINKER, JR.** K7ZUXG

Combination Selective Audio

Filter and C.W. Keying Monitor

- HILE 8.8.b. transceivers are superb in the
Wmode for which they were designed, many

leave something to he desired for con-
venient c.w. operation. For exawple, a fixed
bandwidth of 2 ar 3 ke. is often too wide for
sutisfactory c.w. reception amid QRM. and
usually there is no provision for monitoring one's
keving. The circuit deseribed here is offered to
golve these and several other problems which c.w.
enthusinsts may encounter.

The handy thing about this device is that, one
simple circuit offers all the following functions
and features:

1) Selective andio filter: The circuit has a pass-
band of only a few hundred cycles, greatly re-
ducing interfering heterodynes.

2) Neying monitor: The unit provides a stable.
elean tone which is heard over the same set of
headphones used for the received c.w. signul.

3) Code-practice oscillatcr: Since the entire cir-
cuit. is batterv-powered, it is usuble at any time
as a portable oscillator.

4) I'eatures of convenience: The unit and the
trangeeiver are keved simultaneously, without
the need for a keying relay. The only connection
to the transceiver is hy means of the normal
Leadphone juck, so that no internal modifications
or wiring are necessary.

Circuit
The circuit, shown in Fig. 1, is a transistor

bridged-T audio oscillutor through which the
received c.w. signal is applied. This configuration

#2521 North 68th St., Scottsdale, Arizona.
*+ 4330 kiast Sells Drive, Scottsdale, Arizona.
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operates on the principle of providing maximum
selectivity just before the point of woscillation
(regeneration). The filter bandwidth at the nose
of the characteristic is less thun L00. eyeles, but
because of the wide shape factor, the bundwidth,
for all practical purposes, appeurs to be several
hundred cyeles. In spite of this, the circuit offers
a vast improvement over any fixed trunsceiver
bandwidth.

With the vulues’ specified in the bridged-T
network, the center of the audio passband will
be at approximately 00 eycles, which provides
a pleasing c.w. note for most ears. If another
frequency is desired. the vulues need merely be
changed. For example, increusing the values of
Cyand (o to 0.02 of. and £y and Rs to 16K will
result in a center frequency of approximately
6800 cyeles: values” of 0.01 uf. and 10K will
increuse the center frequency to approximately
L ke. Several of these combinations were tried
und no problems were encountered. As shown,
the input circuit is satisfactory for use with the
low-impedanee  output of the [rake TR-3.
However, it has been found by Charlie, W7EAN,
that u high-impedance recciver output, or an
output of considerably more audio voltage, might
require u voltage-divider arrangement. a8 shown
in the inset in Fig. 1. The resistance values should
not be eritical.

Operation

The use of the device us a keying monitor is
simple. As the transceiver is heing keyed, the
key contacts provide a ground path to short out
ke With Ry shorted out., the only resistance
left from the junction of eapacitors ¢y and ('
to ground is that of Kz This loss of resistance
causes the circuit to break into oscillation.
Diode (‘Ry is used to isolate the transceiver
negative grid-blocking voltage from the filter/
monitor circuit. The sole purpose of hattery
BT i8 to provide enough voltage across (*Ry to
cause it to conduct to ground when the key is
closed. The diode will not conduct in either
direction with the key up, since there is too
much resistance to ground through the trans-

This model of the Monifilter is built into a small moided
instrument case.
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except where polarity marking indicates electrolytic. Fixed resistors are Y2-watt. Diagram component indicators not
found below are for text-reference purposes. Inset shows circuit of optional input attenuator.

BTi, BTa—9-volt dry battery.

CRi—Silicon diode, p.i.v. about 50 per cent greater than
transmitter negative blocking voltage, 10 ma.
or more.

J1—Open-circuit headphone jack.

ceiver. The current drain from BTj in the key-
down condition, with normal adjustment of R,
is only about 3 ma.

The point of maximum selectivity is found by
adjusting 4 (with key open) until the ecircuit
breaks into oscillation, then bucking off until
oscillation just censes. With the filter in use, the
transceiver should be tuned until the signal peaks
at the filter frequency. After a little
practice in making this adjust-
ment, the use of the in/out switch
will demonstrate the merit of the
filter. It will be found that many
nearby signals will disappear com-
pletely with the filter in use. S
not only serves as an in/out
switch, but also turns the unit off
in the out position. Make sure
that the filter circuit is connected
to the key exactly as shown; that
is, the batterv lead connected to
the hot, or ungrounded, side of the

Most of the components of the Monifilter
are mounted on a perforated board
spaced from the panel to clear panel
controls. T1, to the right, is mounted
directly on the panel.

P1, P2—Plugs to fit transceiver key and headphone jacks,
or other appropriate connectors.

Ri—Linear-taper control.

S1—D.p.d.t. toggle switch.

Ti—Output transformer, 8000 ohms to 3.2 ohms.

key. If counections are reversed, the monitor
signal will be on at sll times.

We wish to acknowledge the help of TLarry
Fart, K7ZZX, in suggesting and testing the
basic filter eircuit, and I (W7AZG) wish to
thank Cus, W10GU, for convincing me, many
yvears ago, that building is more than half the
fun of ham radio. n5T—]

serves as a side-tone monitor when
for s.s.b. transceivers often lacking in e.w.
are made through the headphone

In this clever gadget, a single simple circuit provides audio selectivity when receiving and
transmitting. It is designed primarily as an acecessory

und key jucks. No monitoring speaker is required.

sclectivity. All connections to the transceiver
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An example of d quad-helix arrange-
ment used by the USAF (Photo courtesy
of United States Air Force.)

The Basic
Helical Beam

Slide Rule Absentis

BY DOUG DeMAW,* WICER

radio signal is subject to o cantinuous shift

in polarization which, when the wave
arrives at a receiving antenna of fixed linear
polarization, causes peviodic fuding, especiully
apparent in v.h.f. and u.h.f. satellite work. For
exumple, u horizontally-polarized antenna will
give maximum signal ontput when the arriving
wave happens to be passing through horizontal
polarization, but will have essentinlly zero
output ut those times when the arriving wave ig
vertically polarized. This continuous shift in
polarization, known us “ Faraday rotation,” is a
complex phenomenon and no attempt will be
nade here to explain the mechanism.! In practice,
the fading cun be minimized by using antennas
that transmit and receive cirenlarly-polurized
waves.

In moonhounce communication, there is un-
other complication, in that the “sense’ of the
circular polarization is reversed on reflection from
the lunar surface — that is, whether the polariza-
tion rotation is *‘right-handed” mr “{eft-handed.”

Drmmc its passage through the ionosphere, &

* Assistant I'echnical Kditor, ST,
' Kelso, Radio Ray Propagation in the Ionosvhere. Me-
Ciraw-1ill, p. 45, 137.
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Thus it. becomes necessary fo utilize a system
that will permit. the antenna’s sense to be changed
when switching from transmitting to receiving.
A commereial version of such an antennu is
heing marketed and contuing a set of interlaced
Yagi elements, with one set vertically ariented
on the boum while the other set is mounted
horizontally on  the same hoom  one-quarter
wavelength away from the vertical members.
A coaxial harness is used with the svstem to
permit the sense to be switched from right- to
left-hand eircularity. It is believed that untennas
of this type are good performers, but they are
subject to matching problems and an uttendant
standing-wave ratio (s.w.r.) problem that is some-
times difficult to resolve.

Parabolic veflectors, used in combination with
a variety of driven-clement types, enjoy ron-
siderable popularity among amateurs who e
active in space communications. Although un-
tennas of this type ure quite effective, they
are not alwayvs easy to procure. The fabrication
of home-built parabolic antennas iy an exacting
process and does not represent a practical starting
point for the beginner. ‘This system is also subject
to the problems of proper matching. KFeed-line
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Many a would-be satellite or moonbounce enthusiast has shied away from this inter-
esting pursuit, simply because the antenna system required for this phase of amateur-
radio operation sccimed to be too complex to tackle. Although a certain amount of
antenna knowledge is necessary if effective results are to he had, the helical antennas
discussed in this text will enable the beginner to get started in the growing ficld of space
communication with a minimum of difficulty and expensc.

rudiation with this type of antenna cun disturb
the sense of the system, making the project addi-
tionally difficult.

Perhaps the simplest circularly-polarized an-
tenna, and one that represents a practical start-
ing point for the heginner in space communica~
tions, is the Wraus helical-beam antenna. The
opportunity for mechanical error, causing poor
performance, is minimized by the untenna’s
rather broad frequency response — approxi-
mately 2 to 1. Furthermore, the cost of materials
used in the construction of a helical beam is mod-
est, adding even greater appeal to the project.

This article deuls with a working model of
a pair of helical-beam antennas, of opposite
sense, for use on 432 Mc. Other combinations of
helical aniennas, producing different rudiation
modes, ure also described.

The Axial-Mode Helix

The term heliz implies “anything having a
spiral form.” This is indeed an upt description
of 4 helical beam. However, the diameter of the
spirals and the spacing between them has a
marked effect on the performance of the system.
In this respect the circumference of the helix, in
terms of wavelengths, determines whether the
antennag will radiate in the “normal” wr “axial”
mode (Fig. 1). The axial mode of radiation pro-
duces. a circularly-polarized (or nearly so) field
that is maximum in the direction of the helix axis,
and is the most useful mode for our purposes.
(The normal mode of radiation can be com-
pared to that of a dipole antenna where the field
is maximum at right angles to the plane of the
radistor.) A turn circumference of one wavelength
at the operating frequency will produce the
desired axial-mode puttern of radiation.

With helical beams either right- or left- hand
¢ireular polarization is possible depending on how
the helix i8 wound. When viewing the antenna
from the feed-point end, a clockwise wind will
result in right-hund circular po-
lavity while a counterclockwise
wind will result in left-hand cir- z;r%iezgr J |
cular polarity. A screen reflector | X
is centered behind the nntenna .
element and the transmission
line i8 connected between the re-
reflector and the start of the
helix at the point where it is
udjacent to the center of the
reticetor.

o
Feed ,

Electrical Properties

Ilelical-beam antennas having as few as one or
two turns will produce circularly-polarized waves,
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Q.31
AXIAL MODE

but do not deliver sufficient gain to be of interest
to the wverage user. Generally, between 6 and 10
turns are used in the helix so that greater guin and
directivity ean be reulized. The greater the axial
length of the antenna (more turns) the more
desirable the system becomes for space com-
munications. A narrower beamwidth (Fig. )
results 48 more turns are added. A 10-turn helical
heam, adjusted for optimum performance, should
be cupable of producing between 15.and 18
decibels of forward gain when referenced against
an isotropic¢ antenna. If helical beam anteunas
are used for point-to-point comimunication in
the same circuit, they must be of the same right-
or left-hand thread in order to avoid the high-
order signal loss resulting from cross-polarity of
the two senses.

The feed-point impedance of a multiturn helical
beam with @ circumference on the order of 1
wavelength is normally between 101 and 200
ohms. This impedance is nearly constant with
frequency and is neurlv a pure resistance. The

represents turn circumference in wavelengths,
seems to hold true on uw = 20 per cent basis for
the antenna system described later. Detailed
information concerning helical antennas has
been presented by the untenna's designer, J. K.
Kraus.?

The conductor material used in the helix ele-
ment should be of sufficient diameter to permit
reasonable surface area. Where power levels in
excess of 100 watts are contemplated, the larger
conductor sizes ure to be preferred. A conductor
diameter of 0.02 wavelength represents an ideal
dimension in this application; st 432 DMe., this
turns out to be 0.516 inch. llowever, u diameter
runging between 0.006 and 0.05 wavelength scetmns
to suffice, making little difference in the proper-
ties of the helix in the frequency range of the
beam-axial mode. The smaller dimension (0.006
"% Kraus, Antennas, McGraw-Hill, Chapter 7.

Radiation

Ladiation : 1
l‘ 005
fréed point
Radation .
NORMAL MODE

PHYSICAL RELATIONSHIP
OF A vs.RADIATION MODE
Fig. 1A comparison of radiation modes. The helical
dipole at the right has a turn spacing of
approximately 0.1\,
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Fig. 2—A polar plot showing the relation-
ship, in terms of beamwidth, between heli-
cal antennas with differential axial lengths
and turn circumferences. The dotted line is
the relative beamwidth of a 10-turn helix
with a turn circumference of 1.2 wave-
length. The solid line shows a relative rep-
resentation of the beamwidth of an 8-turn
helical antenna whose turn circumference is
1 wavelength.

"0 08 s G4 @2 o 0z 04 06

wavelength) ropresents an clement diameter of
0.154 inch, falling between Nos. 6 and 7 in wire
guuge. Although No. 8 aluminum wire is slightly
helow the specified minimum wire size, it has
been used effectively with 125 watts of 432-Me.
r.f. applied to the antenna. Since this type of
wire is readily available at reasonable prices, its
use can no doubt be justified. Aluminum wire was
used in the models deseribed in this article, but
if a slightly heavier antenna is not objertionable,
No. 6 copper wire could be substituted in its
place. 1f cost and added weight wre not important
considerations to the builder, the use of 1{-inch
capper tubing might be an even better choice.
The feed-point impedance of a helix having a
turn circumference of 1 wavelength will be on the
order of 140 ohms. The diameter of a I-wave-length
turn will be approximately (131 wave-length. Be-
canse of the feed-point impedance that results
with this dimension a matching transformer is
necessary between the antenna terminals and the
transmission line. Two types of coaxial matching
transformers, for converting from 140 ohms to
50-ohm tronsmission line, are illustrated in Fig. 6.

Fig. 3—The 8&-turn helical
beam on the right is wound
for right-hand circular polar-
ization, The antenna in the left
foreground is wound for the
left-hand circular mode. The
quarter-wave matching section
{coax and fittings) projects
down from the screen reflector
and is visible at the left, The
individual bays are bolted to
the bamboo cross member at
the balance point of each bay.
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The reflector used in conjunction with the
helical driven element should be at least 0.5 wave-
length in diameter. A reflector with a diameter of
0.75 wavelength, or greater, i3 more commonly
used and will provide a better front-to-back
ratio without noticeable effect on the antenna's
impedance. A 1-wavelength square reflector was
used with the antennas shown in Fig. 3.

Building a Helical Beam

The completed antenna system shown in Fig. 3
containg two helical beams, each having an
R-turn driven element. Both have 25 X 25-inch
retlectors that were fashioned from stundard
mesh-type hardware cloth. Fxamination of Fig.
4 will reveal the basic simplicity of the system.
The reflector elements do not have sufficient
rigidity to withstand long-term use and should
be constructed as shown in Fig. 5 if the rigors of
severe weather are not to shorten the life span of
the array.

The longerons which support the helical ele-
mentg are each 60 inches long and are made
from 1 X I-inch lumber. The helices are stapled
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to the longerons at each turn to preserve sym-
metry and to reinforce the driven elements. A
better system would have been to use u standoff
insulator at each point where the helices came in
contact with the longerons, to reduce r.f. losses.
An ulternate method for reducing losses during
damp weather would be to cout the wooden sup-
port members with exterior spar varnish or
epoxy-resin paint prior to stapling the turns of the
helices to them. After this is done, & few drops of
epoxy glue could be placed over each stapled area
to add further to the structural soundness of the
system.

[t is not particularly difficult to wind the helix
eoils but care should be taken to insure that a full
wavelength-per-turn actually exists. It is easy
to end up with an egg-shaped turn eircumference
if each spiral of the helix i8 not carefully placed
on the longerons. The effect of such u mechanigal
error would be a turn circumference that was
greater, or less than, the desired 1-wavelength
dimension. Such an error would alter the beuatn
width of the antenna and would result in o differ-
ent feed-point impedance. The construction of the
driven element can be simplified by precutting the
aluminum wire to length prior to winding it ou
the longerons. A length of 207 inches will be
correct for the 8-turn helix. To aid in the final
tuneup of the antennas, un extra 6 inches of wire
should be added to make a total dimension of
213 inches. This subject is discussed later.

The two antennas are ideuntical with the ex-
ception that one of them is wound clockwise
while the other is wound counterclockwise. This
enables the user to select right~ or left-hand
polarizution when engaging in moonbounce work.3

After the two antennas are assembled, they can
be mounted on the 6-foot long horizontal boom.
This cross member, visible in Fig. 3, i8 a 2-inch-
dismeter bamboo pole and is attached at its
center, with two U bolts, to a l0-inch-square
section of 34-inch plywood. A 6-foot length of
2 % 2inch lumber would serve a3 a more rigid
cross member and is reccommended. A slight
tendency toward ‘“‘skewing” was experienced
while using the bamboo stock, causing exch bay
of the antenna to have a different, elevation angle
during periods when a strong breeze prevailed.

A type N connector (chassis-mount variety)
is installed at the center ot each screen reflector.
The flange of each connector is soldered to the
hardware cloth to insure against poor electrical
contact. The center terminal of the coux litting
is soldered to the feed-point end of the helix as
shown in Fig. 4.

Although some controversy seems to exist with
regard to. the correct spacing between the first
turn of the helix and the reflector, it was learned
during experimentation with the antenna mod-

3 Because the autenna system at KP1BPZ is designed to
transmitin u right-hand eivcular seuse, and receive in a left-
hand circular sense, it is important that stations at the
opposite end of the circuit be equipped with antennas capa-
ble of matching both the left- and right-hand senses when
communpicating with KP4BPZ. (Stations at this end of the
circuit should transmitin the right-hand circular sense and
receive in the left-hand circular mode.)
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Fig. 4—A close-up view of the 8-turn helical beam, The

coaxial cable and matching transformer are connected

to the coax fitting at the center of the screen reflector.

The helix element is attached to the wooden longerons
withstaples.

els described here that no significant change in
feed-point impedance oceurred when this dimen-
slon was varied. The first turn was started 4
wavelength away from the screen retlector, as
some textbooks recommend, and impedance
measurenicnts were made. Then the first turn was
made to start directly at the coaxial terminal on
the reflector (Fig. 4) and the feed-point impedance
remained the same. Tntermediate spacings, be-
tween these two extremes, resulted in but minor
changes in the feed-point resistance, so the first
turn of the helix was started at the coux fitting in
the manner illustrated in the photographs of
Figs. 3 and 4.

If aluminum wire is used for the helices, &
special soldering Hux will be necessary.* If copper
wire is used for the driven elements, no special
flux will be required because copper will accept
solder without difficulty.

Impedance Matching

A low standing-wave ratio is of paramount
importance at 432 Mec. To make the system as
efficient as possible in this regard, u matching
trangformer, Fig. 6, i3 instulled between the
antenna feed point and the H0-obm transmission
line to the equipment. In this instance, 4 match
must be effected between the “hall park” figure
of 140 ohms u{ the antenna terminals, and the
50-ohm transmission line impedance.

The formula for determining the correct im-
pedance value for a coaxinl quarter-wave match-
ing transformer is

Zn Z. ohms L
+ Qal-Met Soldering Flux (available from Burstein-
Applebee Co., 1012 McGee St., Kansas City 6, Missouri).

Zo =V
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where Z,, = Desired transformer impedance
Z, = Transmission-line impedance

4 - i plywood

Z. = Antenna impedance Attach .
Th ired impedance f hi Sereen to Y Al sections made ,
e required impedance for matching JFEE20 Y o2 o T ek, wood
the 140-ohm terminal resistance of the eme |

helix antennas to 50-ohm transimission line
is 83.7 ohms. [Infortunately, this is not a
standard ohmic value for manufactured cables, so
a compromise must be accepted if one does not
wish to build a muatching section of the ideal
value. A !g-wavelength section of RG-11/U
cable (75 ohms) wuas used with the antennas
shown in Fig. 8 and the resultunt s.w.r. was 1.8:1.
A cloger mateh can be obtained by using the
Sl-ohm transformer described in Fig. 6. By
substituting a length of 5/32-inch diameter
brass or copper stock for the No. & copper wire
shown, the impedance will increase to &3 ohms

—-u value that closely matches the desired %4- -

ohm figure. No. 6 wire is shown becuause it is
more readily available than the 5/32-inch diam-
eter stock. Other combinations of inner- and
outer-diwmeter conductor dimensions can he
used to secure the sume impedance.

it is o simple matter to calculate the sizes of
the inner and outer conductors that are required
for various impedances in matching sections of
this type. The dimensions can be found from

Z, = 138 logi—; 2)

where Z, = Desired transiormer impedance
a = Qutside diameter of the inner con-
ductor (inches)
b = Inside diameter of outer conductor
(inches)

.

Use brass screws
ana glue a’

Y. @
ot HELICAL~ BEAM
ANTENNA FRAME
Fig. 5—A wooden framework of this type, treated with
spar varnish or epoxy-resin paint, will be sufficiently
strong to withstand severe weather.

By employing a double-stub tuner near the feed
point of the antenna, a precise match between
the transmission line and the helix can be
obtained. Since a device of this type must contuin
two tunable yuarter-wave couxial sections, the
mechanical requirements may be somewhat
beyond the capabilities of the average ham-radio
workshop. Detailed information connected with
the design and fabrication of such an assembly
has been published.?

Antenna Adjustment

After the antennas have been attached to their
supporting framework, they van be mounted to
the mast and set in place on the tower. (A 5-foot
trisngular TV tower was used with the models
in Iig. 3.) Although the antennag are but a few
feet. nbove ground, proximity effect wil not
affect their performance if thev are pointed
toward the sky during the adjust-
ment period. A wooden stepladder
will be helpful during the tuneup
process and may be left in the field
of the antennas without undesira-

7.5_740-04/,1 L v " Josookm , ble effects hvoing introduced into
f"gﬁfﬁ% B ‘ 6.8" | fransmissionline  the system. The nntennas should,
(Bolt toscreen | however, he kept several wave-
" retlector) lengths away from trees, buildings
I‘_?-f;': ] @ = 15X 1% x Ye - inchk brass plate and fences while they are being

L b = %= inch (1.0 copper tubing adjusted.
P @ C = %z-inch (0.0) brass (83.20kms)  After installing the matching
B / ’ a (with No.6 copper wire = 81 0fms)  trangformers at the feed point of
| &l /- each antenna, they should be con-
Sjo Y o neeted to a test setup of tl?e kmd illustrated in
s Mo 2al N Fig. 7. Each bay is tuned individually, and for

acrill W dia, the lowest s.w.r. obtainable.

257 (432.0 Mc.)

RG—1/L (75 0hums)
. 4'4»

TYPE N

In tuning for minimum s.w.r., apply
a few watts of 432-Me. energy to the
) antenna under test. The initial re-
*  flected power readings on the s.w.r.
! hridge will be quite high because
- of the added length of the

Length (feet) = —”’”jﬁﬁ

Fig. 6—Details of a matching transformer {top) which can
be made from copper tubing. A compromise matching sec-
tion made from RG-11/U cable (bottom).
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V=Velocity factor of cable
ze5€d (06 for RG-1/LL) ,
f= Freguency of gerazion i He.

driven element, mentioned
earlier in the text. Place
the transmitter in standby

5 Johnson, I'ransmission lines and Networks, A\chx:;\;:
Hill, Chapter 7.
RSGB, 1'he Amateur Radio H{andbook, Chapter 14.
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SWR.
BRIDGE

Fig. 7—A block diagram of the
recommended test setup for use

Anterna during antenna adjustments. A

50-00un coax |©i s0-0lun coaX 8321 Jm

432-Mc. . u.h.f.-type s.w.r.bridge
TR —10] " i -
ANSMITTER O s is nec:l!ed to assuren:a
SRD " Prune sonable accuracy dur-
THRULINE transtormier nere ing the tests,
{OR EQIV.) SA5A

and snip off about }{ inch of stock from the
far end of the helix. Turn the transmitter on
and once again observe the s.w.r. reading.
Repeat this procedure until a drop in refieceted
power is noted. When this stage is reached,
fimit the wmount of each snip to approximately
' inch to prevent passing beyond the dimension
that provides the lowest s.w.r. reading. YWhen no
further reduction in reflected power is possible,
rease pruning. The s.w.r. will be on the order of
1.5:1, or slightly higher, once the best null is
reached. Repeat the process just described, while
tuning the remuining helical-antenna bay.

Using the Antennas

A number of possibilities exist for the gainful
application of circularly-polarized antennas. The
Oscar work, previously carried out on 2 meters,
is expected to continue. A helical beam antenna
built to 144-Me. dimensions would respond better
than other types to the ever-changing signal
polarity from t)scar. Since sutellites are con-
tinuously tumbling us they orbit, their trans-
mitted signals tend to arrive on earth in kaleido-
scope faghion. A ecircularly-polarized antenna
is capuble of responding to whatever signal
polarity may urrive at & given instant. A marked
reduction in signal fauding will result from the
use of 1 circularly-polurized antenna, making
the helical urruy quite desirable for satellite
work. Similarly, the fading that is experienced

100
90 B R
80 t—~
70
NN
X N
S PR \§
N N \
RN
< 40 L &%\
3 ] NN
8 sl SRS
D
b \ NS N
N \ NN,
= SN \\\
S 20— QAN NaN
X 7 .\\
} RN
w l LN
3 15)— NI
1T 0
10 -
0708 10 .5 2 3 + 5 6 78910

AXIAL LENGTH (NSA) IN FREE SPACE WAVELENGTHS

Ca= Juen clraunterence in wavelengths
n = Nwnber of turns -
Sa= Distance between iurns in wavelengtis
Fig. 9—A chart for determining the half-power beam-
width of helical antennas using different turn circumfer-
ences (in wavelengths) and different axial lengths.
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- Yo,
ransmitter

BEAM WIDTHZ Lo

over rough terrain when operating on 432 Me.
should be lessened because of the antenna's ubility
to respond to signals affected by polarity shift.
In moonbounce communications, s left-hand
vircular-sense untenna und a right-hand circular-
sense antenna can be used without the nced for
sntenna switching because you will normally bhe
transmitting in the right-hand circular mode und
receiving in the left-hand mode. ln addition,

Right-hand, ciccular

RG-11/u
— Z= 140 Ofuns —

4
/ // ‘A apact
Coax"T'at A apa
Y0-Ohrt \QQQMQQ/ (center-zo-center)
point Left-hand circular

LINEAR RADIATION SYSTEM

Fig. 8—Aright- and aleft-hand circularly-polarized helical

antenna can be combined to produce a linear radiation

pattern, This result is possible by feeding the two bays in
phase, as shown.

approximately 30 decibels of circuit isolation re-
sults from the two untennas being of opposite
sense, reducing the complexity of receiver front-
end igolation.

A more effective moonbounce antenna would
result from arranging esch bay so that it con-
tained fonr helical beams. The added gain, in-
creasc capture area (aperture) and improved di-
rectivity would be well worth the added eftort.
An example of such an array is shown in the pho-
tograph on page 20. Four helices per bay should
be capuble of yielding as much as 20 decibels of
gain, or more, if curefully con-
structed and matched. A unique
matching system for use with
quad-helical beans is deseribed
in The Radio Awmatenr's Hand-
book, and should be adaptable to 432-Mec. use.?

When using the helical-beam urray (Fig. 3)
for moonbounce work, the elevation will have to
be chunged by loosening the U-bolts on the hori-
zoutal cross member, changing the elevation
angle of the antennas, then tightening the (I-holts
again. A similar procedure is required when chang-
the azimuth angle of the system. Since this
represents u very crude form of Az-El control,
the user of stuch un uutenna system muy prefer
to mount antenna rotators at the appropriate
points in the structure for more rapid positioning

(Clontinucd on _page 170)
466 ARRL, The Radio Amatenr's Ilandbook, 42nd ed., p.

3. ’

5
TV
pecRees N A
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o Bogunner and Nowvice

The Dipper

“JFyouare one of those hams who likes to build
l or trouble-shoot your own gear, one of the

most useful tools in a ham shack is a grid-dip
meter. A grid-dip meter is simply a vacuum-tube
oscillator equipped with a milliammeter, or miero-
ammeter, the oscillator being capable of covering
# wide range of frequencies, usually from about
2 Mec. up through the v.h.f. region.

When u grid-dip meter is coupled to a tuned
circuit and the grid-dip oscillator frequency is
tuned through that of the tuned cirenit, the meter
will show a “dip.” The reuason it shows a dip is
that when the two circuits are coupled together
the externul circuit will absorh some power from
the grid-dip oscillator; this causes a decrease in
grid current which in turn shows up as a decrease
in meter reading or a dip.

The unit described in this article really cannot.

be called a grid-dip meter because a transistor is
used instead of u vacuum tube, and a transistor
doesn’t have u grid. So we'll call it o *“dipper.”
One reul advantage in using a transistor is that
we can make the dipper quite compact, even
enclosing the power supply (a nine-volt battery).
As you will find, there are many, many uses for
a dipper and we'll discuss some of these a little
later.

Circuit Description

IFig. 1 is the circuit diagram of the transistor
dipper. The frequency-determining element of the
circuit consists of In and (4. A series of plug-in
coils for /., provides a frequency range of 1.5 Me.
to approximately 60 Mec. When L, i8 coupled to
a tuned circuit the dipper doesn't oscillute quite
a8 strongly because some of the energy from the
oscillutor is coupled to the circuit being checked.
This in turn means thai less voltage appeurs
across the metering circuit, the combination of
'Ry, RF(Cy, and M. With less voltuge, the meter
will show o very pronounced dip. fis i8 a sensitiv-
ity control for setting the reter reading to a
desirable range — half-scale, for example.

Construction Information

The complete dipper is built into an aluminum
Minibox measuring 214 X 3 X 5% inches. The
only eritical construction item is the mounting
of ('} adjacent to the five-pin miniature coil
gocket. If vou look at the bottom-view photo-
grapht you'll note that the capacitor is mounted
so that the socket pin leads are kept close to the
stator and rotor connections of the capacitor.
The idea is to keep these leads as short ay possible,
to reduce any stray inductance so that the dipper
will operate in the v.h.f. range, up to 60 Mec.
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A Simple Dipper

for the Newcomer

BY LEWIS G. McCOY,* WI1ICP

The rotor must be insulated from the case, go
insulated washers are used when mounting (.

Arrangement of the remaining components is
not eritical, except when mounting the meter be
sure to allow enough clearance between the meter
case and Sy and /4 so you'll have room to mount
the two components. Also, be sure you allow
enough clearance around the box so that when
the cover is installed, none of the parts are
shorted out.

Calibrating the Dipper

A 114 X 2%-inch piece of white card, or any
material that is fairly stiff, is mounted under the
holding nut of ('1. As you ean see from the coil
table, there are five ranges for the dipper, so five
calibration lines are needed on the card. Clali-
brating the dipper tukes a little time but it is
quite ecasy to do an accurate job. The simplest
wuy to culibrate the unit is with your receiver.
Keep in mind that the dipper is reully a small
transmiiter and it generates a signal.

'urn on the b.f.o. and tune the receiver to 1.7
Me. in the 160-meter band. Then place the dipper
near the receiver antenna terminal. Using the
lowest coil range, tune the dipper to the point
where you hear the signal in the receiver. Make «
mark on the card, or put down the frequency in-
dicated by vour receiver. You'll need a sharp
point on a pencil, or a pen that makes a fine
line, because a considerable number of frequency
culibration points will be required on the card.

¢ Beginner and Novice Editor. i

Test and t(rouble-shooting gear are
pieces of equipment that cvery ama-
teur should be interested in. Here is a

simple and easy-to-build dipper that
should prove as useful as a third hand.

QST for



Then tune to 2.0 Me., set the dipper to that L
puint, and make another mark. You can then
block out the region between the two marks,

indicating that as the 160-meter bund. Another 50 8T,
trick is to use colored pencils for blocking out y _ M S
each amateur band, using a different color for SK-3006 R, 239k r‘l'i’—o/i"’“
each band. You can ualso color-code the plug-in ==.ot
coils so that a glance will show you which coil you 29, =
are using. ' 'J EXCEPT AS INDICATED, DECIMAL
Proceed to the next higher amateur band and Q —t L:,ii;’;ﬁi;‘;ﬁj,‘,f‘,ﬁ‘or‘;’;ﬁs
continue your calibration. It should go without R ol ARE IN PICOFARADS (pf.OR put;
saying that you can make cualibration marks be- v RESISTANCES ARE IN OHMS;
tween the amateur bands if you have & general | 3300 ) K= 1000
coverage receiver or ¢an borrow one. Once the 5w =~ cR ==
unit is calibrated it is ready for use. ¢ SK-3006
Some Uses For The Dipper RFC, & imh IN34A
First, and most important, in using the dipper y
you must couple the end of L to the circuit being R E g & ¢
checked. Once you find a dip, you can reduce the 500K

coupling by moving the coil away from the tuned
vircuit. The farther away, while still getting a
dip, the more selective the dipper will be, thus
providing & more accurate check of the tuned-
circuit frequency. However, it should be pointed
out that the dipper is not an accurate device for
checking the exact frequency of a cirenit. It
quickly tells you what band a circuit is tuned to,
but not the exact frequency. However, you can
improve the accuracy by using the dipper in
conjunction with vour receiver. First check the
tuned circuit with dipper, using as loose coupling
as possible, and then, without changing the set-
ting of the dipper, check the frequency of the
dipper in your receiver. This provides a fairly
accurate measurement.

Many times you'll come across u fixed or varia-
ble capuacitor that has no value marked on it.
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0-200

Fig. 1—Circuit diagram of the transistor dipper. All resist-
ances are in ohms; fixed resistors are Y2 watt; 0.01-uf.
capacitors are disk ceramic; s.m. = silver mica.

BT1—9-volt transistor type battery.

C1—50-pf. midget variable (Hammarlund HF-50).

CRi— 1N34A germanium diode.

Li—See Table L

M1—200-ua. meter, or more sensitive type can be sub-
stituted.

Q:1—S8K-3006.

Ri—39,000 ohms, V2-watt.

R2— 3900 ohms, V2-watt.

R3—3300 ohms, /2 watt.

Rs—0.5-megohm control, linear taper.

RFCi—R.f. choke, 1 mh.

S1—Single-pole, single-throw toggle.

This is the completed unit with
the set of five coils. At the
lower right on the dipper is the
sensitivity control and the
power switch is at the left.
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In the case of the variable, you may wish to find
the minimum and maximum values. All you need TABLE I
are few different values of inductauces, suy one Coil data for L;
[ . e ¢ . ")

o 2ol st o 0 b sl 950 e e Turn Wi S s e
You can do the job with formulas, but using a cal- L5- 3.2 Mc. 140 82 Enamel (_;]ose-wound
culator makes the job simple. For example, con- 3.2- 7.3 Me. 40 52 linamel (,llose‘—v‘v?und
nect your unknown variable across the 10-gh. voil .0-14.5 Me. 40 24 ,F _Lnned '5‘32
and set the capacitor at maximum capacitance 14.040.0 Me. 15 =0 ,I‘}nncd 162
{plates fully meshed). Next, use the dipper to find 37.0-60.0 Me. 20 Tinned 16
out what frequency the cireuit is tuned to. Let’s All coils are wound on or mounted in Allied
suppose it dips at 5 Me. With the Lightning Cul- Radio 46 H 693 coil forms, ¥j-inch diam.,
culator hairline sct at 10 ph., swing the inner (page 283 in the 1966 eatalogue.) Coil socket
ring on the Clalculator to put 5 Me. under is amphenol 7855.
the ¥ or frequency mark. Directly under the VB & W Miniduetor, type 3004,

. 2 B & W Miniductor, type 3003,

(Continued on page 166)

Note particularly how the tuning capacitor is mounted adjacent to the coil socket. Also, when mounting the terminal strip
at the right hand side in this view, be sure to allow clearance space for the cover. The battery is held in place by the
leads, which are soldered directly to the battery terminals.

28 QST for




A

Compact

Stable

¢M©o

V.F.O.

Nuvistor Unit for S.S.B. Exciters

BY JESSE L. MEREDITH, JR .,* K6KWX/7

ranks has its advantages and disadvantages.

An accumulation of over 30 years of
experience in this field helps one sometimes to
come up with a useful piece of geur. It also helps
to develop a sort of sixth sense to ferret out little
unexplained reactions that just *‘ain’t supposed
to be."”

Some time ago, it was decided to join the
ranks of the s.s.b. group, und a small exciter
was designed and built. The v.f.o. included in
this unit was dreamed up to fit several quulifica-
tions. 1t hud to be small becutse of space limita-
tions. The tuning had to be fairly linear, and the
unit had to be extremely stable und rugged for
s.8.b. use. The enclosure should be *‘airtight’’
to prevent spurious leakape. It was decided to
stick to the usual tuning range of 5.0 to 5.5 Me.
The circuit, a high-C' Clolpitts, is shown in Fig. 1.

BEING 4 home-brew addict in the amuteur

Components and Assembly

In a past issue of QST, there appeared a prod-
uct description of a die-cast aluminum box with a
fitted lid. L This box gives a rigidity and rugged-

* 180 East 21st 8t., Idaho Falis, 1daho.

! “New Apparatus.” QST, June, 1962. This is a British
import manufactured by Stratton, Ltd., (Eddystone). It is
distributed in the U.S.A. by British Radio Electronies, Ltd.,
1742 Wisconsin Ave., N.W., Washington, D. (. The box is
designated  Model 650, and easures approximately
1434 X 314 < 21% inches. The price is about $2.20.

ness not attainable with conventional sheet-metal
boxes.

The next problem was to select a tube. Virst
thoughts were toward mounting a riniature
tube, such as a 6CBG6, on the lid of the box.
However, some experiments with @ Nuvistors
vielded the final answer. A 7587 Nuvistor is
mounted inside the box in a horizontul position.
[t wus necessary to construct s small bracket
to hold the socket (Clinch-Jones HNS-1). The
bracket was bent from a small piece of aluminum.
(lonnection to the plate cap of the 7587 posed
# slight problem which was solved by the dis-
covery of an old-time tube-cap clip at the very
bottom of the junk box.

The Bud tuning capacitor, ¢, which has
very rugged construction, was mounted next on
vhe front wall of the box. or most convenient
wiring, the differentiul capacitor '3 was mounted
above trimmer ('3 on the right~hand wuall, with
the two shafts projecting for adjustment. L; was
placed to the rear of (', and mounted by its
leads, keeping the leads as short as possible to
minimize vibration effects.

A small terminal strip was fastened in the
bottom of the box to provide a tnounting and tie
points for some of the smaller components. ‘The
two feedthrough eapacitors, C's and Cq, were set
in the rear right-hand corner of the bottom.
These serve as terminals for bringing in the 6.3-

5.0-5.5Mc.
Cq NPO —BT —I— 150
2 T
2 47K
TUNE] 100 ano 820

TEMF
COMP.

EXCEPT AS INDICATED, OECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (pt.);
OTHERS ARE IN PICOFARADS { pf. ormput);
K = 1000.

RESISTANCES ARE (N OHMS;

Fig. 1 —Circuit of the 5-Mc. Nuvistor v.f.o. Fixed capacitors: SM indicates silver mica; others, unless listed below, are disk
ceramic. Resistors: Y/2-watt composition, unless indicated otherwise.

Ci—100-pf. midget variable {Bud CE-2004).
Cz—32-pf. air trimmer (Johnson 160-140).
Ca—20-pf. differential capacitor {Johnson 160-311).
C4—22-pf. NPO ceramic.
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C5—22-pf., N750 neg. temp. coefficient ceramic.
Cg, C7—0.001-uf, feedthrough capacitor (Erie 357-102).
Li—8% turns No. 18, 1-inch diam., 10 turns per inch.
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Top view of the Nuvistor v.f.0. with cover removed. The

farge capacitor mounted on the front wall of the box is

the tuning element. Band-set and temperature-com-

pensating capacitors are mounted one above the other

on the right-hand wall. The coil is self-supporting to the left.

The Nuvistor tube is mounted on a bracket fastened to the
rear wall.

volt a.c. and -+110-volt d.c. connections from
the under side of the main chassis. Ciround
connections are made to the case of the box.

A small standoff insulator in the left rear
corner is used us u tie point for the junction
hetween the output coupling capacitor and the
coax cable carrying the signal out. I used a piece
of RG-174/U for this purpose. This cable is only
3/32 inch in diameter, and is consequently very
lexible and easy to handle. A hole was drilled
in the bottom of the box, just large cnough to
permit the RG-174/U, minus its outer insulating
covering, to be slipped through. The fit between
the cable shield and the hole was considered
tight enough to give good closure, but the shield
was soldered to one of the terminal-strip ground-
ing lugs for security.

A Millen type 10035 dial provides good band-
spread readability on all frequencies. The
calibration turns out to be fairly linear.

Adjustment

Trimmer capacitor (2 is used to set the fre-
quency range covered by (‘1. The differentisl

1

Fig. 2—Circuit of the separate v.f.o.
power supply. Resistances are in ohms,
and capacitances are in uf.
Ti—Power transformer: 250 volts,
r.m.s., ct. 25 ma.; 6.3 volts,

1 amp. (Stancor PS-8416).

1SV
AcC.

30

capacitor ('3, the zero-temperature-coefficient
capacitor ('3, and the negative-temperature-
coeflicient. capacitor Cs form an easily adjusted
temperature-compensating network. I must ad-
mit to o bit of plagiarism in regard to this net-
work, a8 [ believe that it was used originally by
Hallicrafters. ('3 is merely adjusted until the vseil-
lator frequency stops drifting. This adjustment
must, be made, of eourse, over a period of hours.
Any change in frequency caused by adjustment of
('; may be compensated for hy readjustment of
("s. The best procedure is to turn on the v.f.o.,
tune the signal in on 2 receiver, and beat it against
the crystal ealibrator at one of the 100-ke. points.
If the receiver doesn't cover the 5-Me. range, you
may be able to pick up the 6th harmonic at
30 Me.

Frequency Drift

With the v.f.o. entirely enclosed within the
heavy die-cast box, the question urises, “What
about heat dissipation?” Iess than 110 volts is
applied to the plate and screen of the 7587, and
fittle heat should be generated. The box itself
acts uy n large heat sink and, after hours of
operation, it was not possible to detect uny
heat by placing a hand on the box. As an uddi-
tional precaution toward maintaining stability,
it was deemed desirable to regulate the plate- and
gereen-voltage source, and to use an arrangement
that would permit the v.f.o. to run continuously,
whether the rest of the exciter was turned off or
not. This called for a separate small power supply
for the v.f.0., und one was built for the purpose.

In spite of these precautions, I became frus-
trated no end upon placing the oscillstor in op-
eration. Listening on a stable receiver revealed
the horrendous fact that the frequency was
drifting — all over the place. Impossible! Several
nights of tinkering and appealing to various
deities finally yielded the answer. The frequency
drift was definitely tied to line-voltage variation.
The fact that the drift lagged considerably behind
the change in line voltage led to the suspicion
that the 7587 dark heater was the culprit. A
voltmeter across the heater disclosed a variation
of over one volt — enough to cause the char-
acteristics of the tube to change radically.

This problem was solved by connecting a small
voltage-doubler rectitier and zener regulator
across the 6.3-volt winding of the v.f.o. power

IN4005 210

O+ 1IOV.

IN4005 P et
5. 7 8.3v.DC
b} AN —o+
6.3V, IN4005 _.[.*
AC. =N
I %0 INIS28
| +/
A IN4005 44
I ard
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V.f.o. dial mounted on the panel of the
author's s.s.b. exciter.

transformer. A check on the re-
celver while watching line-volt-
age variations of as much as (5
volts gave a feeling of sheer
vestagy. On-the-air report con-
sensus was, “* What dritt?”

Power Supply

The final version of the v.f.o. power<supply
vireuit is shown in Fig. 2. Type 1N4005 diodes
were used in both plate and heater supplies,
since they are small, cheap, and 1 had some in
my hot little hand. For the heater supply, any
small diodes that have a p.rv. of 50 volts or
more, and a current rating of 400 to 500 ma.,
cun be used sately. The 1N4005 will handle 600
volts p.r.v. at 1 ampere. It is recommended
that capuacitors of not less than the specified
1000 wuf. be used in this section of the supply,
otherwise the vutput voltage muy not be suffi-
cient for proper operation of the zener. The
1N1521 zener is listed at 6.8 volts, but inspection
of three or four International Rectifier 1N1521s
reveuled that one of the group operated at 6.3
volts.z Ilach L.R.C. zener comes with a plotted

2 The heater voltage for the 7587 can run ilp to 6.9 volts
without exceeding the 10 per cent rated tolerance.
- Kditor,

test-data sheet, showing the operating voltuge.

Nuvistors have been used for suome time now as
crystal oscillators but, to the best of my knowl-
edge, this is the first time one has been tried
in u self-excited circuit for s.8.b. use. Obviously,
the heuter-voltage control is critical in the dark-
heater series and, should future endeavor be
extended in Nuvistor work, this fact should be
kept well in mind.?

There is nothing unusual about the eircuitry
of the v.f.o., but the components used, the
small size, ruggedness of construction, and the
frequency stability obtained may make the
design of interest to others.

One last word of caution: Don't loge any of
the screws for the cover of the box. Our British
friends use serews with wetric threads, muking
it rather difficult to find a replacement if any
of the original screws are lost. 057

% While this characteristic may be more pronounced in
dark heaters, variation in oscillator-tube heater voltage is an

often-overlooked source of oscillator inst ability, to a greater
or lesser degree, with other types of heaters, — fditor,

o New Apparatus

Handy Dandys

November 1965

A.MATEURS have, over the years, used everything
from coffee cans to ink bottles for small parts stor-
age. But, storing the collection of bottles and cans
in the workshop so they look neat has been quite
a problem. A little device culled a Handy Dandy
has been introduced to use with baby-food jars for
storuge of hardware and parts. The Handy Dandy
is a molded hard-plastic cover with three prongs
that fit into a standard $-inch peg board. The cover
is threaded to fit the top of baby-food jars, and
are on and off with a twist.

The food jars are soaked to remove the label so
one ¢an easily see the contents. The caps ure
mounted on the peg board by simply pushing them
in. Finding baby food jars is an easy task. If no
neighbor or relative has a baby just stop by the
local supermarket and wait till you see a mother
really loading her cart — she is the one to ask about
obtaining empty jars!

Handy Dandys are made by Wickliffe Industries,
Inc., Wickliffe, Ohio. The price 1s $1 for 12, $2.50
for 36, and $4 for 72, — WIKLK
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The Filterfier

An Audio Low-Pass Filter/Amplifier for Phasing-Type Exciters

BY CHARLES R. MacCLUER,* W8MQW AND WALLACE T. THOMPSON, JR.,** WB2NFD

in the human voice is found between 300 and

3000 c.p.s. Therefore, any transmitted audio
frequencies above 3000 e.p.s. represent wasted
energy doing little but precipituting complaints.
Several means of suppressing unwanted high
audio frequencies exist. ()ne may construct sev-
eral types of filters, use cupacitive roll off in
the sudio amplifiers, or use a limited-response
microphone. Unfortunately, capucitive roll-off
is not likely to be us sharp as one would like,
and any filter designed for the high-impedunce
levels found at the plate of a vacuum tube re-
quires expensive chokes. Morcover, many hams
prefer not to make cxtensive changes in the
circuitry of commercial exciters.

The filter presented here in Fig. 1 has the
advantage that small inexpensive choukes are
used; the filter is external to._the exciter, and it
will provide « slight gain over the microphone if
desired.

To repeat an old argument, the intelligence

The Circuit

The idea is simple: Transform the mxcmphone

#3080 Lakewooud, Ann Arbor, Michigan 48103.
#* 8125 Centre Lane, East Amherst, New York. 14051

fo =3 ke, m

impedunce to a low value, tilter the speech spec-
trum, then transform the impedance back for
entry into the exciter. The 2N1086 transistor in
the . common-collector configuration has high-
impedance input to match u crystal microphone,
and a very low output impedance so that, to-
gether with the 1000-0hm resistor 12, the filter
has a source impedance of 1106 ohms. The filter
i8 u standard m-derived pi section with two m-
derived end scctions followed by n resistor to
drop impedance and, lastly, & constant-k pi
section to prevent pop up. The m-derived see-
tions were designed with the choice fo = 2.4 ke,
= 0.6, und R chosen to bhe 1106
80 that the plentiful telephone toroidst could be
used. The constant-t pi section was dosxgncd at
Je = 1.7, R = 470 ohms. (For the meaning of
the notation, sce ‘‘Low-Pass Filters,” ARRL
Handbaok.)

The 2N107 in u common-emitter configuration
transforms the 470-ohm output of the filter
again to high Z. The failure to bypass the emit-
ter resistor of the 2N107 is no oversight. Degen-~
erutive feedback is employed to insure that the
filter is terminated correctly with 500 ohms
{two 1000-ohm resistances in parallel). In fact,
! See Hawmn Ads columns, ¢ST.

FILTER
2"\)/ R (See Fig.2)
i 1
2N1086 ﬁl—rx\é\(%—-oA 20 2NI07 _Nl To M
005 ;
d B 0——_,," z 20K 31
> §39oo 10003 /“‘I——rr
Mic. ' <

, 3
4(;..17 s

Fig. 1—Circuit of the Filterfler. Capacitances are in uf.; resistances are in ohms (K =

PWR. i_,l-,
0—0
ON  w—ov.+

1000). Capacitors with polarity

marking are electrolytic; others are paper or ceramic. Resistors are Y- or Vz-waﬁ Component indicators not shown
below are for text-reference purposes.

j1—Connector to suit microphone.
P1—Plug to fit microphone jack of exciter.

066
(.064) (032)

.033 066
(.064)

Ra2— Audio-taper control.
S1—S.p.s.t. switch, any type.

Ao—‘_{—‘J ‘————{f— {-\1{)\}}:50(545) 8
= ) 1000

,_]:( 072) (! 072):]:

iy PO

Fig. 2—Circuit of the low-pass filter. Capacitances are in microfarads, inductances. are in millihenrys, and resistances

are in ohms. Where calculated values differ from valves actually used, calculated values are shown in parentheses.

Capacitances of 0.066 uf. are made vp of two 0.033-uf. capacitors in parallel. Capacitors should be Mylar, 10-per-cent

tolerance. Inductors are *‘telephone” toroids. Resistors are Y4- or V2-watt. Resistance of 660 ohms is made up of two
330-ohm resistors in series. Terminals A, B and C correspond to similarly-labeled terminals in Fig. 1.
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each part in the circuit hus been chosen with
care and with a purpose in mind, so substitu-
tions are made at your own risk. It is of primary
importance that good capacitors with a toler-
ance of 10 per cent or better be used in the filter.

Construction

The toroids and cupacitors of the filter were
assembled on u 4 X 5-inch veetor board, the
transistor circuit on & 4 X 2-inch vector bourd.
The two bourds were mounted on oppusite inner
sides of 0 & X 4 X 3-inch Minibox. The hypass (4
must be placed directly wcross the microphone
connector to prevent r.f. rectification. If desired,
one could install & toggle switch to bypuss the
entire circuit so that compurisons could be made.
However, with phusing exciters such as the 20-A
or HT37, 10 seconds of monitoring with the
filter in place will show that the toggle switch
is unnecessury. The difference is profound! We
believe sincerely that the Filterfier i one of
the most inexpensive yet etfective ways of bring-
ing the old war-horse phasing exciters up to the
modern state of the art. ~ [@5F

0 DB,

= =10D0B.| /

-2008.

-3008.

=40 08.

~5008.

1KC, 2KC. 3KC. 4KC. SKC.

Fig. 3-—Response characteristic of the filter of Fig. 2.

With the assistance of KBDKC, measurements were made

using a Heath AV-3 v.t.v.m., a Racal SA520 frequency
meter, and a Heath IG-72 audio signal generator.

(oA
25 Years Ago }

this month

November 1940

An important *‘first’”’ in amateur radio annals
took place in New York on September 27, 1940
when the first two way television contact was made
over a distance of 8 miles between W2USA at the
New York World’s Fair and W2DIJ/2 in the New
York Daily News Building.

The television channels were in the 112-Me. band
while the sound was transmitted in the 56-Me.
band. Arthur 1. Lynch, W2DXKJ, managing director
of W2USA was master of ceremonies and the group
included many notables including George Bailey,
WI1KH, President of the ARRL, Hudson Division
director Kenneth T. Hill, W2AHC, former directors
Dr. Lauwrence J. Dunn, W2CLA and Dr. A. L.
Walsh, W2BY. Also present was Jim Lamb, W1AL,
ARRL rescarch director, W. A. Ready, president
of the National Company and representatives of
the R.C.A. Mfg. Co.

Since duplex operation was not permitted in the

5ti-Mc. band, an *'on-oft "’ switch was provided. The
powerful 1000-wutt lamp usedsin-$etfismitting was
turned off during reception periods so that the
viewers could sce the picture being received in
better detail.
... R. Carleton Greene, WS8PWTU presents the
facts concerning balloon supported antennas, the
answer to many amateur’s prayer for a real ‘“sky-
hook.” Supporting weights and dimeusions ure
given together with 2 warning concerning the
explosion hazards of hydrogen. In this connection
we remember the burned eyebrows and moustache
of ARRL’s F. Cheney Beekley, W1GS who permit-
ted an inflated hydrogen balloon to rise up into u
skylight over his desk. While attempting to retrieve
it, the balloon let go and the resulting pressure wave
blew out the windows ih one of the front offices of
the League!
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... Don H. Mix, WITS describes a simple two-
tube exciter with plug-in coils for the various
bands and capable of delivering up to 50 watts
power.

.. . The Eighth ARRL Ficld Day results are
tabulated with WI1DMD/1, {(Merrimuck Valley
Radio Association), with une transmitter as high
scorer.

...John D). Kraus, W8IK, famous antenna
authority and author describes square-corner
reflector-beam antennas for the ultra-high frequen-
cies. Full constructional details are given together
with performance duta.

. .. Ed Tilton, WIHDQ discusscs the problems
involved in increasing coverage on five meters. He
says ‘‘about the only thing five is good for is
‘ground-wave’ work.” Seems he is frequently away
from the rig when the band opens up!

. .. George Grammer, W1DF, Technical Editor
shows how to modernize the 1941 version of the
regencrative superhet. Chief results to be expected
are a five-fold gain over the original circuit, lessened
interaction between the h.f. oscillator and mixer,
and a high order of stability. These henefits are the
result in certain circuit changes.

... A vast increasc in interest in code speced
proficiency is reported among the members who
arc urged to apply for the certificates even though
they may only be eligible for 15 w.p.m. a4t the present
time . . . The 1.7 Mec.-band has heen changed to
1950 ke.—~2050 ke. from the old 1915-2000 ke. band.
We give up 35 ke. of exclusive c.w. territory and
recetve 50 ke. open to Al, A3 and A4 modes of
aperation.

. . . Members are urged to refrain from discussing
certain personal uffairs over the air such as jobs,
transfers, etc. -—— B 1ANA

- SWITCH

TO SAFETY
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RECIPROCAL OPERATING RULES FOR CT

Through the courtesy of Jose Maria C. Vito-
rino, CTISE of the Rede dos Emissores Portu-
gueses, we have information on operation in
Portugal by Americans.

The application is typed in essay form in
Portuguese on official stationery, addressed to
the Director dos Servicos Radioelectricos, Lisboa.
Information required includes name, birth place
and date, nationality, parents’ names, home
address, profession and schooling, class and cull
of the home amateur station and issuing author-
ity. A photocopy of the license must be attached.
A fee of $8 for a full year or of $5 for a short
period must be paid. U.S. amateurs heading thut
way may get personal assistance from the R.15.P.,
Rua de D. Pedro V. 7-4, Lisboa, Portugal.

REGION I EXECUTIVE COMMITTEE

The Executive Committee of the Region I
Division, IARU met July 10-11 in Oputija,
Yugoslavia, was to plan for the Region I Clon-
ference, in the same city the week of May 22,
1966. Organizational questions were discussed, in-
cluding financing of the Division’s activities. The
group discussed the European Band Plan (which
allocates space between phone and c¢.w. on a
“gentlemen’s agreement’’ basis), reciprocul oper-
ating, a suggested “International Sports Code”,
regional and world championships, liuropean
Oscar activities, fox hunting rules, and QSL
Bureau affairs. (From Region I Bullctin)

NEW OfFFICERS

Six directors were recently elected by members
of the Resean Des Emectteurs Francais from a field
of 13 candidates: FODW, F8BO, F3KK, '9MR,
FOVR and F8VF. The full Board of 18 then
elected the following officers: president, F9VR:
vice presidents, FSTM, I'8BO, F9D W : secretary
of the Board, FOYX: treasurer, F3FA. Directors
serve for three year terms, officers for one.

DL1QK was re-elected president of the
Deutscher. Amatcur Radio Club, ew. for a four-
year term at the General Meeting of the Council
last May. DJ5UD became chairman, DL1CS vice
chairman, and DL3NE a counsellor. Officers of
the special-interest groups within DARC will
be elected at the Fall meeting of the Council.

Other news from Germany includes two call
sign changes. Calls beginning DL2, formerly
assigned only to foreign amateurs, now will be
assigned to (ferman citizens. Calls in the DI
block with suffixes AA to RZ are being used in
West, Germany, with the rest of this series in
liast Germany. (From Region I Bulletin)
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AMATEURS IN TURKEY?

ARRL is in receipt of a letter from Turkiye
Radyo Amatorleri  Cemiyeti (TRAC), which
translates as “’The Turkish Radio Amateur Asso-
ciation.””” TRAC makes its headquarters in
Istanbul (P.O. Box 699, Galsta) and publishes a
magazine with the intent of training new ama-
teurs. 1t reports that the guvernment is sym-
pathetic and new regulations are being written.

Attempts to establish amateur radio in Turkey
have been made sporadically for the pust ten
years, but apparently in each previous case the
obstacles have been too great. Amateurs every-
where will join us in wishing TRAC the best of
luck in its efforts.

IARC CONVENTION

Several hundred amateurs from around the
world gathered in Geneva, Switzerland, the week-
end of September 18 for the annual convention of
the International Amateur Radio Club. From
the opening ceremonies, which were highlighted
by the presence of such dignitaries as (ierald C.
(iross, ITU Seccretary-General and U. S. Ambas-
sador Clare Timberluke, right through the tech-
nical sessions, banquet and 4ULITU operations,
the meeting again this year showed increasing
understunding of amateur radio’s international
problems and cooperation in its growth.

At special panel discussions, with substuntial
audience participation, the status of amateurs
worldwide was extensively examined and general
agreement reached on the importance of closer
lizison with government authorities, of demon-
strating the capabilities of amateurs in service
to their nations and the public, and of encourag-
ing the growth of hamdom in newly-emerging
countries. Highlights of the technical meetings
included a briefing on European moonbounce
activities and ‘“Oscar” type 2-meter translators
lifted in balloons; a detailed evaluation of ama-
teur band occupancy cupably presented by u
representative of the German Bundespost (FCC);
and an extensive discussion of reciprocal licens-
ing/operating procedures which showed rapid
developments (and more to come) further break-
ing down national barriers on amateur activities.

The convention was honored by the presence,
during the Friday evening reception, of some 60
government officials from various nations who
completed an exhaustive day as delegates to the
Plenipotentiary Conference at Montreaux and
then journeyd by bus to. Geneva to join in social
conversations —and of course informal discus-
sions of amateur radio activities and progress in
then journeyed by bus to Geneva to join in social
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ELECTION RESULTS

At its meeting on October 1, the Executive
Committee examined nominations for director
wnd vice direetor in the Atlantic, Canadian, Da-
kota, Delta, Great Lakes, Midwest, Pacific and
Southeastern Divisions For nine positions there
was only one candidate who was lawfully nomi-
nated and eligible. Noel B. Eaton, VE3CJ,
was declared reclected to his fourth term us
director and Colin C. Dumbrille, VE2BK
starts his third term as vice director from the

Janadian Division. In the Dakota Division,

Charles G. Compton, W#BUO, was rcelected
to a fourth term as director and Charles M.
M. Bove, WOMXC to a sccond term as vice
director. Charles C. Miller, W8JSU, will enter
his third year as vice dircctor from the Great
l.akes Division. Sumner H. Foster, W8GQ,
who has completed ten years as vice director from
the Midwest Division, will continue in that post.
In the Pacific Division, Ronald G. Martin,
W6ZF, was reelected to a fifth term as vice
director.

Tn the Southeastern Division, where the in-
cumbent Thomas M. Moss, W4HYW, didn’t
run, the present vice director, Charles J. Bolvin,
W4LVV, of Miami, Ilorida, will move up to
the director’s chair. Chuck is a supervising engi-
neer in air conditioning and pneumaties for
Pan American World Airways. Prior to his cur-
rent term as vice director he had been au ussistant
director of the Southeastern Division in 1954
and again in 1963. He's a director, past presi-
dent and past treasurer of the Dade Radio
(Club. He edits the bulletin of the Florida 1DX
Club and is a past president of that group. e
holds League appointment as Official Observer,
and is a member of the A-1 Operator Club. Since
1934 he has operated under the calls WSLVV
and W7GMA in addition to his present call.

The new vice director in the Southeastern
Division is Albert L. Hamel, K4SJH, at prescnt
an assistant dircctor and Secction Communica-
tions Manager for Eastern Florida 1961-1962
and 1964 to date. Al is a past president of the
Broward Amateur Radio Club, and holds ap-
pointments as Official Relay Station and Official
Phone Station. ITe’s a member of the A-1 Opera-
tor Club and of the Amateur Radio Iimergency
Sorps. He is a member of Army MARS and is
assistant radio officer in RACES. A retired Air
I‘orce officer, he lives in Pompano Beach, Florida.
Iirst licensed in 1925, he has previously op-
erated under the calls W1DTP, K2ILN, W30RO,
KALIUS, VOIT, DL4EF and other club and
portable calls.

There are eighteen candidates for the remain-
ing seven offices, and ballots have been sent to li-
censed members in the Atlantie, Delta, Great
Lakes, Midwest and Pacific Divisions, returnable

to headquarters by noon of November 20.
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LOG-KEEPING IN CANADA

Director Eaton has heen informed by the De-
partment of Transport that blind amsteurs who
record their logs in Braille do not have to tran-
scribe them into written form. Should a depart-
mental inspector wish to inspect the log, the
sightless licensee can then transcribe the portions
in question. Members may wish to pass this in-
formation along to blind VEs in QSO.

THIRD-PARTY TRAFFIC WITH 4UlITU

The International Telecommunications {Tnion
and the United States have agreed to permit the
exchange of third-party communications between
4UIITU at t'nion headquarters in (eneva,
Switzerland, and amateur stations here from
September 1, 1965 to February 28, 1966.

A standing agrcement between the government
of Canada and the ITU provides for similar
privileges whenever Canadian delegates are
present at an intergovernmental conference in
Switzerland. With the Centennial Plenipoten-
tiary Conference of ITU now in session, Canadian
amateurs are also permitted to exchange third-
party communications with the station.

Minutes of Executive Committee Meeting
No. 306
October 1, 1968

Pursuant to due notiee, the Executive Committee
of The American Radio Relay League, Inc., met at
the Headquarters offices of the League in New-
ington, Connecticut, at 9:45 a.x. October 1, 1965,
Present: Iirst Vice President W. M. Groves, in the
Chair; Direcctors P. Lanier Anderson, jr., Robert W.
Denniston and Noel B. Eaton; General Manager
John Huntoon; Vice President, I. E. Handy; Treas-
urer David H. Houghton. Assistant Secretary Perry
F. Williams was also prescnt. President Herbert
Hoover, jr., was unable to attend because of travel
in Eurupe lurgely concerning JARU matters.,

The Committce proceeded to examine nomina-
tions in the director clections, with careful attention
to the application of the eligibility rules concerning
membership, license status and freedom from com-
mercial radio connections, The Committee made
findings and ordered actions as detailed below, all
by unanimonus action,

Atlantic Division

For Director:

Gilbert L. Crosslev, W3Y4, and George S. Van
Duke, jr., W3ELI, were found lawfully nominated
and eligible, and their names ordered listed on ballots
to be sent to Full members of the division.

For Vice Director:

Jesse Bieherman, W3KT, Allen R. Breiner, \WW3ZRQ,
and Edwin S. Van Deusen, W3ECP, were found
lawfully nominated and their names ordered listed
on ballots to be sent to Full members of the division.

35



Canadian Division

For Director:

Noel B. Eaton, VE3CJ, was found lawfully nomi-
nated and eligible. Being the only eligible nominee,
he was thereupon declared, pursuant to the By-laws,
to be duly re-elected as Director from the Canadian
Division for the 1966-1967 term without member-
ship balloting.

For Vice Director:

Colin (¢, Dumbrille, VE2BK, was found lawfully
nominated and eligible. Being the ounly eligible
nominee, he was thereupon declared, pursuant to the
By-laws, to be duly re-elected as Vice Director from
the Canadian Diviswn for the 1966-1967 term with-
out membership halloting.

Dakota Division

For Director:

John M. Maus, WOMBD, was found lawfully nomi-
nated but incligible due to luck of the required
membership continuity. Charles G. Compton,
W@BUO, was found lawfully nominated and eligible.
Being the only eligible nominee, he was thereupon
declured, pursuant to the By-laws, to be duly re-
elected as Director from the Dakota Division for
the 1966-1967 term without membership balloting.

For Viee Director:

(*harles M. Bove, WOMXC, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuunt to
the By-laws, to be duly re-elected as Vice Director
from the Dakota Division for the 1966-1967 term
without membership balloting.

Delta Division

For Director: ’

A petition was found for Floyd Teetson, W5MUG,
hut declared invalid due to lack of the required
number of signatures. Franklin Cassen, W4WBK,
and Philip P. Spencer, WS5LDH/W5LXX, were
found lawfully nominated and eligible and their
names ordered listed on ballots to Le sent to Full
members of the division.

For Vice Director:

A petition was found for Franklin Cassen, W4WBK,
but declared invalid under By-law 17 because of his
nomination also for director. A petition was found
for William H. Egbert, jr., K4JIG, but declared
invalid due to the lack of the required number of
signatures. Max Arnold, W4WHN, W. C. Goggio,
W40GG, Maurice Singer, K4YMM, and John A.
Swanson, W5PM, were found lawfully nominated
and eligible and their names ordered listed on ballots
to be sent to Full members of the division.

Great Lakes Division

Far Director:

A petition was found for Leonard M. Nathanson,
W8DQL, but decluared invalid due to the luck of the
required number of signatures. Dana K. Cartwright,
WSUPB, John E. Siringer, W8AJW, and James W.
Voorhees, WS8EGR, were found lawfully nominated
and eligible and their names ordered listed on ballots
to be sent to Full members of the division,

For Vice Director:

Donald R. Van Sickle, K8BGOU, was found lawfully
nominated but ineligible due to class of license.
Charles C. Miller, W8JSU, was found lawfully
nominated and eligible. Being the only eligible
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nominee, he was thercupon declared, pursvur t t
By-laws, to be duly re-elected as Vice Director from
the Great Lakes Division for the 1966-1967 term
without membership balloting.

Midwest Division
For Director:
Robert W. Denniston, WONWX, und William J.
Schmidt, WOOZN, were found lawfully nominated
and eligible and their names ordered listed on ballots
to be sent to Full members of the division,

For 1iee Director:

Sumner H. Foster, WO0GQ, was found lawfully nomi-
nuted and eligible. Being the only eligible nominec,
he was thereupon decclared, pursuant to the By-
laws, to be duly re-clected as Vice Director from the
Midwest Division for the 1966-1967 term without
membership balloting.

Pacific Division

For Director:

Donald Johnson, W6QIE, was found lawfully nomi-
nated but ineligible «due to lack of the required
membership continuity. Harry M. FEngwicht,
W6HC, and Larry M. Reed, W6CTH, were found
luwfully nominated and eligible und their names
ordered listed on ballots to be sent to Full members
of the division.

For V7ice Director:

Rubin L. Hughes, WAGAHTF, was found lawfully
nominated but ineligible due to lack of the required
membership eoutinuity. A petition wus found for
Larry M. Reed, WGCTH., but declared invalid under
RBy-law 17 because of his nomination for director.
Ronald G. Martin, W6ZF, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to the
By-laws, to be duly re-elected as Vice Director from
the Pacific Division for the 1966-1967 term without
membership balloting.

Southeastern Division

For Director:

Albert L. Hamel, K4SJH, was found lawfully nomi-
nated and cligible; however, the (ommittee was in
receipt of a communication from Mr. Hamel with-
drawing his name as a candidate for dircetor. Charles
J. Bolvin, W4LVYV, was found lawfully nominated
and eligible. Being the only eligible nominee, he was
thereupon declured, pursuant to the By-laws, to be
duly elected as Director from the Southeastern
Division for the 1966-1967 term without member-
ship balloting.

For Viee Director:

Thomas M. Moss, W4HYW, was found lawfully
nominated and ecligible; however, the Committee
was in receipt of a communicution from Mr, Moss
withdrawing his name as a candidate for vice direc-
tor. Albert L. Hamel, K4SJH, was found lawfully
nominated and eligible. Being the only eligible
nomincee, he was thereupon declisred, pursuant to the
RBy-laws, to be duly elected as Viee Director from
the Southeastern Division for the 1966-1967 term
without membership bhalloting.

On motion of Mr. Denniston, unanimously
VOTED that P. lanier Anderson, jr., Charles (.
Clompton, and Noel B. Eaton, with F. E. Handy
and David H. Houghton as alternates, are appointed
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a Committee of Tellers to count the ballots in the
current elections.

At thin point the Committee heard an extensive
report from the General Manager on his receut visits
to IARU member-societies in several Kuropean
countries, and informally discussed international
problems of amateur radio.

The Committee was in recess for luncheon from
12:30 p.M. to 1:15 p.M. During the recess, and con-
tinuing thereafter, the Committee was joined by
IDon Waters of Don Waters & Associates, as well as
former Director Milton E. Chatfee, aud discussed
ut length the survey of League membership now in
progress hy the Waters tirm. Messrs. Waters and
Cthatfce departed from the meeting at 2:10 p.m.

On motion of Mr. Eaton, unanimously VOTED
to grant approval for the holding of a Rocky Moun-
tain. Division Convention in Colorado Springs,
Colorado, June 18-19, 1966; a Hudson Division
Convention at Tarrytown, New York, October
15-16, 1966; a Great Lakes Division Convention
ut Muskegon, Michigan, October 21-22, 1966; and,
in confirmation of earlier mail approval, the holding
of a West Gulf Division Convention in Arlington,
Texas, June 3-5, 1966.

On motion of Mr. Anderson, affiliation wus unani-
mously GRANTED to the following societies:

Albemarle Amateur Radio Cllub
Charlottesville, Va.
Amateur Radio Communications, Inc.
Luusing, Michigan
Bildersee. Jr. fligh School Amateur Radio Society
Brooklyn, New York
Bossier High School Amateur Radio Cllub
Bossier City, La.
Ioxplorer Amateur Radio Society Rome, Georgia
Fort Hood Amateur Radio Club
Fort Hood, Texas
Haddonficld Teen Hams Association
Haddonfield, N. J.

Howland Junior Hams (H.S.) Warren, Ohio
Limestone Radio Society Fayetteville, N. Y.
Louisville’s Active Radio Operators Louisville, Ky.
Memorial Amateur Radio Club (H.S.)
Houston, Texas
The Palm Springs High Schon! Electronics Club
Palm Springs, Calif.
Washington: Area Young-Ladies Amateur Radio
Club Washington, D. C.
Wausau Technical Institute Electronics Club
. Wausau, Wisconsin

On motion of Mr. Denniston, in view of resigna-
tion from the Headquarters stuff of Raymond T.
Higgs, unanimously VOTED to withdraw his
authorization to sign checks on League depositories
on behalf of the Secretary. :

On motion of Mr. Denniston, unanimously
VOTED that the League casts its vote in favor of
TARU Proposal No. 112, relating to admission into
membership of the Nigerian Amatcur Radio Society.

The Committece was in receipt of an invitation
from the Club de Radio Aficionados de Guatemala,
inviting the President of the League to attend the
sixth convention of the Kederucion de Radio Af-
cionados de Central Amgericana y Panama. The Com-
mittee agreed the League should be represented at
the convention, but chose to uwait the return of the
President before designating an official representa~
tive.

In the course of its mceting the Committece dis-
cussed, without formal action, W1AW rehabilitation
and operating schedules, an FCC- proposul concern-
ing the Disaster Cowmmunications Service, the
Ruilding Fund, an extension of FCC'examination
schedules, and the required notice of portable or
mobile operation extending more than 48 hours.

There being no further businéss, the Committce
adjourned, at 3:45 p.m. -

JorN HuNTOON
Secretary

Men Who Made League History
All-time list of ARRL Directors

COMPILED BY PERRY F. WILLIAMS, WIUED*

men who make its decisions, who set its
policies und its objectives. At the start,
in 1914, ARRL had about 300 members, little
or nothing in the treasury, no formal headquar-
ters or statf. Today the Leugue has 100,000
members, i8 in strong financial condition, owns
its own headquarters administration building,
and has a full time staff of 70 people to provide
the numcrous and varied services rendered to
and for members and affiliated clubs, and toco-
ordinate the efforts and activities of several
thousands of administrative and field organiza-
tion officials and appointees.
This striking growth has come about because
the founders of our l.eague constructed the or-

No organization can be stronger than the

* Senior Assistant Secretary, ARRL
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ganization on sound grounds, and because our
governing Board of Directors in the intervening
vears have remuained true to those principles.
We in amuteur radio owe a considerable debt to
our founders. And over the yeurs we have been
extremely fortunate in the continuing quality of
inen who have been officers and directors. Here,
for the nostalgic recollection of oldtimers, and
for the edification of newcomers, are the names
of our directors since the L.eugue's inception:

The Committee

Barly records are scant, but it appears that
the six men listed below, an vutgrowth of u
‘“relay committee” uppointed by the Hartford
Radio Club, served us an informal Board of
Directors from May 18, 1914 to February 28,
1917,

37



Chairman, Hiram Percy Maxim, IWI{, [ZM
Secretary, Clarence D. Tuska, 1WD, 1ZT
Counsel, Lawrence A. Howard

David L. Moore, 14%, 1IBBL

Rae C. Palmer, 1\WK

W. W. Howe

The Board of Directors at Large

Under the constitution of 1917, directors were
nominated by the Board itself, and vacancies
were filled by the Board alone. Toward the end
of this period, we find record of ballots on which
members all over the country could vote for 17
out of 22 nominated by the Board, with at leust
one member being named from each part of the
country, but with the East being more heavily
represented.

During most of this period, except for the war
years, those members of the Board who could
make it met monthly in New York. Some others
gave their blanket proxy to another member.
Some areas were never represented at an actuul
meeting, either in person or by proxy. This seems
like poor representation and it wis; one reason
was that the League was too poor to pay the
travel expenses of directors to the meetings.

Below are the directors at large with the terms
served and calls, where known. An aside: many
members of the Board went into the radio busi-
ness for themselves or in established firms, and
resigned from the Board upon so doing.

President Hiram Percy Maxim, 1ZM, 1AW,
2/28/17 - 7/1/24!

Secretary Clarence D. Tuska, 1ZT — 2/28/17 —
901 /0%

General Manager A. A. Hebert, 2ZH, W1ES —
2/28/17 —7/1/24%

Took Left
Director Calls Ofiice Ofiice
. R.Runyon, Jr.¢ 248G, 278 2/28/17  6/4/20®
R. H.G. Mathewss 9IK, 9ZN 2/28/17  2/21/20
J. 0. Smith 2LK, 2ZL 2/28/17  6/4/212
H, C. Seefred sEA 2/28/17  2/21/20
. T. Gravely 3RO, 3BZ 2/28/17  2/18/22
Victor F. Camp 2RL 2/08/17  1/1/24
Howard L. Stanley S 2/28/17  12/2/212
Theodore E. Gaty 306V 2/28/17  9/6/192
John C. Cooper, Jr. {11 2/28/17  8/21/20*
Villiam T, Iraser SI'R 2/28/17  2/18/212
Frank M. Corlett 54C 2/28/17  T/1/24
W. H. Smith 2/28/17  12/5/192
Miller Reese Hutchinson 2/W/AT 0 9/6/192
Kenneth B. Warner¢ 9JT,1BHW,WIEH 5/3/108  7/1/24!
Charles A.Service,Jr.?  3Q%,3ZA,W4IE 9/3/18  7/1/24
Charles H. Stewarts 348 9/3/198  7/1/241
John I, Clayton 5BV, 5AT, 5Z2L 2/21/20  2/18/22
¥, . Hamilton /2] 2/21/20  1/14/222
M. B. West 8ALZ, 9DEA 2721720 7/1/24¢
A. L, Bessey 8BR, 0ZK 3/21/20  12/8/222
Fred H. Schnell® 1MO, WOUT, WCF 9/19/208  7/1/24
Harvey M. Anthony 9/19/208  /1/24
(Robert) 5. Kruse 3ABI, 9LQ 2/19/218  3/8/242
Rev. Sebastian Ruth 7Ys 9/2/218  2/18/22
H. A. Beale 3Z0, 301, 3XW 2/18/22  7/1/24
(‘lyde E. Darr 872,8CB 2/18/22  T/1/24
W. C. C. Duncant® (anadian 9AW 2/18/22  10/12/232
. A, Hill 4GL, 4BY, WOUD 2/18/22  9/15/22*
Dr. A. E. Kennelly 2/18/22  2/17/232
A. H., Babeock OZAF 12/8/228  7/1/241
Henry B. Joy 814, 8PC 2/17/23811
Lt.Com.Stanley M. Mathes 2/17/23%  7/13/232
Karl W. Weingarten BG 10/12/238 7/1/24!
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A. H. K. Russell
Gearge L. Bidwell

1 Term ended by constitational change.

) Resigned.

3 Appointed by Board.

4 Also served as treasurer,

%, 7,8 Also served as vice president.

9 Hired as secretary-editor-general manager —5/3/19.

% Hired as traftic manager — 9/18/20.

19 'irst Canadian director; designated as Canadian gencral manager
2/17/23.

1t Peclined the interim appcintmetmt.

XRE, 4L 10/12/23% 7/1/24

12/9/23  7/1/24t

The Representative Board

‘The 1924 Board has gone into League history
as the one whose members voted themselves out
of office. They adopted s modified constitution
setting up 12 U.S. divisions each with an elected
director chosen for a two-vear term by its mem-
bers, in broad plan the system which is still in
effect. Canadian members were represented by
the Canadian general manager (elected in the
satne manner as the directors) until 1951, when
adoption of the present Articles of Association
made Cunada s regular division with a regular
director. (In actual practice, there was never
any difference between the office of Canadian
general manager and of the U.S. directors.)

Atlantic Division

Took Left
Director Calls Oflice Ofice
George L. Bidwell /1/24 1/1/28
Dr. Eugene C. Woodruff 8CMP, 8CIK 1/1/26 5/8/36!
Walter B. Martin W3Qv &/6/362  1/1/46
BEdward G. Raser 321, W3ZI, 3CS 1/1/46 1/1/48
W2zl

Walter B. Martin w3Qv 1/1/48 1/1/52
Alfred C. Heck W3GEG 1/1/52 1/1/54
Giitbert L, Crossley W3YA, W3DRN  1/1/54

t Resigned to become president.

2 Chosen in special election,

Central Division

Clyde E, Darr 8AJD,8CB, 822 7/1/24 12/10/29!
D. J. Angus WICcYQ 4/15/307  1/1/31
Loren G. Windom W8GZ, W8ZG 1/1/31 1/1/35
Edward A. Roberts WSHC 1/1/35 1/1/37
R. H.G. Mathews W9ZN 1/1/37 1/1/41
Croodwin L. Dosland \WITSN 1/1/41 1/1/45
John A. Kiener WSAUH 1/1/45 1/1/47
(lyde C. Richelieu WIARE 1/1/47 1/1/49
John G. Doyle \WoGPI 1/1/49 1/1/51
Wesley Marriner WIAND 1/1/51 1/1/55
Harry Matthews WIUQT 1/1/55 1/1/51
John (. Doyle WIGPI 1/1/57 1/21/638
Philip E. Haller WOHPG 1/21/634

* Died in office.

4 (hosen in special election,

3 Resigned.

¢ Moved up from vice director.

Dakota Division

Cyril M. Jansky, Jr: 9X1 7/1/24 1/1/30
Cy L. Barker WIEGU 1/1/30 1/1/32
Lawrence E. Lindsmith W9GKO 1/1/32 1/1/34
Carl L. Jabs W9BVH 1/1/34 1/1/38
Fred W. Young WIMZN 1/1/38 4/1/7411
Adolphus A. Emerson ~ WIITQ /17412 1/1/42
Tom E. Davis Wovva 1/1/42 1/1/48
(ioodwin L. Dosland ~ W@TSN 1/1/48 5/10/528
Alfred Gowan WePHR 5/10/52¢  1/1/60
Charles G. Compton WsBU0 1/1/60

! Left division.

2 Became acting director,
4 Became president.
¢ Moved up from vice director.
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Delta Division

Benjamin [. Painter 5MB 7/1/24 1/1/30
M. M. Hill W5EB 1/1/30 1/1/36
1. Ray Arledge Wast 1/1/38 1/1/46
George Acton W5BMM 11746 1/1/48
Victor Canfirld W5BSR 1/1/48 1/1/52
James W. Watkins WA4FLS 1/1/52 1/1/54
(icorge H. Steed W5BUX 1/1/54 1/1/56
Victor Canficld W5BSR 1/1/56 1/1/60
Sanford B. DeHart W4RRV 1/1/60 1/1/62
"loyd Teetson WsMUG 1/1/62 1/1/64
Philip P. Spencer WSLDH/LXX 1/1/64
Great Lakes Division!
Harold C. Bird WSDPE 1141 1/1/50
John H. Brabb W8SPF /1/50  1/1/60
Dana E. Cartwright Wwsurs 1/1/60
t Division created 5/10/46, effective 1/1/47.
Hudson Division!
Dr, Lawrence J, Dunn  2CLA t/t/25t  1/1/29
Dr. A, Lafayctte Walsh W2BW 1/1/29 1/1/33
Bernard J. Fuld W2BEG 1/1/335  1/1/35
Kenneth T. Hill \W2AHC 1/1/35 1/1/41
Robert A. Kirkman ~ W2DSY /1741 9/1/461
Goerge Rulffs, Jr. waeJv 9/1/46%  1/1/47
Joseph M. Johnston \W3ABI, W250X  1/1/47 1/1/53
ticorge V. Cooke, Jr.  \V20BU 1/1/53 1/1/59
Morton B. Kahn W2KR, KiKR 1/1/5% 1/22/65¢
Harry J. Dannals W2TUK 1/22/65%

t Division created 7/23/24, cffective 1/1/25.

*‘Turned over duties to Alternate Director Rulffs,

3 Became acting director.

4 Held over until election of successor.

s Elected 1/22/65 in run-oft after a tie vote in regular election.

Midwest Division

I..Boyd Laizure 9RR 7/1/24 1/1/26
Porter H. Quinby 9AY,9DXY, WAAY 1/1/26 1/1/30
I.ouis R. Huber W9DOA 1/1/30 12/22/300
H.W. Kerr WIDZW, WIGP 12/22/302 1/1/36
Floyd E. Norwine, Jr. WIEFC 1/1/36 10/14/46%
!, A. Colvin \WIVHR 10/14/4G¢ /1748
R. Leonard Collett WODEA, KZ5LC  1/1/48  3/1/516
Alvin G. Keyes WBKTQ 3/1/518  1/1/52
William Schuidt WE0ZN 1/1/52 1/1/56
Robert W. Denniston  WONWX 1/1/56

1,3 Resigned.

2 Special election .

¢, ¢ Became acting director.

sTurned over duties to alternate director Keyes.

New England Division
George H. Pinney ICKP /1/24 1/1/25
Dr. Elliot A. White 1XAV,1YB, 1/1/25 1/1/29
WIBMK

Frederick Best WIBIG 1/1/29 4/15/32
(tearge W. Bailey WIKH, w2kl 1/15/322  5/9/363
Percy C. Nobles WIBVR 8/6/36  1/1/55
Philip Rand W1DBM 1/1/55 1/1/57
Milton L. Chafice WIEFW 1/1/57 1/1/65
Robert York Chapman  Wi1QV 1/1/65

' Resigned.

*, 4 Special election.
3 Elected vice president.
= Also served as a vice president from 5/15/54 to 5/13/60.

Northwestern Division

Karl W. Weingarten W7BG 7/1/24 1/1/33
Ralph J. Gibbons W7KU, W7BIX 1/1/33 1/1/41
Karl W. Weingarten W7BG 1/1/41 1/1/47
Harold W. Johnston W7DXF 1/1/47 1/1/49
R. Rex Roberts W7CPY 1/1/49 1/1/65
Robert B. Thurston W7PGY 1/1/65
Pacific Division

Allen H. Babeock WezD v1/24  1/1/32
lair Foster \WW6HM 1/1/32 11/1/32
3. (. Culver \WWEAN 3/1/33  1/1/38
J.Lincoln McCargar  W6EY 1/1/38  5/10/463
Williaw Ladley W6RBQ 10/20/46* 1/1/50
Keancth E. Hughes WiCIs 1/1/50  1/1/54
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Raymond H, Cornell  W6JZ i/1/5¢  3/14/55¢
Harry M. Engwicht W6HC 3/14/55¢
!, 5 Resigned.

2,4 Special election
3 Elected vice president.
¢ Moved up trom vice director.

Roanoke Division

V. Tredway Gravely  W3BZ, W4CB 1/24 1/1/33
H. L. Caveness W4DW 1/1/33 1/1/49
Everett L. Battey WIUE, WA 1/1/49 9/15/49¢
J.I'rank Key 3ZA, W4ZA 10/8/492 1/1/51
William H. Jacobs W4CVQ 1/1/51 1/1/53
P. Lanjer Anderson, Jr. W4MWH 1/1/53

V Resigned., .
2Became director with change in By-Laws allowing automatic
succession of the alternate director.

Rocky Mountain Division

Paul M. Segal 9EEA, W3EEA /1724 1/1/31
RussellJ. Andrews W9AAR t/1/31 1/1/37
Edward Stockman WIESA 1/1/37 1/1/39
(ilen Glasscock WIrA 1/1/39 1/1/41
(. Raymond Stedman ~ W9CAA 1/1/41 11/26/45!
Howard R. Markwell  WOTFP 117267452 1/1/47
Franklin K, Matejka WeDD, WIMT /1/47 1/31/532
(Claude M. Maer, Jr. WeIC 2/1/53¢ 1/1/61
Carl L. Smith WoBWJ 1/1/61

t Died in oftice.

3 Became acting director,

8 Resigned.

¢ Moved up from vice director.

East Gulf /Southeastern Division
(Name changed 7/26/24)

Harry F. Dobbs W4ZA 7/1/24 1/1/32
J.C. Hagler, Jr., W4SS 1/1/32 2/1/35
Bennett R. Adams, Jr. W4APU 2/1/35¢  1/1/40
William C. Shelton W4ASR, K6AAK  1/1/40 1/1/50
Lamar Hill W4BOL 1/1/50 9/14/53
Ernest W. Barr W4GOR 9/14/53¢  1/1/54
James P. Born, Jr. \W4ZD 1/1/54 1/1/64
Thomas M, Moss WiHYW 1/1/64

1,8 Resigned.

2 Spocial election.

4 Moved up from vice director.

Southwestern Division!

Charles E. Blalack W6GG 1/1/361  6/1/402
John Bickel WBBKY, WeNY  8/1/402 1/1/47
Hans R. Jepsen W6KET 1/1/47 1/1/49
John R.Griggs WeKW 1/1/49 1/1/55
Walter Joos WEEKM 1/1/55 1/1/59
Ray E. Meyers \W6MLZ 1/1/59 1/1/65
Howard F. Shepherd,Jr. W6QJW 1/1/65

2 Blected vice president.
¥ Acting director; became director 10/1/40 in special election.

West Gulf Division
Frank M. Cotlett WsZC /1724 1/1/35
Wayland M. Groves W5NW 1/1/35 1/1/39
William A.Green WSBKH 1/1/39 4/9/411
\V. T. Caswell Jr. \5BB 4/9/412  1/28/423
\Wayland M. Groves WSNW $/13/42¢  5/8/50%
David H. Calk W5BHO 5/5/500  1/1/51
A. David Middelton W5CA, W7ZC 1/1/51 1/1/55
Robert E. Cowan W5CF 1/1/55  1/1/81
Grady A, Payne \WS5ETA 1/1/57 1/1/61
Dr. Roemer . Best W5QKF 1/1/61

# Turned over duties to Mr. Caswell
2 Beeame acting director.

3 Died in office.

4 Bpecial election.

5 Elected vice president.

¢ Moved up from alternate director.

Canadian General Managers & Directors

A.H. K. Russell c9AL (XRE) /1724 1/1/30
Alex Reid VE2BE 1/1/30 5/13/80t
Noel B. Eaton VE3CJ 5/13/602

1 Resigned upon election as a vice president,
2 Moved up from vice directar.
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A Turnstile| D:pole for

G-and 2-Meter
Mobile
Modifying a Popular

2-Meter Antenna for
Two-Band Use

BY EDWARD P. TILTON,* WI1HDQ

tages for v.h.f. mobile work. In hilly ter-
rain they may give somewhat better aver-

age signal strength than verticals, und the
improvement in signal-to-noise ratio when the
change is made from vertical to horizontal is
appreciable, especially on 50 Me. The price of
these improvements is the installation on the
family car of some sort of antenna that only «
ham could love. His affection for his G-meter halo
is certainly not based on its attractive appeur-
ance, und it is seldom shared by non-ham mem-
bers of the fumily. SRR

Thus it was that this writer, about to take off
on a transcontinental trip with the wife as a
pussenger, began to scratch to think up something
in the way of a -meter mobile antenna that was
not quite so vbnoxious as the 3-ring circus com-
monly used in G-meter mobile work. .\ bright idea
dawned one day when we inadvertently put our
2-meter turnstile on the §-meter rig. To our sur-
prize, we heurd a few signals, and even worked
one loeal station, with results about comparable
to the none-too-goud coverage we'd been getting
with a 6-meter whip.

1If our “Turnstile for Two,” ' worked thut
nmuch on 6 in its original form,: it should be pos-
sible to muke u useful 6-meter antenna out of it
without too much trouble. The obvious step was

*V.h.f. Editor, QST'.

1 Turnstile for Two,” Campbell, April, 1059, Q=T
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HORIZONTAL antennas have definite advan-

to it it out with loading coils at the
inner ends of the elements, to reso-
nate them in the 6-meter band.
After doing this, we found that the
originator of the design, W1CUT,
had done it with his some yews
ago. This information came too late
to save us a few hows of cutting
and trying that resulted in the an-
tenna to be described.

The original 144-Mec. turnstile
described by W1CUT! has a round
block of insuluting material about
15 inch thick and 1 to 114 inches in
diameter, at the center, which ucts
ay u support for the four elements.
One pair of clements is fed from
the coaxial line to the transmitter.
The other pair is fed through a loop
of coax 90 degrees long. This is
about 1314 inches for solid-dielec-
tric coax. The conductors of this
loop are in parallel with the main
coax at one end, und the elements
are connected to the inner and
outer conductors at the other end
of the loop.

To modify this complete setup
for 50-Me. service involves four
loading; coils, and the installation
of a 50-Me. phasing loop. This was
more than we wanted to under-
take, since the objective was an
antenna that could be changed from
144 to 50 Me. easily. We com-
promised on a 50-Mec. dipole, using one pair of
144-Mec. elements and two loading coils. These
elements are fed from the main coaxial line. The
2-meter phasing loop is left in place, and two
6-32 screws are run into the insulating support, to
hold the lugs on the ends of the phasing loop in
position when their two 2-meter elements are re-
moved.

Construction

The method of mounting the 6-meter loading
coils and the elements is shown in Fig. 1. This is
one side of the system, the loading coil itself is
omitted in the interests of clarity. Another
combination is fustened in place on the right side
of the ceuter support in the complete conversion
for 6.

The 2-meter element, A, has & stop nut on its
threaded end. A star lug goes under this nut, und
the element is screwed into a l-inch ceramic
pillar, B. A piece of poly rod !4 inch in diameter
and 1 inch long, threaded for 6-32, would serve
equally well. The other end of B has a section of
6-32 serew threaded into the end, with another
star lug and locking nut. The right end of this
screw threads into the turnstile center support, C.
A lug at that point provides for connecting the
coaxial feedline.

The t-meter loading coils are 1134 turns of
prepared coil stock, 34-inch diameter, 16 turns per
inch: in this instance B & W Miniductor, No.
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Fig. 1—Detuails of one element of the 2-band mobile v.h.f. antenna. The 2:meter element, A, is used alone, or a loading
coil is inserted in series, as at B. The insulating support C, carries 4 elements when the antenna is used
as a 2-meter turnstile, or two, with loading coils, when a é-meter dipole is wanted.

3007. This coil stock just slips over the hali-inch
veramic pillar, and it stays rigidly in place when
the leads ure soldered to the lugs. The last turn
of the coil is unwound and then rewound loosely,
so as to permit a slight adjustment of the in-
ductunce by changing its spacing. The resonant
frequency of a loaded antenna of this kind is
quite sharply defined, so a small adjustment:
range after the assembly is mounted in place
is helpful.

The mount for the antenna is similar to one
described by the writer in QST for June, 1962.
Though the trim features that made this kind of
mount applicable to a 1962 Corvair are not pres-
ent on the 1965 version we're now driving, it was
a simple matter to adapt the no-holes principle to
the new cur. The support for the antenna is a
length of l4-inch rod, which sets into a !4-inch
rod section about 2 inches long, mounted on a
bracket fashioned for the purpose and sttached
to the air vent just in back of the rear window. A
couxial fitting on this mount carries the coax
running to the operating position. Thus, the
turnstile/dipole assembly can be lifted out, the
coax disconnected, and a whip or other antenna
substituted at will. The whole thing can- be
removed in a matter of minutes, if we want a
totally “clean” cur now and then, a feature that
will be appreciated at trade-in time.

Adjustment

The system must be pruned to get it to resonate
in the portion of the bund desired. The resonant
frequency can be checked by disconnecting the
coux leads, connecting u small loop «of wire
hetween the inner ends of the loading coils, and
coupling a grid-dip meter to this. We started with
“guess’’ coils of Miniductor consisting of what
was available when a standard piece was cut in
hulf. This turned out to be quite low in frecuency,
and the coils were pruned in equal amounts on
each until the resonant frequency was about

50.35. This works reasonably well up to "about

50.7 Me., and down to the low end.

The unwound turn at the end of each coil
comes in handy Lere. Don't expect u low s.w.r,,
if the svstem is fed with 52-obm coax. The im-
pedance of a loaded antenna of this kind is quite
low, und the minimum s.w.r. on our dipole turned
out to be about 214 to 1, which is quite close to
what would be expected. There ure ways thut thig
could be matched, but with the short feedline

and low power in o mobile setup, little would be
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gained by precise matching. The main considera-
tion is to get the untenna to take power. Chang-
ing the length of the feedline may help in this.
Thig is not matching, but getting the line to wu
resonant length muy improve the results over
what develops with a random length.

Results

An antenna about 40 inches long is not going
to break any 50-Mc. DX records, but it does
work. Many comparisons have been made with
a guarter-wave whip, mounted in the same spot
on the car. In working with horizontally polarized
stations the difference is very marked indeed, if
(und this is important) the horizontally polarized
beam is aimed at you. What little radiation there
is off the sides of such un wrray may be largely
vertical, and consequently some very confusing
indications can result from random listening
checks. When .you are off the side of a beum the
signal may be very much stronger on a vertical
whip than on any hotizontal antenna, ThlS is
just another one of those unomalies that ‘make
antennas valuation anything but a 31mple matter.

Polarization does not meun too inuch in 50-Me.
skip work, and a whip may turn out to be quite u
good antenna in comparsion with u, haJo or this
loaded dipole, \vhere the inferior slg;nal-to-nolse
ratio of the vertical whip is not too much of =
problem. In local work with horizontally-pola-
rized home stations, however, even these small
antennas have a marked advantage.

1t has been found that the louding coils can be
left connected in one set of elements, and the
unloaded 2-meter elements left in place on the
other pair of terminals, resulting in a 2-band
mobile installation of sorts. What you have this
way is two dipoles, however, und the directional
properties are «uite marked on both ‘bands. In
the W1HDQ mobile installation u couxial switch
is connected in the line from the antenna mount,
so that the antenna can be connected at will to
either the 50- or the 144-M¥¥transceiver, without
diving under the dash for eable changing. This is
useful on a long juunt, where 6 is often monitored
fur possible bund openings and 2 is used for local
work in areas of high popula.tion densit,y

The hybrid array used in this way is no world-

_beuter, but it does well enough to permit routine

contuacts on both bands — conveniently, and with
less offense to passengers and passersby than re-
sults from scpurate mobile antennas for.both

bands. [057]
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Announcing the 32nd ARRL Sweepstakes

CONTEST PERIODS

Starts Ends
Saturday, Nov. 13 PHONE  Monday, Nov. 15
2100 GMT 0300 GMT
Saturday, Nov. 20 C.W. Monday, Nov. 22
2100 GMT 0300 GMT

I'r’s that time of the year again when a peculiar
malady strikes the domestic contester. ()nce
bitten he's never the same when an ARRL
Sweepstakes comes along! The middle weekends
of this month of November have been set aside
as follows: starting time for phone is 2100 GMT
November 13 ending at 0300 GMT November
t5. The c.w. period starts 2100 GMT November
20 ending at 0300 GMT November 22. This sep-
arate weekend pattern worked well in 1964 and
has been retained for 1965 with a time-out
uddition permitting 24 hours of operation out
of a4 30-hour period. However, the “off”’ periods
may not be less thaun one-hulf hour at a time.
This would permit 12 half-hour *offs”, 1 six-
hour “off”, or any combination in between.

The basic exchange (a simulated message
preamble), stays as in '64. Follow the example
shown, using the wear of your first license as
the check and the month and day (not year) of
birth uy the message date. Remember to send
this information ay it refers to you, the operator,
whether you operate your own or another
station.

Certificate awards will go to the section and
club leaders, both phone and c.w. Novice and
Technicians may be eligible for awards too,
see contest rule 6. A handsome coco bolo gavel
will be auwarded to the club with the highest
aggregate score.

Log forms and Operating Aid No. 6 (to avoid
duplicating QSOs) are now avuailuble. Please
request your forms as soon a8 possible from the
ARRL Communications Department, 225 Main
St., Newington, ('onnecticut 06111. Logs must be
postmarked by Dec. 15, 1963, to be eligible for
score listing and awards.

U in the 88!

Rules

1) Eligibility: The contest is open to all radio amateurs
in (orofficially attached to) sections listed on page 6 of this
issue of QST.

2) Time: All contacts must be made during the contest
periud indicated elsewhere in this announcement and
between amateurs in (or officially attached to) the 74, sec-
tions. Yukon-N.\W.T. (VES8) counts as a separate multiplier,
for a possible total of 75 multipliers. Time spentin listening
counts as operating time.

3) QS0: Contacts must include certain information sent
in the form of a standard message preamble, as shown in the
example. C.w, stations work only c.w. stations and phone
stations only other phones. Valid points cun be scored by
contacting stations not workingin the contest, upon accept-
ance of your preamble and/or receipt of a preamble.

4) Scortng: Kach preamble sent and acknowledged counts
one point. I<ach preamble received counts one point. Only
two points can be earned by contacting any one station,
regardless of the frequency band. The total number of
ARRL sections (see p. 65) worked during the contest is the
“*section multiplier.” It is not necessary for preambles to be
sent both ways before a contact may count, but one must be
received, or sent and acknowledged, before credit is claimed
for either point(s) or multiplier. Apply a *power multi-
plier’ of 1.25 to c.w. entries and 1.5 to phone entries if the
d.c. input to the transmitter output stage is 150 watts or
less at all times during contest operation.

The tinal score ecjuals the total “points’ > the ‘‘sections
wmultiplier'’ ¥ the ' power multiplier."”

5) Reporting: Follow the sample shown in reporting
contest results. Printed contest forms will be sent free on
recjuest. Indicate starting and ending times and dates for
each period on the air. All Sweepstakes reports become the
property of ARRL and none can be returned.

There are no objections to one's obtaining assistance from
logging, ‘' spotting'’ or relief operators, but their use places
the entrant in the multiple-operator class, and it must he
ao reported.

A single-operator station is one manned by an individual
amateur who receives no assistance from other persons dur-
ing the contest periods. He may not have assistance in any
mannerin keeping the station log and records, or in spotting
stations during & contest period. The operation of two or
more transmitters simultaneously is not allowed. Contest
reports must be postmarked no later than December 15,
1963, to tnsure eligibility for QST listing and awards.

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

) Awards: Certificates will be awarded to the highest
c.w. scorer and to the highest phione scorer in each ARRL
section. A certificate will also be awarded to the highest
scoting Novice or Technician in each section where at least
three such licensees submit logs in each mode. A certificate
also will be awarded to the highest scoring Novice and
‘l'echnician from sections of less than three entries . . .
that in the opinion of the Awards Committee displayed

EXPLANATION OF “'SS’’ CONTEST EXCHANGES

Send Like a Standard ~ " e
Msg. Preamble, the. ..... NR ’ Call ‘K Place Time Date
Ezxchanges | Contest serial numbers, 1, | Send your | CK (Last two Your ARRL | Send GMT Send month
2, 3, ete., for each station | own call digits of year first | section time of trans- | and day
worked !  licensed) mitting of birth
i | | tnot year)
ot
Sample ] NR 1 WpAIH 49 MINN 0001 DEC 25
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W6ISQ’S “AA’’ CITATION
REQUIREMENTS

(Sce page 144 No- |

vember 1963 UST | C.W.

PHONE

for further infor- i

; 7
Points ' Sections || Poinis . Sections

mation.) !

Conterminous U.8.4.! 67,000 | 72 44,oooi 60
All Canada, plus

KH6, KL7, KP4, 6000 40 4000 30
KZ5, etc.

Novice 600 20 |

exceptional effort. Only single-operator stations are eligible
for certificate awards. Multiple-operator scores will receive
geparate QST listing in the final results.

A gavel will be awarded to the highest club entry. The
aggregate scores of phone and c.w. reported by club secre-
turies and confirmed hy the receipt at ARRL of contest logs
constitute a club entry. Segregate club entties into phone
and c.w. totals. Both single- and multiple-operator scores
may be counted, but only the score of a bona fide elub mem-
ber, operating a station (his or another club members’), in
local club territory, may be included in club entries.

‘The highest single-operator c.w. score and the highest-
single-operator phone score in any club entry will be re-
warded with a **club "’ certificate where at least three single
operator phone and/or three single-operator c.w. scores
are submitted.

7) Disqualification: Failure to comply with the contest
rules or FCC/DOT regulations or the necessity for avoiding
interference with channels handling amateur emergency
communication shall ennstitnute grounds for disqualifica-
tions. In all cases or question, the decisions of the ARRL
Awards Committee are final.

HOW TO SCORE

Each preamble sent and acknowledged counts
one point.

ldach preamble received counts one point.

Only two points can be earned by contucting
any one station, regardless of the frequency band
used.

For final score: Multiply totaled points by the
number of different ARRL sections worked; that
is, the number in which at least one bonu fide
SS point has been made. Multiply c.w. scores by
1.25 and phone scores by 1.5 if you used 150-
watts-or-less transmitter input at all times during
the contest.

Message Credit

Put all that preamble-exchange experience
to work and earn 25 points before SS multiplier
by the follewing:

1. Within 5 days following the end of each of the
SS weekends, check into a net at local or
section level! and send a message to your
SCM (p. 6, QST). The message must be in
proper form? To earn this credit for your
phone and your c.w. entry you must originate
such a message following the corresponding
SS periods.
An example of 2 message in proper form *
appeared in the Operating Aid 9A enclosure in
August 1965 QST. The message text (in not
more than 20 words) should report claimed con-
tacts, sections, mode, power
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and claimed score. An exact

copy (showing station receipt-
ing for the radiogram and
ARR l. time-date sent) musi bhe at-
) tached to your SS entry for
NOVEMBER SWEEPSTAKES any orodit,
_CALL ODE. SECTION 3. It's all or nothing. If all the
SENT (1 POINT) 3 RECEIVED (1 POINT) : r“les are (‘ﬂnlplied “.ith m the
¢ N . ] . .
e 3 NR Z cx | sec| Time |paTE} MR :‘::;:: | sec |rme| oarc |ons ¥ lctter, the procedure will net
iOFF wef s .
- s f— you 25 pointa before mul-
2 - : - tiplier — the equivalent of
f— — e o T I T d
= = 1214 OS0s.
— _ ..
= — I = 4. Leave the figuring to us!
v
0 : s L If there's difficulty reaching a traflic
5: net in your section, it may be sent to a
- - netter in the region or you may try to
1 2 3 s [ K ve clear using the NCEIs (see p. 64A
e 4 OV A June QST). .
™ M el Ve Wat  Rent Om 2 Time Filed and Handling Instruc-
N my whe Mian  Men . . . “ .
n -~y ™ Saik tions are optional, i.e. not a ‘' require-
s v ment” for crediting the message
e v started, but all other message parts as
shown in 9A are necessary.
FMTER SUsARY OELOV ON LAST SHEET USED
Heo ditt, atme, whd o= it sectng whd ol Tetal time on
YCORING, TN 18 x wer Mulr,® = CLAIMED SCORE
Spower multiphior:  G.W.ar 123, phone - - 13 fes 150 werts, o 108, @ ol times.
Type vv.-u’.lm: {iuke hine up if heme burir)
Racorvar. Anteanes
CHECK ONE:  Single Operoter Srohian U} Multisperetor Station i) If multioperator, ploase show calle of oVl spovmons ...
Porticipeting (o ewerd in the lellawing ivh o
I heve chtervad all competition sules s well @8 all raguletions sastabliahad far emetour radie in mp coumry.
My repart is coiect and troe te the best of my Anewledge.
r.mu-l:::'.\::m Ior saspboc, photes. sic.. & mail wonptly 10 ARRL Commynicetions o.,:;;::;:;?:}iu-iwv.m Connacticw 06111,
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" Operating the RTTY Station

BY IRVIN M. HOFF,* K8DKC

Station Control, Assembly of Equipment, Operating Procedui'e

(yuestions arise us to the most convenient

way to connect things. Indeed, merely
hooking up a station to operate at all often be-
comes a problem. Such things 18 antenna change-
over relays, choice of several different antennas,
¢.w. monitors, ‘“hugs,” electronic keys, Monitor-
scopes, panadapters, s.w.r. bridges, speaker mut-
ing for transmitting on voice, u.h.f. equipment —
the list can become quite long, und the problem of
where to put what and how to connect it can be-
come quite acute. Many setups are so complex
that an outsider would have little ides of how to
operate the station c¢ven if he owned similar
equipment.

Asadditiona.l ‘equipment is added to the station,
oL

KEYBOARD
PRINTER

TAPE READER

REPERF

Fig. 1—How to add extra items of RTTY equipment
to the station.

The addition of Teletype equipment only
malkes things more difficult. However, with a little
common logic, it neced be no more troublesome
than adding one of the items listed above.

The “normal” RTTY stution consists of a
printer, a demodulator, a receiver and a trans-
mitter. The input of the demodulator is connected
to the output of the receiver, usuully across the
500-ohm tap so that headphones may be plugged
in without interrupting the RTTY signal. The
output of the demodulator is connected to the

teleprinter. Modern circuits such as the Mainline .
TT/L Demodulator ! allow the printer's selector .

magnets and keyboard to remain hooked in series
for the greutest convenience and
flexibility, while the transmitter rr=re
* 1733 West Huron River Drive, Ann
Arbor, Michigan 48103.
' Hoff, **The Mainline TT/L F.S.K.
Demodulator,” @ST, August, 1965.
2 {off, ‘‘Transmitting Radiotele-
type,” QST. May, 1965.

fig. 2—Wiring for a simple control panel. If each item of
equipment is provided with a cord and plug, it can be
connected into either loop easily and quickly. Cords and
plugs could be provided, for example, for '
the keyboard, printer, tape reader,
and reperforator.
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is keyed directly from the same loop supply.”

As equipment is added, the switching systems
become increasingly complex. A typical station
would involve u printer, a reperforator to cut
tupe cither from the incoming signal or from the
lueal station, and a tape reader to play the tape
at machine speed automatically. Fig. 1 shows
how these might be arranged so that reasonable
flexibility can be attained.

Essentially all RTTY equipment is hooked in
scries. Since the keyboard and tupe-reader con-
tacts are merely switches they cause no current
drain, and thus numerous units can be added. The
gelector magnets in the printer and reperforator
each total 50 ohms when wired in parallel for
60-ma. operation, and numerous units can be
hooked in series without causing concern. It is
quite unlikely that the uverage station would ever
accumulate enough printers to rcause unsatis-
factory operation with all of them connected to
the output of the demodulator at the same time.
Fach unit does develop about 75 volts of induc-
tive kick, in a 6t-ma. loop, when the circuit is
broken, as in a space pulse. Thus with several
units in the. circuit at one time, substantial

. voltuge can be developed momentarily. The
6W6 und other vacuum tubes often used as keying
tubes can easily handle this voltage, but care
must be exercised when using transistor circuits.

In all but the most complex RTTY stations,
one local loop in addition to the demodulator's
own loop system is ample. This gives a flexibility
that is quite sufficient for nearly any purpose.
Fig. 2 shows how the various units can be changed
hetween the demodulator’s loop and that of the
locul loop for cutting tape or for running local
checks.

Fig. 3 shows how this can be accomplished
with instant switching, a system I have used
with success for some time. By adding extra

[] o—*T0CAL LooP

—_

N
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«
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NOTE: ALL JACKS MUST BE INSULATED FROM THE CHASSIS
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S This is the ninth and last of the comprebensive series of articles by KBDKC on amatenr
% radioteletype. 1t suggests how to hook up the equipment to make an operable station,
S and discusses some features of practical RTTY communication. The series, begnun in
2 January 1965 QST and continned throughout the year, is a veritable ““Handbook” for
i RTTYers, especially those who are interested but haven’t yet made a start.

Althongh this article concludes the planned series, readers will be glad to know that
E the author bas other articles in mind for the near future. Keep an eye ont for them!
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4-p.d.t. switches similar to the one shown, the
operator can have complete control over the vuri-
ous units in the system. Make-before-break
(“shorting-type ") switches should be used. If the
current through the machine is in the same direc-
tion for hoth loops there will be no interruption
in the circuit when the switch is thrown. Other-
wise the circuit will be momentarily open, us an
ordinary switch hus no such make-before-break,
and an error invariably results if the switch is

KEYBOARD
PRINTER
TAPE READER

REPERF

Fig. 3—A system using switches rather than jacks gives
maximum convenience. (For simplicity, only one switch is
shown.) No interruptions occur when switching if polarities
of both circuits are the same. A make-before-break
(shorting) switch such as the Centralab 1459
should be used.

thrown while receiving an incoming signal. The
voltage rises momentarily as the switch goes
through the midposition, but this need not cause
concern.

Figs. & and 3 cun ulso be combined, for utmost
Hexibility. The only limiting fuctor on switching
circuits is the operator's imagination. These two
simple eircuits should satisfy all but the most un-
usual requirements. In my station the switches
go to octal plugs, and various items caun be
plugged in yuickly and easily.

Transmitter Switching

Here again, the method used will vary con-
siderably with the demands of the operator. The
simplest system would be one similar to that
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shown in Fig. 4. The two switches could be
placed on or near the.printer so that one would
need to reach only a short distance to have com-
plete control over the printer for receiving and
transmitting. With such an arrangement all that
is needed to go from receive to transmit is to
close S: and type. Surprisingly cnough, few
stations so fur have such one-switch simplicity,
yet without it station operation becomes most
cumbersome. If the transmitter has no push-to-
talk line, it has some means of being placed on the
air by pushing or twisting a switch -—and that
switch can be paralleled by the seécond section of
S for fexibility similar to tha.t shown
in Fig 4.

For greatest convenience, othet func-
tions can be switched at the same time
the transmitter is placed on the air. For 'ifistance,
the tupe reader can be switched so that it will
automatically start when the station bégirs
transmitting, as in Fig. 5. Additiondl switches

have been included so that manual control
ag well as automatic countrol of "the tape
resder can be achieved. A manudal caftrol

switch for the demodulator standby li#id his
been added in Fig. 5 in the event that “re-trafis-
mit” is desired from an incoming signal. Nor-
mally, the demodulator standby line is closed
automatically for transmit (Fig. 4) so that the
transmitted signal may still be monitored
through the receiver without having the demodu-
lator attempt to trip the transmitter while the
operator is typing (in voice circles this would be
called *‘feedback’).

Other Switching Circuits

The schematics shown in Figs. 1 to 5 should
satisfy all but the most unusual requirements.
They should also give the operator some ideas on
how to proceed in designing other switching eir-
cuits he might need or prefer. Certainly there is a
multitude of ways of achieving equipment flexi-
bility, and figuring out switching circuits is a
fascinating aspect of assembling an a.ma.teur
radio station.

To name a few things that might be done, at
K8DKC a model 28ASR is programmed through
the “transmit” switch not only to play the .tape
reader automatically, but also to change, . the
printer and keyboard over to 100 speed for cutt,fng
tape if desired. Also, if the blank key is struck
while in the transmit configuration, 4 c.w. identi-
fication machine starts up, interrupts the tape,
sends the required c¢.w., and then turns the tape
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back on —all automatically. When in the re-
ceive configuration, an incoming blank key has
no effect on the system. At the end of u truns-
mission, striking spAcE FIGURES H will turn the
transmitter off. An incoming signal sending the
same SPACE FIGURYS H will turn the transmitter
on again for complete automation. Thus a tape
can be left on the tape reader and an incoming
signal will turn on the transmitter: the proper
c.w. identification is automatically inserted and
the transmitter turned off at the end of the tupe.

Such switching circuits are an immense per-
sonal pleasure to figure out and wire up, and cer-
tainly add to the fun of RTTY. Other circuits
have been in use by various people, and no doubt,
from time to time some of these will receive addi-
tional publicity. The reader will get ideus from
these examples which can be used in the individ-
ual station, und perhaps will think of a few inno-
vations that the rest of us would enjoy reading
about as well.

Transmit-Receive Change.Over

Since RTTY consists of 100 per cent key down,
“instant carrier’”’ occurs when the push-to-tulk
circuit is activated. The push-to-talk system usu-
ally operates an internal relay that does several
things: (1) removes cutoff bius on one or two
stages in the transmitter, (2) applies voltage to
the antenna change-over reluy, (3) mutes the
speaker for transmitting, und (4) usually provides
an extra set or two of contacts for other purposes.
Full output of the transmitter exists as soon us
the relay closes. Unfortunately, the untenna
change-over relay is energized «fler the p.t.t.
relay closes, and it would be impossible for a
mechanical relay to close before the r.f. voltage
hits its contacts. In fact, it is merely beginning to
think about closing at the time thut full r.f. voltage
is pregent. With a full kilowatt this cun be u seri-
oug problem, and the RTTY enthusiast cun go
through antenna change-over relays very quickly
if high power is consistently used.

There i8 a very simple remedy for this: Fix the
contacts on the antenna change-over reluy to
control the cutoff-bias on the transmitter. Since
the p.t.t. relay normally grounds the cutoff bius,
just lift this wire off its ground connection and
install a juck as shown in Fig 6. If no plug is
inserted into the jack everything operates nor-
mally as in the ‘““before " illustration. By inserting
a plug connected to the auxiliary contacts of the
antenna change-over relay, the cutoff bias cannot
be removed until after the antenna change-over
relay is already on the line, thus providing the
necessary timing sequence. Now the untenna
change-over relay should not be subjected to the
high r.f. voltage that builds up when the trans-
mitter is momentarily without load, and arcing
at the reluy contacts cannot occur. Also, addi-
tiona) protection is atforded the receiver by elimi-
nating this arcing. A fringe benefit is that genera~
tion of undesired frequencies by the contact
arc is eliminated. Television sets in the neighbor-
hood should stop jumping when you key the
transmitter.
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Fig. 4—Typical station control system offering rapid send-

receive switching. S is a single-pole single-throw toggle

and Sz a double-pole single-throw toggle. Both switches

should be mounted close to the printer for greatest
convenience in operating.

Distortion and Bias

Distortion occurs when the pulses are not of
the standard 22-millisecond duration at normal
G0 w.p.m. Several kinds of distortion occur in
practice:

1) Bias. If the timing of the signal is such that
all the mark pulses are longer or shorter than 22
ms. (which automatically makes the space pulses
shorter or longer ), this is a uniform or systematic
type of distortion called “bias.” This type of
distortion can be corrected at the receiving sta-
tion by changing the trigger point on the slicer
~— or more easily, in most cases, by merely mov-
ing the range selector on the printer magncts
enough to compensute.

However, if the demodulator controls are prop-
erly set and the printer's range selector is in the
middle of its best printing range, some =45 per
cent bias distortion can be tolerated by the
printer. This means that the transmitted signal
must really be horrible when it will not print. The
chances are that you will never hear u signul that
bad. With a good threshold corrector in the
demodulutor, little or no need would exist for a
distortion or bias control. Thus the Mainline
TT/L unit offers no such currection device.
Some demodulator designs use mechanical relays
having ‘“bias” windings,” and by varying the
voltage on such windings distorted signals can be
vompensated for. However, such circuits intro-
duce serious disadvantages which far outweigh
the minor correction possible.

1f the mark pulses are longer than normal, it
is called “marking bias;" if the spacc pulses are
too long, it is “spacing bius.”

2) Forturtous distortion is nonuniform (random)
distortion caused by noise bursts, QRM, mechan-
ical trouble, and similar unpredictable phe-
nomena.

3) Characteristic distortion involves timing er-
rors introduced by improper filter design in the
demodulator, where the rise time of the filter
adversely affects the pulse timing. This is quite
typical in certain simple demodulator designs
using one 88-mh. toroid in each channel filter.
However, the printer will accept rather large
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amounts of distortion, so very few amateurs
recognize the fact that their units may have much
greater inherent distortion than they believe.
Published circuits would indicate that few de-
gigners of amateur RTTY demodulators have
concerned themselves at all with characteristic
distortion.

4) Systematic warveform distortion is introduced
in the sending setup; an illustration is contact
bounce on the keyboard or tape reader. Many
f.s.k. systems using a shift pot and partially-
saturated diode have this systematic waveform
distortion — often so badly that just by listening
to the signal it will be immediately noticed. As
Merrill Swan, W6ALEL, has often said, “It sounds
like a wet mop or a man walking through heavy,
sticky mud.”

There ure probably other types of distortion,
but these are the ones of most interest to the
amateur. In general, with a well-designed f.s.k.
system on the transmitter and a properly-de-
signed demodulator on the ouput of the receiver,
distortion will be minimal. If it does exist, in all
probability the keyboard contacts on the printer
or tape reader should be cleined.

Narrow Shift

The use of 170 c.p.s. shift offers so many advan-
tages that it is a little surprising that so few sig-
nals are heard using it. Of course, the transmitter
stability and receiver tuning become five times
more critical when compared with 850 shift, but
with the current high-quality s.s.b. equipment
used by many RTTY stations, there is no reason
why good operation on 170 shift cannot be real-
ized. Ior one thing, the signal takes only a
fraction of the bandwidth that 850 consumes, and
thus conserves space in our ulready-crowded
bands. However, the real advantage lies in the
reduced bandwidth possible in the receiver: opti-
mum selectivity for 170 shift is only 275-300
cycles. As a result, nearly all extraneous signals
can be rejected.

An additional benefit not to be overlooked is
the absence of Morse stations in or near the same
frequency. This is based on physiological aspects
of the human ear — basically, it is hard to. pick
out a Morse signal near a narrow-shift f.s.k.
signal in the audio beat-note region that is nor-
mally used for c.w. reception. Thus, if you have
been badly bothered by Morse interference on
850 shift it is probable you will no longer be both-
ered by it when using 170. At the same time, the
Morse operator benefits because you allow him to
have some of the spectrum you were wasting
before between the mark and space frequencies.

1t is probably true that less selective fading
occurs on 170 shift, and this upsets some of the
more enthusiastic proponents of the new limiter-
less ‘“‘two-tone” demodulators (such as the Main-
line TT/L with the limiter switch turned off) as
they like to go looking for signals showing selec-
tive fading —instead of folding up shop as
previously! If a limiterless unit is no! used, the
reduction in selective fading becomes an ad-
vantage.
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Receiving 170-Cycle Shift with the
Mainline TT/L Demodulator

The f.m. input section included with the
Mainline TT/L f.s.k. demodulator has a rather
linear response which allows the demodulator to
copy shifts from very narrow (under 20 cycles)
to more than the normal 850. However, when
copying 170 shift, better results will be obtained
by using a filter system intended primarily for
that shift. The autostart and wmotor-control
systems will then also work normally.

Fig. 7 shows a 170-shift filter system intended
for use with the TT/L Demodulator. If a 3-p.d.t.
switch is included in the TT/L, the original 850-
shift unit can be instantaneously exchanged with
the new 170-shift unit while still retaining the
advantages of using the limiter or not at the
operator’s choice.

Note that the capacitor values are only
approximate. The correct value for 2125 c.p.s.
would be around 0.064 pf. and the correct value
for 2295 would be around 0.054 uf., but the
actual values of the capacitors vary so much
(even with 10-per-cent-tolerance Mylar types)
that only approximate values can be given.
Those shown will not, in any event, miss 170
shift far enough to cause much concern.

The bandwidth of euch filter is 80 cycles at the
—3 db. points. The resistors in series with the
two 88-mh. telephone toroids are quite necessary
to provide equal bandwidth and proper balance.
Without the resistors, the filters would not bal-
ance and would be only about 33 cycles wide.
Such a narrow bandwidth would distort the
incoming signal excessively. About 50 cycles is
the minimum usable bandwidth for 60-w.p.m.
RTTY signals.®

This unit for 170 will have greater output
voltage than the 850-shift unit, but this should
cause no concern. The tuning-indicator sensitiv-
ity control can be changed accordingly.

3 Poor, "‘Filters for RTTY," RTTY Bulletin, May, 1964,
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Fig. 5—An advanced station-control system offering

‘'retransmit” as well as automatic control of the tape

reader for transmitting. Ss is seldom used, and S, is an
integral part of the tape reader.

S1, 83, S4+—S.p.s.t. toggle.
S2—4-pole double-throw rotary (Centralab 1938 or
equivalent),
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""Autostart’’ and the Mainline TT/L F.S.K.
Demodulator

The term “Autostart” scems to have caused
some confusion among the older readers at leust.
In the past, ‘‘autostart” consisted of rather
elementary circuits limited to v.h.f. where the
receiver had built-in squelch and where a.f.s.k.
was used to minimize drift problems. Thus when
we now talk ubout usutostart many readers
immediately think of v.h.f. operation in which
they may have no interest.

The Mainline T'T/L Demodulator incorporates
an entirely new type of circuit which allows the
demodulator to be used for autostart purposes
on any frequency, including h.f. as well as v.h.f.
As a result, the operator need not use fixed-
frequency reception, nor need he keep the equip-
ment tied up in the hope that some fricnd may
yometime leave a message. (Fixed-frequency
autostart is possible and very practical with the
TT/L, of course.)

Perhaps the term “automatic copy” would
describe an additional purpose of uutostart
more satisfactorily. The operator can tune in a
conversation on RTTY and then leave the room
(or leave for the office or go to bed, for that
matter) and vet be able to read the copv at his
own convenience.

With this in mind, many operators now ‘using
the TT/L use the autostart even while on the air.
It is this feature of autosturt that makes its
general use of value to nearly every amauteur,
even though he may have no interest in the
classic version of autostart, which iz fixed-
frequency operation.

Autostart can thus be used to monitor any
conversation, fixed-frequency for occasional
traffic or messages or call-ups by friends, or
even for use in receiving commercial or MARS
frequencies automatically.

Maintenance

The Teletype Corporation publishes manuals
on euch of the machines it has manufactured. The

.. U8 Government publishes many manuals for

the correct maintenance und adjustment of the
various machines it hus bought. Procurement of
these manuals should not be too difficult, and
many times they are advertised for sule in this
and other publications. Also, it should be possible
to induce s local repairman working for the
Telgtype section of the Bell System to come over
on one of his free evenings and “youtine” your
machine once a year — all it will need with nor-
mal ham service. 1t is also possible that after one
time with such an experienced person, you will
henceforth beable to do ordinary oiling and main-
. tenance yourself. One of the fascinating things
" about RTTY is working with the machinery,
although in a few isolated cases this will not be
practical.

As a quick summary, oil all felts which appear
to be provided for the purpose; use a fashlight
and search out all places where mechanical motion
scems évident and give them a drop of oil. More
damage can be done on the typical machine by
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lack of oil than by over-oiling. When finished, be
sure to clean off the keyboard contacts, as « thin
film of oil is often sprayed on them by the various
rotating mechanisms which flip it off.

Ribbons

Ordinary typewriter ribbons can be used, but
it secems they only last a short time. Actually, the
ribbon does not wear out, but even one roll of
paper represents a great deal of printing. I would
venture a guess that one double roll of Teletype
paper might be roughly the equivalent of u reaum
of typing paper. So it is not unusual for a ribbon
to print quite lightly at the end of a large roll of
paper.

The average amateur will make a ribbon last
until he can barely read the paper. Actually, the
ribbon may still be in excellent condition but
simply have used up most of the ink it originally
had. Several inexpensive “‘re-inkers’ are ou the
market, for those who would rather do a little
work on the ribbon than spend the $1.50 to $2.50
that a new ribbon will cost.*

Where To Find Amateur RTTY

In each month’s issue of QST typical RTTY
frequencies on the various bands are listed in
the same section that contains the WI1AW op-
erating schedule. These ure:

3605 to 3640 ke.
7040 = 23 ke,
7140 = 2-3 ke. (most often used for

170 shift)

14,085 to 14,100 ke.
21,000 = 23 ke.
52.6 Me.

146.7 Me.

With the exception of v.h.f., where the activity
depends entirely on the local area, most of the
operation at night is on 80 meters, while in the
afternoon and early evening it is on 20 meters.
Occasionally, especially during contests, signals
will be hieard on 15 meters. On Sunday mornings
a group will be heard around 7140 ke., where
most of the 40-meter activity at one time existed.
Since the Kuropeans are limited to 7100 and be-
low, the suggested frequency for the 40-meter
band is now 7040, but signals are heard on the old
7140 frequency nearly as often.

There is so little activity on 10 meters that
there is no suggested frequency, but signals are
heard occusionally around 29,090 ke.

80 meters:
40 meters:

20 meters:
15 meters:
6 meters:
2 meters:

Technique on the Air

When first coming on the air, remember that
sume operators may be receiving you on auto-
matic copy, and their printers may be producing
mostly garble when you send your Morse identi-
tication. Thus (although very few operators do
this) it would be most kind to push the LETTERS
key tive to ten times to let the uther operator’s
printer get back into operation properly, und
thcn turn up two new lines of paper. This will

+ W7ARS hasa patent on such a device, which he aella ata
modest cost.
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isolate the Morse garble 8o it will not interfere
with quick scanning of the paper. The sume thing
should be done ut the end of the message, just
prior to sending the final Morse identification, to
leave u little empty space between what you last
sent and the Morse. Many operators just quit in
the middle of the line und send Morse, forgetting
that at the other end garble will result. Also,
the carriage may be caused to return to the be-
ginning of the line where it might wipe out the
copy already typed, by over-printing.

At the end of each line, the operator should get
in the habit of sending

CARRIAGE RETURN
UARRIAGE RETURN
LINE FEFD
LETTERS keys

It is amazing how many unfortunate variations
of this correct procedure have heen invented by
various operators. As many machines have now
been adapted to various types of non-overline
protection, systems other than this may and often
do turn up unwanted extra lines.

Breaking into a Round-Table

On voice and Morse, it is customary to send a
quick “Break” and then stand by. On some
s.8.b. frequencies this technique merely infuriates
those already on the frequency. On RTTY, many
operators take the c.w. key and send “BK” in
Morse, but it is seldom they are acknowledged
when this occurs, us most teleprinters do a poor
jub of receiving Morse. A method that normally
works quite well is for the stution intending to
break to ascertain previously that he is on the
correct frequency so that when he starts trans-
mitting he will be heurd instantly.

When “Henry” has finished his transmission
and has just turned it over to “Dusty” via
RTTY identitication of the stations, Henry must
finish his transmission with a Morse identifica-
tion. The best possible time to throw your carrier
on is while Henry is still sending his Morse, as
Dusty is already reaching for the switch. 1f you
wait, until Henry finishes and has killed his
carrier, you probably are already too lute to
break in.

So while Henry is on Morse, start to transmit
and send ten to fiftcen LETTERS kevs to let
Dusty’s printer get synchronized once more, as
he probubly turned it to standby while Henry
was on Morse. Then, it you like, indicate your
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intention of breaking, follow with your euall
letters, send your Morse, and then kill the currier.
Dusty will in this case undoubtedly heur you and
let vou in on the round-tuble.

Other methods may work, but this is one of the
most reliable.

Unshift-on-Space

Some machines, particularly those used by the
military and many Kuropeans, do not have un-
shift-on-space. (This wus discussed to some
extent curlier in this series.) This meuns thut once
you huve gone to FIGURES case, the machine will
remain in FIGURES case until & LETTERS churacter
is received. This can be a most aggravating nui-
sance on RTTY, and is certainly most undesiru-
hle for ham operating. We only mention it at this
time because hams ull over the world should real-
ize that most atmateurs use machines that do have
unshift-on-space, 8o the printer goes back to
LETTERS case immediately after hitting the space
bar between words. Many Kuropeans who wish to
send: “72 73 73 73" do not send a new FIGURES
character after each space bar, und thus uare
printed by most of us as: “73 UR UFR UE.”
People on both sides of the Atlantic should always
remember that a LETTERS key should be sent to
return to LETTERS case (that is, don't use the
space bar for lower case), aud that any time the
space bar 7s struck a new FIGUREsS character will
be needed for any subsequent numbers ar punc-
tuation.

Abbreviations

On Morse it is quite advantageous to use as
many abbrevistions as possible, hence the “Q”
code and number code (such as “73” “S887),
Unfortunuately, many operators seein to think
that such abbreviations are suited to RTTY
operation ay well. It is my opinion that RTTY
should be conducted just as you would write a
personal letter either on a typewriter or in long-
hand. An example of currying abbreviations to
the ultimate was heard on the uir recently on
S0 meters:

.. - ALSO 4 MEN TT DONT HAVE 2
WRK . AND NEITHER 1t OF TM IS
ME ... MEBE1OFTMISU...OR DO
I SND JEALOUS? THE GEN MGR OF TT
STN IS A GUD FRND OF MINE AND A
POTENTIAL TTYER ... BUT HE IS S0
BSY TT HE MAY NVRGET 21T ... BURT
HAS BEEN HOT 2 TROT ON 6 AFSK ON
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afternoon goes by but that severul DX signals
are copied. 14,090 to 14,100 ke. are the most
usual frequencies for bearing DX, wnd the best
hours are usually wround 1800 to 2200 GMT,
which is evening in urope. On week ends this ig
modified somewhat. DX RTTY activity follows
voice DX activity to w great extent. Leading
enthusiasts have already worked over 40 coun-
tries on RTTY.

A note here regarding the demodulator might

820K " e

GRND.

FROM o
LIMITER soK
BY- PASS 2z

SWITCH

5% CzJ/

L, .08

Fig. 7—Narrow-shift filter system (170-c.p.s. frequency

shift) for the Mainline TT/L Demodulator. Capacitances

are in uf.; resistances are in ohms (K = 1000). Fixed
resistors are 2 watt.

Ci, Co, Ca—Mylar.

L1, Lo—88-mh. toroid.

Ri—Linear-taper control.

Note: C) selected to tune Ly to 2125 c.p.s.; C2Csz selected
to tune L2 to 2295 c.p.s.

820K
sgmh,

L
T

22951y

AUTOSTART ON TT FREQ. HE HAS BN
BUGGIN ME 4 A CPLE MNTHS 2 GET TT
6M RIG GG SO WE CUD GET THE AUTO-
START NET GG ... S0 MEBE U SIHUD
TNK ABTGTGON IT 2. . ..”

[ think most of vou would agree this is over-
doing things — ut least somewhat!

Traffic Handling

Onpe of the outstanding features of RTTY is
its ubility to huandle traffic quickly and accu-
rately. However, we should like to point out that
the teleprinter is a different machine from un
automatic Morse key, and the content of mes-
sages can and should be soutnewhat different.
It is my contention, backed up by many out-
standing men in the field, that messages are best
handled in the same way as office business corre-
spondence — there should be few, if any, abbre-
viations, and regular punctuation should be used.
The business of spelling out a ““.” as “PRD”
or “PERIOD” is almost toov silly to discuss.

{¥Vith the introduction of the Mainline TT/L
with integral autostart and optional motor-sturt
control, unlimited possibilities exist for 80-meter
and other h.f. autostart unattended nets to op-
erate during all or any hours. By carrying things
to extremes, it is possible (although not too likely)
that an intercontinental autostart net could
automatically handle large volumes of traffic
with very few operators actually being present.
Automatic retransmit could be achieved eusily
enough, although at present this would require
some experimental waivers by the FCC.

DX

Quite a number of enthusiasts now have the
WAC (Worked All Continents) award on amateur
RTTY. Asia is 80 hard to come uacross that one
active station there for a few days would certainly
swell the ranks. However, 20 meters is an excel-
lent band to work DX RTTY, aund hardly an
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be in order: The best results on DX RTTY will
probably be achieved with a limiterless demodu-
lator using fairly-narrow c¢hannel filters. The
weak incoming signals are too easily blocked by
Morse stations who do not know the frequency is
being used. Limiterless reception seems to work
very well on weak signals showing selective
fading. Again, use of 170 shift offers distinct
advantages for DX work.

Contest Work

Contests on RTTY are becoming increasingly
popular. A contest sponsored by this country is
held each fall, and several different Kuropean
countries are now holding international DX-
RTTY contests in the spring and summer. Here
again is an opportunity for the sharp operator to
strut his stuff. Huving a limiterless demodulator
that copies well on mark only (ATC) as well as on
both mark and space (DTC) at kevboard or tape
speed i8 4 decided advantage. A receiver with
quite narrow i.f. selectivity also helps, as does
having optional filters in the demodulator that
are quite narrow.

Quick tuning via the audio comparison method
with s *“mark stundard ”’ oscillator, as mentioned
previously,® is most valuable in this case. A
limiter system working from a receiver with a
fairly broad i.f. is all but hopeless without many
repeats and great patience. With narrow filters
and the ability to copy on mark only, with no
limiter and no a.v.c. used in the receiver, stations
can be rather eusily singled out: even quite weak
stations will be copied with no errors other than
their own keyboard errors. Such a system enabled
me to take top honors in the North American
continent in a recent contest.

Contest logs are another thing, but can usually
be filled out while running “CQ contest” tapes
automatically on the tape reader. A well-or-
ganized contest station is the height of operator
proficiency, and here quick breuk such as in Iigs.
4 or 5 is almost a requirement.

Conclusion

The preparation of the material contained in
thig series of articles has taken a great deal of the
time of a number of people in addition to the
author. It represents the current state of the art
so far as we are capable at this time of deter-
mining it. Although the presentation has been
influenced to some extent by the author's pref-
ercnces and experience, a conscientious effort
has been made to give all sides of the story as

(('ontinued on [64) i
5 Hoff, “ RTTY Indicator Systems,’” QST, October, 1965,
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lack of rain, the Midwest was being
drowned with water from heuvy spring
raing. Rivers and streuwms throughout Minne-
sota, Indiana and Towa grew to tremendous size
with the millions of gallons of water heing flushed
into them from the melting mountain snow.
Mujor tlood areas were along the Mississippi
River neur La Crosse, Ind., and \Winona, Minn.,
and another Hood, separate from the Mississippi
in Mankato, Minn., where the Blue Earth and
Minnesots Rivers meet.
By Apr. 7, things in Mankato were getting
rather serious, and amateurs, who up to now

WHILE the East Coast sat baking from the

hadn't becn called upon for ussistunce, were.

pressed into service, providing communications
in places where the existing communication
service was uvverlouded, or where there were no
other means of communication. WORNY und
WOTCK had set up a 6-meter f.m. buse unit at
the flood headquarters in downtown Mlankato,
using the call WOWCL. At this time, several
mobiles went into service, providing direct con-
tact with flood headquarters for the city, county,
e.d., Red Cross and Sulvation Army. This system
was also used to handle security traffic. The mo-
bile units were stationed in each of the Hooded,
or to be flooded areas, critical points along the
dikes and to various places where larger numbers
of volunteer workers were stutioned. Wherever
possible, officials were permitted to tulk directly
with each other to suve time and avoid confusion
in relaying informution.

During the late evening hours of April 7 and
early morning of April 8, only v.I.f. was permitted
to operate to direct evacuuation of the lLe Hillier
aren und position the National Ciuardsmen, who
had been called out to help the volunteers and
guard against vandalism in the Hood areu. Mem-
hers of the Ratsey Co., Minn., AREC who were
equipped with mobile gear were sent to Mankato
to help ulleviate the load on the existing mobile
patrol units. The cars were equipped with 2-meter
f.m., and a base station unit was also provided.
When the coust guard was called into action, the
flood headquarters crew set up o 6-meter link
between hq. and the coast guard van which was
stationed outside the city, on high ground so com-
munications between the van and the coust guard
headquarters, in St. Louis, Mo., could be main-
tained.

A permanent link was also set up between Red
Cross headquarters at the flood control and the
Red Cross evacuation center on the Mankato
Stute College campus. This helped lighten the
load on the telephone cirenits, and reduced the
transit time for truffic from several hours to al-
most instantaneous. On April 8, o 75-meter sta-
tion with areas up and down the river and other
with areas up and down the river and other
points. Contact was maintained with all key
points in the state, xnd much traffic was handled.

On April 9, c.d. officials requested additional
mobile units, and the call went out. Amateurs

¥ (Communications Asst., ARRL
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FLLOODS

IN THE

MIDWEST

Amateurs Again do

“What Comes Naturally’’ and
Provide Emergency
Communications to Flooded

Towns

COMPILED BY
PETER CHAMALIAN,* W1BGD

2 a o

The Clinton, lowa, flood control center operated under the

call WAPEIQ /@. Seated is KOSCW, Clinton EC, and stand-

ing is WOBLH. WAQEIQ was kept on the air for 17 con-
secutive days during the worst part of the flood,
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At the other side of the Mankato control center, we have
WA@DFT manning one of the rigs.

from 2 100-mile radius of Mankato responded,
and those who couldn't be used by ¢.d. were sent
to Chaska, another hard hit area, und New Ulm,
upstream from Mankato.

In the Minneapolis areu, WAOSCQG had formed
a 6-meter net, with the primary coverage being
Minneapolis. By April 25, the net was called into
action to provide emergency communication from
Watertown to Minneapolis for Red Cross traffic.
KOQYP set up another stution and maintained
communication with the Carver Clounty flood
control center in Shakopee. As many as five mo-
hiles were in operation ut one time, tuking care of
watching the dikes, checking the bridge com-
ing into Watertown, checking on gravel being
brought for the dikes and other important details.
A station was set up at the Red Cross headquar-
ters using the call WOREA. Amatewrs from the
Ramsey AREC helped man the station and
many were on duty for almost 24 hours a duy
during the worst part of the flooding.

In the \Winona Co., Hood, AREC members had
started to prepare for the flood at their monthly
meeting, but most of the basics of the operation
had been predetermined. Amateurs were to pro-
vide statewide and nationwide communications,
leaving the local work to the c.d. crew. Operation
wag sturted on April 12, initiated by EC WAOIAW
and his assistant, WOMLJ. This was to be a day-
time-only operation, the primary duties of which
involved securing flood reports from cities up-
river and relaying them to c.d. headquarters.
A coust guard van was set up in Winona, and
maintuined liaison with the wmateur operation
via o six-meter link provided by KOYRV.

At this time, it was decided to move the stute-
wide e.d. system headquarters from Rochester to
Winona, and their base of operation was set up
in the gym at St. Mary's College. A six-meter rig
was installed in an army amphibious vchicle,
owned by the college, for use by c.d. us their ob-
gervation vehicle, and communication lines were
maintained with their headquarters. Since the
telephone lines were intact, amateur activity was
limited and used only as u buackup for the tele-
phone service and to places where there were no
provisions for telephone communication.

52

Amateurs from Grand Forks, N. Dak., at the
request of K8GHE/0 at the (irand Forks AFB,
set up and maintuined liaison between the base
and Idast Grand Forks, Minn., where the air
force had sent men to assist the flood workers.
Mobile units were used to patrol the flooded areas
and provide communication where needed. Dam-~
age in North Dukota was slight, and the wmasteurs
were able to devote their full effort to the Minne-
sota town.

On April 11, the ¢.d. director for ('linton, Iowa,
requested the AREC’s help in providing emer-
gency communications for the city throughout
the disaster period. WODFZ, WAOGYB and EC
KOSCW hegan compiling « roster of personnel
and equipment that would be availuble for the
emergency operuation.

On April 16, WAGEIQ/Y went on the air from
the (‘linton City Hall to act as the control stution
for an operation that lasted for 17 days. Mobile
units were sent to the sand loading pits to relay
to truck drivers information on where their load
was most needed. Flood Control hqg. had to know
what sections along the dike were running short
of supplies and they had to know where to send
volunteer workers as they reported for duty. The
Red Cross and the Sulvation Army had to know
where their food and coffee wagons were needed.
KOZWB handled the liaison between the local
operation and the low band nets.

In Lee Clounty, Towa, KGWVK reports that
communication was provided for the (ireen Bay
flood urea by the RACES group and liaison was
maintained with the Seott (Co. RACES head-
quarters in Duyenport.

In Lua Crosse, Ind., the c.d. director requested
communication backup links, and the AREC
mernabers set up a local net on 2 meters and a
long haul net on 75 meters. On Apr. 185, KOUTN,
Vernon Co. KC, was able to lend additional
2-meter equipment which was distributed to pre-
selected spots, und by evening most of the units
were on the air. Later that evening the local radio
otficer requested a link to the city hall be set up.

In Mankato, Minn,, AREC and Mankato Radio Club mem-
bers operated WOWCL. Pictured here are the 75 and
2 meter stations with (L. to r.) KAICG (EC), WHTCK (Minn,
SCM), WABCAE, WBHUU (EC) (front), K@KCJ and WHVOA,
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center, relaying traffic to WOMNG who in turn
relayed it to Madison. WA9GJD and WA9HXR
had set up an emergency communications center
on French Island and were handling traffic on
hoth 2- and 75-meters. An additional 75-meter
station was required at the city hall, and was set
up by the evening of April 19 with \WA9HXP and
WYZZI as operators, and WYOOL wuas used to
relay traffic to Madison. On the evening of April
20, KOZUY took over as NCS from W9PJ /9, while
WOIGPU and W9VRI acted a8 back up operators
in cuse WIPJ was forced off the air. On French
[sland, the FAA had requested u 2-meter link

between the airport and telephone company,
where the AREC had its control center. Opera-
tion continued 'round the clock until April 22, the
flood crest, having passed on April 21, when opera-
tion was reduced to daytime only until April 25,
when the amateur's services were uo longer
needed. During the entire course of the operation,
many amateurs split their time between AREC
and Navy MARS which was also activated.
Many of the reports indicated that officials in
the areus thut amateurs served were grateful for
the many hours spent and the tircless efforts of
the amateurs. Well done, fellows and gals!

High-Speed Code

BY KATASHI NOSE,* KH6IJ

in the art of c.w. today will be hard put for

practice unless he turns to the amateur bands
or that rare press station still serving primitive
wreas.

Before the advent of the teleprinter, one could
get excellent practice from any of the press or
point-to-point stations. Monitoring the radio
spectrum today will convince you that c.w. is no
fonger used as a means of handling high-volume
traflic.

Lest you think that I am writing strictly as an
amateur, let me say that I have had considerable
experience copying high-speed press news on con-
tract. A press contract meant that 1 had to pro-
duce a certain volume of copy per day. I hit upon
the schemne of transcribing the c.w. on a dicta-
phone (meanwhile tuning to another broadcast)
and later playing it back at a higher speed. The
pitch was high but 1 could get off more copy in a
shorter time. I could eliminate the deadwood
(*‘thinkpieces”) and concentrate on the hot
news, but best of all T could raise my code ceiling,

THE person who wishes to become proficient

Sending

T must admit I cannot copy some of the su-
eulled high-speed stuff being sent sometimes by
the ‘‘no-weight’’ artist. The dots are adjusted for
50 w.p.m. but the dashes aure loafing along at
25 w.p.m.

The electronic key has done 1uch to eliminate
this menace but even this device is subject to
stylized sending, through mis-spacing of the
letters. An electronic key in the hands of a skilled
gender is a juy to listen to. ()ld timers remember
the *Lake Erie” and the **Banana Boat” swings,
but like an accent, eventually one got used to it.
The elecironic key has eliminated this type of
uccent. e -

* Physies Dept., University of Hawaii, Honolulu, Hawaii
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Many schemes have been proposed to keep the
bug anchored down, ranging from suction cups to
sandpaper. I contend that such schemes are for
the slow sender. At high speed you cannot afford
to put much force on the paddle. 1f you move
your whole arm, the law of inertia prevents you
from attaining high speeds. Pivot on the knuckle
of your smull finger and use only finger action
and a rolling-wrist motion. If your fingers or arms
begin to ache after a spell, you are straining too
much.

Learn to relax by sending while holding a pen-
cil or pen in the same hand and fingers you use
for writing. This eliminates that wasted motion
of picking up a pencil and laying it down when
working a contest. Imagine picking up and laying
down a pencil 6000 times, which is what you
would do during the course of 4 hot contest!

If you have already mastered a bug, it will
tuke about three weeks to convert to electronic-
key scnding. Once you are converted, you are
hooked because now your bug fist is ruined; an
entirely different technique is required. The elec-
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tronic key requires that you cut short the dash
and quickly go over to the uext character. Tt also
makes the dashes for you. Therefore, you will
have u tendency cither to stick on the dush side
or to send too-short dushes when you go buck
to the conventionul bug.

For those breuking into the higher speeds, I
recommend an clectronic key because the results
are professional-like.

Maximum Hand-Copy Speed

During the eurly part of my amateur career, 1
develuped the urt of listening in my head, mainly
to suve scratch paper. 1 quickly progressed to a
point where I could copy in my heud but wus
unuble to put it down on paper or typewriter, un
additional reflex which T had to waster later.

During the vourse of 25 yeurs of teaching c.w.
to teenagers, I have found that the average teen-
ager cunnot write legibly bevond 25 w.p.m.

You can perform u test on yourself by writing
out the words of a fumiliar poem or passage ut
muximum speed for one minute. Divide the num-
ber of charucters written by tive to get your writ-
ing speed. Teenagers range from 17 to 30 w.p.m.

Beyond approximately 25 w.p.m. therefore,
one must resort to the use of the typewriter.
Clode-speed contestants have been known to
copy up to 45 w.p.m. by hand, and many hams
quulify for the 35 w.p.m. code proficiency certiti-
cute by hand, but they are unusual individuals.

Building up a Vocabulary

Up to about 25 w.p.m., one cun afford to follow
each letter as sent. Beyond thut speed one must
lewrn to build up a vocabulary. A vocubulary con-
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