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and 2004-A for 440 MHz.

Now a veritable cornucopia of superb amplifiers.

Just make your choice!

2K Classic...the culmination of mare than fitteen years ot deveioping the 2K seres into the worid
famous line that sets the standards tor top quality HF hinears. A true “waorkhorse™, builtto loafalong at
full legal power_trouble free, for years of hard service. Operates on all amateur bands, 80 through 15

meters (expart models include 10 meter).

2K Classic "X"...We can't think of any way to make this magniticent
200 watt amplitier better Rugaed ..durahle. .the last amplifier vou
may ever nesd to buy

2KD Classic...a desk
mode|  designed to
sperate at 2000 watts
ettortlessiy, using two
Eimac 3-300Z2 glass
snvelope  triodes. a
Pi-L plate wircunt and a
rotary silver plated
tank coll We challenge
vl to tind a better desk model for even a thousand dollars more.

3K Classic MkIl...uses the superb Eimac 3CX1200A7 tube. More
tharn 13db gain. We believe the 3K to be the finest amateur linear
avatlable anywhere the amplitier of every amateur's dreams.

Henry amateur amphhiers are availlable from select dealers
!throughout the U S, and are being exportad to amateurs all over the
world. Henry Radio also ofters a broad hne of commercial ECC type
accepted amplifiers for two way FM communications to 500 MHz, as
well as special RF power generators tor industrial and scientific

ngers Call or write Ted Shannen or Mary Silva for full intarmation {

=

Take your choice. The world famous 2K Desk
Classic, 2K Console Classic and 3K Console
Classic HF amplifiers speak for themselves. Now
to complete your range of choice, the superb new
3002-A and 2002-A for 146 MHz and the 3004-A

sl

2002-A...a bright new
rework of our popular
2002 2meteramplifier
Uses the new Eimac
JCXBODAY, The RF
chassis L1Ses 3 " wive
lergth strip iine design
far extremely reliable
approach, It provides
2000 watts input for
538 and 1000 watts
input for CW Because
this tube 15 1ated at an unheard of 15dB gain. only about 25 watts
drive 1s required tor tull output.

2004-A The 400 MHz version of 2002-A. Write tor full specifications.
3002-A A superb new 2 meter full power amplifier using the 8877 for
1500 watts output. You can't buy a better VHF amplifier,

3004-A identical to the 3002-A excapt re-designed tor UHF 1000 watts
output... 430-450 MHz.

We stock these plus many other tine names.

AEA » ARCO » ARRL= ASTRONSB &K B&We BIRD » CDE » CONNECT-
SYSTEMS » CUSHORAFT « EIMAC » HAL » HUSTLER » HY-GAIN = [GOM
« KENWOOD « LARSEN « NYE o TEMPO « VIBROPLEX « YAESL)

2050 5. Bundy Dr.. Los Angeles, GA 90025
Butler, Missouri 64730

i213) 820-1234
t816) 6/9-3127

gy

T[]LL FREE ORDER NUMBER: (80D} 421-6631 For all states cxeept Caiiformm Calit residenls please all enllect onoour (egulas aumbers




2m and 70cm FM compact
mobile transceivers

The all-new TM-221A and TM-421A
FM transceivers represent the “New
Generation” in Amateur radio equip-
ment. The superior Kenwood GaAs
FET front end receiver; reliable and
clean RF amplifier circuits, and new
features all add up to an outstand-
ing value for mohile FM stations!
The optional RC-10 handset/controf
unit is an exciting new accessory
that will increase your mobhile
operating enjoyment!

& TM-221A provides 45 W. TM-421A
is the first 35 W 70 cm mobile!
Both maodels have adiustable 5 W
low power,

¢ Sejectiable frequency s‘teps
for quick and ‘
easy QSY.

voim mn sz KENWOOD  tas

al Accessories:

@ RC-10 Multi-function handset remaote controller
¢ PG-4G Extra control cable, allows TM-2214¢
Th-421A full duplex operation » P§-50/PS-430
DT powet slipplies @ TSU-5 Programmable CTCSS
decoder » SW-100A Compact SWR/powerivolt
meter (18-150 MHz) « 8W-100B Compact S\WHR/

144MHz FM TRANSCEIVER TH-221A

& TM-221A receives from 138-
173.695 MHz. This inciudes the
weather channels! Transmit range
is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS or CAP
permit required.)

& The TM-421A covers 438-449 995
MHz, (Speciticanons guararteed for Armateur
band use only)

¢ Built-in front panei seiection of 38
TCSS tones. TSU-5 programmable
decoder optional,

@ Simpilified front panel controis -
makes operating a shap!

@16 key DTMF hand mic.. mic. hiook,
mounting bracket, and DC power
cabie included.

* Packet radio compaiible!

& Kenwood non-voiatile operating
sysiem. All functions remain intact

even when lithium battery

back-up fails, (Lithium cell
memary back-up—

est, life 5 yrs.)

LOW  POWER

antenna tuner (200 W PEP) » SWT-2 Compact

70 cm antenna turer (200 W PEP) « SP-40 Cam-
pact maobile speaker » SP-508 Mobhile speaker
s PG-2N Extra DC cable « PG-3B DC line nojse

filter » MC-60A, MC-80, MC-85 Base siation mics.

* MC-55 (8-pini Mabile mic, with gooseneck and

powerivolt meter (140-450 M-z} « SW-200A SWR/  time-cut timer ® MA-4000 Dual band antenna with
powet metar {18-150 Mzl « SW-200B SWRInowar duplexer imount not suppliad) » MB-201 Exira

meter (140-450 MHz) ¢ 8WT-1 Compact 2 m

maobile mount

Lpechcatans and prices suipect 1o change without notice ur obligatcn.
Complete sarvice manuals sre avalzble lor gil Tna-Kenwood ranscewers ald mas! access0nes

& 14 full-function memory channeis
store frequency, repeater offset.
sub-tone frequencies, and repeater
reverse informaticn. Repeater offset
on 2 m is automatically selected.
There are two channels for “odd
spiit® operation,

¢ Programmabhle band scanning.

® Memory scan with memory
channei lock-out.

¢ Super compact:
approx. =42 Hxb- 112" Wx 770,

+ New amber LCD dispiay.

# Microphone tesi function on low
power.

& High quality, iop-mounied speaker.

# Rugged die-cast chassis and
heat sink.

RC-10 Remote Controller
Optional telephone-style handset
remate controller RC-10 is specially
designed for mobile convenience
and safety. All front panel controls
{except DC power and RF output
selection) are controllable from the
RC-10. One RC-10 can be attached
to either or both TM-221A and
TM-421A with the optional PG-4G
cable, When both fransceivers are
connected to the RC-10, cross
band, full duplex repeater cpera-
tion 1s possible. (A control operator
is needed for repeater
operation.) ‘

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Campton, Calitdrra 902217
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¢ Built-in AC Power Supply

@ Built-in Automatic Antenna
Tuner

e SSB, CW, FM, AM, RTTY
¢ Direct Keyboard Entry

@ 160-10m/General Coverage
Receiver

& Passband Tuning plus IF Shift
¢ QSK up to 60 WPM

The IC-761 ushers in an exciting
new era of amateur radio communica-
tions; an era filled with all the DX'ing,
contesting, and multi-mode operating
pleasures of a fresh new sunspot cycle.
The innovative IC-761 includes all of
today's most desired features in a sin-
gle tull-size cabinet. This is ham radio
at its absolute best!

Work the World. The IC-761 gives
you the competitive edge with stand-
ard features including a built-in AC
power supply, automatic antenna tuner,
32 fully tunable memories, self-refer-
encing SWR bridge. continuously vari-
able RF output power to 100 watts in
most mades, plus much, much more!

1COM America, Inc,, 2380-1 | 6th Ave. N.E., Bellevue, WA 98004 Customer Service Ho! ]
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, AtlantaGJ

Superb Design, Uncompromised
Quality. A [05dB dynamic range re-
ceiver features high RF sensitivity and
steep skirted IF selectivity that cuts
QRM like a knife. A [00% duty cycle
transmitter includes a large heatsink
and internal blower. The IC-761 trans-
ceiver is backed with a full one-year
warranty and ICOM's dedicated custom-
er service with four regional factory
service centers. Your operating enjoy-~
ment is guaranteed|

All Bands, All Modes inciuded.
Operates all HF bands, plus it inciudes
general coverage reception from
100kHz to 30MHz. A top SSB, CW, FiM,
AM, and RTTY performer!

Passband Tuning and IF Shift plus
tunable IF notch provide maximum op-
erating flexibility on SSB, CW, and
RTTY modes, Additional features in-
clude multiple front pane! filter selec-
tion, RF speech processor, dual width
and adjustable-level noise blanker,
pane! selectable low-noise RF preamp,
programmable scanning, and all-mode
squelch. The IC-761 is today's most
advanced and elaborate transceiver!

ICOM IC-761

A NEW ERA DAWNS

PDirect Freqguency Entry Via Front
Keyboard or enjoy the velvet-smooth
tuning knob with its professional feel
and rubberized grip.

Special CW Attractions include a
built-in electronic keyer, semi or full
break-in operation rated up to 60
WPM, CW narrow filters and adjustable
sidetone.

Automatic Antenna Tuner covers
160-10 meters, matches [6-150 ohms
and uses high speed circuits to follow
rapid band shifts.

Complementing Accessories in-
clude the CI-V computer interface
adapter, SM-10 graphic equalized
mic, and an EX-310 voice synthesizer.

You're The Winner with the new
era IC-76]1. See the biggest and best
HF at your local [COM dealer.

b) 4547619
30349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. VeX 274 aga

All stated soecificariong are anmrarimate and cubuact 10 chanss without notiee or oblizatian. All JCOM radios sienificantlv exreed FCT reoulatiane lmiting entrrisig smiccinng. #4178
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With the entry-levei license now more appealing
than ever, let’s propagate the message to our
friends and nefghbors that there’s no better time
than now to earn that ham ticket! For a look at
what Novice Enhancemant really means, check out
the article beginning on page 21, the complete
FCC Report and Order (pages 84-67), the new
ARRL VEC Novice Question Pool (pages 23-28),
the newly separated Tachnician and General class
questions (pages 29-31) and a revised frequency
chart (page 70). Cover by Richard Pinchera and
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Or This Inexpensive

It Really Shouldn’t Be This Easy

Remember just a few years
ago, how it took a roomful of
equipment just to work RTTY.
And if you wanied more than one
mode it took a dedicated com-
puter system costing thousands
of dollars. The new AEA Pakratts
are proving it doesn’t take lots of
equipment or money to enjoy
working all bands in five different
modes.

First, A Good idea

The idea behind the Pakratt is
very simple. One controller that
does Morse, Baudot, ASCII, AM-
TOR, and Packet, and works both
HF and VHF bands. Of course the
decoding, protocol, and signal
processing software must be in-
cluded in the unit, and connec-
tion to the compuier and
transceiver have to be easy, The
unit also has to be small and re-
quire only 12 volts, so it will work
both in the shack and on the road.

Second, Computer Compatible

If doesn’t matter what kind of
computer you have, we have a
Pakratt for you, The PK-64 works
with the popular Commodore 64
or 128, and the PK-232 works with
any other computier or terminal
that has an RS-232 serial port.
The PK-64 doesn’t require any ad-
ditional programs. Simply con-
nect to the computer and
transceiver and you’re on the air.
The PK-232 needs a terminal or
modem program for your com-
puter. The one you're using with
your telephone modem will work
just fine.

Fourth, AEA Quality and Price

PAKRA

™ Model PK-64

PAKRATT ™ Model PK-232

Third, Performance and Features

The real measure of any data controller is what kind of on-air perfor-
mance it gives. While the PK-64 and PK-232 use different types of
modems, both give excellent performance on VHF. The optional HF
modem of the PK-64 uses independent four-pole Chebyshev filters for
both Mark and Space tones, and A.M. detection. The HF option can be
factory or field installed.

The PK-232 uses an eight-pole bandpass filter followed by a limiter
discriminator with automatic threshold correction. The internal
modem automatically selects the filter parameters, CW Fc =800 Hz,
BW=200 Hz; HF Fc=2210 Hz, BW=450 Hz; VHF Fc=1700 Hz,
BW = 2600 Hz.

The PK-64 uses on screen indicators to show status, mode, and
DCD {Data Carrier Detect) while the PK-232 uses front panel in-
dicators. Both units use discriminator style tuning for HF operation.
And that’s just the tip of the iceberg. Features like multiple connecis
on packst, hardware HDLC, CW speed tracking, and other standard
AEA software features are included in both the PK-64 and PK-232,

Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high
quality and low price in any product you buy, so that's what you get with the Pakratts. Ask any friend who
owns AEA gear ahout our quality. The people who buy our producis are our best salespeople. As for prics,
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-84A, an enhanced software unit with a ionger
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 ¢costs $319.95 with the HF
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more
information contact your local dealer or AEA.

Prices and specifications subject to change without notice or obligation.

AE

4 @eE=

Advanced Electronic Applications, Inc.
) P.O. Box C-2160, Lynnwood, WA 98036-0918
206-775-7373 Telex 6972486 AEA INTL UW



ANT FACTS

STACKING

Improving the gain of your
anienna system will in-
crease overall station per-
formance. It is often said,
“You can’t work them if

can’t hear them.” An-
tenna gain is effective an
both transmit and receive.
Antennas are the only de-
vice exhibiting this effect,
Antenna gein may be in-
creased either by a higher
performance antenna or
by the stacking of two or
more antennas. Vertical
stacking of two Yagis will
not affect the horizontal
sharpness of your antenna
system, but will vieldup to
twice the gain. The current
Cusheruft catalog includes
recommended stacking
distances.

USA Telephone- 603-627-7877
Telex: 4949472 CUshmg ET
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The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

e Highly stable dual digital VFOs.
The 10 Mz step. dual digital VFOs offer
excellent stability throuah the use of &
TCXO (Temperature Compensated
Crystal Oscillaton),

...pacesetter in Amateur radio

= futomatic mode selection. 7
You may select the mode manuatly
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

# Ali-mode squeich.

« High performance noise blanker.

& Speech processor.

For maxmum efficiency on S5B
and FM.

e [F shifi.

o “Quick-Step” tuning.
vary the tuning characteristics from

» Lzrge fluorescent muiti-function ® Versatile scanning functions. “conventional VEO feel” to a stepping
display. Programmable band and memaory scan action.

Shows frequency, RIT shift, VFO A/B, awith channel lock-out). "Center-stop” < Built-in AC power supply.
SPLIT, ALERT, repeater offset, digital tuning on FM. An “alert” tunction lets Operation on 12 volts DC is also
code, and mernory channel, wou listen tor activity ory your priority possible. )

s 40 multi-function memories. zhannel while listening on another e Semi break-in CW, with Sidt_! tone.
Stores frequericy, mode, repeater off- frequency. A Kenwood exclusive! @ Y51 voice synthesizer (optional)
set, and CTCSS tone. Migmories are © BF power output conirol. More TS-711A/811A information is
backed up with a built-in ithium battery.  Continuously adjustable from 2 to available from authorized Kenwood

P oo TRTIN
WAMHz TRARSCEIVER &

& YS-1 voice synthesizer

Dptional accessories.

= |F-104 computer interface
o [F-232C jevel translator

e (D-10 call sign display

25 watts. dealers.

(1Y)
oL
o AR AEVRLGUN

# MC-48B 1B-kay DTMF, MC-435 U/
DOWN moebile hand microphones
e S\W-200A/8 SWR/power meters:

» 5P-430 external speaker SW-2004 1.8-150 MHz
SW-2008 140-450 MHz

s TIJ-5 CTCSS tone unit
= MB-430 mobile mount
o MC-80A, MC-80, MC-85
deluxe desk top microphoneas
Complete service manuals ate avarable for all Tno-Kenwood ransceivers and mest ACCessones.

& SWT-1 2-m antenna tuner

e SWT-2 70-cm antenna funer

1 s TRIQ-KENWOOD COMMUNICATIONS
& PG-2U DC power cable 11 West Wittt St
Compton, Califorma 0270

Specifications and prices are subfect fo change without nolice of obhgaion



...pacesetter in Amateur radio

« Big muiti-color LCD and back-lit con-
trols for excellent visibility
= Optional front panel pregrammable 38-

TM-3530A

The flt eomprehensave
220 MHz Fhi transceiver

fone CTCSS encoderincludes 97.4 Hz

220: Kenwood Style!

# Frequency lock switch

s Digital Channel Link (DCL) option

& High performance GaAs FET front
end receiver

TM-3530A—25 watts of 220 MHz FM—
Kenwood style! Features include
built-in 7-digit telephone number
memory, auto dialer, direct frequency
entry and big LCD. All this makes the
TM-3530A the most sophisticated
rig on 220 MHz!

s First mobile transceiver with tele-
phone number memary and auto-
dialet (up to 15 seven-digit telephone
numbers)

o Frequency range 220-2256 MHz

= Atomatic repeater offset selection—
a Kenwood exclusive!

» Direct keyboard entry of frequency

s 23-channel memory for offset, fre-
guency and sub-tone

T H-3BT/31A
Kenwood’s advanced tech-
nology hrings you a new
standard in pocket/handheld
transceivers!
=1 watt high, 150 myV low
= Super compact and lightwelight

{about 8 oz. with PB-21)
< Frequency range 220-224.995 MHz

in 5-kHz steps
@ 87 Series has built-in tone
@ Rapeater oftset:— 1.8 MBz, reversa,

simplex
= Supplied accessories: rubber flex

antenna. earphons, wall charger, 180

mAH NiCd batiery and wrist strap
& Quick change, jocking battery case

TH-31BT/21A optional accessories:

& HMC-1 headset with VOX

 SMC-30 speaker micraphone

2 PB-21 NiCd 180 maH hattery

& PB-21H NiCd 500 mAH battery

s DC-21 DC-DC converterior
mobile use

e BT-2 manganese/alkaline battery
case

¢ EB-2 external C manganese/
alkaline battery case

e SC~8/8T sofl cases with belt hook

« TU-6 programmable sub-tene unii

= AJ-3 thread-ioe to BNC female
adapter

» BC-8 2-pack quick charger

= BC-2 wall charger for PB-21H

= RA-9A StubbyDuk antenna

= BH-3 belt hook

g 16-key DTMF pad, with audible
monitor

e Center-stop tuning—another
Kenwood exciusive!

= New 5-way adjustable mounting
sysiem

= Unique offset microphone connector
~relieves stress on micrephone card

e HI/LOW power switch (adjustable
LOW power)

TM-3530A

RESYY

e

»OGL

TM-3530A optional accessories:

= TU-7 38-tona CTCSS encoder

# MU-1 DCL modern unit

= V§-1 voice synthesizer

* PG-2N exira DC cable

& PG~3B DC ling naise titer

s MB-10 exira mobile bracket

o CD-10 call sign display = SW-200B SWR/power meter

= PS-430 DC power supply = SW-100B compact SWR/power meter
Camplele senvice manuals are avalable for &l Tna- Kenwood transeeivers sind most aceessones
S Beations gnd poces @e sutyect (0 change without notice or ohfigation,

= MC-60A/MC-80/MC-85 desk mics.

= MC-438 UP/DOWN mic,

= MC-55 (8 pin) mobilg mic. with time-out timer
& SP-40 compact mobile spezker

2 SP-50B mobile speaker

¢ MC-~48B extra DTMF mic. with UP/DOWN switel

|

“ - .
e ved
[ 2 ]

il
=
iy

EoEe s

B:

H-318T with DTMF nad shown
Ootional RA-24 attached

KENWOOD

TRIQO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Califormia 90220
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Vige Director: james M. Mozley, W2BCH, 128
Windcrest Dr, Camillus, NY 13031 (315-488-9051)

Central Division

EDMOND A. METZGER, WOPRN, 1520 South
Fourth St, Springfield, IL 62703 (217-523-5861)
Vice Director: Howard 5. Huntington, K9KM,
85 South Burr Oak Dr, Lake Zurich, [l 60047

Dakota Division

HOWARD MARK, WOOZG, 11702 River Hills Dr,
Burnsville, MN 55337 (612-880-8114)

ica Director: Richard Whiting, WOTHN, 4749 Diane
Dr, Minnetonka, MN 55343 (612-938-6652)

Dalta Division

CLYDE . HURLBERT,* W5CH, PO Box 502,
Biloxi, MS 39533-0502 (601-435-5544)

Vice Dirsctor; Lionel A. "'Al” Qubre, KSDPG
601 Sugar Mill Rd, New lbaria, LA 70560
{318-367-3901)

Great Lakes Division

GEORGE 8. WILSON, lII,* 'W40YI1, 1649 Griffith Ave,
Dwaensboro, KY 42301

Vica Diractor: Allan L, Seversan, ABSP, 1275 Ethel
Ave, Lakewood, OH 44107 (218-521-1565)

Hudson Division

STEPHEN A, MENDELSOHN, WA2DHF, 318 New
Milford, Ave, Dumont, NJ 07628 (201-384-0570/0680)
Vice Director: Paul Vydareny, WB2VUK,

259 N Washington 8t, N Tarrytown, NY 10§91-2314
{914-631-7424)

Midwest Division

PALL GRAUER,* WAFIR, Box 180, Wilson, KS
B7490 (913-658-21565)

Vice Director: Richard Ridanour, KBAZL,

S Lake Pembroks Dr, Ferguson, MO 631325
(314-521-2_520)

New England Division

TOM FRENAYE, ¥1Kl, 23 Pinshurst Rd,

Box 62, Unionville, CT 08085 (203-573-5429)

Vice Director: Robert Weinstock, KN1K, PO Box 287,
Cambridge, MA 02238 (617-492-9225)

Northwestern Division
RUSH 8. DRAKE, W7BM, Rte 2, Box 372 AC
La Center, WA 98629 (206-263-3048)

Vica Director: William R. Shrader, W7QIMU
2042 Jasming Ave, Medford, OR 87501
(503-T73-B624)

Pacitic Division

RODNEY .5, STAFFQRD, KB6ZV, 5155 Shadow
Estates, San Joss, CA 95135 (408-274-0492)
Vice Director: James Knochenhauer, K6ITL,
133 Sylvan Ave, Sen Mateo, CA 94403
415-345-9511)

Roanocke Division

GAY E. MILIUS, JR, W4Ua,

1416 Rutland Or, Virginia Beach, VA 23454
(B04-481-5095)

Vice Dirgctor; John C. Kanode, N4MM,

RFD 1, Box 73-A, Boyce, VA 22620 (703-837-1340)
Rocky Mountain Division

MARSHALL QUIAT, AGEX, 1660 Wynkoop, Suite 850
Denvar, CO 80202 {303-333-0819)

Vice Director: Hugh Winter, W5HD, Box 14904
Albuguergue, NM 87191 {505-293-5735)
Southeastern Division

FRANK M. BUTLER JR,* W4RH,

323 Elliott Rd, SE, Fort Walton Beach, FL 32543
(B04-244-5425)

Vice Diractor; Mrs. Evalyn Gauzens, WAWYR,
2780 NW 3rd 5t, Miami, FL 33125 (305-642-4139)

Southwastern Division

FRIED HEYN, WABWZO, 962 Cheyanne St,
Costa Mesa, CA 92626 (714-549-8516)

Vice LYractor: Wayne Overbeck, NENB,
11552 Gail La, Garden Grove, GA 52640
{714-539-6849)

Waest Guif Division

JIM HAYNIE, WB5JBP, 3226 Newcastle Dr
Dallas, TX 75220 (214-352-5180) home;
11837 Judd Ct, #114, Dallas, TX 75243
{214-437-1363) business

Vice Director: Thomas W, Gomstock, NETC,
1700 Dominik, College Station, TX 77840
1409-693-1181)

*Executive Committes Member

Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors {sea list at leff) determines the policies of ARAL.
The 16 divisions of the League are further arranged Into 73 administrative “sections,” aach
headed by an elected Section Manager. Your SM welcomes reports of club and individual activity,
ARRL. Field Organization appointments are available covering a wida range of Amateur Radlo
voluntaer interests. Whatever your license class, your M has an appointment available, Check
with your SM (below} for further information.
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8ill Gillespie, VEGABC, 10832 88 Ave, Edmonton, T6H 201 (403-438-251 Q)

H. E. Savagse, VE7FB, 4552 Waest 12th Ave, Vancouver VER 2R4 '8604-224-5228)
Jack Adams, VE4AJE, 227 Davidson Ave E, Dauphin R7N 274 (204-838-9270)
Lelﬂh Hawkas, VE1GA, Box 864, Armdale, NS B3L 4K5 §360)

L. P. Thivierge, VE3GT, 34 Bruce St W, Renirew K7V 3W1 (613-432-508

Haroid Moreag, VE2BP, 20 Principale, 8t 8imon Co, Bagot JOH 1Y8 (514-798-2173)
Sordon Kosmanko, YESGF, 59 Kowalchuk Cres, Regina, S48 BW7 (308-543-7023)

Harold K. Low, WA3IWIY, Rte 6, Box 68, Millsboro 19966 (302-945-2871)

Kay C. Craigle, KC3LM, 128 Berkelay Rd, Devon 18333 g 15-688-50

John A. Barolet, KJ3E, 108 Elliott Ct, Galifornia, MD 20619 (301-8 1)

Aichard Baler, WAZHEB, 1226 Audubon Dr, Toms River (8753 (201-270-8

Willlam Thompson, W2MTA, RD 1—Rock Rd, Newark Valley 13811 (607-842-8930)
Otte Schuler, K3SMB, 3732 Colby 8t, Pittsburgh 15214 (41:2-231-6890)

David E. Lattan, WD9EBQ, RR 1, Box 284, Makanda 62958 (618-520-1578)
Ronald J. Koczor, K9TLI8, 2512 Glenwood Ave, Fort Wayne 46805 {21 4-483-1385)
Richard A. Regent, KOGDF, 5003 South 26th St. Milwaukee 53221 414-282-0312)

George E. Fradarickson, KCAT, AR #2—Box 352, South Haven 55382 {812-558-6312)
Roger “Bill"" Kurtti, NBAFP, Rural Route—Box 34, Fock Lane 58365
Roland Cory, WOYMB, 1010 Tth &t, W, Mobridge 57601 (605-845-2400)

Joel M, Harrison, 8r., WBSIGF, Star Rte 3—Box 306, Judsonia 72081 (501-720-330H)
John M. Wondergem, K5KR, 600 Smith Dr, Metairie 70005 (504-837-1485)

James N, Davis, KK56Z, PO Box 332, Senatobia 38668

John C. Brown, NO4G, PO Box 37, Eva 38333 (901-584-7531)

John A, Thernes, WM4T, 60 Locust Ave, Covington 41017
James R, Seeley, WBBMTD, 21615-29% Mile Hd, Springgon 45284 (517-957-2019)
Jeffray A. Maass, K8ND, 9258 Concord Hd, Powsl! 43065 (614-873-32134)

Paul 8, Vydareny, WB2VUEK, 259 N Washington, North Tar%lown 10591 {914-631-7424)
John H. Smale, K2I1Z, 315 Kensington Ct, Copiagua 11728 (518-22
Hobert B, Anderson, K2BJG, 69 Page Dr, Dakland 067436 {201-337-9644)}

Fobert W. Walstrom, WOEJ, 7431 Macon Dr NE, Codar Rapids 52401
Hobert M. Summers, KABXEF, 3045 North 72nd, Kansas City 66103 (913-299-1128)
Benton . Smith, KePCK, 3301 Sinclair, Rte 3, Box 196-A, Columbla 85203

(314-443-51
varn J. Wirka, WBBGOM, 3106 Vinton, Omaha 68105 (402-341-4572)

John T. Romtan, K3ZW, 114 Old Redding Rd, Weston 06883 {203-226-3388)
Luck Hurder, KY1T, PO Box LL, North Eastham 02651 (817-255-2029)
Clavis Q. Laverty, W1RWG, 17 Fair 5t, Norway 04268 [207-743-2353)
William Burden, WB1BRE, 11 Briand, Nashua (03063 (603-382-0021

John Vota, WBIFDY, 41 Brookside Ave, Centerdale 02911 (401-231-1934)
Frank [. Stitor, WACTM, 727 North Ave, Burlington 05401 {8G2-B63-5507)
William C. Voedisch, WiUD, 240 Main 5t, Legminster 01453

James L. Moody, Jr., NL7C, PO Box 102841, Anchorage #9510 (907-694-4077)
Dan Clower, KATT, 5103 W. Cherry Ln, Meridian 83642 (208-888-7020)
Kenneth G. Kopp, KEPP, Box 848, Anaconda 59711

Rand%Stimson. KZ7T, 9890 5W Inglewond St, Portland 97225 (503-287-1175)
Brad Walls, KR7L, 1290 Pugst Dr, E, Part Orchard 98366 (206-871-6546)

Bob Vallio, W6RGG, 18555 Shefflald Rd, Castro Valley, CA 94546 {415-537-6704)

Joseph D, Lambert, W8IXD, PO Box 1201, Boulder City 89005 (702-294-0505)

Army Curtis, AH6P, PO Box 4271, Hilo, HI 98720 (808-935-8893)

Fobert H. Watson, WSIEW, 10994 Clinton Bar Rd, Pine Grove, 95665 (200-223-0101

Robart Odell Smith, NABT, 320 Park 5t—PO Box 1425, Fort Bragg, CA 95437
(F07-964-4331)

Charles . McConnell, WEDPD, 1658 W Mesa Ave, Fresno, CA 93711 (209-431-2038)

Glenn Thomas, WB6W, 554 Simas Dr, Milpitas, CA 95035 (408-263-0450)

Ran Everhart, K4SWHN, PO Box 41, Lexington 27293-0041 (704-249-8734)
James G. Walker, WD4HLZ, Ste 1, Box 5395, Marion 20571 (803-423-3
Claude E, Felglay, W3ATQ, 135 The Main—RR #1, Wiliamsburg 23185 {

253-0658)
Karl S. Thompson, KSKT, 5303 Pionesr Dr, Charleston 25312 T76-4352)

William *'Bill" Shetfield, KO, 1444 Roslyn St, Denver 80220 (303-355-2488)

Joa Knight, WSPDY, 10408 Snow Heights Blvd, NE, Albuquerque 87112 (505-269-4581)
James 8. Brawn, NA7G, 8865 Manchester Ad, Kaysville 84037 (801-544-0056)

James E, Raisler, N7GVV, 1102 East 8th 5t, Gillette 82716

Joseph E. Smith, Jr., WA4RNP, 1211 13th St, N, Bessamer 35020 (205-424-4866)
Edmund J. Kosobucki, K&INL, 5525 Perry Ave, Columbus 31909 (404-322.2856)
Foyai V. Mackey, N4ADI, 161 Shell Point W, Maitland 32751 (305-644-5905)
Richard D, Hill, WA4PFK, 2800 BW 11tk 5t, Ft. Lauderdaje 12 (305-583-6932
Albarto L. Valldejuli, WPACSG, V-11 19 8t, Berwind Estates, Rio Pledras, PR 00924

James E. Swaliord, W7FF, 5806 W Miramar Dr, Tucson 85715 (602-208-7793)

Eugene R. “Bob’ Poole, AJEF, 2059 Reynosa Dr, Torrance, Ga 90501 {213-526-2801)
Joa H. Hrown, WEUBGQ, 5444 La Sierre, Riverside, Ca 92505 {714-687-8394)

Arthur R. Smith, W6INI, 4515 Melisa Way, San Diego, CA 92117 (810-273-1120)
Byron W. Looney, KBF1, 6540 Buckley Or, Cambria, CA 93428 (B05-927-8733)

Phil Cloments, K5PC, 1313 Applegate La, Lewisville 75067 (214-221-8873)
William E. Goswick, KSWG, 12717 8. 124th E. Ave, Broken Arrow 74011 (918-368-2115
Arthur B. Ross, W5KR, 132 Sally La, Brownsville 78521 (512-831-4458)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radlo Relay Leagus, Inc, is a
nongommearcial association of radioc amateurs,
organized for the promotion of interest in Ama-

teur Radio communication and experimantation, for the
astablishment of networks to provide communications in
the avent of disasters or other emergencies, jor the
advancement of the radio ast and of the public welfare,
far the representation of the radio amateur In legistative
mattars, and for the maintenance of fraternalism and a
high standard of conduct,

ARRAL is an incorporated association without capital
stock chartared under the laws of the State of Connes-
ticut, and is an exampt organization under Saction
501(c)(3) of the Internal Ravenue Code of 1854. lis afiairs

e govemod by & Board of Directors, whose voting
members are electad every two years by the general
mambership. The officers are slactad of appointed by the
Diractara, The Leagus is noncommercial, and no one who
could gain financially from the shaping of its aftairs ts
ehglbla for membership on its Board.

04, by, and for the radio amateur,” ARRL numbers
within its tanks the vast majority of active amataurs in the
nation and has a proud_history of achievement as the
siandarg-bearer in amateur atfairs,

A bona fide interest in Amateur Radio is the only essen-
tial qualification of membership; an Amateur Radio license
is not & preraquisite, aithough full voting membership s
granted onlﬁm licensed amateurs in the US and Canada.

Membership inquiries and general correspondence
should ba addressed to the administrative headquarters at
225 Main Street, Newington, CT 06111 USA
Telephons: 203-866-1541 Talex; 650215-5052 MO,

MCI MAIL (aloctronic mail system) ID: 215-5052

Canadlan memberstgg‘ inquirtes and ¢orrespondance
should be directed to CRAL Headquarters, Box 7009,
Station E, London, ON N5Y 4J9, tal 518-225.2188,

Founding President
Hiram Percy Maxim, W1AW

Citicers

President: LARRY E. PRICE,* W4RA
PO Box 2067, Statesboro, GA 30458

First Vice President: JAY A. HOLLADAY," WAEJJ,
5128 Jessen Dr, La Canada, CA 91011
(B18-790-1725)

Vice President: LEONARD M. NATHANSON,
WBRC, 20833 Southfield Fd, Suite 240,
Southfield, Ml 48075 (312-569-3191)

Vice President: WILLIAM J. STEVENS,

WBZM, 2074 Foxworthy Ave, San Joss, CA 95124
(408-371-3818)

International Affalrs Vice President: TOD OLSON,
KBTO, 292 Heather Ln, Long Lake, MN 55356
(612-931-B629)

Exacutive Vice President: DAVID SUMNER,* K172

Secratary: PERRY F. WILLIAMS, W1UED

Treasurer: JAMES E. McCOBB JR, KILLU

Staft
Washingion Area Coordinator
Perry F. Williams, WIUED
Publications
Manager: Paul L. Rinalde, W4R]
Deputy Manager: John Nalsan, WIGNC
Adveriising Depariment
Lee Aurick, W1SE, Manager -
Sandy Cerli, AC1Y, Daputy Manager
Clrculations Department
Petira Chapor, Manager
Bath A. Douglass, Daputy Manager
Production/Editorial Department
Laird Campbeli, W1CUT, Manager
Joal Klsinman, N1BKE, Deputy Manager
Technical Depariment
Charles L. Huichinson, KBCH, Manager
Gerald L. Hall, K1TD, Deputy Manager
Membership Communications Services
Manager: John F. Lindholm, W1XX
Daputy Manager: Robert J. Halprin, K1XA
Valunteer Resources
Manager: Stephen C. Place, WB1EY1
Volunteer Examiner Department
Jim Clary, WBIHH, Manager
Club Services Dopartment
Curtls R. Holsopple, K9CH, Manager
Field Servicas Department
Richard K. Palm, K1CE, Manager
Administrative Services
Controlier:
Purchasing/Office Services Department
Kathy McGrath, Manager

Counsel
Christopher D. irnlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

220: A Call to Arms

Once again, our 220-MHz band is
under attack. And now, as in the past,
each and every radio amateur must rise
to its defense.

For more than a decade, commercia)
interests have cast covetous eves on the
220 band. In the 1970s the threat was
from “Class E CB,” which was
envisioned as a “*high-quality’’ FM CB
service. The FCC itself endorsed the
idea of reallocating a part of the band
for this use. ARRL led an eight-year
fight against Class E CB, and won.

Unfortunately, that did not put an
end to the threats. Despite rapid
growth in our use of the band—a rate
of growth that far outstrips what land
mobile  services have been
experiencing—the impression that 220
is ‘‘underutilized’’ has lingered. Until
now, none of the reallocation
proposals has gained FCC support; but
that has now changed, with the release
by the Commission of a Notice of Pro-
posed Rule Making (General Docket
No. 87-14) proposing to reailocate
220-222 MHz for exclusive use by
government and nongovernment land
mobile operations.

Implicit in the Commission’s
proposal is that the amplitude com-
pandored single-sideband (ACSSB)
maodulation technique would be used
instead of conventional FM, in order
to achieve 5-kHz channeling and con-
sequent high efficiency in the use of the
spectrum. For years the Commission
has given a degree of support to
ACSSB that has been sufficient only
to keep the concept barely alive; it has
stepped short of providing end users
with any real incentive to abandon
FM, with its 15 to 25 kHz channeling,
in favor of the more efficient tech-
nology.

In the face of opposition from the
entrenched FM interests to the use of
the new mode in **their’’ bands, and
on the basis of studies that show con-

ventional FM and ACSSB do not mix
well on the same or adjacent channels,
ACSSB advocates have been searching
for some *‘virgin spectrum®’ for their
mode. Some ACSSB supporters see
216-220 MHz as a possibility, at least
outside the areas where that band is
used for barge communication along
the Mississippi River system; others
want to extend the reach up to 222,
The FCC, wanting to minimize any
possibility of television interference to
channel 13, concluded that 216-220
MHz would be inappropriate-—but
cited only the absence of studies
showing TVI as being no problem, nof
any evidence that it would be. Why
stations communicating with barges
will cause less interference than
stations communicating with cars and
trucks, and how land mobile opera-
tions in ( for example) Los Angeles
might *‘restrain the development of the
inland waterways communications
system’’ are questions left unanswered
in the Commission’s NPRM. Also left
unaddressed is the problem of coordi-
nation with our neighboring countries
of Canada and Mexico, since amateurs
in those countries would continue to
have every right to operate at 220-222
MHz.

What makes the proposal even more
difficult to understand is that it comes
on the heels of 4 Commission action
to encourage inpnovative spectrum-
management techniques in another
two-megahertz chunk: 901-902 and
940941 MHz. In setting aside this
spectrum for a General Purpose
Mobile Radio Service, the Commission
said “‘this new service would be
economically efficient because use of
this 2 MHz of spectrum would be de-
termined by market forces.”” As Com-
missioner Dennis Patrick—who will

(continued on page 14}
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Decisions, decisions, decisions.

Should you choose one, two, or all three?

{*hoose one—Yaesu'’s FT-109RH, FT-209RH or FT-
T09R—and vou gain the maximum performance available
in any single-band HT,

(hoose two—or even three, and you also get inter-
changeable accessories, options and operating proce-
duores. Making it easy and affordable to work all your
favorite VHF and UHF bands.

However you decide, you get all this operating
flexibility: Powerful 5-watts output (4.5 watts on 440
MHz). Battery saver. Push-button recall of 10 memories,
each that independently stores receive frequency, stan-
dard or non-standard offset, even uptional tone encode
and decode.

Push-button seanning routines for scanning all
mermory channels, selected ones, or all frequencies
between adjacent memories. And a pricrity feature to
return you to a special frequency.

You also get a high/low power switch, power meter,
backlit display, 500-mAh battery, wall charger, and
soft case, Plus a choice of many interchangeable options,
including a VOX headset, fast charger, hard leather
case, 4nd plug-in subaudible ione encoder/decoder for
controlled-access repeaters,

Let Yaesu's 220-MHz FT109RH, 2 Meter FE209RH
and 440-MHz FT-T09R. give vou the decided advantage
in HT performance and upgrade ability. 1t may be the most
enjoyable HT buying decision you ever make.

440 MHz

YAESU

Yaesn USA 17210 Edwzrds Road, Cerritos, CA 30701 (213) 404-2700. Repair Service; (2131 404-4884, Parts: {213} 404-4347
Yaesu Cincinnati Service Center 9070 (iold Park Drive, Hamilton, OH 45011 (513 874-3100,

Prices and specificatinns sihject ta change without notice,

(11 19



UP FRONT in

NOVICE ENHANCEMENT:
Not for Novices Only!

Beginning Friday, March 20 (0001
UTC March 21, it's a whole new
ballgame. Those taking and
administering exams for Novice,
Technician and General class
licenses will have some changes to
deal with. To help you, in this
issue of QST you’ll find:

B A guide to the new Novice testing procedures
(designed for those taking and giving exams, and for
Eimers). See page 21.

M The complete text of the FCC’s Novice Enhancement
Report and Order. See page 64.

8 The new questions and answers (along with the
answer key) for the Novice exam. See page 23.

B A breakdown of which questions go with the
Technician class exam and which go with the General
exam {previously combined into one, Element 3). See
page 29,

M A brand-new, easy-to-read frequency chart, showing
where you can operate. Included is a summary of
power limitations, which also were affected by Novice
Enhancement. See page 70.

W5LFL to Head Center Committee

Former Astronaut Owen
Garriott, W5LFL, has
agreed to be chairman of
the committee that will
advise on exhibits for the
ARRL Visitors’ Center,
WG5LFL's distinguished
career in space included
the first manned Amateur
Radio operation, from the
Space Shuttle Columbia in
14983, In announcing
Owen's willingness to
serve, ARRL Executive Vice
President David Sumner,
K1ZZ, said: ""The
committee’s charge is to
ensure that the focus of
the project is on the
future. Owen's personal
vision, and his continuing involvement on the cutting
edge of space science, will bring an exciting
dimension to the hands-on exhibits we have in mind.”
Owen is shown here carrying the specially designed
2-meter equipment and the notepad log he used
as the first Ham in Space.

ARRL BOARD MEET | NG

HARTFORD CONN

JANUARY 1357

Official Family Portrait. Officers, Directors and Staff in attendance at the League’s Annual Board Meeting: 1st row (l-r)—WIPRN,

WIQV, WeE]|, WOFIR, WBRC, WeZM, K12Z, KSDPG. 2nd row—

WIUED, KBTO, KB6ZV, W4RA, W2HD, VE2VW, WAUG, KNIK,

WAWYR, WAGWZO, W7RM. 3rd row—W1XX, AB8P, VE3CDM, W4RH, KBEZL, WHOZC, W7QMU, NSTC, WIGNC, 4th row—N4MM,
W4OYI, NIAKD, K1PAD, WB5JBP, AGHX, N6NB, WB2VUK, 5th row—W2BCH, W3ABC, KéITL, W5HD, WB1EYl, W5CH, W3UBQ,

KBPGM, KIKI, WA2DHF.
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Pedal Power: Making it to
your high schoot 50th
reunion is one thing—but
getting there by traveling
cross-country on bicycle is
another matter entirely!
just ask Hartley Alley,
NABA. He's leaving his
Boulder, Colorado home
April 1 and heading for
Lynn, Massachusetts to
attend his 50th reunion on
May 29. His solo trek will
take him through nine
states and many hundreds
more miles, so to help get
himself there safely,

Hartltey, 67, will be using 2 meters to keep track of
road and weather information, and hopetully enjoy
some ham companionship. Watch for the guy with his
call letters on his vest and the half-wave antenna with
the safety flag attached. Hartley's route: US 34 to
Hastings, Nebraska and US 6 to Lincoln; lowa 2 across
the state; various roads and llinois 10 from Havana to
Champaign-Urbana; Indiana 46 to Bloomington, IN 37
to indianapolis and US 40 to Richmond; various Ohio
state routes; in Pennsylvania, US 20 through Erie

to New York state line; US 20 past Buffalo to

Auburn, NY 5 to Amsterdam and various routes to the
Massachusetts line; Mass 2 to Concord, various roads

to Lynn,

Scholarships Available for 1987-88

School Year

If you're an amateur
Inoking for financial
support in pursuing a
higher education, help
may not be far off. The
Foundation for Amateur
Radio {FAR), of
Washington, DC, plans to
award 26 scholarships for
the 1987-88 academic vear.
Licensed radio amateurs
may compete for these
awards if they are enrolled
or have been accepted for
enroliment in an
accredited university,
college or technical

school. Most of the
scholarships range from
$350 to $900, with
preference given in some
cases to residents of
specific geographical areas
or who are pursuing
certain study programs.

Additional information
and an application form
can be requested, by a
[etter or (QSL/postcard
postmarked prior to May
31, 1987, from FAR
Scholarships, 6903 Rhode
Island Ave, College Park,
MD 20740,

ARRBL Seeks 1989 National Convention Site
to Celebrate League Diamond Anniversary

The 1989 ARRL National
Convention will be one of
the main activities to mark
the 75th, or Diamond,
Anniversary of the
American Radio Relay
League. Accordingly, in
addition to the usual
criteria, the following will
be used in selecting the
site and the sponsoring
vrganization for this
convention:

Ty The convention shall
give attendees a historical
perspective, and a look
ahead to the last quarter
of the League’s first
century. Applicants should
address as specifically as
possible their plans in this
regard.

2} The convention shall
provide attendees with a
commemorative souvenir
that will form a lasting
part of their Amateur
Radio memorabilia.

3) The convention shall
provide attendees an
opportunity to share in
the experience through
80s with a special
convention station,
through videotaped

highlights for distribution
by ARRL to its affiliated
¢lubs, and through other
means to be proposed by
the convention committee
at the time of application.

4) The convention
application shall
demonstrate financial and
personnel resources
sufficient to accomplish
these aims, in addition to
the usual high caliber of
National Convention
programs and exhibits.

5} The location will be
selected so as to provide
for a relatively large
audience.

Applications received by
the ARRL Secretary by
June 1, 1987 will be
circulated to Board
members, and the
selection made at the July
1987 Meeting of the Board
from among the
applications received. The
application itself, and
supporting documentation
addressed specifically to
the above-listed criteria,
will be duplicated for
Board members at [eague
expense; for other
supporting material, such
as Convention and Visitor
Bureau pamphlets and
letters from local officials,
the convention committee
should supply 24 copies of
each at the time of
application.

High on Ham Radio: Carter B. Smith, K6CWM, took a
break from the broadcast booth on the ground to
enjoy ham radio “in the air.” In January, Carter, a

morning man for a local radio station, and Phil Lerza,
WBERFU, made what they believe to be the first
amateur operation from aboard the Sfice Airship. In a
brief flight over $an Francisco Bay, prior to the blimp’s
heading to work the Superbowl, Carter and Phil
managed to make over 20 contacts on Z-meter simplex,
After that experience, we imagine Carter and Phil were
slow in getting their feet back on the ground.
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League Lines

There were three major FCC actions in February: Novice Enhancement, a ‘proposal to take away
220-222 MH7z from amateurs, and an inquiry to determine if amateur call signs can be issued by the private
sector! Let’s take a look at these actions one by one:

* Novice Enhancement: Complete details, including the exact rule changes, can be found in the Happenings
column. Special report on how Novice Enhancement affects candidates, instructors and Elmers appears
on page 21.

* 220-222 MHz: ARRL Executive Vice President Dave Sumner, K1ZZ, discusses the FCC Notice of Pro-
posed Rule Making (NPRM) in It Scems To Us. .. beginning on page 9. A complete text of the FCC proposal
follows. Comments on this proposal, the NPRM in General Docket 87-14, are due at FCC by April 6.
ARRL has filed a request to extend the comment date. Needless to say, ARRL plans strenuous opposition
to this reallocation proposal! WIAW and The ARRL Letter will carry more information as it becomes
available.

¢ Call-sign inquiry: Acting in response to inquiries by ARRL and others, FCC has asked for comments
on whether special call signs could be issued by the private sector. FCC said it favored the idea as long
as there would be no additional cost or workload for the FCC. Written comments on this inquiry, numbered
PRB-3, are due by April 23. Complete details on this inquiry appear in the Happenings column.

Enough FCC blockbusters for one month? There’s even more FCC news in this month’s expanded
Happenings column,

The Second Session of the World Administrative Radio Conference for the Planning of the HF Bands
Allocated to the Broadcasting Service met in Geneva, Switzerland, during February and March. While
the conference had not concluded at the time of this writing, it appears that there will be a call for the
convening of a future WARC having limited authority to reallocate spectrum to HF broadcasting. Such
a WARC would pose a threat to the lower HF amateur allocations, particularly the top end of 75 meters
and the top two-thirds of the 40-meter band. An I4RU observer team headed by FARU Vice President
Carl Smith, WABWI is at the conference and monitoring the situation.

WMA4T wins tower case! The Judge has awarded Thernes all attorney fees, dating from the effective date
of PRB-1, as a result of winning his tower suit. However, this judgment still leaves Thernes some $7000
short of his total legal costs. This ruling will have vast consequences for amateurs nationwide. Give your
thank you to WMA4T by sending contributions to Northern Kentucky Tower Fund, PO Box 17721, Lakeside
Park, KY 41017. Incidentally, John has just been elected ARRI. Kentucky Section Manager. Further details-
appear in Happenings, elsewhere in this issue.

The Office of Management and Budget has approved the new FCC Form 610, which provides for two
Administering Volunteer Examiners (VEs) for the Novice license; and for written examination credit.
However, it is not known when the new form will be available. Meanwhile, the previous edition {dated
July 1985 with the OMB expiration date of 3/31/88) will remain in use.

Attention Novices: Because there’s so much Novice Enhancement news to report this month, we’ve had
to forgo the Novice Notes article. Be sure to tune in next month, though, when we explain what equipment
you’ll need for that first station, and where to put it. Future installments will cover the practical informa-

tion you'll need to take advantage of those new operating privileges.
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“Tt Seems to Us ...”

{continued from page 9)

become Chairman on Mark Fowler’s
departure this spring—said in a con-
curring statement at the time: ‘“The
best mechanism for determining the
relative value to society of alternative
uses of a scarce resource is competition
in a free marketplace.”” While most
developmental work has been done at
lower frequencies, there is no technical
reason why ACSSB cannot be used at
900 MHz. Surely it is consistent with
the Commission’s present philosophy
for competing technologies, one
offering the licensee more than twice
as many channels as the other at
perhaps a 25% premium in equipment
costs, to square off against one
another in this arena. Indusiry’s
response to this challenge would pro-
vide a marketplace answer to the ques-
tion of whether there is a “‘scarcity’
of land mobile allocations. Finally, if
there is indeed such a scarcity, either
now or in the future, it will be resolved
only by more innovative uses of the

What the FCC Propocses

In the Notice of Proposed Rule
Making in General Docket No.
§7-14, the FCC proposes the
following allocation for 216-225
MHz:

(1) Maintain the existing 216-220
MHz allocation, which domestically
is to the Maritime Mobile Service
on a primary basis and for limited
telemetering and telecommand
operations in certain other services
on a secondary basis;

{(2) Aliocate 220-222 MHz on an
exclusive basis for government and
nongovernment land mobile
operations;

(3) Allocate 222-225 MHz on an
exclusive basis to the Amateur
Service.

The existing primary allocation to
radiolocation (government radars)
would be phased out by January 1,
1990.

14 O5T=

How to Tell the FCC What You Think

To be treated as formal comments, your submission to FCC should follow
these rules. Send an original and five copies to: Secretary, Federal
Communications Commission, Washington, DC 20554, Use regular 8% x 11
paper, printed on one side, preferably double-spaced. Leave an adequate
left-hand margin so your submission can be read if put into a binder. Use the

following heading:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Amendment of Part 2

of the Commission’s Rules
Regarding the Allocation of
the 216-225 MHz Band

COMMENTS OF {your name)

Gieneral Docket No. 87-14

RM-4829 RM-4831
RM-4983

Begin by stating that you are opposed to the proposed allocation of
220-222 MHz to land mobile, and that you favor its retention by the Amateur
Service. State your qualifications, and what interest you have in the outcome
(i.e., are you active on 220, are you planning to be, or do you use a repeater
or packet radio system which is on 2207?) Then, give factual, unemotional
evidence why maintaining the amateur allocation is in the public interest. If
you can offer alternatives which would accomplish the Commission’s
objectives for land mobile elsewhere in the spectrum (not ancther amateur
band!), do so. Be persuasive, not threstening.

Sign your comments at the end, and include your address.

Send your comments to arrive by APRIL 8. If you can’t meet that deadline,
check W1AW or other sources for word on a possible extension of time to

file.

large blocks of spectrum already
available to land mobile—not by
reallocating scraps of noncontiguous
spectrum from other services. The best
time to begin moving in this direction
is now.

And what about the Amateur
Service? Can we afford the loss of
40% of our 220-MHz band? Of
course, our immediate reaction is that
we cannot; even if we don’t use
220-222 MHz ourselves, its loss would
impact operating patterns in the rest of
the band as well as other VHF and
UHF bands. But the real test is the
damage done to the public interest
shbuld the proposed reallocation take
place, not whether it would make
Amateur Radio less enjoyable to us as
individuals. And that depends on what
the public interest requires the
Amateur Service to be, and to do.

We are expected to be a noncom-
mercial communication service,
particularly with respect to providing
emergency communications; to con-

tribute to the advancement of the radio
art; to advance individual skills in both
communications and technical phases
of radio; to be a reservoir of trained
operators, technicians and electronics
experts; and to enhance international
goodwill, Providing these things is
what earns our access to the radio
spectrum.

The FCC has just taken a step that
is sure to lead to an expanded reservoir
of radio amateurs: the enhancement of
Novice privileges. A good deal of this
enhancement took place at 220, with
222,1-223.91 (and corresponding
repeater outputs up to 225) MHz
opened to all amateur licensees for the
first time. Thus, 220 becomes a ‘‘com-
mon denominator,”” available to all
hams for voice and digital communi-
cation, This is a great step, but one
that greatly increases the importance
of the rest of the band for other com-
munications: high-speed intercity
digital links necessary for the develop-
ment of the packet radio network, for



example. Repeater control and
auxiliary links, CW and SSB weak-
signal experimenters, and propagation
beacons also populate the lower two
megahertz of the band—and cannot
possibly be reaccommodated in the 100
kHz apparently set aside for the pur-
pose in the Commission’s planning.

The importance of these activities to
the fulfillment of our mission cannot
be overstated. Without a place for
high-speed intercity links, the packet
network will never live up to its
potential—a potential that includes a
dramatically improved emergency
communications capability. Without
such a network, our ability to attract
to our ranks young people whose
interests are in data communications
will be diminished. Without a
“window’’ between 144 and 432 MHz
for weak-signal experimentation, the
phenomena of sporadic-E, meteor
scatter, transequatorial, and other
exotic propagation media will be
incompletely investigated.

What can we do to protect the
220-MHz band? Show the FCC that it
is wrong. Show that its assumption of
“light” loading of the band is out-
dated. Show that the public interest
would not be served by such a reallo-
cation. Show that there are better
places, perhaps within existing land
mobile aliocations, for the introduc-
tion of ACSSB in that service.

FCC has given the public until April
6 to comment on its proposals, This
gives us very little time to collect a mass
of data, so ARRL has requested a
45-day extension of time, or until May
21. Others are known to be making
similar requests. But don’t count on
the extension being granted; if you can
file your comments now, do it now—
don’t wait! The accompanying box will
show you how to make your voice
heard,

Defense of 220 is nothing new.
We've done it before, and we can do
it again. If anything, we're in a
stronger position now than ever. As
ARRE President Larry Price, W4RA,
said on learning of the Commission’s
proposals: ““Let no one question the
League’s resolve to fight, with every

means at our command, this un-
warranted spectrum grab on behalf of
commercial interests. Amateurs need

this band—all of it—if we are to ful-
fill our public-service charter.”” Let’s
have all amateurs, irrespective of their

operating interests, join together to
turn back this latest threat.—David
Sumner, KIZZ

WI1AW Schedule

April 5-October 25, 1987

MTWThFSSn = Days of Week

W1AW code practice and bulletin transmissions are sent on the following scheduls:

utc

EDT

MDT

POT

Code practice, Qualifying Run and CW bulletin fraquencies: 1.818, 3.58, 7.08, 14.07, 21.08, 28.08, 50.08,

Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprinter Bulleting
Voice Bulletins

Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprintar Bullatins
VYoice Bulletins

Slow Code Practice
Fast Code Practice
CW Bulleting
Teleprinter Butlstins
Voice Bulletins

Slow Code Practice
Fast Code Practice
CW Bulletins
Teleprinter Bulletins
Voice Bullstins

Slow Code Practice
Fast Code Practice

MWF: 0200, 1300; 2300; TThSSn: 2000; Sn: 0200
MWF: 2000, TTh: 0200, 1300; TThSSn: 2300, 8: 0200
Dy: 0000, 0300, 2100; MTWTHF: 1400

Dy: 0100, 0400, 2200; MTWThF: 1500

Dy: 0130, 0430

MWF: 9 AM, 7 PM; TThSSn: 4 PM; 10 PM
MWF: 4 PM, 10 PM; TTh: 8 AM; TThSSn: 7 PM
Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM

Dy: 8 PM, 8 PM, 12 PM; MTWThE: 11 AM

Dy: 9:30 PM, 12:30 AM

MWF 8 AM, 6 PM; TThSSn: 3 PM; 9 PM
MWF: 32 PM, 9 PM; TTh: 8 AM; TThSSn: 6 PM
Dy: 4 PM, ¥ PM, 10 PM; MTWThF: 9 AM

Dy: 5 PM, 8 PM, 11 PM; MTWTHF: 10 AM

Dy: 8:30 PM, 11:30 PM

MWEF: 7 AM, 5 PM; TThSSn: 2 PM, 8 PM
MWF: 2 PM, 8 PM; TTh: 7 AM; TThSSn: 5 PM
Dy: 3 PM, 6 PM, 8 PM; MTWThF: 8 AM

Dy: 4 PM, 7 PM, 10 PM; MTWTHF: 9 AM

Oy: 7:30 PM, 10:30 PM

MWE: 6 AM, 4 PM; TThSSn: 1 PM; 7 PM
MWF: 1 PM, 7 PM; TTh: 6 AM; TThSSn: 4 PM

CW Bulleting Dy: 2 PM, 5 PM, 8 PM; MTWThF: 7 AM
Telaprintar Bulletins Dy: 3 PM, 6 PM, 9 PM; MTWThF: & AM
Voice Bulleting Dy: 6:30 PM, 9:30 PM

147.555 MHz.

Teleprinter bulletin frequencies; 3,625, 7.095, 14008, 21.095, 28,095, 147,555 MHz.
Voice bulletin frequancies: 1.69, 3.99, 7.29, 14.29, 21.39, 28.59, 50.19, 147.555 MHz.

Dy = Daily

Slow code praclice is at 5, 7%, 10, 13 and 15 WPM.

Fast code practice is at 35, 30, 25, 20, 15, 13 and 10 WPM.

On Monday, Wednesday and Friday, 1300 through 2100 UTC, transmissions are beamed to Europe on 14, 21
and 28 MHz; on Wadnesday at 2200 UTC they are beamed south.

Gode practice texts are from QST, and the source of each practice is !q_iven at the beginning of each practice
and af the beginning of altarnate speeds. For axample, *'Text is from February 1987 QST, pages 9 and 85~
indicatas that the main lext is from the article on page 9 and the mixed numberfiettor groups at the end of
sach speed are from the contest scores on page 85.

On Fridays, UTC, a DX bulletin replaces the regular bulletin transmissions.

On Tuesdays and Saturdays at 2230 UTC, Keplerian Elements for active amateur sateliites will be sant on
45.45-baud Baudot on the regular teleprinter frequencies, The next date for transmission will be given in
regular satsllite bulletins

Telaprinter bulletins are 45.45-baud Baudot, 110-baud ASCIE and 100-baud AMTOR, FEG mode. Baudot, ASCIl
and AMTOR (in that order) are sent during ali 1600 UTC transmissions, and 2200 UTC on TWThFSSn, During
other transmission times, AMTOR Is sent only as time parmits.

CW bulleting are sent at 18 WPM.

WIAW is open for visitors Monday through Friday from 8§ AM fo 1 AM EDT and on Saturday and Bunday from
3:30 FM to 1 AM EDT, it you desire to operate W1AW, be sure to bring a copy of ‘Zaur license with you.,
W1AW is avallable for operation by visitars between 1 and 4 PM Monday through Friday.

In a communications emergency, monitor W1AW for special bullsting as follows: voice on the hour, teleprinter
at 15 minutes past the hour, and CW on the half hour,

WHAW will be closed on April 17, May 25, July 3 and 4, and September 7.
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FCC’s NPRM Concerning the

220-MHz Band

T he FCC’s NPRM in General Docket No. 87-14 is reproduced
here in its entirety, exactly as it was released by the FCC
Feb 12, 1987. This month’s It Seems to Us, beginning on page
9, discusses its ramifications and the League’s response.

Before the
FEDERAL COMMUNICATIONS
COMMISSION
Washington, D.C. 20554
General Docket No. §7-14
In the Matter of
Amendment of Part 2

of the Commission’s Rules RM-4829
Regarding the Allocation of RM-4831
the 216-225 MHz Band RM-4983

NOTICE OF PROPOSED RULE
MAKING

Adopted: February 2, 1987 Released: Febroary 12, 1987
By the Commission;

INFRODUCTION

1. By this action the Commission proposes to: 1} maintain the
existing 216-220 MHBz band allocation; 2) allocate the 220-222 MHz
band on a exclusive basis to the land mobile service for both
government and nongovernment operations; and, 3} allocate the
222-225 MHz band on a exclusive basis to the amateur service. This
proceeding addresses oniy the allocation of this spectrum. A sub-
sequent proceeding will address the necessary service rules for the
new allocations that may resuit from this proceeding.

BACKGROUND
Planning Activities

2. Prior to the 1979 World Administrative Radio Conference (1979
WARC), the 216-225 MHz band was allocated on a primary basis
to the government radiolocation service. There were secondary
altocations in the 216-220 MHz portion of the band for the
aeronautical mobile, fixed and land mobile services for telemetry
operations; and, there was a secondary allocation in the 220-225 MHz
portion for the amateur service. During the preparation for the 1979
WARC, it was determined that the 216-225 MHz band was not suf-
ficient to meet future United States radiolocation requirements.’
Therefore, this band was considered a candidate for reallocation for
other purposes. At about the same time, a requirement for maritime
mobile public correspondence was identified that conid be
accommodated in this band. Accordingly, the United States proposed
at the 1979 WARC that the entire 216-225 MHz band be reallocated
internationally to the maritime mobile service. That proposal was
not adopted in its entirety. However, the 1979 WARC did allocate
the 216-220 MHz portion to the maritime mobile service along with
the fixed service on a primary basis and aliocated the 220-225 MHz
portion to the mobile service along with the fixed and amateur services
on a primary basis. The 1979 WARC also provided for phasing-out
the radiolocation service.?

3. Shortly after the 1979 WARC the Commission allocated the
216-220 MHz band to the maritime mobile service on a primary basis
for the inland waterways communication system.’ Secondary
allocations in the 216-220 MHz band were retained for the
aeronautical mobile, fixed and land mobile services for telemetry
operations. Subsequently, the Commission reallocated the 220-
225 MHz band to the amateur, fixed and mobile services on a coequal
primary basis for nongovernment services.* ‘The National Tele-
communications and Information Administration (NTIA), in
implementing the 1979 WARC results into the government table of
frequency allocations, allocated the 220-225 MHz band on a coequal
primary basis to the fixed and mobile services. However, NTIA and
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the FCC agreed that operations in the fixed and mobile services in
the 220-225 MHz band would not be initiated until an aliocations
plan was developed for sharing the band by government and non-
government usets.* Later, an FCC/NTIA planning group
recommended that a portion of the 216-225 MHz band be designated
for narrowband land mobile operations on a shared basis between
government and nongovernment users.®

Petitions for Rulemaking

4, The Commission alse has received three petitions for rule
making addressing allocations in the 216-225 MHz band. These were
submitted by Land Mobile Communications Council (LMCC),
Sideband Technology, Inc. (STI) and LAOAD Radic and Micro-
wave Communications Consultants (LAOAD).”8 The petitioners
requested that a portion of the 216-225 MHz band be allocated to
the land mobile service for narrowband voice operations (5 kHz
channels), The petitioners argued that an additional land mobile
allocation is nesded to help meet the private [and mobile spectrum
requirements through the year 2000, They stated that current
narrowband equipment designed to operate in the 150 MHz land
mobile band could be easily modified to operate in the 220 MHz
band. Further, they assected that since transmission characteristics
at 220 MHz are similar to those in the 150 MHz band, the 220 MHz
band would be attractive to users who otherwise would be seeking
channeis at 150 MHz. They argued that the 220 MHz band would
be a good place to implement 5 kHz channel land mobile operations,
due to the light loading of the band and because a channelization
plan would not have to work around existing FM channeis.’ LAOAD
further requested a primary allocation to the Fixed service in the
216-220 MHz band for narrowband voice and telemetry operations
(5 kHz and 2,5 kHz channels respectively). LAOAD argued that there
is a growing need for telemetry channels, noting particularly oil, gas
and utility companies that need to monitor and control many remote
stations from a single location,

5. In response to the petitions, there was strong support from the
land mobile commmunity for an allocation for land mobile; however,
there was only modest support for a fixed allocation, There was strong
opposition from existing maritime mobile and telemetry users
operating in the 216-220 MHz band and amateurs operating in the
220-225 MHz band. These existing users claimed that these bands
are needed to meet their own respective specirum requirements.
Further, broadcast interests were concerned about potential inter-
ference to the reception of TV channel 13 operations in adjacent
spectrum at 210-216 MHz.

DISCUSSION

6. Based on our analysis and the comments submitted in response
to the petitions, we believe that the present allocations in the 216-220
Mz portion of the band are appropriate and should be maintained.
Accordingly, we are not proposing any allocation changes to this
portion of the spectrum. With regard to the 220-225 MHz portion
of the band, we are persuaded that this band is presently underutilized
and that the land mobile service has needs that can be met in this
region of the spectrum.'® The propagation characteristics of this band
make it useful for land mobile operations. Further, a land mobile
allocation in this region of the spectrum would provide an opportunity
for further development of narrowband technologies. Therefore, we
are proposing a 2 megahertz allocation to the land mobile service
in the 220-222 MHz portion of the band.'' The remaining 3
megahertz, 222-225 MHz, is proposed to be made an exclusive
allocation for the amateur service. These matters are discussed below.

216-220 MHz Band

7. The 216-220 MHz band is currently assigned to the maritime
mobile service on a primary basis. Telemetry operations in the
geronautical mobile, fixed and land mobile services are permitted
on a secondary basis.'* We are not proposing any changes to this
allocation.



8. We believe it would be premature to permit additional services
in the 216-220 MHz band before the inland waterways communication
system in this band has had a c¢hance to develop as planned. It is
also our belief that the geographical limitations on land mobile
operations at 216-220 MHz necessary to protect broadeast TV channel
13 operations would be so restrictive that an allocation in this portion
of the spectrum would provide little relief for land mobile. This would
be especially the case in the major cities where tand mobile demand
is greatest."* Further, there is no international land mobile alloca-
tion in this portion of the band, s0 domestic land mobile operations
wowld be secondary to operations of other countries that are operating
in accordance with the international Table of Frequency Allocations.
This might greatly restrict domestic land mobile operations near the
borders. For these reasons we do not believe it is in the public interest
to propose a primary land mobile allocation befow 220 MHz.

9. We believe that the needs of the fixed services can be satisfied
within the present secondary allocation in the 216-220 MHz band.
We reject LAOAD’s request to upgrade the secondary fixed allgcation
to primary. At this time, we are reluctant to take any action that
might restrain the development of the inland waterways
communication system. LACAD’s request that narrowband voice
operations be permitted in the fixed service wmay be more
appropriately addressed in a separate proceeding dealing with service
rules for this band.

220-225 MHz Band

10. The 220-225 MHz band, which is allocated to the amateur,
fixed, mobile and radiclocation services, is currently wtilized only
by the amateur and radiolocation services as noted above. The
amateur usage is mainly for base/mobile repeater operations, along
with some special operations.** The Commission is cognizant of the
services performed by the amateur community in this band and the
other amateur bands. We are also aware of the investment by the
amateur community in equipment in this band. However, the load-
ing of this band is light in comparison with the [44-148 MUz amateur
band, which supports similar operations. The 144-148 MHz band
supports over six times as many repeater operations (repeaters/MHz)
as the 220-225 MHz band.'*

11, The majority of the amateur operations in the 220-225 MHz
band are base/mobile repeater operations and are located in the
222.225 MHz portion of the band. Accordingly, we believe that
reallocating 2 megahertz, 220-222 MHz, to the land mobile service,
would bave minimal impact on current amateur operations and would
provide much-needed spectrum for land mobile operations. Further,
in view of the current light loading of the 220-225 MHz band, and
the availability of other amateur bands, it appears that the future
needs of the amateur service will continue to be satisfied. We
anticipate that this proposed action will have little economic impact
on amateur operators since amateur equipment operating in the
220-222 MHz band could be modified at minimal expense to operate
in the 222-225 MHz portion of the band.

12, With regard to a fixed service allocation in the 220-225 MHz
band, we believe the needs of the land mobile and amateur services,
as addressed above, outweigh those of the fixed service. Furthermore,
fixed services can be accommedated in higher frequency bands,
whereas land mobile use is best suited to frequencies below 1 GHz.
Therefore, we are also proposing to delete the unimplemented fixed
allocation in the 220-225 MHz band. In the 222-225 MHz band, we
are also proposing to delete the unimplemented mobile allocation.
This will provide the amateur service with an exclusive allocation
in the 222-225 MHz band after January 1, 1990.'¢

PROPOSAL

13. In summary, we are proposing to reallocate the 216-225 MHz
band as follows: (1) maintain the primary maritime mobile allocation
in the 216-220 MHz band; (2) maintain the secondary aeronautical
mobile, fixed and land mobile allocations in the 216-220 MHz band
for telemetry operations only; (3) reallocate the 220-222 MHz band
on a primary basis to the land mobile service for both government
and nongovernment operations and delete the existing primary
allocations ta the amateur, fixed and mobile services; and (4) maintain
the primary amateur allocation in the 222-225 MHz band and delete
the existing primary allocations to the fixed and mobile services. The
primary allocation to the radiolocation service for government
operations in the 216-225 MHz band would be maintained until 1990,
when radiolocation would become secondary except for one Navy
radar system. Specific operating rules for the land mobile service
at 220-222 MHz would be developed in a further proceeding.
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REGULATORY FLEXIBILITY ANALYSIS

14, Pursuant 1o the Regulasory Flexibility Act of 1980, the
Commission finds as follows:

L. Reason for Action

This proposal would reallocate the 216-225 MHz band. It responds
to an unresolved issue of General Docket 80-739, Implementation
of the 1979 World Administrative Radio Conference, which left the
allocation of this band open until a separate proceeding could address
all of the issues involved; it responds as well to three petitions for
reallocation received by the Commission.

I1. Objective:

The Commission is advancing this proposal to resolve the allocation
issues of the 216-225 MHz band.

[1I. Legal Basis:

The proposed action is authorized under Sections 4(i) and 303(r)
of the Communications Act of 1934, as amended, which authorizes
the Comumission to make such rules and regulations as may be
necessary to improve the efficiency of spectrum use.

TV. Description, Potential impact and Number of Small Entitics
Affected:

This proposal will help satisfy radio needs of private land mobile
radio services as well as increase market opportunities for radio
manufacturers, some of which may be small businesses. Beyond this,
we are unable to quantify the potential effects on small entities. We,
therefore, invite specific comments on this point by interested parties.

V. Reporting, Recordkeeping and other Compliance Requirements:

No new requirement will be imposed upon the Commission’s
licensees.

VL. Federal Ruales which Overlap, Duplicate or Contlict with this
Rule:

None.

VI, Significant Alternatives

‘There are no significant alternatives which would accomplish our
stated objective of allocating the 216-225 MHz band.

15. IT IS ORDERED that the Secretary shall serve a copy of this
Notice on the Small Business Administration.

16. The proposals contained herein have been analyzed with respect
to the Paperwork Reduction Act of 1980 and found not to propose
a new or modified information collection requirement on the public.
Implementation of any new or modified requirement will be subject
to approval by the Office of Management and Budget as prescribed
by the Act.

17. For purposes of this non-restricted notice and comment rule
making, members of the public are advised that ex parte contacts
are permitted from the time the Commission adopts a notice of
proposed rule making untit the time a public notice is issued stating
that a substantive disposition of the matter is to be considered at
a forthcoming meeting or until 2 final order disposing of the matter
is adopted by the Commission, whichever is earlier. In general, an
ex parte presentation is any written or oral communication (other
than formal written comments/pleadings and formal oral arguments)
between a person outside the Commission and a Commissioner or
a member of the Commission’s staff which addresses the merits of
the proceeding. Any person who submits a written ex parte
presentation must serve a copy of the presentation on the Com-
mission’s Secretary for inclusion in the public file. Any person who
makes an oral ex parte presentation addressing matters not fully
covered in any previously filed written comments for the proceeding
must prepare a written summary of that presentation; on the day
of oral preseniation, that writlen summary must be served on the
Commissibn’s Secretary for inclusion in the public file, with a copy
to the Commission official receiving the oral presentation. Each ex
parte presentation described above must also state by docket number
the proceeding to which it relates. See generally, Section 1.1231 of
the Commission’s Ruies, 47 C.F.R. 1.1231.

18. This action is taken pursuant to Sections 4(i), and 303(r), of
the Communications Act of 1934, as amended. Interested persons
may file comments on this proposal on or before
April 6, 1987, and reply comments on or before April 21, 1987. All
relevant and timely comments filed in accordance with Sections 1.415
and 1.419 of our rules and regulations (47 C.F.R. 1.415 and 1.415)
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will be considered by the Commission before final action is taken
in this proceeding. In reaching its decision, the Commission may take
into consideration information and ideas not contained in the
comments, provided that such information is placed in the public
file, and provided that the Commission’s reliance on such information
is noted in its final decision.

19, in accordance with the provisions of Section 1.419 of the Rules
and Regulations, 47 C.F.R. 1.419, formal participants shall file an
original and five copies of their comments and other material.
Participants wishing each Commissioner to have a personal copy of
their comments should file an original and eleven copies. Members
of the general public who wish may express their comments without
regard to form (as long as the docket number is clearly stated in the
heading). All documents will be available for public inspection during
regular business hours in the Commission’s Public Reference Room
at its headquarters in Washington, D.C,

20, For further information concerning this rule making contact
Mr. Fred Thomas at (202) 653-8112, Office of Engineering and
Technology, Federal Communications Commission, Washington,
D.C. 20554.

PROPOSED RULE CHANGES

Part 2 of Chapter 1 of 'Title 47 of the Code of Federal Regulations
is proposed to be amended as follows:

The authority citations in Part 2 continues to read:
Authority: Secs. 4, 303, 48 Stat. 1066, 1082 as amended: 47 U.S.C.
154, 303. Part 2 - Frequency Allocations and Radio Treaty Matters:
General Rules and Regulaticus.

Section 2.106 is amended by modifying the 216-225 MHz band
as follows:

Nec, 2,106 Table of Frequency Allocations

UNITED STATES TABLE
GOVERNMENT NON.

FCC USE DESIGNATORS

GOVERNMENT :
ALLOCATION ALLOCATION RULE SPECIAL-
MHz MH: PARTS(s) LSE

FREQUENCTES

4 (3) (6 (7
A LEL ok Kk
216-220 216-220
MARITIME MARITIME MARITIME
MOBILE MOBILE (Bl & 83)
Aeronautical  Aeronautical Private Land
Mohile Mobile
Fixed Fixed Mobile (30}
Radiolocation Land Mobile
627 627
UsS210, US229 L8210, US229
L8274, G2 US274, NG121
220-222 220-222
LAND LAND PRIVATE
MOBILE MOBILE LAND
Radiolocation MOBILE (90)
627
1S243, G2 627, US243
222-225 222228
Radiolocation AMATEUR AMATEUR
627 t]
1iS243, G2 627, US243

FEDERAL COMMUNICATIONS COMMISSION
William J. Tricarico,
Secretary

FOOTNOTES

'An exception was made for the Navy SPASUR radar system
operating in the southern United States in the 216,88-217.88 MHz
band. This system tracks rocket and missile trajectories.

*The phase-out of radiolocation was handled by implementing the
provisions of Footnotes 627 and US243 in the United States. Footnote
627 to the international Table of Frequency Allocations states that
the band 216-225 MHz is allocated to the radiolocation service on
a primary basis until I January 1990, On and after 1 January 1990
no new stations in that service may continue to operate on a secondary
basis. Footnote US243 to the domestic Table of Frequency

18 05T

Allgcations states that in the 220-225 MHz band stations in the radio-
location service have priority until 1 January 1990.

18ee Report and Order in General Docket No. 80-1, 46 Fed. Reg.
15690 (March 9, 1981).

8ee Report and Order in General Docket No. 80-379, 49 Fed. Reg.
2358 (January 19, 1984).

sSee id., at Paras. 30 and 31,

*Among the information considered by the FCC/NTIA planning
group was the NTTA report, Spectrum Resource < ssessment in the
216-225 MHz Band (NTIA Report 81-85, September 1981).

"See: (1} Petition for Rule Making filed by Land Mobile
Communications Council, RM-4829 (June 1984), requesting
amendment of Parts 2, 22 and 90 of the rules and regulations to make
available additional frequency assignments in the [and mobile radio
services; (2) Petition for Rule Making, filed by Sideband Technology,
Inc., RM-4831 (July 1984), requesting reallocation of 6 MHz at
216-222 MHz to the private land mobile radio services for narrow-
band systems using 5 kHz channelling; and (3) Petition for Rule
Making filed by LAOQAD Radio and Microwave Communications
Consultants, RM-4983 {(March 1985), requesting a reallocation of
4 MHz at 216-220 MHz to the private land mobile radio services for
narrowband voice and low speed data communications systems.

*The Cotmmission has also recently received two additional petitions
pertaining to the 216-225 MHz band. The Association of Radio
Reading Services (ARRS) submitted a petition, RM-5434, requesting
the Commission to allocate 500 kHz on a nationwide basis from the
220-225 MHz band to provide spectrum for radio reading services
for the print handicapped. This petition has been denied in a
companion Memorandum Opinion and Order adopted by the
Commission on January 30, 1987, FCC 87-41. Another petition, filed
by Cubic Communications, Inc. (Cubic), requests the Commission
to allocate the 216.01235-219.9875 MHz band to the fixed service for
voice and telemetry operations on narrowband channels, Because
the Cubic request is essentially the same as that by LAOAD in its
petition, we did not put the Cubic petition on public notice; however,
the substance of Cubic’s request is covered herein,

“The Commission has provided for narrowband operation in the
150-174 MHz private land mobile band. See Report and Order in
PR Docket Mo. 84-279, FCC 85496, 50 Fed. Reg. 13596
(April 5, 1985). In a letter dated November 10, 1986, which has been
inserted in the record, STI contended that it has proven difficult to
obtain widespread usage of narrowband equipment in the 150-174
MHz band due to existing heavy use by licensees using conventional
equipment (i.e., 30 kHz channels) and technical constraints in the
rules. We note, however, that other factors may be involved. For
instance, narrowband equipment carries a price premium of about
25% over conventional equipment.

Hfor further information on land mobile’s needs for additional
spectrum, See: Fuiure Private Land Mobile Telecommunications
Requirements: Final Report, Planning Staff, Private Radio Burear,
FCC, Washington, D.C., August 1983; Repori and Order in General
Docket Nos. 84-1231, 84-1233, and 84-1234, 31 Fed. Reg. 37398
{October 22, [986); and the Notice of Proposed Rule Making in
General Docket No. 85-172, 50 Fed. Rep. 25587 (June 20, 1985),
proposing further sharing of the UHF television band by private land
mobile radio services.

"An allocation of 2 megahertz to the land mobile service with
channels of 5 kHz bandwidth would provide 200 channel pairs.
Spectrum-efficient technologies that use alternative bandwidths may
also be considered.

""Service rules for the secondary land mobile allocation have been
developed but service rules have not been developed for secondary
fixed and aeronautical telemetry operations.

""While a number of commenters discussed the issue of interference
to TV channel 13 from land mobile service in the 216-220 MHz band,
none provided any technical analysis showing how this band may
be used by land mobile for base/mobile operations on a primary basis
without causing interference to broadcast operations. LAQAD stated
in its comments that it will be performing some field tests on this
issue and will provide the data and its findings from the tests for
the public record. Land mobile operation currently exists in a number
of frequency bands that are adjacent to TV broadcast channels. In
order to avoid interference to TV broadcasting, land mobile
operations are subject to compliance with technical standards and
operational constraints in the FCC Rules, These vary according to
the bands involved. We make no finding here as to what standards
may be appropriate if we were to permit land mobile operation in
the 216-220 MHz band. However, because TV channel 13 is used



widely throughout the country, it appears that the necessary
interference protection criteria and operational constraints would
restrict the usefulness of the 216-220 MHz band for land mobile
B¢rvice.

"I addition to base/mobile repeater operations this band is used
for remote control and experimental operations such as packet radio
and moon bounce communications,

“See: the Repeater Directory 1985-86 edition published by the
American Radio Relay League. Repeater stations are not licensed
separately and the Commission has no independent listing of repeater
operations. Therefore, the Repeater Direcrory is the Commission’s
best sowrce of information regarding loading in the amateur repeater
bands. Nevertheless, we believe this to be an accurate representation

of repeater operations since repeaters not listed in the Repeater
Directory have no status in the coordination ot new operations. As
additional evidence of light loading in the 220-225 MHz band, we
note that ARRL filed a petition, RM-5038, which requested that the
220 MHz band, among others, be made available for Novice operator
licensees. ARRL made the request in part because of the “relative
absence of General, Advanced and Extra class operations on those
frequencies. . .”” See Petition for Rule Making, RM-5038, at 8. See
also Notice of Proposed Rule Making in PR Docket No, 86-161. In
the Matter of Amendment of the Amateur Rules to expand Privilegas
to Novice Operators, 51 Fed. Reg. 17074 (May 8, 1986).
“Supra, o. 2. )

Amateurs Respond

In reference to the FCC proposal to take 220-222 MHz away from
the amateur service—BDocket 87-14—do you have any suggestions
on how to oppose this issue? (WIMEG). 1 feel the best way to combat
this thing is to BE INFORMED—and send SPECIFIC comments
to the FCC (K9P5). POW!—220-222 MHz is lost—or is it? I’ve got
lots invested there—8 big 220 earth-moon-earth antennas—kw
transmitter & 44 states. 1'm looking for the last six, for my 11th single-
band WAS! The local packet guys are active there too, from 220.5
to 222 MHz (W1JR). 1 should like to bring before the Commission
some points of information not contained in the NPRM of the subject
CGeneral Docket. First, the “special operations™ (as mentioned in
Paragraph 10, “*The 220- 225 MHz Band™’) of amateur licensees on
the band include earth-moon-earth (**moonbounce’}, tropospheric
scatter, meteor scatter, auroral scatter, F.A.L. (field-aligned ir-
regularity} and ““Sporadic-E*’; the majority of this fascinating work
is performed using controlled-bandwidth telegraphy and single-
sideband suppressed-carrier (Al and A3J) transmissions. As such,
we must encourage further experimentation to advance scientific
research in propagation phenomena. I, for ane, have thousands of
dollars invested in amateur equipment built For the pursuit of
weak-signal mode communications in the 220-225 MHz amateur
band, While this equipment can be modified for operations in the
222-225 MHz band, 1 do not believe the opportunities for weak-signal
meode communications will exist in this narrower allocation. Here
in the densely populated New York City metropolitan area, amateur
repeaters dominate the 222-225 MHz subband and these stations are
in frequent use during those periods I am able to operate. I have
already attempted to receive weak signals (— 143 dBm and below)
in between the local repeater stations, to no avail. It is imperative
that their operations be spaced in frequency as far away from the
wider bandwidth users as possible. If the weak-signal and lunar
communications technologists are forced to operate in the 222-
225 MHz subband, their high-powered (1.5 kW PEP output, often
fed to + 23 dB antenna systems, resulting in 300 kW e,r.p. or greater}
operations will assuredly create havoc with the amateur fixed and
mobile operators sharing the same narrow segment of the spectrum
{WB2WIK). One cannot base activity level estimates for 220 MHz
on reference only to repeater operations therein, Weak signal
operaticns (moonbounce, tropospherics, meteor scatter, etc.) using
CW and SSB on 220 paved the way for knowledge of this portion
of the spectrum, and they still take place here, Packet radio operators
have constructed long distance information transfer systems that
operate in the frequency range that NPRM 87-14 would take away.
Repeater, beacon, and other types of automatic station functions
operate remote control links in this range. All these experimental
modes of operation are a critical part of amateur radio. In the past
five years, the number of active stations have increased fourfold,
making CW and SSB operations on 220 the fastest growing amateur
allocation of all. Does this sound like an underutilized band?
{WB2IEY), The Southern California Repeater and Remote Base
Association will be assembling data for ARRL’s use. I think you
pretty well understand our situation out here; both 220 MHz and
the 420 MHz band are extremely occupied. If we lose the bottom
3MHz of 220, which sub-band contains many control and auxiliary
links for repeaters and remote base stations, it is a certainty that we
do not have available spectrum on 420 MHz to accommodate these

displaced operations. That would push these activities up to 902 MHz,
at a minimum, and probably further to 1260 MHz. Here not only
is the technology more difficult, but propagation conditions will
greatly shorten operating ranges. In other words, this heavily utilized
2 MHz portion of our 1-1/4 meter band cannot easily be replaced,
at least here in southern California (WAGLBV), 220-222 MHz has
become more important to the Amateur Radio Service with the recent
Novice Enhancement ruling by the Commission. The expected
proliferation of repeaters and wideband FM communications above
222 MHz will leave insufficient spectrum space above 222 MHz for
serious weak signal, narrowband comimunications. Placing the Land-
Mobile Service in this portion of the spectrum will likely have severe
negative impact in cities with Channel 13 Television (216 MHz). Also,
the second harmonic of this proposed frequency would fall in the
Amateur 70 cm band where there are many repeaters. The potential
for TVI/RFI from signal mixing and intermodulation is great,
opening the door for serious consumer complaints. 2 MHz is not
sufficient space for the Land-Mobile Service to expand and total
saturation would occur immediately (K C4EG). Amateurs here in the
Texas Panhandle are very concerned about the FCC wanting to take
away part of our 220 MHz band for the land mobile service, as heard
in the ARRL bulletin today. I am Emergency Coordinator for Potter
and Randall counties and was asked by amateurs here to express their
concerns about this matter to ARRL HQ. With the wide range of
new 220 MHz portable and mobile radios commercially available,
radio amateurs here feel that the new Novice and Technician license
enhancements will cause the 220 MHz amateur segment to become
very active here and elsewhere (KASPTG). In Los Angeles, and surely
many other areas, the bottom of 220 is very busy but very Gttle is
on the record. There are numerous remote bases, repeaters, crosslinks,
control channels and simplex phone patches. The owners of these
systems have invested thousands of dollars in some of these systems.
Some crosslinks provide interconnection between two or more
repeaters, providing “HT"’ coverage for hundreds of miles and into
remote areas. 1, for one, control my 440 and 146 repeaters in this
band on two channels. Many of us with these systems do not want
the information published. The League should act as a clearing house,
and gather information to prove that the band is being used.
{WB6AAM). The 2 MHz space proposed for the Land Mobile Service
will not be adequate as a 1 MHz split for repeaters is not practical
for technical reasons. Also TV channel 13 will cause multiple
problems on 220 to 222 MHz (KB3KK). There is the potential for
economic loss on the part of Amateurs, and the manufacturers of
their equipment. Allocation of the land mobile service in the 220-222
MHz portion may impose: a) modification of equipment to prevent
illegal (out-of-band) operations, b) modification of existing site
equipment to reselve near-band interference problems, c} inability
to sell/buy/use existing equipment stocks, d) technical requirements
above and beyond those already practiced in the Amateur Services,
¢} potential fault-finding against the Amateur Service for interference
te land mobile operations, f) potential mis-use of existing Amateur
equipment in the land mobile portion, or out-of-hand operations of
land mobile equipment impacting the Amateur Services (WBIGVF),
Packet use is doubling every 5 months, and high speed intercity links
are now in use, with many more being built on 220.535,.65,.75,.85,
and 95. No other band is satisfactory for this purpose (W3WCQO).
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QST Profiles

Conducted By Paula McKnight, NTDNB
Editorial Assistant, ARRL

Roy Neal, K6DUE: All the News that Dits

“My favorite subject? Haom radio and the role
it has played in my life,"’ states Roy Neal,
K6DUE, recently retired NBC News
Correspondent and Deputy Bureau Chief,
NBC News Operations, West.

Roy started hamming at age 13, as W3GIB
in Wayne, Pennsylvania. He began his broad-
casting career seven years later as Chief
Announcer and News Editor at WIBG-AM.
World War II brought a change of scenery,
but not a change in career. Roy served in
Furope as Program Manager for Armed
Forces Radio.

{pon returning stateside, Koy continued in
radio broadcasting, later striking off into the
then-new world of television in 1946, In 1952,
he started working for NBC News and moved
fo California, where he received his present
call sign. After the birth of NASA in 1938,
he became NBC’s leading expert on space
coverage and was present at each of the US
major space launches.

It was only natural that Roy would blend
ham redio with his medio expertise. He acted
as execuiive producer, writer, narrator and/or
host for five (soon to be six) videos on
Amateur Radic: Moving Up to Amateur
Radio, The World of Amateur Radio,
Amateur Radio’s Newest Frontier—Preflight,
Amateur Radio’s Newest Frontier—
Postflight, SAREX—The Shuttle Amateur
Radio Experiment and The New World of
Amateur Radio fcurrently in production).

In acknowledgment of his achievemenis in
promoting ham radio via these films and of
his key role in initiating the Manned Amateur
in Space Program (Owen Garriot!, W5LFL
and Tony England, WOORE), Roy was
named 1986 Radio Amateur of the Year by
the Dayion Amateur Radio Association.

Also in 1986, Roy retired from his news
vorrespondent position with NBC, remaining
as u consultant. He hasn’t strayed roo far out
of camera range, however. Roy is now owner
and president of Talent Connections, pro-
ducing fapes, mainly for television. We'll find
out more about his curreni video project
Jeaturing Amateur Radio in this interview,

Roy, did Amateur Radio have any influence
on your career?

My career has been on the production, not
the engineering, side of the broadcasting
house so Amateur Radio has not influenced
career decisions. In practice, however, | have
used my radio knowledge to advance the
state-of-the-art of broadcasting by using ham
transceivers to provide downrange coverage
of early space flights and supervising the
emergency-communications set-ups for NBC
News in many applications.

What is the most memorabie news story
You've covered?

My most memorable story probably was
Apollo 13. I was the pool correspondent at
launch and mission control. It was the first
time NASA permitted such coverage, and it
also turned out to be one of the most dramatic
rescue stories of all time, when the space ship
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At work—Roy Neal, KEBDUE (left), with
cameraman Gary Eidridge, KC8UD, at
Cape Canaveral, teping footage for
Amateur Radlo's Newest Frontier, , .

.. .or at home—ham radio is a “primetime
activity’’ for KEDUE. Roy, an Advanced
class ham, enjoys 220-MHz and 2-meter
ragchews, and 10, 15 and 20-meter 888
contacts.

blew out a service module while flying around
the moon. | was on the air continuously for
36 hours, reporting from Houston, as the
flight controllers and directors worked out the
systems that brought the three-man crew
safely back to earth. And it was a story with
a happy ending for three of my friends-—the
Ccrew.

You’'ve always taken a great interest in the
space program, What attracis you to space
communications?

The attraction of space communications is
that I believe our future, as hams, is in space.
When AMSAT has a couple of geosyn-
chronous satellites in orbit, so we can use
hand-helds and repeaters through repeaters
in space that don’t require tracking, then ham
radio will begin moving into new and exciting
adventures similar to those we experienced
while pioneering earlier techniques of
communication.

What’s your educated guess on the possibility
of another Ham in Space operation?

It isn’t just a guess, | know there will be future
ham operations in space. It's only a question
of timing. The space administration knows
and trusts us and has come to realize that our
operations bring big returns at no cost to the
government. 8o the plan now is to present a
formal request for proposal to put an amateur
station aboard the manned space station. In
preparation, we also propose putting gear on
board space shuttles, once they’re back in
operation. With a first flight now scheduled
in 1988, my guess would be that we can look
forward to resumption of our activity in 1989
or 1990,

Is there anything more you’d like to
accomplish?

I’ currently starting production on a major
tape for ARRL, The New World of Amateur
Radio. With luck, it will open a new avenue
of travel for industry and operators as we
move into the age of space and advanced
communications. Specifically, I hope to still
be around, taking an active role, when ham
radio starts regular broadcasts with video and
audio going to schools from a permanent
station aboard the manned space station in
the 1990s,

Can you give us some details—general plot,
cast of characters, expected date of release,
etc—of The New World of Amateur Radio?

It is a videotape sponsored by the ARRL, with
additional support from ICOM, Kenwood
and Yaesu. I'll be Executive Producer and will
anchor the production. “Frosty’’ Oden,
N6ENV, will produce and edit. Bill
Pasternak, WAGITF, will be Technical
Supervisor and will field-produce some
scgments. We hope to unveil it this fal.

We plan to use a magazine format, like
TV’s 60 Minutes or 20/20, with chapters that
will deal with the many facets of ham radio.
The chapters will cover such things as our
tistory, our great variety of operators, the
small world we live in, where DX is the guy
or gal next door. We plan to devote time to
state-of-the-art techniques, including packet
and space-age adventure, and to how we
handle emergencies for the public.

Different narrators will join in the telling.
Jean Shepherd, K20RS, will handle an essay
on the shapes and sizes of our operators;
Tony England, WBORE, the astronaut, will
cover space communications; and Alan Kaul,
JY9RL, will report DX from his station in
Jordan. We look for sequences from the
RSGB, JARL and other foreign ham
organizations.

Above all, we hope to stress the excitement
and adventure of Amateur Radio as we
experience it. And in the telling, we hope to
make it exciting enough to atiract new hams
to the Service. There will be an emphasis on
younger members of the fraternity and on
what’s being done in schools to create new
members. EE_j



Novice Enhancement: New Test

Procedures Start Now!

Candidates for Novice, Technician and
General class exams get new test
procedures starting Friday evening,
March 20. Here’s a survival kit for
candidates, instructors and Elmers.

By Curt Holsopple, KSCH

Manager, ARRL Club Services Department

Ring-ring. .. .ring-ring. ...
“Good morning, ARRL. May I help you?*'

“Yes! When does Novice Enhancement
become effective? What do we use for
study materials? What about new tests? Do
existing licensees get grandfathered? How
about a new Form 610....""

been ringing off the hooks!

Members of the ARRL Board and
Field Organization have been barraged with
inquiries from all directions. Questions
about Novice Enhancement are falling into
a pattern, much like the ones above. Okay,
folks, take a deep breath and read care-
fully. We’ll try to cover all the bases.

T he ARRL HQ’s telephones have

The Changeover Is Now

The “Novice Enhancement’’ issue
affects more than Novices—it brings new
operating privileges for Novices and Techs,
and affects test procedures even up through
the General class exams. Since this all
became effective on Friday afternoon/
evening, March 20, 1987 (0001 UTC March
21), the changeover is now! The ARRL has
been spreading the details via WIAW
Bulletins and direct mailings to our Volun-
teer Examiners, Field Organization volun-
teers, affiliated clubs and registered
instructors, plus articles in The ARRL Let-
ter and QST. Now is the time to beat the
bushes in your area to make sure everyone
knows of these changes, just in case they
missed the word.

Although the Federal Communications
Commission adopted the new Rules re-
garding Novice Enhancement on January
28, the Commission didn’t release the full
details until February 10. (Check the Hap-
penings column elsewhere in this issue for
a complete reprint of the FC'C's Report and
Order.)

Two Examiners Needed for Novices
With increased privileges goes Increased

responsibility and accountability. 1n the
case of Novice licensees, the new and more-
desirable privileges make the Novice ticket
very attractive indeed. Based on the
concerns voiced by hams all over the
country, the ARRL Board of Directors
requested that the new Novice exam be
administered by fwo examiners, rather than
one.! While the Movice exam may be
administered as a free service by any
ARRL/VEC Exam Team during a regular
test session, a Novice candidate is still nof
required to use the more-formal VEC
system to take the Novice exam.

The two examiners administering a
Novice exam must borh meet the traditional
Novice-examiner criteria, Each examiner
must:

* hold a current General, Advanced or
Amateur Bxtra Class operator license
issued by the Federal Communications
Commission;

® be at least 18 years of age;

* not be a member of the candidate’s
immediate family; and

* not derive income from Amateur
Radio-related commerce.

What Questions Will the New Tests Use?

The new Novice Element 2 question pool
provides coverage of the expanded Novice
operating privileges. A healthy portion of
the new questions cover operating pro-
cedures and safety precautions with
VHF/UHF radio energy. (Operator safety
is the prime reason behind restricting
Novice power output to 25 watts on
222 MHz and 5 watts on 1270 MHz.)

The ARRL/VEC staff has issued copies
of a new Element 2 Novice pool to all
Volunteer Examiner Coordinators and
publishers of Amateur Radio study guides.
The ARRL now has a supplement to its
Novice study guide, Tune in the World with

""Novice Enhancement,” Happenings, Sep 1986
QST, p 69.

A healthy portion of
the new questions
covers operating
procedures and safety
precautions. . ..

Ham Radio, that includes the revised
Novice pool and other necessary informa-
tion for instructors and examiners. If vou
need this supplement, see the “Update
Information’’ sidebar elsewhere in this
article.

Before March 21, 1987, both Techs and
Generals shared the same 350-question
Element 3 examination. Beginning March
21, however, the existing Tech/General
question pool was divided into two pools,
Questions for Technicians form the new
EBlement 3A pool, while General class-
related questions are now in Element 3B.
Remember, though, that both sets of
questions are the same ones that have been
in use since mid-1986—they’ve just been
sorted into two piles. A complete list of
which questions now apply to the Tech-
mician exam and which apply to the General
appears elsewhere in this issue.

The ARRL/VEC supplies all test
materials for ARRL-affiliated Volunteer
Examiner Teams. Qur VE Teams who will
administer tests on or after March 20 have
been supplied with the appropriate new test
materials. Because the new Rules were
effective at 0001 UTC March 21, test
sessions held March 20 (Friday evening)
and after have had to be conducted in ac-
cordance with the new Rules. ARRL/VEC
Teams are authorized to modify the
existing Certificate of Successful Com-
pletion to grant written element credit as
needed.
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SECTION Il — EXAMINATION INFORMATION

1
|
l
IL

SECTION li-A. To be completed only by the Volunteer Examiner administering the Novice Class Examination.

1. VOLUNTEER EXAMINER'S NAME: (First, MI, Last, Sutfix)

7A 1]

2. VE'S MAILING ADDRESS: {Number, Street, City, State, ZIP Code)

ZA 2B

3, YE'S OPERATOR CLASS3A CIGENERAL TADVAMCED  LAMATEUR EXTRA 4. VE'S STATICN CALL SIGN
MLt GENEFAL ADVANCED AMATEUR EXTHA 48

5. LICENSE EXPIRATION DATE; 6. IF YOU HAVE AN APPLICATION PENDING FOR YOUR LICENSE,

SA 58 GIVE FILING DATE: {A leo

CERTIFICATION

| GERTIFY THAT § have complied with the volunteer examiner requirements stated in Section 97.31 of the Commission's Rulas; THAT | have administared to the
applicant and qraded an amateur radia operator examination in zccordance with Sections 87.27(a), {ch, 97.28(b}, and 97.29 of the Commssion’s Rules; THAT
the applicant has passed element 1{A) and element 2 cr | have examined docurments held by the applicant and the appitcant is given telegraphy examination
gredit in accordance with Section 97.25 of the Commission's Bules.

7. SIGNATURE: (Must match Item 1}
7A

78

DATE SIGNED
7 78

SECTION 11-B. This section must be completed by all three Volunteer Examiner Team members administering an examination for the
Technician, General, Advanced, or Amateur Extra Class operator license.

1A. YOLUNTEER EXAMINER'S NAME: (First, MI, Last, Stitfix)

18. VE'S BTATION CALL SIGN:

i -
|

1 Lasgt

Fig 1—Add the information to Section II-A on the back of the Form 610, as shown, to make room for two examiners when the candidate
is seeking a Novice license, Do not use Section II-B for Novice exams. See text for details.

The Element 3A Technician class written
exam is 25 questions long. Candidates for
the General class ticket must passethe full
50 questions by taking 25 questions in
Element 3A plus an additional 25 questions
in Ceneral class written Element 3B.
Novices and Techs both must still demon-
strate code proficiency at 5 words-per-
minute, and General class candidates must
still be able to handle the 13-WPM code
speed.

How to Give a Novice Exam

Examiners giving Novice code tests use
a variety of methods to test their candi-
dates. The most reliable way is to load a
five- t0 six-minute message into & memory
keyer or computer and play it back for the
candidate. Another method is to tape
record the test message. A third method is
to tune in 2 WIAW 5-WPM code practice
session and use the real on-air signal to
generate the test message. Least reliable is
to hand-send the code using a keyer or
straight key.

Grading the code test is also up to the
examiner to some extent, since FCC Rules
are not completely specific. Traditionally,
@ passing mark is earned if the candidate
¢an copy one minute (25 characters) solid
with no errors. In the past 10 years, the
FCC and most VECs have used a 10-
question comprehension «quiz, with a
requirement that at least seven out of the
10 guestions be answered correctly, letter-
for-letter as sent in the message. No
changes were made to the code test require-
ments with Novice Enhancement, although
the Commission stresses that the candidate
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must be accountable for all 26 letters, all
10 numerals, the period, comma, question
mark, and the characters AR, 5K, BT and
DN,

Now, the written portion of the Novice
examination must be at least 30 questions
long and provide coverage of the new
Novice operating privileges and related
material. To assist egaminers with the
startup of this new procedure, we have
nailed an ““Instructor/Examiner Kit'" to all
of our ARRL-affiliated ciubs and regis-
tered instructors. The package for in-
structors includes several ready-made
Novice exams using the new 30-question
test format.

If you need to give a Novice exam, and
qualify as an examiner, you may contact
the ARRL’s Club Services Department to
become a registered instructor and receive
the “‘Instructor/Examiner Kit'’ free until
July 1 of this year. The kit includes full
instructions for administering both code
and written exams, the FCC Form 610 with
instructions for fitting the required in-
formation on it, and several Novice
examinations valid for use on or after
March 21, 1987.

What Study Guides Are Valid?

Novice candidates should use the current
(sixth—1987) edition of the Tune in the
World Novice study guide. They should
also consult the ARRL’s Techrician/
General Class License Manual (second
edition—1986-87) for additional material
about VHF/UHF propagation, and operat-
ing techniques relating to single-sideband,
FM/repeater and teleprinter modes.

ovice Enhancement, we have several
arent information packets for you,
ending on your situation.

¥ you nead ¢ i

ead a new Movice question
o update your sixth edition of Tune
World, ask for the Supplement o .
e In The World, L
- If you need to know which

ions are in the two new Tech/

ral question poots, look elsawhere

s [s8ué of 5T for the list. ;
you ars an instructor and need

me help in giving the new Novice
L

ask for the Instructor/Examiner

it ciT he Ameriéan'ﬁa‘did Relay
Laague, 225 Main St, Newington. CT
08111, Tel 208 666-1541 -

nta

The content of the Technician- and
General-class question pools remains
virtually unchanged, so the ARRL’s
Technician/General License Manual will
also remain stable for the rest of 1987. We
will insert a table that tells the reader which
fuestions are relevant to aspiring Tech-
nicians and which are relevant to aspiring
Generals. If you already have a second
edition copy of the ARRL’s Technician/
General License Manual, see the Element
3A and Element 3B Tables elsewhere in this
issue.

At this point, all Volunteer Examiner
Coordinators are observing a **freeze’ on
changes to the various test question pools



until early 1988, except where updates are
necessary in the Novice pool, and the
splitting of the Technician/General pool
into two separate pools. Advanced and
Extra Class candidates can also expect the
correct answers and distractors about
Novice test procedures to change accord-
ingly. In general, though, candidates for
Technician and General exams will be able
to use the ARRL’s Technician/General
%’csm License Muanual for exams during
7.

(randfathering—Hang on to Your
Documents!

Novice Enhancement comes with a
“grandfather clause.”” Anyone who took
the ““old™ 20-guestion Novice exam prior
to March 21, 1987 will automatically
receive the expanded Novice operating
privileges without taking additional tests.
Likewise, existing Technicians will be
“grandfathered” into the new f0-meter
Novice privileges.

Candidates who took an Element 3
written exam for the Techaician license in
the few weeks prior to March 2t areina
special situation. If you took the old
30-question Element 3 written exam, but
because of processing time your new
Technician ticket was or will be issued after
March 21, it will convey credit for the
25-question Element 3A exam only, Simi-
larly, currently licensed Technicians who
renew after March 21 will not be able to
get full credit based on their latest license
alone. Don’t panic—there is a solution.

Whenever you take a test, keep a copy
of your Form 610 and the original Certi-
ficate of Successful Completion issued by
your Volunteer Examiners. Also keep all
of your owriginal licenses. An original
Technician license or Element 3-credited
Ceriificate valid before March 21, 1987
indicates credit for the full 50-question
Element 3 exam, even if the certificate’s
one-year lifespan has expired.

Filling Out the Form 610 for Novice
Candidates

The new test procedures for Novice
candidates require that two examiners
administer the test. Both examiners must
sign the Novice candidate’s FCC Form 610

application for an Amateur Radio license.
Two Novice examiners must complete
**Section II—Examiner Information’* on
the reverse side of the Form 610. Examiners
for Novice candidates must use Section
l1-A, which is the upper half of the page.

If you are using an FCC Form 610 dated
July 1985, divide boxes one through seven
of Section Il-A into two parts, relabeling
Box 1 as |A and 1B, Box 2 as 2A and 2B,
and so on. One examiner should fill out all
of the ““A”* boxes, and another examiner
complete all of the ““B’* boxes. Don’t get
them crossed up, or you could cause
processing delays in the FCC’s Licensing
Division offices at Gettysburg, Pennsyl-
vania. Also, don’t second-guess the folks
at Gettysburg and try to use the space
available for three accredited Volunteer
Bxaminers down below in Section I1I-B.
Section I1-B is reserved for the examiners
administering exams for Technician and
above, Also, the FCC will not accept Form
610s if there is only one examiner’s name
for exams given after the magic date of
March 21, 1987. Please do your Novice
candidate a favor and be positive that the
Form 610 is filled out completely and
correctly,

Any time you send a completed Form
610 to Gettysburg, make at least two
photocopies of both the front and back,
and keep one copy in your records. You
may later need to show that copy as
evidence that the candidate passed your
test. Give the candidate the other set; the
FCC will accept it as element credit for the
Novice candidate should he/she wish to go
for higher-level testing before receiving the
Novice license.

Some Notes about 220 MHz and Repeaters

We want to head off any unnecessary
confusion by telling vou about another
FCC action that affects the 220-MHz band.
[Further details appear in [t Seems to Us
and FM/RPT, elsewhere in this issue.—
Ed.] On February 12, 1987, the FCC
released a Notice of Proposed Rule Making
(General Docket 87-14) that proposes to
allocate 220 to 222 MHz exclusively to the
Land Mobile Service and 222 to 225 MHz
exclusively to the Amateur Radio Service,
While we will not discuss here the merits
or problesns associated with this proposed

rulemaking, we must note that the
proposed loss of 220-222 MHz from the
ham bands does nor affect the new Novice
allocation! The compiete text of the
220-MHz NPRM appears elsewhere in this
1550e.

Many callers have expressed concern that
the Novice allocation includes only the
input frequencies, but not the repeater
outputs, Novices are authorized to transmit
only in the 222.1-223.91 MHz subband, but
they can listen anywhere they want. There-
fore, they can legally operate a hand-held
or base/mobile radio that follows the
established repeater band plan. Novices are
not authorized under the FCC Rules to
serve as repeater control operators.

Many callers have also wondered if
Novices could legally use a 220-MHz-band
repeater that is crossband-linked to
2 meters. The answer is “‘ves’’ 50 ong as
the Novice's transmitter is operating within
Novice-authorized frequency bands. The
FCC e¢stablished this precedent with
satellite operations—Technician class
operators using the Mode A configuration
transmit up {o a satellite on 2 meters, and
their signals are retransmitted by the
satellite down into a portion of 10 meters
where Techs are not authorized.

While crossband repeater linking will
help bring Novices into the 2-meter main-
stream of VHF operating, we suggest a
word of caution: If the link could be turned
on and off by the repeater user, this would
put the Nowvice in control of a 2-meter
transmitter, which is not authorized. If,
however, the link is activated by a Tech-
nician or higher-class control operator, we
see no problem. [f the link is full-time, we
also see no problem.

Here We Go

Now that Novice Enhancement is here,
complete with implications for Technicians
and Generals, we have a whole new ball-
game for folks coming into Amateur
Radio. Do you know of some prospective
hams? Tell them about the latest develop-
ments, and then brace yourself. You may
find that you're teaching a Novice or Tech
class vet this vear, and the classroom will
be filled with some very enthusiastic
people! GE%-]

Existing Questions in Element 2 With Revised Answers

2A-9.4  What are the Novice conirol operator frequency privileges in the
10 meter band?
A. 10.100 to 10,109 MHz
8. 10.115 to 10.150 MHz
C. 28.000 to 26.700 MHz
D. 28.100 to 28,500 MHz
2A-9.5 What, if any, frequency prlvilegas are authorized to Novice control
operators beside those in the 80, 40, 15 and 10 meter bands?
a. ﬁl] authorized Amateur Radio frequencies above 50.0 MHz
N one
C. 145 to 147 MHz
D. 2221 to 223,91 MHz and 1270 to 1295 MHz
2A96 In what frequency bands is a Novice authorized to be the sontrol

operator of an amateur station?

B. 3700 to 3750 kHz, 7100 to 7150 kHz, 21,100 to 21,200 kHz,

28.1 0 28.5 MHz, 222.1 to 223.91 MHz, 1270 fo 1295 MHz
C. 3.5 t0 4.0 MHz, 7.0 to 7.3 MHz, 21.0 to 21.4 MHz, 26.0 to
29.7 MHz, 1240 to 1296 MHz
D. 3.5 to 4.0 MHz, 7.0 to 7.3 MHz, 14,0 to 14.35 MHz, 21.0 to
21.45 MHz, 26.050 to 29.7 MHz, 222.1 to 223,91 MHz

2A-10.1

o 0 ®Z »

A. 1800 to 2000 kHz, 3750 to 3775 kHz, 7100 1o 7150 kHz,
21,100 to 21,200 kHz, 28,100 to 28,500 kHz

What emission
Any emission authorized to the Amateur Radio
the 80, 40, 15 and 10 meter CW subbands

. Any authorized emission used below 28.7 MHx on the
Amateur Radio bands

- All emissions autharized to the Amateur Radio Service on
frequencies between 222.1 and 223.91 MHz

. A3J between 145 and 147 MHz

typa is authorized to Novice contral operators?
givice in
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2A-10.5 What, if any, emission privileges are authorized to Novice control

cperators beside A1A? A .

A. Any emission authorized to the Amatour Radio Service in
the B0, 40, 15 and 10 meter CW subbands

B. Any authorized emission used below 29.7 MHz on the
Amateur Radio bands _

. Ali emissions authorized to the Amateur Radio Service on
frequencies betwesn 2221 and 223.91 MHz

D.. Aaj between 145 and 147 MHz

2A-10.6 What telegraphy code may a Novice control operator use?

A. Any telegraph code authorized for use in the Amateur bands

E. Only the Imternational Telegraph Alphabet Number Three
G. ASCI, Packet and BTTY
0. Baudot, AMTOR and CW

2A-10.7  Which, it any, telegraphy codes may a Novice control operator

use beside the international Morse code?
A. Any telegraph code authorized for use in the Amateur hands
8. Audio-frequency-shifted CW and AMTOR
C. ASCII, Packet and RTTY
D. Baudot, AMTOR and CW
2A-19.2 What is the maximum transmitting power ever permitted to be
used at an amateur station transmitting on frequencies available
1o Novice control operators?
A. 75 watts PEP output on the BO, 40 and 15-meter bands
B. 100 watts PEP output on the 80, 40 and 15-meter bands
C. 200 watts PEP output on the 80, 40 and 15-meter bands
0. 1500 watts PEP output on the 80, 40 and 16-mater bands

Plaase note that the existing answer key remains unchanged for these questions, except for Question 2A-9.5. The carrect answer for 2A-9.5 changes from answer

B {o answer D.

New Questions for Element 2

Subelement 2A—Rules and Regulations

2A-9.11 What frequencies may a Novice control operator use in the
amateur 10-meter band?
A. 281 to 28,5 MMz
B. 30.1 to 30.5 MHz
C. 27.1 10 27.5 MHz
0. 28.0 0 29.7 MHz

2A-9.12 What freguencies may a Novice control aperator use in the
amateur 220-MHz band?
A 295.0 fo 230.5 MHz
B. 222.1 to 223.91 MHz
0, 2241 o 2256.1 MHz
D. 221.2 {0 223.0 MHz

2A-9.13 What frequencies may a Novica control operator use in the
amateur 1270-MHz band?
A. 1260 to 1270 MHz
B. 1240 to 1300 MHz
. 1270 to 1295 MHz
0. 1240 to 1246 MHx

2A-9.14 What frequencies may a Novice control operator use in the
amateur 23-centimeter band?
A. 1260 to 1270 MHz
8. 1240 to 1300 MHz
C. 1270 to 1295 MHz
D. 1240 to 1246 MHz

24-10.11 What emission types ara Novice control operators permitted 1o
use on frequencies from 28.3 to 28.5 MHz? :
A, All authorized amateur emission privileges
B. A1A and J3E
C. AlA and F1B
B, AlA and F3E

2A-10.12 What emission types are Novice confrol operators permitted to
use on frequencies from 28.1 to 28,3 MHz?
A. Al authorized amateur ermission privileges
B. F1B and J3E
C. AlA and FiB
0. A1A and J3E

2A-10.13 What emission types are Novice control operators permitted to
use on the amateur 220-MHz band?
A. All amataur emission privileges authorized for use on
220 MHz
B. F1B and .J3E
C. AlA and F1B
0. A1A and J3E

2A-10.14 What enussion types are Novice control aperatars parmitied 1o
use on frequencies from 1270 to 1295 MHxz?
A. All amateur emission privileges authorized for use on
1270 MHz
B. F1B and J3E
C. AMA and F1B
D. A1A and J3E

#A-10.15 On what fraquencies in the 10-meter band are Navice control
operators permitted fo transmit emission F1B (RTTY)?
A, 28.1 10 28.5 MHz
B. 28.0 to 29.7 MHz
C. 28.110 28.2 MHz
D. 28.1 fo 283 MHz
2A-10,16 On what frequencies in the 10-meter band are Novice control
oppra)if?rs permitted to transmit emission J3E (single sideband
vpice)?
A. 283 lo 28.5 MHz
B. 28.0 to 29.7 MHz
C. 28.1 to 28.2 MHz
D. 28.1 to 28.5 MHz
2A-10.17 On what frequencies in the 220-MHz band are Novice control
operators permitted to transmit emission F3E (FM voice)?
A. 220 to 225 MHz
B. 222.1 to 223.91 MHz
. 223 to 225 MHz
D. 223.1 to 224.91 MHz

24 05

24-10.18 On what frequencies in the 220-MHz band are Novice control
operators permitted to transmit emission A1A (CW)?
A, 220 t0 225 MHz
B, 2221 tp 223.91 MHz
. 223 o 225 MHz
D. 223.1 to 224.91 MHz

2A-10.19 On what frequencies in the 220-MHz band are Novice control
operators permitted to operate packet radio?
A. 220 to 225 MHz
B. 222.1 to 223.91 MHz
C. 223 to 226 MHz
D, 223.1 to 224.91 MHz

2A-10.20 On what frequencies in the 1270-MHz band are Novice control
operators permitted to transmit emisston F3E (FM voice)?
A. 1240 to 1270 MHz
B. 1250 to 1285 MHz
C. 1270 to 1295 MHz
D. 1295 to 1300 MHz

2A-10.21 On what frequencies in the 1270-MHz band are Novice control
operators permitted to transmit emission A1A (CW)?
A, 1295 to 1300 MHz
B. 1270 to 1295 MHz
C. 1250 to 1285 MHz
D. 1240 to 1270 MHz

2A-10.22 On what froguencies in the 1270-MHz band are Novice control
operators permitied to operate packet radio?
A. 1295 to 1300 MHz
B, 1270 to 1295 MHz
. 1250 to 1285 MHz
0. 1240 to 1270 MHz

2A-19.5 What is the maximum transmitting power permitted an amateur
station with 2 Novice control operator transmitting on the amateur
10-meter band?
A. 25 waits PEP output
B. 200 watts PEP output
C. 1000 watts PEP output
D. 1500 watts PEP output

2A-19.6 What is the maximum transmitiing power permitted an amateur
station with a Novice control operator transmitting on the amateur
220-MHz band?
A. 5 watts PEP output
B. 10 walts PEP outpot
C. 25 watts PEP output
D. 200 watts PEP output

2A-19.7 What is the maximum transtmitting power permitted an amateur
station with a Novice control operater transmitting on the amateur
1270-MHz band?
A. 5 milliwatts PEP output
B. 500 milliwatts PEP output
G. 1 watt PEP output
D. 5 watts PEP output

2A-19.8 What amount of transmitting power may an amateur station with
& Novice control operator use on the amateur 220-MHz band?
A. Not less than 5 watts PEP output
B. The minimum lagal power necessary {o maintain reliable
communications
€. Not mora than 50 watts PEP output
D. Not more than 200 watts PEP output

2h-22.1 What does the term “digital communications” refer to?
A. Amateur communications that are designed to be receivad
and printed automatically
B. Amateur communications sent in binary-coded decimal
tormat
C. A "hands-on™ communications systam requiring manual
cantrol
D. A computer-controlled communications system, requiring no
operatar control
2A-22.2 What term is used to describe amateur communications intended
to ba received and printed automatically?
A. Teleport communications
B. Direct communications
C. Digital communications
D. Third-party communications



2A-22.3 What term is used to describe amateur communications for the
direct transfer of infarmation between computers?

A, Teleport communications

B. Direct communications

C. Digital communications

D. Third-party communications
When must the licensee of an Amateur Radio station in portable
or mobile operation notify the FCC of such operation?

A. 1 week in advancs, if the gperation will last for more than

2A-23.1

24 hours

B. FCC nofification Is not required for portable or mobile
operation

(3| w?(ek in advance, if the operation will last for more than a
wosl

D. 1 month in advance of any portable or mobile operation
2A-23.2 When may you uperate your Amateur Radio station at a focation
other than the one listed on your station license?
A. Only during times of emergency
B. Only after giving proper notice 1o the FCC
€. During an emergency or an FCC approved emergency
preparedness drill
D. Whenever you want to

Subelement 2B—Operating Procedures

2B-6.1  What is the format of a standard radictelephone CQ cali?
A. Transmit the phrase "CQ" three timas, followad by “this
is", followed %your call sign three times
B. Transmit the phrase “CQ™ at |east ten times, followed by
“this is"”, followed by your call sign two times
C. Transmit the phrase “CQ" at least five times, followed by
‘'this is"", followed by your call sign once
D. Transmit the phrase ‘“CQ" at least tan times, iollowed by
“this is", followed by your call sign once
How s the call sign “KA3SBGQ™ stated in Standard International
Phonetics?
A. King America Three Baker Golf Queen
B. Kilo Alfa Three Bravo Golf Quebec
C. Kilowatt Alfa Three Bravo George Quesn
[J. Kilo Ametica Three Baker Golf Quebec
How is the call sign “WB20SQ" stated in Standard International
Phonetics?
A. Whiskey Baker Two Qscar Sierra Quesn
B. Whiskey Bravo Two Oscar Sierra Quebec
C. Willle Baker Two Ontario Sugar Quebec
D. Washington Bravo Two Qscar Sugar Queen
How Is the call sign “ON4UN" stated in Standard International
Phonetics?
A. Ontaric Nancy Four Uncle Nancy
B. Ocean Norwag Four Uniform Norway
C. Oscar November Four Uniform November
D, Qscar Nancy Four Unicarn Nangy
How is the caf! sign “WB1EYI" stated In Standard International
Phonetics?
A, Whiskey Bravo One Echo Yankee [ndia
B. Whiskey Baker One Echo Yankee ida
C. Willie Baker Cne Echo Yankse India
D. Washington Baitimore One Easy Yellow Ida

What is the format of a standard RTTY CO call?

2B-7.1
2B-7.2
2B-7.3
2B-7.4

2B-8.1

28-8.2

2B-8.2

2884

A. Transmit the phrase “CQ"" at least ten times, followed by
“this is", followad by your call sign two times
B. Transmit the phrase ''CQ" at least five times, followed by
“this is'", foliowed by your call sign once
C. Transmit the phrase “CQ" three to six times, followed by
“DE", followsd by your call sign three times
D. Transmit the phrase “CQ" at least ten times, followed by
“this 8", followed by your call sign once
What are three common sending speeds for RTTY signals on the
10-meter band?
A, “45 spead” §45 hauds), ''100 speed” (100 bauds) and
1200 spead”’ (1200 bauds)
B. “75 spaed” (45 bauds), 110 speed™ (80 bauds) and
*1200 spead”’ (1170 bauds
. “60 speed” (,45 bauds), 105 speed” (80 bauds) and
1500 speed” (1475 bauds)
D. 80 speed” {45 bauds), “75 speed” (56 bauds) and
“100 speed” (75 bauds)
What is the commonly used RTTY sending speed above 50 MHz?
A, 1200 bauds
B. 80 bauds
C. 100 bauds
D. 9600 bauds
What is one common use for a RTTY mailbox?
A. To leave a message with an amateur equipment dealer,
ardering a new radio
B. Storing messages from one amateur for later retriaval by
anaother amateur
C. To establish a QSO with another amateur RTTY station, and
then to move off frequency
D. To leave messages that will be mailed to another person the
hext day
2B-8.5 What is the torm used to describe an automatic ATTY system
used to store messages from amateurs for later retrieval
by other amateurs?
A. A message delivary system
B, An automatic teleprinting system
C. A digipsater
D. A maiibox

2B-8.1

2B-9.2

2B9.3.

2B-9.4

2B8-9.5

2B-9.6

2B-9.7

2B.8.8

2B-10.1

2B-10.2

2B-10.3

28-10.4

What do the letters “TNC” stand for?
A, Terminal-Nodas Controller
B. Tucson Network Cantroller
C. Terminal Network Contact
D. Tactical-Number Controller

What does the term “connected” mean in a packet-radio link?
A, ?1 tglephone link has been established betwaen two amateur
ations
B. QnrAmateur Radio message has reached a station for local
elivery
C. The transmitting station is sending data specifically
addressed to the receiving station, and the receiving station
is acknowledging that the data has been received correctly
D. A transmitting and a receiving station are using a certain
digipeater, so no other contacts can take place until they
arg finished
What does the term “monitoring” mean on a frequency used for
packet radio?
A. The FCC is copying all messages, to determine their content
B. A member of the Amateur Auxiliary to the FCC’s Field
Operations Bureay is copying all messages to defermine
their content
C. The raceiving station’s video monitor is displaying all
massages Intended for that station
D. The receivigg station is displaying information that may not
be addressed to that station, and Is not acknowledging
correct receipt of the data

What is a digipeater?

A. A packet-radio station used to retransmit data specifically
addressed to be retransmitted by that station

B. An Amateur Radio repeater designed fo retransmit all audio
signals in a digital form

C. An Amateur Radio repeater designed using oniy digital
olactronics components

D. A packetradio station that retransmits any signals it
receives

What is the meaning of the tarm network in packet radio?

A A sﬂ{stem of telaphone lines interconnacting packet-radio
stations to transfer data

B. A method of interconnecting packet-radio stations so that
data can be transferred over long distances

C. The interlaced wiring on a terminal-hode controller board

D. The terminal-node controller function that automatically
rejects another caller when the station is connected

What is the term used to describe a packet-radio station used to
retrians;nit data specificafly addressed to be retransmitted by that
station

A. A RTTY mailbox

E. A network-node controller

C. An autopatch

D. A digipeater

What is the term used to describe a method of interconnecting
packet-radio stations so that data can be transterred over long
distances?

A. Networking

B. Crosslinking

C. Autopatching

D. Duplexing

What sending speed is commonly used for packet-radio
transmissions on the 220-MHz band?

C. 1200 bauds
D. 12,000 bauds

What is a good way to establish & contact on a repeater?
A. Give the call sign of the station you want to contact 3 times
B. gall the other operator by name, then give your cafl sign
times
C. Bay, “Breaker breaker,” and then give your call sign
D. Call the desired station and then identify your own station
What ig the main purpose of a repeater?
A. Repeaters extend the operating range of portable and
mabile stations
B. To provide a station that makes local information available
24 houts a day
C. To provide 2 means of linking Amateur Radio stations with
the telephone swgtem
D. Ta retransmit NOAA weather information during severe
sterm warnings
Why is there an input and an cutput frequency to describe the
operating fraquency of any repeater?
A. Al repeaters offer a choice of two operating frequencies, in
case one is busy
B. The rapeater recsives on one frequency and transmits on
another
C. QOne frequency Is used to control repeater functions and the
o;her[fraquency is the one used to retransmit received
signals
D. Rgpeaters require an access cade to be transmittad on one
frequency while your voice is transmitted on the other
When should simplex operation be used instead of a repsater?
A. Whenever greater communications rellability is needed
. Whenevar you need somacne to make an emargency
telephone call
. Whenever a contact is possible without using a repeater
. Whenever you are traveling and need some local
information

w
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2B-10.5

2B-10.8

What s an autopatch?
A. A repeater feature that automatically selects the strongest
recaeived signal to be repeated
B. An automatic system of connecting 2 mobile station to the
next repaater as it moves out of range of the first
C. A system that automalically locks other stations out of the
repeater when there is a QS0 in progress
D. A device that allows repeater users to make telephone calls
from their portable or mobile stations
What is the term used o describe a device that allows repeater
users 1o make telephone calls from their portable or mobile
stations?
A. A amateur phone controlier
B. An autopatch
C. A terminai node controller
D. A phone pateh

Subelement 2C—Radioc Wave Propagation

2631

2032

2C-4.1

2C-4.2

2043

2C-4.4

2045

Why can a VHF or UHF radio signal that is transmitted toward a
mountain often be received at some distant point in a different
direction?
A. You can never tall what direction a radio wave is traveling in
B. Th?hse radio signals are easily reflected by objects in their
pa
. These radio signals are easily bent by the ionosphere
D. These radio signals are sometimes scattered in the
actosphere

Why can the direction that a VHF or UHF radio signal is traveling
he changed it there is a tall building in the way?
A. You can never tell what direction a radio wave is traveling in
B. These radio signals are easily reflacted by objects in their

path
. These radio signals are easily bent by the ionosphere
D. These radio signals are sometimes scattered in the
setosphere
What type of antenna polarization is normally used for
communications on the 40-meter band?
A. Electrical polarization
B. Left-hand circular polarization
2. Horizontai polarization
D. Vertical polarization

What type of antenna polarization is normally used for
communications on the 80-meter band?

A. Right-hand circular polarization

B, Magnetic polarization

¢~ Horizontal polarization

D. VYartical polarization

What type of antenna polarization is normally used for
communications on the 15-meter band?

A. Electrical polarization

B. Horizontal polarization

G. Right-hand circular polarization

D. Left-hand circular polarization

What type of antenna polarization is normally used for repeater
communications on the 220-MHz band?

A. Vertical polarization

B. Horizontal polarization

C. Magnetic polarization

D). Left-hand circular polatization

What type of antenna polarization is normally used for repeater
communications on the 1270-MHz band?
A. Enhanced polarization
B. Vertical polarization
[ Hi%ht-hand gircular polarization
Left-hand circular polarization

Subelement 2D—Amateur Radio Practice
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What procautions should you take when warking with 1270-MHz
waveguide?
A. Make sure that the RF leakage filters are installed at both
ends of the waveguide
8. Never look into the open end of 8 waveguide when RF is

ﬁ:p]ied
C. Minimize the standing-wave ratio before you test the
waveguide
D. Never have both ends of the waveguide open at onca when
RF is applied
What precautions should you take when you mount a VHF or
UHF antenna in a permanent locatlon?
A, Make sure that no one can be near the antenna when you
are transmitting
B. Make sure that the RF shield screens are in place
¢, Make sure that the antenna is near the ground to maximize
directional effect
D. Make sure you connect an RF leakage filter at the antenna
feed point

What precautions should you take before removing the shielding
on a VHF or UHF power amplifier?
A. Make sure all RF screens are in place at the antenna
B. Make sure the feed line is properly grounded
C. Make sure the amplifier cannot be accidentally energized
D. Make sure that the RF leakage filters are connected

Why should you use only good-quality, well-constructed coaxial
cable and connectors for a VHF or UHF antenna system?
A. To minimize AF leakage
B. To reduce parasitic oscillations
C. To maximize the directional characteristics of your antenna
D. To maximize the standing-wave ratlo of the antenna system

05T

20-9.5

2D-9.6

2D9.7

2028

2D42.9

20-9.10

20-9.11

2D-g12

Why should you be caretul to position the antenna of your
220-MHz hand-held transceiver away from your head when you
are transmitting?

A. To take advantage of the directional effect

B. To minimize RF exposurs

C. To use yaur body o reflect the signal, improving the

directional characteristics of the antenna
D. To minimize static discharges

How can you minimize HF axpasure when you are operating your
220-MHz hand-held transceiver?

A. Pasition the antenna near the ground

B. Use a shielded RF scresn around your antenna

C. Use a special short “'stubby duck™ antenna

D. Position the antenna away from your head

Why should you be careful 1o position the antenna of your
1270-MHz hand-held transceiver away from your head when you
are ransmitting?

A. To take advantage of the diractional effect

8. To use your body 1o reflect the signal, improving the

directional characteristics of the antenna
C. To minimize static discharges
D. To minimize AF exposure

How can you minimize RF exposure when you are operating your
1270-MHz hand-held transceiver?

A. Position the antenna near the ground

B. Use a shielded RF screen around your antenna

¢. Use a special short “stubby duck™ antenna

D. Position the antenna away from your head

How can you minimize RF leakage from your VHF or UHF
antenna system?
A. Use open-wire line for antenna feed line
B. Use only good-quality, well-constructed coaxial cable and
conneciors
C. Use special shielded AC line cords with all your equipmant
D. Use an RF leakage filter on the antenna feed line

Why should you make sure your VHE or UHF amplifier cannot be
energized befare you open the amplifier enclosura?
A. To minimize static discharge when you apen the enclosure
B. To minimize AF exposure and prevent alectric shock
C. To minimize the effects of hand capacttance
0. To prevent exposure to Cerenkov radiation fram tha
amplifier
Why should you never look into a VHF or UHF waveguide when
BF Is applied?
A. Because the fiuorescent coating inside the waveguide geats
very bright
B. Because exposura to VHF or UHF RF energy can be
harmful to your eves
C. Because the waveguide might not be properly grounded
i). Because the Cerenkov Effect may scatter RF anergy

Why shiuld you be sure that your transmitter cannot be
anergized betora you work on your VHF or UHF antennas?
A. Because operating the transmitter when the antennas ara
disconnected might harm the ransmitter
B. Eeca%xsla exposure to VHF ar UHF RF energy can be
armtul
C. Because if the transmitter is aperated while you are
touching the antenna, the radiated energy might be out of
an amateur batd
D. Because accidental operation might blow & fuse

Subelement 2E—Electrical Principles

2E-13.6

2E-13.7

2E-13.8

Your receiver dial is calibrated in megahertz and shows a signal
at 1200 MHz, At what frequency would a dief calibrated in
gigaheriz show the signal

A. 1.2 GHz

B. 12 GHz

G, 120 GHz

0. 1200 GHz
Your receiver dial is calibrated in gigahertz and shows a signal at

1.27 GHz. At what frequency would a dial catibrated in megahertz
show the signal?

t A 1.27 MHz

B. 12.7 MHz
C. 127 MHz
D, 1270 MHz

Yaur receiver dial is calibrated In megahertz and shows a signal
at 223.9 MHz. At what frequency would a dial calibrated in
kilohertz show the signal?

A, 0.223 kHz

B. 2239 kHz

C. 22,390 kHz

D. 223,900 kHz

Subelement 2F—Circuit Components
No new gusstions

Subelement 2G—Practical Circuits

2G-4.1

In an Amateur Radio station designed for radiotelephone
operation, what station accessory will you need to go with your
transmitter?

A. A splatter filter

B. A terminal vaice controller

G. A microphane

D. A receiver audio filter



2G-4.2 What is the unlabeled block (?) in this block diagram of a
radiotelaphone station?

ANTENNA
FEED LINE
SWR ANT. QUMMY
®_— TRANSCEIVER METER SWITCH ANT

A. A splatter filter

B. A termina! volce controller
C. A microphone

D. A recelver audio filter

2G-5.1 In an Amateur Radio station designed for radioteletype oparation,
what station accessories will you need o go with your
transmitter?
A. A computer, a printer and a RTTY refrash unit
£. A modem and a teleprinter or computer system
C. A terminal-node controtler
D. A modem, a monitor and a DTMF key pad
2G-5.2 Draw a block diagram showing how the parts ot a radioteletype
station connect. Include at least a modem, transceiver, computer
system ar taleprinter, feed line and antenna.
2G-6.1 in a packet-radio station, what device connects between the radio
transceiver and the computer terminal?
A. An RS-232 interface
B. A terminal-node controller
C. A terminal refresh unit
D. A tactical network control system
2G-6.2 What is the unlabeled block (?) in this diagram of a packet-radio
station?
ANTENNA
FEED
COMPUTER - LINE
SYSTEM 7 TRANSCEVER

A. An R3-232 intartace
B. A terminal-node controlier
C. A terminal refrash unit
D. A tactical network control system
2G-63 Whare does a terminal-node controller connect in an amateur
packet-radio station?
A. Batween the antenna and the radio
B. Betwesn the computer and the monitor
C. Between the computer or terminal and the radio
D). Beitween tha keyboard and the computer

Subelement 2H—Signals and Emissions

2H-8.1  What emission designator describes the use of frequency shift
ke%;in?: 5?3 transmit radioteletype messages?

B. FiB

C. JIF

D. A1B
What keying method Is used fo {ransmit F1B radioteletyps
messages?

A. Frequency shift keying

B. On-off keying of the radio wave

. Split-baud keving

D. Tuned-output keying
What emission designator describes single-sideband suppressaed-
ca;\rie:' (SEB) voice transmissions?

. J20

B. A3J
C. J3E
D. F3E

What llyps of signal is emission JAE?
A requenzgx-modulaled vaice
B. Single-sideband suppressed-carrier voica
C. Frequency-shift keyed BTTY
D. Packet radio
What amission designator describes frequency-modulated voice
transmissions?
A. F1B
B. F2D
C. F3E
D. A3F
What type of signal is emission F3E?
© A Fraquency-modulated voice
B. Single-sideband supprassed-carrler voice
C. Frequency-shift keyed RTTY
D. Packet radio

2H-8.2

2H-9.1

2H9.2

2H-10.1

2H-10.2

2H-11.1

2H-11.2

2H-11.3

2H-11.4

2H-11.5

2H12.1

2H12.2

2H-12.3

2H-12.4

2H-12.5

What may happen to body tissues that are exposed to large
amounts of RF energy?
A. The tissue may ba damaged because of the heat produced
B. The tissue may suddenly be frozen
C. The tissus may be immediately destroyed because of the
Maxwell effect
D. The tissue may become less resistant to cosmic radiation

What precaution shouid you take before working near a high-gain
UHF or microwave antenna (such as a parabolic, or dish
antenna)?

A. Be certain the antenna is FCC type approved

B. Be certain the antenna and transmitter are proparly

grounded
C. Be certain the transmitter cannot be aperated
D. Be certain the antenna safety interlocks are in place.

How should the antenna on a hand-held transceiver be positioned
whila Xou are transmitting?
A. As close to your body as possible, to take advantage of the
directional effect
B. Away from your head and away from others standing
nearby, to minimize RF exposure
C. Close ta the ground, since a hand-held transceiver has
na ground conhection
D. As close to a vertical position as possible, to minimize
corona effect

Why should you always locate your antennas 5o that no one can
come in contact with them while you are fransmitting?
A. To prevent damage to the antennas
B. Ta prevent AF burns and excessive exposure 1o RF energy
C. To comply with FCC regulations concerning antenna haight
D. To prevent unexpected changes in your standing-wave ratio

What is a good way to prevent AF burns and excessive exposure
to RF from your antennas?
A. Shield your antenna with a grounded RF screen
B. Make sure you use plenty of radial wires in your antenna
installation
C. Use burn-proof wire for your antenna fued line
D, Always locate your antennas so that no one can come in
cantact with them while you are transmitting

What type of interference will you cause if you operate your SSB
transmitter with the microphona gain adjusted too high?
A. You may cause digital interference to computer equipment
in your neighborhaod
B. You may cause atmospheric interference in the air around
your antenna
. You may causs splatter interference to other stations on
nearby frequencies
D. You may cause processor interference to the
microprocessor in your rig

What may happen it you adjust the microphone gain or deviation
control on your FM transmitter too high?
A. You may cause digital interference to computer equipment
in your neighborhood
B. You may gause interference to other stations on nearby
frequancies
C. You may cause atmospheric interference in the air around
your antenna
D. You may cause processor interference fo the
microprocessor in your rig

If you are using an excessive amount of speech processing with
Your S5B transmitter, what type ot interference are you
ikely to cause?
A. You may cause digital interferance to computer equipment
in your neighborhood
B. You may cause splatter interference to other stations on
nearby frequencies
C. You may cause atmospheric intarference in the air around
your antenna
D. You may cause processor interfarence to the
Mmicroprocassar in your rig

If you are operating 8SB volce and ancther oparator tells you that
you are causing “'splatter,” what might be the cause of the
interferenca?
A YO'UL ’rig may be switching trom transmit to recsive too
quickly
B. Youhm:ay have your transmitter microphane gain control set
too higl
C. Your rig may have a defective madulator transistor
D. You may have your transmitter splatier control set
incarracily
If you are operating FM voice and another operator tells you that
your signal is "too wide" and that you are causing interference to
other statlons on nearby frequencies, what might be the cause of
tha interference?
A. You may have your transmitter deviation control or
microphone gain control set too high
B. The spaciral width control on your transmitier may be set
incorrectly
C. Your micropheone may be defective
D. You may need to use an amplifled ''power microphone™

Subelement 2—Antennas and Feed Lines

226

What Is the approximate length (in inches) of a 5/8-wavelength
vertical antenna for the 220-MHz band?

A 19172 inches

B. 22 inches

C. 28-1/2 inches

D. 32 inches
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251

216.1

2-6.2

2-6.3

20—

Why do many amateurs use a 5/8-wavelength vertical antenna
rather than a 1/4-wavelangth vertical antenna for their VHF or
UHF mobile stations?
A. A Blg.wavelength antenna can handle more power than a
1f4-wavelength antenna
. A 5/8 wavelength antenna has more gain than a
{/4-wavelength antenna
. A 58-wavelength antenna exhibits iess corona [oss than an
1/4-wavelength antenna
D. A 5/8-wavelength antenna looks more like a CB antenna, so
it doas not attract as tnuch attention as a 1/4-wavelength
antanna

What type of radiation pattern is produced by a 5/8-wavelength

vertical antenna?
A. A pattern with the transmitted signal spread ocut equally in
all directians

. A pattern with more of the transmitted signal concentrated
in one direction than In other directions.

. A pattern with most of the transmitted signal coticantrated in
two opposite diractions

. A patiern with most of the fransmitted signal concentrated at
high radiation angles

m

b I e O 4

What type of radiation pattern is produced by a Yagi anterna?
A. A pattern with the transmitted signal spread out equaily in
all directions

. A pattern with more of the transmitted signal concentrated
in one direction than in other directions.

C. A pattern with most of the transmitted signal concentrated in
twa opposite directions

D, A pattern with most of the transmitted signal concentrated at
high radiation angles

On the Yagi antenna shown in Figure 216, what is the name of

section B?

A. Director

B. Reflector

C. Boom

D, Driven element

(On the Yagi antenna shown in Figure 21-8, what ts the namea of

saction C?7
A. Director
B. Reflector
C. HBoom
D. Driven alement

=

Answer Key

Subslement 2A gg;g E
5‘23;3 B 2B-74 A
ZA_QIG B 23'31 c
A8l A 2882 D
2489.12 B 2883 A
A3 C 2884 B
22914 4 2885 D
2A-101  C 2891 A
2A-105 & 28-9.2 Cc
2A-108 A 2893 D
28107 A 2894 A
241011 B 2895 B
281092 C 2896 D
2A-10.13 A 2897 A
281014 A 2898 C
241015 D 28101 D
2A-10.16 A 2B-102 A
ZA-10.17 B 28103 B
231018 B 2B-104 C©
2A-10.19 B 2310.5 D
2A1020 € 26-1086 B
hlos2 8 Subelement 2C
28198 C 2631 B
2A-195 B8 2c32 B
A198 © 2c41 €
24197 D 2c42 C
2A-198 B 2643 B
2A221 A 2C44 A
28222 C 2c45 B
27223 ©
28-231 B Subelement 2D
2A-232 D 2D-9.1 B
2092 A
Subelement 2B 2083 o
2861 A 2054 A
2871 B 2095 B
28 119 £

2i-6.4

21-6.5

FEED LINE

Fiqure 21-8

On the Yagi antenna shown in Figure 21-6, what is the name of
section A?

A. Diractor

B. Reflector

C. Boom

D. Driven element

Appraximately how long {in wavelengths) is the driven element of
a Yagi antenna?

A. 1/4 wavelength

B. 1/3 wavelength

C. 1/2 wavelength

D. 1 wavelength

2D48.6

s]
2097 D fe: 6
2088 D 2H92 B
2099 B 2H101 C
D10 8 2H102 A
20911 B -
2H11.1 A
0942 B e
Subelement 2E SS} }2 E
2E-136 A 2Hi115 D
2E137 D 2H-12.1 [
2E-138 D 2H122 B
2H123 B
Subelement 2F 2H124 B
No naw questions 2H-125 A
Subelement 2G Subelemen(t: 20
21-2.6
iz ¢ 227 B
23-5.1 B 2-5.1 A
2G-5.2 See Drawing 21-6.1 B
2G-6.1 B 2162 D
S S
266.3 9] e 2
Subelement 2H
2H-8.1 B
mrsnnn\t/
! rEED
C,?\E";.l‘g,\f" MODEM TRANSCEIVER et LINE
Figure 2G 5.2



New Written Exams for
Technician and General Class

Licenses

n January 28, 1987, acting on a
O request made by the ARRL, the

FCC adopted a Report and Order
that grants Novice class Amateur Radio
aperators new operating privileges. Techni-
cian licensees also benefit from these new
privileges on 10 meters, where they have
been granted digital and voice com-
munications modes.

In addition to the Novice changes, the
FCC split the Element 3 exam, previously
required for both Technician and General
class licenses, into Elements 3A and 3B.
The 3A exam is now required for the
Technician license and the 3B exam is
required for the General license, The
Technician and General class exams each
contain 25 guestions under the new rules.
All of these rule changes take effect at
0001 UTC on March 21, 1987, and all
exams given on or after that time will
follow these n