
YOUR SOURCE 

FOR 

BATTERIES! 
* AMATEUR RADIO BATTERY PACKS 

* REPLACEMENT RECHARGEABLE INSERTS 

* LAPTOP COMPUTER BATTERIES 
* CAMCORDER BATTERY PACKS 

* CELLULAR PHONE BATTERY PACKS 

* SEALED LEAD-ACID BATTERIES 

* 0.E.M. & CUSTOM ASSEMBLY PACKS 

* AUTHORIZED SANYO NiCd DISTRIBUTOR 

Call or write for our free catalog! 

Mr. NiCd -E.H. Yost & Co. 
2211-D Parview Rd. Middleton, WI5 3562 
Phone (608) 831-3443 / Fax (608) 831-1082 

DEALER INQUIRIES INVITED 

CIRCLE 114 ON READER SERVICE CARD 

here's the Beam? 
Unobtrusive DX Gain Antennas for 80 thru 10 

is * Easily hidden * Install Fast * Fixed or Portable * 
:3 There's a 20 meter antenna with real DX Punch 

hidden in this picture. You can't see it. and your 
neighbors can't either. But it works DX barefoo: 
anyway. How about a low profile $0 40 30 mn 
bander? Or a 2 element monobander for the attic? 

22 All easily fit the pocketbook--Priced $29 to $99. 

Work DX without telling the neighbors 

mi infopack $1 AntennasWest 
Rox 50062-R, Prove, UT 81605 (801) 373-8425 

CIRCLE 332 ON READER SERVICE CARD 

World’s best ham a 
weather station* 

— only $379 
Others from $179 

New Model 2000: 
Helps you alert others to 
weather extremes via A.P.R.S. 
or on SKYWARN and A.R.ESS. 
networks. Features accurate: 
© barometric pressure @ 3-hr. 
pressure change ®@ indoor/out- 
door humidity+ @ dew point* 

wind speed/ 
direction ® in- 
door and out- 
door tempera- 
ture ® wind 
chill tempera- 
ture @ rainfall’. 

Instant ac- 
cess to: @ current values @ today’s highs and 
lows ®@ yesterday’s highs and lows ® long term 
highs and lows ® time/date for all highs/lows 
® rain totals? for today, yesterday and long term 
@ alarms @ 4-mode serial port, and more. 

The ULTIMETER 2000 is a great value: 
only $379 + shp’g. (*Optional sensors add’I.) 

*Even WeatherWatch Magazine (May, 96), 
known for its hard-hitting, authoritative re- 
views, concludes “the best we have seen.” 

Call or write for free brochures. 

1-800-USA-PEET 
or 908-531-4615 FAX: 908-517-0669 

PEET BROS COMPANY 

1308-7047 Doris Ave., Ocean, NJ 07712 

>. 6 nctal size 

; Visit our Home Page at www.peetbros.com / 
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The California Phased : 
i 
ae 
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Number 28 on your Feedback card 

Array 
Easy to build, easy to use—and even easier on the billfold! 

f you’re interested in a compact, 

small-footprint wire antenna for 20 

meters that has an honest 3 dB gain, 

is electronically rotatable, requires no 

tuner, and can be built for less than $25, 

read on—because that describes the 

California Phased Array. 

The design constraints for the original 

California Phased Array were my very 

thin billfold, small city lot, TenTec Scout 

(50W), and a couple of palm trees. Since 

the palm trees are about 50 feet tall and 

spaced about 40 feet apart, I figured I 

Dave Evison W7DE 

153 Park Avenue 

Palo Alto CA 94306 

two-element broadside or endfire array 

(and a “California” Phased Array be- 

cause of the palm trees). Using half- 

wave dipoles eliminated the need for a 

radial system, ensured the smallest pos- 

sible footprint, and elevated the 

feedpoints greater than 1/4 wave above 

earth ground (see Fig. 1). 

The dimensions for the dipoles and 

phasing lines were calculated from the 

standard antenna formulas at 14.2 MHz, 

and they are specified in Fig. 2. Al- 

though the original California Phased 

had a couple of envi- 

ronmentally-correct 

towers. The immediate 

response was to simply 

Stretch a dipole be- 

tween my “organic 

supports.” This I did, 

and though it worked 

admirably, I pined for 

something with gain 

and directivity. The 

technical requirements 

began to form in my 

mind: No radials, feed- 

point at least 1/4 wave 

off the ground, and 

gain of 3 dB. From 

these points, the Cali- 

fornia Phased Array 

was conjured. 

Say “abracadabra” 

The antenna is actu- 

ally a pair of half- 

wave wire dipoles, 

vertically oriented, and 

fed in phase or 180° 

Detail 2) 

Nylon Tle Antenna Insulator 

Cheap, light, and works 
great! 

= ents 
A Insulator 

Bungee Cord 

\ Screw Eye 

Detail (1) 

oa Screw Eye 

™“._ Nylon Tie 
Insulator 

Solder Lugs 

Detail @) 

out of phase—hence a Fig. 1. See why it’s a “California” phased array? 



21'9" 180° Phase Line 
for Endfire 

21' 9" 

Broadside/Endfire 
Relay Box 

16' 6" 

33 to 42 feet 

Fig. 2. Dimensions of W7DE’s setup. 

Array was designed around the palm 

trees aS supports, and the dipoles are 

separated by approximately 40 feet, 

other available supports and spacings 

can be utilized (H-plane patterns for 

the California Phased Array, depend- 

ing upon your final spacing, can be 

found in The ARRL Antenna Book). 

Some alternate physical configurations 

are illustrated in Fig. 3. 

Dipole 2 

used for 12 V retum. 

Dipole 2 

Phase Line 

1/2 Wave (180° )Phase Line 

Note: Feedline coax braid 

Dipole 2 

ede +12V 
a Control 

+L Radio Shack 
275-206 Relay 

Fig. 4. Remote control box for electronic rotation. 

Details for the relay assembly that 

switches the additional half-wave 

phasing line in and out (to rotate the 

array electronically) are shown in Fig. 

4. The relay and BNC connectors were 

Keep feed point 

high as possible 
Bungee Cord 

~ 
AN 

Metal Stake 

Fig. 3. Alternate configurations. 

assembled in a small metal enclosure. 

The shield of the coax feedline is used 

for the DC return when energizing the 

relay coil. 

The initial checkout of the antenna 

was performed on the broadside con- 

figuration. I measured each dipole in- 

dividually and found it to be flat 

across the band and about 47 ohms. 

When I connected the phasing lines of 

the antennas together, I fully expected 

to see something around a 2:1 SWR 

(about 23 ohms); instead, I found vir- 

tually no SWR and 47 ohms across the 

entire 20-meter band. I even changed 

the battery in the litthe MFJ SWR ana- 

lyzer, and still got the same measure- 

ments. Here’s why: If an array of two 

identical elements is fed in phase or 

180° out of phase, both elements have 

the same feedpoint impedance. With 

these arrays, feeding the elements 

through equal lengths of feedline (in 

phase) or lengths differing by 180° 

— ™ 
Pico-J rolls up and hides in his 4-ounce pocket-sized holder, |] ie 
waiting like the Genie in a bottle till you need full-quieting IG 7 
signal pouch. 

Cail him forth and his glistening black weather sealed lines 

reveal a sleek end-fed halfwave antenna ready to hang anywhere. Sus- 

pend in the apartment closet or patio doorway. Attach Pico-J to window 

glass or curtain rod. He needs no radials for broadband low- 

angle omni haltwave gain. 

Carry Pico-J with you for emergencies. Hang in the motel when on the 

road. He improves range, boosts reception, saves batteries. 

Pico-J comes ready for work with 72° isolated coaxial feedline and gold 

pin BNC. Typica! edge-to-edge SWR under 1.2:1. Hand-crafted in the 

USA 

Models 
2 Meiers 

Antennas West 
Order Hotline 

801-373-8425 

Info $1 

440MH 
Dual Band add $6 

CIRCLE 89 ON READER SERVICE CARD 
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QUICK, AND SIMPLE!!! 
Flash cards NOVICE thru EXTRA thecry. Key-words 

underlined. COMPACT -EASY Over 9000 sets used. 

$11.95 Acard for each question! 
$10.95 

VS-SG Antennas (6 of 48) -37 
“arto 
ia tail-mere arene, where 
wee Culent nooes” 

Ameo 

VIS sTuDY GUIDES 2ormore - $5.00 

—— a P.O. BOX 17377 
=o Bs & HATTIESBURG, MS 39404 

Call Today! 

1-800-OKK-HAMS 

$9.95 
$19.95 
$14.45 

1 - $4.00 

CornerBeam? 
SWR < 1.2:1 across the band 
Gain of a 15 ft Yagi 
No dimension over 7 ft 
40 dB Front-to Back Ratio 
60° Half-power Beamwidth 
Mounts directly to mast 
Vertical or Horizontal Polarization 
2meters $145, 220 MHz $148. 70cm $115, Dual 146/440 $165 
Weighs only 10 Ibs. Add $11 Shipping & Handling. Into S1. 

Order HotLine 
801 373 8425 

Antennas West 
\ Box 50062 Provo UT 84605 J 

CIRCLE 104 ON READER SERVICE CARD CIRCLE 380 ON READER SERVICE CARD 



the signal from one 

transmitting an- 

tenna is farther 

away by one half- 

wavelength and it 

will arrive at the 

receiving antenna 

180° later than the 

[| 
© 

closer one. This 

will put the signals 

back in phase and 

the signals will 

add. 

It’s so simple 

There you have 

it: Gain and direc- 

tivity with a simple 

wire antenna sys- 

tem—and all you 

need to rotate it 

Fig. 5. Gain and directivity. 

(out of phase) will lead to the correct 

current and phase match, regardless of 

the what the line length i is. 

The California Phased Array can de- 

liver an honest 3 dB gain, and here’s a 

simple explanation of how it does (see 

Fig. 5). 

¢Broadside (in phase) phasing: Anten- 

nas (A) and (B) are identical vertical di- 

poles separated by one half-wavelength 

and fed in phase. Receiving stations (C) 

and (D) are equally distant from anten- 

nas (A) and (B). The signals from (A) 

and (B) will, therefore, reach antennas 

(C) and (D) at the same time, in phase, 

and will add. However, receiving sta- 

tions (E) and (F) will receive the radi- 

ated signals from antennas (A) and (B) 

180° out of phase because the signal 

from the transmitting antenna that is far- 

ther away by one half-wavelength will 

arrive at the receiving antenna 180° out 

of phase, subtract and cancel out. 

eEndfire (180° out of phase) phasing: 

The antennas are the same as above, but 

this time antennas (A) and (B) are fed 

180° out of phase. In this case, since re- 

ceiving stations (C) and (D) are equally 

distant from antennas (A) and (B), the 

signals will reach antennas (C) and (D) 

at the same time, but since the radiated 

signals are 180° out of phase, they will 

subtract and cancel out. However, in the 

case of receiving stations (E) and (F), 

electronically is 

a simple relay to 

switch an additional phasing line in and 

out. 

The only thing critical about this an- 

tenna system is to be as precise as pos- 

sible when preparing the dipoles and the 

feedlines. If a metal tower is used for 

support, the proximity of the tower will 

affect the characteristics of the dipole 

and distort the radiation pattern to some 

degree, but who knows? It may even im- 

prove performance. The original Cali- 

fornia Phased Array used RG-58U, 

because it’s light and I never run over 

100 watts. For high power usage RG-8 

must be used. 

Upon completion of the antenna sys- 

tem, I conducted its maiden test. While 

running 50 watts SSB, within a 35- 

minute period (I did a little rag-chewing) 

my first contacts included W1AW (CT) 

and KH6/W7GMH in Hawaii. This cer- 

tainly demonstrated that the two major 

lobes were doing what they were sup- 

posed to do in the broadside configura- 

tion. A second test (also in the broadside 

configuration) was performed during the 

California QSO Contest (5 October 

1996) and within an hour and a half, I 

worked 12 states and Canada (once 

again, 50 watts SSB). On-the-air testing 

is still underway in the endfire configu- 

ration (which is north and south from my 

San Francisco-area QTH). I’m sure 

hearing a lot of Spanish-speaking sta- 

tions, so I guess I'll have to brush up on 

my Spanish! 

| AFFORDABLE | 
BOOM MIC. HEADSET 1 

| State-of-the-art, 
noise-canceling 
| electret Mic. with 
tailored response 
and large ear muffs 

\ reduce external 
i noise. The Model 
\ TR-2000 is from 
\ an established 
\ aviation headset 1 
| manufacturer. A 
i Prices plus S&H, 
i less connectors. 
i Connector-installed , 
j units available for 

! 

 (onearly any radio 
| ' Credit card 
| phone orders 
1 accepted 

I 

une SH 
| WARREN GREGOIRE & ASSOCIATES | 
| 229 EL PUEBLO PLACE., CLAYTON, CA 94517, USA PHONE 510-673-9393 
I FAX 510-673-0538 E-MAIL INFO@WARRENGREGOIRE. COM 

CIRCLE 350 ON READER SERVICE CARD 

OSP AUDIO FILTERS: FINALLY HEAR WEAK SIGNALS - JPS IS BETTER 
than the competition, and less LESS EXPENSIVE. Let our 2 week Trial Full Satisfaction 

prove it!! NIR-12: $299.95, ANC-4 (phased local elect. noise elim.): $155.00, other JPS 

products. ROPE ROPE ROPE: ANTENNA/TOWER SUPPORTS: WHY RISK 
COSTLY FAILURES? Our DACRON rope is DOUBLE braided, $.06/.11/.16 for 3/32”; 

3/16”; 5/16”. 1,000 ft. discounts. “FLEX-WEAVE"™ hybrid, “Cadillac” aerial wire, 168 

strand cop. bare and various color PVC. WERE/CABLE: Commercialham/marine 

insulators, baluns, “BURY-FLEX”™ low loss flex/bury cable $.59/ft avg. 

DA vis RF Co. 24 Hour Orders: 

P.O. Box 730-C x 
1-800-328-4773 

Carlisie, MA 01741 
H/INFO: 

CIRCLE 189 ON READER SERVICE CARD 

Shortwave Receivers 

Past & Present 
Communications Receivers 1945-1996 

PAST - visemes 

This huge 350 page Second Edition 
includes over 500 shortwave and amateur 
communications receivers made from 
1945 to 1996. Here is everything you need 
to know as a radio collector or informed 
receiver buyer. Entry information includes: 
receiver type, date sold, photograph, size & 

weight, features, reviews, specifications, 

new & used values, variants, value rating 
and availability. Seventy American and 
worldwide manufacturers are represented. 

Become an instant receiver expert! 

Universal Radio 
6830 Americana Pkwy. 

Reynoldsburg, OH 43068 
@ Orders: 800 431-3939 

@info: 614 866-4267 

@FAX: 614 866-2339 

universal 
ge eicowl pom 
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