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. WEDNESDAY, THURSDAY & SATURDAY 10-S

aods® CLOSED SUNDAY & MONDAY

ALSO LOCATED IN
FT. WAYNE, INDIANA & PHOENIX, ARIZONA
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CHOCTAW AMATEUR RADIO CLUB

Pres., Frank Carter, ABS5H., 391-3394
V-P, Gary Chambers, WBS5WHF, 390-8250
sec.f/Treas., R.G. Edwards, KASALO, 390-8297

JsETIHG

MtMir last meetings wasg called e order by Tranl-, AB&RH,
at T:00 n,m, Yarch 8,197C,

e had a good rovnd of intrednetiona and then ment rirht
into orr old usiness. ™hat trol ur zmero ftire as —~e AidAn't+t
have any old business,

‘fter that wve "nd a short digersgssion of cur amatenr eclasoes.,
As of now, wve have gt least rme rersen == T"abh ™illev -= anxicnalw
araiting his tichet. Tavine completed the code test somntire
baclk and then finally rettinc the written test frem the .00,
T real? exrect Pnb =311 wrrrade in tre near futnre. ‘norenv,
Movrra*nlsationg ekl

Tonywy, “RSEI(, made a suweregaticr» to gtert an inforre)
C.W. net on 40 meters, ™e ohjert o7 *im je +r »elp ug o]now
fellows to sreed wup ard tke fast fellers *a sler dorn (ARRTT
'SUV eatek the drift, *nh?:  Yormal rrocedvres Afetzre wes
cenn ~c asg farst er as slew as ven vant, bt von can't n=e s
rencil., Yeor that seunds excitine. ("Mote: A me*tien vers medn
and seccnded that Tony be net contrel !’

TROGRA

"he meetinre adjecurned at P07 n,rm, Fallowed b geffre
and 2 discussion on tea., Then it was trrned over +to RBill
Skipper, IBS5BE, for a vrerram on DF —= TNirection Tinding +o
aome of us new ones. e gtarted =itw g Adszeusgsimn of stalewn
equipment, hoet-ler~ers, and then Rill went into the "hora"
of MPing. T rersonally feund the rrosram very interestinge
and judeines frem thre response so difd evervene else, Thanl
ron Pill!

TALK ARQUND

Just heard thet Cary. WVBSWHF, ecaurht a cerarnpie., Cress
he veg8 roings o ent 1%, bt he didn't s-r vhat sizgze it van,
Tisrin'! Tever inflicted anrone else wet?

Alsce heard +hat Trenk, ABRT, Mad heen vorkins scme'rare
and vnvsval” ™Y in Scotland, Yoreslavie, and other assorter
~oodies., However, T thinl the one all of ns enijoved the rrost
ras when he shoved s a OST, card thet vwas actvally a randevritten
letter, Tt turned ont to he from a mest sonrht after DX stotion-—-
Toymtown Oklahoma Mitvy, "ell after a2 1ot af Tim he Fingllr
rreduced the real fthing., Ask him about it sometire.

i chard . FASAT.C
EQUITIENT

Astatic MIO4, ceramic elerent micrcephene, %25.00 TFranl, ABRH,
301-33%04

T5-520, SM-220 score w/ps, Sran 12007, excellent conditinn,
81200, Call Bill, FRSBS, 734-7074

WANTED: BACKWAVE AMPLIFIER FOR SB-34. CONTACT CHARLIE, WASJ-un-GU
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Velubzs In sponzering activities o

| Cantrol Oklohoma Rodio Amatevurs, lnc. (CORA) iz a not-for profit azsociation of rodi® omoteurs, found-|
I ad for the promotion of intarest in amateur rodico communication
mant of the radie ari and of rhu-lpuhlic welfore ond operates

and experimentotion, for the odvance-
to enhanca the cooperation of mamber

muival interezt teo the elubz and all radiec amataves.

i President Mark Morthcutt WD5DYI 842-1086
Vice President Chuck Wilhite KSNK 721-4926
Secretary
Treasurer Ron Recer WDSFRQ 751-5378

CLUB EOITORS, REPORTCRS., COMTRIBUTORS.

ACART Bob Graham WhEYNSY &S7-HERS
BIARC Bill Riddles s ik
ALTUS Mike Schenkle RSV
OUARC Nathan Kirby EESBF  364-7979
WARC  Virginia Beneda WBSWTH B25-3302

Send your items to them[
OCARC  Joe Buswell ESJB  732-0676
OECAP Henry lsreal NS 1 H 7Z22-3B48
MORI  Georqe Lee WESHME 946-2754
CARC Richard Edwards KASALO 390-B297
TECHHICAL WRITER Mike Salem, HEMS

ParTicipaTiNGg CLues For CORA COLLECTOR & EMITTER:

AEROMAUTICAL CENTER AMATEUR RADIO CLUB
Postal Station 18, Okla City OK 73169

MEETS: 8:00 PM First Friday each month
Flight Standards Bldg, FAA Aero Center

Pres  Bob Pace WASCJG 376-13569
V-P Bill Oliver KSEOR 329-06333
Sec Bob Graham WBSNSY &77-8685
Treas Sam Gower WASWHO

MID-OKLAHOMA REPEATOR
MEETS: 8:00 PM First Tuesday of Month,

Okla City EOC, 4600 N Eastern

Pres  Chuck Wilhite KEME  721-4926
V-P Bill Atkins NSAH  737-6984
tec/Tr Jim Jones KSPER 634-5235
Dues: Sid Gerber, 829 Bouse, MWC 73110

OKLAHOMA CENTRAL AMATEUR RADIO CLUB
323 NW 10th, Okla City OK 73103

MEETS: 8:00 P¥ Third Friday each month,
American Red Cross, 10th & Hudson

Pres Ken Ford WBSKHU 52B-8770
V-P Al Prince WBSKCU
Sec  Joe Buswell K5JB  732-0676

Treas Ellard Foster WSKE 789-6702

OKLAROMA CITY AUTOPATCH ASSOCTATION
MEETS: 7:30 PM 3rd Tuesday of each month

Oklahoma Military Academy, 36th & Grand

Pres  Frank McCollom W5FM 751=-3577
V-P  Henry Isreal NSIH  T722-3R48
Sec/TrHobe Burgan WBSMLN 751-1646

M F M R E R

—
OKLAHOMA UNIVERSITY AMATEUR RADIO CLUE hﬂ
MEETS: 8:00 PM, Vst & 3rd Thursday -

Bm 449, Carson Engineering Center. F

BICENTENNIAL AMATEUR RADIO clLup [76ers]
MEETS: 7:00 PM, 2nd Tuesday each month

Air Hational Guard, Will Rogers Airport

Ng

Pres  James Gardner Eﬁggﬂ; g%;-g;;? Pres Mark Northcutt WDSDY1 E#E-ID?E
¥-F  Dan Orr = — s & V-FP  Joe Ramage WB5TDW 6B5-4814
sec  Peter Richeson KASCOI 325-3015 Salil i Sec  Joe Couch WOSBMP 282-4353

Treas Nathanm Kirby KBSBF  364-7979

ALTUS AREA AMATEUR RADIO ASSOCIATION
MEETS: 2nd Thursday, 7:30 PM

Morth Main Fire Station [CD]

Pras Steve Norris HEE]
V-P
Sec/Tr Mike Schenkle RV AL

WHEATSTRAW AMATEUR RADIO CLUB
MEETS: 2nd Sunday, 2:30 PM. Location

varies, See Calendar on back page.

Pres Marvin Stokes WASJHE B93-2221
V=P Ted Vanlangham WDSJINT 262-1675
Sec/Tr Ralph Wilder WASPFE B23-5421
Act Jog Hyatt HASGHE 375-3783
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Treas Don Duck AESN

CHOCTAW AMATELR RADIO CLUB
MEETS: 2nd Thursday, 7:00 PH

Indian Meridian School Cafeteria

Pres Frank Carter ABSH  391-33%94
V=F Gary Chambers: WBSWHF 390-8250

Sec/TrR.G. Edwards KASALD 390-8297

CENTRAL OKLAHOMA RADIO AMATEURS
MEETS: 7:30 PM. Nommalfy on last Tuesday,

but see caleadar. Red Cross Bldg.

CORA officers listed above.

April 1979



MINUTES OF MARCH MEETING

MEETING WAS CALLED TO ORDER AT 8:05 PM BY PRESIDENT KEN, WBSKHU WITH
15 MEMBERS AND GUESTS PRESENT.

JIM, KSVRL, AND HELFN WERE CELEBRATING THE IR WEDDING ANNIVERSARY.

MY BRNTHER JIM ANNOUNCED RECEIPT OF HIS NOVICE LICENSE, KASEET.

BNA, WSHXL, GAVE THE CORA REPORT. JIM, KASEET, AND PAUL, WASHTL,
WILL EVALUATE FEASIBILITY OF PARTICIPATING IN FISLD DAY WITH AERO
CENTER CLUR JUNE 23 AND 24,

KEN, WRBKHU, REMIMDED THOSE WHO ARE IN CHARGE WHEN CLUR STATION IS
NPENED SHOULD KEEP THE LOG ON THE DOCR CURRENT.

LY, WB5TKG, PRESENTED A WELL PREPARED PRNGRAM ON HOW TO COMPUTE
WIND LOADING AND €TRENGTH 0F A GUYED MAST. HE WENT THROUGH ALL THE
TEDInUs CALCULATIOANS AND MADE TABLES WHICH HE OFFERED AS HANDOUTS.

MEETING wA® AJOURNED AT 9:15 AND THE GROUP MNONVED TO THE RADIN ROOM
FCR COFFFE AND DNNITS, JOE, KSJR, SECTY

-k I:I:FEI'-' FAK=BRE AgM

VHEN YN HE AR "3RCAK=RREAK™ YIELD THE FREGUENCY INSTANMTLY NOT JUST
IMMET IATULY, T IMSTAMTLY.

THE J0LBLE RREAK |5 USED WORLDwWIPF rh AMATELIR ERE-INENCIES AS NOTICS

NE AN TMERGENCY . Tw aaly YOICE SIGMAL THAT OFSERVES = GHEP
et TY 1R MAYDAY.

NH, | FNOe=YAL MAVE HEAPD 1T HEM THIRE WAS MO EMTRAENCY, BUT, IF
Yril YIELD AND 1T 1S NOT AN EMERGENCY THEN HE |2 THE DUMMY, SUT IF
IT 19 AM SMERGENCY AND YOU DON'T YIELD INSTANTLY, YOU MAY SE CAUSING
LAY IM MEL® TYAT IS NFEDED [N A HIRRY, c. Y., WBSTKC

AUPLEYF RS ==HA'Y N THEY WORK?
IN THE COAURSE NE wNRKING ON DUPLEXERS USED ON PEPEATERS, | LEARNED
SAME INTERESTING TUINGS ABOUT HOW DUPLEXERS WORK AND AT THE RISK OF
NVERSIMPLIFICATINN |'LL AUTLINE WHAT | LEARNMED,

THREE TYPE® nF DUPLEXERT | STUDIED ARE SAND PASS, BP, BAND REJECT,
SR, AND BAND PASR-PAND REJECT, BPBR. THESE T?FES ARE MAMED FROM THE
TYPES OF FILTERS USED. HEMEMBEH THAT THE DUPLEXER HAS TO FILTER
TRANSMITTER ENERGY QUT OF THE CIRCUIT GOING TO THE RECEIVER AND
STEER SIGNALS FROM THE ANTENNA TO THE RECEIVER wWITHOUT ALLOWING THE
TRANSMITTER CIRCUITS TO HAVE AN EFFECT CN/THEM, PRIMARILY WE ARE
INTERESTED IN PREVENTING RECEIVER OVERLOAD FROM THE TRANSMITTER
FUNDAMENTAL AND PREVENT NOISE ENERGY FROM THE TRANSMITTER, WHICH 1S
PRESENT ON THE RECE|IVER FREQUENCY, FROM REACHING THE REEEIUEH

ALL DUPLEXERS | EXAMINED USED SOME FORM OF CAVITY AS PART OF THE
FILTER DESIGN. REMEMBER THAT THE INCLOSED VOLUME OF A CAVITY REPRE=-
SENTS AN INDUCTOR. ALSO REMEMBER THAT THERE ARE TWw0 BASIC TUNED
CIRCUIT CONFIGURATIONS., A SERIES TUNED CAPACITOR AND INDUCTOR,
FIGURE 1, HAS A LOW IMPEDANCE AT RESONANCE AND A PARALLEL TUNED
CAPACITOR AND INDUCTOR HAVE HIGH IMPEDANCE AT RESOMANCE, FIGURE 2.

FIGURE 1 FIGURE 2
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A CAVITY IS A TUNED CIRCUIT WHICH CAN BE REPRESENTED BY LUMPED
INDUCTOR AND CAPACITOR. A CAVITY USED IN A BAND PASS CIRCUIT LOOKS
PHYS|CALLY AND SCHEMATICLLY LIKE FIGURE THREE.

L

o - L

FIGURE 3. BAND PASS FILTER

L1 1S THE INDUCTANCE OF THE CONTAINER AND TUMING SHAFT. LL AND C
cORM A PARALLEL TUNED TANK CIRCUIT. L2 AND L3 ARE COUPLING LOOFS
WHICH ARE DESIGNED TO REPRESENT 53 OHMS TO THE TRANSM|SSION LINES.
THEY ARFE PLACED IM THE COMTAIMER IN SUCH A WAY AS TO GET A SPECIFIC
NEGREE NT COUPLING WITH THE MAGNETIC FIELD IN THE CONTAINFR. THZ
LI SHTED THT COUPLING, THF SHARPER THE TUNING OF THE FILTER BUT THE
ADFEATER THF LNeS 0OF SIGNAL THROUGH THE FILTER. TYPICAL OESIGN
L0SSES ARE #.5, 1.3, AND 1.5 CB REPRESENTING Q'S OF 349, 650, AND
9273 RESPECTIVELY ON A TYPICAL LOADFD 459 MHZ DUPLEXER.

Te TUME THIS FILTER, A SIGNAL GENERATOR 1S CONNECTED TO ONE TERMINAL
AND A& SECEIVER CONNECTED TO THE OTHER. BY WHATEVER METHOD 1S CHOSEN,
ewlITCHABLE ATTCNUATOR OR VARIABLE OUTPUT GENERATOR, THE FILTER IS
TUMED FAR MAXIMIUM S]GNAL TRANSFER. IT 5 NECESSARY TO TERMINATE THE
TEANSMISSIOM LINES WITH 5@ OHM PADS AT THE CAVITY CONNECTORS TO
PREVENT WILD RFSPONSES FROM THFE GENERATOR CAUSED BY REACTIONS FROM
THFE CAVITY INTERACTING WiTH THE TRANSMISSION LINES,

A BAND REJECT FILTER LOOKS LIKE FIGURE 4.
mau.n‘l:éai-i 1

& =)
o .

% |

T =
FIGURE 4., BAND REJECT FILTER

HERE AGAIN, THE WALL AND TUNING SHAFT OF THE CAVITY IS EQUIVALENT
To L. THE CAPACITOR IS ADJUSTABLE BY CHANGING LENGTH OF THE TUNING
ROD. THE FIXED CAPACITOR PLATE 1S ATTACHED TO THE CAVITY TERMINALS.
WHEN TUNED TO RESONANCE, THE L~C CIRCUIT REPRESENTS A SHORT CIRCULT
TH SIGMALS AT THE RESONANT FREQUENCY.

THE RUB WITH THIS DESIGN IS THAT IT HAS TO BE PLACED IN THE PROPER
SLACE IN A CIRCUIT. THE IMPEDANCE DOES NOT GO TO ZERQ BECAUSE OF
IMPERFECTIONS N THE CIRCUIT. SIMPLY PLACED ACROSS A TRANSMISSION
LINE, THIS TYPE OF FILTER WOULD BE UNPREDICTABLE UNLESS LENGTHS OF
TRANSMISSION LINE, AS RELATED TO MULTIPLES OF QUARTER WAVELENGTHS,
ARE CONSIDERED. WHEN A TRANSMISSION LINE TERMINATES IN ANYTHING
OTHER THAN ITS CHARACTERISTIC IMPEDANCE, IT ACTS FLAKEY. ONE
QUARTER WAVELENGTH AWAY FROM A SHUNT, THE IMPEDANCE OF 4 LINE IS
VERY HIGH. THIS FEATURE IS USED BY A DESIGNER TO STEER SIGNALS AWAY
FROM DIRECTIONS WHERE THEY AREN'T WANTED. |IT MUST BE CONSIDERED
ALSO THAT UNDESIRABLE CIRCUITS MIGHT DEVELOP IF, FOR EXAMPLE, A
SERIES TUMED CIRCUIT, TUNED TO THE TRANSMITTER FREQUENCY, WOULD
LPPEAR ONE HALF WAVELENGTH AWAY FROM THE TRANSMITTER, OR A PARALLEL
TUNED CIRCUIT SHOULD TERMINATE A LINE ONE QUARTER WAVELENGTH FROM
THE TRANSMITTER. EITHER WOULD APPEAR AS A SHORT CIRCUIT.

THE DUBLEXER | HAVE WAS PICKED UP IN A FLEA MARKET. IT WAS DESIGNED
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FOR MOBILE USE IN THE 450 MHZ BAND. IT HAS THREE CAVITIES ON THE
TRANSMIT SIDE AND ONE CAVITY ON THE RECEIVE SIDE. IT 1S BASICALLY A
BAND REJECT DUPLEXER BUT DOES HAVE PROVISIONS TO TUNE OUT RESIDUAL
REACTANCES ON THE FREQUENCIES IT IS DESIGNED TO PASS. FOR EXAMPLE,
THE TRANSMITTER SIDE OF THE DUPLEXER LOOKS LIKE FIGURE 5,

Vad Vg M Ve & anT

% ] FIGURE S.

Tlf

il
i

THE THREE FILTERS ARE IDENTICAL. CL AND L ACT AS A SERIES TUNED
CIRCUIT AS DESCRIBED IN FIGURE 4, BELOW RESONANCE, TH!S PAIR BECOMES
CAPACITIVE AND, WHEN COMBINED WITH C2, SIMPLY COMBINE A SHUNT CAP-
ACITANCE ACROSS THE TRANSMISSION LINE. THIS, NO DOUBT, ACTS IN
CONJUNCTION WITH THE TRANSMISSION LINE LENGTHS BETWEEN CAVITIES

TO HAVE SOME EFFECT ON THE SYSTEM BUT WHAT 1S MORE IMPORTANT 1S WHAT
HAFPPENS ABOVE RESOMNANCE.

ABOVE RESOMNANCE, THE COMBINATION OF L AMD CL BECOME INDUCTIVE. THIS
'NDUCTANCE IN COMBINATION WITH C2 FORMS A PARALLEL RESOMANT CIRCUIT.
C2 1S ADJUSTABLE AND THE FREQUENCY OF THE COMBINATION 1S ADJUSTED TO
THE TRANSMIT FREQUENMCY. THE BANDPASS CHARACTERISTICS LOOK LIKE
FIGURE 6.

adf3 THE SHUNT CAPACITOR, C2,

DOES NOT APPEAR TO HAVE
MUCH EFFECT ON THE FILTER
WHEN IT IS OPERATING AT THE
REJECT FREQUENCY. THE

S —ladD FILTER CAN THEREFORE BE
TUNED BY FIRST ADJUSTING

CL THEN TUNING THE PASS
FREQUENCY BY ADJUSTING C2.

FIGURE 6. FREQUENCY RESPONSE GOING BACK AND RETUNING CL
OF DUPLEXER, TRANSMIT SIDE. HAS LITTLE EFFECT ON THE
REJECTION,

THE RECEIVE FILTER IN THIS DUPLEXER USES A SHUNT COIL RATHER THAN A
CAPACITOR AND IT IS NOT ADJUSTABLE. BECAUSE OF THE RELATIVELY LOW
Q OF THE SHUNT COIL, THE PASS FREQUENCY IS RATHER BROAD AND IS LIMIT-
ED TO A FREQUENCY APPROXIMATELY 5 MHZ LOWER THAN THE REJECT FREQUENCY.

MOST BAND PASS=BAND REJECT DUPLEXERS USE A DIFFERENT PRINCIPLE FROM
MY DUPLEXER TO GET A PASS AND REJECT CURVE WHICH LOOKS LIKE FIGURE 7.
ALS0, SHOWN IN FIGURE 7 IS A SKETCH SHOWING A CAPACITOR ADDED TO THE
BASIC BAND PASS DUPLEXER. THE INPUT AND OUTPUT COUPLING LOOPS ARE
POCSITIONED IN ORDER TO GET SOME DEGREE OF MUTUAL MAGNETIC COUPLING,
AT THE REJECT FREQUENCY, THERE IS A CERTAIN AMOUNT OF ENERGY BEING
TRANSFERRED BETWEEN COUPLING LOOPS BY MAGNETIC COUPLING, CAPACITIVE

_Tjgéﬁj_' odB3.
| . | %}&

— - farecTion

PASS
FRER.

FIGURE 7. BAND PASS=BAND REJECT FILTER

COUPLING AND TRACE TRANSFER OF ENERGY THROUGH THE CAVITY ITSELF.
THE ADDED CAPACITOR COUPLES ENERGY DIRECTLY BETWEEN COUPLING LOOPS
IN THE PROPER PHASE AND MAGNITUDE TO CANCEL ENERGY AT THE REJECT
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FRE QUENCY .

THIS LATTER TYPE DUPLEXER IS THE ONWE IN COMMON USE ON THE REPEATERS
AROUND TOWN. ON THE 444.1 UHF REPEATER, THE 6 CAVITY DUPLEXER HAS
A PASS LOSS COF LFSS THAN ONF DB AND ISOLATION OF APPROXIMATELY L2PDB.

A BANDPASS DUPLEXER WOULD BE BETTER BUT RECEIVER SENSITIVITY WOULD
BE SACRIFICED. BAND REJECT DUPLEXER WILL NOT WORK IN A DENSE RF
ENVIRONMENT. THE BEST COMPROMISE IS THE BPBR TYPE. ON TwWO METERS,
THE TYPICAL S1X CAVITY DUPLEXER HAS A TOTAL INSERTION LOSS OF LESS
THAN @.8 DB AND ISOLATION IN EXCESS OF 90 DB WITH 600 KHZ SEPARATION
BETWEEN RECEIVER AND TRANSMITTER FREQUENCIES.

AMATEURS ARE SOMEWHAT STUCK WITH HIGH PRICED COMMERCIAL DUPLEXERS
RECAUSE OF OME PROBLEM IN DESIGN AND CONSTRUCTION. |F A DUPLEXER
1S NOT COMPENSATED FCR THERMAL EXPANSION iT WOULD GO OUT OF TUNE
WITH TEMPERATURE VARIATION. THE DEVICES ARE FAIRLY SIMPLE TO MAKE
EXCEPT FOR THERMAL COMPENSATION.

ANDY GUMP, KSKZV, GAVE ME A CAVITY FILTER HE MADE OUT OF AN EMPTY

REFRIGERANT CONTAINER. | INTENDED TO WRITE AN ARTICLE ABOUT IT

SOMEDAY WHEN | UNDERSTOOD MORE ABOUT IT BUT UNTIL THE THERMAL

FROBLEM 1S LICKED, | WOULD NEVER BE SATISFIED WITH MY KNOWLEGE OF IT
JOE, K5JE

A POWERFUL GOOD IDEA

WHILE IN THE PROCESS COF STUDYING THE TEN METER CONVERSION OF A CB
SINGLF SIDE BAND RIG, MIKE, N5MS, AND | WERE LOOKING AT WHAT WAS
REQUIRED TO TUNE THE POWER AMPLIFIER STAGE. MIKE, WHO HAS A MORE
SOPHISTICATED ACADEMIC BACKGROUND THAN |, NOTICED rHE POWER AMP-
LIFIER WAS VERY LOW IMPEDANCE, SINCE IT WAS SOLID STATE. HE SUG-
GESTED THAT THE VOLTAGE SWING OF THE OUTPUT WOULD BE RELATIVELY
UMEFFECTED BY VARIATIONS IN THE LCAD PLACED ON IT.

WITH THE RADIO CONNECTED TO WATTMETER AND DUMMY LOAD, WE MEASURED

8 WATTS OUTPUT WHEN WHISTLING INTO THE MIKE. |IT OCCURRED TO US THAT
IF WE COULD LOWER THE RESISTANCE OF THE LOAD, THE VOLTAGE WOULD
REMAIN CONSTANT AND POWER WOULD BE INCREASED BY INVERSE PROPORTION
TO THE CHANGE IN BESISTANCE SINCE THE CIRCUIT WOULD FOLLOW THE

POWER FORMULA PeVe/R

TO TEST THE THEORY, | FABRICATED A TRANSFORMER USING A FERRITE
TOROID OUT OF MY JUNK BOX. THE CIRCUIT WAS LIKE FIGURE 1.

5051 euT i 20 =
! (TURMS KT
12'.0 1 @?H ik, AT To scALe)
214

O L
FIGURE L. IMPEDANCE TRANSFORMER, 4:l

THE TRANSFORMER WAS WOUND WITH TWO WINDINGS HAVING A TURNS RATIO
OF 2:1. ONE WINDING HAD L2 L1/2 TURNS, THE SECOWD HAD 25 TURNS.
FOLLOWING THE IMPEDANCE FORMULA 21/Z2 = NL/N2Z , THE IMPEDANCE
RATIO IS FOUR TO ONE. WITH THE 25 TURN SIDE CONNECTED TO A 5@ OHM
LCAD, THE L2 L1/2 TURN SIDE PRESENTS AN IMPEDANCE OF 12 1/2 OHMS TO
THE TRANSMITTER. |IF WE REDUCE THE RESISTANCE IN THE POWER FORMULA
TO L/4 ITS PREVIOUS VALUE, THE PCWER WOULD INCREASE TO FOUR TIMES
ITS PREVIOUS VALUE. IN THEOQORY, THE TRANSMITTER WOULD BE ABLE TO
PUT 32 WATTS INTO THE DUMMY LOAD.

TO FURTHER ILLUSTRATE THE THEORY, CONSIDER A l0@ WATT LIGHT BULB
CONNECTED TO THE 12@ vOLT MAINS. THE BULB HAS A RESISTANCE OF
144 OHMS, |IF FOUR BULBS WERE WIRED IN PARALLEL, THEY WOULD HAVE
A COMBINED RESISTANCE OF ABOUT 36 OHMS FROM THE FORMULA:

Lol sl &
Ry R,T R, #3* R4 .
THE POWER CONSUMED, FROM THE FORMULA P = % WOULD BE ABOUT 4P8 WATTS.
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THIS MAKES SENSE WHEM YOU COMSIDER THAT FOUR L1P@® WATT BULBS WILL
CONSUME FOUR TIMES AS MUCH POWER AS A SINGLE BULB.

ENOUGH OF THE THEORY. WE HOOKED IT UP AND TRIED IT. THE WATTMETER
NOW SHOWED 30 WATTS. WE FIGURED THE TwD WATT DIFFERENCE BETWEEN
THEOQORY AND PRACTICE WAS ACCEPTABLE SIMCE THE TRANSFORMER COULDN*T BE
L@® PERCENT EFFICIENT.

A LITTLE DEEPER RUMMAGE THROUGH THE JUMK BOX TURNED UP ANOTHER
TOROID. WINDING A SECOND TRANSFORMER JUST LIKE THE FIRST AND CON=-
NECTING 1T BETWEEN THE FIRST TRANSFORMER AND THE WATTMETER JUST TOOK
A FEW MINUTES. A WHISTLE NOW SHOWED L1@ WATTS. BUT WAIT, ONE CAN'T
GET SOMETHING FOR NOTHING. WHAT ARE THE DRAWBACKS?

THE TRANSISTQR IN THE AMPLIFIER, WHEN DEVELOPING 8 WATTS QUTPUT 18
PROBABLY OPERATING WITH A MAXIMUM EFFICIENCY OF 6@%. TOTAL INPUT
POWER WOULD HAVE TO RE 8/.6 OR 13.3 WATTS AND DISSIPATION WOULD HAVE
TO BE 5.3 WATTS. AT THE 1JD WATT LEVEL, DISSIPATION WOULD BE &7
WATTS. WE VERIFIED THIS BY FEELING THE HEAT SINK WHICH WAS QUITE
WARM. THE DRAWSACK 1S THAT THE TRANSISTOR COULD BE EASILY QOVER=-
HEATED UMNLESS TRANSMISSIONS WERE KEPT SHORT.

SIMNCE THE TRANSFORMERS WERE BROADBAMDED YWE TOOK A SHOT AT TESTING

THE CIRCUIT ON TwWe METERS. FIRST TESTING THE OUTPUT OF THE 1C-23()
SHOWED 1@ WATTS WITHOUT THE TRANSFORMERS. WITH THE TRANSFORMERS
CONMECTED, THE RIG WAS KEYED AND THE WATTMETER JUMPED TO 120 WATTS.
THIS WAS A BIT LOW FROM THE VALUE THAT THEORY TELLS US WOULD BE
AROUND L6 WATTS, LESS THE TRANSFORMER L0OSS, OF COURSE. MIKE AND |
CIGURED THE TOROIDS MUST BE 1P@ WATT TORDIDS AND TO IMPROVE EFFICIEN=-
CY WE WOULD HAVE TO GET SOME BETTER OMNES.

FOR YOU WHO WOULD LIKE TO DUPLICATE QUR EXPERIMENTS, MY BEST GUESS

AN THE TORDIDS 1S THAT THEY WERE ARMIOON 4-1-79. A BETTER TRANSFORM=
ER WOULD BE ONE WHICH USED QUARTER WAVE SECTIONS OF TRANSMISSION
LINES TN PERFORM THE |MPEDANCE MATCH. TWwO SECTIONS OF S@ OHM COAX
CONNECTED IN PARALLEL WOULD HAVE AN IMPEDANCE OF 25 QHMS. A
SECTION OF 25 NHMS CHARACTERISTIC IMPEDANCE WOULD TRANSFORM THE 5@
OHM ANTENNA IMPEDANCE DOWN TO 12 1/2 OHMS. A SECOND SECTION OF & 1/4
NHM CHARACTERISTIC IMPEDANCE WNULD MAKE THE SECOND TRANSFORMATION
JUST LIKE THE ®F2nikD TORNID.

MORE DETAILS WILL FoLLrW IN THE APRIL 1980 C&E JOE, KSJB

FOR SALE:LErand new Icom IC-211 multi-mode 2 meter transceiver complete with mich-
rophone, in box, with warranty card. Price new $980 sell for $700, negotiable.
Robby, AAPO, phone 373-1818.

FOR SALE: Iﬂum_IE-ED 10w/Tw 2m mobile with crystals for most local repeaters.
Complete w/mobile bracket, cables & Mic. $125.00. Ray, WBSWCL, 794-2286/794-1573.

FOR SALE: Motorola HT-220 2w slimline. Crystals for 34/94, 07/67, 94/94, 22/82.
one blank. Nearly new battery. Telescop antenna, rubber duck & PL-259 adapter
cable.Battery charger, test adapter, misc parts and manuals. $350 takes all.
Hottest receiver I've heard. Ray, WBSWCL, 794-2286 or 794-1573 (office).

FOR SALE: FT-101E Yaesu, late model, like new. $675. HR2B Regency full of xtals.
used very little, mint, $210. TA33 Mosley beam, good condition, $150. A1l of this

equipment guaranteed in prrfect condition. Harry Watts, WBSDGT, Vici 0K 73859,
Phone (405) 995-4761.

Want 14 elements on 2 meters? I have a pair of Cusherft 7s, with harness énd

hardware, for sale. $25. Or maybe you would like a Hammarlund HQ-145 general
coverage receiver, truly mint, $150. WB5TZZ, Jack, 322-1311 in Horman.

FOR SALE: Heath 5B-102 transceiver, HP-233 power supply, SB-600 speaker, $370.00
for all three. Heath HP-13B DC power supply, $40.00, Hammerlund SP-600 receiver,

broadcast thru 6m, $150.00. A11 manuals included. Art,WSPTM. 732-8401.
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Central O klahumaR adic:A T e BEH”EHTE

- - e RADIO
All Clubse Co-operating To Advance Amateur Radio RCTIVITIES

The February 1979 meeting of Central Cklahoma Radioc Amateurs was called to
order at 19405 on the 27th by President Mark WDSDYI with 28 members and guests.

Copies of the Minutes of the January meeting were distributed to the Repre-
sentatives and published in the March issue of Collector and Emitter. Minutes
were approved as written.

The Treasurer's report was approved as read.

0ld Business: Paul WASHTL, moved, Bob WBSHSV seconded to repay Joe WASZNF
53.98 over estimated cost of ID buttons and stamp machine (tc be used for HH79
registration) and the motion passed without discussion.

Each club's representatives reported little interest in establishing a
“NSO OKLAHOMA PARTY" but stated that, generally, their members would agsist in
an existing program - any takers?

Bob WBSNSV reported that the floppy diskette memory system was on order and
as of this writing has arrived and only awaiting minor assembly. (And between
Bob WBSNSV, .Bob WASCJG and incalculable aid of Joe WDSBMP, the printer is workingl)

Official vote was taken accepting Wheatstraw Amateur Radic Club into CORR
membership, unanimously.

Committee Reports: Mark WDS5DYI reported that ARRL has approved Ham Holiday
79 for State Convention time and site (27-29 July 79, Lincoln Plaza, 4445
Lincoln Blvd, Oklahoma City, in case you weren't sure).

Facilities: Merrill WBSPTO reported that the flea market in Lincoln Plaza's
Western room will be open from 0700 to 2200 Saturday, 28 Jul 79, and will not
close at 1700 as was erroneously rumored last year, causing scatter. Also, there
will be absolutely no commercial exhibitors in the Flea Market, they will all be
in suites on the second floor. Lincoln Plaza has made an offer on facilities
in writing and we have as good a deal as '78: meeting rooms, flea market, ban-
guat room, Exhibitors' rooms and no requirement for guests to occupy rooms at
Lincoln. Committee chairpeople and CORA officers will meet 17 March to firm
committments on facilities, ete. Minutes of this meeting will be found elsewhere.

Programs: The OU Club anxiously requests any and all assistance established
amateurs may provide their rejuvenating club in providing a good HH79 program
for us all -- notify vour officers, CORA officers, or your CORA rep, or James KASDHF

Gardner, MNorman or Nathan KBSBF if yvou can help, have a program lined up or an
idea to share---

Ladies': Bob WASCJG presented a complete Ladies' program including fashion

shows, microwave cooking, solar energy and others. Bob WB5SNSV moved, Paul WASHTL
aseconded that CORA buy bingo eguipment and 300 cards for HH79 and interim use by
member clubs in the future. Motion passed unanimously.

Prizes: WiLLBE SURPRISES/ (And geed ones. 10e... Ed.)

Publicity: Bob WS5HXL said the committee will send a publicity flyer to
Lawton Hamfest, 24, 25 March, and CarlW5JJ has wolunteer labor lined up to write

a dozen or more letters as soon as he has a letterhead provided, if one existe,
which it does.

Mew Business: Joe WASENF reported CORAR was short on paper stock for C&E

but he was comparing sources for better deals and would report on his results at
a later date.
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CORA COMMENTS

CONTINUED:

Edmond Amateur Radio Society (EARS), through its members present, Huwarg
WDSIDB, Ken WDSHXK and Bill WASZLW, sought information from CORA about becoming

affiliated. Much questioning provided them many answers to take back to their
club meeting 18 Mar at 1400 S, Fm 205 Science Bldg., CSU campus, Edmond.
Thqrwill return to CORA 27 Mar with their results.

Remainder of the meeting was taken up deciding on particulars of the budget
for HH79 in order to keep the creasury balanced, resulting in an income after
expenses of $195.00. Those desiring copies and/or exXplanations of the budget

may query their CORA reps or its officers as space precludes their inclusion
here.

Meeting was adjourned for coffee, donuts and departures at 2200 S.

Respectfully submitted,
For the secretary,

\:ﬁiéﬁagéﬁlaiﬁwﬁiézg,_-i
JIM BUSWELL

P.5.:

Committee Chairmen for Ham Holiday '79 convened at 16057 at Oklahoma Central
Fed Cross on St. Patrick's Day with 13 representatives present.

It was determined that there will be only two meals provided under auspices

of HH79: QCWA breakfast Sunday Morning (Ham, Eggs, etc: $5.10) and Concluding
Banquet (full-course dinner for $7.25). There will be no ladies' Tuncheon.

The address for Pre-Registration ({4 fee for all attendants) was announced
as P.0. Box 14424, Oklahoma City, OK 73113. The suggested form and requested
information for pre-registration may be found elsewhere in this issue: Name, Call

and $4-fee for each person attending and number of your party desiring the meal
reservations (QCWA Breakfast and the Banquet).

The Programs committee requests your assistance in a presentation of Amateur

T.V. and "Narrow Band." Contact your CORA representative or CORA officers if you
can assist in any way.

The Prize committee is being mysterious!, but assures us that all prizes
will be worth the suspense!

Publicity flyers are being provided to Lawton's Ham Fest and Wichita Falls'
amateur radio clubs, among others.

In other business, it was also announced that the dual-drive floppy-disk

system for our computer is fully operational and being loaded with the mailing
list (and probably made the label on the issue you're now reading).

Meeting adjourned at 17457,

Respectfully submitted
FOR THE SECRETARY
JIM KASEET
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GET THE BEST QUOTE HRST

TEN-TEC
TRANSCEIVERS & ACCESSORIES

545 160-10m OMMI 200w Xow .. § 899.00
546 As above, wiDigilal readout .. 1069.00
B4S OMMI Beyer . ....... ... £5.00
248 OMM| Noise Blanker . . .. . 49 00
252 184, 110 vac power supply 113.00
2L2BAE 184, 110/230v supply - . 12600
540 80-10m 200w Xow ... ... .. 599.00
S44 As above, wiligilal readoul . 869.00
2520 184 110 vac power Supply - 119,00
262M As above, wVOX . ... .. 145.00
25204/ 184 1100230v supply 126.00
2EZME As above, wivOK . 152 .00
207 Ammeler. . .............. 1400
240 160m converier : - 110.00
241 Xial oscillator . 43,00
242 Exlernal VFD . . 179. (0
244 Digital display 197 .00
245 150 Hz CW lilier 25 00
249 Noise blanker . .. 29.00
Ten meler il . .. gach 500
1102 Snap-up legs .. . . pair  1.00
570 Century 21 70w CW Xowr #0900
574 Cenlury 20/Digaial . . .
670 Cenlury 21 Keyer . ..
276 Century 21 Cabbvraiodr
274 Ceniury Digital Mod Ky
247 Antenna Tuner .. ... ... .. .
277 Antenna TunenSWH Bridge . .
a9 Argonaul 80-10cm Sw Xcvr | .
206 A Cryslal calibralor :
200 External CW diller . ... ...
210 AC power supply ... .. :
Z10/E 110v220 vac ps
213P Microphone m'pluu
KA1A Dual paddle asse m;
KR2A Single paddle asse I}%
KRSA Sinul-a pa:ltlle keyer,
KR20A Single paddle keyer, AEJ’I}E
KRS0 Dual paddle Uliramalic, AG/DC _110.

'y '.ll\.l
:--:l l'l:

TEAMSMITILR

YAESU FT 901 DM

Matches any coax fed antenna or random wire. Werks LIKE THIS FOR
with any tansceiver, Great for mobdz, portable, or home $1329,.98
operaton. Anlenna swiich selects bebhwsen hwo coms fed "
antennas, random wire, or tuner bypass. Attractve bronze

finished enclosure with exclusive SST Shiing Compect e

e 9w 212" x 5"

Fealures:;
¢ 300 watis cutpul capabiy

e All bands.--1.8-30 MHz.

@ SWR meter built in,

® Antenna swilch on back panel.

* Efficient tapped inductor.

*mdlmucmmrmmm - :

NEW only $69.95
IN STOCKI
’ Swan 100 MX, P.S, and Ant.

BRODIE ELECTRONICS COMPANY

2537 Edgewood Drive
Moore, Oklahoma 73160
405-794-0406
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NI-CAD BATTERIES--A POTENTIALLY ELECTRIFYING SUBJECT (Part II)

iWhen last we left our intrepid discussion concerning Ni-Cad batteries, we had
just finished a brief discussion concerning the discharge characteristics of
these most interesting batteries. Incidentally, before I forget, I need io
diagram the answer to the series charge-parallel discharge circuit for three
batteries. There wasn't that much interest, but I drew the circuit out anyway.
Anyway, the circuit is as follows:

P

- A

R

Figure 1. Series Charge-Farallel Discharge for: Three batteries

Yeh, Yeh. You knew anyway. In any case, the extra diodes are used to com-
pensate for the difference between each leg of the discharge paths. Remember,
the output voltage for the discharge path will be reduced .7 Volt for each diode
in the discharge path. (.34 Volt if you use germanium diodes instead of silicon).

To digress briefly before continuing the discussion concerning the charge
characteristics of ni-cads, Remember that the discussion presented last month
and the continuation this month concerned sealed cell type ni-cads. Ni-cads
also come in a vented variety which find many uses in high current industrial
uses, Ihave seen large aircraft ni-cad batteries rated above 25 amps that
could provide hundreds of amps for cranking large engines. The chemical
equation for-vented cells is different during overcharge conditions. The

net result is that continous overcharge is allowable because the electrolyte 1s
renewable. The rate of electrolyte loss is controllable by controlling the rate
of overcharge. This is generally done by using a constant voltage charge
method much as for the basic lead acid cell. Electrolyte level is kept at an
excess, but much be watched as part of a regular maintenance schedule where
de-ionized water is added at regular intervals. Continued use of vented cells
in an overcharge condition and insufficient electrolyte level may result in low
capacity, depressed voltage during discharge, and cell degradation due to
overheating during charging and discharging.

Charging Characteristics

There are essentially two methods of charging nicad batteries, constant
voltage and constant current. The charging method selected is generally
determined on the basis of the type of service and the battery characteristics.
In any case, the charging voltage must be greater than the terminal voltage of
the battery being charged. Factors such cost, cyclic or float operation,
depth of discharge, recharge time, battery service life, operating temperature
range, available power sources, and other requirements will influence the
selection of the charging system.

Constant Voltage Charging. The constant voltage charger may be as simple as
the transformer and diode shown in Figure 2. This is essentially a taper cur-
rent charger. That is, when the battery being charged begins its cycle, its
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voltage will generally be much lower than the open circuit voltage of the output
from the charger. Since the resistance of the battery is very low, the charge
current will be limited only by the resistance of the transformer secondary
winding, the internal resistance of the batiery, and other "stray' resistance.

T1 D1

O =

% - —

Figure 2. A simple consitant voltage charger.

The voltage that appears across the battery is a function of the secondary
voltage of the transformer and the line voltage applied. Odviously, il

would be an improvement if the voltage were regulated. This can be done by
the use of a zener diode or other type of voltage regulator. Or if you are
charging a single cell, you can use three diodes in series to provide 2 constant
voltage potential across the cell as shown in Figure 3. A consiani voliage
charger with 2 zener diode and a pass transistor is shown in Figure 4. Another
simple constant voltage charger using 2 LM309 appears in Figure 5. In this
circuit, the ground terminal of the regulator is floated above ground by the

use of the voltage divider network R2 and R3. The regulator will work to

keep the voltage between Pin 2 and Pin 3 of the regulator at 5 volis. The
charging voltage is then the voltage from the wiper of R3 to ground plus 5 volts.
Remember, the ground of the LM309 (or the ground terminal Pin 3) is now
above ground potential and its case must be isolated in its heat sink mounting.
The LM309 is capable of supplying about 1 amp for charging. If more is
needed, then an additional pass regulator can be added from the output of the
LM309 to increase the current handling capabilities. For most HT batteries,

the 1 amp ouiput should be more than sufficient.
/
[ I 1

117V

Figure 3. A simple single cell charger which provides a constant voltage
puiput across a single cell for charging. Voliage drop will be approximately
3 % .7V or about 2.1 volts. This will represent a slight overcharge when
the charge cycle is finished. This circuit can be exirapolated to as many
cells as you like by just adding additional diodes or even a zener diode o
keep the voltage just slightly above the fully charged voltage of the cells.
It might be 2 good idea to ad some type of resistance in series with the
putput from the full wave center tap at point A to limit the ma ximum charge

currant to some value which will not overheat the diodes from excessive
current. A zener circuit is also shown., Diodes such as D1 can be added to

"fine tune' the voltage to that needed.

R1 Q1
D _—-qj
Figure 4. A constant voltage charger using a pass transistor to increase

current handling capability. Q1 can be a 2N3055 or similiar type.
CORA Collector & Emitter =il | April 1979




Figure 5. A constant voltage charger adjustable by raising the case ground of
an LM309 above battery ground. D3 prevents the battery from acting as a
current source should the AC power be turned off and damaging the regulator.
Farts List: Cl - .22 Mid T1 - Transformer 2€, 8VAC or higher
- D1, etc - IN4001 or equ. RI1 - 3.75 Ohm, 12 Watt
R2 - 220 Ohm, 1/2 watt R3 - 1K trimpot
IC - LM309

The circuit in Figure § is a rather common configuration for a simple power
supply of 1 amp capability with the addition of R1 to limit the charging current.
The circuit will work for just about any voliage and battery combination by
juggling the values of T1 and the R2, R3 combination. R2 limits the maximum

voltage that you can raise the case ground of the LM309 and provides a greater
adjustment capability for R3.

Adjustment of a constant voltage regulator-charger is made by inserting a fully
charged battery into the charging sleeve with an ampmeter in series with it.
Adjust the charging current so that it it between . 05 to . 1 of the Capacity of

the battery. For a 450 ma battery (a common HT size), this would be from
22ma. to 45 ma. When the battery has finished charging, the current rate should
be this value. Typical ni-cad batteries can sustain this amount of over charge for
a day or so before any substantial heating occurrs. Remember that if the
battery is just-about completely discharged, the initial charging current can be
quite high. It will taper off somewhat as the battery comes up to terminal
voltage. Under the circumstances, the battery should reach full charge (depend-
upon its capacity and the charging current) within 4 or 5 hours. This beats the
usual constant current charging rate of a standard 15 hours. Also remember
that when a battery reaches its fully charged state, the additional current that
flows into the battery is converted directly to heat. That is why sustained
overcharge is discouraged. Charging itself is inefficient in that part of the
energy that flows into the battery durirg the charge cycle is converted to heat,
This is however, dependant upon the internal resistance of the battery which for
the typical ni-cad is quite low. Thus ni-cads can take some pretty heavy
currents during charging. This is further discussed in the next section on
constant current charging.

Constant Current Charging - As indicated, during constant voltage charging,
the initial charging current may start out quite high, then taper off as the
terminal voltage of the battery comes up. A ni-cad can also be charged by
constant current application until the charging cycle is complete. The typical
cycle of constant current charging is to charge the battery at . 1 of its capacity
for a period of 15 hours, thus accounting for an overcharge of approximately
50%. Most of this energy constituting the over charge is converted to heat. At
the end of the charging period, the battery is switched to a . 01 of its capacity
charge rate. A typical Motorola charger circuit for this type of cycle is shown
in Figure 6, DS1 is a Neon NE51 bulb. Along with R1 and R2 and a 90 volt
secondary voltage between the Brown and Red-Yellow, it provides a typical
trickle rate of .01 C.  DS2 is an 1819 bulb for slim. chargers and the voltage
between the Brown and Brown-Yellow wires is approximately 28 volts, greater
than the 15 volt Battery it charges. DS2 is an 1829 bulb for the omni batteries
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Figure €. Typical Motorola Constant Current Charger featuring . 1C and . 01C
reguiar and trickle rates. The omni battery charger has an additional resistor
(R3) of 180 ohms to provide additional current for charging the higher capacity
(450 ma versus 235 ma for slimline batteries) omni batteries.

(text)

which along with the 180 ohm resistor (R3) supplies about 45 ma for charging
the bigger batteries. Both the 1819 and 1829 bulbs are 28 volt bulbs rated

for approximately twice the charging current for their respective batteries.
When placed in series with a 15 volt battery, the bulbs glow dimly and reduce the
crrent passing through them to approximately half their rated value. For the
value of the battery voltage that normally appear across the battery terminal,
this will approximate a constant current source for the purpose of recharging.

You don't have to be limifed to the 15 hour charge cycle for ni-cads. As
indicated, the low internal resistance of the ni-cad means that you can draw

a lot of current out of the battery without substantial voltage drop across the
battery and internal heating. (not counting short circuits, these batteries can
explode because of the extremely high short circuit currents they are capable
of). This also means that you can recharge with large amolnts of current
approaching and exceeding the capacity of the battery. This means that one
hour or less charge rates are entirely possible. After the battery has reached
a fully charged capacity, the energy is then converted into heat which raises
the temperature of the battery. Motorola uses this phenomenon to detect a fully
charged battery during a rapid charge sequence. A tiny thermistor is placed
in the Motorola battery which changes resistance with temperature. The
temperature rise of 2 nmotorola battery upon charge completion is quite rapid
and drastic as the case begins to heat up. This change in resistance is detected
and used to switch the charge rate from a 1 hour rate toa 10 hour rate
"trickle," Incidentally, Motorola claims that you can leave one of ils rapid
charge batteries indefinitely in a rapid charger at the 10 hour rate. I

wouldn't do it and encourage it. It doesn't seem conducive to extended battery
life. It might be all right in a commercial context where every battery is

tax deductible, but I have trouble enough getting ahold of these batteries
without cooking them in my rapid charger. I alway check to when the battery
has switched to its 10 hour rate and remove the battery upon completion of the
charge cycle.

Another method of rapid charging ni-cads is to dump a specified amount of
energy into the battery in a specified period of time. This would involve a
charge rate from two to five times the charge rate. This technique is
presented in detail in an article in a recent issue of ham radio magazine

(those people must think they are e. e. cummings the way they never capitalize
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the name of my favorite hobby. ) for February 1979 (excuse me that should be
february) at Page 32 (darn, that's page). Simplistically, the technique is to
discharge each cell in the batterycompletely (you have to discharge each cell
individually to prevent cell reversal by discharging the entire battery with
various cells of differing capacity). The author suggests that discharging can
be accomplished at 4 times the rated one hour A-H current rating with 2 maxi-
mum of safety. Recharging can be done at the same rate. The author attaches
an all to brief caveat at the last suggesting that lower charge rates might be
safer and may prevent the ruin of a battery. I don't think that I will ever try his
technique above 2 C for the simple reason that I am a chicken. Let's say that
you have a hattery which has developed a high internal resistance and vou start

putiing a lot of current through it to charge it up. That internal resistance may
lead to some big bad heating problems.

The Motorola rapid charger is too complicated to reproduce here. Motorola
has added all kinds of complicated goodies to their circuit for a 1C rapid charger
which detects the resistance change of the thermistor.

Incidentally, in some constant current charging applications, there is a growing
conviction that a little bit of reverse current discharging the cell between
charging cycles of a half wave charger such as the circuit shown in Figure 6.
The theory here is that the process of chemical reformation is aided when

a slight (about 10%) discharging current is applied during the alternate half
cycles of the charging mechanism. This can be easily accomplished by adding
4 capacitor across the diode, CR1. This current should be adjusted by changing
the value of the capacitor until about 10% of the current on charge is also

being discharged. Since the capacitor also allows about 10% on the charge

half cycle, the charge rate is actually . 11C and .01 reverse which actually

averages out to . 10C. I haven't had the opportunity to experiment much with
reverse charge during charge.

Another brief note to remember when building chargers, try to start out with a
transformer value voltage of at least 1.5 times the voltage of the battery you are
trying to charge. What with voltage drops and series resistances, you will
approximate a constant current charger over much of the useful voltage range of
the battery to be charged. As long as there is a sufficient resistance in series
with the battery to limit the current, the batizry should not be hurt in normal
charging (. 1C to . 01C) except for extreme overcharge. These resistance
values may be determined experimentally or you may wish to calculate them
using a simple loop equation. Motorola's idea of using a simple lamp in

series is good because the bulb has nonlinear characteristics for voltage versus
current. The light bulb also offers a good indication that the battery is charging.

As indicated, standard 15 hour charge rates are . 1C while trickle charge is
.01C. Trickle charge is useful where a battery is allowed to stand on open
circuit for extended periods of time. Most batteries lose their stored energy
during such extended periods due to the fact that the active materials in the
batiery are in a thermally unstable state. The rate of self discharge is
dependent upon the chemistry of the system and the temperature at which it is
stored. While the performance of ni-cads at temperature extremes is superior
to that of most other battery systems, a few precautions are in order for best
cell life and safety. Try to charge and discharge batteries at room temperature.
Low temperature charging may lead to a build up of hydrogen in the cell. Ex-
tended low temperature overcharge may cause this buildup to vent the safety
valve in a sealed cell. Never attempt a rapid charge ora timed "dump"' charge
at low temperature unless you expect to see the inside of the battery the hard way.
If it is necessary for you to have periodic charging at low temperature, use a
charger that reduces the charge rate with temperature. Converta Com consoles
installed in cars should be watched just in case you install a cold battery in a
radio and drop it in your charger. Take care.
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Constant voltage recharge is to be avoided unless you monitor the overcharge
characteristics. This is for sealed cells. I you decide to build and use one

of the constant voltage chargers described in this article use care when
establishing the overcharge value and in fact you might tailor it for each
different battery vou use. In other words, there is a lot of difference in the
amount of current that will flow in an overcharge condition for a 12 Volt bhatiery
than for a 15 Volt battery. One solution is to watch the charge and monitor

the sealed cells charge progress. Constant current charging is generally not
sensitive to voltage variations of the cell or battery being charged. In other
words, I have charged 9 volt batteries, 1,25 Volt Cells, and 15 Volt HT-220
batteries all from the same charger. The current difference for a properly
designed constant current charger from 1. 25 volts to 15 Volts was insignificant.

Motorola chargers and big and bulky and not conducive to throwing in the
suitcase when travelling. Accordingly, . Igot a small nicad charger and put
a minafure jack in the side of my VHF HT which was paralleled across the
battery with a suitable diode to prevent accidental shorting through the jack
when plugging in the charger. This minature charger just plugs into the

wall and then into the HT. To make sure that no voltages of a potentially

(pun intended) dangerous nature were present when the charger was plugged
in, I opened it up and verified that an isolation transformer was used to
produce the charging voltage. This charger provides about 22 mils of charging
current, a2bout half of that needed for an omni bailery, but more than adequate
to refresh the batiery overnight unless the usuage was particularly heavy.

The normal plan is (o take two or more batleries when traveling and leave one
on charge while out during the day.

Motorola has come out with a new generation of batteries to go along with their
new generation of MT-500 Handie Talkies. These batteries are identical to

the older yellow rapid charge batteries except that they are orange and do not
specify their capacity. In looking over the instruction manual for the MT-500,
you get the hint that they have greater capacity than the older batteries (450 ma. )
I calculated up the duty cycle for the MT-500 one time and determined that the
batteries had a 20 % greater capacity than the older batteries. Considering

the conservative Motorola ratings, it may be higher than that. Personal
experience with one of the batteries purchased in Dallas indicates that they are
indeed better. This appears to be especially true with the higher power 5 watt
radios. Motorola, incidentally doesn't have a irickle charge rate for the new
batteries on their new MT-500 chargers. Apparently they have designed these
new batteries with heavy overcharge capabilities and don 't feel like a trickle
charge position is necessary. Motorola tells you that you can use the older
batteries in the new MT-500 radios, but with a lower duty cycle, another
indication of increased capacity. These new batteries are not cheap, almost
$60. 00 user price, but very good. There is a rumor that Motorola will
abandon the manufacture of the older battery. Maybe some of the new batieries
will turn up on the surplus market soon.

This brief review should get a few of you in the ball park when dealing with
ni-cad batteries. Perhaps, K5JB will diagram his new circuit for a rapid
charger using a NE555 in the next issue. Isaw it and it looks good on paper.

Check in with me if you have any specific questions and maybe it might be
fodder for another article.

Micheal Salem NHMS

FOR SALE- WILSON 1405 Handile Talkie with 2 battery packs,tone pad,leather case,

desk charger. X-tals for 07/67, 34/94, 52/52. $200.00 Don AESN 681-0133 947-4442.
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submitted, herewith is a color code
chart for tantalum capacitors that was
given to me by a mwmber., with a req-
uest that he be unidentified - he
thought that the chart might be useful
to someone. I personally, never heard Wﬁa
of them - yeah, I'm showing my EJ ' 1.
ignorance. It was mailed to me once ¢

by the gentlemen and rrturned to him by -

the postal service - and, it was corre- ) ;L"{}HE ,

ctly addressed - how about that? It was ] ”Efﬂ? 5

hand delivered to me at the club meet-. i -1 ’;-

ing - efficiency!! Reminds me of other /2. | X/ 90

instances of mail being lost, but they | ‘ X 10080 |

never bothered to return it. ﬁ 8 iiai E?;;rl |

LD X o,000 |

The March meeting opened at 8:05pm. ' ; b . |

51d took care of dues and requested that ga !‘;{’f@%&ut}

expired dues be paid. It takes money to il_1 ,-;ng'f,ﬁﬂ Qoo

make the wheels goround & round. ! | .

Everyone introduced himself, and the }'":-ﬁ" ‘5':.?15' Lo G D

financial statement was read by Jim, ':
KS5PER, and accepted.

Unfinished business was disposed of, and there was a club property report by Jim.
21d suggested getting rid of it. There was a discussion on whether to throw it away
or sell it. At the way prices are escalating, some of that old stuff might be put to
use by some ingenious ham - who knows. It was decided to move the stuff, with some
club members volunteering services and Pickups, to another Tocation. That storage is
costing: Date of disposal to be advertised on club repeater.

There was a CORA report by Paul, WBSHTL, about HAM HOLIDAY - State ARRL Convent-
on is to be held at same time and place. Reports on i11 members wac made - our best
wishes and sympathy to those afflicted. It happens to all of us - no one is immune
Lo misfortune, accidents, falls, illness, equipment rip-offs, or whatever' I've had
my share of trouble with that gentleman (?) Mr. Murphy.

It seems that one of the officers had to grow a new set of ears - his old ones
were knawed down to a set of nubs by the people where we meet. They were unhappy
over the condition of the room after last meeting; which was the largest crowd I
believe we exer had. Due to weather dictated postponments we had to meet in a Mon-
day night which messed up schedules about janitorial services, or something. The
club officers cought"what for" so it is suggested that each of us appoint himself as
a committee of one to clean up his own litter, and maybe that of someone who forgot.
Aside from the obvious ethics of the situation, we might be needing another place to

meet. Our tenure at the EQC is entirely dependent on the good will of the mamagement.
We got to keep them happy: or else’

There was a suggestion for changing the meeting time, but the time remains at
8:00 PM. Sid, W5KDZ, suggested revising the by-laws, and a committee was appointed;
51d, Charlie, WA5JGU, Marvin, KSHQP, Jim Buswell, KASEET & Paul, WASHTL. Questions
are, were they volunteers or volunteered? Sid talked himself into that one, guess it
didn't make him too mad, though; it was his suggestion.

There were some comments about blue language on the repeaters: Those too rare words
words shouldn't ought to be! They are outlawer by the FCC, common decency - and,
above all, by the good Lord, himself. He is the supreme law of all! Mot inplying
that all of us don't wear horns, occasionally.

Adjourned for refreshments at 9:00 PM - Back at 9;32.- - Program was by Jerry
Brody, WSMCJ, about history of radio telegraphy. It was quite interesting to me to
see some of the things I had read about in years past. - Thanks, Jerry.
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[ could see some of the old timers expressions as they read the code that Jerry was
sending - at those speeds, both in American Morse and International Morse. I thought
he was sending Greek. Some of them could read it though.

There was a flurry of activity at the end of the meeting in cleaning up:

Educational about what a bunch of guys can accomplish when they pitch in and work
at_snmeth1ng, Honestly, Chuck, we didn't mean to be bad, we just didn't think. Not
thinking, ahead of time, can sure get a guy into a peck of trouble, though.

George, WESNME

I HEARD: OLO has a new dream shack - a pontoon boat.......... HFN giving 0LOD
advice on new shack......... AEB's shack is a pickup........ ETB and ABM threat-
ening lawsuits...... OZE and all that........ AUP figuring out a dipole........
CUX advertising business on the radio......... ZKY and TDW are experts when it
comes o MilesS....oc00nn IH creaming nice old ladies out on Northwesti Highway..
EYV was told to clean up his act........ EVDO bouncing signals off some strange
planets....... FiP is seeing better these days........ TKG is a signal sapper...
NEKC telling someone to QRS ?727777........ AUP talking 90 m.p.h.....vss a purple
dog house mobiling dewm I-R0......... FRQ was sipping tea....... ETE was a big
Kaddiddlehopper..... ... VZU burned up his oven........ CZN was Tichisssorers VRL
was not the weather man......... JNT lives on and oN... ... a WIh. iceuans LAY
has chains on his wheelchalir....... OHK looking for steel traps........s.. SVHN
has some new cheaters....... , .ZKY blew a transformer....... TMW out pulling 18
wheelers up hills...... .. 5JX working on more projects....... INZ got his truck
towed off by the police....... SVN hehehehehehehehehe....... ZKY has one of those
deals and everything like that........ FAP by golly...ovuene FEF was a Yahoo man
who badmouths male geesSe..... ... TDW was a squeeger and not a Z-Ilngerer.......
WM chasing bootleggers....... BMP out in TeXas...souas MCJ has a broken dot spring
HYX was a 73 celebrity........ SJV out running his dog...vveves TDW likes turnip
EreeNE. feacsnssss VW2 still looking for phoneticsS....... and a whole lot more....

RAMBLINGS FROM THE PRESIDENT

We are indebted to Jerry, WSMCJ for a most interesting program which he present-
ed at the March meeting. Jerry is one of the finest cw operators in this area.
He brought some of his collection of antigue keyers, sounders, and the like and
gave an interesting talk on some of the history of Morse Telegraphy. Tapes were
heard on great events in history when telegraphy was used. Jerry has quite a
collection of Morse equipment and is always happy to show and tell about his
collection. He is very active in the Morse Telegraph Club, Inc., and is the
Secretary-Treasurer of the local chapter. Thanks Jerry for the fine program.

As happens most often, positions are filled by the railroading method. This
happened to be the case when I asked Jerry, WSMCJ and Fred, KSHFN if they would
serve as program chairmen for the club. They have agreed to take on this res-
ponsibility and I know we will enjoy some interestiing programs in the coming
months from these two men. I know they would appreciate suggestlons from any
of you as to what you would like to have for programs. Perhaps some of you
have something of interest that you would like to pass along to other members.
Get your thinking caps on and help these gentlemen.

I am amazed and disappointed at some of the things I have been hearing on the
repeaters lately. I do not speak as an authority as to the recent relaxations
by the FCCG, if any, as to language used on the air. More and more 1 hear some
four letter words which I do not think belong on the air. I realize some of the
things heard on broadecast radic and TV contaln foul language, but I have as yet
to see where language of this type helped any program. Also, I see no benefit
in using this language on our amateur bands. When a group is together, if you
desire to "damn it® or "hell it", fine, that is your business, tut I certainly
don't think it belongs on our local repsaters. It might not offend me or the
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next person to hear this, but keep in mind that not only amateurs are listening.
As an example, my wife listens to two meters a lot, and she doesn't like to hear
this and I know there are others.

And, how about all those criminal band terms which keep popping up? And from
folks who are certainly old enough and have been around long enough to know
better, at least that's what they say. I won't name any specific calls, but
in the last few days, I have heard 10-4 tossed around like it's the everyday
thing to say. This hasn't come from a EAS5, N5, WD5 or WB5, or any recently
assigned call. But, I hear it from W5's. T am assuming these gentlemen are
active on the criminal band and forget which mike they have in their hand at
the time. There is no FCC regulation that says you can not use 10 signals on
two meters that I know of, and perhaps this is common in some parts of the
country, but I certainly hope those of us who have been around for some time
will set a good example for our more recently licensed amateurs and not use
this type of operating., Enough said?

Let's remember our next meeting on April 3 at the E.0.C. KSNK

The regular monthly meeting of the Tinker AFE MARS Rasge Support Team
was conducted on 12 March 1979 at 7:00 Pm in building 4002 (Base MARS
Station) Oklahoma City Air Force Station. Mr Carl Lesley (WB5DJQ) ,
Support Team Mznager, presided. The support for a planned exercise
was discussed. We also discussed the Planned Base Station Antenna
rehabilitstion, and acquisition of a VHF Radio for repeater access.
The Region & MARS Conference at Lake Texoma was also discussed. We

had two guests in attendance. The next meeting will be on 9 April,
same place and time.

A note from the Base MARS Director:

This is one of the few articles you've seen in the Collector and Emitter
on our Military Affiliate Radio System (MARS) Program here at Tinker. I
hope its not the last. We have a young and growing program with a few
0ld heads to keep us all straight, but we would like to ipvite y'all to
come visit us. So, if you can make it to the next meeting, we'd love to
have ya! Oh, by the way, if you should pick up some traffic addressed
to a service member or Defense Department civilian employee, maybe we

can help you. Call the Base Station at 734-4114 during normas duty hours or
contact one of our affiliate members.

DAVID E. BAUGH, Capt, USAF
WB70DC/5
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OKLAHOMA CITY AUTOPATCH
ASSOCIATION, IMNC.

MARCH MEETING HIGHLIGHTS

Once again the meeting night falls .one day after paste-up, so there is nothing
to report as of yet. But, it is expected that the meeting will be a successful swap-
meet. And some lucky soul walking off with half of the cash drawing pot.

FEBRUARY MEETING HIGHLIGHTS
{From the President)

The annual Central Oklahoma Severe Storm Warning seminar was held February 20,1979,
at KWTV, channel 9 with approximately 350 amateurs, civil defence, and interested
citizens within the viewing area in attendance. Frank McCollum, N5FM, OCAPA president;
opened the meeting by presenting, Hpbe Burgan, WBSMLN, program chairman.

dobe introduced Henry Isvrael!, HOIH, who will be the net control operator for the
storm warning net this year. Henry presented the proceedures for check-ins and out-
linaed how the net is to be operated. Back up personnel for the alternate NCO were
introduced: Ma. KZCOKK/S, Rardy WBS5QMP, and Zack WBSQPI. Radar control will be manned
by Lioyd, WB3Z0I1, and Chuck, W33YLZ, and backed up by Hobe and Zack.

it is the purpose of the Central Oklahoma Severe Storm Warning Net to provide 2
public service,and Lo disseminate reports of severe weather as sighted by radar,
conficmed by spotters in the field, and to relay reports to radar of sightings not
seen by radar.

Hobe then introduced our co-host,Mr. Gary Englang, chief meteorologisL for KWTV 9,
who had a message for the group. He presented two films detailing for the spotter
what Lo look for and where Lo look. Excellent films.

bMr. England did and or behalf of KWIV 9 present plaques of appreciation for
services rendered to Frank McCollum,N5FM, Hobe Burgan, WBSMLM, Robby Ruuvon, AAFOQ,
Chueck Hullivan, WB3YLZ, and Lloyd Wright, WB5Z0T.

The recipients of the awards would like to express their heartfilled thanks to
channel 9 and to all the amateurs that have participated in the storm warning net.
Every Spotter should receive such a beatiful award. Thank you very much Gary England
and KWTV.

The Oklahoma City Autopat:h Association wishes to express their than«s o YTV 9
for hosting the €entral Oklahoma Severe Weather Warning Net and seminar again this
yvear., 73 es Good Spotting.

APRIL MEETING

It has been relayed to me that the April meeting is one in which you will not
want to miss. Chuck (WB5YLZ) has come up with a program that will be of iaterest
to all. So be sure YOU are there, -

FOR SALE: Complete Drake "C" line, R4C, TX4C and L4b (10 meters), seven crystals for
out of band l1istening and one for 160 meters. A1l in good to fine condition,
John C. McGinty, KS5HMI, phone 721-5651.

(The following note was attached to his request.) _
Have upgraded to the TR7. Have not lost onterest in amateur radio,
but have gone RTTY with a vengance. Hi. The "C" line was very good

for RTTY but the TR7 has many advantages added for TTY. Thanks and I
will try to get to the next meeting but I do not drive much after

dark. - Too scary for an old man of 82 years. (KSHMD)
i ]
EXTRA CLASS FIRST CLASS 1
AMATEUR RADIO RADIOTELEPHOME AREISRTobes
WSIKE LICENSE

) |
ELLARD'S EX EL icralithice 1 |
| crolithics, Inc. |

| ELLARD W. F':ETEH., OWMNER | MICROCOMPUTER SPECIALISTS

5905 M.W. 42nd Street, Phone: 405/789-6702
OKLAHOMA CITY, OKLA, 73122

TELETYPEWRITER USED TEST EXCESS

ASSEMBLIES EQUIPMENT ELECTROMNICS CHARLES R GIBSOM 2918 NORTH MecARTHUR BLYVD.
Prasident OXLAHCMA CITY, OK 73127 '
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AND

ARRL

STATE
CONVENTION

At The Beautiful

LINCOLN PLAZA FORUM
OKLA CITY JULY 27-28-29

4345 NORTH LINCOLN BLVD OKC
TECHNICAL PROGRAMS

INTERESTING AND TIMELY TOPICS - HF, 2 METER, RTTY, COMPUTER, QRPP 7?77

DEALER - EQUIPMENT DISPLAY

S8EE THE LATEST EQUIPMENT AND MEET THE DEALERS

SUNDAY BANQUET & AWARDS DRAWING

GOOD FOOD - GOOD AWARDS

QCWA BREAKFAST -EYEBALL QSO'S
DOOR AWARDS GALORE

PRE REGISTRATION AWARD - A SUPER 2 METER RIG
GRAND AWARD -~ A FANTASTIC H P RIG

10,000 SQ FT FLEA MARKET

Cal PR e— e T Mol G e

.—.-..___.....—r.....-.—- '—.-—-I-l-l—!--l-—-—rﬂ—-ﬂﬂ-

R R LM ROR DK LA, AP HOLIDAY, £, STATE, ARRL, CONVENTION,

Must be received by July 20 1979. Tickets held at desk. Send
s.a.s.¢c 1f confirmation desired.

Name 0000000000 . - Lall

Street __ _ B _
City R - ~ State Lip_

Others _ - = S—
Others o

Total pre-registrations @ $4.00

- — [re—

QCWA Break fast Tickets @ $5.10

Sunday Banquet Tickets @ $7.25
Tax and tip included.

Reserve me a table for Flea Market (NON Commercial) [ [




sD. OND A-ATEUR RADIO SOCIETY, IhC, founded 1959 American
4  Hadio Relay League affiliated, Incorporated in 1962,

we would like to take this opportunity to thank all members of C.0.R.A. for
dxcepting us into their fine organization.

This years B.A.R.3, officers are:
Fresident: Howard Wise-..L5IDE-31-2510
Vice rresident: Ken Stepp-WDSHIK
sec,/Treasurer: Lill dright-#ASiLu
Frogram Chairman: .= [dze-WUSFHH
Fublicity Chairman: Henry Just-KS5S5Al
Asst. Fubliclty Chairman: Hob Srandenburg-KASAiLS

m.A K., meets on the Jrd Sunday of every month at 2:00 ﬁﬁm. room 205 in
the Jcience Zullding at Central state University.

rresent activit’es are plans for up coming field day and getting the E.A.H.s.
-ertificate started again. The club scrapbook and certificate record book
has been misplaced some how over the years. Anyone knowing the location of
these items, please contact one of the club officers, Also anyone who now
holds a @.A.F.5. dertificate please contact the club President so that you
maybe recorded again,

'he antenna's for the clubs 2 meter repeater [HﬁPL} are being installed on
2o small tower by David Medders KSPL and Chuck Holbrook WDSEKT. Hopefully
will be in operation soon. XMTR 147,93 and rec. 147.733.

The last meeting was a rather small group, to many other activities, dix
contest etc. Hilli. Those who missed the meeting missed the 8mm film shown
by till Leliand K55KA on the big tower construction at C.5.U.

new members of ©,A.R.5., Clarence Uollmeyer, who is presently waiting for
rovice ticket from F.C.C, Welcome aboard Ularence,

Vistors present;:

John Keeling-WASZG.
Lewis Keeling
Jim Buswell-KAS5EET (Vistor from ¢.0.R.A,)

Glad to have you Jim, sorry you missed the DF hunt.
B.ACR.S. will strive to support fully all of C,0.R.A.'s ideals and activities.

=ik T— L ] &

FQE SALE: Hi-Gain 18AVQ 10-8H0 meter trappad-vertical antenna,

Wwith instructions and in good condition, $75.00. Conrac television
menitor, monochrome, as is, $50.90. Conrac television tuner,

as is, $50.00. Both items are broadcast quality. Regency HR-212
wWith GLB synthesizer (as is), will sell together or seperately.
Last but not least, box full of Coax, connectors, wires, antenna
material and what have you. Many good parts here, $30.00 takes

it. Fred, WBSKRD, 794-1573 (work) or 6B5-6220 (home) .

AUTO - HOME - TRUCK - BOAT - FIRE LIFE : T
WORKMEN'S COMPENSATION  BUSINESS LIABILITY _ y ey A’,n k.
LOW COST FINANCING | DECIOIIE
= )
WA5YGX Bl Beamen WBSUAP
P DONALD H. DUCK
FARMERS 2411 NORTH PORTLAND Spacial Inslruments Representative
INSUBANCE OKLAHOMA CITY, OK. 73107
i!:'_h GROUP - il_-‘ - Beltone Hearing Aid Service
et BUS: 943-
+ ) RES: 721-8527 <829 N.W. Soth

Oklahoma Cily, Oklahoma 73112
Telephone (405) 947-4442
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RS Oklohomo Air Mationgl Guard
Ezrnn:.nredwt:'l:-; Rogers. World Aimport

Minutes

Meeting called to order at 7 p.m, by Mark, WDS5DYI, and self introductions fellow-
ed. There were 51 members and guests present. Most of the meeting was concern-
ing field day. Sites were discussed and also class of operation. Motion was made
by Dennis, WD5CSM, seconded by Bill, KB5BS, to operate class 3A (Club station 2
transmitters plus novice). Motion lost 17 to 6, Motion then by Don, ESUAB,
seconded by Ron, WD5S5FRO to operate class 24 {Club station 2 transmitters plus
noviee)., Hotion carried 17 ko 6.

Bill, EB5BS, was elected (railroaded) to find a source for more club tee
shirts. Coy, W50, discussed getting more club patches. Asgistant treasurer
will get information and report back later. ‘

Ron, WDSCSK, back from San Antonio, gsve a program of the 10/10 club and the
awvards given by them,

Don, KSUKP, Bill, KB5BS, and others are having hidden transmitter hunts almost
every Sunday. GCet a DF antenna and join them.

Joe, WDSBMP

MEMORY SAVER FOR YAESU MEMCRIZER

Anyone using Yaesu FTI-Z227R Hemorizer 2 mebil rig knows how drritating
it is to dial uwp the Efrequency everytime the battery is disconnected, espe-
clally someone like me who has only one rlg for car and home and has to

carry it back and forth. So here is the permanent memory $Saver you were
looking for.

Parte required: two diedes (1M60 ete), one 15K Chm 1f4 watt carbon
resistor, a 9 volet transistor batcery and a battery supply lead with snap-
on ¢lips.

Remove top cover of memorizer by removing five screws. You will see
the gynthesizer printed circuit board cowards the top frent of the rig (has
eardboard for protection). Remove three perewg which hold the board and
carefully turn £ upside down leaving all wiring Iintacc. How remove the red
wire going to the end terminal of the memory switch and install diode D& as
shown. HWext ingtall diode D7 in seriep with 15K Chm resistor and the 9 volt
battery leads as shown. Dattery can be Inscalled imgide the rig in cthe
vacant place for tone squelch board. And 1If the tone gsquelch bdard is
already in place, then using two terminals of the auxiliary plug and socket
the 9 volt source could be rigeged up from cutside.

There are & couple of things to remember. Use a cellophane cover for
the battery in case it leaks and use diodesp with high reverce resistance in
the order of 1 Meg Ohm or becter. The bactery drein iz less than 1 milli-
ampere and any alkeline cell should last about a year. If you plam te use
a 9 rechargeable battery then omic che D7 diode.

Hizam Ahmad
WDSILE
bz
i IS EEE
+12Y
1
i 1
i » ME: ! Supply
_——— -12
off On %"""T !
o Heﬁ;tf Switch
- EI Top View
i
Lia] M
5V Frequency
MEMOAY
§ .’::—_u Synthesizer SAVER CIRCUIT
¥ 2 PB-17T3A PLL CONT
2

April 1279 -25= CORA Collector & Emitter



BICENTENNIAL AMATEUR RADIO CLUB
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sponsored by Oklahomo Alr Malionol Guaord
Will Rogars Wurld Alrport

FROM YOUR CLUB EDITOR

The club plans for iield Day '79 were the major discussion
topic at the last weeting of The '76ers. We decided to operate
with two stations agaln this year and also from Woodson Fark again,
too. Our Field Day coordinator for the club is Dick, WBSTMW. If
you desire any information or wish to assist, contact him.

Last month, I stated that the club now has 96 paid members ---
well, L'm pleased to report that the number is actually in excess
of One hundred. I received a :note frow Bill, WASRAY, asking for a
breakoown in terns of ¥L's who are active irn our organization. We
nhave approxiuwately twenty at this time. | contacted bon, ABSN, in
an effort to get a precise number, so I promise you an exact club
census in next woiith's column.

Our rather caustic BOOTLEGGER OF THE MONTH feature scems to
draw all sorts of reactions from readers each month =-- everything
frowm angry approval to humorous wisecracks. Several other amateurs
like Bob, WD3EVP, have told me that they feel it is serving its pur-
pose very well === and I guess that's correct =--- it gets harder
each month to find one of these clowns to present with this dubious
distinction. This month, however, I'd like to honor (please excuse
that word) WAS5TXS, "Johnny", as our BOOTLEGGER OF THE MONTH. Once
i a great while, you can hear "Johnny" access the autopatch on the
MORI .67 machine and call his dad. DNext time you hear him -- and
you have to listen closely because he slurs the call sign and cer-
tainly doesn't use pnonetics -- wish him well by pulling the plug
o:i his phone call.

Last month, I mentioned the wife (YF) of Mac, K2GKK, and credit-
ed her with the non=-schematic of the Voltswagon and Mnhiie Ohm. I
got her call sign correct (KAS5BJS), but said her name was Barbara.
Correction =-- She's JUDY -- Barbara is Macls daughter. I knew that
I really blew it when I saw Judy at class wearing a large cardboard
sign around her neck that said "My name is pot 3arbara'", or something
like that! (Flease, Judy, don't hassle me if 1I misquoted the sign!)
=== but please note that I did call call her mac's YF, not an ex-YL

-

and I didn't wish her "seveniy threes or call her a good buddy.

This month's non=-schematic comes from Leon, WB5WTR, the manager
of the Heathklt store:

gt Hence, we can thank hium for this
' . truly outstanding representution
e J. of an Ohm=-eaterl!!

AS this is the April (Fools) issue of the C & E, I thought I
would submit about three pages of pseudo=-engineering garbage, but I
Just couldn't seem to make it as convincing as some of that stuff
which Mike, N5MS, has prepared in past years April issues. 1 had
a whole line on a new oscillator which 1 had perfected == sort of
an Armstrong configuration with a split-capacitor feedback network
as in the Colpitts design. 4is a hybrid of both of these well-known
circuits, I called mine an Armpitts Oscillator.

In wy comments last month about CORA's newest member club, the

nighly-respected and well=-known Wheatstraw Amateur Hadio Club, I
falled to mention the name and call sign of their vice-president.
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The vice-pres of the Wheatstraw bunch is Ted, WD5JNT, El Reno.
He and his wife Venus are also active with the '7bers. ©Special
thanks to both of them for submitting this cartoon which they bagged
from an edition of the Phoepnix Supn in October of '78. Here we will
rededicate this one to those resident computer-frezsks of the '76ers:
Tom, N5GE; Don, AES5Nj; Lloyd, WBS5HUP; Joe, WDS5BMP; and Al, WDSDHX.

On a recent trip back into Oklahoma City, I noticed an auto=-
mobile bearing an unusual Texas license plate. The car had no visi-
ble communications antenna sprouting from it, so I assume this was a
random chance issue of a normal Texas tag. %he letter/number com i-
nation on it read: "SWR 11", For a minute, I thought the guy might
be bragging. After countless tedious hours on one of my antenna and

tower systems, I sometimes think I would pay ten bucks %o wear a
plate like that on my car.

That duplexer for the club's .76 autopatch repeater has been on
order for approximately three weeks. Again, thanks to Jack, WESVAE

for his generous $100 donation for its purchese. His cell sign was
printed incorrectly in last month's issue.

73 (seven three)

Bill Riddles, NSWM
176ers Club Editor

OB RIS T, P RSSO SLISTLY DD o
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UNIVERSITY OF OKLAHOMA W5TC WRSAFW

Alpha Sigma Delta Radio Society since 1931 146.28/88

Student Congress Lends Helping Hand - An Editorial Comment

Each semester, each student upon enrolling, pays an activity fee. This fee is
used to pay for medical care, student union activities, and other campus activit-
ies of interest and benefit to students. Student clubs and organizations are
supported with appropriations from a portion of these fees. Examples of support
are expenses for announcements of campus events, fees for speakers of national
prominence, and other costs in helping clubs serving a wide variety of student
interests. The Oklahomz State University Amateur Radio Club W5SYJ has bought a
well equipped club station with such appropriations from the OSU student congress.
The activity fee at both universities is 100 percent student money. No tax dollars
are involved. The money is paid each semester by the students for the benefit of
all students. We know fmateur Radio benefits the whole campus so why not ask the
Student Congress to help WSTC? We help at the football games with borrowed equip-
ment, so why not ask our Congress for help?

Well, we did ask in the form of a formal appropriations request. The request was

only for equipment. We divided the request into short range needs (VHF) and

long range needs (HF). Since only a limited amount of money was available for the
Longress to appropriate, they asked us to choose between the short and long range.
Although, we have no working VHF equipment, the heart of any club station is its

HF equipment. For this reason, we asked a priority be put on updating our HF
equipment .

At any rate, the student congress gave us a vote of confidence and voted to appro-
priate W5IC a complete Kenwood TS-820S station. The club members have been
ecstatic about this to say the least. We have started a purchase order to buy a

complete Kenwood T5-820S station. As of this date, the money has not been deposit-
ed to our account but we are hopeful it soon will be.

(Editorial) The O.U. Amateur Radio Club plans to use this equipment to enhance

the club's ability to participate in emergency commmications. When I made an
announcement of the approval of the appropriations request at a Saturday momming
meeting at the other Amateur Radio Club in Norman (of which I am a member), the
President of the club merely said "Is there any other new business?' Not even a
favorable comment was offered by the President of this club. I still do not under-
Stapd this cool reaction to our clubs pgood fortune. Even more puzzling, was the
action of the American Radio Relay League (ARRL) Oklahoma Section Emergency Coor-
dinator (SEC) after the above meeting broke up. Since the appropriations request
dealt with our clubs plan to participate in emergency commmications, I assumed

4 courtesy copy given to the Oklahoma SEC may be of interest to him. The SEC
glanced at the front page briefly and then tossed the appropriations request into
the trash can. I really cannot understand why an ARRL official would do such a
thing without even a word of explanation. (I retrieved the copy from the trash can)
At any rate, the 0. U. Amateur Radio Club is, for the present, still affiliated
with ARRL. There are many things I do not understand, but, I know the club is
quite happy the student congress believes in our struggling club, and the members

are going to do their best to make the 0. U. Club viable and useful On - Campus
organization no matter what the obstacles.

Upgrades

James Gardner received his novice license - KASDHF

Nathan Kirby KBSREF

For Sale: Cushcraft Ringo Ranger - $20. Call Wade KBSEK 794-5144.
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TODAY I SAW A ROBIN T

CAN SPRING BE FAR REHIND!! 2;\-3‘

It surely can't the way Ralph WASPFK and Goldie SPRUNG it on us Sunday announcing
their new 2x2 call letters WD2KS (Wendl Diana & Kevin Scott) born Wednesdsy March
7 to Frank and Carol WASZKW Sissons of Duncan. The big event transpired at Chick-
asha, however on Saturday the babies were moved to Children's Hospital in OKC and
~at this writing we are happy to report they are much improved, ILittle Jeff is
spending a few days re-educating his Grandms & Grandps Wilder while Memmy and the
twine recuperate. It was also reported that Leona Stultes WASLTJ is doing great
with her new implant - the club wishes all of these a big dose of "“instant well".

To those of you who read the newsletter last month and expected Ralph WASPFK to
be net controller and got Ralph WBSFFW riding the air waves were on the right fre-
quency = just victims of a double error. However this month you really are hear-
ing WASFFK, and a dozen apologies and 2 ghillelah's to WBSFFW for the misprint.

32 members and guests turned the Citizens National Banlkc into a Ham Shack on March
11, and as predicted more blarney than business accrued but enough of both to make
the afterncon well worth while. Leonard WASFSN gave an update on some FCC regulae-
tions with expectations of a more conclusive report at cur next meeting, which will
be at the Okarche Highschool (1 block west of the Dairy Boy) on April 8 @ 2:30 PM,
Gary WBSLLZ gave us a cession on some everyday uses for the computer in the home
as well as businesses. We tend to think of computers handliing inventories, pay-
rolis etc: but had you ever thought of them as log books, doing budgete or Onergy
Baving devices? Technical advancements seem to be phenominal. Now when they "fine
tune" that little fellow to running momey to the bank at the first hint of an overe
draft I'1l be #1 in line for the whole system.

Another goody for the afternoon was Jim KSVRL coming through with his promise to
bring his "Model A" Continental to share with us. If you hawvn't seen this 1little
Piece of restoration you have missed a work of art.

RITES AND DEMONSTRATIONS MEXT TIME JIMIL!

And to make the day complete the El Reno group came with codties and coke to go
along with the gab fest.

George K5GGL will be in charge of the program for April so make plans to attend
and see what kind of 5 he pulle out of hie hat for the oceasiom.

HAPPY EASTER

Y 73

MTatll

v, ] ';- WBSWTN  Reporter

= RC
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ACAOHATTICAL CERTEN AMATEDR RLALIO CLOB. ENC.

RANDOM WORDS FROM THE PRESIDENT:

T —

There was a very good turn out for the march meeting 67 members and guest ,thank you
for comming cut,even in the heavy rain. Everyone enjoyed the program presented by
Mr. Ken Sliger And Martin M“Cormic from High Technology. The program was about the
APPLE I1 Microprocessor and some of it's useses. The program was very good thank you
Ken & Martin for putting it on for us.

Joe WIDEMP alsc helped us out last month at our meeting by bringing his computer
video termnial and floppy disk system,so that the clubs computer system could be lo-
-aded with a program that Joe had,that allows the computer to copy CW, a fair number
of those present tried their hands at sending CW to the computer,thank’s JOE....

llext months program will be presented by Mr. Leon Miller from HEATHKIT. The Program
will be on the latest Amateur equipment Heath has, Leon will alse bring out some la-
-te test equipment, everybody come on out and see the goodies......

Tou 8till have time to comment on FCC docket no. 78-369 (RFI PROBLEMS), see march
QST for more info.. Your comments, orignal plus five copies should be zent to the
Secretary, Federal Communications Commission, Washington D.C., 20554, ..

HAM HOLIDAY 1979,....... LADTES ACTIVITIES .....ecnnue

SR 111 = - P —— Program. coeeecsnsense

09:00-09:45am How to make ceramics -+ DOOR PRIZES. . ..

10:00-10:45am Strech and Sew Fashion show ++DOOR PRIZES...

11:00-11:55am Microwave Cooking Show ss=t+ DOOR PRIZES.....

12:00- 1:15pm Open Lanch no tickets......

1:15-- 2:00pm How to make cosmetics. -4+ DOOR FRIZES,....

2:30- 4:30mm "BI NG O" Plenty of cards,and lots of good prizes,this year if
you bingo you will get a prize........

SUN. JULY 29,

09:15-=11:008am "BI NG O" GOOD FRIZES AND LOTS OF FUN.......

HOFPE TO SEE ALL THE TADIES AT HAM HOLIDAY, === =.-

Bob WBSNSV has finished wiring the dual floppy disk drive,and has it and the printer
termnial working fine now,Bob is working hard on the new program that will allow us

to run the C & E labels program with the disk system. Thanks BOBE (and Sandy for your-
- understanding ),we sure could'nt get along without all the hard work Bob has done. .

Build a project this month for yourself and your station..You will enjoy it

-----

73,B0BE PACE, WASCJG,

FOR SALE: Brand new Wilson System I antenne, 10-15-20 meters, in
original carton. Balun. $225. Glen Watkins, WORTM, 787-1814.

For Sale: 230 ft. Self Supporting Breakover Tower. Trade? Contact
Henry, N5S5IH, 722-3848.

o, B B e T e e e e e e e e e e -W
sonNy ELiA
TUBES 50% OFF
SPRAGUE

Free Testing
ETR&h Begnnn il ar-

Most Electronic |
_SHFFHSEHFE_

Engineers and ;|

TEEh?:':iil:: by WORLD WIDE ELECTRONICS

. . BIDDY

[(H405) 5255885 DELAHQMA SITY., OLA,
1TFIE MW, IGTH TAOE
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AEERCNATTICAL CINTED AMLE TR RADed: O30, Dt

MINUTES OF THE MABCH MEFTING OF THE ACARC

THE MEFTING WAS CALLED TO CRDER AT 8:05 BY PRESIDENT BOL PACE:
WASCJG, THERE WFRE 67 MEMBEPS AMD GUESTS PRESENT. FOLLOWIMG THE
USI:AL ROUND OF SELF=INTRODUCTIONS: BOB GAVE A RFPOFT Gl THE
STATUS OF THE WRSAVM REPEATEF. HE IS ADLING A SELLCTIVE PREAMD
TO TRY Tn IMPROVE THE RFPEATER'S SENSITIVITY.

BOR  GRAHAM: WBSNSVe GAVE A PEPORT OM THE LATEST CORA ACTIVITIES
ARND ALSO REFORTED ON THE STATULS OF QUR CLUB COMPUTER. v HAD
BEL M THOPEPATIVE BLT (AT THIS PRINTIHNG) IS MOw  FiLliy
OPERATIGMAL.

PRESIDEMT PACE ASKFD THAT WE BEGIiN TO THINK ABOUT THE CLPCCMING
"FIELD DAY"™ ACTIVITIES:; BGit THEN BROUGHT UP THE BRECENT ARt L MMIES
CHAMNGE » AD A VERPY SEPICLS ALD MUCH NECDED DISCUSTIQON FOL! OwWED,
THIS RECENT INCREASE IM ARI'L DUES SETMED TO CALI FOF A BREVITW OF
s 100 FERCEMNMT AP'L CLUB STATLUS, A MOTION waAt MANE BY 00t
ASHEY» WHHXLe AND THE VOTE CARP: IEN TO CONTINUE O 10N PERCENT
ARYVL STATUSe AKD THAT WE FUL: Y SUPHORT THEIR EFF ORTS BOS ASHDY
THEN RECOMEMDE) THAT THE CLUB "™RA0ARD CF DIFECTORSY [DISCLms THE,
FEASARTL 1TY OF FLIMYVIATIG OUR KEUIREMENT THAT HMOl=AMATER
MExBERS ALSD BE AR-'L MEYBEFS.

AFTER ASKING FOF AND RECE IVING VOLUNTELRS TO FOLD THE HMEXT IS .0UE
OF THE "COLLECTOR AND EMITTER™ BOR PACEs ASKED IF THE CLUB

WANTED TO RENEW ITS MEMBERSHIP IN THE PERSOMEL COMMUNMICATIONS
FOUNDATION, CARL DRUMELLI ERy WiJJe MADE A MOTION THAT WE
COMTINUE TO SUPPORT THIS FCOUNDATION. THE MOTION PASSED,

BOU THEM INTRODIICED KEM SLIGEP AND  MARTIN MCCORMIC FOR "HIGH
TECHNOLCGY." THEY PRESENTED A VERY GOOD PRCGIAM OM THE "APIPLE"™
COMPUTER SY<TEM,

BO% GRAHAMy WBSrMHSVe SECPETAFRY

WHAT GIVES!!!!
NOTICE ANYTHING UmMUSL AL ABOUT THE ABOVE MIHUTES?

THEY WER[ TYPED ON THE AEROMRAUTICAL CENTER AMATEUR PADIO CLIB'S
COMPUTER « MOTICE THE WICE STRAIGHT RIGHT=HAND BOFDEP. THIS I
JUST ONE OF THE MAMY USES FOR OQUPRP CLUBS COMPUTER. ALI, MEMBERS
ARE INVITED TO MAKE USE CF THIS MACHIME.

BOI GRAHAMy WBONSVe SECRETARY

OPTICAL COMMUNICATIONS

The January issue of Amateur Radio carries an interesting
article on the background and also the current status of optical
communication for radio amateurs. It's in considerable detail, and
is well worth your reading it in the ACARC's clubroom. Did you
know the first optical communication was made over 700 feet in 18F1¢
And by 1916 the rahge had been extended to several miles? Read the
article in full. You'll find it fascinating!

w333
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ATRONADTIC AL CTIETEN AMATETR Rl b OO0 DN
[ B >
E@:ﬂ W5 PAA

Asronautical Center Amateur Radio Club
Annual Financial Statement 12/31/77 to 12/31/78

Cash on hand

— Cash on hand 13;31;;; 1;2.32

Cashi ofi fiand TR42% 65.77 decrease
Bank Statement 12/31/77 259,74

Checks not deposited 85.00

Crecks outstanding 221.00

123.74% true

Bank Statement 12/31/78 418.66

Checks not deposited 0.00

Checks outstanding 10.50

408.16 true
284,42 increase
218.65 increase
RECEIPTS
“Dues ACARC & ARRL 860.00

Employees ASSOC. 2650.00

Other 2894 .42

Union Bank Error 11.00

Sale of equip. 126.50

Dividend 10.65

Misc. 0.0/

C. U. Error 0.0&

- 6552.70

DISBURSEMENTS
- Eguipment 4325.27

Collector & Emitter 249.90

Periodicals 153.36

ARRL dues 541.50

W5PAA station maint. 375.71

Postage 86.07

Insurance 130.00

Other 276.96

Refreshments 4L2.19

Telephone 153.07

6334.05

218.65% increase

1 i ]
. ||_:Il ||.
F I gz
s : ] p—
. .- y # i " |

Billy J. Oliver
sec. & treas.

TRADE-NOVICE MICROPHONE FOR RIGHT-FOOTED KEY, SONNY, W5JCH
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ALRCHAUTICAL CCHNTCR AMATETR RADM CLOR INC.
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Shown in the circuit below 18 a repeater control unit.The circuits contains the COR

drop out delay,the talk out timer,the repeater inhibit circuits,and the transmitier
powar switch.If you are planning to put a repeater on the air this control unit may

be of some help.I have ci

FREFEATER CONTROL SYSTEM:

e = al
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CONVERSION CHART FOR CYCLES PER SECOND TO _HEHTZ
(It Doesn't Hertz to Teach an Old Dog New Iricks Department)

The conversion from the old favorite cycles per second to hertz caught me in
mid educational experience, Accordingly, the trauma experienced by a lot of
the old dogs (ahem, nobody in my block included) was actually only 2 slight
inconvenience to me. Oh, true, I occassionally slip in a "cycles per second"
for an intended "hertz" and accidentally reveal my existence during the
conversion, but for the most part, I managed the conversion with apparent ease,

For others, the havoc wreaked by the international organizations constituted a
torment worse than a catastrophic earthguake.

To the ultimate relief of those hardliners who still insist on "ecycles per second”
and a few uninitiated neophytes in electronics, I reproduce below a conversion
chart for cycles per second to hertz. As can be readily seen, the relationship
between cycles per second and hertz is a smooth exponential curve on a
semi-log graph. For those of you with access to a programmable calculator
(such as the HP-25), I have reproduced the formula for the curve in figure 1.

In addition, I have written a program for the HP calculator for those who are
interesied.

10

de B P W omal
|

L,

 cm— e v

1 2 4 5] 6 T 8 9 0
Cycles Per Second

FICURE 1. Conversion Chart for "Cycles Per Second" to '%e]:tﬂi "

Hertz

The chart is simple to use. I have reproduced an example for 4 cycles per
second on the graph. Simply look for the 4 on the cycles per second scale, then
go up to the curve and move directly over to the Hertz scale and read the value
directly off of the Hertz scale. For values other than 1 to 10, multiply both
scales by the appropriate powers of ten. The scale thus is good for any frequency
range. The graph is based on the formula:

CPS = 2 {Lﬂgm 10) Hz x 5 (1)
10

Equation (1) may be readily entered into a HP 25 by means of the following
program. All that is necessary is to enter the appropriate value of Hz, then

push the R/S key. The frequency in cycles per second can then be read directly
from the display:

Display Will Read:

00

01 Enter 01 31 Enter Eertz

02 5 02 05 Put 5 in the X register

03 X 03 61 Multiply Hertz by 5
Store 23 . Store result in

04 0 , 04 23 00 the 0 register.

05 1 05 01 Enter the 1 for

06 0 06 00 the 10 of the formula.
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Conversion Chart for Cycles Per Second to Hertz - continued

07 Enter 07 31 Enter 10 to the X Register
f 14 f function key to take

08 Log 08 14 08 the common log.

RCL 24 Recall from

09 0 09 24 00 the Zero Register

10 X 09 61 Multiply

11 . 11 02 Enter a 2

12 .4 12 61 Multiply

13 | 13 01 Enter a 1

14 0 14 00 Enter a 0 to make 10

15 < 15 71 Divide

The program appears to work for any value that the HP-25 is capable of handling.
The calculator appears to take about . 75 to 1. 0 second to run through the
calculations, The program is not written in the most efficient manner, such

as recalling some of the constants from storage instead of entering them directly
and using an extra step, but it takes time to enter constants into the storage
registers and some time [ forget what is where. Besides, with only 15 steps of
program space faken, there is a2 considerable amount of storage space left for
those of you who would like to add bells and whistles to the program. The

result can be limited only by your imagination.  Those of you with such
imaginations might consider reporiing your resulis next issue in the C & E,

Micheal Salem NSMS

FOR SALE : Hey all you ATVers, why not have the ultimate in QSL's for those
TV @S0's, a black and white reproduction of the contact. I have a Concord
VTR-800 half inch EIAJ-1 Standard Black and White Video Tape Recorder.
This machine works, but is presently demonstrating some head aches and
might need a head transplant. I 2lso have about 15 rolls of tape (including
some of my vintage Mash and Startreck if you drive a hard bargain). You

can have the recorder and the tape for just $250. 00 or negotiable if you have

something interesting to trade. Micheal Salem NSMS. Phone 321-5453 or
360-1302 for further details.

FOR SALE: Swan 350 Transceiver (late model) with VX-1 Vox and 117XC
Power Supply. Used infrequently, but in very good condition. One owner.

You can drive it off the lot for just 5400, Micheal Salem NSMS, Phone
321-5453 or 360-1302 for further details.

GIVEAWAY : 1It's true, you can get something for nothing. The perfect gift
for some enterprizing and ambitious ham, a 450 transmitter sirip complete
with 2C39 finals. This is a refugee from the vaunted KSHMD collection on
permanent loan and gift to me. It appears to be a two frequency version and
might squeeze out a couple of watts. What can you say? It's half a repeater.
Micheal Salem N5MS. Phone 321-5453 or 360-1302,

GIVE ME YOUR TUBES, YOUR POOR ., . .. WRSAFW has acquired a standby
repeater which is in the process of rejuvenztion by John Stehr and Dean Waddell.
Unfortunately, the machine is a tube eater (vintage progress line) and John and
Dean (sounds almost like 2 singing group) need a few of the following types of
tubes (preferably in good condition) to breath life into this old Prog's weary
chassis. 6BH6, 12ATT, 12AX7, 12AU7. The system really cleaned up well and
the guys have done an excellent job rewiring some of the interconnections. Some
desense, though. We may try to put it in service within a2 month or so with the
new duplexer. Also, this two man station committee has reworked the Club's
(OU Radio Club) KWS8-1 transmitter and got it in proper working condition.

They could use some 4CX250's though. Contact John or Dean at 321-5210,
April 1979 . CORA Collector & Emitter




CORA C & E
PO Box 15013
Oklahoma City OK

Gentlemen:-

Referring to W5JJ article in the February., 1979 Tssue.
I was interested on account of a relative with a severe hearing prob-
lem. I wrote to the company for information and brochures . . I rece-
ived an informative letter and brochure.

In a sense it could be called a hearing aid, because it increases
the volume of any electronic unit it is attached to. The Los Angeles
County Sheriff's Special Weapons Team, is using the unit, "Ear Com".

It can be attached to any portable two-way radio. Then several officers
can communicate in whispers, so as not to alert the subjects they are
trying to aprehend. They are the parent company of "Auditone of 0Okla.,
(Belphone). This company furnished most of the electronic equipment
used in a recent ear operation at a local hospital. They implanted a
electronic device, which replaced the damaged cochlea. It's wonderful
what they can do electronically.

The article in the February issue, "Early Radio in Frederick Okla."
reminded me of my first radio that I built in 1922 Or 23. It was a one
tube power with a dre cell battery. Later I installed another tube
with a wet battery. I extended a wire to the garage with a plug in the
car dash. We left Kansas and moved to Oregon. While I was road survey-
ing for the federal government on Mt. Ranier, Wash. I hooked up the
radio using 6 volts of a 12 volt car battery. They told me that this
was the first radio that could receive at that altitude. I later sold
it to a radio student. -

There have been numerous manufactured radios since that time'

TNX, WBSVCA

Eugene Perry

5220 N Miller Place
Okla City OK 73112

NOW, TO THE NETS ----

There are a number of nets operating in Oklahoma, all of them
welcoming newcomers. We'd T1ike to give you the sked for the major nets
operating on 75-80 meters.

CW

Oklahoma Area Net (0AN) especially Novices - 3705 kHz @ 1830 hours.
Oklahoma Liaison Net (OLZ) - 3682.5 kHz @ 1900 hours.
Vil CE:

Oklahoma Five 0'clock Net (OFON) 3900 kHz @ 1700 hours
Sooner Traffic Net (STN) 3850 kHz 2 1730 hours
Okla Traffic & Weather Net (OTWXN) 3900 kHz ® 1745 hours
Oklahoma Phone Emergency Net (OQPEN) 3900 kHz @ 0800 SUNDAY

AT1 of these nets handle traffic and are liaison with the National
Traffic System (RN5). A11 but OPEN and OFON operate Monday through
Saturday. OFON is Monday through Friday. OPEN is Sunday only.

Picked up from the Enid ARC Light

:

FOR SALE- ICOM 225 with VIP Engineering switch installed. $225.00 Charlie WA4PLG

632-4653 or 68B2-7548

FOR SALE: Heathkit HM-15 SWR meter. 515. Also, Drake MS-r speaker with cabinet
power also. $17. Bill, K5KDR, in Norman.

CORA Collector & Emitter -36- April 1979



OKLAHOMA UNIVERSITY BASKETBALL FIELD TRIPS

(Following the Bouncing Ball with HT's in Hand)] =
e g

At last, the University of Oklahoma has a Basketball Team that the Football
Team can be proud of. The only problem is that people like me who have

been attending Basketball games for the past four years now have trouble
getting seats in the General Admission section without ma king it to the game

at least an hour and a half before it starts. The front row seals in the Ceneral
Admission section we used to walk up to 20 minutes before the game are now
filled with rabid,fanatical Sooner come lately's. Oh, perhaps my history of
attendance might not be most exemplary, but there are few games that me

and a loyal band of fans have missed in the past four years.

I attended my first basketball game my {irst year at OU. I was working as

an engineer for one of the campus radio broadcasts and it was my job to see
that proper mike levels were fed to the studio and that the mike gain was not
turned up when one of the announcers said a2 dirty word or two during commer-
cials. The station was the old KUVY and was strictly carrier current off the
power line. There was a transmitier located in each dorm ana wth a good
North wind, the station could occassionaly be heard South of the Towers student
housing. That was the last game I went to. I took in a couple of other

athletic events during my stay in college including wrestling {saw the last OU
win over O8SU ten years ago before this year's triumph) and occassionally, 2
eymnastics meet, Generally, academic studies kept me to myseli. And

what about Baseball? Never. The stuff is almost as boring in person as it

is on Television.

Well, every story has at least one great conversion. Some point, just like in
the movies, where the hero realizes a complete change of attitude, much

like Scarlett finally realizing that it was actually Colonel Butler she loved., Or
Victor Mature in ""The Robe" figuring out whose cloak everybody was interested
in. My conversion to Sooner sports came came at the hands of a2 good friend

of mine, Bobby Campbell. I started working for WNAD (at that time 2 commer-
cial radio station owned by the University of Oklahoma) in their offices in the
Student Union in August of 1968. I met Bobby who worked at the Mart, a candy
and cigarette store in the basement, while atiending school. Bobby wzs and

is a true Sooner loyalist. ITuse to run down and visit him during one of the

20 minute news programs from CBS every evening ( no reason to hang around
the station). Because I worked on Saturday afternoon, I was never able o
attend an OU football game until I saw just one in 1969 (at OSU, no less, Sieve
Owens ran for 255 yards on 55 carries) and just 2 couple each year until the
station was sold by the University in 1972 or so. After that, my attendance
became steadier and steadier under constant prodding from Bobby and now
Glenn WDSFVI, who had come down to OU to school from O3U, It didn't

take long for the symptoms to manifest and the disease wasg fatal. Salivating

at the mere mention of a Texas-OU game in Dallas, cardiac arrest every time
I considered that great classic battle between QU and Nebraska in 1971 (the
first home game I ever saw), and the treck every other year to Missouri for
the Columbia Classic. I have detailed the battle at Armaggedeon that occurred
in Columbus, Ohio September 24, 1977 with Ohio State in a previous issue

of C & E.

I didn't attend 2 basketball game until late in my career upon Bobby's urging
on evening while hanging around the Mart. He had an extra ticket, so I went,
It was there that I discovered that Baskethall as a social event could be a lot
of fun, 1Ialso determined that noisy fans were.desirable to the home team and
loathed and hated by the referees and opposing teams. This was actually
great sport! Well, within the next couple of years or so, Clenn, Bobby, and
myself had begun to chalk up good home game attendance. The crowd grew to
last year when we saving the entire front row for Glenn, Bobby, Ronald, Paul
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and various guests who showed up from time to time. Another advantage with
sitting on the front row (besides its perfect position to heap abuse on the
referees and opposing team's broadcast crew) was the televised games. We
would also get a couple of seconds of TV exposure during the crowd shots
(especially when Mark WD5DYI was running the floor camera. Thanks, Mark,
your check is in the mail).

The crowd this year has grown until one game we found that we were attempting
to rope off about three rows in one section., Roger, Ed, Judy, Lee, Lucille

and Reg all were with us, Toward the end of the season, this became impossible.
30 we just stuck with the original Dirty Dozen minus 3 and everybody was ad-
monished to get there early or forever sit higher in the crowd.

Another aspect of the increasing interest in basketball has been the willingness
of various local commercial concerns to organize irips to out of town games.
Last year, a local restaurant organized a trip down to Stillwater for the
annual Bedlam Basketball shootout. The charge was only $10, 00 and for that
you got 2 round trip bus ride, a marguerita, and a basketball ticket. It also
just so happened that about a foot of snow fell on Norman that day. The bus
ride was great. Sp when the opportunity arose again this year, we couldn't
turn it down. The price went up to $12, 00 and they no longer offered a
marguerita. Hum, well at least we still had a foot of snow the day of the game,

Glenn, Judy and myself showed up for the ride. Bobby had decided to ride up
to stillwater with a friend and go early to case the joint.

A recent addition to the various paraphernalia that I carry to the games (includ-
ing various HT's and on occasions, a sign or two of Bobhy's creation) has been
a set of Boomer Soconer air horns. These are refugees from an auction I went
to about a year ago. When I got them, they were unoperational. Also, they
didn't have the right tune disc to play. I took them all apart and cleaned the
brushes and armature, but alas, no dice. The brushes needed replacement
and I was certain that a part or two was missing. I had already invested about
540 in the things and had hoped to get them for a song (what ?), but decided to
throw what I considered good money after bad and sent them back to Jubilaire
in Omaha, MNebraska and asked them to place them in working order. This
they did for a nominal fee and a five dollar charge for the air disc for Boomer
Sooner. Worked great. I got them back in the middle of football season and
persuaded Roger and Tim to take to the game along with a 12 volt Gel Cell and
let um cut loose a couple of times. They brought them back saying that a couple
of fans in front of them almost got into a fight after having them pop off in his
ear. This didn't stop me from carrying them to a couple of the home games
and I had them in the sack for the bus ride to Stillwater. I have no desire to
put these horns in my car. Anybody can do that. And they won't let you drive
your car into the fieldhouse, so the only way to get anything done is wire up a
battery and sling them over your shoulder. They draw a considerable amount
of current (in excess of 20 amps), so I had to find a pretty stout Gel Cell (about
4,5 ampere hours) in my collection with a low internal resistance. I figure I

could get about 50 toots or so out of the battery, enough to drive the Cowboys
mad.

As we drove through town, I grabbed the UHF HT and called a friend who had
wanted to go to the game with us and told her to listen for the horns on the
radio broadcast. I still wasn't sure whether they would let me in the fieldhouse
or not with the horns, so I brought along one of my high priced covering cases
to disguise the horns (a Safeway paper sack, its also disposable), We reached
Stillwater and Glenn, Judy and I unloaded, got our tickets and rushed the door.
No problem, I guess they thought the sack was full of potato chips.

Our seats were up in the balcony two rows from the top. Italked to Jim Buswell
sitting with the Posse Club a few rows below us and told him that if he didn't
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know the tune to Boomer Sooner, he would before the game was over.

The game was a lot of fun and the horn created a lot of spirit. There were
several veiled and not so veiled threats against my life, my horns, and my
unbroken arm (I had the right wing in a cast at the time). Under heavy guard,
we exited the fieldhouse. Before boarding the bus, I played a briei symphony
and a2 cheerleader came over and tried to throw a snowball at us.

Sometime Glenn complains when I carry 2 HT. This time he might have been
right. I was toting two HT's, binoculars, and the horns. Ididn't even have
room for a program. The bus ride back was a lot of fun. We called Lucille
and Reg and found out that OU was still in first place in the Big Eight,

All of this activity was leading somewhere and that was to Kansas City for the
Big Eight Post Season Tournament. The showdown came in Norman on the

last regular game of the season against Kansas State, OU had beaten K-Siate
twice previously and the Sooners were to prevail again. With an oulright Litle
and a first round tournament game with Colorado scheduled for the next Tuesday,
Glenn and I both called Kansas City for hotel reservations for the group. The
game against Colorado in Norman was 2 first round breather. The opponent on
Friday night in Kansas City at Kemper Arena would Kansas State again.

Bobby had not planned to with us, but an early call from him on Friday morning
before taking off left his original plans in doubt. We all finally arrived at Clenn's
house and Bobby piled into the car muttering something about revenge for OU's
poor performance at the tournament two years ago. The trip north was not bad,
and we outraced some bad weather following us into Kansas. I had checked the
MOAA continous weather broadcast and found that K, C. was cloudy and 56
degrees. We stopped for lunch at noon at a Buffet in Blackwell right off
Interstate 35. I wasn't quite as hungry as I could have been since I had prepared
some oatmeal cookies and brownies for the trip. These items were to keep me
fortified on the way back when Glenn insisted on stopping at a Hardies. This

is just not my kind of place.

The trip was just a little over six hours driving time or so. We stayed at the
Continental Hotel in downtown K, C. This is one of those old fashioned places
with real furniture and nifty fixtures, The Kansas City Athletic Club was down
on the Sixth floor, but we found out that even though hotel guests had access to

it, it was closed on Saturday and Sunday. Oh well, I didn't need the bathing

suit that I packed. I ran a quick check with the HT's from the 19th floor room
and found that the IMTS Bell Mobile Telephones provided enough intermod to
give me receiver outputs on just about every receive frequency I had. 1 was able
to key only a couple of repeaters, and my calls fell on deaf ears. Idon't remem-
ber, but it seems to me that I could key one UHF repeater. I had puf a direct
frequency in Glenn's UHF radio so we could talk between the rooms without the
benefit of the local telephone system. This was the first ime that I had been
charged for every local call whether or not the call was completed.

We got some good news upon arrival when I called John Shideler and talked to

his wife and found that Larry Stewart WB5POW had started talking to Dennis
WBSISN, for the first time since he was severely injured in a plane crash.

The news was so good that I called the hospital and talked to Larry's mother who
confirmed the story. I passed the word to the others and we decided to stop by

the hospital on the way back to Norman on Sunday. Apparently this conversation
took place shortly after we had driven through OKC that morning. Stan WBSUIY
and I had talked during that time on 444. 2 and he tried to call me on the Stillwater
repeater later. Jim Shideler WB5YWO heard him and call his brother John in
Kansas City who relayed the message to me when I called.

In great spirits, we drove out to the Kemper Arena fog the first game with K-State.
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Kansas had beaten Missouri for the right to meet the winner of the OU-K-State
game for the finals on Saturday nite. This arena is gigantic. We settled in
with airhorns, binoculars (pom pom girl watching is 2 genuine part of our pre -
game warmup) and my Polaroid camera. Judy had hrought a 35 mm for all the
serious shots. I used the Polaroid to satisfy our instant gratification photogra-
phic needs,

The first bit of loonimess occurred when some apparently rabid K-State fan
walked up to us and started harassing us after hearing the horns. He looked
like a purple fruitcake. The best insult he could manage was that he would see
us on the footbhall field next year. Is this guy crazy? What is he talking about ?
Glenn fold him that OU had tougher games in the spring during practice than
what K-State gives them in the fall. Bobby unleashed a similiar barrage
regarding the heritage and tradition of K-State football. Under such an on-
slaught and quickly realizing that he had erred in mentioning the subject, the
purple breasted fan beat 2 quick retreat, I later suggested to Glenn, Bobby,
and Judy that he odviously had been a transfer student who missed the first
semester. Forgive him for he knows not what he says.

For some reason, the high holinesses of the Big Eight had decided to put the
OU Band clear down on the other end of the arena from the OU section of fans.

I am sure that the Missouri fans didn't appreciate the bards playing Boomer
Sooner near as much as we did. The horns were certainly needed in the crowd.
As an additional bit of fallout, since the pom pom squad follows the band, we
didn't get to see them either. harrumph. Man oh man, the game was exciting
and OU finally managed a convincing win over the ‘K-Staters. Bobby started a
cheer, "Four in a Row, " signifying the first time that any team had beaten
K-State four times in one year. I must admit that the team looked pretty good.

We scurried out of the Arena with the horns and headed for the car. The City of
Kansas City had left us a nice note regarding the extra special parking space
that they had saved for us on the curb of the highway. I don't understand why
they gave us a ticket. We parked right next to a sign that said "Fine for
Parking." Looked OK to me. Since the game had started late, we decided to
head back for the Hotel and find someplace downtown to eat. We did and it was
great. The Italian Gardens was only about one half block north of the hotel and
the Fettucini was excellent. We got in just before they closed, ate quickly,
and left so that nobody had to stay late. Steve Martin was on TV when we got
back. I watched part of it and turned in. Had to get up early for sightseeing
the next day and, of course, get ready for the finals Saturday nite. My last
official act was to put the battery for the horns on charge before turning in.

The official plan the next day was to get up early and head out for a little sight
seeing. We got up at the crack of midmorning and regrouped for a trip to the
Crown Center. It was cloudy and rainy, so the totally enclosed environment

of the Center hit the spot. The place is amazing. When Glenn found out that
the pom pom squad was staying at the Crown Center Hotel, he wanted to make
our reservations for next years tournament. We ate in the International
Cafeteria on the ground floor which features about six serving lines, each with
a different international style of food. I opted for chinese food, but couldn't
find a fortune cookie that predicted the score for that night. I decided to eat

the egg foo while it was still young and gave up looking for cookies. It was
all delicious.

The shops in the Crown Center went on forever. This place is not a discount
house, however. The variety is amazing. We shot across the street and took

a turn around the old Kansas City train station. This beautiful old classic
building died when the airplane took over mass transportation, but still supports
a few Amtrack lines. It was practically deserted. We walked back to the
Crown Center and checked out the waterfall., Bobby, Glenn, and I heaved a
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a couple of pennies into the fountain for good luck and then proceeded back to-
ward the shopping area, The evening was beginning to wind down and Glenn
wanted to visit Houlihan's Old Place, 4 nifty bar down in the original shopping
area of KC, Afterwards, we went back to the hotel to plan strategy for the
evening after the game. The plan was to have dinner at Stephenson's Apple
Farm Restaurant located east of KCon 40 highway and Lee's Summit Road., 1
have fond memories of this place from the previous time I was there during a
trip to Columbia for the Missouri football game. I called John Shideler and told
him that we would give him a call when we leit the arena so he could meet us
there for a visit.

The nice thing about staying in 2 downtown Hotel was that we were close to most
of the places we wenl, including the arena. It was just a guick 15 minute drive
to Kemper and most of that was spent waiting in traffic. We opted for public
parking this evening instead of the cherished parking spot from the nite before,
The hike, carrying horns, HT's and binoculars was a little brisk, especially
through the rain, but we made the arena and our seatis in plenty of time for the
tipoff. If we thought that the K-S5State fans were obnoxious, the Kansas fans had
no peers, For one Jayhawker who sat next to us, the airhorns were too much.

I heard some comment about "of all the seats in the arena, he had to sit here. ™
He disappeared and about 5 minutes later, here comes an usher who told us that
they had some complaints and we would have to put them up. Iasked him if he
knew what "fat chance" meant because if he did, then that was the possibility of
not boomer soonering to our hearts content during the game. Glenn, meanwhile,
was explaining to him that there was nothing on our tickets that said "no airhorns
allowed" and that if he tried to put us out, all we needed was nis name and badge
number to get him in 2 lot of trouble. He finally agreed that there was no
authority for him to give us such trouble and quietly went away claiming that if
he had further complaints, he would be back, We poopawed that statement and
went about the business of blowing our horns. Idon't recall seeing him again,
Meanwhile, the Jayhawk down the row could do nothing but grin and swear at it,
Later in the game, some Kansas people behind us started heaving some ice at
us, but that didn't force us from our original game plan.

The game ended with . OU winning the tournament in a convinecing win and Bobby
charged the center of the Court and joined in the general melee, making a few
choice comments about the fact that Kansas fans had started to leave early,
Glenn asked me if I wanted him to stay and protect me and the horns or should
he go down o the floor to keep Bobby from getting killed. I told him that some-
one had to profect the flank, Meanwhile, a couple of OU fans came down and
told us they overheard some Kansas fans making dire threats against the horns
and anybody associated with them. They very kindly offered to escort us out of
the arena under a safe conduct passage. I accepted and the reireat irom the
Arena went without further incident. We zapped out to Stephenson's and I called
John from there to let him know that we had arrived. The hurried exii from the
Arena changed the plan a little bit.

Dinner was great. Stephenson's also features apple butter and other items made
from apples from there own orchard out back, I had some cider and bought a
couple of bottles of apple butter for my mother, They also feature great steaks
and other meals. John showed up in the middle of the dinner and we had a lively
discussion, I just remembered that I need to send him a crystal and haven't got
that in the mail yet.

It was an easy trip back and the sun broke out of the sky somewhere near Wichita.
We autopaiched a iriend in OKC and found that Oklahoma would be paired with
Texas in the NCAA second round. However, a funny thing happened in Cin-
cinnati at the hands Larry Bird while OU was on its way to the NCAA finals in
Utah, Oh, well. I'll just sit back and wait for Football season and check into
Basketball season Tickets next year. Micheal Salem N5MS
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ALTUS AHEP’L President - Steve Norris W5KI

AMATEUR RADIO
ASSOCTATION Sec /[Treas., - Mike Schenkel WSVZU

I've been a fairly happy owner of a Yeasu FT 101EE for two years. During this
time I've lived with the fact the rig has some design problems and limitations. You
get what you pay for; so you must consider you bought the deficiencies with the
money you saved,

The biggest complaint was the receiver. A CW rag chewer lives three blocks from
my OTH, When Marty, WASWYN and I are on the same band the cross modulation wipes
out my receiver. In fact, even 25 KHZ of his harmonic had to be avoided when he was
on a different band, Many nights DIing was abandoned when the band was open because
T couldn't copy anything but Marty. The problem didn't get worse but my tolerance
of it sure did,

Help was needed to find a cure because I'm not the greatest technical expert,
Just the opposite, One of the major fund raising events of the Altus Club is selling
tickets to watch me build something. The Fox-Tango club came to my rescue,

The club has over 4,000 members in 44 countries, Their purpose is to enhance
the effectivensss of member's Yaesu equipment by exchanging information. The group
contains considerable expertise with very respectable credentials, They have been
working the cross modulation problem and others for years, Cures to most FT 1lls
are refined and kits are available through the club at reasonable prices.

According to the Club Newsletter, and my experience, most of the cross modula-
tion problems are solved with two small pre-assembled modules available from Fox
Tango, All kits were complete and included very detailed step by step instructions.

The first replaces the receiver second detector FET with an MA1496 double
balanced mixer, The module includes a diode switching arrangement and voltage divi-
ders etec, necessary for proper blasing. A gain amp is added to compensate for
insertion losses, Installation required pulling the FET from its socket and solder-
ing six leads.

The second Mod is on an opamp which changes the slope of the AGC characteris-
tics during strong signals, Installing this one was a challenge, A lead is removed
from a sireui® ward sockat, noved to a vacant pin and the four leads from the new
Aini-board ars soldered in place,

It's difi‘ecult to tell hew long the operaticn took hecause three improvements
wara also accomplished while I was in the rig. Evervthing was finished in three
heurs. Most of the time was spent installing a 250 Hz CW filter and its dicde
switzhing board, That's another two pages that will come after the filter is bhattle
tested in a few contesis,

When +*he riz was put back together, everything worked as advertised, It's
almost as if I'm using a new receiver, The cross modulation is gonel Last night I
workted a fairly weak DX station within 2 KHz of Marty with no problems, The
solutisn was so simple and the improvement so remarkable I'1ll spend the next twe
years kicking myself for not modifying the rig sconer,

I strongly recommend any FT owner to investigate the Fox Tange organization,
They helped cure my rigs problem so surely they can help solve yours, Write:
International Fox Tango Club, 248 Lake Dora Drive, West Palm Beach, FL, 33411,

Dave Horn, K@JPX (WB@VEF)

The regular monthly meeting of the Altus Area Amateur Radio Association was
called to order just after 7.30 PM thursday March 8th by Club President Steve,WSKI,

Steve turned the meeting over to Dwight, WBSKRH who gave a brlef update on the
upcoming weather watch meeting scheduled to be held in the City BElue Room, March 22
at 7.00 PM. It was also learned that the Weather Service will not tone up the local
weather alert radios in Jackson.and surrounding counties., It appears they have no
real idea how many of these sets are in use and how well they work so they do not
want to cause confusion and ex¢itement in the area,

Mike, W5VXIU, named off a list of Telco films available to fill out a Club
program and it was decided to try to obtain 'Veoiece of Mercury' for next month's
meeting,

There being no further business the meeting was closed,

SHORTS: Congratulations are in order to Mré&Mrs Loren Simms, especially Mrs Simms,
for presenting the Club with a future ham named Christopher Clayton Simms,
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ALTUS AREA AMATEUR RADIO ASSOCIATION (conr.)

Joe, WBSLAF is working overtime trying to upgrade and Chuck, WB5MJS ha; been
virtually locked out of his garage since he started going into the birdrais}ng
business. It seems that the hens are very picky about noise while they are incuba-
ting their eggs 5o caution and quiet are the watch words around his house, I dont
think that RF bothers them any though.

Mike, WSVEU

SO0K REVIoy

Ho..2 COWELTXR5 by The Zditors of Consumer Guide

Published by Beekman House, a Division of Crown Publishers, Inc.,
One rFark Avenue, ..ew York, i. Y. 10016

fardbound. My couy cost 52.38+uvostage. 256 pages, 57 dlagrams,
cnarts and illustrations and 52 photograsns

The book contains:

Personal Computer Glossary
Directory of kanufacturers
List of books and magazines on home con,uters
2leven chapters on these subjects:
+hat a versonal computer is, now it worxs, anda what can
be done with it.
Getting started and deciding whether to buy a consumer,
appliance or hobby computer.
3uyinx a personal computer.
Increasing the capability of and adding extras to a
personal computer,
Opbtaininz ready-made 2rograms.
Doing your own prograumming.
A look into the future.

The book H0+5 COMPUTERS serves two purposes. It is a comnuter
buyer's gulde and it explains tae fundamental operatlon of micro-
corouters.

is an aid in helping the buyer, it provides much advice on avoiding
vitfalls and disappointnent. The book explains those w;_:rrds1 ACTronymns
and parases that computer advertisers use. Various baslc pieces _
of equipment and add-ons are discussed. Tne information contained in
this boox alons with some manufacturer's literature should be all one
needs in order to make a wise choice in purchasing a nome computer.

5ot to be diminished by placing it second in this review is the otner

purvose served by HOHE COMPUTERS. The book orovides the n@ttyfgrltty

fundamentals of how computers work. If you are beginning in the

technical or proscramming area this book will zet you started. Further

study is facilitated by a list of books and magazines along with
comments, prices and addresses of publishers.

+ + + Bill, WASRAQ - - -

FOR SALE: ROTATCR FOR RINGO RANGER, WILL DICKER, PAUL, WASHTL
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