1988 alTCO TECHNICAL SYyMFRFOSIUM
AaFR I L 149th AT DeVRY

Flan now to attend the ATCO Technical Symposium to be held at the
DeVry Institue of Technology.

The program and a map to help you get there are included in this

issue of the ATCO Newsletter.
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The ATCO Newsletter is the official publication of a group of
television amateurs known as "AMATEUR TELEVISION IN CENTRAL OHIO"
and is published in January, April, July, and October.

Membership in ATCO is open to any FCC licensed radio amateur who
has an interest in amateur television.

Any reproduction of material printed in the ATCO Newsletter
without the written consent of ATCO is prohibited.
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SR TERRMNMNE STEAEOHEIMG DISTANCE

What determines just how far apart two antennas should be spaced
or stacked? To Find out, several physical and electrical
properties need to be taken into consideration. A +few of the
important parameters to be considered are as follows: the length
of available rotatable mast above the tower, the number of ham
bands to be utilized, the type of antennas selected, the gain of
the antennas chosen, and the wavelength of the operating
fragquencies.

Another consideration when stacking antennas is which axis of the
antenna array should exhibit the narrowest or widest angular
acceptance — vertical or horizontal? Also, the wind loading of
the completed multi-antenna multi-band arrays must not be ignored
for the survival of the mast, tower, and antennas.

When stacking two equal antennas, impedance matching or a power
divider is required. Otherwise, the % dB gain improvement sought
for will not be obtained.

Antennas have a physical aperture -and an effective electrical
aperture, sometimes referred to as a capture area. A Yagi
antenna has an effective aperture considerably larger than its
physical SiTe; a parabolic dish has an effective aperture
somewhat less than its physical aperture. In order to obtain the
possible 3 dB gain from stacking two identical antennas, the
effective electrical apertures must not overlap. Space or stack
the two antenna arrays so the effective apertures are tangential
or just touching as shown in the illustration below. This allows
maximum gain consistent with minimum stacking distance. I+ the
electrical apertures overlap, the total power gain obtained will

-

be less than I dB.
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The effective aperture (Ae) of an antenna is a function of its
power gain (Gi) and its operating wavelength (WL) as follows:

'qe= ______________
4o pi
The antenna gain 64 is the power gain referenced to an
isotropic source. If the antenna gain is in decibels, it must be

converted. If the antenna gain is referenced to a dipole, then
the antenna power gain (Gd) must be multiplied. by 1.64 before
using it in the equation. (Submitted by Bill, W8DMR.)
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19588 ATOO TECHNICAL SYMFRFOS IV

WHEN? — Thursday 14 April 1988,
7:30 to 9:30 p.m. L
_ 1-70

—
WHERE? — DeVry Technical Inst., %ﬁuxg (\\\\\\:>
1250 Alum Creek Drive. (3 MiILES)
WHAT? - A technical comparison of & LIVINGSTON AVENUE
the advantages and disadvantages 7] !
of amplitude or frequency 13
modul ation applied to the trans-— £
mission of fast scan amateur g (ELev7%] 3‘\,/
television. The formal part of 5] || awmceescor. |
the program will last about 100 § £ LIVINGSTON AVE.
minutes followed by a short E;
break. Then there will be an 34 miLE $7—~— ﬂmﬁ{

open discussion of the material
presented which will complete the
technical session. The symposium

|

ENTRANCE

will adjourn for a buy-youwr—own-— 1 7| & inpicates
retreshments social hour at e TRAFRIC
Elby ‘s on Alum Cre=sk Drive. oo

PARKING

o N AN ) _

HOW? -  Just follow the ATCO GAS 1350 | 2 O AWN
Newsletter map at the right. [jj“%ﬁ?‘ TO SCALE
There’'s plenty of free parking in S
a well-lighted parking lot and
easy access from the nearby I-70 T — KQLnd&mt
East Freesway. I+ you are _ll_r_7 KASGZQ 4-88
planning to attend, please
check—in on the Tuesday Night ATCO Net and tell us!
FUN! - Bill, WBFRGE, plans to present the black and white 14 inch

TV {which he donated) to the winner of the January Arithmetickler
Contest. And last but not least, there will be some door prizes
for lucky ATCO members in attendance.
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MOLUIR AaTiooD DOl L aRks

We thought you would like to know how your ATCO money was used
during 1987 - so here goes.

On 23 October 198646, ATCO had #72.01. Dues for 1987 were received
from 40 members through 31 December (two members had already paid
Just before ATCD inactivity in 1986).

ALl ATCO members as of the last day of December 1987 received the

January 1988 issue of the ATCO Newsletter. Theretore, each
member got  the January, April, July, and October 1987
publications and the January 1988 newsletter. In addition, a

Special Antenna Farty Edition was printed in August.
{continued on page 13)
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wEaBGI ANTERINA FOR SO0 MHA=

Here's a 900 MHz Yagi antenna that can be made from readily
available materials. The basic antenna measurements were taken
from a F9FT Tonna which uses a single boom with 2Z-inch insulators
to keep the elements well out of the field of the boom.

A double boom is used for the antenna described in this article.
One boom is half-inch FPVYC plumbing pipe, and the other boom may
be of either half-inch aluminum or rigid copper plumbing pipe.
Each boom length is eight feet three inches, and FVC snap—-in pipe
hanger clamps back—-to—-back space the booms apart (see Fig. 1).

Small electric fence wire, welding rods, or similar material can
be used to make the elements. Element lengths and spacing are
indicated in Table 1. Dimensions for constructing the driven
element are shown in Fig. 2. The same type of FPVC clamps as
mentioned above is used for mounting the elements on the FVC boom
(see Fig S5). After drilling the PVC mounts, the elements are
forced into each drilled hole. A drop of qgquick setting epoxy 1is
put in the top hole to hold each element in place. Then, the
elements are mounted on the FVC boom. When the elements are
properly aligned, small self-tapping metal screws are driven
through the clamps into the boom to keep the elements in place.

Any type clamp available is satisfactory for mounting the metal
boom to a plastic pipe mast. A suggested means of mounting the
antenna to a cross arm on the turning mast is illustrated in Fig.
3. A perspective view of the metal bracket is shown in Fig. 4.
The antenna should be mounted on the bracket at its balance
point.

Three hundred ohm flat twin—-lead is used to feed the antenna.
Caution: do not have any mast in line with the elements' . (Tonna
feeds their F9FT antenna with 50 ohm coax. Jack, W8BVSY, has
information from Tonna that they were able to arrive at 350 ohms
by the spacing of the elements.)

Dale, WABKER (Greenville), has been receiving signals with this
homebrew antenna from Jack, WBVYSY (West Milton). Jack transmits
video on 210.25 MHz using .8 watts. To date, no video has been
seen, but when video is transmitted, a definite change in the
noise pattern occurs on the screen. Dale is using his Yagi with
6O feet of twin-lead into his shack and a short piece of RG-58
foam and a balun going to a PL-259 then to a S0-2392 to a BNC
adapter resulting in several "lumps" in the line. A varactor
tuner is used with a 12 inch black and white TV set. Audio is
received from a F0 to 50 MHz police radio with a short piece of
wire dropped into the monitor. Soon, Dale will be using a
homebrew preamp made from a MMIC-MAR& chip in front of the tuner
and hopes such an arrangement will allow him to see Jack’'s video.
(Submitted by Dale, WABEQRGE.)
(continued on page 7)
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SO T IO TO JakdldaRyw
S I THMET ICHELER

This must have been a tough one to figure out because we had only
four entries in the contest. Congratulations to Dick, WBRVH, for
submitting the only correct answer and, therefore, being declared
as the official winner of the 14 inch black and white TV monitor!
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The solution:

At one time, Bill s tranmnsmitter was three times as old as Dave’'s
- a0 let’'s call the age of Dave’'s transmitter at that time X and
Bill s 3 X. When Dave’'s will be three times as old as Bill 's was
at that time, then its age will be 9 X. Then, when Bill's was
hal+ as old Dave’'s at that time, its age would be 4-1/2 X and
Dave's would be 2-1/2 X. Bill’'s transmitter is now twice as old
as Dave’'s was at that time or S X, and Dave’'s must be I X. Their
transmitters’ combined ages equal 44 years; therefore, we have
the egquation 8 X = 44 and X = S-1/2. For that reason, BRill's
transmitter, 5 X, equals 27-1/2 years, and Dave’'s transmitter,
3 Xy, equals 1&-1/2 years of age.

[lLet "5 all take & couple of aspirins and forget it! - Ed.]
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We waelcome Doc, WBIDL, who recently joined ouwr group.

R R R R R R R R R T Y Y SN st L L LY Lt
FWED T W"kﬂ. SHET MODDIFICAST IO

A Multitech portable five inch black and white TV set can be
modified to receive ATY on  the 440 and %00 MHz bands. The

modifications described below are for sets manufactured in August
1987.

First, locate the 2200 ohm resistor (R11Q) on the circuit board
between the tuner and the neck of the picture tube. By shorting
this resistor, the tuner will go down to about 426 MH=z. Next,

check the valtage from this shorted resistor to the center pin of
VR101 which is a potentiometer located right next to resistor
RLLO ~ the voltage should read about 23 to 24 volts. Adjust
YR1G1L zo that the voltage is  approximately 20 volts, and vyou
should be able to tune as high as 915 MHz. Multitech sets with
other manufacture dates can be modified for 439 MHz but not for
FOO MMz, {(continued on page 13)
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VIDEODO MODULATOR FOR 2XC=E=2 FINAL

Here is a schematic diagram (see Fig. 1) for a video modulator
built from obtainable parts that works well with a 2039 tube
final. This circuit modulates a 2C39 in the T44 transmitter with
good video gquality.

Adijust Ré to obtain proper video modulation level. (Submitted by
Guy, K8HVA.)

T -6TV. REGULATIDO @ 30 MA OC

I +67V.DC
= (RETURN)

30 YO 4oV. PP

wod Yoo Lo
-25v.

TOGRID OF
2C39 ETC.

D2

R4

RS Re
QUTPUT
ADJUSTMENT

FHEAT SINKS ADDLD, = = =

Fig 1. — SCHEMATIC FOR VIDEDO MODULATOR FOR 2ZC3% FINAL.

1 - 500 uF, 13V dc, electro- R1 - 100 ohms, video gain
lytic R2 - 82 ohms

D1,D2 - diode (RS-2746-1011) I,RS -~ 4.7 ohms, 1 watt

@1,02 - transistor (GE-221) ; R4 - 20 k ohms

Q% - transistor (RS-276-2026), Ré —~ 2500 ohms, output
with heat sink added adjustment

24 - transistor (R5-276-2018),
with heat sink added

R R R S I ST S S LI A ISR SR S SR e AR L
COMIMNMNG I THE JULY MEWSLETTER

John, WABEQY, describes a crystal controlled AM modulated 1.2 GHz
ATY  transmitter. All necessary construction details will
accompany his article.

R S R R I R R R R T R SR S e
HELFAFFLIL. HIMT

Have you ever made up a coax cable only to find it was shorted?
Here s a way to to make a quick fix. Flace a high current
source, such as a storage battery, between the center conductor
and the shield. By so doing, the short should be burned out and
thus eliminated. (Submitted by Dave, WBAER.)
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el L ANTERRMNMSG FOR SO0 MH=
(continued from page 4)

Table 1

Element Lengths Element Spacing

R 6—-1/2" R to DE 2-1/4" Dii to D12 5"

DE see Fig. 2 DE to D1 1-7/8" D12 to D13 5-1/8"
D1 s-5/8" DI to D2 1-1/8" D13 to D14 5"

D2 S-1/2" D2 to D3 3-3/4" D14 to D19 5-1/8"
D3 5-3/8¢ D3 to D4 Z-7/8" D15 to D16 5"

D4 S5-5/16" D4 to DS 3-3/4" D146 to D17 S-1/8"
DE S—-1/4" DS to D& 4-7/8" D17 to D18 5"

D& S~3/16" D6 tao D7 S-1/2" Di8 to D19 S5-1/8"
D7 5-1/8"¢ D7 to D8 4-5/8 D19 to D20 5"

D8 thru D10 S-1/16" D8 to D? S-1/8" D20 to D21 S-1/8"
D11 thru D15 5-1/732" D9 to D10 S*¢

Di1& theruw D21 3¢ D10 to D11 3-1/8"

Note: D = director; DE = driven element; R = reflector.

Length of 1/2" PVC pipe boom = 8 3"

BACK TO BACK PVC CLAMPS I 8- 3/a" o

N |
SCREN 1 PVC CLAMPS USED
few (C >> T FOR B0OM $PACERS
o
| ! l BotTomsoom—J* |

» T ND
FLATTEN ENDS. —qz" - oM iae eokme

BOLY TO HOLD
PVC CLAMPS

ToerTHERT i DRILL $MALL HOLES.
i SOLDER FEED LINE. ORIVEN ELEMENT
SECTION ] |
VIEW ! E j_g 5
/4" BOLT
3/4"PIPE CROSS ARM E"E/
SCREW ON TURNING MAST -+ wore,
TOP BOOM 1$8°3" LONG
/2" VC PLUMBING PIPE.
SOTTOM BOOM 15
8’37 LONG ALUMINUM,
OR COPPER PLUMBING
F lg 1 PIPE.
.
SET goLT 1/4” BOLT
3/4" FLOOR FLANGE - Sﬂ/_
INSTALL 2 CONDUIT
GROUND WIRE CLAMPS FRONT VIEW
ON TOP OF BRACKET. T Il

P s fdafnioh bt ng el mem U

— ANTENNA MOUNTING BRACKET DETAIL

-
/ \ (NOT ORAWM TO $CALE)
INSTALL BEND 90°

3/4* FLOOR :
FLANGE HERE ELEMENT MOUNT Fig. 3

Fig. 5

ANTENNA MOUNTING BRACKET
PERSPECTIVE VIEW

Fig. 4

EE T EL LSS S LSS ST IS S LSS ST SIS LSS L L BTSSR L RS L SRRtk kL &
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MATCHING ANTENNAS

A quarter—-wave length of line has the ability to transform the
input impedance to another impedance in accordance with this
formula:

Ze = VEoX Zy

Where: Z. is the characteristic impedance of the line needed
for the matching section
lo is the impedance of the load (antenna)
Z, is the impedance of the feed line

The two examples below show the application of this formula.

EXAMPLE NUMBER 1

If a pair of antennas each having 72 ohm impedance are stacked,
the combined impedance will be one—half of 72 ohms or 36 ohms.
This may be transformed back to 72 ohms by the use of a
quarter—-wave section of 52 ohm coax.

Ant. 1
72 ohms

(combined I = 36 ohms) Le = Vioe % 1,
Io = 36 ohms
feed 1i
o 7™ Z. =V36 x 72

1/4 wave Z, = 72 ohms
le = 52 ohms

e ="V2592 = 50.9 or 52 ohms

72 ahms

EXAMPLE NUMBER 2

Match two antennas each having an impedance of SO ohms to a 350
ohm feed line.

Transform the S0 ohm impedance of each antenna to 100 ohms by
using a quarter-wave section of 75 ohm coax, then parallel the
two to obtain the required 50 ohm feed line impedance.

Ant. 1
lo = SO ohms

1/4 wave ZQ; = ZO » Z;
Z« = 75 ohms //f “/(:ombinod Z = 50 ohms)
Z, = 100 ohms L Z = Y e
SO ohm feed line € S0 x 100
Ant. 2

Io = 50 ohms

Ze =VES000 = 70.71 or 735 ohms

1/4 wave
I. = 75 ohms

After the impedance and dimensions of the quarter-wave matching
section have been determined, any number of half-wave sections
may be added to attain the required physical length - each
half-wave section of line will repeat the impedance at its input.
The half-wave lines may be of any impedance.

(continued on page 11)
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T A INE WS ITEMS OF INTEREST
By Bill, WBDMR

1988 DAYTON HAMVENTION ATY FORUM SCHEDULE - Tom, W&60ORG, reports
the speakers and their subjects for the ATY Forum to be held at
the Dayton Hamvention on Satuwrday 20 April from 2:15% to $5:00 p.m.
are as follows:

Bill Brown, WESELE - Balloon Launch Recap

Tom 0O 'Hara, WeORE — ATV Basics and 205 MHz ATV
A. N. Emmerson, GBFTH - European ATY

Steve Goode, E9NMG ~ Shuttle Froposal

The eract order of presentation is yet to be determined.

1254 MHz TEST BEACON, CENTERVILLE, OHID - Bruce, WBBUGY, has a
wide lobe corner retflector antenna fed with one watt of rf
pointed toward Dick, WBRVH. The transmitter is a modified AFX-6
oscillator which is amplitude modulated with an audio tone. If
you wish to hear the full quieting CW tone, contact Dick who will
rebroadcast 1t on 147.4% MHz.

CRYSTAL FOR 434.0 MHz - A letter received from FP.C. Electronics
indicates that a price break is not available for the purchase of
a quantity of ten crvstals. This item may be purchased from Jan
Crystals {(open +or business Monday through Thursday only), Fort
Myers, Florida, in single gquantities for #10.00. This is a %5.,00
savings, and three weeseks should be allowed Ffor Ffirst class
postpaid delivery. When ordering, request a Sth overtone, a
frequency of 108.3 MHz, and a HC25/U holder.

FIRST 1.2 MHz ATV FM RECEIVER IN FRANELIN COUNTY! -~ John, WABEOY,
has his new WR-FM4912 receiver with external preamp from Wyman
Research checked out and operational. He is watching for anyone
transmitting an FM modulated ATY signal with at least +/—- 4 MHz
deviation and & MHz subcarrier audio.

BLACEKE, AND WHITE S5—-INCH TV SET MODIFICATIONS -~ Several ATCO
members have changed the lower limit of the varactor tuning
voltage on these sets thus reaching the 439.25 MHz ATV frequency.
By increasing the tuning voltage, the tuner will tune as high as
F15 MHz for the upper limit (see page 3 for details). Sun  has
these units in stock for approximately #3I5.003 an optional car
cord is available +or an additiaonal $9.00.

USING A 1278 MHz TRIFPLER A% A LINEA&R AMFLIFIER FOR ATV -  WABEQGY
i1s currently accomplishing this heretofore impossible feat. An
ATCO Newsletter article giving details is in the works. How it

actually operates is unusual, to say the least!

WANTED, ARTICLES FOR THE ATCD NEWSLETTER - Send ‘em to the ATCO
Hawsletter Editor now!
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IN—EANDERS , OUT —EANDERS

Oh how nice ATV could be

I+ I could receive a picture
Without in—-band interference
Caused by a link in the community.

They argue, "440 is theirs!".
Who really cares,
As my reception unacceptably tears?

They claim, "A 440 link is OK!"
Day atftter day.
Will the interference ever go away?

They proclaim, "We were here first!",
But the situation continues to get worse.

Crosshatch...
Video BarsS...
Loss of Color...
Loss of Sound...
Loss of Picture...

l.ook around -
Is there no band plan to be found?

Oh why can't the coordinators come and see
What all this is doing to my TV!

- By an anonymous ATV ham

(Submitted by Dave, EB2ARL.)
Fe I I I AT TN I I I Fe I T IETE I TN I I I I I I I I I I I

COAXIAaL CABLE LOSSES DEBE100C FEET

CABLE TYFE : FREQUENCY IN MHz
AND
DESCRIFTION 144 220 440 205 1296 2304

0.14 In. SEMI-RIGID...vc.eedoleee S50l 0007.4.,..11.0...13.0...18.0
RE~S8/Us cannanansscncnnsansdeFeneaB.5...12.0...17.8...21.0...32.0
RG~-8,-11,-213,-214. . vvvue o840 304....5.0....8.0...10,7...15.9
B-9913, C-1180. v innneneal S0 i 200, 00020 T 8020 eeeDelena7.3
172 In. FOAM FLEX.vw e enee 02000l 30001.20 002,900 .3.7....5.4
RGB-17/Usscvnnnssnnvnanasesnleieale7000a2.400..4.0....4.9....8.0
172 In. FOAM HELIAX .. wevse0aBuawaelole ot 800022000 .2.6....3.8
7/8 In. FOAM HELIAX...w.t e 0,800 006.0...0.8,...1.2....1.5....2.0
7/8 In. AIR HELIAX. .o enn e o 008 e e n00br e aa0uBanenlalenelid, .20
1.0 Ine HARDLINE. s v v i nnen a0 50 e v 00be s 0 a0, F0 v e n 1.3 alibun s s ——
1-5/8 In. FOAM HELIAX. .o 0. 3000004, ,...0.5,.4.0.8....1.0....1.4
NOTE: B = BELDEN; C = CARROLL (FORMERLY COLUMEIA).
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MATCHINMG AannTERNMNAaS
(continued +rom page 8)

To calculate a quarter-wave line:

L/74 = 246 / § (in MHz) x V (velocity factor)
V = .46 for solid dielectric coax
V = .80 for foam dielectric coax

Example using a quarter-wave length of RG-8U solid dielectric
coax for 439.25 MHz:

L/4 = 246 / A439.25 % .66 = .369 feet = 4.435 inches

To calculate a half-wave length section:
AM/2 = 492 / £ « V

fuarter—-wave sections may be paralleled to obtain lines of
one—half the impedance of the single line. (Submitted by Guy,
K8HVA.)

R R R S S s L s e s E g

PRI AR THMET IOCOHELLE R
Here's a brain teaser that may tantalize your puzzle solving

talent. If you can figure it out, vou will prove that 2 does
egqual 1!

1. Let &4 = R
2e Multiply both sides by A: A® = AR
Z. Subtract B® from both sides: A® - B= = AR - B=:
factor, (A+R) (A~-B) = B(A~B)
4. Divide both sides by (A-B): (A+B) = R
5. Biven, A = B, therefore: B + B = R
or, 2B = B
B0, < = 1
WHY 27?7

R R e R L Lkt L L I T T T R e
= CORMNTRIRBUTORS

Our thanks to the following ATCO members for submitting articles
published in this issue of the ATCO Newsletter!

Dale, WABEER - “Yagi Antenna for 200 MHz."

BEill, WBDMR - "Antenna Stacking Distance" and "ATV News Items of
Interest."”

Guy, EBHVA - "Video HModulator for 2039 Final" and "Matching

Antennas.

Dave, WBAER, offers a "Helpful Hint."

Bob, W8TV -~ His "Arithmetickler® will exercise yvouw brain.

Dave, KBZARL — "In-EBander, Jut-Bander" a bit of poetry.

BHill, WRBBELK, Tom, FEABINY, and RBill, WEBBURI, for the "Five Inch
TV Set Modification" article.
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ATCO MHMEMMBERS aS 0OF 321 MaR 198

EBAEH Wilbur Wollerman WEBJEN Bob Mills
1672 Rosehill Road 6834 Halligan Avenue
Reynoldsburg 43068 , Worthington 430835
WBAER David Sears FKB8JGY Fred Yost
1678 kHaiser Drive 330 Dellfield Way
Reynoldsburg 43068 , Gahanna 43230
EEZARL Dave DiGiuseppe WABKECEE Dale Waymire
841 Evanston Drive 225 Riffle Avenue
Columbus 43232 ) Greenville 45331
WABSATF Emmett McDonald FABLWR Marlin Alberty
14120 Flintridge Rd. SE 1645 Dlentangy Road
Glenford 4373 Bucyrus 44820
WSEBEBW Joe Schumann WEBMMR Mike kKnies
=418 Marietta Road 1715 W1nd1ng Hollow Di.
Chillicothe 45601 Columbus 223
WBCCW John Ferrell WDBSOBT Tom Camm
IZ722 Wagner Cowrt 1267 Arkwood Avenue
Grove City 43123 Columbus Z227
ENSDME Bill Oelker WEBB8O0TH Ferry Yantis
8460 Bowers Road 1850 Lisle Avenue
Amanda 473102 Obetz 43207
WEBDMR William FParker WABRMC Arthur Towslee
2738 Floribunda Drive 180 Fairdale Avenue
Columbus 43209 Westerville 43081
NE8DUE Ron Re nolds WB8RVH Richard Goode
4642 Glengate Drive . ?Z21 Rallentine Road
Columbus S2E2 New Carlisle 435344
WBEHW Foster Warren WBRZG Corwin Miller
124 East Clark Street 4946 Haughn Road
North Hampton 435349 Grove City 43123
WABSEQY John Schlaechter WABTTE Fhil Morrison
2199 Lewis Road 154 Llewellyn Avenue
Columbus 43207 Westerv1lle 43081
WEBFRE William Ennis W8TV Bob g
1446 South Weyant Avenue 6118 edgwlch Road
Columbus 432132 Columbus 3235
WEBFWE Christopher Voisak NDBU Fhilip Brooks
2050 Ellington Road 412 Franklin Street
Columbus g_hk Figua 45356
FABGZR Warren Duemmel WBBUGY Bruce Jaqulsh
2488 Darbyshire Drive 193 Cherry Drive
Hilliard 43026 Centerville 45459
EBHRR Ira Bickham WESBURI William Heiden
260 Tiki Drive 4475 Kaufman Road
Merritt Is., FlL 32933 ) Flain City 43064
KBHVA Buy Cunningham, Jr. EBBUU William Rose
Z1 Birch+ield btreet 439 S. Murrax Hill Road
Flymouth 44865 Columbus 3228
ESISM Steve lacono WwBvsyY Jack Schmermund
1075 Virginia Avenue 401 North Main Street
Columbus 43212 West Milton 43383
WEJIDL. Doc Althaus ESGYAH Romnald Vanke
2619 Love Drive 35094 Longrifle Road
Columbus 4322 Westerville 43081
WESJDV George Martini WABZVN Nillard Mathuews
2027 Inn Road 21 Black Run Road
Columbus 4R2E2 Chllllcothe 45601

P H KR IR IE IR K I I Ke K A I K I KT I I NI I NN
Bl o SELL. o O~ TRAQDE™

Flace your ad in the ATCO Newsletter for items related to amateur
radio and television -~ there’'s no charge to ATCO members.
Fublication is subject to space availability.
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THE ATCO TUESDAY MIGHT NET MEETS EVERY WEEE AT 8 EST AND 9 EDT
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AT FIMAaMCIAL STATEMMERNT

CASH BALANCE:
As of 21 December 1987 . .ccssscnnscsnsnsonnansnnnnnnesesF245.173

RECEIFTS:

DS u s s v a v e s s na s sunnssensnnsnnnncunnsanassnnnnnnsnssesFeFO.00

EXFENDITURES:
FPrinting charges for January 1988 ATCO Newsletter....#% 59.08
Fostage for January 1988 ATCO Newsletteras.svaeeaessceunsn 16.3
Misc. costs incidental to publication of newsletter.. 21.58

Total ependi bt @S s e ssennnasnsnnsnnnansssnsssnannsnssnd 77.04

SUMMARY :
Cash Balance as of 21 December 1987 ..ccecveensnns o F243.13
RECEIipPLSeuanssnnunsancsancnnnnnsonennsnnansnsenssnnnaenns 270,00
Expendifilr @S .cu s vnvanuuusannnsvunnnsannnnnsnnnnsasnsn— 27.04

Balance as of 31 March 1988. . . ceccunnsscnasnssannscnsnassFq436.09

22 CENT FOSTAGE STAMF INVENTUORY:
Stamps on hand as of 21 December 1987 ...ccccnannansnanane o
Stamps USEUu eussurvusnssnsasnsnnsnssannansnasnnannnnensnss —18

37

22 cent stamps on hand as of 31 March 1988B. .. uwencsnnnses S

The above fimancial report was prepared as of 31 March 1988 by
Warren G. Duemmel, KABGBZIE, Acting ATCO Treasurer.

PR REIE SRR R RS T T T R R T R R R

OOUUR S TEO DOl AaRsS
(continued from pages )

Newsletter printing charges and miscellaneous costs (printer
paper, printer ribbons, photo copies, drawing supplies, etc.)
incidental to publication amounted to #2&68.759. Fostage charges
were F¥83,37. The total of these two items was ¥351.76.

Lunch and refreshments for The Antenna Measuring Farty on 19
September required a cash outlay of #53.82.

Sao, ouwr total expenses from the treasury were #403.88 or *#9.66
for =each member.
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I WE IRNCH TW SET MMODIFICASTION
{(continued from page %)

Ten kai manufactures a similar unit with a February 1987 date.
To modify this set, substitute R702 for R110 and SVR704 for VR101
above and proceed as instructed.

Tuners for hoth TV sets with part numbers CAE %-724 and CAE S§-717
can be modified for 439 and Q00 MHz. (Technical information
supplied by Bill, WESELE, and Tom, EABINY. éarticle submitted by
Bill, WEBURI.)
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