‘Welcome to the 19th Annual Central States VHF Society Conference.
We hope you will enjoy the program of activities and your visit to Tulsa.
It is a privilege and honor for me to serve as President of this prestigious

group of amateurs.

Last year the proceedings of the conference were
published for the first time, and were very well received.

‘We have decided

to continue this tradition and publish the proceedings of the 1985 Conference.
The proceedings will relieve the speakers from the burden of copying their

material for handouts.

It will also provide a means of distributing this

material to all conference attendees as well as those unable to attend.
Finally, it is hoped that the proceedings will become an established part
of all future conferences to fully document and credit the work and

accomplishments of the CSVHF Society.

This years conference is made possible through the dedicated efforts

of the conference committee:

Connie Marshall, K5CM
Pam Marshall, N5KW
DeEdre Calhoun

Sam Goldish, WS5TVG

Al Ward, WBS5LUA

Emily Ward

John Fox, WPLER

Tommy Henderson, WDS5SAGO
Larry Papke, WB5MPU
Marc Thorsen, WB@TEM
Mike Watson, W5UC

Program Chairman

Ladies Program

Ladies Program

Registration

Prizes/Wilson Award Chairman
Ladies Prizes

Chambers Award Chairman
Conference Comm. Proceedings
Conference Comm. Registration
Antenna Measurements

Prizes

I would also like to recognize those listed on the program whose
diligent work make up our technical program.

Your CSVHF Society officers and board of directors are:

Charlie Calhoun, W@RRY, Pres.
Connie Marshall, K5CM, V-Pres.
. Ed Fitch, WPOHU, Secretary
Joe Muscanere, WASHNK, Treas.
Ken Kucera, KA@Y

Tony Bickel, K5PJR

Terry Van Benschoten, W@VB

Tom Clark, W3IWI
Russ Wicker, W4WD
Jim McKim, WBCY

Rod Blocksome, K@DAS
Marc Thorson, WB@TEM
Louis Anciuax, WB6NMT
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19th Annual CSVHF Conference Schedule, 1985

Thursday, July 25

7:00 - 9:00PM Registration - Outside Indian Nations Ballroom
9:00 -10:00PM Board of Directors Meeting - Room 4201
Friday, July 26
8:00AM Registration - Outside Indian Nations Ballroom
8:30AM Greetings and General Information
8:45AM "YVHF Beacons - A Major Resource for the VHF'er,"
Terry Van Benschoten, W@VB
9:45AM Break
10:00AM "Coaxial Cavity Amplifiers,' Buzz Miklos, WA4GPM
11:00AM "A look at 2300 MHZ EME," Paul Wilson, W4HHK
12:00PM Lunch Break
1:00PM "Sporadic E - Propagation,' Jim Stewart, WA4MVI
2:00PM "Automation and the VHF Hamshack," Russ Wicker, W4WD
3:00PM "The Fall and Rise of a Five Meter Dish,"
Paul Shuch, N6TX
4:00PM "Grid Expeditions Above 1 GHZ," Gerald Handley, WASDBY
5:00PM Supper Break '
7:00 -12:00PM Noise Figure Measurements & VHF/UHF Flea Market
Indian Nations Ballroom
9:00PM Board of Directors Meeting - Room 4201
Saturday, July 27
8:30AM Business Meeting
9:00AM "ARRL Happenings,' Bill Tynan, W3XO
9:30AM 1220 MHZ Activities,'" Ed Gran, W@&SD
10:00AM "EME Activities from KL7," Dr. Tom Clark
11:00AM 1296 MHZ Transvertor Update," Al Ward, WBS5LUA
12:00PM Lunch Break
1:00PM Antenna Gain Measurements — Marc Thorson, WB@TEM
Parking Lot - West
6:30PM Cash Bar - Indian Nations Ballroom and Lobby
7:00PM Banquet -~ Banquet Speaker - Paul Shuch, N6TX

Sunday, July 28
9:00AM EME Forum
10:00Am YAMSAT'" Tom Clark, W3IWI



Family Program Schedule

Thursday, July 25

7:00 -10:00PM
Friday, July 26
7:30 - 8:30AM
9:00 - 1:00PM
1:00 - 3:00PM
3:00 - 5:00PM
8:00 -12:00PM
Saturday, July 27
8:00 - 9:00AM
9:00 -10:15AM
10:15 -10:30AM
10:30 -12:00AM
12:30 - ?
3:30 - 4:30PM
6:30 - 7:00PM
6:30 - 7:00PM
7:00 -10:30PM
NOTE:

Get aquainted time - By the swimming pool

Continental Breakfast - By the pool
Bus Tour - Oral Roberts University
- Frankoma Pottery
Lunch Break
Handwriting Analysis ~ Kay Beverly (KC4EF)
Certified Graphonalysist
Chiefs Room - Women's Hospitality Room Available

Chiefs Room - Donuts and Coffee
Chiefs Room - China Painting Demonstration
Ara Mae Calhoun
Break
Chiefs Room - Color Analysis Susie Westerhouse
Continued in Chiefs Room until 3:15PM
as requested
Shopping Spree - Southroads Mall and Southland Shopping
Center (Hotel Vans Avaliable)
Chiefs Room - Craft Quickies - For Children
Pam Marshall (N5KW) Supplies Furnished
Kiddie Banquet - Chiefs Room - Hamburger, Fries, Drink
Magic Show - Steve Lancaster
Video Taped Movies
Social Half-Hour - Cash Bar Indian Nations Ballroom and
lobby
Banquet - Indian Nations Ballroom

Ladies Hospitality Room - Chiefs Room

Babysitting - Creek Room

Please meet in the lobby fifteen (15) minutes
prior to scheduled tour departure times.
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VHF Beacons - Terry Van Benschoten, WdVB

Coaxial Cavity Amp's - Buzz Miklos, WA4GPM

2300 MHZ EME - Paul Wilson, W4HHK

Dish Designing - Paul Shuch, N6TX

1296 Update ~ Al Ward, WB5SLUA

Moon Program - Fred Fish, W5FF

1296 Amp. - Keith R. Ericson, K@KE

G-line Update - Warren Weldon, W5DFU

Aluminum Numbers - Kent Britain, WAS5VJB

Pre-Amp's - Kent Britain, WA5SVJB



= VIHIF BEACONS -

A MAJOR RESOURCE FOR THE VHF’er

by Terry Van Benschoten, W@VB
Rochaster, MN

Amataur Radio has the privilaga of imstalling
radio beacons on 10 metars and abova. What follows
is o discussion of the typas of baacorns allowed.
how we can best use thaem, and whare and what
frequancies are baing usad today.

Imcludad 1imn this package are excarpts of thae FLCC
rulas govarning thae inmstallatiorn of beoccms)
highlights of baacon usas, and a work shaat for
recording where the beacons ara cperating today.

It is vary clear that beacons are a whole lot
mora thamn Just "PPOPQgOtiDh Mornitors'.

July/85 WBVB




Subpart C — Technical Standards

§ 97.61 Authorized frequencies and emissions.

(a) The following frequency bands and
associated emissions are available to amateur
radio stations for amateur radio operation, other

Frequency
band

(kHz)
1800-2000
3500-4000
3500-3775
3775-4000
4383.8
7000-7300
7000-7150
7075-7100
7150-7300
14000-14350
14000-14150
14150-14350
21000-21450
21000-21250
21250-21450
28000-29700
28000-28500
28500-29700

Frequency
band
(MHz)
50.0-54.0
50.1-54.0
51.0-54.0
144.0-148.0
144.1-148.0
220-225
420-450
1215-1300
2300-2450

(GHz)

3.300-3.500
5.650-5.925
10.000-10.500
24.000-24.250
48.000-50.000
71.000-76.000
165.000-170.000
240.000-250.000
Above 300.000

(b) Limitations:
(1) (Reserved)
(2) (Reserved)
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Limitations
(See para-
Emissions graphlb])
A1,A3
Al
F1
A3,A4,A5,F3,F4,F5 4
A3A,A3J 13
Al 3,4
F1 3,4
A3,F3 11
A3,A4,A5,F3,F4,F5 3,4
Al
F1
A3,A4,A5,F3,F4,F5
Al
F1
A3,A4,A5,F3,F4,F5
At
F1
A3,A4,A5,F3,F4 F5
Emissions
Al
A2,A3,A4,A5 F1,F2,F3,F4,F6
AD,FO
At

AB,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5

AB,A1,A2,A3,A4,A5F0,F1,F2,F3,F4,F5
AB,A1,A2,A3,A4,A5,FB,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5

AQ,A1,A2,A3,A4,A5,F0,F1 ,F?,FS,F4,F5,P

AB,A1,A2,A3,A4,A5,F8,F1,F2,F3,F4,F5
AQ,A1,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,FB,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,FD,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,FQ,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,FB,F1,F2,F3,F4,F5
AB,A1,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5
AD,A1,A2,A3,A4,A5,F0,F1,F2,F3,F4,F5

than repeater operation, auxiliary operation and
automatically-controlled beacon operation, sub-
ject to the limitations of §97.65 and paragraph
(b) of this section:

Limitations
(See para-
graph{b])

5,12
5,9

5,10
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(3) Where, in adjacent regions or subregions,
a band of frequencies is allocated to different
services of the same category, the basic princi-
ple is the equality of right to operate. According-
ly, the stations of each service in one region or
subregion must operate so as not to cause harm-
ful interference to services in the other regions
or subregions (No. 117, the Radio Regulations,
Geneva, 1959).

(4) 3900-4000 kHz and 7100-7300 kHz are not
available in the following U.S. possessions:
Baker, Canton, Enderbury, Guam, Howland,
Jarvis, the Northern Mariana Islands, Palmyra,
American Samoa, and Wake Islands.

(5) Amateur stations shall not cause in-.

terference to the Government radiolocation
service,

(6) (Reserved)

(7) In the following areas the peak envelope
power output of a transmitter used in the
Amateur Radio Service shall not exceed 50 watts,
except when authorized by the appropriate Com-
mission Engineer-in-Charge and the appropriate
Military Area Frequency Coordinator.

(i) Those portions of Texas and New Mexico
bounded by latitude 33°24' N, 31°53",, and
longitude 105° 40’ W. and 106° 40’ W.

(ii) The State of Florida, including the Key
West area and the areas enclosed within circles
of 200-mile radius centered at 28°21' N., 80°
43' W, and 30°30' N.,, 86°30' W.

(iii) The State of Arizona.

(iv) Those portions of California and Nevada
south of latitude 37° 10’ N., and the area within
a 200-mile radius of 34°09' N., 119° 11' W,

(v) In the State of Massachusetts within a
160-kilometer (100 miles) radius of 41°45'N.,
70°32' W,

(vi) In the State of California within a
240-kilometer (150 miles) radius of 39° 08’ N.,
121°26' W,

(vii) In the State of Alaska within a
160-kilometer (100 miles) radius of 64° 17’ N.,
149°10' W,

(viii) In the State of North Dakota within a
160-kilometer (100 miles) radius of 48°43' N.,
97°54' W.

(8) No protection in the band 2400-2500 MHz
is afforded from interference due to the opera-
tion of industrial, scientific, and medical devices
on 2450 MHz.

(9) No protection in the band 5725-5875 MHz
is afforded from interference due to the opera-
tion of industrial, scientific and medical devices
on 5800 MHz.

Kee

(10) No protection in the band 24.00-24.25
GHz is afforded from interference due to the
operation of industrial, scientific and medical
devices on 24.125 GHz.

(11) The use of A3 and F3 in this band is
limited to amateur radio stations located outside
Region 2,

(12) Amateur stations shall not cause in-
terference to the Fixed-Satellite Service operating
in the band 3400-3500 MHz.

(13) The frequency 4383.8 kHz, maximum
power 150 watts, may be used by any station
authorized under this part to communicate with
any other station authorized in the State of
Alaska for emergency communications. No air-
borne operations will be permitted on this fre-
quency. Additionally, all stations operating on
this frequency must be located in or within 50
nautical miles of the State of Alaska.

(c) All amateur frequency bands above 29.5
MHz are available for repeater operation, except
50.0-52.0 MHz, 144.0-144.5 MHz, 145.5-146.0
MHz, 220.0-220.5 MHz, 431.0-433.0 MHz, and
435.0-438.0 MHz, Both the input (receiving) and
output (transmitting) frequencies of a station in
repeater operation shall be frequencies available
for repeater operation.

(d) All amateur frequency bands above 220.5
MHz, except 431-433 MHz, and 435-438 MHz,
are available for auxiliary operation.

(e) The following amateur frequency panas
and emissions are available for automatically-
controlled beacon operation: 28.20-28.30 MHz,
50.06-50.08 MHz, 144.05-144.06 MHz,
220.05-220.06 MHz, 222.05-222.06 MHz and
432.07-432.08 MHz using type A#, Al, Fg, Fl1
or A2J emissions (when type F1 or A2J emis-
sions are employed in these bands, the radio or
audio frequency shift, as appropriate, shall not
exceed 1000 Hz); all amateur frequency bands
above 450 MHz using emission types authorized
under paragraph (a) of this section. Limitations
of paragraph (b) of this section apply.

§ 97.63 Selection and use of frequencies.

(a) An amateur station may transmit on any
frequency within any authorized amateur fre-
quency band.

(b) Sideband frequencies resulting from key-
ing or modulating a carrier wave shall be con-
fined within the authorized amateur band.

(c) The frequencies available for use by a con-
trol operator of an amateur station are depen-
dent on the operator license classification of the
control operator and are listed in §97.7.

#4 FREQ AVAIL ABLE , EMisSieN TYPES,
F FREQ SHIFT REQUIREMENTS
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§ 97.65 Emission limitations.

(a) Type A9 emission, where not specifically ‘

designated in the bands listed in §97.61, may be
used for short periods of time when required for
authorized remote control purposes or for ex-
perimental purposes. However, these limitations
do not apply where type A@ emission is
specifically designated.

(b) Whenever code practice, in accordance
with §97.91(d), is conducted in bands authorized
for A3 emission tone modulation of the
radiotelephone transmitter may be utilized when
interspersed with appropriate voice instructions.

(c) On frequencies below 29.0 MHz, the band-
width of an F3 emission (frequency or phase
modulation) shall not exceed that of an A3 emis-
sion having the same audio characteristics.

(d) On frequencies below 50 MHz, the band-
width of A4, AS, F4 and F5 emissions shall not
exceed that of an A3 single-sideband emission.

(e) On frequencies between 50 MHz and 225
MHz:

(1) The bandwidth of A4 and AS single-
sideband emissions shall not exceed the band-
width of an A3 single-sideband emission.

(2) The bandwidth of A4 and AS double-
sideband emissions shall not exceed the band-
width of an A3 double-sideband emissions.

(3) F4and F5 emissions shall utilize a peak car-
rier deviation no greater than 5 kHz and a max-
imum modulating frequency no greater than 3
kHz or, alternatively, shalt occupy a bandwidth
no greater than 20 kHz. (For this purpose the
bandwidth is defined as the width of the frequen-
¢y band, outside of which the mean power of
any emission is attenuated by at least 26 decibels
below the mean power level of the total emis-
sion. A 3 kHz sampling bandwidth is used by
the FCC in making this determination.)

() Below 225 MHz, an A3 emission may be
used simultaneously with an A4 or AS emission
on the same carrier frequency, provided that the

- total bandwidth does not exceed that of an A3
double-sideband emission.
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§ 97.67 Maximum authorized
transmitting power.

(a) Notwithstanding other limitations of this
section, amateur radio stations shall use the
minimum transmitting power necessary to carry
out the desired communications.

(b) Each amateur radio transmitter may be
operated with a peak envelope power output
(transmitter power) not exceeding 1500 watts, ex-
cept as provided in paragraph (a) of this section.
Other limitations of this section and §97.61 also
apply.

() Within the limitations of paragraphs (a)
and (b) of this section, the effective radiated
power of an amateur radio station in repeater
operation shall not exceed the power specified
for the antenna height above average terrain {in
the table above.]

(d) The peak envelope power output (transmit-
ter power) of each amateur radio transmitter
shall not exceed 200 watts when transmitting in
any of the following frequency bands:

(1) 3700-3750 kHz;

(2) 7100-7150 kHz (7050-7075 kHz when the
terrestrial location of the station is within Region
{ or 3);

(3) 21100-21200 kHz;

(4) 28100-28200 kHz.

{¢) Within the limitations of paragraph (a) of

this section, the peak envelope power output of
an amateur radio station in beacon operation

Ree 33

shall not exceed 100 watts.
() An amateur radio station may transTAS
emissions on or before June 1, 1990 with a
transmitter power exceeding that authorized by
paragraph (b) of this section, provided that the
power input (both radio frequency and direct
current) to the final amplifying stage supplying
radio frequency power to the antenna feedline
does not exceed 1000 waltts, exclusive of power
for heating the cathodes of vacuum tubes.
Limitations of paragraphs (a), (c) and (d) of this
section and limitations of §97.61 still apply.

Ree 2 AP EMISSION LImITATIONS
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(3) When identifying by radiotelephony, a sta-
tion in beacon operation shall transmit the word
““beacon”’ at the end of the station call sign.
When identifying by radiotelegraphy, a station
in beacon operation shall transmit the fraction
bar BN followed by the letters ““BCN”’ or ‘‘B”’
at the end of the station call sign. This station
identification shall be made at intervals not to
exceed one minute during any period of
operation.

(e) A station in auxiliary operation may be
identified by the call sign of its associated station.

(f) When operating under the temporary
operating authority permitted by §1.925(¢) with
privileges which exceed the privileges of the
licensee’s permanent operator license, the station
must be identified in the following manner

(1) On radiotelephony, by the transmission of
the station call sign, followed by the word ‘‘tem-
porary,”’ followed by the identifier code(s) shown
on the certificate(s) for successful completion of
an amateur radio operator examination.

(2) On radiotelegraphy, by the transmission
of the station call sign, followed by the fraction
bar DN, followed by the identifier code(s) shown
on the cetificate(s) for successful completion of
an amateur radio operator examination.

(g) The identification required by this section
shall be given on each frequency being utilized
for transmission and shall be made in one of the
following manners:

(1) By telegraphy using the international Morse
code (if this identification is made by an
automatic device used only for identification, the

minute);

(2) By telephony using the English language
(the Commission encourages the use of a na-
tionally or internationally recognized standard
phonetic alphabet as an aid for correct telephone
identification);

(3) By telegraphy using any code authorized
by §97.69(b), when the particular code is used
for transmission of all or part of the communica-
tion or when the communication is transmitted
in any digital code on frequencies above 50 MHz;
or

(4) By video using readily legible characters
when A5 emissions are used, the monochrome
portions of which conform, at a minimum, to
the monochrome transmission standards of
§73.682(a)(6) through §73.682(a)(13), inclusive
(with the exception of §73.682(a)(9)(iii) and
§73.682(a)(9)(iv)).

(h) At the end of an exchange of third-party
communications with a station located in a
foreign country, each amateur radio station shall
also give the call sign of the station with which
third-party communications were exchanged.

Rer #4

code speed shall not exceed 20 words per
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§ 97.87 Beacon operation.

(a) A station in beacon operation shall not con-
currently operate on more than one frequency
in the same amateur frequency band, from the
same location.

(b) A station in beacon operation, either local-
1y controlled or remotely controlled, may also
be operated by automatic control when devices
have been installed and procedures have been im-
plemented to ensure compliance with the rules
when the duty control operator is not present at
a control point of the station.

(c) Beacon operation shall cease upon notifica- ZE F d’ 5’
tion by an Engineer-in-Charge of a Commission
field facility that the station is operating im-

properly or causing undue interference to other 8 Eﬂ cohd
operations. Beacon operation shall not resume

without prior approval of the Engineer-in- OPERATI oM
Charge.

(d) The licensee of an amateur radio §tatiop,
before modifying an existing station in
automatically-controlled beacon operation in the
National Radio Quiet Zone, or before placing
his/her station in the National Radio Quiet Zone,
shall give written notification thereof to the
Director, National Radio Astronomy Obse'r-
vatory, P.O. Box 2, Green Bank, West Vi.rgima
24944, Station modification is any change in fre-

quency, power, antenna height or directivity, or DEF ) M 1T ON P F

the location of the station. In such cases, the rules
of §97.85(NH(1), (2) and (3) shall apply.

| N BEAC‘)M"

Beacon Operation

A beacon station is simply a transmitter that alerts listeners to its presence. In
the Radionavigation Service beacons are used to provide navigational guidance. In
the Amateur Service, beacons are used primarily for the study of radio-wave pro-
pagation — to allow amateurs to tell when a band is open to different parts of the
country or world.

The Rules define beacon operation as one-way communication conducted in order
to facilitate measurement of radio equipment characteristics, adjustment of radio
equipment, observation of propagation or transmission phenomena, or other related
experimental activities. Automatically controlled beacon stations are limited to the

following frequencies (in megahertz): e
28.20-28.30 220.05-220.06 all amateur bands above 450 MHz
50.06-50.08 222.05-222.06

144.05-144.06 432.07-432.08

Emissions authorized for beacon operation are A@, Al, F8, F1 or A2J (when type
F1 or A2J emissions are used below 450 MHz, the radio or audio-frequency shift,
as appropriate, must be less than 1000 Hz. All amateur frequency bands above 450
MH?z are available for beacon operation with the general emission limitations specified
for each band. The minimum amount of power necessary to fulfill the function of
the beacon must be used, provided peak envelope power output does not exceed 100
watts.

Beacons are identified with the letters BCN or B at the end of the call sign —
KICE/BCN, for example. On phone, the word ‘‘beacon’ is added to the phone ID.
Identification must be made at least once per minute.

A station in beacon operation must not operate concurrently on more than one
frequency in the same frequency band from the same location.

A station in beacon operation may be controlled automatically (that is, no con-
trol operator is present) if devices and procedures are used to prevent Rules viola-
tions. Such devices and procedures include locked cabinets or doors, and limited
disclosure of command codes.




BEACONS — AUTOMATIC
CONTROL APPROVED

In Docket 81-823, the Commission amended its
rules to authorize automatic control for
Amateur Radio stations fransmitting one-way
“‘beacon transmissions to detect unusual
propagation conditions and to check out and
adjust radio equipment.” Previously, beacon
operations required manual control with the
operator present at all times, though the Com-
mission did routinely grant STAs to circumvent
this requirement. That experience, in fact,
helped convince the FCC that automatic con-
trol was adequate for complying with all the
other rules.

Comments received on the proposal were
generally supportive, though there was
unanimous disagreement with the Commis-
sion’s choice of frequencies to authorize
beacon operation in the 10-meter band. The
ARRL was concerned that provisions restrict-
ing manually controlled beacon operation to
specific beacon subbands not be included
because that would restrict experimentation.

The Commission cautioned that, while it was
not placing frequency restrictions on manually
controlled beacon operations, it ““would not
stand for illegally caused interference.”
Therefore, included in the rules is a provision
for ordering the cessation of beacon operation
when a station is operating improperly or
causing undue interference.

Effective January 3, 1983, these new rules
apply:

° FCC-approved frequencies for auto-
matically controlled beacon operation are

28.20-28.30 MHz,
50.06-50,08 MHz
144.05-144.06 MHz
220.05-220.06 MHz
222,05-222.06 MHz
432.07-432.08 MHz
All amateur bands above 450 MHz

® manually controlled beacon operations
are nol frequency resiricted.

e Ag, Al, F@, Fl or A2J emissions are
authorized for beacon use, When F1 or A2]
are used, the radio or audio shift must be
less than 900 Hz.

© maximum power is 100-W input.

® beacons ust identify once eac
minute with the station call sign followed
by the slant bar and the letters BCN or B
{while using cw), or “‘beacon’ (while using
phone), This station identification shall be
made at intervals not to exceed one minute
during any period of operation.

® no beacon can operate on more than
one frequency in the same band from the
same location.

® automatic beacons operating in the
National Radio Quiet Zone must follow
special rules (see June 1981 QST, page 54).

e automatically controlled beacons must
have devices installed and procedures im-
plemented to ensure compliance with the
rules when the duty control operator is not
present at a control point of the station.

® beacon operation shall cease upon
notification by any engineer-in-charge of a
Commission field facility that the station is
operating improperly or causing undue in-
terference. Beacon operation shall not
resume without prior approval of the
engineer-in-charge,

REE # ¢
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VHIF BEACONS — A& MAJOR RESOURCE FOR THE VHF® ar

GENERAL DISCUSSION OF REACONS

= Discuss what constitutes a Beacon

= Copy of FOO Rules regarding Beacons
= Attended ve UnAttended Beacons

- Freguencies and power levels available to sach

AWARENESS FOR LISERS AND QWNERS
= #L Friority - 100% Svallability!
~~~~~ Cormsbant ERF (powser level)
= Gonstant Antenna Fattern
- Freguensy Bhalbd Lity
----- Beacon 1D er should Provide:
---- Gedo Loocation
‘‘‘‘ Call Letters
~~~~ City and State
---- Etfective Radiated Fower
~~~~~ Antenna Folarization (MHoriz, Vert, Onnid, RH, LM
= Status (Euperimsntal, Operational , Test)
- Optdional -~ Fhone Mumber to ocall i$?nm one else s on.

- Discuss costs dinowered and value of reports returned

the i me)

DX USBES (Maans you don®t hear i
----- FROPAGATION! BAND FENTNE P e e
~~~~ Frovides first dndication of an opening on a guiset band
~ HMaelp determnine Type of DX Opening
~~~~~ Checl several beacons for exbtent of opening
= METECGR SHOWERS

= Add stripohart recorder and determine pealk of meteor shower
alasn experimant with beam heading and elevation

7/85  WHVE =)
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VHF BEACONS ~ A MAJDR RESOQURCE FOR THE VHF ™ ar
LOCAL USES (Defined as hearing it the majority of the time)
- Use as a signal reference for station modifications
- check coax
- relays
- preamps
- feadlines
- Filters
- eto
- Reaeiver_ayatem check
- Complete system check of the receiving system
- Comparison of different rigs/recelvers
- Frequency Checks
- Check width of RIT
- Drift-Frequency Stability
- Gguel ch Check for sensitivity
- Attenuator Checks
~ Tower and Antenna

- Calibrate Rotor - Azimuth
did antenna or mast slip in rotor?

~- Flot Antenna Patterns
- Verity antenna improvements
- Replaced old yagi with new widgit
- Went to multiple antennas - are they stacked
correctly?
- Checl antenna lobes for moistuwrs or iced up antennas
- Vearify antenna height in regards to tree foliage, etc
- Broup Discussions
- Freguency
- Bignal Strength
- Relative "Quality" of the receiving stations
- Update each other on Beacon changes

7/8% WHVE =2




VHF BEACONGS - A MAJOE”RESOURCE FOR THE VHF®er

UNLISUAL. UBSES
- Code Fractice
- Dabug computer hardware/software for code reception
- Check out equipment at hamfests (Buying and Selling)
- Demonstrating youwr station to visitors
- Depending on how LOCAL. ...
- Gan watch for local propagation snhancements

I+ real close, use it as signal souwrce in an antenna range

~~~~ Bring along on DX7pedition to check out system
----- Frovides signals for those with 88E handhelds while Flying

- Uses for the Beacon Qwner

- Great for club discussions
~~~~ HMow they replace repeater usage by seriows VHFers

DISCUSS AND FECORD "Where's tThe Beacons?

DIBCUBE BEACON FROPOSAL. - The "L E D 8" System
- da WOVE/B /ENZ48R/400H/0OMNI/STABLE

formaty  / LOCATION / ERF+FOLARIZATION / DIRECTIVITY / STATUS

T/E5 WEVE -3



FRER CALL
50. Q@5 VEBR
52. 005 WAHTH/KHE
S0. 008 KaGsuy
5@, 042 WAGMHZ
S Q40— KL 7CDE—
5Q. 045 WBEMAT
50, @48 WABIJZ
S¢. 248 EEARC
50, 250 VEENAR
5. 259 VEBVHF
52,250 WRLEXN
SIS =13
S50, 055 WABFSF
S2. 056 N4NZ
50, 258 WABIGY
S, BER MHEERI
S, RED WRABONGD
S, B6E WavD
S0, 054 WE4IJY/4
S2. 065 WaLJIR
50, DES WESZRL
. 066 Vo AM G
S, 273 MEET
5. 072 VOBWE
ot v HEBHTF
S, 875 WZEJ
SF. 7S VELLRR
SR.@7E WARYTM
S, 73 W7HMA
52, 075 K5I
3. 277 NELL
5. 877 VE3DRL
S, BE@ WiBW
S, 285 WAB.JRA
S0, 286, VE1RSJ
S0. 088 . VEL8iX
S, B3 WREJRE
S@. 393 WABFTA
52, 135 K7:iHT
5. 098 HEEIT
5%, 120 KHEEIG
5@, 103 NBAJD
5@, 104 K&ETR
S, 110 KBEDX
i - A M
S50. 440 KINFE

CENTRRL STATES VHF SCCIETY

BEACON LISBT
JUNE 1985

GRID SO EIRP

FM 19 2.1
2

EN 3! DX g

PN 1E NH i5

ZL 49 =

E¥ 23

FN 31 MR 5

LOCATION

NW TERRITORY
HZI

M

SAN DIEGO, CA

ALASKA
NJ

ca

PLBERTA

’?

NW TERRITORY
MATNE

o

H

M

L AUREL, MD
-:l_

DENVER, OO

O%'H RIVER, N
SREUDA
DES MOINES, 1A
NE
PRINGE ZDWARD 18
AOCHIETER, MY
a7
0x
N HANSAS

AT e
:DRL‘;‘:,\_rg Y
o

N CR

ST JOHM' S, NEW HRUNSRICH

T

e T A 2
NEW BRUNDWICH

cr

auAM
ALASKA

BURLINGTGN, o7




FREG CALL GRID ERP LOCATION
144,251 WRBVMY 2 OKLAHOMA CITY, OK
144,251 WBRIEY | - FN 12 NH 3-15 ROCHESTER, NY
144,053  WaVE EN 34 102 ROCHESTER, N
144,054  WESRJIL EL 98 iR ORLANDO, FL
144,055  WROQIY NE
144, 855 K@PR/7 4 SW MONTANA
144,255  K@NG EN 1@ i@ LINCOLN, NB ,
144,056  HSJe KT sol OKLAHOMA CITY, OK
144,056  WOPN EN 26 100 DULUTH, MN
D44, 064  WIVAS & 8E LA
0857 KHe HmE™
220,052 KADBADV/E FN 12 NH 15 ROCHESTER, WNY
SED, Q55 WR4FGR FM 18 13 WOODBRIDBE, vA
431,095 VELSMU NOVA SCOTIR
432,873 HBNG EN 12 LINCOLN, NE
435.@75  WABONG - OH
432,075 WA4PGI vA
432,@77  NQUU EM 19 7 ARILENE, HS
432,070 _W42DW 4 FL
007’7 /( }/(r’*llil/"'/gi
1296. 185 HKFSN EM 12 5 ARLINGTON, TX
1296, 23D WAODW L3 Fi
l2 {(’plcﬁdc\ Ko Hatls
2304, K3mMTH 1@ PROPDSED 7

Ziease note any srrors or additions. I am trying to keep this asz up to
date as possibleg., I Bave not heard from all these stations so if you
wnow one of these operators please have him confirm his beacor data. I
mave a slank data sheet I will send to anyone interested.

e

Reaort changes to:
Rarry Huelow WAARJT
4118 Emersorn Ave. N.E.
=}

. R1~1as, IR 524
~236%9 Central Time (8-12PM) Central Time
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COAXIAL CAVITY AMPLIFIERS

Buzz Miklos WA4GPM
R&D Engineer
EIMAC Div. of Varian
1678 Pioneer Road
Salt Lake City, UT 84102




TI. COAXIAL CAVITY THEORY FUNDAMENTALS

The coaxial cavity resonator is nothing more than an
extension of the LC tuned circuit used on the lower
frequencies. The inductor or coil becomes the walls of the

cavity and the capacitor becomes the distributed capacitance
along the coaxial lines.

— EQUALS —

LUMPED OR DISTRIBUTED
ELEMENT EQUIMALENCE

For the low frequency circuit, the condition of resonance is
met when the capacitive reactance equals the inductive reactance
or

——.—_l———— L3

For the coaxial circuit the same conditions must hold true.
Since the values of inductance and capacitance are distributed
along the line it is a little more difficult to mathematically
describe resonance. A good approximation, however, which will
lead to the length of the coaxial line is a relationship based
on the input inpedence of the line.

Zin = jZz, tan ©

If we try to match the line to the foreshortening capacitance
Cqr We will have

1
@ ¢, = JjZ, tan ©

where C. is the forehortening capacitance at the top of the
line, j%o is the characteristic impedance of the line and 6 is
the electrical length of the line in degrees. To use the above
formula, it may help to review that the characteristic impedance
of the line is given by

D,

Z, = 138 log D,



and the wavelength is defined by:

3 X 108 neters/sec 11808
' or = ) inches

Fyuz , Funz

II. COAXIAL LINE CHARACTERISTICS

A. Voltage=current Distribution

For a quarter-wave line the voltage and current

distributions are shown below.
: A

|

3 L
[} I . 0 E .
VOLTAGE & CURRENT DISTRIBUTION
ALONG & LiNg

For longer lines the voltage and current distribution
will repeat every half wavelength. Note the
distribution for the 3/4 wave line shown below.

3

P e
I /)///T

N>
|

&

CURRENT & VOLTAGE DISTRIBUTION
ALONG %) LINE

B. Length of Line va. Characteristic Impedance

The physical length of coaxial lines is dependent
mainly on frequency but alsoc on the characteristic
impedanceof the line. A line with a high Zo will be
shorter than a similar line resonant for the same
frequency, but with a lower Zo.

Hi Zo Lo Zo

HH HH

BOTH LINES RESONANT
AT SAME FREQUENCY




C. Bandwidth

The quarter-wave coaxial resonator can be
characterized as having the least losses and the
highest gain bandwidth in amplifier operation. Longer
lines such as 3/4 and 5/4 wave lines are characterized
by greater losses and decreased bandwidth. This is
partially explained by the fact that these longer lines
have increased stored energy associated with them and
‘have a higher loaded Q. If possible, designing for a
high characteristic impedance (50 to 90 ohms) with 1/4
wave resonance will result in a more efficient circuit
than one with a longer length line.

III. COUPLING

Coupling energy into and out of a coaxial resonator is
accomplished with any one of several coupling methods. The most
popular are the capacitive probe and the inductive loop.

A. Loop Coupling

Inductive or loop coupling couples the R.F. energy
via the magnetic field and will be at a maximum when
the loop is placed at the point of maximum current
along the line. Such a loop will also act as an
impedance transformer and perform a matching function
between the coaxial line and the load.

The simplest form of inductive coupling is an
untuned loop. This form is usually fixed in size and
position so that the degree of coupling is also fixed.

] ]

He

a

UNTUNED TUNED

INDUCTIVE OR L.OCP
COUPLING

By adding a capacitor in series with the loop, the
reactance of the loop can be tuned out and the circuit
is able to cope with high standing wave ratios on the
outgoing transmission line. The degree of coupling,
however, is still fixed unless some means are provided
to vary the position of the loop.



Capacitive Probe.

Capacitive coupling couples energy from the
high-voltage point of the coaxial line. The coupling
is varied by moving the probe nearer to, or farther
from the center conductor of the coaxial line.

CAPACITIVE PROBE COUPLING

The capacitive probe also affords an impedance match
between the high impedance of the line and the low
impedance of the output line. The value of the
capacitance is usually quite low, in the order of a few
picofarads.

Combined probe and loop.

In some cases where a coaxial line is made to tune
over a very wide frequency range the coupling must also
be made to move in order to be efficient. If this is
impractical, it might be easier to combine capacitive
and loop coupling and thereby simplify the mechanical
design. Shown below is an example of probe-loop
coupling.

When the probe is close to the fixed arm, the coupling
is similar to loop coupling with a variable amount of
capacitance depending upon the proximity of the probe
to the fixed arm. As the probe is moved further away
from the fixed arm, the coupling tends to be more
capacitive. This type of coupling is found on many
types of military surplus cavities and is shown here
for the purpose of understanding what might be found in
some of these circuits.




IV. DESIGN EXAMPLE ~ Y-846 TO OPERATE AT 1296 MHZ

We desire to operate the tube using a coaxial resonator on
input and output and be of such design that the tube can be
easily replaced and tuned. This suggests a cavity following the
outline shown below.

A\l
[ l

]

_‘

1. Determine wavelength for 1296 MHZ

11808
1296 = 9.1111 inches
2. Determine the characteristic impedance of line. (This

is a practial consideration based on what sizes of
tubing are available and the size of the contact
surfaces of the tube.

For our case, let the I.D. of the anode be 3.75 inches
and the 0.D. of the grid line be 2.00. Therefore,

Z, = 138 log (3.75/2.00) = 34.94n
3. Next, calculate the capacitive reactance of the ancde.
From the data sheet C, for the Y-846 is 8pf.
Therefore,
Xo = 1
jw Cq
= 1

ok 7r %*1.296 X 102 X 8 X 10712

15.35 .-



Now use the general formula for coaxial lines where

jXc = jZ tan ©
e = tan™t, (15.35
: 34.94
e = 23.71°

the line length in degrees must now be converted to
inches by simply using the relationship

8-

260 = inches

23,71 * 9,1111 .
360 = ,6001 inches

Since .6001 inches would be an impractical length for a
plate line--we will add a half wavelength and use a 3/4
wave line.
.6001 + (9.1111/2) = 5.156 inches
Input Line: Follow the same procedure for the
grid/cathode line using the appropriate
value for Cj, and a practical Zo.
I.D., of Grid Line 1.75
0.D. of Cathode 1.125

Calculate 20

138 Log (1.75/1.125) = 26.48-n.

1

Calculate Xc = jaocgk = 6,82

calculate length of 1/4 wave line in electrical degrees
6.82
e = tan™t . | 26.48

calculate line length in inches.

14.443 % 9.1111
360

= ,3655 inches




Since 1/4 wave line is too short to be practical, make
it a 5/4 wave line. Length is then

.3655 + 9.111 = 9.4766 in.
output tuning and coupling.

Since the cavity is designed to operate over a
narrow frequency range, a single capacitive element
will be added to the anode line rather than changing
the length of the line with a plunger. Not more than 1
to 1.5 pf will be required and this can be easily done
with a 3/4" disc soldered to the end of a 3/8 X 24
screw in the anode line side wall. It must be placed
at a voltage maximum which would be 1/4 wave above the
bottom end of the anode line. Therefore, the tuning
cap should be

9.1111/4 = 2.27 inches above the bottom

of the anode.

Likewise the output probe is placed 1/4 wave above
the cold end of the cavity and a 3/4" disc will provide
the required capacitance. An outline drawing for an
output probe is included in the appendix.

Input tuning and coupling.

To accomplish a good input VSWR a plunger is
chosen to tune the grid/cathode line and a capacitive
probe is used to match the input to the line. The
placement of the input probe has to be estimated to
some extent since the final position of the plunger is
variable. However, it still must be placed 1/4 wave
above the plunger position and for this cavity 2.227
inches above the predicted position of the plunger.

GRID LiNE
CATHODS
LINE

1HNT
PRoas

L-.._-_.- R R . PLUNGER



Bypassing and Voltage Feed.

The plate bypass is a simple capacitor made with
KAPTON. This material has excellent high voltage hold
off, does not cold flow like teflon and has a
dielectric constent of about 3.6. An example design is
shown below using 5 mil KAPTON which will hold off over
10KV and provide 200pf of capacitance.

SHDERL

KAPTON

The cathode needs to be insulated above ground for bias
purposes and this can be accomplished by splitting the
line with an insulator near the tube and bridging the
dis-continuity with capacitors. Four to eight chip
capacitors or ceramic disc caps of about 100 pf each
will be sufficient for this part of the circuit. Since
the split occurs at a voltage minium on the line no
choke is needed when bringing the bias and filament
line into the cathode.

NONNNNS

/ INSULATO R

LCHIP oR DISC
CAPS

NSNS

Y
INAN

Tt T T S CATHODE LINE




10.

Finger stock and contact surfaces.

Finger stock provides a flexible, low inductance

contact to the tube as well as allowing for easy tube
When designing collets for

installation and removal .

finger stock use the dimensions supplied by the
manufacturer of the fingers and the outline drawing of

the tube to determine the proper dimensions. .

Providing

.015" to .025" interference per side between tube
surface and finger will result in a snug fit.
example is shown below.

p-.2- /4

f/;
i

<

R.100+ 178 =2.278°

; //(APTO// S 7 oBTAWN
== T i 7205 ™ THE COAET.

A design

- — en

1 ANMoDE  FrAmee  DIM R
o IO — 2132

. FiveeR s Toek 77-360
DEPTH 7%4 = ,/09

3. Ariow 0RO JNTERFEREME
PER  SIDE oR , 040" .

4 SUSTRACT 04O FRUM  TiE
TUTAL Firveée  ToCk DEFTH
For THE DIAMETER

V218 - o040 = 118

THE I DTH  OF
ADD . 178 TO
THE  SMAw ST DIA FOk  THE

ANODE FAANG L

During assembly of finger stock and collets try to
avoid the use of a torch--over heating the fingers will
remove the temper and they will no longer be springy.
Use a hot plate to heat the work and if possible, make
an aluminum plug to hold the fingers while soldering

them in place.



INPUT / OUTPUT ~ PROBE
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Y846

TECHNICAL DATA
® PLANAR TRIODE

The Y846 is a planar triode of ceramic/metal
construction and rugged design to be used especially in
highly linear amplifier operations up to 1.5 GHz.

. The Y846 may be used as an amplifier or an oscillatorin
the CW as well as the grid or plate-pulsed mode. in TV
translator service, transmitting video and aural signals
simultaneously in the same channel, the intermodulation
distortion level is better than -52 dB.

GENERAL CHARACTERISTICS'

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heater: VOIAGE .. ovvee ettt ettt ittt et 5.7 £ 0.15V
CUITENL, At 5.7V .ttt ittt e e e e e 3.3A
Transconductance (average).
1D = 350 A vt ettt et et et e e 120 mmhos
Amplification FACIOr (BVEFAGe): .. v vt v et et it 160
Direct Interelectrode Capacitance (grounded cathode)?
01T s R R REEERE 18.0pF
COUL .+ v vttt e e e e 0.07pF
P ettt e e e 7.3pF
Frequency of Maximum Rating: .......oouviuuainnernie e 1.5 GHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the result
of additional data or product refinement. Varian EIMAC should be consuited before using this information for final equipment
design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to the proper
temperature, the grid-cathode capacitance will increase from the cold value by approximately 2pF dueto thermal expansion
of the cathode.

4695 4/84 2500 Printed in U.S.A.

Varian EIMAC/1678 South Pioneer Road / Salt Lake City / Utah 84104 / 972-5000




et

MECHANICAL
Maximum Overall Dimensions: A .

e 1 T O S R R e 3.188 in; 81.0 mm

01T a1 0 S R R RS R RRRRE 3.180 in; 80.8 mm
NEE WEIGHE © ottt ettt e e 35.3 oz; 1000 gm
OPErAting POSIION ...\t ettet ettt et ts et Any
Maximum Operating Temperature:

Ceramic/Metal SEAIS ... uvtt ettt 250°C
COONNG « « e vttt e et e e e e et e e forced air

RANGE VALUES FOR EQUIPMENT DESIGN

Min. Max.
Heater: Current at 5.7 VOIS .. oot e e 3.0 3.5 amps
Cathode Warmup TiMe .. ..vv ot 120 — sec.
Interelectode Capacitance* (grounded cathode connection)
(0112 DT R e 16.0 20.5 pfF
0T ] S — 0.07 pF
P o v e et 7.0 7.9 pF
* Capacitance values are for a cold tube as measured in a special shielded fixture.
AMPLIFIER OR GSCILLATOR - TYPICAL OPERATION
ABSOLUTE MAXIMUM RATINGS: Class A linear amplifier in TV translator service, aural and video
DC PLATEVOLTAGE ... 3000 VOLTS signals simuitaneously.
PEAK PULSE PLATE VOLTAGE .........covenns 3500 VOLTS
DC GRID VOLTAGE ... i -150 VOLTS [T [V 1= 103 A E R R PR R 760 MHz
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE Heater VOIAGE . ..ot vi e 5.7 VOLTS
Grid negative to cathode..........ooovieeoine 300 VOLTS DCPlate Voltage. ... oveinien i 2400 VOLTS
Grid positive to cathode ... 30 VOLTS DC Grid Voltage (ApPProximate) ...........coooivieie. 8 VOLTS
DC PLATE CURRENT ... i 0.6 AMPERES DC Plate CUMTENt. ottt ettt et 340
DC GRID CURRENT ... 0.05 AMPERES GRIM + et ettt et e s 19 dB
AVERAGE PLATE DISSIPATION Power Output (Peak Sync).......c.ooovvviniinns 200 WATTS
Forced Air CooliNg ..o iaen 1500 WATTS IMD (3Tone Test) .....ovvienietiiiaa ey > -52 dB*
GRID DISSIPATION (Average) ......ccoevvvvnenns 1.5 WATTS
* Typically, the IMD 3-tone test data observed are -55 to -57dB
depending on the cavity/circuit used and the adjustments made.




DIMENBIONAL DATA

INCHESB L

LLINETERD

(=11 MIM. MAX. REF. LI MAX. REP.
A 3189 a1.00g
8 12100 | 2.122 5334[5390
% l‘?éig 1.260
3120 fz% a5 8
205 268 521 6%
: G 115 ] 125 2921 3.1
H1 275 98
J 1 278 698
a5 T NEeXe]
M | [sRE| 7938
| .4i5 | 1,436 3554 %47
- $ T 1.795 1 1.825 45594630
K W BI5 [ 5% 12081259
NOTES:

1. REF DIMENSIONSG ARE FOR INFQ

ONLY & ARE NOT REQUIRED FOR

INSPECTION PURPOSES.

—RADIATOR

%
9
ANODE

! L J/ ‘ ®*

'1:————!]\ o
N RS
- ™~ CATH/HEATER
\—HEATER

o
(B ——— =
P"“_—_@_————

(E)
(E)— 2.(%) CONTACT SURFACE
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finger contact strips

of berylllum copper, alloy 25

( for grounding and shielding in
high-frequency equipment . .. for
forming large-diameter contact
rings

A wide variety of beryllium cop-
per finger contact strips provides
engineers and designers with flexi-
bility in the solution of grounding
and shielding problems. Various
lengths, widths, thicknesses, con-
tours and hole locations are possi-
ble for many of the standard
catalog items shown here.

Engineering Design
Kit Available

An Engineering Design Kit is
available to permit the engineer
the utmost latitude in his search
for the exact strip configuration to
effectively meet his needs. Each
assortment contains short lengths
of at least 34 items listed on Pages
6 through 11 .Includes data sheet
on elastic performance of finger
strips.

Order assortment by Number
97-272.

10

3
aR

i~

I3 o«
BEN R

L ’_—————"
figure A 97.300
- —% pileh
3 -53—2- sphercal R
. stol
{ =

| L

{ ]

k. VO L L

CONTIPS available

figure B

| SR . -

CONTIPS available

fingers opposite

187 pitch
& 1
‘:HF R
—+
\ —'r
r-f t

187 pitch
3
[
1
e R

-

CONTIPS available on
97-111, 97-112, 97-114 and
97-116 only

t pitch
{0 slot

figure D
,
15
X | /;aon
R ]
! A
v ot
ore L—‘ '
2 97-224 .
0 to 55 max
010 3
015 ", 025R,
T T
not available with  + ¥ -
r— 005
CONTIPS
—
32
97.251
figure E
—"1 ['- 157 pitch 5
f ——1-11-*040 slot "1 16 {“’

— o

)
¥
b,

I

CONTIPS avaiiable 97-41

1n
EH 006

to ouiside -—l

0




fingers may or may not
be opposite

1
] 1 EH —

PR

j we T e
l 4«

L

e om amdlan e — oY .

i

CONTIPS available

—wi = 075 pitch 10
—e— 025 slot T r— s

spher R

T e

20

-~ Dilch
s b siat
i
I

figure G

L

-

614 spher R
iy \
. T ,‘,
CONTIPS available 03519 Y
- &
> Lok nik I
- 97.223

fe— pitch
j—lll'— slot
figure H i !

e e T e T

figure | 5
-3
ARt LEmEASET, e, Ty Qw‘/“_fg't:—:j [ D gt
- o pe- 095 pitch
— >t -~ 030 slot
{ 36
.16 l 005
J i
1
R RS ) - t s
97-370
not available with CONTIPS
figure J —{ l+.154 pitch 040
. e ~— 095 =154 pite :
. = b 059 .062——4: ~ %sphen R
-y - - . ’ =
| ir
64
4 | 85
¥ l loxo
] T
1'010’1
} L offset
oo e 97430
CONTIPS available
figure JJ rer
REF,
.020
rn— 450 pact
Q20
O
naR _}‘
¥ s
( —16 |/°
] —— '

contlps available

of beryllium copper

dimensions in inches

catalog | fig-| pitch| slot | 8B stock | wt. per
number | ure lLe.ngth I1g)oo in.,
97-110 | C | .187 | 047 | % 16 1.3
97111 C | .187] .047 | 5% 16 1.3
97-112 | C | .187 ] .047 | %% 16 1.3
97-113 | C | .187] .047 | 54 16 1.3
97-114 | C | .187| .047 | %4 16 1.3
97-115 | 8| .187] .047 16 1.1
97-118 | C | .187 | .047 | *'44| 16 | -1.3
97-117 | A | .187] 0471 % 16 1.3
97-134 | G| .075] .025} 16 .9
97-135 | D | .134] 040 | '%.4 16 1.4
97-136 | G | .075] .025 | Vis 16 6
97-137 { G| .094] .031 | %, 16 2.0
97-139 | H | .094| .031} %, 16 2.0
97-210 | 14| 050} 01214 12 5
97.211 | 13| .100|.062 |4 12 .5
97-221{ D] .060] .020 | %, 12 3
97-223| G| .060] .0201'% 16 35
97-251 | 0| .127 | .050 ) %2 12 3
97-280} G | .075] .025} s 16 3.0
97-300 { A | .165{ .040 | ¥, 16 .8
97-310( O | .187| .062}| % i6 1.4
97-320) €} .1721.047 | % 16 2.4
97-330{ F | .075].025 16 1.3
97.340 | D | .163 ] .015 |4 16 1.6
97.360 | H | .0751 .025 | A 16 .9
97-370 { | .095 | .030 ] .16 16 K:X)
97-380 | H | .060 | .020 | 'A 16 .35
97-390 | D | .134 | .040 | %4} 16 1.4
97-410 | E | .157 | .040 |14y 16-] 1.8
97-430 | J | .154]1.059 |'4 16 1.4

8 lengths: Stock lengths supplied unless

shorter iengths are specified . .

. cut to near-

est slot, Specified lengths may have partial

fingers removed.

widths: Other widths and special contours

available to order,

standard finishes add suffix fo
catalog number

as heat-traated -

user to apply finish -

bright finish

for welding, soldering —A

silver plated

0002 {*.0001} inch thick -5

gold plated

000050 in, min. -G

other finishes to specification

CONTYIPS
localized deposits of silver or gold
’ add suffix to
catalog number
SILVER CONTIPS only —K
SILYER CONTIPS plus KS
silver plating -
GOLD CONTIPS only —GK
GOLD CONTIPS plus _GKG

gold plating

1



KAPTON:

EFION:

APPENDTIX

Advance Flectric Labs
Belmont, CA - 1-415~-592-4550

Commercial Plastics .
Local Dealers
AIN Plastics

FINGER STOCK: Instrument Specialties

P.0. Box A
Delaware Water Gap, PA 18327

BRASS TUBING

Copper & Brass Sales
1285 67th St.
Emeryville, CA 94623

1-415-658-7212

1-717-424-8510




T T 4 e N i B e e s e S R e e e e e o
ﬂi_lL‘...M:Q | L [ BEERREEREEREE
N SR S NN ] T T
L L | NN [ A
: i AR
- +- , w 08 ,ir_ _ L@r __;usw.-.m;;
IR B LN T Tlog T Sy G A T .
RN T — . {7
257 ¢Y T N
[ | T ; i I «
: _ A : - b a T }L(L.I |
L 23 ~ ] Mgwi 12474 0, ;@N _ Mﬂﬁriﬁ
4 . N ] !
3 EEmELL . i ﬂj *Up m_. i :m_ M
.. . , i
i =1 ‘ w _
1

3
i
T-
s T-
{ !
l H
,,
-
[ ——
i
{

;..__‘._‘,L o

=

\.9!,.__?_&._'. .

N
!

', '-+r—-:._)

: S

! Ls

~

<

=

L

5

I-’

e
™ )i

BER 7T L

v
&
£y
v
-
hats
5
i

1o

== v

=l
by
,‘15*
).
)
Ei 3
.Er'r“ 2
. ,I'; x\ .
T A4 I
. \E‘
W
o
*i
Ll
!
i
g
=
e

=3
-3
o
oL
(\2]
17}
W
x
Ql;
> ﬁ- 4
HE it
o)
s
S
r—-—-tt»-
e
v—-%




. . .
Ferformance of a dish antenna in relation to £/ rat/o,
illuminated by a dual mode horn (w2 iy design)on 1296 Mc -

N W e 9 = v

35 S & o S @ & 2w < & -
TRANSMISSION PERFORMANCE
37 & *Gain of 2o0ft dish dia I
4Bi 3 e ~ 'S On ~ot,59 f/D maximum
¢y 2apertur efficiency
+hasde 35 - NG nF=0,545 » where spill-
for 5:Smdish ‘\ over 115 = (83! and
owv 1300 3 s illumination 77'. =9, 776
18 ' /
RECEPTION PERFO CE
17 WK maximum at 0,52 (oi54)
16 ”0,5,,/3 g f/D ratio
dB 5 P 'I’ e § (iaiculated sun noise
-5 4P === NF, Flux 65)for a 2oft
Pt " L~ /_,» \.ga\ §. dish and 0.5(1.0)dB
on Lioe ./,,, | P r noise figure preamp.
, 13 —
7 Ratio of th 1 h
o (e} ermal eart
5+ W"M 5\ noise (antenna aimed
at ground,-20° elevation)
4B 5 ] \dﬁ & to cold sky reception.
! \i o
A > )l" E It is a measure of
A LA . § receiver system
3 // A'fr‘ m"" temperature independent
2 _ 0f antenna gain.
. 2 A o
180 NS o Noise temperature of
R N ‘s receiving system with
160 - N N, ©0.5(1.0)dB NF front
N R S end, antenna aimed at
! AN ‘\\\ /i/ & zenith.
140 Ay
B §
o B
Ko N T Ao pe
calculate ased on a
100 S 4’,4*05 <) measured beam pattern
LA § diagram of the feed
80 ] (y horn.
o Reflector-,phase~ and
6o polarization efficien-
o™ %t © 3 w N < " , Cles are77=1..
S 8 8§ S S5 &§ s 9§ H
£/D ratio
8 s~ 5 s = (] .
[FISENRNERERE NN RN ISNRSNRINE RNRNEARATY AR ANT t

Subtended semi ongle of par:holoid 'June 1984, OE 9 PMJ







STEP:

i3l

]

CHECKLIST FOR PARABOLIC ANTENNA DESIGN

by H. Paul Shuch, N&TX

Copyright 1983, Microcomm

PROCEDURE :

Specity operating ftrequency

and wavelength., Femember that
o= 2BSF

where £ is in BHz, and

W is in cm.

Determine antemna diamster

from required gain.
ﬁa = T Wz DE
a2
where [ and 2 are in the
zame units fi,=e. cmi,
1 represents efficiency
{typically L350, and
ﬁp iz a power ratic fnot 4B,
Select deszsired focxl length to
diameter ratio:

lowest =idgde lobhes
narrowe=zt main o

Calculate focal length by multiplying
F;D ratic (step 3 by diameter tstep
Compute Z-dB beamwidth, 'n degrees:

$ (Radiansy = xS Doy

Legrees = 1 Radians x 188 > 7
For each point on the surface of ithe
disgh, calculate distance From center
f¥) and depth from the back =i from
the equation:

"\

Determine required dimensional
from: 4 % 8.1 X

- -
23

T

precisian

for

o+

or

il

EXAMPLE :

Rl
i
IRV
]
landi 5 N

.
w2z
I
]

DIUR A

n
3

dE

,T:-l"_{t
|
L g

L)
1

o

el K
r. 151

I TR
et Fo0

i
n

II
-

F = 125 cm

>
&

- @
at the rim,
y = D2
= 134 cmj
= y& 7 4 F
= 4% cm
A= 2.2 om







1296 Mhz. TRANSVERTER NOTES
UPDATE
BY
AL WARD
WB5LUA

JUNE 28,1985




S5S9-¢-5
139
TAN Tt/

——

| YD/
(20 o 07y
MALATAS WAL HU L7/

TLA Y SOYoYW- ool sw $529 mm%
waPeze ] Marele 7| WEPLs | NEPT- T WP
MW SocZ Z Z //w /
SO YW oTeoUSH H oD P » 2o ASAANTY
WOPLl -S| “orel. HyPz- wgp -

AW 3= 0L Z

o pomem s e

/

Aiomomﬂ.:/..
(SO YsW

G203

AL
<EZOYSW

c#

. (ugpls) (egpa-;
1 9 P0Z. | W8Pl ] wapr- orr
EASY d - w20/ Z Z lr
: (e 0e TV Coar2 5w
_ H OB su-b Treovsu (ugplsy SEOVIW Gugpg SoLdd
| . WYE. | WPl | wamy uigpsi- |
24 w1 Wy T - : /%
A e T Tave.q T T ) eFge-n - T T
ol Y2¥H Wz 33 9P = wod 5| sl 9PSI-6 "= |
o s34 A (O
7 P YA S dk
7 MBPL T
b e RLERTBIRE w 231719 o7
o7 W\\ Wlléll@@to*ub | ¥X
7 HW b L A5 ol [N
Hosms P

¢ &




Ls-8i1-t
TT7
Y7557

O7 “HWwgc

Pl A

,GO

& ‘r i

TELIAYD U2 IIO MU 000 b

VIOL 2 TSI T ST e HANL ]

‘T ,SC° bl AINL ]

FALFUY T FI7) FIHSS T , ST ol SVINLE
TF2AIS TSSOV I IO FLHT IFUWNT brrar SVINL &
STINI AL VLS 0] -G -

FIN IF/FZ 14 LSLA]
\Q\ SIY
oA Mru oce s QQ\%W\N\N %\\ v

RivIR
g7
¢4
<7177
17
D)—19
|2
SID)
Z5%6

_10dinO

_oo. waSv%m.

DGO~ FHY SUVOUSLS FFHISTAV) I 2
WGP LY L0200 FUHBE o
FOUAF U IOSST S
'z
o<y
L L ad &
oo/ Qo? o0’ .
< fT 13..mm7 y
f. 0Tz m&\H. “‘l.rr?c _ Nmu_.
* los - OLL> -9 - / 72 T __D— . [
omm €1 L ED 7 &w sm.ﬂw_w_ll iy _T»
ote ¥ M | —\ 0 \_:_\ . _ \_ Y
,mw\_ I | 5 ALh
° s i 25 2H Wl 9% "



T +5- 81—

A7)
Y7597] _
Y EYS SONWLLS OO0 AT Y/ 2ISF0 DG DTS
VgL T THU D e 5]
2ar oL - HWZ 7
IS LN 9P - FHUBST gwbr = T
fHW 25t oL $8¢ WgRPg, o 9, . Yy
FHOLLTI T Y DA WgrPly = 7/
| Obddul XY,
TWI0YS 2L LD SO T2 MOFS FI ) FIUIT $TH SO HLIVIT | CF S7
VST USSR A 2 TEIXREDD O] FO HALSoYI L T 0D/ 4 7
V'S Wodd ), § daddHL. D707 D7 IF2FA T 7 FIEID b VINL <
SVOT 9 T HZLUYID L E T T D $Er STVINL L Z1
DNVOT Ve T FFLIWRIA , 27 FND HZw SNYNL S .
L9 Y oo/ 23
L LYEHL93T 1000 LN B T 028 s
| /77 4490 +97¢ 7>
10, Or07 #2077 L b = HLEYET 3T JUD om3vn +o¢ 5259
PO DU FI955 | 29054y a¥of IS JYD DSIG pha® =30
IIS1Y 1WIS bt ,0S0°= #2017 /7 YIWuvrgl ~vASId vd -8 15500
WA A2 AXUD) 272=/3
I UVF> ZoVFY T SIS ALSIS N Y *]

SVOLLSTIDNS W7 UDISSIA S0 L

2
2TANZ i+ e AR

i
S .

70 52

W+ 8




bt $8-82-S
YOISem
T 'Y

0% ¢ b7
00’ 4 +-|
00 vy b7
OO\&%% $7 -

00T x 61
Se's ¢ 66

o/
S80Iy b1

S61] ¢ &b
AJW\J . \,uuv Q\
L£6°)) » b-
$&71¢ o bT- ¢,,
56 th +- |
£L°9] 4 br-S
$697C4 |

<SP b
I L
<P
AP

apr/

S PO

TPe
FPb
SIP<K
FFrbE
ZHW o0t ©

ST AV
Y OGAL

#300d 071 WgPEy A=
T ISt
[420-985 (MOY)
SiLsS
Donl-3AQ onIz-9) LSl U LW AW T2 09
non)-20 o281-5 A%LE Lzl XOJ
OO - D) O] S ML YT AUMYIYE oSO
ONIVIEAS oos!- 1 TS LU vs GYOD HIFL— 3 3I L
00838~ 138 (10%)
- bosco
0021~ 20 D0<l-05 Ue-g72 TN AXITLLMA
oY A3 |
D00/~ 2001- 0/ H-<S  Ramg 3T W S8
ATIIVAS
ool -pd ool -/ - WL
O0s- 5 000/ 0/ X[-T2s 00St— beh (B1L)
ssz !
007-0/ S-S S-YIS X vAIAD0dd
DV Xod oY
DO.5- oSY/-S +-HIS SLINY d- [ U/
(2 Hw)
(RW)  azvd /07

DIy 737123304 30044 T AL AT UY

STINH FovyIegd  FIO0T



[

.um - mN'm
Y759
agHUnry

+ T2/
SIS U S \ Ha2/DS o1 FNIFFY] LIWSAHIL
mthmu\%_m_k :w\%m\vowem POl =445 &

| ]
S32] ‘., _
- : Pe Yoq!
t \» o i_

— —— o

3177 oL J  Lwx al

Jo
/2304 41 oL

' 2 ] s & ) .
: 15 G@ 0 mao ¥




- 58-82-5
Y71sem
Ty I3 7l S 22075 A YL

W FFNT7/S CHIASNT TSV 2D T GHSIIISS TSIV EINLO  SSTVT e
NI AW LL¥77 Lf FAHY  s20L5/STFD W OASITIS Fss YN SSFWT e

22D HIMHHL 0FF 4 0007~ 4 24

VT T702 WS Vatr2l SHL TS g ,SE T T9UID 3/ SVIL 5 c7
| A2 U Ty GIMIS VY, S¥° TS Fm SVIUL T /7

avFY  FLIIYVFS o
WSKT /& T37 FNdd (3YIST0 2o LSNTgY u%\ -/ By
LSISTY YOG M2, S 22
YaLSISTI FNLIAAV! Voy 2 TOS e

FAOH D A P g | L3199
blse- 28305 JH

30010 9VIHUIMS Md €2 ¥ oLy L ¥l Yul £0 23
(ool T oo~ 2~ mal <t 00! =) SFIFS Hums YL e g W Kej
| 234 269 Wwnd  11eVe HOTe f bRISIL 1O



7 $9-¢2°S

TH )01 g Fu5S
K759, /LTS U WZ14
AW -2 2 I SAd FlE2 2 9
AS = AN@Q Al S FrEl- 50 4N

O3/ A >FfS T57-70 FFHLD SsT7907 WS O DSIT T T2 I
: AIFFYD LYN b FHY sELSISTI M

THOH) JY FAULINIU H D) >3
oHIse I2L1YITAS g4
202 12840 SEAAG) HIIIIHL 0977 T 200 - 0Lt 24
(£70125 ) FO®OIayzvIz 2SLN! \ (3
VT PN wobS VELL] FIAAL (FS O V,c0 Ty TP L SVINL S z7
a7'S QY ., 08 FHN FHIFPE e SUIIL ) 17
(sF1Yout2dony 7 NVIFLSUT YVIoIIWO ) 2F4SIW F2H9 WD V0T LTI 'S
! J £.k !
qr o5t S &rﬁt
4% 94 o/ p u.w ~
/
E?M i_ o -
e | 09 17 rmqw =
; .3
rle Ill@i e /YS!
PAAA
29
13
JO AT - AW




8

$2-92-5 |
¥n7sem 9D FINSD/A-
oM FSHYSTT FALYS A2 T e/
CRHwW ) A21vanoFoy
oos] ot 00¢ ooz QoI Q001
} 4 - 4 } { oy—
‘ .,.om\.
- ONI
(87)
FovYvoS3eY T Ol~
©® |25V = IQ«JJM\/
24/ W 0p =GP
2Hw el =@r)mg
o V,V 7 = %90 | +0O




Q FYN9lS

AVOILYIL3NTd ONTIDS sNSBTA LBDIAS  Lios3d

(=HW) HH13d 54
bl %! w0zl aalt ool
+ s e
N
,/,//n/, I O
,/! L
.//,/; !
-~ .
- N
o — ¢
- L
SIV7+ , OS¢ IJ ﬁl
FHIW 0507 T2, |
..m«.lm _..l J |
] st

Jdg gIdN0D  TNAILNYIWD

$9-82-3
YnseIm
gIMN't™Y

Z FAN<(S

¥
Vi \AN. *
Y
— ._\Ah..,v
~’ 4 ’
207
V] O«W\\ 5
] _._:rlﬁl
:=: J _‘l I » 267
‘ l-_f_: k‘

RENA




$8-87-4%
F2(m

YNI=a7)
Yo otw WD 3WW TR
S2ZVIWI Y3 9rVI7dnoD 2 ‘
T RO2HNUOST )

3L o/, 827
Y 2.L23VId 2L rFIOS

Ninnl 2T-9 - §33l0d1y

& FI9
¥Wos2) 2 zownNnOST Y [ $ILoV
T
\\MIN\
groz- W 08| {
9POe - W oLYE ]
gPrsz— Hw obT/
g3/ - 2HU oo/
@ SL -+
VLLY . Ty »
LI !
LSt o y OL'
SO ST E . :_"nrl
; = ¥ S . ,
@ |:LV S5/ :MM\ I Y| RS oL
2HW 95 =(@PSHMY _ - '
HWo= hﬂmv‘ug& T m:
ﬂwAUlMJ\G = MMO\& _.W N
-

=/d 3 dZFrg00D NLI0ANT



S8-92-5
nrsan O/ Fon>d
Gets ) I'tF UG IOV  HLI77S S/

a7 75072 Q' ,S¥€/’

gpP |z =nolLyns| Tow quns IS YTE SVINL D £3I2943 1959
IPS'O =sS07 D22 HIIOH L TTFS 4P ~00/ 24114
bl £~ 280S M FOOIT iy 20710
[

Yoz Ry 1D §900/  £272210

/] F-o/~
Lr1OAT 221775 S

FN0F 2L LIWX QL
| N |+ ACls
, 001" FH SHLUUMZUW 7 wHOOS o t ?

IFSIS0D ST YFH GIHSHTIS <8I0

/ ‘ JOLS
2313 174U B3 Id M _ i — N 11 | * M ‘duy
. INVY QL P LA N _ JW oL




n-S8-92-<
Y¥N7s9m
oMy

2/ FITI/F
T/ AT YT IA T 62/

jo1S. HINH

Jothr SC THY THIISTY P SIS Fom AL SSTIVN
AW FINS FHY ARV OF8S TPV FASAITIS FSImIFHLo  SSTINA

. o779 AL IIFS \QQ
21021 HWAD sSUAINT ) KWL IFFS S dooor-olt 22471
PSS FSO7D 7,52/ FAT IS £24 SVIIL D (977
‘TS 0,521 "FHAI TIWNDF$Z2 SVINL C |
IXF ). FFS) 2WI7S/ALs0A01) FA 7, ST 1 71
A_\uﬁmc\ﬂwv.ww m§u\w\\,\k 73 ) ALSISWIL Y 7041Y ) Ole w\kxt 1> -
D, =Fr n "
LN0AYT 40/ =3 25 zﬁ
m‘\ﬁm 7 Hu\ \K oo/
7 1|
¢_. 1o L et | Loyl
20d200 (s — eu._w o
‘ +0
NAW - hId <L
b2 23 \ \
%%f ? AR PRy
A2l <3 .
K
+3 254 W 2 rﬂk
os/ 0084 o0/
DONAHP -2 a0 AAN NN A




21  s8-82-S
ynsvm Sl TIN9/S
gIIM Y |
Y/ S IS 79DT

JNOAE 7 LVINVIIUDD UHIIOVIT  IULYWIHDS

LX32 IS 23 12Y
IR WD Hon0IM L0735 §9 w-00/ ZudT1 4
SUTS W HSF TL F19Y.L
, 2017 T3 UL 3 WHO 05 » A ST PASISTY FSN 2PN
FISIOD S| YFIY OFHTYTS ¢ ;I | avnom3Isany o'l 8/
FAIN 1IFWMYYI YIBZ a VALY 2-1093F
YOLIMM I 4IHD §d 0ol £2-19

Neh-2ls Al —21%
\.—h\
23|60 1 WT%
2.2 N
209 Juuw

%o% : AIZ.A :I%R
£ 22

(=



£l

$9-82-5
¥oasem
T’ ¢

Q\w\mm, &
| ob'b 4
SEC g
SU'h g
20°'¢C ¢
SI'b o
oL'Y
S'e ¢
L g

? ALD F7oWIS)
o)

2l
b
<l
b
9
<
©¥)

I2AIFT7T MOT D
.INQNuzﬁ\J

Tyl VA
Six bs zt. 0% o0 YSull
<\ st sy 07 <epO YSW
- 2’ Osl oS YOPO  Ysw
Tl+ ot’ 07| oS  )2-S220 YW
Ol 2¢’ o0r  OoF $0c0 Ysut
Ol ov’ 09| oS |2-S520 Ysul
S T’ 1.9Y¢ os $020 dsw
| + +z’ LY o  [2-s<10 Ysu
? yZ' L 0% +olO gsw
w V=23 2od
&“w WR@ >5me¢%%@ <32 M%M ’ @M)v IDIAGG

RW Xz LY POYWINIFI DIl ul



bi

S$8-32-5
Vn7Sem
aH/m ¢ ¢
7 TS,
PN W SA T F S
2\ - s
< ~ 2l
ol— QW
<\~ ST
(wg P) @r)
d4Y93PI @ )21 7O (@
.):..L )de

DIy OFagISY D

Pt HOP Q0 « 020 « H0T0
<4 Hov 0 0%
Ol $0%0 « $oC0
2]+ TELD « <220
(waP)
d D orl® Y AY2Z

Lo ALE L I

g

<
T



SE-8L-5
%qé% Ly ZorP oS
nuxﬁ%?% O.ww NN

TS AT U DR

W RrOZs =T ¥s) &Y

W kble =@y
IPO9 P IS = YD
DOLIIAVS S 9noIHL OFF 7 000/ =Dl e
X f woo2 oL LVF2IND  Liw 7 QL AAHSSIDIY
ST AA/0M = SLY9Z L& SWHD OF |
a7 S J7,520 " FAI FoWorle SVILL T 1993
O77/HS 2L T7FI1HS SV¥D7, 97/
Frger2 U/2/J-1WIFS  WHOQS qv%v T 77 Muﬁ%ﬁb% +7 -7
DIULIDO LY FIHIN -~ QLA D 2 W/HOITT 4 oz~ 20/ SO0

D/ VAL bppo— ¢/ SU bt 19




B8-82-9
Yynosam St FA79/4
FIMFY LNNOKYT  LVFVOS MO Y
STty N O3

I
1
O,

m, i
|
gt ‘ N
ﬁ ,7m;4
S A R
_ _ _,Q,A o
1 ! R . :
! | WA,,,,,
u | ’ , / | .= \
| SRR e
| o _ﬂq&kmam\n_mﬁ_
, ‘ | ,,
A, 4 i




S8-g2-3

Vpasen
am'r ¢
) FAT9/A
ST/ T TAUA 2 952 O2MTF
pon 24
oS
WV 00/
» 5 - )?)\1
Ly Ll -4
AR Tl fw
200 LYz P00l 19 noqx Nt Td s
S'Els TLe o/ a5 L 37 ‘.w. ) i R
oy —— AL P L
mmm @m 147 2° 4 . LVOV
] 53 €233 _ 20/ | S
YW OOl = X9vwor \ I.:I. IW
twol = 2L N L2 | g ger 3 ioad
w = 2P T : N |
Q oz , L 147 s Mlh! 2544 m Fﬁm 1/
gPOI—- = I\N.Ob _1ndlnD m L 17 m MM u _LAS WS
NW o€ z @95 10y

MW oY = 61:\?@

7T ot

N IS
<

> ] ”




58-82-S 2 FFro/S
g1 Yorsen)
gAY ¢

YBIWS L b FHY 5A2LISFS T TF/APTSS T IZHLD  SSFVT e

S VOT T FFTLZIS - DVIT ALY Yy 1S Z2 7
VDT F2) SIS~ FUW TS AL02W T ) g 17
Gray  FRUIITS g o
oo oD DAV 7 5 212717
HR2IEAD  DUKTOA2DF)T L7 D/ o/ 2
WAV OS/d pPEF f° L2 9o
VW BYFY 2 SH> I >0/ 82’5 2
| YO21H YD S+ £ 20) L% 2
) Y259t Iy $9S b
Pya2zdda¥> ait> §¢9 s Y 1o
OloYau. Ql-0S L NIWs no VOO
OIS SIS0 T TEWHYT Totng e svn 81T FHoHD Jd Ho | <3
_ 9DVO7 St * Tl B3 Joung b 01 ,SE! 7 sVl & 203
\wQO\\:MN.m\m@,S BVWHVI TN by 0’1 st SHIL b (D43Y
b6V ¥O 100Vl 1 g

(v°39) JSIswAL ¥Imod 02 'O



9z $8-82-5 J201NS8S'El+
mey

20T Julf237120

S0ASE I

NOLLDTS  LiliX

2QASE

A3V Wixyor | SO
2 N
JWU Y
NS I
<®
D
™
S0A5 gl TTNANT
2T

223

s/ Fa79
YFIYFNTS
SFoFY [ LW SHIL

oISTIT o2/
YL JIVYTLLES

]
LA
vTc ol
g 0D
)
£2¥
PR




tz  S%-82-5 o
yrrSgr g1 FI19/
oFom’r'y Y FVINDTS M\N

OIS TANIIL (SFTUT AOTIYD LLEN B TR 5ISISFD 0

(114 1-9Csd) Jut/~SO GO FTe /7
RN (T Dy s b AV

I K72 FFS =oAL PECOC
LEQL-NTLSY) ZedlL
%mwar ESH) LoSCNET
(bonr-9LY $9) 2eTeT

LOTOSO ped 2H 1Y



A

S58-82-5
Ynrsam
RIYM 1Y

T 3ngelL
53 3EM

sl3em oo of
NE T
sdwy O

PUOST

20A+ @

SYFHITIAY  2HW 942 |

a0
NS TET

sduy 1

"1

GUIOS

Jnduay
33N
HTOEPT @ 21
JuEddnT G TiRT

ABMm

PT

KOG~OF LOG-OF *443 Jdo3oseg el
“dAL gp g "HAY gRog ("F IHRT) UTED
s33EMm 7T s533Em [ e TDERT) nog
TI-T20TSTEN TI-TE702 173N 23TA2(]
hﬂ\ hﬂk INE RV
‘Psnof | [ {oosr €3 o/ iq R
210 |clo |0 TLID £ ~a :u
u.§ <<< -
sSuilg +
eIl g4th
vy
242 § _ H
, 9 .
A:UHHNM - 23, N\ I p)
J10d1no “ c7 4 .e_ 17 “ dndevl
T2 _ 12
L> pa— v ) € 8

h%\

SIITFS oo | 777Y



€2 /S8-82-5
Yn1ssen | FaInsld
aqIYmr'y ,

NIQISISTT OS> _L247) | WHO ST

>
VOLSISTY HOF IV LT by WHO of 3

| LVFIIND rw7Gs JIIFLDHS D4
FOTIN YULSISFY LAYYN = 229N 2 LSYIUY WwHO O0/—-23 | A
GANOT TP NTLAID = FWILIALSII VU WO O 2777
OrFyg  F2II3 9
YO IUMT DLATOALIFITF P Of 22
JOPYAYD ISIT P (7 IR €i2
bt K s 001 BV 20

2X3L FIS) 90T NFV wod 8O LD SY Jwhs
(esog 4°122S cvosnigtor) 02103V IS YFWWIde MLsld $7 01- 87 ol 5D
(oLot+¥ J
Vo 29373 IT00U) YQLIDYAD TN FL W $T O ) O &

8272
WM HD S F

do/s—9¢ 99%2%E2

R YoLgtPD Mt1D F70/ 110D
TS FOTD F217) FFWIVT Fond+Zg sva1L 8/ FHOHI & 1/ €4
oUP’s U7 ST G 39909 bR VIOL 274

T 'S &/a,SE/" FUm I YL SHYOL < | 033

LOO G | 1 G

C799) yassisrwprz 991od  2/- /80251 79// 21-18208 173N &



m\&ﬂm é-
77T T
axemn

Q
o)

)
BN

104100

LIPPA1O LSV o S 21n2dlo
LAHLN0 A ALY D FIA 1IN ndotH'S
TS SFRITLN LOAYT 905! TFY 2 FL0H

+ I3/
F2Is  XP
LNCAET  OZS(TIY

oL ol a/ T,
N = e ©
il

:HU_V Indn

1=
71

N

!

P

AN
S\
NN




+8b6! ‘e AV
5€ T 't

(0™ = H .
"0 43 JZSSOD S/ YIIY FIHYTS L
WT/H TS FTmaf TS SITD SO I FOAINY S FAIS LHIH Y €
2y L Soal v T  svAIWT T
oOosl 7FV XZT FH SwvysvIw/0 '/ :S30¥
st —n.uowv,
> ke L kovo ‘
| [E R
N A 11832 3
— LI, A AR =t
A T ;
\ _ ' M _ | / 3 w
/ y £ g — _
—— i sk ok N
. o
— 09"~
Sl
9574 ——
e 5! s
e




PO Box 73
Edgewood, NM 87015
July 1, 1985

Charlie Calhoun, WORRY,
President, CSVHF Society.
13914 N. 90 E. Ave.
Collinsville, Okla. 74021

Dear Charlie:

In response to your request for computer program
listings of interest to Society members, I enclose two
listings of programs which I have written especially for
CSVHF moon-bouncers.

The programs were written primarily for speed of
execution, while keeping them simple without the frills
that make some of the programs overly tedious to enter.

The first program is one that I use with my Polar-
mounted dish, and will compute Greenwich Hour Angle ,
Declination, and Right Ascension.

The other program is for use by those with an antenna
aimed by using Azimuth - Elevation readouts.

Both programs are 'selfcontained' and need no input
other than the date desired for the run, and the 'window'
in GHA or the minimum elevation at which to begin the
computations, whichever is appropriate.

For efficient operation line 70 should be modified to
show the user's callsign, the interval between calculations
(I), the proper year, and the Latitude and Longitude of the
user in radians. (The Radian entries are obtained by
multiplying the user's Latitude & Longitude in decimal
degrees by the figure shown in line 60).

You may distribute copies of these at the Conference, or
include them in the Proceedings, whichever you consider
appropriate. If for whatever reason you do not wish to use
them, please return them to me by mail or at the Conference
with no distribution.

For those desiring a more comprehensive but still speedy
program, I would refer them to the one published in the
July, 1984 issue of CQ Magazine. It calculates Azimuth,
Elevation, GHA, Declination, and Right Ascension. For
anyone having problems with any of these programs, I will
help them as best I can . An SASE would be appreciated.

-73 -
2{‘1&«(’

Fred Fish , W5 F F
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'PGM WRITTEN IN BASIC FOR A TRS-80 MODEL III. - by W5FF
'"MODIFY LINE 70 FOR UR QTH-DEGREES x .01745329 FOR LAT & LO.
CLS="W5FF" : LAT=.6105744 : LO=1.854417 : I=10 : ¥Y=1985
PI=3.1415925 : TUPI=6.283185 : DEG=57.29578 : RAD=.01745329
DEF FNA (X)=(X-INT (X)) *TUPI
INPUT" INPUT START GHA OF UR WINDOW IN DEGREES";Zl:Z1=Z1*RAD
INPUT"INPUT END OF UR WINDOW IN GHA (DEGREES)";Z2:Z2=Z2*RAD
INPUT "INPUT MONTH AND DAY DESIRED";M,D:IF M >= 3 THEN 150
J=365*(Y—1853)+D+30*(M+9)+INT((M+10)/2)+INT((Y—1853)/4)
GOTO 170
IF M=9 OR M=11 THEN C=1 ELSE C=0
J=365*(Y—1852)+D+30*(M—3)+INT((M—2)/2)+INT((Y—l852)/4)+c—l
T1=J-17472.5 : UTC=0
CLS:PRINT" UTC";TAB(15)"GHA";TAB(30)"DEC";TAB(46)"RA":PRINT
MR= (UTC-INT(UTC/100)*100)+INT(UTC/100)*60-1440
IF MR <= 0 THEN 210 ELSE UTC=2400
T2=(UTC-INT(UTC/100)*100)/1440+INT(UTC/100)/24:T=T1+T2
K1=FNA(.751213+.036601102*T) :K2=FNA(.822513+.0362916457*T)
K3=FNA(.995766+.00273777852*T) :K4=FNA(.974271+.0338631922*T)
K5=FNA(.0312525+.0367481957*T)
L1=K1+RAD*(.658*SIN(2*K4)+6.289*SIN(K2))
L1=L1+RAD*(-1.274*SIN(K2-2*K4)-.186*SIN(K3))
L1=L1+RAD*(.214*SIN(2*K2)-.114*SIN(2*K5))
L1=L1+RAD*(-.059*SIN(2*K2-2*K4)~-.057*SIN(K2+K3-2*K4))
K6=K5+RAD*(.6593 *SIN(2*K4)+6.2303 *SIN(K2)-1.272*SIN(K2-2*K4))
L2=RAD*(5.144*SIN(K6)-.146*SIN(K5-2*K4))
D1=COS(L2)*SIN(L1)*.397821+SIN(L2)*.917463
D1=ATN(D1/ (SQR(1-D1%*D1)))
Al=(COS(L2)*SIN(LL)*.917463-SIN(L2)*.397821)/C0OS(D1)
A2=COS(L2)*COS(L1)/COS(D1l)
IF A2 > 0 AND Al >= 0 THEN R1=ATN(Al/A2):GOTO 370
IF A2<0 THEN R1=ATN(Al/A2)+PI ELSE R1=ATN(Al/A2)+TUPI
LST=.065709822*T1
LST=T2*24*1.002738+6.646055+ (LST~INT(LST/24) *24)
LST=(LST-INT(LST/24)*24):GHA=(LST/24) *TUPI-R1
IF GHA<Q THEN GHA=GHA+TUPI ELSEIF GHA>TUPI THEN GHA=GHA-TUPI
IF GHA > Zl1 AND GHA < Z2 GOTO 480
IF GHA <= %71 THEN 440
PRINT :BI1=INT (237 *(TUPI-GHA+Z1)/60)*100:UTC=UTC+Bl:GOTO 450
UTC=UTC+I+237*(Z1-GHA)
UTC=INT(UTC/10)*10:IF UTC > 2400 THEN 100
7= (UTC~INT(UTC/100)*100)-60:IF Z<0 THEN 190
UTC=INT(UTC/100)*100+100+Z:GOTO 190
AS="4#4#. 4" :PRINT UTC;TAB(13)USING AS;GHA*DEG;
PRINTTAB(28 )USING AS;D1*DEG;:PRINTTAB(44)USING A$;R1*DEG/15
UTC=UTC+I:IF UTC > 2400 THEN 100
7= (UTC-INT(UTC/100)*100)-60:IF Z<0 THEN 190
UTC=INT(UTC/100)*100+100+Z:GOTO 190
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20 '*x* 'FF' MOONLOCATOR PROGRAM GIVES AZIMUTH-ELEVATION * %
30 T ARARERKAKRARAKRARARAAARARAARRRA A AR A A AR AR KRR Ak hkhkRRhhkhhhkhhkhhkhkhhkkhhk
40 !

50 'PGM WRITTEN IN BASIC FOR A TRS-80 MODEL III. - by WS5FF
60 'MODIFY LINE 70 FOR UR QTH-DEGREES x .01745329 FOR LAT & LO.
70 CL$S = "WS5FF" : LAT=.6105744 : LO=1.854417 : I = 10 : ¥Y=1985
80 PI=3.1415925 : TUPI=6.283185 : DEG=57.29578 : RAD=.01745329
90 DEF FNA(X)=(X-INT(X)) *TUPI ‘

100 INPUT"MINIMUM ELEVATION FOR PRINTOUT";ME : ME = ME*RAD

110 INPUT"INPUT MONTH & DAY DESIRED";M,D : IF M >= 3 THEN 140
120 J = 365*%(Y-1853)+D+30*(M+9)+INT((M+10)/2)+INT((Y-1853)/4)
130 GOTO 160

140 IF M= 9 OR M= 11 THEN C = 1 ELSE C = 0

150 J=365%*(Y-1852)+D+30*(M-3)+INT((M-2)/2)+INT((Y-1852)/4)+C-1
160 T1=J-17472.5 : UTC=0

170 PRINT"MOON DATA FOR ";CLS$;" ON ";M;"/";D;"/";Y:PRINT

180 PRINT " UTC";TAB(12)"AZIM";TAB(23)"ELEV":B§="-—-=-"

190 PRINT B$;TAB(12)BS$;TAB(23)BS

200 MR=((UTC-INT(UTC/100)*100)+INT(UTC/100)%*60)-1440

210 IF MR <= 0 THEN 220 ELSEIF MR-I >=0 THEN 100 ELSE UTC=2400
220 T2=(UTC-INT (UTC/100)*100)/1440+INT(UTC/100)/24:T=T1+T2

230 K1=FNA(.751213+.036601102*T):K2=FNA(.822513+4+.0362916457*T)
240 K3=FNA(.995766+.00273777852*T):K4=FNA(.974271+.0338631922*T)
250 K5=FNA(.0312525+.0367481957*T)

260 L1=K1+RAD*(.658*SIN(2*K4)+6.289*SIN(K2))

270 L1=L1+RAD*(-1.274*SIN(K2-2*K4)-.186*SIN(K3))

280 L1=L1+RAD*(.214*SIN(2*K2)~-.114*SIN(2*K5))

290 L1=L1+RAD*(-.059*SIN(2*K2-2*K4)-.057*SIN(K2+K3-2%K4))

300 K6=KS5+RAD*(.6593*SIN(2*K4)+6.2303*SIN(K2)-1.272*SIN(K2-2%*K4))
310 L2=RAD*(5.144*SIN(K6)-.146*SIN(K5-2%K4))

320 D1=COS(L2)*SIN(L1)*.397821+SIN(L2)*.917463

330 D1=ATN(D1l/(SQR(1-D1*D1)))

340 Al=(COS(L2)*SIN(L1)*.917463-SIN(L2)%*,397821)/C0OS(D1)

350 A2=COS(L2)*COS(L1l)/COS(D1):GOSUB 540

360 LST=.065709822*T1

370 LST=T2*24%*1.002738+6.646055+(LST-INT(LST/24)*24)

380 LST=(LST~INT(LST/24)%*24):GHA=(LST/24)*TUPI-FT

390 IF GHA<O THEN GHA=GHA+TUPI ELSEIF GHA>TUPI THEN GHA=GHA-TUPI
400 H=LO-GHA

410 E1=COS(LAT)*COS(H)*COS(D1)+SIN(D1)*SIN(LAT):E2=SQR(1-(E1*El))
420 EL=ATN((El/E2)-(1/(61.33*E2))):F=ATN(El/E2)

430 IF EL<ME THEN ADD=60%*(((ME-EL)*DEG)/(14.5*COS(LAT)))ELSE 460
440 UTC=INT(UTC/100)*60+UTC-(INT(UTC/100)*100)+ADD

450 UTC=(INT (UTC/60)*100)+UTC~(INT(UTC/60)*60):GOTO 510

460 Al1=SIN(LAT)*SIN(D1)+COS(LAT)*COS(D1l)*COS(H)

470 Al1=SIN(H)*COS(D1l)/SQR(1-Al1%*Al)

480 A2=SIN(D1)/(COS(LAT)*COS(F))-(TAN(LAT)*TAN(F)) :GOSUB 540

490 AS="###.#" :PRINT USING"**##";UTC;: PRINTTAB(1L)USING AS$;FT*DEG;
500 PRINTTAB(22)USING AS;EL*DEG

510 UTC=INT((UTC*10)/100)%*10:UTC=UTC+I:IF UTC > 2400 THEN 100
520 Z=(UTC~-INT(UTC/100)*100)-60:IF % < 0 THEN 200 ’

530 UTC=INT(UTC/100)*100+100+%:GOTO 200

540 IF A2 > 0 AND Al >= 0 THEN FT=ATN(Al/A2):GOTO 570

550 IF A2 < 0 THEN FT=ATN(Al/A2)+PI:GOTO 570

560 FT=ATN(Al/A2)+TUPI

570 RETURN







plate line will allow compensation for small variances in plate output
capacitance of different tubes, Several different tube types have been
used sucessfully= 7289, 2C39A+B, 3CX100AS. Tubes with larger output
capacitance such as a Y667 or 7211 will not work. Neither will tubes
designed for pulse service(high anode voltage) with the longer ceramic
between zrid and plate. It may also be possible to use this amplifier
as an active tripler by injecting L32mhz into the cathode thouzh power output
will be substantially lower, A low impedance blas supply is a requirement
due to the grid current drawn. If cone is not provided, the zrid current
will create a more negative voltage on the grid limiting the power out,
Penlight batteries work well as does a zener. Rl in the filament
sircuit is needed to reduce filament voltage so excessive cathode heating
does not occur,
Modifications

1. Remove cover and tube

2o Remove L screws holding plate bypass(mica) and plate line,

3e Remove outpubd link and brown access tube through plate line.

le Unsolder plate bypass plate from plate line and save the nlate as it forms
part of the plate birpass.
Se lemove lower half of plate line by drilling out rivets.
6. Reassemble pieces of plate bvpass in the original position.

7. Jut plate line carefully to 2-3/8" length on the faint scribe line

2" from the bypass end.
8., Round off edges of plate tuning vane to provide clearance to plate line.
This is necessary to prevent the vane from shorting out the B+, Turn vane
30 degrees and check before applylng voltage. Plate tuning vane will
vary about 4S5 degrees between 1269 and 1296 mhz. At 1269 it should be

parallel to:sides of cagee

Units with roun? tuning caps over “ha tube ancde vork equall: wall,




1269 - 1296 Mhz Amplifier = KZKE

RF power generation at 23cm is noﬁ a difficult task,. A Motorola
T-LL(L4SOmhz) final amplifier cage can be converted to operate quite
efficiently and cover the full frequency range from Mode'L satellite
band to weak signal frequencies at 23cme Thig amplifier should find
use as a box to raise low power transverters sic, to reasonable and
useful power lsvels or as a driver for larger amplifiers. Stage gains
of 3 = 10 db are possible depending on anode voltage and drive levels.
™o units may be cascaded to approach 80 = 100 watts from the 2 watt
level, If this is done, the first driver should be run at a lower
anode voltage, These units ares readily available at surplus events
and are also available from ¥WA5VJ3, The desizn is readily repeatable
and requires NO machine works The plate circuit is high 3 and will
also serve to clean up the output of "dirty" driverse Heat drift is
minimal if the plate circuit is adjusted correctlys »boling air can

we a small squirrel cage or a muffin fan »lowing air through the cage.

‘lominal results acheived are as follows: (Bird 43 = 504 slig)
Orive Plate Voltiage Qutput Power
2w 650v 13w
5w A50v 32w
9w 650v 55w
5w 1200v S5w
ow 1200v 90w

The original cathode line works in the 3/L wavelength mode,  Both input

and output are link coupled, The plate line evolved from an amplifier
published in the R3GB VHF manuale "~ Output link coupling is adjusted by
twisting the plate line at an angle to vary the distance to the output

linke The Q of the plate circuit will require very small incremental
adjustments to the link coupling‘distance to achieve the gstated efficiencies

and nominal outputs. The sliding adjustment bar on the tube end of the



The input tuning can be adjusted to near resonance prior to applying
voltage, Simply apply drive and tune for best VSWR with tube in sockets.
This will vary slightly with drive lewvels and loading as the cathode impedance
does vary slightly at different output powers. Likewise; a rough
approximation for the plate circuit can be determined by injecting low
drive into the output link and tuning the plate circuit, loading and coupling
for best V3Wle
The original driver stage is not useable as it was a tripler from
150mhz and does not have the cathode line in place, The plate circulits
are identical and can serve as spare parts or a second try.
Power supplies for older tube transceivers are excellent for powering
these amplifiers, The lower voltage tap originally used for screen
and lower level tubes (350v) will work nizely to zet you from 2w to around
10w to drive a second amp to higzher powers.
RF leakage is virtually undetectable even at the high powers, However,
maintain all seals a3 these power levels can be dangerous. Edzes can act
as slot radiators,
The utter simplicity of this amplifier will hopefully stimulate

greater activity at these frequencies.

Xeith R« Zricson
K@KE = Eric
5195 E, Missouri

Denver, Zolorado 80222
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THE FOLLOWING TEXT "Hdw wE PUT THE G-LINE TO WORK" BY
WAKREN WELDON WS5DFU WAS PUBLISHED IN THE PROCEEDINGS

CF THE 1984 CENTRAL STATES VHF CONFERENCE BUT CONTAINED
A NUMBER OF DIMENSIONAL AND TYPOGRAPHICAL ERRORS,

A CORKECTEL COPY I EEING PRINTED IN THIs YEAK'S
FROCEEDINGs TO ASSIST THOSE THAT MIGHT wWISH TO TRY

THIs INEXPENSIVE AND RFFICIENT MICROWAVE FEEDLINE

MLTHOD.,



HOW WE PUT THE G-LINE TO WORK
BY

WAKREN WELDON WSDFU

Th; Surface Wave Transmission Line, or more popularly known as G-Line,
was developed around 1950 by Dr. George Goubou of the Signal Corps., -Twao
significant articles covered the amateur applications of this unique
antenna feedline system in past years. The first being an article titled
"The G-Line" by Major Walter White, Jr., K2CHF appeared in the April 1953
issue of CO magazine. The second titled "putting the G-Line to Work" by
George A. Hatherall KéLK appeared in The June 1974 issue of QST.

The system caonsists of a cpaxial feed to a launcher, an unshielded
single wire transmission line and a collector which feeds again into a
coaxial line. The mechanical and electrical design of the launcher and
collector are identical. [If you are interested in a very detailed
description of the theory, design and application of this system, [ urge
you to read the two excellent articles noted above.

The participants in the story that follow are Merlin Berrie WSHTZ of
Wewoka, OK and Warren Weldon WS5DFU of Tulsa, OK. Both have spent most of
their ham careers in the pursuit ‘of the higher frequencies and are avid
home brewers of equipment to achieve better ham communications at those
frequencies.

Merlin and I have been conmmunicating with each other and experimenting
with such equipment for 36 years and have had a nightly schedule for the
past 8 years. The G-line has always interested us and when we got serious
about the 1294 Mhz band 3 years ago, we decided the G-line was a good
choice since much of the early experimental work by others had been done
on that band.




6 - Line Warren Weldon WSDFU and Merlin Berrie WSHTZ

In the winter of 1981 the search for a good light weight, highly
conductive amd easily solderable material for use in constructing the
‘launcher and collector cones led us to the use of double sided 0.007 inch
thick FC material. We were able to obtain this material in I ft x 4 ft
sheets. o

Each sheet provided sufficient material to fabricate 2 cones which are
21 inchs long and 13 inchs in diameter at the open end. HMerlin laid out a
posterboard template for the cones using a string compass. Allowance was
made for a 0.750 inch averlap when the cone was rolled. After cutting,
the FC material was rolled and clamped between two pieces of wond. The
inside and outside of the cone were then soldered. The copper cladding on
this thickness material is very thin and care must be exercised during the
soldering to not over heat the copper and delaminate it from the
fiberglass,

Merlin then soldered a rolled copper tube 0.375 inch ID % 3 inchs long
into the apex of each cone so the tube extends slightly into the cone. A
set screw was provided near the outer end of the tube to clamp another
copper tube placed inside the first tube hut over the shield braid of the
toax feed cable. These telescoping tubes were used to match the cone to
the coax feed cable.

I used a differenti method to clamp the cone to the coax feed cable
tube. A 0.5 inch copper pipe coupling, {.0 inch long, is slotted for one
half its length, the resulting tabs are bent out to match the cone angle
at the apex. Into the other end of the tube [ soldered the male threaded
end of a brass 0.375 inch tube to 0.375 inch pipe male connectar
compression tube fitting. I then soldered the flared tabs of the copper
coupling to the apex of the cone. The compression tube fitting provides a
mechanically and electrically secure method to clamp the cone apex to the
coax feed cable tube. 1t also permits easy adjustment for matching the
cone to the coax feed during tune-up,

During the period of construction, Merlin exchanged carrespondence
w1th George Hatherall K6LK (author of the Q8T article) George provided
many helpful suggestions including this improved method of cone to coax
matching.

A short length (8 ft) of Belden #BZ14 coax for the feedline at each
cone is prepared in the following manner. The outer vinyl jacket is
removed for 5 feet at one end to form a G-Line pigtail. Fush the copper

braid backslightly and cut off { inch of the foam insulation and center
conductar.



6 - Line Warren Weldon W5DFU and Merlin Berrie WGHTI

Frepare a 5 inch long piece of 0.375 inch copper tubing by slightly
flaring one end with a tubing flaring tool. DOn the coax, pull the braid
forward over the end of the insulation so as to compress the braid into a
smaller diamter bundle. Carefully feed the braid into the flared end of
the copper tube keeping the braid over the foam tightly compressed. The
flare on the tube should act as a funnel to .aid in this operation. When
the free braid emerges from the other end of the tube, clamp this braid in
a bench vise to enable you to keep the braid tight. Continue to slide the
tube over the braided shield until the flared end seats against the vinyl
jacket. Cut off the braid 0.030 inchs beyond the unflared end of the tube
and slide the remaining braid off the foam. Carefully solder the 0.030
inchs of braid to the end of the tube. Using a file, dress the solder to
the same 0D as the tube.

Take - a 1.0 inch long piece of 0.187 inch brass or copper rod and using
a #33 drill (0.113 inch), bore a hole the entire length of the rod. Being
careful not to nick the center conductor, strip 0.5 inchs of foam from the
pigtail and tin with sclder. Tin the hole in the rod. With heat applied
to the rod, press it over the center conductor. The remaining 9.5 inch hole
will be used to attapgh: the actual G-Line conductor.

Thread the pigtail into the outer end of the clamping hardware you
soldered to the apex of the cone. The pigtail should telescope into the
cone apex support and about 32 inchs of the pigtail should now protrude
from the open (13 inch diameter}) end of the cone. The purpose of the
pigtail is to collimate the RF to make it travel along the line and not
radiate since there is no braided shield to contain it. Kb6LK determined
the 4.5 fodtlength at each end is optimum.

I suggest you use a thin polyethylene dish (1 use flower pot dishes)
over the open end of the cone with the pigtail passing through a small
hole in the center. The lower cone should be sealed with RTV. This will
keep out the rain and nesting birds.

George and other early experimenters showed that the efficiency of the
G-Line was highly dependant on the choice of the wire and its insulation
material and thickness, During the winter of 198{(~-B2 Herlin spent many
weeks trying differenet types of wire on his test rig strung between two
trees in his yard. Foar the majority of his tests he used a Microlave
Modules MMT 144/1296 transverter as the RF generator. The following are
the results of the wire tests:

Loss

f. No., 14 solid / 0.062 inchs polyethelyne 1.8 db/80 ft

2. No. 12 solid / enamel 2.7 db/B0O ft

3. No. 12 solid / thermoplastic (house wire) 2.7 db/B0 ft

4. 7/22 stranded mild steel / plastic(cloths line) 5.8 db/B80 4t

5. No. 20 stranded / plastic (hookup wire) 4.5 db/B0O ft

&. No. 8 stranded / 0.025 inch teflon {.3 dh/100 ft
7. No. 14 Stranded / 0,015 inch teflon 1.2 db/7100 ft
8. No. 14 stranded / 0.013 inch teflon 2.8 db/200 tt
9. Cones nose to nose (pigtails only) 0.4 db




G - Line Warren Weldon WSDFU and Merlin Berrie WSHTI

In bur systems we used the No. 14 stranded with 0.015 inchs of Teflon
insulation. When both the launcher and collector cones have been prepared
.as described above, solder each end of your B-Line wire into the connector
Tods on the cone pigtails. Apply over this splice a thin layer of teflon
tape, the same tape plumbers use, and spray with a clear plastioc“to keep it in
place. "

Install an N connector on each coax feed cable for connection to the
equipment. Right here is an important point to remember anytime you are
installing an N connector on Belden B8214. The center of the 8214 is 0,110
inchs in diameter and the inside diameter of the solder cup on the N
connector is 0.090 inchs. In order to not create an impedance bump (which
will "eat your lunch" at 1294 MHz), do NOT cut off strands to make the
center fit the solder cup. Instead tin all strands together and with a
small file dress all strnds to.form a short tapered section and then dress
the 0D of the remainder to fit into the solder cup. Sometime make up a
test section of cable using both methods and compare the results at 1296
MHz using a sensitive SWR-power meter. It will make a believer out of
you!

A wedge type cable clamp sold to support powerline service drops we
found at Fay n Fak that fits snugly over the coax back of the cones makes
an excellent means of anchoring each end of the assembly.

String up the line assembly where ever it is fairly taut, in the clear
along its entire 1®ngth and affords access to both cones. Apply RF power
through an SWR reading power meter to one end of the coax and connect a
power reading dummy load or power meter and antenna to the other end.

Tune the system by moving the cones back and forth on th coax feed lines
in small increments by means of the telescoping copper tubes until the
lowest SWR reading at the input end and the highest power Ieading on load
end is acheived. #When optimum tuning is acheived, tighten the tube
locking method used and coat the hardware junctions with RTV to
weatherproof them. On my system the tuning tubes project into the apex of

-

the cones about 2 inchs.

The follwoing are some notes on the performance of the G-Line:

{. Provides lower loss for equal length compared to 0.75 inch helical
coax cahle at a considerable cost and weight savings.
2. Very durable. HMerlin's and mine have been in serivce for 2 years with

winds up to 80 mph with no electrical or mechanical problems.

Ideal for use with telescoping and fold-over towers (which I use)

where use of a stiff helical cable would present major probleams.

4, Loss factor remains equally low at 2304 Mhz.

5. BPest suited to straight-run feedline applications as losses rise
sharply if bends are attempted.

6. The length of the coax at each end of the system should be kept very
short as losses rise rapidly in this cable.

7. The area immediately surrounding (roughly 6.5 inch radius) of the
G-Line and the pigtails must be kept clear of all objects.

8., Performance remains good when operated under rain and snow conditions.

(2]



G - Line Warren Weldon WSDFU and Merlin Berrie WSHTIZ

. Merlin is using a 7 ft dish and I am using a single 45 element loop
yagi. For several months we maintained nightly communications over the 80
mile path between our locations with each of us using only 1 watt output
of our Microwave Modules transverters. Merlin's best DX is WSLDV in
Houston at 365 miles and mine is W9ZIH at Hickory Hills, IL at 400 miles.
We are satisfied G-Line users and would like to see other ham microwave
operators take advantage of this dandy feedline method.

We wish to express our gratitude to George Hatherell, K&LK for his
inspirational 85T article that sparked our enthusiasm to try the G-Line
and for his most helpful support and suggestions during our
experimentation to build a couple of highly successful working systeas.




ALUMINIUM  NUMBERS

Cammon Alloy Numbers: 2024 Good Formability, High stvength.
30532  Excellent Surface finish, Excellent
Corvorosion Resistance, but novmally not
heat treatable for high stvength.
L6061 Good Machinability, Good Weldability,
, ~ but can be brittle at the higher ftempers.
CFOVE Good Formability, High strength.

Common Tempeyvs: 16 Special soft condition (CAUTION 1)
| o T Havd | v
T CYery Havd, possably byitila. _
THXX Three digil Temnpers ave uxually specalized
nigh strength heat treatments, similarvy to Ta.

Geneval Uzes: 202473, TOE-TH , - ,
Chassis boxes, Antennas; anylthing you plan to bend
o will flex alot.
HQ6T T
Mounting plates, Helded aggseabiies, or Machined
parts.

Kent Britain  Wafky il
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HISTORY OF THE CENTRAL STATES VHF SOCIETY

CONTINUED

In 1984, the Eighteenth Conference was hosted by Rod
Blocksome, KODAS, in Cedar Rapids, Iowa. An outstanding
program of technical speakers highlighted the weekend.
Antenna gain and noise figure measurements produced a lot of
interest. The John Chambers Award was presented to Ron
Dunbar, WOPN. The Mel Wilson Award went to Ray Nichols,
WS5HFV, a charter member of the CSVHF Society and Society
Historian. A donation of $400 was made to AMSAT. Al and
Emily Ward out did themselves in putting together the prizes
for the banquet. . ‘




144 MHz

W@SD
KC@P
WAQHCZ
KC@P
WB@ZTEM
K9FYV
NOBD
KD6R
WAQHCZ

220 MHz

KC@W
WBZTEM
KBONM
KC@P

432 MHz

WB@TEM
K@GIX
WB@ZKG
WB@TEM
WB@QCD
WB@DGF
KF@M
WB@QCD
WB@DGF
Wgue
WB@HXY
WASDBY
K@CQ
WBPLIXY
K5IS
W@WL
WB@QCD
KA7APJ

ANTENNA GAIN MEASUREMENTS - 1984
Cedar Rapids, Iowa

18 ele Yagi H.B. 28 fte DOOMececcsncnncnsee

3.2 19 ele CushCrafteeeeeceevocscncncossce "

6ele Yagi.....-.....‘.....l....l'.....".
8 ele QUadyaBiecescceecsscocacsccscccncnsne
8 ele Yagi REFERENCE ®® 6. 0006000 ePNRPsOOGe e
5 ele H.B. Yagi ® & 5 0000 H 00O 9 080 8 e es eSS GBS SEE
StaCked mObile. ® ® 8 0 OO 0" O S Oe e O S aNSsePS GRS POGES
EgE bea@lereeecsceacesaccscssoncscoccncccneae
5 ele wheell.C.‘.........l......‘.O.......

17 ele Cushcraft BOOMETececececccoscsconncss
12 ele homebreW.eeeeseseecesccacocccnccnae
28 f0O0t QUAEleeeeveesosssccrcosccccccaneas
8ele Quagi...'..O....l‘.......-...Q......

31 ele H.B. Yagi, 24 £t DOOMeceececcccnnea
Cusheraft 24 €l eccececovocococccannnoness
24" ele /18 ft. Boom H.B...Q..OQ'0.0..‘.....
/]9 ele PLIW H.B....-....‘...'........‘.....
88 ele J~Beam........-.........-.--.......
15 ele NBS HB.............-..I..‘..‘....O.
1’] ele Quagi H.B.............0.......0....
48 ele J—B@am.o.o-.ooo.ooouoooooosoo.ooo.o
4.2 NBS H.B Yagi.......'.......Q.C.....Q...
5.2 NBS..I..Q...O...‘...0.......‘......C..
1’] ele Quagi..l.....'.....‘.......‘.‘....‘
4foot I{B dish‘..'...‘.‘..l.'.....l.......
ETA Standard stacked dip0leSececececccccses
8 ele QUAZL HuBesesosoesacsoosocsencassnncene
,]5 ele Quagi H.B......‘....Q.Q....I‘..O...
NBS Yagili 9 foot DOOMecssecccasoscncncsoces
6 ele KLM Commercial............-.-.......
5 ele Commercial Yagi, portableceeececoees

1296 MHz

‘VBBDBY/KBASZ L'-foot HB dish‘.'...............Q..‘

K9UIF
K@KE
WD@BWQ
KC@w
KPKE
W4-0DW

45 element LOOP,K9KFRQQ.o.cooo:ooo-o.o.oo.

57 ele 16 OOt Yagieeeeeeeeoeceoncacnonses
25 ele LOOP Yagi.o.o-....o.lo00.000..00060
25 ele FgFTooooooaooooooooo-c-oo-.oo-ooo.c
25 ele FgFT..........-......-....--...-...
Metal BooE?Quagi..........................

AN
+F FUOW0 > PN
s o o

W £ F~30 0\W oW

dBd

dBd
dBd
dBd
dBd
dBd
dBd
dBd

dBd
dBd
dBd
dBd

17 .65dBd

1643
15.9
15.2
14.6

dBd
dBd
dBd
dBd
dBd
dBd
dBd
dBd
dBd
dBd



1296 MHz (continued)

K¢KE MOdified 30 element F9FT 8 ft.oooooo-.o.o.. 16.8 dBi
KF4JU 16 ele Soild Reflector Yagleeceoecoeassoceasoss 16.6 dBi
V40DV 19 ele Screen Reflector Yagieceeceeososcecoees 164 dBi
WA5VJB COffee Can With V—beam,..-................. 15.2 dBl
KA?APJ Collinear..‘..'l.....'.‘.....'l.‘..".’..... 15.1 dBi
VJAEVJB Coffee Can..‘.....'vl.ie..GOOOCO"‘.l.l..‘.‘. 11.6 dBi
I{5IS 14‘ ele QuagiCOOO...0...0.......‘........... 10.1 dBl
VJBMEM ,],]ele Yagi REFERENCE.Q.....'co.-‘cooooco.o 14.6 d.Bl

2304 MHz

W40DW  29-inch Dish, 11lb. coffee can feedeecoeecose 23.5 dBi
W4-0DW 29-inch Dish, dipole splasher feedeceesoces 23.2 dBi
WASDBY/K5ASZ 4-ft Dish, 11b coffee can feedeeoeeee.. 22.0 dBi
WASDBY/KS5ASZ 4-ft Dish, 21b coffee can feedeieceeeas 22,0 dBi
WASVIB 60 element LooOp Yagleeceesccosscccscscscsess 20.8 dBi
WASVIB 40 element Loop Yagleeeecccoscsseccesonseaes 19.8 dBi
WASVJB 20 element LoOp Yagleecesoososcccocccccnses 17.8 dBi

WOZIH Standard Gain HOTMNeeeceossecococcscrscnsscee 13,4 dBiL
K5PJR Standard Gain Horn......’...........I‘..... 13.2 dBi
VJ-A.5VJB 3 lb. coffee can.........-‘.O‘.C.l'....’... ’I0.0 d.Bi
WB5LUA 1-10 GHz Log Periodic antennfecececccccscscess 7.6 dBi
WABDBY/KSASZ 2 - 1lb. COffee Can.......--..--.-.... 5.3 dBl
KA7APJ 3456 MHz corner reflectOrecececccccssscasee Dol dBi
WASDBY/KSASZ 1 od 1lb COffee Can......-........--.o. 4.6 dBi
WBSLUA 11b standard gain coffee can,REFERENCE.eee. 9.0 dBi
NOISE FIGURE MEASUREMENTS - 1984
Only top 4 of each band listed

2304 MHz N.F. Gain
VEGMA  MGF1402, OE9XXTesesssecasesososs 0,00 dB 712,08 4B
wA6P1GZ MGquoz..OOCCOOCQO0.0....0...... 0094 28.78
VE4D1A MGF1402....IIOQQ'....C.‘O.‘..0.0 0097 12.77
ngIH WE 105Booo¢-o-coo-ao-o-no-ocoo.o O.97 11.54
1296 MHz
WESEBRET  MGF1402 gla KrauS€eecesesscsosecss 0e55 dB 15.92 dB
WBWI\EI] r’lGF1402.....l-..IO.....‘0.00.... 0059 ,]7 5’7
VEBCRU D’IGF’]“’OE ala VJ6PO.......‘.QD...O. O.6O /15 74 3
I{EYXO IqGF1402.‘.....-.......0...‘..... 0065 1'7 54
4%2 MHz

MGF1200.Q.......0.0.-...'0.‘...0 0059 dB 17055 dB
WABYBT MGFI1402cccecccssssccacossscccnses 040 - 20,07
WBZTEM MGF1402cececcccesccacsssocacssse D40 18.41

N¢IS MGF’]L*'OEQUD......'..........C.... 0049 19.45




902 MHz

NOISE FIGURE MEASUREMENTS (continued)

;Ei!ﬂ{ MGF1402 ala W6PO.......Q..‘....Q

K2YX0
WASVJIB

***¥xFollowing used for machine confidence only****
DXL, D432 gfirst preamp of evenin
last preamp of evening

WBENMT
WBEONMT

220 Miz

N/NW
N6AMG
K@LQZ

144 MHz

W@RRY
KOLQZ
N7NW
N7NW
WASVJIB

MG‘F"Q‘O2.-.-.--ooo'.ooooooo-o-..o.
NE64555‘......'.................

DXL D432

D432 (NO ENTRY) ® & 0 0008 00s00 0t 0o
MGF’]202......'.......‘..........
MGF1202.....'.......l’....-.....
D/.[GF1200..‘.O.‘..................

IVIGF1 202 ® O & 08 0% 9 & SO0 °H S0 es s a0 00
DXL2501 ® 0 O 0 & 008 ¢ 98 S S S LSS SEe SN e oo
MGF/‘ 200. 8 00 2 OO OGO 8O0 SNSE LGSO
IVIGFq 202 @ 06500 00 08008000 se eSS
MGF,} 202 S 00 0 0O O QO H WO NSO O6N O oo
D)G-J25OB ® 9 8 SO ® S 9 09O 8 HOBOCC eSO GO

0.72 dB

0.98
1.10

0.79
0.78

4.
0.40
0.42
0

ololololole
* s o s o

WONANAWDIANAN TV
O FWw oo

. 14,58 dB

17.22
20.77

14.67
14.65

22.41
20.45
19.77
22.15

26432
25.73
20.06
21.96
22.81
21.62



