A 20 Meter Tower-Mounted ““Bird Cage”

BY FRED A. FARINET, JR.*, WSPYL

After closely examining the mechanical problems of the “Bird
Cage” antenna, the author has come up with an excellent
arrangement whereby he uses his tower for the main support.
The rotor that drives the ten meter beam also drives the

“Bird Cage”.

HE death of 10 meters has caused some

I wrinkled brows at my QTH. When 10
died last time, | took a leave of absence

from ham radio and became a more or less
normal member of the household. This was
rather enjoyed by the XYL who hadn't seen
much of me for about four vears. Wrinkled
brows predominated this time since the XYL
decided several years ago to “join 'em rather
than fight" em™ and consequently became K8ITF.
An avid enthusiast, she had no intention of

—
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View of the Bird Cage mounted on the mast. The 10
meter antenna still rests above the new unit and both
are driven by the rotor.

either of us taking a leave of absence from
ham radio.

To meet the situation, I decided that some-
thing had to be done to put the station on 20
meters. G4ZU’s article on the “Bird Cage™ was
timely for me since I had been trying to deter-
mine how to manage a good antenna for 20,
utilizing my present tower, with a minimum of
constructional changes.

The tower at W8PYL is 40 feet high and
consists of five triangular shaped 8 foot sec-
tions. The bottom cross section i1s approximately
I8 inches and the top section approximately 6
inches (feels more like 2 inch when you're
hanging up there). A dural mast 1%2 inches in
diameter extends 4 feet above the tower and
supports a 10 meter three-element beam. The
other end of the dural mast passes down through
the tower and mates with the antenna rotator,
within the tower, at about the 10 foot level.

To use the G4ZU method of “Bird Cage”
support (Y4 wave length of pipe), a section of
dural would have had to been added to the
existing dural mast and would have raised the
10 meter beam to approximately 21 feet above
the tower and the “Bird Cage” completely
above the tower. This method of supporting
the “"Bird Cage” and beam would undoubtedly
have resulted in the loss of the entire system
with the first high wind.

With this in mind, and the desire to utilize
the tower for the principal support, it was de-
cided to devise some form of construction that
would permit rotation of the “Bird Cage”
around the tower, require no guys, and leave
the 10 meter beam intact at its present height.

Approximately one month was spent sketch-
ing, scrounging and scrutinizing before a rea-
sonable design evolved. Two more weeks were
spent in “making like a monkey” to complete
the system.

This article was prepared to aid others in
determining methods of “Bird Cage” construc-
tion and to indicate the results that can be ex-

' Bird, D., “The G4ZU ‘Bird Cage’ Aerial”, CQO 1960
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pected from such a system (for this service the
writer expects only S9 reports from interested
readers).

Preliminary Planning

Preliminary planning indicated that some
type of platform for the top and approximately
mid-point of the tower would be required.
These platforms would support the top four
elements and bottom four elements, respec-
tively. The top platform could be placed around
the dural mast above the tower and below the
10 meter beam. This platform would be se-
cured to the dural mast in a manner which
would allow it to rotate with the mast. The bot-
tom platform could be placed around the tower,
receive its support from the top platform sup-
porting system and be free to rotate concen-
trically around the tower.

A clearance hole could be cut in the center
of both platforms and both platforms slid down
from the top of the tower after the ten meter
beam was removed. Since | did not want to re-
move the 10 meter beam, each platform would
have to be split and the two pieces of each plat-
form rejoined on the tower.

The vertical wires of the “Bird Cage™ were
to be cut slightly longer than calculated and
fastened to the top element ends. The bottom
of these vertical wires would be fastened to
the bottom elements and, by rotating the sys-
tem so that each element end, in turn, would
be within reach from the roof of the house.
Tuning could be accomplished by changing the
bottom platform’s distance from the top plat-
form and refastening the vertical antenna wires
accordingly. A 52 ohm transmission line would
be used to feed the driven element at the bot-
tom platform and a 300 ohm ribbon stub used
to tune the reflector,

Construction

This general plan was followed in construct-
ing the “Bird Cage”. Since few readers will
have exactly the same set of problems and since
commercially available hardware varies from
one area to another, no attempt will be made
to give the complete constructional details.
However, enough detail is included to mater-
1ally aid interested readers in constructing their
own anienna.

Platforms

Tempered masonite 3% inch by 2 foot square
1S used for the platforms (the material most
desired was plexiglass or its equivalent but the
price of this material was found to be prohibi-
tive). A circular hole to clear the dural mast
1 cut in the center of the top platform and a
12 inch hole is cut in the center of the bottom
platform for tower clearance.

Eight strips of plastic approximately 3 inches
wide and ¥s inch thick join the platform halves.
A series of holes were drilled in the plastic
strips and matching holes drilled in the plat-
forms. The platforms were split and then the
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View of the upper and lower platforms supported by
a Christmas tree stoand. The large opening in the
lower platform permits it to rotate around the mast.
The bottom platform is split ond secured with two
pieces of plastic. The vertical supports are set into
the two clomps on the bottom platform. Top view of
the upper platform shows the elements mounted 90°
apart and secured with U clamps. The two halves of
the platform aore also coupled with twe strips of
plastic.

plastic sheets were used, in “splint” fashion, to
rejoin the platform halves.

Elements

Dural tubing elements 34 inch by 8.73 feet
(length in accordance with G4ZU’s formula for
14.1 mc) are mounted at each platform corner,
90 degrees apart. Two “U" clamps fasten each
element to its proper platform., To maintain
symmetry, the ends of opposing elements are
separated by a distance greater than the 12"
diameter hole of the bottom platform. A 16
inch separation was used to allow greater tower
clearance.

Two pieces of 3 inch tubing approximately
8 inches long, with holes drilled in each end
and mounted on the underside of the top plat-
form, strap the driven elements and the reflec-
tor elements together, respectively. Holes in the
ends of each of these pieces of tubing are se-
cured by the bolts of the "U" clamps. This
same type of strapping is used on the bottom
platform elements except for a break of about
1 inch at the center of the 34 inch tubing to
permit connection of the stub to the reflector
elements, and the coaxial feedline to the driven
clements. Copper ground straps are fastened
to the ends of each element to be used as
solder connections for the vertical wires.

Guying The Platforms
The top platform is supported from the mast




View of the underside of the upper
platform. The platform is secured
to the crossbar by a pair of TV
stand-off mounts. Guys and turn-
buckles supporting the top platform
may be seen on top. The two U
clamps on the crossbar are to clamp
the vertical supports for the lower
platform.

|
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by 4 umbrella-type guys (approximately 18
inches long) and suported from beneath, by
two “V” shaped 12 inch brackets (the type used
to support TV masts alongside of a house). Eye
bolts are used on the platform to secure the
platform ends of the guys. Turnbuckles are used
for each of the quys and a “Slip on™ bracket
attaches to the dural mast and terminates the
opposite end of the umbrella type guys.

A 1%z inch by 2 foot piece of pipe, fastened
at right angles to the dural mast beneath the
top platform, serves the dual function of sup-
porting the lower ends of the “V" brackets and
the vertical “pendulum like” members which
drop down to support the lower platform.

The lower platform is equipped with turn-
buckles and guys in the same manner as the
top platform. The guys are secured at their
upper ends by attaching each pair to a “slip
around” type guy-ring bracket placed on each
of the two vertical “pendulum like.” members.

A tour of the local junk vards turned-up 20
x 2" % %" rectangular shaped aluminum tub-
ing. Two of these were purchased and used for
the “pendulum like” members of the platform
support.

Clearance holes are cut in the lower platform
to accommodate the lower ends of these “pen-
dulum like” members. “U" prackets on the 2
foot pipe beneath the upper platform secure the
“pendulum like” members to the top platform.
Bolts should be placed through the “pendulum
like” members on the ends to be clamped to
insure that they will not slip from their “U”
bolts at some later time.

All open ended tubing is plugged with corks
to prevent water from entering and also to as-
sure that the “Bird Cage” won't “whistle like
a bird” during high winds.

During “mock up” of this system the XYL
suggested the use of a piece of pipe supported
by a Christmas tree stand to hold things in
position. This suggestion proved to be a good
one and 1s highly recommended for builders of
"Bird Cages",

This description has hardly been exhaustive
but the pictures show enough detail to allow
the reader a good idea of the construction.

Assembly

The “mock up” is partially disassembled and
the parts placed near the foot of the tower. One
half of each of the platforms is removed from
it's complimentary half. The plastic “splint”
pieces were left in place on the other half of
each platform and the underside support of the
top platform was left intact. All elements are
left in place. At the top of the tower, the “slip
around” type guy-ring bracket is put into po-
sition on the dural mast. The half of the top
platform with most of the hardware on it is
hauled up first and set in place. The second
half follows. The plastic “splint” pieces and
umbrella type guys aid in the positioning of the
platform until all bolts are secured.

The assembly of the remaining portions of
the antenna are routine in nature and conse-
quently will not be described. When everything
is assembled, the rotator may be used to turn
the antennas to check that their system rotates
freely. The bottom platform should show no
tendency to bind on the tower.

Environmental Tests

Nature voluntarily took over the task of en-
vironmentally testing the antenna almost as
soon as the last bolt was secured. For over a
week i1t rained! The temperature went up and
down and the wind produced gusts of up to
60 m.p.h. The antenna withstood this beating
despite one neighbor’s prophesy that the whole
thing would come down through the roof during
the first high wind.

Tuning and Troubles

During short periods when the weather was
changing tempo, a “grid dip” reading was ob-
tained. Much to my dismay, this reading was
17 mc. Calculation indicated that approximately
15 feet (7.5 feet per vertical wire) of additional
length was required to bring the antenna to
resonance at 14.1 mc. Between the rain storms,
300 ohm ribbon stubs were added to the re-
flector and driven elements. The 52 ohm trans-
mission line was connected directly across the

[Continued on page 112]
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G-i# HIGH GAIN ANTENNAS
CONTROLLED RADIATION

Pottern is beamed toward the horizon
for optimum response.

Mounting Structure Does Not Affect
Radiation Pattern

“TEAM-MATES”
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TG-5-§ (144-170 me¢) TG-2-R
———— ———
$74.25 Net $18.00 Net
3 ELEMENTS Half Wave
Fixed Station Element
3X Power of Maoximum :
TG-2-R Possible Gain /2

Although independent use of the
T1G-5-S and TG-2-R give omaz-
ing performance, their combined
use os ""Team-Mates'’' produce
the ultimate in gain and effi-
ciency. The engineered compat-
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ible characteristics of pure
vertical olorization and
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the elimination of horizon-
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F[}R HE YUUNL IN A.GE and THE YI}UNG AT
HEART ... Two weeks to relax and study for your
FENERAL LICENSE. A Co-ed eamp owned and
operated by YMCA, staffed with licensed hams . . .
designed for 60 campers . the only requirement a
Novice or Tech License. Rndm Classes held by out-
standing members of the Electrical Engineering
Field . PLUS swimming on a mountain top, horse
back r:d:n:-t. riflery, nature trails and all types of
camp ﬂ{"ll\ Il}

Camp opens August 4th closes August 18th—Tui,
2150 includes all usual eamp expenses—note-
book, textbooks, Health and Aecident Insurance, etc.
Applmatluna considered in order of receipt. Write
ﬁnuw for information and application blank. Send

coupon to C. L. PETERS, KI1DNJ.

" S — . S I — — — T— E—  E— T T — — — —

C. L. Peters, K4DNJ, General Secretary
Gilvin Roth Y.M.C.A,.

tion :

Elkin, North Carolina

Please send me the Booklet and Application Blank for the
Camp Albert Butler Radio Session.

BARY it _Zone State ...

ML |, ST R

(i

r further information, check number 43, on page 128
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Space [from page 108]
servers 10 American amateurs for forwarding

' to the Project OSCAR Association. In many

cases relay by amateur radio circuits will be

. the fastest way of getting this information from

foreign locations to Sunnyvale. All reports sent
via amateur radio should be followed up with
a written report, however, for QSL verification.

WARNING!

OSCAR II's signal on 145 mc will often be
weak. It is making history, and will be copied
in every corner of the globe. KEEP THE
CHANNEL CLEAR. It's a great tribute to
amateur radio that there was not a single
report of QRM on OSCAR I's frequency. Let’s
keep this record, and the frequency clear.

SEND IN THOSE REPORTS.

73, George, W3ASK

RTTY

boards for the W2JAYV transistorized terminal
gear described in the February, March, and
April RTTY COLUMNS. We can now report that
it is a sure thing, and at a very reasonable
price. The details may be obtained by dropping
a line to your rrTY Editor at 431 Woodbury
Road, Huntington, New York. Don't forget to

enclose the stamped self-addressed envelope.
See yvou on RTTY. How about 52.6 mc f.m.?
73, Byron, W2JTP

[from page 83]

Birdcage [from page 45]

end of the driven element stub. The s.w.r. with
this arrangement was about 2:1. Good reports
were received in Europe, Canada and most
districts of the U.S., both on a.m. and c.w.
Several U.S.S.R. stations were also worked on
c.w. Since this arrangement technically and me-
chanically, hardly seemed a good one, some
solution had to be provided for the needed in-
crease in length between the upper and lower
portions of the antenna. The amount of physi-
cal separation could not be increased without
adding to the “pendulum like” members and
raising the antenna higher on the tower. This
solution was not considered satisfactory. Next
coils were placed in each vertical wire, This
arrangement worked, but didn’t satisfy me due
to G4ZU’s comments about loss of power in
antenna coils. The final method consisted of
adding the required length to each of the verti-
cal wires and then pulling the centers of each,
in toward the tower and securing them with ny-
lon cord tied to the “pendulum like” members.

The technical advantage, pointed out by
G4ZU, of having the antenna voltage points
clear of surrounding materials, was lost with
this arrangement, although there has been no
apparent practical disadvantage.

Just why this particular “Bird Cage” required
15 feet of additional length over the calculated
values, using G4ZU’s formula, is not known.
However, there are several differences between
G4ZU’s proposed “Bird Cage™ support and this




Send for NEW

FREE CATALOG =961

with oscillator
circuits

Citizen Band Class "D” Crystals

CITIZEN BAND CLASS “D” CRYSTALS

8rd overtone — .005% tolerance — to s 95
meet all FCC requirements, Hermetically 2
sealed HC6/U holders. 14" pin spacing. EAGH
060 pins. (Add 15¢ per crystal for .093

pins).

All 22 megacycle frequencies in stock: 26.965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.036, 27.056, 27.065, 27.075, 27.085,
27.105, 27.1156, 27.125, 27.185, 27.165, 27.165, 27.1756, 27.185,
27.206, 27.215, 27.226.

Matched crystal sets for ALL CB units (Specify equipment
make and model numbers) .. ... . .. .. $5.90 per set

CRYSTALS IN HC6/U HOLDERS

SEALED 486 pin spacing — 060 diameter — .0056%
OVERTONE tolerance
15 to 30 MC ... $3.85 ea.
30 to 45 MC __. .. $4.10 ea,
45 to 60 MC .. . $4.50 ea,
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED .0056% tolerance ... — -$5.00 ea.
From 2000 KC to 10,000 KC, any
frequency, .006% tolerance ____ $3.50 ea.
RADIO Specify frequency. .06 pins spaced 2" (Add
CONTROL 15¢ for 093 pins). $2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All ecrystals made from: Grade “A"
imported quartz—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing 4" Pin spacing 34"
Pin diameter 003 Pin diameter .125

CRIA/AR holders FT-171 holders
Pin spacing %" Pin spacing 3"
Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS .

. » Specify holder wanted

1001 KC to 1600 KC: .005% tolerance ... . . . $4.50 ea.
1601 KC to 2500 KC: .005% tolerance . - .$52.75 ea.
2501 KC to 9000 KC: .0056% tolerance . . . _$2.50 ea,
9001 KC to 11,000 KC: .0056% tolerance .. $3.00 ea.

Amateur, Novice, Technician Band Crystals

01% Tolerance . . . $1.50 ea. — B0 meters (3701-3749 XC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC

FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 4556 KC and 500 KC) . e B50c ea.
Pin spacing %" Pin diameter .003

Matched patrs _ 15 cycles $2.50 per pair

200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 600 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15¢ ea.;
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 25¢c ea.; Ceramic Socket for HC6/U Crystals
20¢c ea.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service, IN CHIF:AGB, PHONE GLadstone 3-3555

IF YDUH‘.. PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All crystal orders must be accompanied by check,
money order or cash with payment in full.

RUSH YOUR ORDER NOW TO !‘!

WTEXAS CRYSTALS

1000 Crystal Drive, Fort Myers, Florida

Dept. CQ Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!

For further information, check number 45, on page 128
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wower-mountea “Bird Cage”. The 10 meter, 3
element beam is 2 feet from the top elements
and the 40 foot tower runs between the driven
and reflecting elements. These factors may ac-
count for the required change of “Bird Cage’
length. The reflector, with the present arrange-
ment, was “grid dipped” with the 300 ohm stub
at 13.5 mc. The reflector will be properly tuned
later.

Final Results

With this arrangement, the standing wave
ratio is nearly 1:1 over the entire 20 meter
band. From local reports, the front to back
ratio appears to be around 20 db. Little radi-
ation is indicated from the antenna sides and
sharp directivity is evident to the front.

In spite of the miserable conditions existing
on 20 meters during the test period, particularly
during weekends, the antenna has performed
well. Over a two week period, with 150 watts
input, about 70 contacts were made. Most of
these were on a.m. All U.S. districts heard,
were worked. Europe, Africa and Alaska were
contacted on a.m., and three U.S.S.R. stations
were worked on c.w. Reports have averaged
10 db over S9 on a.m. =

Novice [from page 87]

1914 and the present type equipment. Come on fellows,
help.

Steve Skinner (13) 3518 Lakin Avenue, Great
Bend, Kansas, needs some brother ham’s advice and
help to get the Novice ticket.

James V. Kelly, 13024 Clovis Avenue, Los Angeles
59, California, Phone: NEvada 63662. Jim says he 1s
willing to work all that is necessary and then some to
get in this hobby. By golly, most people don’'t want
to work enough!

Douglas F. Goldsmith, 278 Chestnut Street, Liberty,
New York would like a local ham to help explain
what cooks.

Arthur R. Tolp (age 46), 1124 Rose Avenue, Fort
Myers, Florida needs help: is there a local code and
theory class in Fort Myers?

Help Wanted: Letters, hints, kinks and anything of
interest to our many readers to make this column
interesting. See address at head of column.

There it is fellows. | thank all of you for the inter-
esting letters and for the pictures. You can see the
difference between this month and last month, you
sent no pictures last month. And as | said, we welcome
letters from other countries; you read this don't you?
Good DX and no QRM. 73 Walt

Sideband [from page 97]

contact from up in Iceland.” [Norm went on to
list a number of stations to whom he will send
cards and noted that he and George, PJ2AA had
a QSO on the very last day of Norm's operation
from lIceland so George, be patient!—ed.]

From Alfred Schlosshauer, DJAWN: *“I have
written a description of the 2-watt exciter which
was published in DL-QTC of October, 1961. With
the sunspot cycle as it is, 1 turned some of my
s.s.b. activities to 3.8 mc and I was very much
surprised to hear and work some ZL's on this
band. A ground plane antenna 60 feet high was

| guickly erected one Saturday afternoon in October,

made of a bamboo fishing whip and some insulated
hookup wire. Limited garden space gave some
problems how to place the four radials. On Oc-
tober 24, Z1L40D and ZL4KD were worked with






