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Your Cushorall 416TH, Twis! Boomer, is a high parformantg circular polarized Yagl for use with OSCAR and ather Satelliles,
Figure 1 i an overall &ssembly guida For your 416TH. The {wist s acteally two identical antennas mounied 90 degress to sach
ather an the sarme Boom, They ane spaced 14 wavelengih apart to produce circular polarization. This antenna is manulactured o
give 1op perlarmance and 1roubie free sarvice, The antenna will perform as specified, if the instructions and suggestions ane
Fallowed and il care is used in assambly and installation

MASTING

The mast mount bracked will aceommodate up to a 2 inch (5.1 cm) mast. 1 inch (3.8 cmj or larger Wubing should be used for your
mast.

ROTATOR

Chooss a good quality rotalor desigred far use with amateur radio antenna installations.

LOCATION

Location of the antenna is very imporian!. Surrounding objects swch as trees, powerlines, other aniennas, etc., will sariousty
reduce efficiency. To minimize the effects of surrounding objects, mount the antenna as high and in the clear as possible. 1
matal guywires ane wsed, they shouwld be broken with strain insulators. WARMING: THIS ANTEMNMA IS AN ELECTRICAL COMN-
DUCTOR, CONTACT WITH POWER LINES CAM RESLLT IM DEATH, OR SERIOUS INJURY. DO NOT INSTALL THIS ANTENMA
WHERE THERE IS ANY POSSIBILITY OF CONTACT WITH OR HIGH VOLTAGE ARC-OVER FRAOM POWER CABLES OR SER-
VICE DROPS TD BUILDINGS, THE ANTENNA, SUPPORTIMNG MAST AMDNOR TOWER MUST MOT BE CLOSE TO ANY POWER
LINES DURING INSTALLATION, REMOVAL OR IM THE EVENT PART OF THE SYSTEM SHOULD ACCIDEMTALLY FALL.
FOLLOW THE GLIDE LIMES FOR AMTEMMA INSTALLATIONS RECOMBMEMDED BY THE U.S. COMSUMER PRODUCT SAFETY
COMMISSION AND LISTED IN THE ENCLOSED PAMPHLET. You should also choose an installation site away from regular ac-
tivity areas, to prevenl the possibility of injury from falling ice or parte that may be damaged during installation ar Severa
weather. Flan your installation carefully. If you use wolunteer helpars be sure that they ane qualifed 1o assisl yvou. Maka certain
that every one understands that you are the boss and that they must follow your instructions, If you have any doubis at all,
employ a professional antenna installation company to Inatall your antenna,

MCUNTING

Several different antennes may ba mownted on the same masl. VHF and UHF bearms should be mounied at least S 1 (1.5m) from
other antennas If poasibla. Do not install antennas of the same frequency in close proximity to each other or sevious detuning
will resuit, Typlcally the 416TE s mounted parallel 1o your other OBCAR antenna (i, A144-20T &1.) S0 that they are constantly
aimed In the same direction. Mount the 416TE 5o that the angle between the elermanis iz bisected by the crassboom as shown in
the photo on the cover. The exact mounting angle is not critical, The Cushcralt 414T.-MB mounting boom is desigrad for this ap-
plication.

SYSTEM GROUNDING

Direct grounding of the antenna, mast, and tower ig very Important, This serves as prolection from lightning strikes and static
bulldug, and from high woltage which is present in the radio equipment connected (o the anfenna A good electrical connection
should be made 1o one or more ground rods (or other extensive ground system) directly at the base of the fower or mast, using at
least 10 AWGE ground wire and non-corrosive hardware. For detalls and safety standards, consult the National Electrical Code.

ASSEMBLY
Follow thess steps in sequence and your assembly will go very quickly:

1. Snap tha plastic insulators (#09) into the elamant hodes in boom. kdentify the slements sccording fo Chart 1 — {heir
lengths may vary plus of minus 116” (.16 cm). Place a mark on aach elemant at the position listed as LENGTH B. Use the ele
mant fastening ool (208) o position the sfainless sleal lastener (185) at the line which you made on sach element. If you Insart
bon far, then push it off the olhers &nd and Start over, Now insart (he elemeant through tha boorm at the appropriate hole and slida
he oifer fastener against the insulator on the opposite side of the boom. The elaments are now assambled io the boom. Make
sure o attach both the horzontal and vertical elemanis,

2. Allgch the rear boom (BB} 1-1/8" » 127 (286 cm x 30.48 em) to 1he main boom (BA) 17 £ T2 (254 em x 182.88 cm) using
#B-11%" (3.8 em) long stainless sieal hardware,

4, Assemble the driven slements to the E2 elemeanta. Note that they are identical, Attach the ground brackets to the boom us-
ing #4814 " (18 om) long stainless steel hardware, Attach the black T-match spacers (196) 1o the T-match rods (198), secure tham
with a stainless sleal fastener (195), Altach each T-match rod to the E-2 alement with two Tematch clamps (197) and #8-32 x 38"
[ %5 cm) stainbess steel hardware, All dimensions ane from boom canter, Attach the balun (DB} and phasing harness (PS) to each
drivan ademant as shown in Diagrams 3 and 5

4. Attach the boom to the mast according to the Diagram,

5. Set up Polarity (see POLARITY) and altach the coax-feed and vinylboot (115), Insert your coax fhrough the small end of your
connector boot. Attach the PL258, cut off the top of the silicon package {118) and apply a liberal amount {0 the threads (DO NOT
APELY TO THE CONNECTOR CEMTER PIM) of the phasing hamess connector, Screw the PL259, of the teed, onto 1his connec-
for finger tight. Mow apply the remaining silicon to the cutside of the connector, Slip the oot oser the connector as far fonward
as possible.

POLARITY

Sea Diagram 5 when the phasing harmess is connacled exactly the same 1o both feads, the polarity will be circular keft. For cir
cular right polarity, connect {he phasing harness center conducions to alternata sides of the feedpoint, Le. one left and one right.
Falkow Diagram 5 for propar polarization

P54 MOUNTING

Do nod wse phasing hamess supplied with 416TE. Mount P5-4 (see Diagram 6] on rear of antenna, behind the last elament. P5-4
mouniing balis, brackets, and vent plug showld be facing down, Attach tha two cables from PS4 to the driven alements, for cir-
cular right polarization (Diagram &), The relay in the PS4 requires + 12 volts DC at 50 Ma [to centér pin of phonao plug) 1o enenglze.
In tha configuraticn shown in Diagram &, your 416TE will be circular LEFT polarized whan the PS4 is NOT ENERGIZED and cir-

cular RIGHT polarized when it is ENERGIZED. CAUTION: DO NOT ENERGIZE RELAY WHILE TH#NEMTA5 F Q
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NOTE: Coat
exposed sufaces

with epoxy (370).
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BOTH DRIVEN ELEMENTS
SHOWN AS VIEWED FROM
THE REAR MOUNT

416-TB PHASING HARMESS
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PS-4
(OPTIONAL)

COMMECT IN THE SAME MAMMER AS PS (PHASING HARNESS)
WAS CONMNECTED




MODEL

Frequancy, MHz

1 SWH
Bandwidih, MHz
Forward Galn, dBd
3-dB

Baamwidih, deg

FiB Ratio, dB

Boom Length, in (m)
Longasi

Elamant, In (mj
Wind Area, i {mf)
Waight, Ib kgl

Max Mast OO, in (cm)
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