A147-4, A147-11, A147-22,
A220-7, A220-11, A449-6,
A449-11
A14-VPK, A147-VPK,
A220-VPK, A449-VPK




SPECIFICATIONS

MODEL AidT-4 A147-11 AlaT-22 A220-T AZd0-11 AAAB-A Ada8-11
Fraguancy, MHz 146-148 146148 14E-148 200228 200-225 L40-450 A4 450
1 VSWR bandwidih 4 MMz AMHz 3 MHz 5 MMz 3 MHz 10 MHz 10 MHZT
Galn .0 dBd 11.3 did 14.2 dBd 105 diéd 11.3 dBd 100 #Bd 11.3 dBd
Froni-to-back ratic 18 dB 20dB8 20 dB 20d@ 20d8 18 d| 20dB
3-08 baamwidih " 482 420 &7 & &l 4g°
Boom langih 44" 144 184 e 12 a5 6O

(1.1 [3.6m) (3. Brm] (1. 7mi (2. B (A% {1.5cm]
Longast alemant 40" 40" 40" e 28" 13* 13"

(1.0rmj [1.0mi (1.0wm) (Efcm)| [BEem) (A3amj (33cm)
Tierning radius 44" rar BE" - 51" 18" B

{1.1mj {1.8m) {2.2rm) [1.7m) [1.3rm) [48cm| [1.5m)
Wind area 0,43 f 1.21 112 1.42 T el f 050 1P 030 Frx 035 1

| el {11m9 {1.13m% {.0dm {.05ma {. 0P {0.dm)
Walght am i 15 Ib 21k Sib in 4

(1.4kg) (2-Thy) 6. 7h) |- Bkg) (2. 3kg) DL L (1.8kg)
Maximum mast OD x 1102 2" ar 1 12 2 1102

(5.0cm) (3. Bem) (5.0cm) 3 D) (A.Berm) 15.0cm) (3.Bem)

PARTS PACKAGE
PART NO, DEFCRIPTION A14T-4 ANAT-11 AT4T-2Z AZIO-T AZID-11  A44E-E  A4LE11
1 27 {5u0em) LD, U.Balt 2
2 1-50E" (4. 1amj 1.0, U-bolt 2
3 1 182" {38cm) 1,0, U-balt 4 a
4 Bracket tor 1 12" (3.8cm) U-baolt 1 1
5 SME"" {.Bomj 1D, lock washar 2 & 2 2
ﬂ SME" (Bam) 1D, hax nut 2 | 2 2
14 Backing plate for 1 1/2" (3.8cm) U-balt 1 |
15 BME" (Bom} 1.0, flat steal washar 2 g b 2 2
18 114710 lock washar B 18 2 2
17 1447230 hex nut B 16 2
g W10-24 x 2" (8.0cm) machine scres a 10 i & 10 z 2
22 #10-24 hax nut a mn 20 i 10 z 2
25 TS (L dom) formed sluminum bracke 3 10 M g 10 Z 2
28 Aluminum half washer 3 0 20 B i r] z 2
X #10 internal-tooth lock washar 3 10 20 4] 10 2 2
-y 27 180em) 1.0, x 47 {10.1cm) L-boll 1 1 1
2 Bracket for 2 {5.0cm] £ 4™ (10.1am) U-belt 1 1 i
3 Bracking plate for 2" (5.0cmj) « 4" {10.1cm}) U-balt 1 1 1
1] 1" {2.5cm) plastic cap 1 1 2
k) AW [ Sem) LD, aluminum spacer 4 |
48 1 112" {3 8cm) plastic cap 3
53 17 (1, 3om) plastic cap 2 4 2 2z 2 2
a1 T (2.2cm) plastic cap 2 2 4 1 1 2
78 1 142" {3.8em) 1B, x 3 127 [Blcm] U-balt 1 1
Gi0 1" (2.5cm) telascope clamp z 4 1 1
PARTS LIST
DESCRIPTION QUANTITY
AfAT-4 ATATAY ANAT-EE  AZR0-T AZI01  AA4SE  A4AS11
T8 (2.2cm) x 24 (61 .0cem) boom section 1
T8 (2. 2cm) x 35" [B8.8cm) boom |
" 2. 2em) x &4 [111.8cm) Boom |
TR (2. 2cm) x 507 (127.0em) Booam seation 2 4
A" (2.2cm) 1 567 (134 6om) boom saction 1
17 (2.5cm) x 48" (1.21.9am) boom secilon 1 2 1 1
17 {2.5cm) x 55" (134, 8am) boom 1
158" [d.1em) = B [15.26m) canter splica 1
1R (1.Bocm) = 41" (104, 17em) boom section 2
4" (10.2em) x 87 (15.2em) formed alum. masi plate 1 3
ELEWEMTE LEMNGTH
AtaTa A14TA1 Al4T-22 AZT A AL g1

#i Flalacic Bt 00em) &0 (IMBem) & (I0Bem) S @A Tomi ST BETom)  3AET R dem) 1180 333cmy
#2  Dipcls ®' o (mbom)  JTTE| SE2om)  OT-ET| $E2em)  RAISOETEAScm)  241S67ERJom)  12AET (34cm) 12387 @14cmi
Lk} Direcoos »" Sidom) B0 | Shdom) 38" | Gidem) AN (B03ce)  ERAM¢ BOcmy 11347 G98omi 14 (MEemy
B Dimcior B @OScv)  MATAY Mlom)  3STEY Bhicm)  ZMEY O0Tem) 2 BRToml 1158 29Scm  11AE" [2Rdcm)
¥ Dimche 39" B0Bom)  35-3MT( B0BoM)  ZHMT BBdemy  ZRIMY (BENem) 1808 @B2omi 102 [282em)
wE Dirachoe M50 B05cm) 3558 MSomy X (BBdcmy T (BRdcmi  11a8" @EScm)  11-MET [2EScm)
&7  Dimcice IR B0 em) 350 Biem) 235MY (BTHcmd  Z2aMt (5T Bomy 11108 {#8.8cm)
#  Dimcior ARA°( BEScmy  35-B"( BRSerm) A" (5T .2om) 1110 {28.3cm)
% Dimcior BT BEScm 35104 BRSem) 22.4/44"  {SEScm) 11 {27 8om
0 Deresior 35-1W7[ B oy 351" BRIcmy 22" 25.8om)
11 Direcior aE" [ BEScm) 35T [ BEGem) 2134  §88.3om)

{/Bmmj for all esamenia.

All antennas are suppliad with one of aach size slemant, except the A147-22 Power Pack has two of sach size slemant, Il

-



STACKING KIT
PARTS LIST

DESCRIPTION QUANTITY
ATAVPE  AMTVPE  AZN-VPE  AdaR-VP

1-58" (4.1cm) = 67 [15.2cm} canter splice 1 i 1 .
1-174" (3, 1em) x 33" {83 Bam) baom a i i i
112" (3. Bom) x 27 (B8.8am) boom sectian ) - 2 -
112" [A.Bem) x 41" (104, 1eem) boom asction i 2 -

4% (10.2em) x 6" (15.2cm) formed alum. mast plate 1 1 1 s
Coax harness aasembly 1 1 1 1

STACKING KIT
PARTS PACKAGE

PART @ DESCRIPTION

i 2" {5.1em) Lbolt 2 2 2 .

2 1-508" (4. 1cm) L-balt 2 2 2 -

- SME" (Bom) look washar d 8 8 2

B SAE" (Bem) hex nut B a 8 Fl
13 1-1/4" (3. 2cm) plastic cap . . iy z
15 144" |, Becm) flat sieal washar 4 4 4 2
b | A" (5,1 ¥ 10 1em) U-boli - - 5 1
3z 312" i8.9cm) U-bolt brackat - & = 1
i & | 12" (B.8cm) U-bolt backing plate : . * 1
5 1-9/2" (3.8cm) plastic cap 2 2 2 .

The follpwing instructions apply 1o the A147-22 Power Pack and all of the VP stacking kits, Refar to the single beam instructions for assemily
and funing of the indlvidual anlennas. Siecking two antannas will result i & sysiem gain of naarly 3d8 over that of a aingle antanna.

To assemble the A147-22. AVTVPH, A140PK and AZP0VPE mounting bosms, slide the 1 1727 [3.80m) sactions into tha 1587 [4.10cm) cantar
aplica, as lar as tha single black lina, Tha 4 £ 6" {10.2 & 15.2cm) mounting plate and U-boit clamp the sections tegathar, Figure &, The AdL8-VPE
maiinting boom sses a singhe U-ball and bracke! assembly in the canler, Figure 2.

Maunt ihe aniannas on the ends of 1he suppor boom, using Chart 1, Dimenzion A, Tor the proper spacing, which is measured cenler-be-ceniar an
ihe anienna Booms, For mechanicel balance, il is besl 10 kesp the anianna booms below the support boom. The Reddl Match rods showld be on
ihe sama side of the antenna booms, and pointing up. Press tha plastic caps info the boom ends.

CHART 1
AMTENMA DUAL
MODEL NO. STACKIMG KIT HARMESS HO. DIMEMNSION A
A147-4 A14:PE A4S B0 (12 Term)
A147-11 A14TVPE A14T.5K TE" (183cm)
A14T- 22 A14T-5K TE" [
A2N0-T AZI-SK 50" [(12Tcm)
A2A0-11 e AZH-SK MU (12Tom)
Ad49-6 AA 40V PE Add-5K 28" [B3.5cm)
A448-11 A48V PE AddB-5K 28" [83.5em)

Dirmanaion “A" is from cenbed-bo-canber,

Two afrays can be mounted in & guad configuration by using the approprials coaxial karmess between the dual arrays, Chart 1, In this casa, he
gain of the systam will ba nearly BdB over that of a single antenna.

Fear mounted antennas, swch as the &147-4, AZ20-T, or A440-8, may be stacked along ihe aide of the tower, one above the oiher. The tower should
haye littis influanca upon tuning, since it is bahind tha reflscior alamants, Recommanded phasing harmessas and centar-to-canter stacking
distances are given in Chart 1. For this configuration, tha horizontal bameridih of the array will be the same as fora single antanna, provided that
thnantenna booms ane in the sama direction, Howewvar, the vertical baamwidth {above and balow the horizon) will ba conalderably narrower than
that of a single antanna,

& stachked array consksting of two or four anteannas may be cenvaniantty tuned at grownd leesd by temporarity resting the array on wooden o in-
sulated supports so ihat the aniannas are painted up Into the sky, and the reflactor alamants are parallel 1o ard a few feet abave tha ground. Con-
ducting objects bahind the reflectiors kave little Influance on antanna tuning, but be sure that the sky and area around the armay is free from
obstacles, such as buildings, wires, troes, oto, All antennas in the array should have the Aeddi-Match units poinisd in the same direction, so that
thiey will be phased.

Bafore connesting the phasing harness cables, lune sach anfenna at your cenlar Insguency, using a 50 ahm feadling from yous transmilter, and a
reliabis S W R bridge or reflsctomater, Follow the procedure given for luning & single snisnna,

Aftar tuning tha antennas, tighten all connections, connect the harness and neatly drass and lape the cables along the booms and frame
membars. Excess cabie may ba colled up egually on sach side.

Tha SWH For the mmnluladmrmm b chacked atb IMMIMM&IH"T'mewﬂMm fesedlins f@nd e@ior. T
SWH value should be low. It will ol change appreciably, I the antenna is mounted high and in the chaar.

Bafore final installaticn on your tower mast, Install the connector boot over 1he conneclor. Apply the silicone grease around 1he



INSTALLATION SUGGESTIONS

Your Cushcraft VHFIUHF beam is designed and manufactured to give top performance and trouble free service. The
antenna will Ipar‘fnrm as specified, if the instructions and suggestions are followed, and If care is used in assembly
and installation.

MASTIMG: The mast mount brackets on the A147-11, A220-11, and A448-11 will take up toa 1 1/2" 0.D. masL A 11/4"
0.D. talevision typea tubing is satisfactory for any of the single beams. The A147-22 Power Pack may be mounted ona
mast of upto 2" 0.0, The A147-4, A220-7, and A449.-6 have axtra-length booms for mast or tower side mounting, and
may be mounted on a support of up to 2" 0.0.

MOUNTING: When mounting the beams on the same mast with other VHF/UHF antennas, they should ba mounted
at least 1/2 wave length (of the lower frequency) away from the othar antennas. The beams may be mounted withing
ft. of 6 metber or HF antennas. Generally, it is best fo mount these beams above lower fraquancy antennas,

ROTOR: A good quality television antenna rotor will easily handle any of these antennas.

LOCATION of the antenna is very important. Surrounding objects such as trees, power lines, other antennas, atc.
will seriously reduce efficiency. To minimize the effects of surrounding objecis, mount the antenna as high and in
the clear as possible. If metal guy wires are used, they should be broken with straln insulators. WARMNING; THIS
ANTENNA IS AN ELECTRICAL CONDUCTOR, CONTACT WITH POWER LINES CAN RESULT IN DEATH, OR
SERICUSINJURY. DONOT INSTALLTHIS ANTENNAWHERE THERE IS ANY POSSIBILITY OF CONTACTWITH OR
HIGH VOLTAGE ARC-OVER FROM POWER CABLES OR SERVICE DROPS TO BUILDINGS. THE ANTENNA, SUP-
PORTING MAST AND/IOR TOWER MUST NOT BE CLOSE TO ANY POWER LINES DURING INSTALLATION
-REMOVAL OR INTHE EVENT PART OF THE SYSTEM SHOULD ACCIDENTALLY FALL. CONSULT THE NATIONAL
ELECTRICAL CODE FOR FURTHER DETAILS,

ASSEMBLY INSTRUCTIONS

BOOM ASSEMBLY, A147-11, A220-7, and A220-11: Slide the 78" (2.2cm) section(s) into the 1" (2.5cm) center section,
as far as the single black ling, To align the boom sections, insert a 2" (5. 1cm) bolt through one hole in each saction,
and sight along the boom. Tighten the sections securaly with the 1" (2.5cm) telescopea clampis).

ELEMENT ASSEMBLY: The elements for the A147-4, A147-11 and A220-11 (not including the dipole) are taped in one
bundle, They are progressively shorter to improve bandwidth. Forthe A147-4, A220-T and A443-8, mount the reflector
{longest element) at the U-bolt and of the boom. The A-147-11 reflector may be mounted at either end of the boom,
Forthe A220-11, mount the reflector at the end of tha 1" (2 5cm) boom saclion. Mount the dipole next, then each pro-
gressively shorter director, up the front director(shortest element), Figure 1. All but the twoend elemants and dipole
are preassembled on the booms of the A449-6 and A448-11, Mount them In the proper order as cutlined onto the
dipole and boom ends.

MAST MOUNT: The A147-4, A220-T7 and A449-6 usa a single U-bolt and bracket assembly, Figure 2. The A449-11 and
A220-11 use a single U-bolt and bracket assembly, Figure 3. The A-147-11 uses a 4" x 6 (10.2 x 15.2 cm) plate
mounted between the number 5 and & elements, figure 4. All of the antennas may be mounted for horizontal or ver-
tical polarization, Forvertical polarization, mouwnt them with the Reddi Match rods pointing up. Keep the mast mount
bracket on the opposite side of the boom from the elements, This will help to minimize pattern distortion from
metallic masts.

TUNING: The Reddi Match is set at the factory for 50-0hm and center band operation. For best results, it should be in-
dividually tuned at your site, by using a good quality standing wave ratio bridge, It is not necessary to cul your feed
line or prune it {0 a particular length; any length feed cable may be vsed with the beams. However, the cable should
be as short as possible to reduce fead line losses. Your fead cable should be equipped with a standard PL-259 coax-
ial fitting, to connect to the Reddi Match, Figura 5.

Tune the antenna at your center frequency, using a 50-ohm fead line from your transmitter, and a rellable S W.A.
bridge or reflectomalar. Connact tha S.W.R. bridge 1o the anlanna with a short langth of RG-B/IU or RG-58/U coaxial
cable (preferably an electrical 1/2-wave length, so that the actual S.W.R. value at the antenna feed-point will be
repeated at the bridge.) Slide the Reddi-Match tuning strap in either direction, to obtain the lowest 5. W.R. reading.
Move away from the antenna and check the reading. Repeat this procedure until the S W.R. reading Iz at its lowest
value. Disconnect the cable and bridge, and tighten the tuning strap securaly.

Whan the antenna is completely assembled and tuned, tighten and tape the feed line connaction, and coat with a
clear acryllc spray or equal. The connections may be Internally weatherprocfed with silicone g e -

the coaxlal feed line along the boom, away from the elements, and down the mast. Use aleﬂm }A
position.



FIGURE 1.

M2, 53

AD
. S0l

FIouRs 3




"TLIMITED WARRANTY "

USHCRAFT CORPORATION, P, 0. BOX 4680, MANCHESTER, NEW HAMPSHIRE 03108 WARRANT
0 THE ORIGINAL CONSUMER PURCHASER FOR ONE YEAR FROM DATE OF PURCHASE THA
ACH CUSHCRAFT ANTENNA IS FREE OF DEFECTS IN MATERIAL OR WORKMANSHIP. IF, IN TH
UDGMENT OF CUSHCRAFT, ANY SUCH ANTENNA IS DEFECTIVE, THEN CUSHCRAFT CORPORATIO
MLL, AT ITS OPTION, REPAIR OR REPLACE THE ANTENNA AT ITS EXPENSE WITHIN THIRT
AYS OF THE DATE THE ANTENNA IS RETURNED ( AT PURCHASER'S EXPENSE ) TO CUSHCRAF
R ONE OF ITS AUTHORIZED REPRESENTATIVES., THIS WARRANTY IS IN LIEU OF ALL OTHE
XPRESSED WARRANTIES. ANY IMPLIED WARRANTY IS LIMITED IN DURATION TO ONE YEAF
UBHCRAFT CORPORATION SHALL NOT BE LIABLE FOR ANY INCIDENTAL QR CONSEQUENTILA
AMAGES WHICH MAY RESULT FROM A DEFECT., SOME STATES DO NOT ALLOW LIMITATIONS O
OW LOKG AN IMPLIED WARRANTY LASTS OR EXCLUSIONS OR LIMITATIONS OF INCIDENTAL O
ONBEQUENTIAL DAMAGES, S0 THE ABOVE LIMITATION AND EXCLUSION MAY NOT APPLY T
0OU,. THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHE.
IGHTS WHICH VARY FROM STATE TOQ STATE. THIS WARRANTY DOEE NOT EXTEND TO AN
RODUCTS WHICH HAVE BEEN SUBJECT TO MISUSE, NEGLECT, ACCIDENT OR IMPROPER INSTAI
ATION, ANY REPAIRS OR ALTERATIONS OUTSIDE OF THE CUSHCRAFT FACTORY WILL NULIF
HIE WARRANTY.

cushcraft

CORPORATION
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