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PRELIMINARY ENGINEERING DATA
URF SLOTTED TELEVISION ANTENNAS

ELECTRICAL SPECIFICATIONS

POWER HANDLING - 10 Xw P TO 5000°
MAX IMUM AMBIENT . 459 ¢
INPUT IMPEDANCE - SO OHMS,v.S.w.R. LESS THAN 1.1/1

INPUT CONNFCTION . SINGLE 3.1/8 1. M. F, FLANGED
COAXIAL LINE.

HOR. PATTERN CIRCLARITY . ¢ 0S5 DB

MECHNARICAL SPECIFICATIONS

DESIGN ASSUMPTIONS

® Waas, wind velocity (1/2" red. i1ce) 95 mph,
® Man, wind velocity (no sce) 110 mph, (50730 psF)
Tensite stress . below 20,000 o3¢

® Actyal! wing veloci?y

War, SPress on Rol?ty 18,000 o3¢’

Inches (Bolt Circle)
Inches (Diam.)
Inches (Bolt Diam.)
¥umber of Holes
TEET

(A11)

(Elect. COtr.)

( f. 1
r?/ﬁ??ml.:) ?;Opsf.)

RELATIVE GAL¥
G Top cap Hole (Diam.)

*Yote: Suffix mumber added to MI number indicates channel number,

- ——— — i+ - — ——

14 to 30 incl. 14 to 30 incl. 31 to 50 imcl. 51 to 83 incl.

?70-21 BL To-24 BL ™7o-24 3N 70-27 M

NI-19195 D-* KI-19195 A-* MI-19195 B.* N1-19195 C*
Yaries with channel -—- See Tadle I '

10-3 /4 10-3 /4 e-5/8 6-5/8
37 to 32 37 to 32 32 to 28 30 to 25
15-1/% 15-1/4 13 10-5/8
17-9/16 17-9/16 15 12-1/2 ;
1-1/8 1-1/8 1 7/8 |
16 16 12 12

Varies with channel - See Tadle I ;

H, 41 r¢, J

Yaries with channel — See Table 1
Yaries with channel -~- See Table I
Varies with channel — See Tadle I

21 ol ol 27
9-3/ur 9-3/ue 7-5/8% 53 [4*

Ul
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WEIGHTS, HEIGHTS, AND MOMERTS FOR FILING

TABLE I

PRELIMINARY UMF ANTENNA LATA

=l

Uhanned :
Ne. $,(f%.) B (F4.) Weight RI(Ft./Lbs.) M(Ft,/Lbs.)
LY 23.85  U47.70 2880 1535 39796“w
1.5 23.65  47.30 2855 1535 39460
16 23,50 46,90 2835 1575 38930
17 23..0 46,20 2800 1550 37680
18 PP, 60  U5,.50 2760 1520 35740
19 22,405 42010 27140 1515 36000
a0 22.55 L 70 2710 1500 5370
23 2055 L .30 2690 1kco 3u§uo o TFJ- ?1BL
22 21,60 43,50 2650 1485 33680 (

o, 23 PL.B0 . L3.00 2630 1455 32160
73 248 L1 2510 1450 P30
25 2%.20 42,40 2590 1425 31950
26 20.95 41,9 2560 1415 31350
a7 20.75 41.50 2540 14co 20730
28 20,55 k1.10 2515 14g5 30200
29 20,,0 40,50 oLg5 1350 29560
30 20.15  40.30 2L70 1360 29140
1k 27.023 54,167 3090 1820 51800
15 26,668 53,.33L 3052 17¢5 50550
16 26.117 52,834 3015 1775 49550
17 P0.083 52,167 29883 1755. 49000
18- 25.750  51.500 2980 1735 48500
19 25.L17  50.835 2950 1720 47750
20 25.167 50,334 2900 1695 U550
24 ol cx7 Lo z3M PET5 15680 u3650 >~ TFU-24BL
@2 ol rgh W9 167 2850 1565 L2850
23 ok 33l hs 668 2820 1045 13000
an ol (00 48,000 2800 1625 L1260
25 23750 MH7.500 2770 1515 Lolso
26 P%.500 47,000 2150 150 40000
27 23,550 46,500 2720 1599 39250
g 21,000  46.000 2690 1570 38800
29 22,7150 45,500 2660 1553 38300
20 P2, 500 45.000 2630 15L0 37750
31 P2.250 W4, 500 Uty 1275 30750
32 22.C00 44,000 2400 1965 30300
33 21,834 43,668 2340 1255 29750
34 21.584 43,167 2320 124K 29700
5 21417 wo.E34 2300 1235 PEIS50 =~  TFC-pUBM
25 P1.157 42.334 2280 1275 28300
37 °0.917  U41.834 2260 1215 27800
32 2C, 750 41,500 2250 1205 27250
29 20,584 41,167 2230 1195

26750
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G
66

71
79
30
31
82

83

Hg(Fta)
20,334
20.167
20.000
19,834
19.584
19.417
19.2%0
19.000
18,751
18.584
18,414

20,534
20417
20,250
?.00033
19.917
19.750
19,584
12,417
15,250
19,033
18.917

18.750

18.534
18.5%0
18.334
18.157
18.020
17.9%7
17.€34
17.658
17.500

L7417

17.250
17.0%3
17.000
156,917
16,751
16,608
16,534
16,417
16.334%
16,167
16,083

TASIE § (Contirued)

f

Weight
E {Fe.) (Lbs.) Ry(Ft,./lbs,)  M(Ft./Lbs.)
40.668 2210 1185 26350
40,334 2200 1175 P5550
40,000 2180 1165 25450
39.668 2160 1155 25000
19,167 2150 11h5

38.834 21L0 1135 2lio50
38.500 2120 1125 23900
38,000 2100 1110 23400
37.58% 2090 1095 23000
37.250 2080 1085 22600
36,828 2070 1075 22300 4
41,167 1910 985 22600
50,834 1895 980 22500
40,500 1875 970 22000
40,167 1860 965 21780
29,834 1850 955 21350
39.500 1840 950 21000
39.167 1830 945 20800
36,834 1820 glo 20450
38,500 1800 930 20100
38.1.67 1785 925 19950
37.834 1775 920 19650
37.500 1760 915 19250
37.167 1755 905 13000
36,917 17 900 18850
36.668 17 835 18550
36.334 1730 890 18200
36.000 1715 885 17990
35.834 17¢0 830 17800
35.584 1690 YAY 17500
35.334 1675 855 17100
35,000 16€0 860 16990
34,834 1655 855 163840
34.500 1550 850 16460
34,250 1640 gl 16240
34,000 1630 gLo 16000
3%,834 1620 835 15850
33.584 1610 830 15500
33,334 1600 825 15400
33.167 1590 820 1510C
33.000 1580 815 14950
32,584 1575 10 14750
32,334 1570 805 14500
32.167 1560 800 1h3§g,,J
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EQUIPMENT

The UHF Television Antennas, KI=<19195 4, B, C, and D are supplied completely
assembled and adjusted for operation in any one of the UHF television channels
from channel 1% to channel 83.

TABLE I1

COMPARISON OF TFU = SERIES ANTENNAS

Antenna Cutside Relative Fumber of Charnels for which
Type Dianeter Power Gain Layers Sunolied
TFU=£2TL 10-3 /0 21 14 14 to 30
TFU=2lHL» 10=3 /4" ol 16 14 to W

TFU= B 8=5/3" oL 16 31 to 50
TFU-2TLH &=5/a" 27 18 51 to 83

*Note: This anteans is supplied on special order only.

Yote 2: Slotted-cylinder ULF pylon television antennas are available with
fever than 1% layers for all channels on special order, (such as TFU-12, TFU-2,
TFU’SQ am m‘}) ©

DESCRIPTION
248

The RCA Type {FU=21BLs 24BM, and 2TLH Antennas (see Figure 1) are slotted-
cylinder type radiators. Bach radlating layer consists of three one~inch wide
slots apnroximately 1.2 wavelengths long, varallel to the axis of the cylinder,
and equally spaced around the circumference. Adjacent layers of slots are
staggered 60 degrees to obtain maximum mechanical strength and a circular
horizontzl radiation pattern,

The R~F energy is fed to the layers of slots by means of a slngle coaxial
line feeder system within the selfwsupnorting, slctted-cylinder radlator. The
inside surface of the slotted radiator serves as the outer conductor of the
coaxial line, and a coaxizl comper tube within the cylindrical radiator serves
as the inner conductor. A coaxizl line is installed within the inner conductor
to ohtain offecenter feed, with the attendant benefits of adjusteble vertical
pattern tilt, symmetrical patterns for eny frequency, and greater bandwidth
than with an end-fed antenna.

Al thou;h some antennzs were shinved with center feed to the inner conductor,
antennaes now being shipved are off-center fed to provide more uniform coverage
of the service area close to the station (by minimizing nmulle produced by the
secondary lobes). The coupling to the slots below the feed point must be
increased, under these conditione, to maintain the electrical belance of the
feed syctem. Antennas which have the feed vpolat offset in this manner have
the suffix letter "S" added to their type number (as TFU«P1BLS).
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‘ha slotted raliator is comstructed of hot=dip galvanized, open=hia=th
3trvciural steel to obtaln a 1ife which should excesd 50 years. Perticular
attontion has been dald to all parts of the antenna to assure maximum duradility.
ALl the hardware and metal varts are made of cormmsion-resistant metals, The
physical dimensions of the antennas are listed in the Enginesring Data, A
corparison of the antennas 1s given in Table II.

3lot antennas differ from other tyves in that there are no external feed
lines or radiators. The signal is radiated directly from the surface of the
cylinder, resulting in a very sturdy exterior. Each layer of slots acts as
& radiating section. Thus a 14 layer slot anteana performs at UHF in a manner
similar to a 14 section Superturnstile Antenna at VHF., The large nmumber of
layers confines the radiated signal to a horizontal direction for more effective
coverage of the service area,

Jue to the concentration of energy in th: horizontzl plane, the vertical
radiation pattern shows a relatively narrow m:in beam. In order to utilize
this beam to greatest advantare, both electrical and mechanical nmeans of tilt-
ing the beam may be employed. ZXlectrical beam~tilting is accomnlisghed by
noviang the inner coaductor (harness) u» or dywm, which shifts the vhasing of
the signals radiated from the upner and lower halves of the antenna. The cffect
of this ie¢ to raise or lower the beam unifo.mly around the antenna, thus
expending or contracting the cone of radiatsd power, umbrella fashion,

Mechanlcal beam=tilting is effected by adjusting leveling vlates detween
%he antenna base and the tower mounting flange. The antenns is thus actuslly
t1lted physically. The result of this ti’ting 1s to raise the vattern on one
slde and lower it on the onmposite side, 4 combination of electrical beam
%11t snd mechanical beam tilt may be desirable under terrain conditions existe
ing at some UHF television antenna sites,

The feed system in the TFU geries rf antennas is extremely sirmmle. Each
Jayer of this tyve of antenns is fed by 3 small coupling loons (one in each
slot) vhich pick up part of the energy in the cylinder and nroduce circulating
currents on 1ts outer surface. .These :irculating currents produce an ReF
field which 1s radiated as the televirion signal,

The inner conductor of the anterna (or harness) ig contsred in the cylinder
by several sets of three ceramic centering pins. The entire harness is designed
to slide vertically for electrical Jeam-tilting vurposes, once the shorting
clarp a% the lower end of the harncss has been lsosened. The bottom end of
tre harness is designed to connect directly to 3=1/8 inch, 50 ohm, UHF trane-
rnission line (RCA }I-19089). The unver end of the harness is equinped with
a lifting ring vhich may be used to shift the harness for beam=tilting purnoses,

In order to keep out rain, snow, birds, etc. the slots in the antenna are
fitted with plastic slot covers. UNDER NO CIRCUMSTANCES SHOULD THESE COVERS
BE PAINTED, Paint on these slut covers may seriously impalr the merformance
of the antenna. The bottom of the antenna may be screened in if desired,
although thls is ushally not recessary.







INSTALLATION

uensral

It 1s sturongly recomaended that RCA Service Co. personnel be presant to
névise {n the installation of thls entenna, and check it before and after noisting,
s Service Co, englneers have the specialized equivment necessaryk to make these
ti;sts and cny adjustments thet may be required cue to possible damage in transit,
Tne services of RCA Service C». englneers are available nt current ratas.

tefore startin; on the anlenna, two trestles should be constructed to sunoort
the antenna in a horizontal position nt least eight feet above the ground, A
detailed drawing of opproved trustle construction is shown in Pigure 2. The
antenna should be sunperted on these trestles awey from trees and builiingse,
80 thzt 1V 1s well removed from “he influence of the ground,

¥ith the antenna supported on the trestles, inspect 1t for visible damage
or locszeness of any hardware.

if one of the centering pins 'n a set is loose, it mey be tishtened in
the following manner:

(1) Loosen the locknut.

(2} PRun the centering pin aga.nst the inner conductor hand tight only.
(The inaner conductor is very easily dented.)

(3) Tighten the lockmat with \ wrench, tut 20 easy on it,

If two, or all three pins in 2 set are loosze, an RCA Service Co. engineer
should be crlled Iin to set them. Tie setting of these nins determines the
centering of the harness, Lateral displacement of the harness may seriously
affect the input imvedance of the antenna,

If any of the zoupling loops aiz loose, or apoear to be damaged, an RCA
Service Co. engineer should be calle! to correct this trouble, These loops
are set at an exact dlstance from the center conductor with special gaures
and sheuld pever he changed by staticn persommel,

Check the slot covers, to make certnin that all the screws are tigsnt., If
any screws are missiig, replace them w!th aluminum, stainless steel, or nickel-
tlased orass screws {not steel or plated stcel). Do not use screws thot will
rrotruds on the inelde of the cylinder, as :his vwill alter the electrical
charactaristics of the antenna. (A length of 5/8 inch is racormended.) If it
Ls necessary to remve a slot cover, loosen the screws (don’t reuocve them),
then ~ull the covesr off. It is flexible eiough to come off. The slot covers
should ve renmoved only at the direction of the Service Co. eagineer or the
respongible station engineer,

Inspect the harness for dents. The umver and lower nerts of the harness
are separated by a Weflon end=seal, at tla feed point. The Jjoint contnining
the Teflon end=-:ieal should be tight, and shere should be no space betwsen the
Teflon and the vstal parte.

4
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Law Tlange assambly a2t the bottom of the harness, ie actwelly a double
flonro wee Flgprre L), The lower section ie 2 lock flange which is tazrmed
to reraive the flargs Lolts, The fiange bolts should be tightened firet (if
they gre 76” se). This Lower section sunvurte the feflon insulator which
carris s Ihe Larrson dwip conductor. The harness inner conductor, in ‘mrn,
carries cw Tapliance mntching transformers which match the transmiszsicn
llne to the antearz.  <he positioning of the center coaductor nnd the imped-
snce paboning transivmers ia exbremelz:cvitical FOR THIS REASON, THL
AANIS FLaNGe ASSZMULY SHOULD NEVER BE DISASSEMBLED BY STATION PZRSONNEL,

Tre dnner condvctor of the harness, at this noint, slso contains = "buliet®
for Jclning i1t to tle inner conductor of the trensmissiorn line. The "bullet™ i3
a serias-type connector plug which is locked to one of the sections to be Joired,
Lnuur'ﬂe ¢pod electrical contact betvreen the inner conductors., <(See Figures

if insprction ¢f the harness shows it to be damnped 4in any way, o1l in
an RGA S%rvice Co. englneer.

(Ncte: Drordcast station nersounel should te
certair. that there has been no transmortaticn drmage.
It 1¢ recommended that an RCA Service Co, engineer
Ye engrged Yo check the antenna for transportation
damagce prior to its erection on the tower,)

The part of the barness protruding beyond the antenna flange should ts
protected during helating to prevent camage to the center conductor and
insuleter. =rd rlee te Srotect the harness from being pushed up inte the
entenra (thur changivg the elsetrical beam 41t from its fastory setting.)

{Note: The antenna is shinped with a sheet matal
prctecting cleeve bolted tc the antenna flange.
This sleeve should remain in nlace during hoisting,
and be rcuoved just before the a~ntennz is seated nn
the tower.)

afier the anterna has been lnspected, the lightning nrotector and
beacor nounting ceeembly should be installed. The lightning protector
is shiomed krocked-<own and must be assembled to the beacon mounting
ussently. (See fgvre 10.) Remove the nute and lockwashers from three
albemate Lolts on the beacoen mounting rssembly. Slide the flattened ond
of a sunsort asseubly (ltem 9) on each of these bolts, then renlace the
lockasshers and nuts (Figure 10 view "A"), dut do not %1, hten the muts.
Slide the three tie rods (ltem 6) over the ends of the sumort sesemblices,
then slide 2 sleeve {item 7) on each sumort nssembly, Tighten the mu“e
holding the suvrort nssemblies tc the bsacon mounting rcsrembly, then tighten
Tha selrcraws on the sleeves to hold the tie rods securely in olace.

Lount the beaccu mountiag nssemtly (with attached lightning nrotector)

on the e of the arienns and ingert and tighten the three 5/8<11 xz le? /L
inch 20 worews,

xo o
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‘n2 bheacon and beacon cable may now be installed. Ceble clamps are surplied
with the antenna for holding %he beacon cable, The beacsrn and cable are available
on s:uarate order,

vhen all mechaaical work has been cempleted, the antenna should be pairnted,
in asecordanes with CAA regulations. DO NOT, UNDER ANY CIRCUMSTANCES, PAINT
THE 3007 CVERS. Paint on the slot covers may seriously impair the performance
of the anterma. (Note: The antenna may be vainted after ersction if 30
desired. Fainting 1% on the grounc, howvever, is easier and more sconemical
thas painting it afier ersction.)

On a new instailetion, the paint may not adhere readily to the antenna,
It is suggested tha% the antenna be iAven a coat of "Bonderite" (which may
be murchased locally) before apnlying the first coat of paint.

“he antenna is now ready for electrical testing. This test, corslisting
¢f both OC and R=F tests, should be made by an RCA Service Co, engineer. (It
1s or the purposes of this dre=erection R-F test that the nntennz ig
supported on trestles eight feet high.)

Fecharnleal Beam Tilt

4 set of tapered leveling plates 1is orovided, to align the antenne.
vertically if the tower top plate is not exactly level, These plates zre
alsc vsed to cbtair mechznicel beam tilving of the antenna, If mechanical
veam tilfting is desired, it should be done at the time of initial installation,
since the services of rizgers are required. The following method 1s uced to
adjust the mechanical beam tilt. (A spirit level and set of fesler gauges
are required):

Examine the tower top plate for any surface irregularities. If any suck
{rregularities exist (such as lumps of dried paint, or falvanizing coating,
they sacvld be removed, to irnsure proper seatlag of the leveling nlates., If
the %ower tup plate has not been hot-dip galvanized, it shouli be nainted with
red lead, zinc chromate, or & good rust-inhibizing nrimer. Carrosion nrotection
of tuls area 1s very important, as weter tends to run to thie point. Lack of
corrosicn protection will result in corrosion of the tower. Allow the paint
to dry tefore mountiag the antsnna or the leveling nlates. {(An additional coat of
wst prizer msy be ussd as a sealing cement.)

Set ur the equioment as shown in Figure 5 with the thickness of fezler
éauce glven by the station engineer for the particular length of level used,
The fesler cauge thickness requlred is such that the angle between the top
leveling »late and the spirit level is equal to the desired tilt of the
entema. The entenns t1lt desired 1isg deternined by the stztion ensineering
congultant,

(Ncte: If the tower top plate is level, and if a> mechan-
lcal beam tilting is contemplated, the leveling »lates
nay bve left out and the antenns bolted directly %o %he
TOwer.)

=10=







wurn the top leveling plate = small apcunt, and rotate the level {togeiher
with the feeler gauge) to find the greatest slope. {(The position of greatest
slose will change, as the levellng vlates are moved with regpect to sach
other.) If this slope 1s too much or too little {as indicated by the level},
the vosition of the leveling plotes, with respect to each other, rmst be chznged.
“hen the position is found vhere the instrument is level on the greatest
slope, turn both plates together so the top one slopes dovnward in the same
direction the antenna 1s to be tilted. Recheck the slope in this position,
(Cuat in case the tower ton plate is not level,)

The leveling nlates are provided with numerous holes for the antenna
flange VLolts, ‘'/hen the proner position of the leveling »lates has been found,
1t ney Ve necessary to rotate them slightly to alisn the holes in the leveling
plates with the holes in the tower top plate. These holes should be kevt in
allsruent while the antenna 1s belng lowered into position, A convenient wey
of doing this, when the tower tcp nlate 1s tanned for the flenge bYolts, 1s te
screw two or three of the flange bolts through the tovwer top plate from the
bottom. They will then serve to keep the leveling nlates in vosition, =2nd
also act as a gulde for the nntenna., After the other antenna flange bolts
aeve been secured, these bolts mny be removed and inserted proverly from the
top. fFigures 7s 8, and 9 show details of antenna mounting on the tower top
plate.

If the holes in the tower top plate are not tamwned, the holes in the
levelirg pletes and antenna may be aligned with a spud wrench just before seating the
antenne on the tower,

The antenna is provided ith two holsting lugs, but if they cannot be used,
the antenna may be hoisted bty means of a sling., IF A SLING IS USED, EXTREME
OARZE- SHOULD BE EXERCISED SO THAT NEITHER THE SLOT COVERS NOR THE COUPLING
LOCPS ARZ DAIAGED. (Blocks of wood may be used to protect the slot covers
and coupling loops iuring holsting.)

“Y“hen lowering the anterna into position, the weight of the antenna should
e lkept off the levaling pletes until several of the flange bolts and nuts
have been started, to nermit slisht adjustment of the antenna or level plates
if necessary. (Note: Orientation of the standard antenns ig not required
due tc the fact that ite radiation pattern is very nearly circular. The
adjust?ent referred to, 1s the slicht adjustment necessary to align the
holias,

After positioning the antenna, it should be boltsd securely to the tower,
using the bolts suinlied with the antenna.

Caution: All spaces between the bodies of bolts and the holes
of £11 hardware used to fasten the antenna to the tower
should be caulked to nrevent the entry of molsture. "Alumile
astic, consistency C" or equivalent may be used. Thies ceulk-
ing compound may be obtained from the Parr Pnint and Color
Company, 1€312 Syracuse Avenue, Cleveland (10) Ohio,

If electrical beem tilting is to be emvloyed, two of the antenna nounting
bolts should be temporarily left out. (See Zlectrical Beam Tiit.)







Glecrtarl Bean Tilt

o wew installaticons, the beam t1lt is adjusted at the factory, to the
wistomar’a gpzcification. If a beam tilt ancle is not specified, then the
aatennn 1s shinped with ths harnses set in the "no<team tilt" mosition,

A rose clamp 1s fast2noad to the bottom of the harness, so that the top
of the hose clamp is aven with the bottom of the antenna flenge, wher the
harness is in the position in vwhich 1t was shinned from the factory. (ie:
If the anterna was shiosped adjusted for a beam t11t of 1/? degree, then
when the hose clemp is even with the bottom of the antenna flange, the
Lharness 1s in the proper nusition for 1/2 desree of besm tilt.) THE HOSE
CLAKP DCES NOT INDICATE YNO BEAM TILT® UNLESS THX ANTENNA WAS INITIALLY
SHIFPED WITE THE HARNESS ADJUSTED FOR NO BEAM TILT,

As mentioned previously, electrical beam tilt is obtained by shifting
the harpess w or down, The following method, while not the only possible
way, has proven to be a very satisfactory one in the ficld:

(1) Dlisconnesct the first sectlon of transmission line from the antenna,
(The gns sunply valva should be shut off, and the gas vressure in the line
ralieved first.)

(») Remove two of the antenna flarge bolts from opposite sidas of the
“lange,

(3) VUsing two all=thread belts 1€ inches long (with nuts), a plece of
angle lron, and & blaock of wood with a hole in the center to protect the
harnese, sel up the squipment as shown in Firure A,

(Altermatively, if a support 1s available below the antenna, the method
ghewn in Fiyure 6B using a suiteble jack may bve emmloyed. )

CAUTION: DO NOT RIMOVE TEE HARNESS FLANGE BOLTS OR
ATTEMPT T0 OPEN THE DOUBLE FLAMGE WHICH IS PART OF
THE HARNESS.

DUrill roles in the block of wood large enough to take the flange bolts.
Any 1lifting force exarted on the harness should be ap»lied to the outer
flange only.

() Messure dom from the top of the hose clamn, the distance 1%t ie
nacessary te¢ roise tis harness te secure the desired beam tilt, Scribe a
mark at thie point, {A method of calculating this distance is given at the
end of this section,!

(5) ot ancther hose claum on the harness so that the top of this hose
clamp coinvides with the scribe mark, To not remove the original hosge clamp
an it server as a reiserence point for beam tilt adjustments,

(6) Remove tie two pipe plugs frow the side of the antenna, ané loosen
the harnese shorting clamp with a 7/32 inch, long~handled Allen wrench {(two
capscrews). fThess Dips plugs are located between the lowest layer of slote
and the base flange,!
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{*cts: On later productlon antennas, a different type of shorting clamm 1is
ase:, This type of shorting clamp has three recessed-~head lock screws, which
are accessidle throvgh the bottom opening in the antemna., Using a 7/37-inch,
long~bhrndle Allen wrench, loosen sll thres lock screws about three or four
turne ench., Do not loosen the lock screws any more than necessary to permit
movenent of the harness,)

(7) Raise the harness until the top of the second hose clamp is exactly
level ~ith the bottcm of the antenna flange,

(3) Tighten the clamp shorting setscrews and replace the nive olugs.

(¢) TRemove the equinment used to ralse the harness,

~

(10) Reconnect the transmission line, (Extreme care should be exercised
so L b the welght ¢f the transmiscion line, will bde sunmmorted by the fixed
hangs: mownted directly below the top flange of the first section of trane=
ilseicn line, IF TEE HARNESS FLANGE NUTS ARE TIGHTENED AS A MEANS OF PULLING
THE TEANSLISSION LINE INTO POSITION, THE RESULT MAY S THAY THE HARNESS YILL
SLIVDE DO'VNWARD, THUS CHANGING THE ANGLE OF BRAM TILT.)

o

(11) If the method shown in Figure 6A has been used, replace the antenna
flange holts,

{Note: (a) To lower the harmess, the nrocedure is the
sare except that steps U and 7 are performed similarly,
but in the opposite direction,

(b) On new installations the drocedure is the
same except: dlsregard step 1, and in olace of step 10,
follow the instructions under Transmission Line,

(c) The hose clamps may be left in nosition as
they will not affect the operation of the antenna.)

The top of the harness, has a 1ifting ring anttached, sc the herness may
be ralsed from this point if so desired. However, shifting the harnese is
nore readily accomplished from the bottom,

The distance by which the harness is to be shifted may be calculated with
the help of Figure 14, Locate the required beam tilt in degrees on the prover
curve, ¥Find the phase difference corresponding to this beam tilt, To obtain
the physical shift in inches, 1/2 the phase difference indicated should bte
converted to inches at the visual carrier frequency, using the wavelength in
free space.

The fermula for finding this physical shift is:

i’ﬁii Zs“‘ : 5 X 11800
8 350 I3
There: $ = 1/2 the phasa difference (from Fisure 14)

f = visual carrier frequency in MC

=13
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The following sxample will illustrate the use of this forrmlas

Assume we have a TFU=2UBM which is to operate on channel 40 (626 to 632MC) .
An electrical beam tilt of 0.5 degrees is desired,

The visusl carrier frequency (1.25MC above the low end of the channel)
07,25 MO,

Referring to Figure 14, we find that a beam tilt of 0.5 degrees is equal
to e vhase difference of 49,5 dsgrees, (For practical purposes this may bve
considered as 50 degrees.) Thus delta (§), which 1s 1/2 this vhase difference,

will “e = 25 cegreen.

Jubstituiing these values in the formula we have:

Pﬁ{gical > 'ﬁém X 11802 f = 677,25 XC,
T He¥ z £ o= 25 degrees
s o5 X 11802
0 627.25
= 5 X 11802
72 627.25
= 5 X 8291
?% 22725
= 22503
22581

1.307 inches

83

I¢ is obvicus that electrical beam tilting may be accomvplished after
the initial installation of the antenns. A change in bean tilt may de
recuired oZter actual field strength measurements have been made, to invrove
the coverage of the service zrea. (Note from Figure 13 that the gain of the
antennsa decreases rapidly with beam tilt in excess of 1°,)

Twe factors cheuld bz kept in mind when changing the beam tilt., One
is the possibility of taking up the slack in the transmission line., If the
shif?% in the harress nosition 1s amall {about one inch or s0), the shift can
usuaily be zccommodated by the slack in the line. If the shift is in tae
neighborhood 0f two inches or more, it may be necessary tc insert a section
ef trensmission line to handle this shift, Thils will Ye dependent upen the
transmiesion line run at a particulor installation,
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The other factor to remembver is to alwzys ¢as the transmiscion line in
accordance with the instructions under "Iransmicsion Line", after all
adjustuents have been comnleted,

Transmission Line

The antennas described in this book are designed for RCA MI=19089 matched
transuission line (3-1/8 inch diocmeter, 50 ohms impedance). This trans~
mission line has an extremely low standing wave ratio, and mey be cut at any
polnt (except nt an insulator). (See Figure 10 for NI-=19089 fittings.)

This transmission line uses anchor insulators, and the weizht of the
inner concductor is carried by the insulator at the too of the line, during
helisting. I the line is tipwed over, in hoisting, the inner conductor will
fz1l out. As shinnad from the factory, the lengths of trangmission line have
a cover disc on the bottom end and an anchor insulator at the unver end (held
in »lace temporarily by a reteining disc),

The anchor insulator consists of = Teflon insuletor disc centrally
mounted on a "bullet". (See Figure 3). The "bullet" is a soring-tyne double-
endsed male connector, with an anmilar groove around either ead. The unmer
end of the center conductor, in each section of line, has a dimple, which
engages the groove in the bullet, thus locking the anchor insulator to the
center conductor on this end. During assembly, the bullet extendirng from
orne section, slides into the next section, thus alirning and making contact
with the ccnter conductor of that section.

To remove the bullet from = section of line, insert a punch or nail
throush the hole next to the dinmle, and depress the spring sectlon of the
bullet. This will disengage the groove in the tullet from the dimmle, and
the bullet mry be pulled out.

The transmliscsion line flonges are equipned with locating »ins and holes,
When Joining two sections of line, make certain that the pin in one flrnge
mates with the hole in the flangze to which it ig being joined,

4t UHF frequencies, dents and bumps in the transmis<ion line are much
more serlous than a% VHF. Conseguently, greater care should be exercised
in handling and ins%tallation of this line. Gnly one length of trane-
nission line thould be hoisted at a time, Never hoist geveral sections
bolted together, as this invites bendins near the flanse. The use of hox=
end wrenches 1s recummendsd for tichtening the flange bolts to minimize
the pos=ibility of wrench dents.

The UHF niter elbows are the only ones suitable for bends. They are
especially deslgned to be electrically smooth, and will not cause reflec—
tlions in the lines &3 will the long sweep elbows at URF,

(4 getailed drawing shculd be made of the transmiscion line run bafore
ordering the equipment, so that station personnel may detsrmine their exact
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requirements as to the number of sections of transmission line, number and
tyres of elbows, number of gas stons, and whether any niecee of transmission
line shorter than a full section are required. The local RCA Broadcast
Zquipment Sales Engineer will assist station personnel in determining their
requirements. ‘hen planning the layout of the tronsmission line it should
be remembered that the use of gas stons and swivel joints adds to the length
of the line. A swivel jJoint adds 3/3 inch to the length of the line., (If
the swivel joint 1s part of a2 line fitting, such as an elbow, then the
dimensions given for the fitting itself may be used, since these dimensions
include the swivel jJoint.) The insertion of a gas stop in the line ndds

7/8 inch to the length of the run.)

daving mounted the antenna, and adjusted the beam tilt, the transmissicn
line may now be connected.

The first sectiou of transmission line should be hoisted to the top of
the tower, keeving the cover disc, on the bottom of the section, in place.
(It is necessary to keep this cover disc in place on the first sec®ion,
since the bullet sumnorts the center conductor. With the bullet removed
(as i1s necessary for the first section) the inner conductor would fall through
the line if the cover disc did not support it., Once the joint to the harness
is completed, the bullet in the harness sunvorts the center conductor, so the
cover disc is no longer necessary. On the other sections of line, since the
bullet is not removed, the center conductor will not fall out if the disc is
removed. To prevent damage to the center conductor, however, it is good
practice to leave the cover discs in place, until ready to connect the next
section of line,)

Remove the bullet from the first section of line and join the first
section to the harnsss. (Be certain that the "O" ring gasket is properly
seated.) The bullet should be removed from the first section of line only,
since the harness i3 already equipved with a bullet for this Joint, On all
other joints, the bullet should remain in the unner end of the section being
attached, so that 1t can mate with the bottom end of the section previously
installed.

The first section of line should te secured by tizhtening the nuts only,
This orcocedure is necessary, because the harness flange nssembly contalns a
lock flange. This lock flange is tapmed, and the flsnge bolts have alresdy
been screwed into these tepped holes. (See Fisure 4). The bolts should be
held with a wrench to keep them from turning =zs the nuts are tirhtened.

(Note: If mechanical beam tilting is employed, the first
section of trensmission line 111 have to be bent slishtly.
Allow the bend to occur naturally in the first ssction, as
the nuts Joining it to the harness are tichtened. DO NOT,
UNDER ANY CIRCUMSTANCES, XEND THE HARNESS,

Since the harness is designed to slide vertically, 1t will not suovort

mch welght without slinping, The first section of transmission line, there-
fore, must be sunported by a fixed hangcer directly below its ummer flange.
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After the first section of line is in nlace, and with the second section
ready for connection, the wooden cover disc on the bottom of the first
section may be removed,

The balance of the transmission line mn nay now be installed, =nd should
be suodorted by spring hangers spaced 10 feet apart, ‘hen boltings the sections
of line together, make certain that the "OH ring gaskets are vroperly inserted,
%o prevent thelr being pinched and thus destroying the gas se2l, {Note: The
spring hangers should be adjusted in accordsnce with the chart that accompanies
them. )

If the trznsmission 1ine run does not work out to an exact number of
gections (1t rarely does), a plece of line less than a full section must Ve
usec. There are three methods of obtaining this short section,

“he first method is to order a section (or sections) of transmission line
from RCA, specifving the length desired, (The size of thils section of 1line
ney be determined from the plan of the transmission line run, and ordered when
all the line is ordered. A better way 1s to instell the transmission line
as far as possible, then measure cirectly, the lengths of any short sections
required and order them from RCA,) Special lengths of line should be ordered
from RCA Enzineering Products Devartnent, Caiden, N.J,

(Althou;h soecial length sections of line are shirmed by Alr Express,
usually +ithin 24 hours of receipt of the order, circumstances beyond <he
contrel of RCA may czuse a delay in delivery, For this reason, it is
recouniended that the line be cut and fitted on the Job, using one of the
two fellowdng mathocs,)

The second method of obteining the short sections is for the installer
to cui them himself (from full length sections of l1ine), and fit them zs
needed. If this method is followed, enough additional flanges (¥I-19089-11),
connectors (1iI-1908C-10), "o ring gcaskets (iil-19113-10), and sections of
transmiscion line should be ordered for these short lengths of 1lins,

this second method is described in detail in the following para;raphs:

(1) Measure the exact length that 111 be required for the short section
of line. (This length should be the finished length measured between the
faces of the two end flanges.)

(?) Remove the inner conductor assembly from a spare section of trange
mission line. Measure the required length of line, less 1/4 inch, from the
face of an end flange, and mark the outer conductor at this ncint, {Check
%o make certain that the point marked will be at lenst one inch away from
an insulator on the center conductor when the center conductor is relnserted,
If this concition cannot be met, the transuission line rmun should be modified
slichtly to nermit 1t.) ‘

(3) Tre outer conductor should be cut square at the point merked., Use
a niter box and a hack sew. Do not use a tubing cutter. After cutting,
renove all burrs and irregularitises with a file,







{Note: A set of cutting sleeves mey be used to facilltate cutting and
squaring of the transmission line sections if decired. These gleeves zre
not supnlied with the antenna or transmission line, but are available on
separate order from RCA. The cutting sleeves are hardened steel sleeves that
slide over the conductor being cut, and are clamped in nlace to serve as a
cutting guide. Two are furnished tc a set; one to fit the outer conductor,
and one to fit the inner conductor,

{(To use a cutting sleeve, slide it over the conductor to be cut, so
that the end of the sleeve is in line with the noint at which the cut is
to be made. (If the end to be cut has a flange on it, then the conductor
mst Ye rouwch=sawed slizhtly longer than needed, to nermit the sleeve to
slice on the conductor. Remove any burrs on the outside of the conductor
after rouch~sawing, as the sleeve is a close fit,) Clamp the sleeve at the
point marked. Using the sleeve as a gulde, saw the conductor to size. The
conductor should be filed, to remove any saw mrrks, with the cutting sleeve
in »lace, s this will insure thst the finished job «ill dbe squ~re and
correctly sized. After removin;; the sleeve, remove any burrs that remain
on ths conductor.) '

(4) A& flange (MI=1200C=11) should now be scldered to the cut end of the
outer conductor. OClean the outside of the outer conductor for a distance of
3/8 inch Leck from the edge. leke certain that the inside of the flange 1s
clean, ‘'the inside of the flange has a zmall anmlar groove on the side that
fits on the outer conductor. Insert a length of rosin core solder in thie
groove nll the way around. Coat the mating surfaces of the flange and outer
conductor sparin;ly with soldering naste, and insert the outer conductor
intc the flange.

(Note: The soldering naste used should be a non=corrosive tyme of
paste, (Kester or equivalcnt). The recormended type of solder is rosin
core, 1/8" diameter, wire solder of the tin=lead tyve, SZither 40/60, 50/50
or 60/“0 mzy be used. Do not use silver solder, since the higher heat -
required to melt silver solder may cause waroing (or annealins with subseouent
denting) of the outer conductor, which may in turn »roduce reflections in the
$rensmission line).

Solder the flsnge to the outer conductor using a Pres-to=lite soldering
torch cirected on the outside of the joint, (If 2 Prgs-to-lite torch is not
available, a gasoline blowtorch mey be used. Since the cone of heat from a
tasollne blowtorch flzue 1s not ~s concentranted or as hot ~s that from a
Pres=to=1ite torch, the outer conductor will be annealed in the resion of
the flome, and thus will be more subject to dents and bumpe which may produce
reflections in the line, Therefore, it is recommended that a gasoline blow=
torch be used only as a last resort.) Additional solder may be fed into the
Joint (from the outside) i1f necessary, the object being to produce a
mechanically strong, gas=ticht joint, Remove any solder that has run inside
the outer conductor. (Blobs of solder inside the line mey cause reflections.)
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{5) Replace the inner conductor ~nd mark 1t slightly longer than the
outer conductor. Remove the inner conductor and cut it off square at this
peint. Remove the burrs from the imner conductor.

{6) Replace the inner conductor, seating the anchor insulator sn the
flange at one end. Insert = connector (111-19089-10) into the end Just cut.
Ploce a flange (1I1-19089-11) on the Teflon insulator of this connector. Hold
this temporary flsnse in place using tolts and nuts throuch both it and the
flange on the outer conductor, Keeping the ~nchor insulaztor (at the other
end of the section) properly seated, tichten the bolte holding the termmorary
flanse and connector nssembly, until the gap between the temporary flange and
the flange on the outer conductar is even all around, and the center conductor
is properly seated on the connector. Measure the cap between the face of the
temporary flange and the outer conductor flange., This distance is the amount
the center conductor rmst be shortened to obtain an exact fit. Cut the
center conductor to size (squarely) remove the burrs, and the shortened
sectlion of line is complete.

the third method of obtaining the short section is by using a flanged to
unflanged adapter (1.I-19089%5). ‘/hen using this adapter, the required length
of the short section is determined as previously describved, The outer
conductor is cut 3/16 inch chort of this length, and the inner conductor is
cut 15/16 inch short. Remove all burrs from the inner and outer conductors.
The adapter has a slecve on one side that slides on the outer conductor Just
cut, and is tishtened by means of a hose clamp. The inner conductor nates
with a stendard connector that is part of the adapter., The other side of the
adapter consists of a standard flange that Joing the next section of 1line in
the usuel way (using the bolts sunnlied with the adapter). This method of
Joining cut lengths of line, is the eansiest and fasteat. De sure to order
encugh acepters (1iI=1908S~5) to cover your neceds.

The nrevious methods of securln: the nececsary short sections of line
are all for use vhere the transmiecion line is assed. 'here the line is
ungassed, two sections of line -Athout flznges (or two cut ends) may be joined
by meens of an ungassed coupling (:1-19113-8) which consists of a sleeve that
Joins the two outer conductors, and an inner conductor connector. The outer
conductors are cut tc the length required, and each inner conductor is cut
1/16 inch short of this length. The inner conductors are Joined by a spring
connector that has a series of tits (or lances) around it tc keep 1t from
sliding into either inner conductor too far,

when the tronsnission line run has beer completed, it should be tested
electrically. Since these tests require specialized equivment, they sheould
be made by an RCA Service Co. engineer. After the tests have been comleted,
the transmission line should be connected to the filtervlexer (RCA NI-19086).

(Nete 1: The lower end of the MI=~190¢9 transmiscion line
should be terminated at & ¢as stop inside the station.
The transmission line run between this noint and the
filterplexer should te left ungassed. Since the filter-
plexer is gassed, it is also equipved with a gas stop.
This ungassed porticn of line may be disconnected from







either the filterplexer or the line golng to the antenna

to vernit tests on either the antenna or the trangsni tter,
without the necessity of relensing the gos frem either

the transmission line (to the antenna) cr the filternlexer.
The ungassed portion of line should be connected to the
gae-stonned jolnts through sn adspter or a short wiece of
line, so that the ges=atonved joints vi11 not be disturbed
wher opening the line for tests,)

(“nen a cas stop (MI=19069=%) 1z required, 1t is inserted
betwecn two sections of line, or Letween a section of lire
and an adapter, using the belts suomiied with the a8 ston,
The gas stop should be installed so thr% the bleeder nlug
is toward the gassed portion of line.)

(Note 2: - ‘the nrecediny; digcussion of tronanisaion 1in
assures that [.I=19089 line +~ill be used. To obtain hicher
transmission efficiency, or on long transmission line s,
the 3-1/8 inch fitting on the antenne may be trensformed

to match RCA €-1/8 inch line (MI-19387) or a UHF wave,rulde.)

The transiission line is now ready for gassing. A dry=nitrogen susoly
iine should be connected to the ;=as stop at the tottom of the tronsmission
line, ond the line fed at 5 vounds oreseure, Next, climdb the tower to ths
bottom of the zntenna. Open the dipe olug in the harness until the air
bleeds slowly. Leave the plug omen in this manner until the air in the
line has been replaced by nitrogen. (The actual tine required moy be onyw
where Irom four to eicht hours, depending on the length of transmission
line and the rate at vhich the air is escoping.) In connection with cresing
it should be mentioned that the transniscion line only, is raseed; the
antenna itself 1s not gassed, althowh it is closed in,

An indication of the elimination of air from the line, is to hold a
lighted match in the strean of escaning gas from the harness bleeder, that
has been opened. If the rlame is inmediately extinsuished, vou may be
reasonably certaln that pure nitro_en i escaning from the line and hence,
that the line is filled ~ith nitro;ea. Cn the other hand, if the matzh
continues to burn in the gtream of escaning pas, we may coazlude that there
1g 33111 a quontity of 2ir in the line. The foresolng test althouch reriher
¢rude, has provern to be effective, for lines goeced with nitrogen,

A more nositive indication of the elimination of moist ~ir fron the
traasmisslon line may te ottained by connecting a Mepoer scross the bottom
enc¢ o¢f the transmisclon line, Lebt the bleeder lug (2t the antenna) rencin
cpea until the shunt resistance of the line exceeds 00 merohms. (This
indicates o very dry line.)

Jren the moist nir has all been forzed out of the line, the (a8 nlug =%t the
harness joint mey be tihtened, The gas pressure gauge should be checlad,
and the gas pressure=rejulating valve adjusted if necessary, (o maintain
& pressure of 5 nounds in the transmiscsisn line.
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A good test for the presence of lealks ie to shut cff the gas su-mly wvalve
and note any (redual drop in line pressure over en elght hour neriod. If the
pressure drops wore than 20 it is advisadle to check the line for leaks.

Oonnect the beacon rdrin; znd see that the hescon is functioning
properly. The antenna is now ready for operation,

QPERAT ION

The TFU series of antennag are adjusted at the factory to the channel
for which they sre ordered, and require no tuning or ndjustment, other than
vean t11t +hich hans been covered under INSTALLATION,

“lhen awnlying power to the antenna for the first time, it is sussested
that the televislon transmitter be overated on reduced power to nminimize
the pogsitility of damage to the antennn ond feeder system. If the vowver
indications to the antenna are normal, full nower mey te anplied, I{ the
indications are abnommal, the transmitter tuning should be rechecked, If
the treananitter tuning is correct and the indications are still abnormal,
then an RCA Service Co. engineer should be called.,

MAINTENANCE

Due to the sturdy construction of these sntennas, it is anticipatsd that
they vill require little in the way of maintenance other than routins checkuns
and perlodie¢ painting.

The znienna and tronsiaiesion 1line should be inspected twice a year,
Check the antenna for any loose or missing hardware cr slot covers., Ezamine
1% for zny evidence of corrosion, particularly around the bese flange, Inspect
the transmieslon line for any signs of notential leaks or Preaks, and for any
loose or micsling hardware, <¢Check the transmission line nlso for any
digcolored arezs (which indicate lccal heating, hence a notentinl fault.)

The beccon lamp will require occrsional renlacenent, ‘aen renlnacing
this lamp, on exoamination of the sntenns and trensmiession line may be made
ot tha same tinme,

vheck the (as sumly tanks periodically. 1f the oressure in the
taniig drope wo rapldly, it is zn inddcation of - leak in the syatem vhich
ghould Ye corrected. {A spare tank of nitrocen should be kent cn hand
at =11 times.)

The antenna should bte painted resularly ian acesrdance with CAA regulations,
The intervals at which repalnting will be required 111 be determined by local
conditicns {primerily the weather, and the smoke and fumes encountered in the
area). In vainting the antenna, note that some hardware 1tems are ralvanized
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and paint nay not adhere to these surfaces (on new installations), unless the
surfaces are either chemlcally prepared or allowed to weather for a few months
after installation. (A coat of Bonderite may be apnlied before the first

coat of paint for this purpose.) Any stendard brand of tower naint may be used,
DO NOT, UNDER ANY CIRCUMSTANCES, PAINT THE SLOT COVERS.

If this maintenance schedule is adhered to, and small 1tems revlaced when

necessary, the antenna will have a long and useful life, and station treakdowns
due to the antenna +ill be held to 2 minimum.

REPLACSMENT PARTS

# replacenent varts list is not available at the time of this writing.

- 1f any oarts are needed for the antenna, they may be obtalned through your

nearest RCA Broadcast Equipument Sales Gffice,
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HARNESS FLANGE ASSEMBLY

FIGURE k.
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FIGURE 5. ADJUSTING MECHANICAL BEAM TILT (462865)
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FIGURE 6. ADJUSTING ELECTRICAL BEAM TILT (462865)
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Figure 7. Mounting details, TFU-21BL and TFU-24BL Antennas (466357)
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Figure 7. Mounting details, TFU-21BL and TFU-24BL Antennas (466357)
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Figure 8. Mounting details., TFU-24BM Antenna (466358)
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Figure 9. Mounting details,
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Figure 10. Lightning Protector, Installation Details (8827151)
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