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WARNING: THE CURRENTS AND VOLTAGES IN THIS 
UNDER CERTAIN CONDITIONS, COULD BE FATAL. 

UIPNENT ARE DA.'IlGEROUS AND 

is intended as general e for trained and ied 
installation, operating, maintenance and service personnel who are 
familiar with and aware of the dangers inherent to handling potentially 
hazardous electrical and/or electronic circuits. It is not intended to 
contain a complete statement of all safe pr~cautions which should be 
observed personnel in using this or other electronic equipment. 

THE OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIP-
MENT INVOLVES RISKS TO BOTH PERSONNEL AND MUST BE 
PERFORMED ONLY BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING 
DUE CARE. PERSONNEL MUST FAl1ILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS> 

~u OPERATING PRACTICE, A1~ REJ~TED FIRST-AID PROCEDURES 
.G., FOR ELECTRICAL BURNS AND ELECTRICAL 

Gates shall not be responsible for ury or resulting from 
installation, operation, maintenance or servic or from 

the use of improperly trained or personnel in the perform
ance of such tasks, or from the failure of persons in such tasks 
to exercise due care. 

As with all electronic equipment, care should be taken to avoid 
electrical shock in all circuits where substan currents or 
vol may be present, either thru des or short circuit. 
Caution should also be observed in lif and equipment, 
especial large structures, installation. 

The p outlined in this Manual are based on the information 
available at the time of tion and should permit the specified 

minimum risk. However, the manufacturer cannot assume 
with respect to technical application of the contents and 

under no Circumstances, be responsible for or ury 
to person or proper resul from its use. 

turer is specifical not liab for any or 
out of failure to follow the instructions in this Manual or 
to exercise due care and installation, opera-

maintenance and service of 

disconnect power before covers, doors, enclosures, gates, 
panels or shields. Always use sticks and short out high volt-
age points before serviCing. Never make internal ustments, perform 
maintenance or service when alone or when t 

Never remove, short-circuit or 
covers, ) enclosures, gates, 

circuits, know your 
of experienced personnel 
assure safe and continued 

with interlock switches on access 
or shields. Keep away from 

and don't take chances. Proper 
the above guidelines 
this equipment. 



This Instruction Book provides 
.tion, operation, adjustment, and 

A, Circu rolarized FIlA 

EWORD 

necessary in for application, I(J-
of the Model FMC-(No. of bays} 

antenna provides the broadcaster with all 
power installations, while maintaining a compact, 
minimum windloading. 

GENERAL 

line are placed in 
the overall system is opz:rating properly IS 

important In order to any errors which may have made during in· 
stallation. A VSWR of less than 1 to 1 at the opera frequency is to 
expected. If a higher VSWR is there may a mechanical detect in 
the transmission line or antenna. 
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SECTION 1 - INSTALLATION 

... 
1.1 Check all componen ts care fu lIy on I (:<:1; I p t til ascertEJln if any damage has i)cen 

sustained during shipmcrt. I f any pJrlS are damaged, not-i Iy the carrier prompt· 
Iy. I n addition, the Gal8s Customer Service Department should be noli fied of 
any damage or shortages so that replacement parts may be shipped promptly to 
avo i d delay in lhe i rlstalla tion. 

NOT E: Pro teet the transmission line and antenna feed blocks 
from dirt and moisture prior to instal/ation. Exercise 
care in erection to avoid damaging the transmission line 
and antenna elements. 

1.2 The sections of rig id coax ial line suppl ied wi th the an lenna are designed to 
space the an tenna elemen ts approx imatel y one wavcleng til apiJrt. 0 uring as
sembly, make certain tha I "0" ri ngs (round neoprene gask8ts) al'e ins tailed be
tween s(.!clions of transmiSSion line and also between the transmission linu and 
1he antenna kc;d blocks. 

1.3 One six fOOl transformer section is sUDplled to be attached to the bo nom an
tenna line LJlock, as marked. This coaxial line sectioll has a standard 1 - 5/8" 
E I A female flange to sccomf'1odate standard E I A 50 oh m feed I ine. (I he mat
i ng 1 - 5/8" hel iax bO ohm E I A flange is the And rew Type 87 R used wi th the 
Andrew Type 34660 inner connector). 

1.4 The mounting brackets normally supplied allow for the use of two brackets for 
each section of 1 . 5/8" coax ial interconnect ing line between 8n lenns bays. The 
lower bracket for each bay should be mounted approximately 12 inches below 
each line block. The upper bracket for each bay should be mcunlad 12 in<:;hrs 
above each line block. 

1.5 Insure that ali antenna elements are attached in the same manner. The red 
band on the vertical section of each antenna bay must face downward to l'lssure 
proper phase relationship between the stacked bays. 

1.6 In mu"ltiple bay installations, each antenna section has a number stamped on 
the flange wh ieh a ttaches the an tenna e!emen t to the I inc block. The elcrncnt 
wi th the smaller numbc r shoul d always be on top. When the antenna haS been 
comp letely assembled, the nu m bers on the fl anges wi II read consecu tively from 
the top to the bottom of the antenna .. 

1. 7 Nu m bers have been stamped into the flanges on each section of the I ntercon· 
nect i ng coax ial line. As the antenna IS assem bled, the numbers on the line 
flanges should match with the numbers stamped on each element flange; i.e., 
the No.1 line flange should be bolted to the line block adjacent to the No, 1 
on the an lenna elemen t flange, etc. All feed straps of a II elemen Is wi II be on 
the same Side of the antenna if this procedure is followed. 

1.8 Care should be exercised in 8ssembling the inner conductor of Ihe coaxial line 
to the inner conductor connector, or bu! I et. The inner condll ctor shou Id be 
pedeclly centered on the bullr.t as it is being installed in order 10 prevent bullet 
damage. 'I he bullet sliould fit: Irmly in the inner conductor to assure a mini
mum 1l.1-< resistance connection. Many antenna troubles have been traced to 
improper installation of bullets between the inner conductors of the transmis
sion line. 
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1.9 GENERA ... 

A sufficient quantity of h(Jrdware and neoprene gas.~ets ;s supplied with the an
tenna to effect an airtight assembly of {[,e r.oaxial line to the antenna clement 
line blocks. It is advisable to apply. a small quantity of non-melting silicone 
d ielectric lubric8nt (such as Dow-Corning NO.4 Compo'Jnd) sparingly to the 
neoprene gaskets during assembly . 

NOTE: To insure R proper antenna installation, care must be 
exercised to see that no undue stress is placed on the an
tenna elements which might benq or distort them. When 
the installation is completed, the secvons of interconnec
ting coaxial cable between antenna bays and the an tenna 
elements should all be in alignment respectively. 

1.10 Th; Low Power Antenna has been carefu lIy assembled and pretuned to the 
sta"!"ion's operating frequency bei'ore leaving the Gates factory. The input impe
dance is 50 ohms. Adjustments have been made to obtain the optimum VSWR 
at the station's frequency with the entire antenra assembled. Tests have also 
been conducted, using air pressure, to inslire that the antenna system is '18e 
from gas I~aks. 
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2.1 

SEC" ION 2· EXAMII\IA~;ON PRIOR TO OPERATION 

" 
The transmission line and an WnllEl system should be purged pri or to placir 'S:) the 
system in servicl! , or at any other t ime' that mOist air may enter the line. This is 
accomplishr;d by pressu r izing the line at the transmitt'cr end to approx imEltely 
5 t o 10 I bs. / sq. in. Th e system may now be bl ed by temporar i I y looser i ng 
~he fou r bo I is in the uruss p late; on the top of the: 1I ppe r 11 os t (l n ten ni-! II ne 
block. Retightc;) the four bolts to seal the system and repressuri ze, Rc;peat 
this procedure three times to a5sure complere purgir~g. 

l\JOTE. Leaks in a transmission line are often audible, if rhe leak 
is large and the line is under sufficient pressure (approx· 
imately 15 Ibs. P.S.I.). Small leaks may be located by 
rhe use of bubble liquid which may be brushed on the 
suspected leak areas. 

2.2 A fter purging the transmissiol ' line feeding the antenna system should be kept 
t illed with dry air or nitrogen at a pressure of 3 to 5 pounds per square inch , 
There is no advantau ~! In pressur izing t he system in excess of 5 Ibs. / sq . ii , 
However, the system should be pressurized so that changes in temperature w ill 
not cause mo isture condensation from outside air, thereby impairing the elec· 
trica l e fficiency of the antenna system , 

2,3 Tile anterll:a elements and transmission line do not require painting, Only the 
antenna brackets requ ire pain ti ng, ' 

NOT E: Should any of the antenna elements ever be painted, 
care should be taken to keep the paint of! the insulated 
surfaces. 
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ElECTRI l 

Frequency 

Polari za t ion: 

Free Itern: 

Ratio: 

VSWR: 

Power 

Power I Rating: • 

Input Connection: 

ICAl 

Windload: 

Weight: 

Dimensions: 

SECTION 3 - TECHNICAL DATA 

tu ned 10 ono speci frequency 
108 MHz band. 

Circular, clockwise. 

Horizontal component circular ± 2 dB. 
component circular ± 2 dB. 

F at 1 to 1. 

1.2 to 1 or better ± 200 as at 
the VSWR when tower mounted 
1.5 to 1 or better ~ 200 k Caf)able at 

ustment to 1.1 to 1 ± 100 kHz with 
tuning. 

Horizon lal polarization: 
polar ization: 

Maximum of 5 kW for two to bays. 
3 kW single bay, 

A foot transformer section is provided 
on bottom of each antenna system 
wh a 1 - 5/8" 50 E IA female 
connector. 

Si Ie bay 27 Ibs., 1 - 5/8" 
in terbay coax ial line we ighs approx imately 
10 Ibs. per section. 

approx i mately 
16" . 

length appral<-
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TABLE 3.1 

TECHNICAL DATA FOR MULTIPLE BA~ INSTALLATIONS 

,.. -
GATES POWER GAIN dB GAIN FIELD GAIN 1 I'OWEP. APPRUX.

2 
WEIGI1T3 W"-.ID·

4 

1 YPE RATING Lt:NGTH (lbs.1 LOA D 

Horlzont81 Vertical Horizontal Vertical H orizon(al Vertlcill 

..... -
FMC·1A 0/ 38 0.~38 -:l.585 -3.585 0.1362 0.662 3kW 24 54 

FMC-2.A 0.947 0.91.\7 -0.237 -0.237 0,973 0.973 5kW 10 53 126 

FMC·3A 1.480 1.480 1.702 1.702 1.216 1.216 5 kW 20 81 198 

FMC-4A 2.025 2.025 3.06!1 3.064 1.423 1.423 5 kW ' 30 110 271 

FMC·5A 2.577 2.577 4.111 4.111 1.605 1.605 5kW 40 138 343 
. FMC·6A 3.134 3.134 ';.961 4.961 1.770 1,770 5 kW 50 167 1.\14 

r-MC-7A 3.695 3.695 5.676 5.676 1,922 1.922 5kW 60 196 486 

FMC-8A 4.258 4.258 6.292 6.292 2.063 2.063 5kW 70 225 558 

-- ---
1. To obtain tile effective free space field intensity at one mile in MV/M for aile kilowatt antenna 

power, multiply field gain by 137.6. 

2. When determining coax length, add six feet to antenna length. 

3. The weights given are less brackets, but the interbay transmission line and transformer section 
are all included in the weight. 

4. Windload based on 50 psf on i'lat surfaces and 33 psf for cylindrical surfaces (actual wind 
velocity 110 mph). Computed for a 100 MHz antenna less mounting brackets and less heater 
junction boxes and heater cables. 
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TO NEXT BAY 

!50W 

1.25AMPS 

ISOW 

!.25AMPS 

110-120 VOLTS 
60 CYCLE 

. " 

-. -, 
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300 WATT HEATERS 

TO NEXT BAY 

d ~ 
I I 

(>r--------+-+.------~ 

WHT. BA RE 
WIRE 

110-120 VOLTS 
60 CYCLE 

SHEET NO .. __ l ...... OF .. . 2. ._ .... _ 

JOB NO. _ .• _ ... . , . .. __ •.. ...•. .. . "'_'" 

WilT, BA RE 
WIRE 

The two bare wires 'indicated extending from the 
junction box are to be connected parallel across the 
110-120 volt line. In checking for continuity of 
heaters, any reliable multimeter that will measure 
between 0-100 ohms will be sUfficient. Single heaters 
should measure 75 ohms. two in parallel will be half 
of this. approximately 37 ohms • 
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300 Watt Heaters 
Each Element rated 150 
Watts at 120 V , 

No, of 
f 

Cold Hot 
Bays Hatts Volts Amps. Amps, 

1 300 120 2.5 2.7 
2 300 120 5,0 . 5.5 
3 300 120 7.5 8,1 
4- 300 120 10,0 10.9 

.5 300 120 12,5 13,5 
6 300 120 15.0 16.3 
7 

, 
300 120 17.5 . 19,1 

8 300 120 20.0 21.8 , 
9 300 120 22 •. 5 24,5 

10 300 120 25.0 27.2 
11 300 120 27.5 30.0 
12 300 120 30.0 32,·7' 
13 300 120 32,5 35.4-
14 300 120 35,0 38.1 
15 300 120 37.5 40.9 
16 300 120 4-0,0 43,6 

. 

. Note: Interbay cable rated at 2S amps., therefore, 
antenna with more than eight bays must . 
have A. C, voltage fed at center of antenna' 
to avoid overheatling in electrical cable. 
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Remove male portion of connectors From cable ~nrl screw 
into ;unciion box. 

Insert cable into iunction box ann tiphten connector nut. 

Connect upper and lower line wires ar.r~ss LJ ~rd L2 •. 
Connect heaters to opposite side of terminal hlock 
across L1 nnd L2. 
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HOME OFFICE AND MAIN PLANT 

QUINCY. ILLINOIS 62301 
123 Hampshire Street 

Phone : 222-8200. Area 217 
Telex: 403416 

DISTRICT OFFICES 

NEW YORK. NEW YORK 10016 
130 East 34th Street 

Phone: 889-0790, Area 212 

WASHINGTON, D. C. 20005 
730 Federal Building 
1622 K Street. N. W . 

Phone: 223-5608. Area 202 

LOS ANGELES. CALIFORNIA 90007 
1945 South Figueroa 

Phone: 747-7129. Area 213 

SERVICE CENTERS 

NEW YORK. NEW YORK 10016 
130 East 34th Street 

Phone: 889-0790. Area 212 

HOUSTON. TEXAS 77027 
4019 Richmond Avenue 

Phone: 623-6655. Area 713 

CANADIAN SALES 
GATES (CANADA) 

Division of Harrls-Intertvpe (Canada) Ltd. 

MONTREAL OFFICE 
212 Brunswick Boulevard 

Pointe-Claire. Quebec. Canada 
Phone: 695-3761. Area 614 

TORONTO OFFICE 
19 Lesmill Road 

Don Mills. Ontario, Canada 
Phone: 447-7234, Area 416 

INTERNATIONAL SALES OFFICE 

NEW YORK, NEW YORK 10016 
130 East 34 Street 

Phone: 725-9800, Area 212 
Cable: Garadcom 
Telex: 1273-97 

GATES DIVISION 

HARRIS-INTERTVPE CORPORATION 
123 HAMPSHIRE STREET- QUINCY, ILLINOIS 62301 U .S.A. 
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