
· VIlli' ·POWER AMPLIFIER 
TYPES FI-I500A. B. C 

147 TO 174 MC. 

TECHNICAL DESCRIPTION AND OPERATING INSTRUCTIONS 

'l·1ARKETING & DISTRmUTION 
OUTERCOM ELECTRONICS CORPORATION 

502 CHARLOTTETOWN MALL 
CHARLOTTE g NORTH CAROLnlA 

TELEPHONE 333-8689 AREA CODE 1~ 
CABLE ADDRESS "OUTERCOM" 

MAl"lUAL PART NO. 41386 
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SUPPLY'VOLTAGE:	 111 volts AC, 50/60 cycles 

FOHER TIti>lJT:	 standby - 75 watts 

Transm.it: 
F11-500A - 225 uatts 
1/2-Z."",.$OOB - 300 'Watts 
FI\1-500C .. 400 watts 

RF Pm-lER OUTPUT:	 L:~:':.'~>·~Fl-I=500A	 - 85 \ro.tts (±10%) (110 watt~ DC 
·r-· ;''':!'' ,_ .... 
..... , ...... .;"'" 'MO.FI·iCD500B	 a. 100 mtta (:1:10%.) (1 0 'Watts DC 'w'I­

FJlI-S00C	 dIi 150vatts (:tlO%) (a 0 tm'ttD DC W?::'; 

TUBE & SEMI CONDUCTOR
 
CONPLEl-1ENT : (4) type CER12A high voltage reot1f"iers
 

(1). 1Nl490 l'e1a1 J-8ct1t1eI­

FM-?OOA and FM...50OB 
S894A" RF amplifier
6AQ$ co 8c~en olamp 

FM-500C 
1854 RF amp11tier0 

6AQS .. 8c~een olamp 

El-!ISSION: Same as unit driving it - either ~row
 
(16/20P3) or wide band (36ft1,OF3)
 

. .
 
RF IMPEDANCE: Input and output - .sO ohms
 

- DRIVING POynm: ·35 ",atts D standard un1t. mar be modUied ro~ 
15 watts drive requirements 

SPURIOUS ATTENUATION: 70 db. 

HEIGHT:	 25 lbs. 

Dn'iENSIOl~S:	 13ft ldde, 7st high, 7-3/8" deep 
I	 , 

Camplete 1geadyto connect to F1150-A (Fl-150ciA must hava its own AC cable)
 
includes RF cable to PM50..A and its own AC power cable.
 

CONTROLS:	 ott-Low-High SwitCh 

OFF - Fl·i50"A and FM....500 completely turned o~r. 

LOW - FM50e A toods antenna directly, 
Fl-%-.$OO tubas a:ra heated x-eady ro~ instant 
use.	 . 

HIGH - FM-SOO bred s1mUltaneoualy with FM50=A. 
J.	 . 

NOTES:	 If fuse in FM-500 blcms~ FM-500 Standb7 light goea out and FI'150-A 
feeds antenna d11"Sctl,. unt1l condition is corrected. No mod1fl... 
cation to standa~ F~O-A raqu1~ed. 

... 
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- -.rnTRODUCT ION

The FM500 se~ies or radio rrequency power amplifiers are de= 
signed to increase the t~ansm1tte~ output or the FM50=A Communi... 
cations Unit when used as a base stationo The built-in ci~cuitr.1 
is such that the FM500 1s cont~olled by the Fl-150""'A through the 
latter's push-to""talk c~cuitrye The FM500 circuitry also per= 
m1ts the FM50-A to .feed the. antenna. d iItectl1 under certain modes 
or operat10n. 

The moat popular version or the FMSOO se~les 1s the Type 
F1v150o...B which is designed to run at a nominal plate powe~ in­
put or 180 watts input (to~ most business radio 11censes~ The 
FM500-A is identical to the FM500-B except that a resistor in 
it's power supply (R1l1) l~lts the plate power input to 120 
watts This 1s normally required unde~ land transportation usage0 

or the unit. 

The FM500-C is similar- to theFM500=B except that the out.... 
put tube is of a dUrerent type permitting a maximum plate power
input or 250 watts. (In general tor Public satety and Industrial 
licenses) .. 

.!NSTALLATION OF THE FN$OO SERIES AMPLIFIER 

The FM500 radio trequencJ power ampl1tier has baen de3isr~d 
as a desk top compaDion to the FM50-Ao An AC receptaclo on thQ 
rear or s~a 1s designed to accept the AC cord or the FM50~A 
thereby permitting Intergrated control as well as onl1 requiring
enG AC outlet ror the base station package aosembly. A cablo 
with 8 pin male plug as an 1ntagral part or the FH~OO 1s de-=:' 
signed to plug in to the remote socket of the FM50-A. It rc= 
mote control of the FM50=A is 1n use, the cable tor san~ muat 
now be plugged in to the remote socket or the FM500 (nOl). Th,:> 
cable ter.minated in connector P109 on the rear or the FM500 
chassis should be connected to the antenna term1nal or the FM50=A 
and the antenna lead in the system Should then be connected to 
Jl08 on the reu ot the FM500 chassls o 

Tha tront eanel switch ot the FH500 bas three positions do­
signated "otr" low" and "high" 0 In the "ort" position the 
FM50-A as \orell as the Fl{500 1s completely de<Qenarg1zed. If thlo 
fea.ture is not wanted then the power cable from the F}!50-A 
should be plugged in to the AC outlet or the building instead 
or the rear chassis or the FM500. In the· "low" position the 
tubes in the Fl1500 are warmed ups however g too unit is basically 
1nope~able and the FM5O-A teeds the ante~~ d1rectly when keyed~ 
In the "highn position the keying cirCUitry ot the FM500 is tied 
in d1x-ectly to the Fl·150...A and keying ot SeLr.e automatically drlv00 
tube V10l in the FM500 producing .fUll or "high" power outputa A 
secondal"7 feature ot the c 11"cuit17 provides tor automatic drop 
back to the FM50-A 1"eeding the antenna it 1'use Fl01 should 'blow. 
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!!l.NDTG E? ADJUSTMENT AND ALIGNMENT OF FM$OO 

The test socket designated Jl02 on the rear of the PM500 
has been designed to accomodate the awne test meter recommended 
in the FM50-A Instruction Booko When so used the rollowing
voltages and currents are available: 

Test Meter Meter
 
Posit1on Information
 

PA Grid (full scale equals 
20 milliamperos) 

6 PA Plate	 Current (rull scale 
equals 400 milliaMrere~ 

1 PA Plate	 Voltage (full scel~ 
equals 1000 volts) 

The FH500 should be removod rrom tho cabinet uhan changing 
~Fequeno1 r~am that considerably d1frerant to which it has been 
tuned. or it 1t 1s suspected that tha unit r~Gds e~rviceo Bo= 
tore attempting to re=al1gn the £lnal 5tago~ the tuns operate
switch should be set in the "tune" pOB1tio~ whiCh will limit the 
@ft resonance plate ourrent of tUbe VIOl to a sare valuo o With 
the transmitter ke1ed, the grid t"llnlng \:::IF::cltolt C103 sh.culd be 
adjusted ror max~um g~id current as ind1cntad on position 5 of 
the test meter. Normal current will be in the Vicinity of 9 
milliamperea. Note: The vax-lous tunin.g adjustments t:or the RF 
amplir1er circuitry are accessible through the rront panel of 
the unit by removing the nameplate on the right hand aide. 

With ClOb ~ the antenna leading oapacitor set B~ m1.ni1n'_.::1 
capac1tY9 the plate tank adjustment Zl02 should be adjusted fo~ 
minimum plate currento The tune oporate switch should now b<,;. 
set to the "opG~aten position and plato tuning checked aga1~~ 
Next" the antenria loading capacitor cl06 should be increased. in 
capac1tl noting that the plate current or the rinal stage will 
~18e. Dc ~ot ret~ ~late during this t~1ng procedureg it i: 
1mpoxetalit tnat the amplifIer be conneoted to a dummy load or t{:.; 

an antennao Using this tuning tecbnlqu~ this ampllrle~ should 
be loaded to a value in aocordance with the following cha~t. 

Type"FM500-A Ampl1rier 200 ~11l1amperes (600V DC) 
T7pe FM500-B Ampl1r1er 225 milliamperes (8oov DC) 
T1pe FM500-c Ampl1rIer 250 ml1llampe~es (lOOOV DC) 

Under most service condIt1ons whe~e the .mp11tier 1s opera= 
ting normally and may only need allgnmeI;jlt checks, the adjustment5 
of the gxeid tuning capacitor CI03, the output circuit Zl02 and 
tho antenna loading capacitor c106 may be made rrom the front 
panel without l"8moving the un1t t"rom its cabinet. 
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The FM500 ampllrie~ increases the output ot the FM50~A unit 
in amplitude a that iS D the xoadio trequanc1 power output is in= 
e~ased as 1ndlcatod in thG porro~~e specifications or the 
It'::''1.wal. The empllrlcn· does not a1"tect. too modulation deviation 
or the modulation l~iter sensitivity and it should not be 
necessary to re-adjust sema when adding the Fl·1500 unit to the 
FM50-Ao In the "atandb7" posltlcm the antenna always feeds the 
FM50-A and there should be' no d 1!"terence In pertormc.nce of the 
race i velO section 01' the FM50-A whether the amplitier 1s connect.. 
ed 01' not. The FM50-A 1s tuned tor max1mwn RF output (within
recommended limits 01' pJa te current), as It tl s excess power 1s 
dissipated in Z10l when driVing the grid circuitry of V10lo 
Tube Vl02 is a "clamp" to reduce the voltage applIed to the 
screen 01' VlOl, in the event or lack 01' drive the:reb1 limiting 
it's plate CUl"rent to a safe va~ueo 
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~CIID1ATIC 

DESI GN ATION 

C101, 102 

0103 

C104 

C105 

C106 

0107 

0108 

Cl09,l10,111,l12 

Cl13 

eR10l 

r~102,lOJ,104,105 

Fl01 

1101 

1102 

J101 

n02 

J103 

n04 

n05,l06,107,108 

1i'1 500B
 

PARTS LIST
 

DESCRIPTION 
CAPACI'NRS 
Diso. Ceramio .001 MID GMV, 500V'. 
Variable 2~4-10.8 MMF 

Diso. Ceramio .001 MID GMV, 500V 

Diso. Ceramio .001 MFD GMV, 3000V 

Variable 2.3-15 MMF 

E1eotro1ytio 200 MFD NPDC, 25'1 

Silver Mioa 250 MMF ~ 10%, 350V 

E1eotro1ytio 10cr-UU, 450V 

Disc. Ceramic .01 MFD GMV, 1000V 

Diode, Si1ioon (lN1490)
 

Rectifier, Silicon
 

Fuse, 6' amps 250V 

Neon pilot light, Amber
 

Neon pilot 1igpt, Red
 

Socket (8 Pin) (Remote)
 

Sooket (11 Pin) (Test)
 

Receptao1e, A.C. Power Outlet
 

Conneotor, Receptacle (An tenna)
 

~Receptaole (Ino1uded in KI02) 

HAMMARLUND 
PART NO. 

M23034-30 

K34604-G4 

M23034-30 

M23034-32 

K34451-Gl 

K23925-1 

K23928-1 

K15504-41 

M23034-8 

K4l212-1 

M41215-3 

K15928-11 

K40922-4 

K40922-3 

K16083-1 

K15944-17 

K35013-1 

K16111-1 

---_ ...._­
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SCHE-1ATIC 
DESIGNATION 

K10l 

K102 

L10l 

LI02 

L103,104 

L105 

R10l 

R102 

R10) 

R104 

HI05 

--"""'106 

R107,108,109,110 

SlOl 

Sl02 

T10l 

TI02 

DESCRIPTION 

Relay, 3PDT, 5 Amps 

Relay, Coaxial Trans fer Swi toh 

Coil
 

Coil
 

Choke, HF
 

Coil
 

RESISTORS + 
Fixed 10 Ohms - 5~, !IN. 
Fixed 15K ~ 10~, 2W~ 

FLxed470K t 10%, iW. 
Fixed 100 Ohms ~ 20%, 2W. 

Fixed 40K : 10%, 2OW. 

Fixed i Ohm ± 1%, iW. 
Fixed 47K : 10%, lW. 

SWitoh,	 Toggl. (Orf-Low-High)
(DP-3 POS) 

Switoh,	 Slide, SPDT 

Trans forme r, Filament 

Transformer, Power 

HAHMARLUND 
PART NO. 

K40404-2 

M404l3-1 

K53226-l 

K53187-1 

K26640-1 

K$3227-1 

K19309-246 

K19304-46 

Kl9309-l13 

K19304-321 

K19432-38 

Kl9443-2 

K19310-89 

K26675-1 

K5201S-1 

M40048-1 

P53138-1 
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SCHEMATIC HAMl1A RLUND 
DESIGN ATION DESCRI PTION PART NO. 

VIOl	 TUbe, Electron 5894 (Not to be K409l0-1 
assembled until final test). 

VI02	 TUbe, Ele c t ron 6AQ.5 Kl6387-1 

ZlOl RF Pad Assembly M53220-l 

ZlO2 Plate 'XUning Assembly Pll736-G5l 

MYSCELL ANEOUS I '!EMS 

Ins truction Manual	 41386 

Socket (7 Pin, 5894)	 K410l6-l 

FM 500A PARTS LIS T 

The Parts List for FM500A is exactly ~h. same 8S the FM$OOB 
wi th the addi tion or the following: 

RIll Resistor fixed, 65 Ohms ± lO~ 50W. Kl9340-5 

PM $OOC PARTS LIST 

The Parts List for FM$OOC 1s exaotly the same as the FM$OOB 
wi th the following exceptions: 

VIOl will 'be tube type 7854 (instead of 5894)	 K40900 

.....­
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\ 
.I 

VIOl	 

IL~I0::5~(~-~~ _ JI05 JI06 JI07I~~t. 
CI03	 1l. .Q_O2.4-10.8 -=­

I	 Cl06 
_.ru--

I OiASSlS2.3 -:5	 ,-----0--, ~ -mONT 
JI06 

•	 JI02 
PIN9 

3000V • • JI02
PIN S PIN 10 

516A05
 
CIOI
 
.001
 

VI02"'0']
RIOS 

I MFO 6 

40K 
20W 

I ­ SI02 ­

~OPERATE ~)\ 

115V AC
 
60",
 

REMOTE SOCKET 
JI03I ~ELAY 

2 EAR PIECE AUDIO 
3 GROUND 
4 MIKE INPUT 
5 "c" RCVR 
6 "8" XMTR 
7 AUDIO 4..1\.. 
8 REMOTE SQUELCH 

JI02 I (L~ 
TEST SOCKET KIOI 

RIIO-j)® 47K -.e:I)
IW@) 

(3l 0 

106 
IOE 

Plor 
JI07 

I 

RI09 
47K,. 

RI07 
47K 
IW 

RI08 
47K 
IW 

CRIOl 

TlOl 

• 
, 

I10l 
REO 

CII3 
.01 

MFO 
1000V 

CI04 
001 

I
MfO 

=- ~g~I 
MFD 

ZI02 :o 
r---- .J 

I ,1
In I. 

1 
Z 101 1 

.'. I~r---------l 
• Jl i --

ii,\_1 

5894 

7 

CI02 

I ·OOl 
MFO 

FIOI 
6 AMP 

JIOI 
REMOTE SOCKET 

I 
66.9.a 1 

I 
___ ...J 

RI02 

I

TUNE 

15K 
2W 

RIOI R103 
lOA 4701< 
5% 

I 
I 
I
L _ 

16.6..n. 16.6..n. I 

®	 
JI04P109 

ANTENNA°LOW 
EXCITER~CD @~ 

~ PIOI (PLUGS INTO JI03 SIOI
 
OF FM 50A I °OFF
 

NOTES 

I THIS COMPONENT USED ON FM-SOOA ONLY (65 OHM-25 WATT) 

2	 ALL CAPACITORS ARE IN MICRO-MICROFARADS UNLESS 
OT~ERWISE SPECIFIED 

3 AU. RESISTORS ARE ~W ~IO"loUNLESS OTHERWISE SP£CIF1EO 

SCHEMATiC 1;;AGRAM (FM -:>00) No 53178- I P 
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