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AM Broadcast Transmitters

AM-60P AM-30P

Since 1960, LPB has been the internationally
recognized leader in low power AM broadcasting.
LPB uses the very latest RF technology to provide
the most rugged and economical transmitter for low
power commercial applications, travelers' informa-
tion and carrier current systems.

The AM-30 and AM-60 series transmitters use an
internal meter to monitor modulation level and RF
power output. Modulation level on the AM-5 is
indicated by a quick response LED peak flasher set
to illuminate at 100% peak modulation. This indi-
cates true peak modulation of the transmitter and
provides a means of maintaining maximum undis-
torted modulation of the signal. RF power on the AM-
5 is monitored by a second LED that also serves as
a "power on" indicator. RF output power is continu-
ously variable on all transmitters so that a precise
setting can be chosen by the user.

All LPB low power transmitters are designed for
universal application including AM stereo. With a 50
ohm unbalanced RF output, any transmitter can
readily interface with direct radiating systems using
impedance matched radiators. The companion
TCU-30 Transmitter Coupling Unit is used for carrier
current installations and other applications utilizing
non-standard radiating elements.
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Transmitter Specifications
R.F Power Output
AM-5 Adjustable, 1 to 5 Watts (carrier)
AM-30 : Adjustable, 2 to 30 Watts (carrier)
AM-60 .......................•......•..................................................... Adjustable, 6 to 60 Watts (carrier)
R.F Power Adjustment ...........•.....•....•.....•....•.....•......................•............................. Internal
R.F Power Indicator
AM-5 Green LED
AM-30, AM-60 Internal Meter
Type of Emission ...........................•.....................•............................ 30A3 (Amplitude Modulation)
Frequency Range ................•..................................................•................. 530 kHz to 1610kHz
R.F Output Impedance ................................•................................•.............. 50 ohms, unbalanced

SO-239 connector
Carrier Frequency Stability ± .003%, -20°C to + 50°C

105 to 128 VAC line (-4°F to +122°F)
R.F Harmonic Suppression ........................................•.................................... <45dB below carrier
Carrier Shift ................................••.....•.....•.................................. '.' ... < 2%, 0-100% Modulation
Noise Level ........................•....•.....•..........................•........... < 55dB below 100% modulated carrier
Audio Input Impedance ...............•.................................•..................... 600 ohm, transformer balanced
Audio Input Level -15dBm to +1OdBm for 100% Modulation
Optional Limiter Factory set to prevent more than 100% Modulation

Attack Time: 3.3 ms
Release Time: 330 ms

Audio Frequency Response 20 Hz to 15 kHz ± 1.0dB
Audio Distortion ................................................•...........................•........ < 2%, 95% Modulation
Modulation Indicator
AM-5 ................................................••....•....................................... Red LED peak flasher
AM-3~, AM-60 ..................................•........................................................... Internal Meter
Modulation Control ......•....•................•........................................................ Internal Adjustment
Power Input 117VAC, 50/60 Hz
Power Consumption
AM-5 ...................•..............................•...............................•....................... 45 Watts
AM-30 ..........................................•............................................................. 150 Watts
AM-60 ......................•............•..........................•......................................... 250 Watts
Dimensions
AM-5, AM-30 ............................................................................•........... 12"H, 6.5"D, 11.75"W
AM-60 ................•.............•..........................•......•................................. 12"H, 6.5"0, 23"W
Weights
AM-5 .................................•..................................•............•.......................... 121bs
AM-3~ 20 Ibs
AM-60 ..........................................•................................................................ 36 Ibs

LPB LPB Inc.
28 Bacton Hill Road, Frazer, Pa. 19355 (215) 644-1123

3/88



( M_O_D_E_L_T_C_U_-_3_0_Th_'a_ns_m_i_tter_C_o_up_l_in_g_a_n_it J

.•• l'i'

J I

tai.so
Meter
Detail

•

The LPB Model TCU-30 Transmitter Coupling Unit is required when
coupling an AM transmitter into a non-impedance matched inductive
radiator, such as electrical power wiring systems or other distributed
wiring systems. The TCU-30 is the third generation result of over 20
years experience and product development in carrier current
technology.

All functions required for optimum coupling (matching) into single or
3-phase power systems are provided by the TCU-30 including power
line inductance correction, impedance selection, power line isolation
and complete metering.

The TCU-30 is specifically designed to eliminate internal toroid
heating, one of the major causes of coupling unit failure that has
plagued all previous designs. Other innovations include extremely
broad impedance matching selection (21 steps) and a calibrated
transmitter power output meter with a direct reading VSWR scale. Such
metering allows accurate measurements of power and VSWR from
only one watt to the rated maximum output of 30 watts.

With modular construction, any two units in this equipment series can
be rack mounted. For additional flexibility, the individual units may be
wall mounted in any convenient configuration.

TCU-30 SPECIFICATIONS
Power Input 30 watts RMS, continuous
Input Impedance 50 ohms, unbalanced
Output Impedance 0.5 ohms to 65 ohms (1:1 VSWR)

0.2 ohms to 130 ohms (2:1 VSWR)
Output Impedance Selection 21 steps
Frequency Range 530 kHz to 1610kHz
Inductance Correction 100 pf to 10,900 pf in 109 steps
Matching Circuit 2 stage toroidal, bifilar

and pentafilar wound
Input Connection SO-239 coaxial connector
Output Connection Screw-terminal barrier strip
AC Line Connection

(output) 660 VAC line to line (1100 VAC optional)
380 VAC line to ground (635 VAC optional)

Metering Transmitter power output (0-30 watts)
Voltage Standing Wave Ratio (1:1 to 6:1)

Dummy Load 50 ohms, non-inductive
Controls 21 position impedance selector

2 capacitor decade selectors, capacitance
decade IN-OUT, SWR calibration

Function switch: Power, Calibrate, Test (Match), Operate
Minimum Power Input

for accurate matching 1 watt
Size 12"H, 6.5"D, 11.75nW
Mounting .................•.......... Wall mount or rack mount
Weight 15 Ibs

LPB LPB Inc.
28 Bacton Hill Road, Frazer, Pa. 19355 (215) 644-1123 3/88
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The LPB Model LA-30 Linear RF Amplifier is used as a 30 watt signal repeater to boost the RF output signal
within an RF distribution system or a carrier current system in a very large building or complex of buildings.

SPECIFICATIONS
R.F. Power Output Adjustable 2-25 watts

Frequency Range 530 to 1610kHz

Distortion Intermod 30dB down or

better at 30 watts output

R.F. Input Impedance 50 ohms resistive

Input Level 0.25 watts min. 2 watts max.

(3.5 to 10 vrms carrier)

Connectors 2 type SO-239

coaxial connectors

Power Requirements 117 VAC, 50/60 Hz,

150 watts maximum

Weight 15 Ibs.

Size 12"H, 6.5"0, 11.75"W

[~_M_O_D_E_L_T_-_1_A_R_ow_er~~_uu_~ ~J
The LPB T-1 A Power Splitter accepts an RF signal output from a low power AM transmitter and divides the

output power into equal portions. This may be required to drive two or more RF distribution systems in adjacent
locations.

Standard models of the T-1 A are available to divide the input power into 2, 3, 4, 5 or 6 equal portions.

SPECIFICATIONS
Input Impedance 50 ohms, unbalanced

Output impedance 50 ohms, unbalanced

Power Input Up to 50 watts RMS, continuous

Frequency Range 360 kHz to 2 mHz

Outputs ..... 2,3,4,5 or 6 (specify when ordering).

Insertion Loss 3dB per output

Input/Output Connections Standard SO-239

coaxial connectors

Dimensions Width 6.25", Height 7.25",

Depth 2"

Weight Approximately 14 oz.

Special division ratios and impedance levels available to order.

[__N_F__s_en_e_S_R_ad__~_u_n_g_G_ab__k ~J
LPB "NF" Series Radiating Cable is a controlled radiation "leaky"

coaxial cable for use in Restricted Range AM Broadcast Systems.

The NF-1 0 Cable is designed for use where no more than a 1,000

feet continuous linear transmission zone is required. The NF-2D cable

is a lower loss, heavy duty cable, which may be used for a linear

transmission zone of up to 5,000 feet.

Construction Coaxial, with drain wire

Dielectric Solid polyethylene

Jacket Polyvinylchloride (direct burial)

Characteristic Impedance 50 ohms, @ 1 mHz

Dimensions NF-1 0: '14" Dia., NF-2D: 7116" Nominal,

V2" Max. Dia.

LPB LPB Inc.
28 Bacton Hill Road, Frazer, Pa. 19355 (215) 644-1123

SPECIFICATIONS
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INSTRUCTION MANUAL

LPB MODEL AM-60P TRANSMITTER

PSSA/PSRA LOW POWER AUTHORIZATION

1.0 INTRODUCTION

Low Power AM Transmitters are the product of LPB's nationally ree(l(;lnized
oroadcast experience since 1960. This 'P' version solid state transmitter utilizes state-
of-the-art tec:hnolo9Y and has been Type Approved for licensed use under F'AHT 7:~:oi
the FCC Hules and He9ulations.

The transrnitter power output (TPO) of 60 watts is adjustable down to about 10
watts, Two F:Fpower amplifiers are driven by the standard "P" version exciter. Their
cutouts .•t· ,', tl'l p", ,.,,')'Ylt} I't'l '·'U·~ Vi .., .-:,('''-) f··ll,:,,··t,· ,'J f""1 torr o i ,.~·.1 s-, (',<1"'," ,'.,-, •.•.•1-. i ,',,',.' ••. T ,-i D (','!I,',,-
_ 1-4 r.J.! c (....t:=" ......•1 I \.1 \. I. t:: I ,... t.:t ." i.. I Y '\,..I I \. I Lt ".J t J ". I \., (.t 1 F .' ,-V t:=' I \.1 t•.I I I i Uti I c:: I • ~. I I 1- I .J ••. r:: I

option is available for remote power reduction. This option is (!esGrilw(j I;':j.terin this
manual,

2.0 WARRANTY AND SERVICE INFORMATION

Z.l Limited Warranty

We guarantee that you will fin(l the appearance, workmanship and
standards ot .. aterial z '1" rstr tion ot ttus eouiornent l k~""( '·t·ltl·~·~n·I'·'·~j'··~ Llll <. L1I t " ~) t n L1 ...11(1 .1n t oo II" f Uo I.JII.J IL eq..1.I" • rIe II In '.' ep1I1::l Wit. ,I. '.1r- p I<.' ci .10 II
and with qoo d standards of commercial practice.

For a period of one year frorn date of delivery, VJe guarantee U'ds
equipment aqainst any fOITIi of failure provided that, in the opinion of H'IE' marunacturer,
no improper use of or mooitication to this equipment is at fault The 9uarantee also
requires that the equipment is properly installed and operated within state(j parameters.
D ·"1tl"I:" .' :I LPB '11t '1:'1 .rt "rl""- jl'-I'" ",' 'I:'I"'\II:'!' ,·,,··rCl,·,t·-·\Will£' II.• pe!lo!., WI Urnl .•1 nl.1,ell.:.1." .1n( ,(1..!...!1 II. our" .1..'1)" 0 ,....lI, ..-...._.:1!IY

failure. SI'dpping charges are the responsit.ility of the customer.

After warranty expiration, service will continue to be available horn LPB.

Z.Z SERVICE

TI"i<' ,:,,', U "pm ent is d ,',co " ('1n,."., .::.'··l·j ("f' ,', stn J (·,t6(·, j'" /. o rlt,' f'I'" 'I···· t' 6<' I uts an "J•• ...) 'Vl-1 I~ ".,) t:=..):;J Ct. ull I .~·JJI~" '. _~ ~ _ '"•., _ r- 11.4 II ~..)·A v '- v,

minimum failure. If any problem or question should arise, please call or 'Nrite LF'E:
co storner S .. ·('~··("··I··~t~1 ldenlilioalior ··d·l· .. atior nlot r ~h'l I('nrrl '.j'AL ...111..1 0efVL, ...11.111Ie!. 1~1'.' y. I. ...111 ,.'{11011 II"Ulrlc11-J1, W 111.,.1YJU ~ .. (.u ...: I.•. vlce

PAGE (1)
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wnen callinq or writing inctudes: rni)clel number, serial number, operatinq frequency
and date 01purchase. This information is found on the indentiticaiion label on the
transmitter.

This equipment 1 in qeneral, IS NOT USER SERVICEABLE. If a
maltunctlon arises or is suspected, we urqe you 10 return the equipment to Ihe taotory
for proper repair.

If tlw neer:1for service arises contact LPB's Customer Service Departrnent
for a Material Return Authorization (MRA) and snippinq instructions before
shipment. The MR/l. number must be on the shippinq lal:lI:-1.

LPB, Inc. Phone 215-644-1123
FAX 215-644-:3651

3.0 APPLICABLE FCC RULE

3.1 FCC Metering Requirements

In paraqraph 10 of Report and Order in the matter ot t"'/v! Docket 85-1 25,
adopted December 20, 1985, the Cornrnission ammended Part 7:~:.5:3 lo read as
follows:

"However, auxiliary transmitters with nominal power ratinqs of 100 watts or
less are not required to be equipped witti instruments to cieterrnine power t)y
the indirect method provided that tt-Ie licensee can deterrnine the antenna
input power at atl times."

The Relative Power Output meter in the LPB A!vI-60P lransmitter dews nol
satisfy this metering requirement. We suqqest the licensee ernploy an Antenna Current
t.J!eter, such as the Simpson model 37 (3-1 J2'rJ HF Ammeter, V/t-Ien lo okinq into a 50
ohm load, the 60-watt transmitter needs a 0 - 1.5 A. full-scale ammeter.

It shoulc be noted that the Commission does not require this HF ammeter
rueter to be in the circuit at all times, however, you must have and use this capability to
measure the output.

3.2 Advising the FCC

When installing a transmitter for use with low power authorization, nIl?

user must advise the Commission, in writing, of this action. TI-;8 rnake an,] rnoclel
number of the transmitter must be submitted.

PAGE (2)
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4.3 Exciter (,P' version)

(Fiefer to Fiq. 3 and schematic]
(Parts List 11 6094-F and 11 1301O-F] .

4.3.1 Audio

The audio section utilizes input transformer T2 to provide isolation
and balanced 600 ohm line input. The transformer secondary drives an operational
amplifier A 1 in tlw inverting mode. This fee(is an interqrated circuit balZtrtced rnoouiator
A4 and the input of ttw rneter amplifier .A.6. The rneter is calibrated to indicate 0 VU at
100'1:. rno(iula!ion with a tone input (1 kHz st:1.nd(1Jd)counecled to nOte transmitter audio
input.

Balanced modulation A4 provides a low level amplitude rno(lulate(1
signal. This output is square wave, rich in harrnonios. DC vortaqe for nie audio input
<'1-::1oe III pier amp I ifi f!f an d rn0 (jII I-lt ()~ is 1-) rovio p(j rr ()m -1 o- 111-,- rp('nl atpcl '-)()H.,IP'· <::::. IYI 1\1.l \..J' - I \. I - I_\. - I - - \. - I ~ - - _I - - - I \. ~ - - - .:J - 1_ - _I I- _. - I - _1,- 1- J

for hi9h stablility.

4.3.2 Oscillator

A precision crystal is used in the inte<]ratecl circuit oscillator A2. It
operates at six times the transmitter carrier frequency 10r maximum stab!ility .. f... ··•••ariab!e
capacitor, in series with the crystal, enables adjustment of the oscinator frequency.
This trim circuit will ensure accuracy at the fundarnental trequeney. The oscillator
output drives a divide-by-six counter ./:"3. Tnis output is square w"Z1.veat the carrier
frequenc:y and is applied to tlw modulator A4.

4.3.3 RF Pre-Driver and Driver Stages

Modulator A4 output drives the pre-driver arnplifier consistinq of an
-rnitter t 11-' -n·)"I-·'I- -j-' -<'tt-- -'I--t·-- <,'d-,-n·:. ---·---ti--"-'I--·~~ I'. TI-·-·PF!:HIII ef o o#ef ,~{•..•V uo I t. nves Ie p ower ,f(tfLI",(J. '~\._'operaunq ',_,\:1.~~ h. i :~. i

(lrive level control FUl in the pre-driver adjusts the output power of the transmitter. The
driver amptitier provides input to the final power arnplitiers,

PAGE (4)
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4.4 RF Power Amplifier

(Refer to RF Power Amplitier Fiq, 4 and schernatic)
(parts List II 6005-A)

I
'I
,I
I
I
I
I

Note: Refer to Parts Lisl tt 6152-A for H:3B. R44. R45. R46. C36 and D 11
component values ano pail numbers,

,.6..9ain, like the power supply, there are two FiF power amplitiers in H-Ie
.6.M-60F'. The tollowinq desGritJes a sinqle RF arnplifier and applies 10 the oU-lers:

Hie final power amplifier utilizes ~1,rnatched pair of bala,need ernitter
transistors 05 and Q6. Bias must be supplied for linear Atvl amplitication. This

[. b' . I I I' . I t II' ..' .opera Inq ras IS (eve opec In 3 senes requ 3 e( )13S supply wnose marn GornponelHs
are A5 and <14. Because the POWH z,rnplitier is push-pun and ii-,e transistors are
matchec, a hi 91-1degree of second harmonic rejection is automatically aeJiieved. t.n
- II' . Ii - I , - - I' - ,- fi It - , ('(.-'--'1 tt- - (-,,) ~ L 4 Ii I ~'l-+ 11- - t- -." -" - ,- - ,- I iIi - , - utr ,d " - i ' ,1<, 1- i -.1- -"e I/->Ie ILlljl) WI! I el _ .-~I JIll _'-_'J, o~LJ, (il Ii!:' IJUw!:'1 (id11)1I11t'1 ()'_II)UI I !:'J!:'CI.l 1i,I:JIi!:"

order narrnonios. The output of eZtG I-I FiF ampltier is then fed to a conventionz1.1 torriodai
power oombiner.

The eltiptic tilter is desi9ned to operate over one-third (1/3) 01 the 530 kHz
to 1610kHz Atvl band. Sectioninq the band wilh different filters is neGessary because (if

of the Wkltll of tne band. For example: tI-,e second hannonic of 5:::0 kHz tails within H-,t'
band at 1060 kHz, and the tllircl harmonic at 1590 kHz is also 'vliU-dn tl"iE? band. Tlw 10"':;-
band filter Govers 5~:OkHz to 8:30 kHz, mid-band :::40 kHz to 1270 kHz ztnd hiql'I-I)and
·280 'Hz to 161 I) kHz.

PAGE (5)

Transmitter FlF output is sampted ~1.t the (:ornbiner output to IHesent
Heialive FIF Output on H-Ie VU meter with the switch (S2). on ihe exciter. in ihe tiEL. HF
OUT position .

.!;..ny field chanqe of eque icy will ~e r~slrk:led to tlh~operz1tin9 ran9E' of
tl-lP. f'lltwr<' F'\!- exarnole: 3.640 kH"7 transrni .:. ."-:'on t--• .:. j-·/-"::'Il'-l;:.d t" "I-\Ur'~1tc. ,-,n 71 () I,W,I .' I \ ,,_...,J. ~.' I '".' ({ It-'-...... L.(..... \. _ ~_-'--.•., I.' ".' ,I ,(.{ ~ -." ".'4 '0' '." .-' \':;:I '_.\ v.. '.' I I • I V r'l 'i-

I- ~.-- I 1,1-'1 I • I tt, " t-~I t\ t it (.--- -\ r - ( - -~" (j ~h -1 ;:. ::0')1)- "H7 'itl' (1 It r" 'stJy ~ltllp Y ~,.h.,n]lrt] Ie l,rys.:1 .. U I '_'1I1rl(__ l~ ,)Pf:'r.,tif:'" ,t."l..V,_,_I._' I\.. ~ W. II_I.. If~

l)einq retuITlelj to tlw factory for new ellil,) iG OWl) ! !ilters ;)nd aojustment Of Hw oow-r
-. I I

amplitiers.
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5.0 INSTALLATION

5.1 Location and Mounting

Select a location whioh will provide several in(;/H~s of clearance on all
sides of the transmitter. Clearance around the heatsinks is especially important. Do not
block the vent notes on the top and bottom of H-II? chassis. Do not si·,eif-rnount the
transmitter, as this will block the vent holes and interrupt tlw air circulation.

Do not mount tile transmitter to an electrically concluctive surface. "Ne

recommend a wood or similar backboard.

Holes are prcvided in the rear oi the chassis for six (6) sere ..•u: to mount
t/w translflitter to a vertical surface. Screws, #10 x 5/8", are supplied (or ii-It' key iyp,=,
rnountinq holes and if::: x 1/2" for the lower t·,elle, F\eter to Fil} 7 tor proper rnountinq.

5.2 Interfacing the Transmitter

AC power: The transmitter requires a slandanj ll.
outlet. A I) loot, :::conductor line cord with :3pin AC pit 9 is :~IJ)P i.:-· . . ~:11 = =- .
loop is encountered between the station qround Zlfi(j Uk A -, power : .•~..:- - '-~iroun •.t
a :3-to-2 pronq pluq adapter on the lransrnitter AC iin~ Gl)rd. DO ~'OT RE; iC,·•.·E
GROUND PIN FROM PLUG.

AUDIO: The audio input irnpe(jance is 600 ohm 1ransiorrner bal~1nGe!-,.
At·l\' it·1t...•I It 1p-\lp.1 j·,P.t\u':'U!·1 -15 dBt·,·, -:>rl(j+1 ~ (jBI·'·1 l--O 14 vrrns to 4 -::\/ITr-I~-J-uJl'li orovidet J II r~1 _", I J" -:.j _" _" 0" • ij t:: ,_" • (.4. I "J I.' , -.J - • ". I •..•._" • ,.", "0"' . 0"

1OO·;%:. modulation (witl·1 tlw Audio Gain control Fl4 properiy set). Conned IIw audio leE'1
line to the AUDIO IN terminal hlo ok II)(:ated on tlw I:>ottorn of the transmitter chassis.
(see Fig. 8)

RF Output: The F:F output irnpedanGe is industry-standard 50 ohms.
unbalanced, using an SO-239 UHF type Gonnector (see Fiq. E:). The PF output Gat -::
must be 50 ohm coaxial. Type FlG-H/U is reoornrnended,

6.-0 CONTROL SETIINGS AND OPERATION

PAGE (6)
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6.1 User Control Descriptions and Locations

I
I
I
I
I
I
I

A number 01 trirnpots are located inside tlw transmitter. SOlliE' are factory
set and seale(L Hernovin9 any of the seals will void H-,ewarranty.

User adjustable controls include:

Power Switch (S1) located on the power supply t·oaJ(j,::arne
chassis section as the exciter board, The reel
I E I) .-, .-, .:..:-.. ;-, I-I 1-1,"jIH L> 1- "I J 1-",-' III H 11'11 '-, .-. ", ,-, ":i-I L> I-,L... L, t."1 \.."L-l- •.r .-\." ,.~ "..I _ 0" .of]". L'~ "."1 ,")i. '."

power is applied,

Meter Switch (S2) located below the rneter on the eXGiier board,
This switch seJeds ihe function of the rneler to
iniJjeZtte F:elative HF Power Output or Fercent
t·1odulation,

Audio Gain (R4) locate(j on the upper !eft corner of the exciter.
This aojusts the audio qain of Hw transrnnter to
provide 1OO·X.mooulation for a.nyaudio input !evel
between -15 dBrn and + 15 dE:rn.

Frequency Trirn ((;47) locaied lust beiol,v the crvstal on tI-ie exciter, ,

bOdrd. If freqlJenGY drift is en()()UrilHed, this
. .. J' t •vZlflat)l~ capacnor enables Z1CJUs mern 01 Ilk

opera in9 IrequenGj.

FiF Drive (F::31) located lower center of exciter boarci. This
control adjusts Uk HF drive to saoh of Hw final
power arnptitiers simultaneousty for Hw (Iesired
FiF output power between 20'/. and 10(1% of rated
TF'O.

6.2 Setup and Operation

Hder to se(;tion 6.1 of this rnanuat ;)nd Uk oper;)tinq instructions io(;atecl
on the inside 01 the transmitter front panel. ; ith power switch (S 1) oii CdOWTIposition)
rndke sure FlF Drive level (Fl3l) and Audio Gain (Fl4) are at r·'lINltv1Uiv1 flull couniH-
clockwise).

1. Be sure all connections 0 ;,-r;(1 trorn the transmitter are secure.
2. Turn transmitter power ~ .j eh on.
::=:. Place Meter Funo iNI -=- Hen in IIw Helative HF Output position (FiEL HF

OUT].

PAGE (7)



Co .•-,. c.c r, r":" /,-.. ,-,,- .••-1t r-'-"1 [.FI -) 1"1 t ,.-,.-t h .t-.. r,-,: .-11 r •.-.I I .-'-1 t- •. ,- •.".1/ •.-•. t- r ,-•.•., I ,;; .- ,- •..t-t f 1'-~)- t 1-.• --~,-' t:=' l I l J L; J ~ C l.,".' I l ".i _ l __1 ) I \.J I t I I~ I I J II I J J IUI IF") .-, t:: I I G'._1'-' II t:= '..J I '-.z' J • 'C

'" n f'11'1cati on Tli i c 'i-,Ct\/ t,,-.,, r-r-'u·::, t' II r u{-l II t' i,·, I-I tl-Iu. P u.1·~.t:H':" P!=" (-i IIh-·, i:l A';'I':"l"L{I.ll--1 ~_"~"" _ II ,--> tt..4.J .It:; • ".-L{.J _ '''0-.4 '.i>.J>1 1.;1 ~ f t'.- ':....·_~I,G 1'..1 "_""!'..'.'·'.i\. t-.-"".- •

TI-' ---t···-·--1 F'F· tr t It- ····l-··_·,A·jt( 1nn':·'·TP( T·····'(·n-1.115tIle et te,l(_ 5 1 oU pu vo age k etetl(.J .J. ~.J /» ,._). '.} '»> .' •• Vl:'I.
the meter readin~;1to power out in watts use the follo'.'.,:inq equ(l.tion:

(METER READING / 100)2 x RATED TPO = WATTS (APPROX.)

Example: tvteter reads 70, TPO = :::0 watts

l·',0 ! "100.12 '{ ~:O = 1 A 7 wattsI A _ •••• if \.. _ oJ

r\1(-)n:-· At' . -, ti i - u -j t-, - t ,-, ..:. II-. io n-, utl-,;-,,-j it' ,-,,-.I .::.,-,,-..,:,,;-.1w;-j hI: th w l="{-,{-,
•• '_ • L-. 'L.Jo trier) I.Jtl,.-t. _,.ef._~t '_-, 4.11J-u tll·.· ••,.· ••.' •• I~ If'o'"" \..~-'_...'_·-'_·t_··t.'_-L_i I.,"} ·.ti~.· ! "_'"'_'

.-.(j ie t - I"· " A (j .~;;;.~. .- 't· , .~ j. . A .A .A r {,. ( .' I I~. (1 i .~.., r: ~·:111-; I~ ())e IL .... cL Lttl 111I 1c1 1.. LI...,I ....e ..lIIlY, _·~e., ;.11.!-t,

Ammeter to measure U·le output to the ;jntenna. is requirHt

6. Apply proqrarll material (audio sourGe) to transmitter. Se.llviete.r Functiun
S·Nikh to percent mcdulation position (% t,·10D).

7. Adjust Audlo Gain Control (H4) as 10110\"s:

a. Set gain so that meter reads no higlwr
than 50% durinq loudest proqr::trn rnaterial peaks.

NOTE: Mo(Juiation (:an also be set usin« an osciiloscope by Gonnectinq Ow
scope probe. across the RF output. Adjust the Audio G;:'tin(H4) so U·lai ihe ne.9aiive.
modulatlon peaks are just tleginninq to pinch 1)11the carrier. tI-iHI back (ill Fi4 sliqhtly, At
a short distance from the transmitter! use any ;6J·1radio to listen for distortion and check
the quality of tlw audio. Plaoin~;l ttw radio dose to ttw transmitter may cause input
overtoadinq to the radio and result in a rnislea(!in9 interpretation of si9nal quzl.lity,

7.0 MONITOHING AND HEMOTE CONTHOL

Additions such as a modulation port an(l remote adjustment (;f P,)ViH output .:•.:-,:,
. . j ~ tl . j' 'j I j 1tl Tl~' " 1'· r r::;peGiallZec 10 IW me IVIC ua neec SOW user. I-jese options art? aVaiIZiI)It? iroi:-. _r'c:

on special order. The user rnay also easily add these options,

PAGE (8)
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7.1 Modulation Monitoring

Belar AM~+3 1k standard
(50 ohm opt)

5 to 10 5,5

Cornrnon modulation monitors include:

I
I
I
I
I
I
I
I
I
I
I
I

rnfGr 8~rnodel input. ohrns input, Vrrns recornrnended in!)ut. Vrrns

Belar A~·1tv1-2 1 k standard
(50 ohm opt)

5 to 10

TFT 753 500hrn 1 to 10 5.5

TI
.. . . ,

wr are many ways to accornplisn ttw voltaqe division recFmed at the
t -.-..-.(' __.4+t - .. , +r-... t t -, -Jr' - tl- - .-.- ,,", -411t·-..f' -c e- t- •.~ -•.•.-.it,,*.· i •. t-•. t A "·I*,("oi,·t:'Jr-, ..-~~\ ;,-1,- ..•.· :-•....-..•-.C"II.·r- ••.••.r-d ~~II,}rr.lllet (,!.I't-'U, o (_liVe If:' III ouuruuon 1111.'111 \'-)1 IIlt-,U" M I G,}I.:;\I-. <:' '-.11il '_I<:'1 '_"-_'II'} '_I' II<::'}

ex- -ssive power tor e tow poweruansmltter -1- -j ,.- -JIII'r'-t' r -r- ir -ill--I,,,- resistors to..,_" ce ..•" .e .0 •..••<:: l() ~t 1_ •.••. o.•..•.!;" \ .:t I", II . t::' ;:1 11_ !:'t_ _ eo> 10 1- 11_., C\,,'!:' e~,.; (),-~. ,'-'I

1- " -j - i - - t -- - d - . - - - , . <;' -j' ,'f'.. It t- - - - <;' - it ' - -II ' , - <;' - - i -- t- , - . t i - - i r I - - t- . r . i t ItT ~ !:..,)II!_ ~:l-1I9 .I;;1I! siormer I~ 1.1 11.,1.1 ) e!);;1U se i r equu e~ ;;11! ,t I II) I ;;.tc .!_\:1.. !urno e, !), I... ,!~. ..

c:apa(:tive divider seems to be H-Iernost pradic;zi.i approach {see Flq, 9.1.

Capacitor Cm can be oalculated horn:

3.18 x i 0-3
111 = -------------------------- in pld.

f [lE fEmJ2 - 1 ]1/2
f = operalini:J frequency in Hz.

-ht- pov er drawn trorn tlw lransrnitter by ilw rnodulalion monitor is:

=--- ( ole: Pm willl)e beluw 1 \••..att)

i-Po - €!f Option

I
I
I

- -,.r ~r.-,; 61:" 2(·",',-'r ·-,u-l IHI·tt-. 11-1:<;o 1-) i,' ClI-1 -~ttwo <;('r-p-HI tp-t'·-'-·I·I-,·~·I l-<I()(,I~_I lvl J ~'~ _ltC' .•..• II tlllJ _.t. 5 \. .".' ""_~ _,r., 0' JII IL~I.' _ ,'f' ..

_ --_I nd on the no torn of tlw ohas sis. These Gonnec1ion points a.re
- nu , Grounuinq the ".l1." termina: will cause the transmitter to

Ili" ••r-,oo"r ractorv-sei F0, Groundinq tlH~ UBI< terminal \••..ill cause t!"ie
-I' laoio -sel TPO. With both the "AU and "E:'; lerrninzlls

J

'. - pe aie al maxirnurn tactory-set TFO.

PAGE (9)



TRANSMITTER >---r---7 ANTENNA
OUTPUT -.L C

EM

EOI Tr-cnsnrt+er- output,
10 to 38.7 Vr-ns
(2 to 30w, 50 ohns»

CI Depends on Eo,
to be co.lculo. 't e d

EMI Modulo. +ron Monitor trip
(use 5.5 VrMs)

RMI 50 ohms, either 0. 2 .
ne t o.t oxl e r-ests t r-

the MO tl
Inp t ( elt 5::: r~'5.

CAPACITIVE D V E

Eo = 25\ rM5TRANSMITT[R ~ ANTENNA
OUTPVT C

f = 1260kHz
EM

EM = 5.5VrM5

Rn C = 570pf

PM = O.61w

EXAMPLE OF A

CAPACITIVE DIVIDER
FIG. 9
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Hurn heard on radio receiver. Defective audio source or audio Ie:::::: li;--=::,

,iI. c "1-,'-'1.:. 1-) o I.:. tl-'I-,c"c> ,-)(...•c itio r' switch (-<~.P TTJ ic -~i" 11-'-~if I' <.:' n .:..::.;-1'::';-1 T ;-\ {' .:,1" ':',--It~ U , ::j ~.- _ _ L._ ~ I l7 L.' _ J.J I" L. I ,j •• I ,..", I •"_, I I I. I·.j L~f I I ,-, l .~ I I Lo" ~_•• J L. "os ~ Lo" ," L. __ .,a.

U-Ieelesireel TPO. This external switch rnust be capable of swilchinq 10 rn.l1" at Zg vDI_::.
A IVJO conductor cable with shie/~:lis connecled iwiween II-,eterminal bloCK ~lnd switch.
It should be noted that Uw F:F drive control (H31) on the exciter board (:z1tTiesFlF. NOT
DC. Therefore. it cannot be placed at any distance lrorn the exciter boai d.

8,0 BASIC TROUBLESHOOTING GUIDE

Problem Po ssible Cause

LED power indicator does not light. No power on AC recepiaeie
Fl blown.

No FiF output indication. Fuse Fl and/or FZ blown.
~;t-Iorte(\ output r::able.
Drive controt (Fnl) ~e 0 rnlnirnu P.

Crystal not seate( property.
tvleier Switch t-::lJ in ,to ) =1 -~t)=-

[)ei~c:ii 'e oscillator or; I ,:.~.

DeieGii Ie Di i(jE:-b~-six ci .;) -="::..
D~f~l:~ti-~ j'vlclljul:lh)r chip .:'.4.

FiF output reads oft scale when
drive centro: (R31:1 is advanced.

Open HF output cable.
Bad rnat(J: 10 lo ad.

Fuse F2 blows after a short period
of operation.

Outpul t);}dly rnisrnalcned.

No rno(julaiion indication witb FiF
output OK [unrnodulated carrier is
hEnl"!j on a monitorj.

Audlo input cable not Gon-nel::te.d or
bac.
Audio qain control (F\4) set at ruinimurn.
No audio trorn source.

Audio distortion heard on radio
receiver.

Audio 9ain (ion!rol set too l-tiql-1.
Hecei ver too close to transmitter.
If tlmiter installHL lintiler Gontrol rnisadju3led.

p.n.C-iE (1 () )



9.0 MAINTENANCE

I
',I
I
I
I
I
I
I
I
'I
I
I

These transmitters are deslqned tor continuous Z4-t"iour servk:e. Periodic
Gi"leGks of tne transmitter and associated equipment ale recornrnendeo lo (:;:1kh any
problems that rnay rise.

10.0 PARTS LIST AND SCHEMATIC

~ -Il-\u;r ~f this - -t' - '<, - - - -- -I-t - <' -t - t' - - ts lists - -j' <' -I- - -- -t'-, o 0 ••• .1:.:, .11 •.• See) I£)n I.., ;:1(:OIIlP e,e "e i) p~H " I""'j ;:tlii. -..>clielfl;:1..lcS.

these lists for component values and LPE: part numbers.
Hefer to

I
I
I
I P.D..GE (11)



L f.J B L_ 1ST

RF POWER AMPLIFIER MODULE \
~f\j\-

AF)S'y' i\~Ci.. 6C}(j5-r~
F'f.'-l<:;E 1
DATE 2/20/90
SUPERCEDES 7/25/89

SYMBOL QTY DESCRIPTION

1 1 AM-30/60/100,RF POWER AMP. PCB.
R39 1 lK OHM TRIMPOT,VERT MNT,THMBWHL ADJ
R40 1 680 DHM,1/2W,5% RESISTDR,CARB FILM
R41 1 4.7 OHM,1/2W,5% RESISTOR,CARB FILM
R42 1 22 DHM,1/2W,5% RESISTOR,CARB FILM
R43 1 22 DHM,1/2W,5% RESISTOR,CARB FILM
C26 1 2200 t-1FDAL CAF' rlXL_ ~'::'::::N --10/+:-iO/.
C27 1.1 MFD CER DISC CAP 50V
C28 1 22 t-IFDFL CAP RAD 6:::;\.' +./ --2U /.
C29 1.1 MFD CER DISC CAP 50V
C30 1 .33 MFD MYLAR CAP 100V 10%
C37 1 470 MFD AL CAP AXL 50V -10/+50 %
C38 1.1 MFD CER DISC CAP 50V
A5 1 LM317H ADJ VOLT REG IC (TO-5)
D1U 1 1N4007-1000V,lA SILICON RECTIFIER
Q4 1 2N5190 NPN SIL PWR TRANSISTOR,PLAS
05 1 SD-1407 NPN RF PWR XSTR 28V,HI-GAIN
Q6 1 SD-1407 NPN RF P~R X~TR.28V,HI-GAIN
L2 1 0.75" FERRITE TOROID
I_~'::' 1 o , 75" FEF:RITE TOF:OID
r:::, 1 0.75" FERRITE TOROID
T4 1 1.1 " FEF:F:ITETOF:OID
2 1 AM-30 RFA HEATSINK
~ 1 TO-5 PRESS-ON HEATSINK
LI_ 5 4-40 X :3/8" P?-)NHD SCF:El'iPHILLIF'S
5 6 6-::';2X 1/2" PPtN HD SCREl-JPHILLIPS
6 6 #6 EXTERNAL TOOTH LOCKWASHER
7 6 10-24 HEX NUT W!LOCKWASHER (KEPS)
9 4 #4 EXTERNAL TOOTH LOCKWASHER
10 1 #4 COMPRESSION JASHER
11 1 r-n CA HSULATOR .5" j" .85"

15 18 AWG PVC ,OOK- P
17 18 AWG PVC HOOK-UP
15 18 AWG PVC HOOK-UP
12 22 AWG PVC HOOK-UP
14 22 AWG PVC HOOK-UP
12 22 AWG PVC HOOK-UP

cz i 1
C::;;2 1
C33 1
C:34 1
C35 1
Ll~ 1
L5 1

CONTINUED ON PAGE 2
P I

NOTES

7b=~---2117

1 -7:::--21 '7'7
1 7'-1--- 1 '2 ~:;':f

174---12~~j4
175-10cn.
172--2153
174--1254
363-1(!(; 1
;"81-1 (}37
7El2---1.:[ 05
7U2--1::~1 :1.

7El2---1?11

::::;01--).1 Ut3
301--1:~:12
30::::;-1010

'789-1 ():21
789-1016

931-1,=,2
:-:::-1')=-':'
- -- ----

1
:i
1.

I
I
I
I
I
I
I
I
I
I
I

--,

5

8
o

10
1:[
12
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L P Ii PPIF:TS L I :3 T

RF POWER AMPLIFIER MODULE ~
~f\

(~:;~:;Y 'om. cyJ05···(\
F'p,L·,;r:: L

DATE 2/20/90
SUPERCEOES 7/25/89

NOTES~

1. USE A THIN COAT OF THERMAL HEATSINK COMPOUND
BETWEEN COMPONENT AND HEATSINK - SCRAPE PAINT IN REOUIRED.

2. 52 UH FERRITE CORE COIL TOROIDAL - SEE SCD #184-1005

~. RF TOROIDAL TRANSFORMER INPUT TRIFILAR - SEE SCD #865-1005

4. RF TOROIDAL TRANSFORMER OUTPUT TRIFILAR - SEE seD #865-1010

5. QUANTITY EOUALS LENGTH IN INCHES.

6. FILTER COMPONENT VALUES VB. FREOUENCY RANGE:
------LOW BAND-----------------MID-BAND-------------HIGH-BAND-----
C31 3600PF (171-1218) 2400PF (171-1202) 2000PF (171-1197)

7 c.,.'") .ooor= · 17 1- 1176). ..>~

0 5j - -.r-.•- ·71- I236)_lr r- \

-- - -:= o -!?;=- · ·7 1-1215}- -
.O. ==( --'=-F · ·7 -1200)-

680PF (171-1164) 2:::::UPF(171 "-1 120 J

3600PF (171-1218) 3:~:;()C)F'F ("1~ll --·121 :=.!)

2200PF (171-120U)

15GOPF--(171-1188)
11. 6.1uH SCD #184-1023 5.5uH SCD #184-1U21

~ 0 ••_.....• L:'....lH #184-·101H 4.0uH SCD #184-1U18seD
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L P B LIS T

;11'1-30/60/100 EXCITEr~: BOAFm PtSSEr'IBLY~
~

..
"

"

NuTE~

671-,601 ::::;-I:2j
7c.l:2-·:.~1 16

(C:~;!:w NO. 601 O--F
h:21CJE 1
Dr~;'rE: =~/:;?O./ 9CJ
SUPER CEDES 11/21/88

-, -; SYMBOL OTY DESCRIPTION

1 1
Ii:'::: 1
r-:;:4 1
R5 :[

F:b 1.

F;:7' :[

RS" 1
F:l0 1
r:;: 1 1 1.

1:;:12 1
F<13 1
F:14 1
P15 1
f;: 1. b 1
F:17 1
F:18 1
F:19 1
f:~:~o 1
f-:::? 1 1
Fe' 2 1
t~::'?~:. 1
FQLf 1
F"-'O:;:- 1"LJ

f::26 1
R27 1
F:28 1
FC9 1
F:3(; 1
R31
R:::,2 1
FC3 1
R34 1
F:35 1
R36 1
FC7 1
f;:47 1
F:51 1
[':;::52 1
F:5:', 1
F·t=· Li 1~;,J f

F<~;5 1
r>l 1
C5 1
C' s: 1~I..J

C'? 1
C8 1.

p~

AM-30/60/100~ EXCITER PCB.
620 OHM,1/2W,5% RESISTOR,CARB FILM
10K OHM TRIMPOT,VERT MNT,THMWHL ADJ
10K OHM,1/2W,5% RESISTOR,CARB FILM
47K OHM,1/2w,5% RESISTOR,CARB FILM
47K OHM,l/2W,5% RESISTOR,CARB FILM
lOOK OHM,I/2W,5% RESISTDR,CARB FILM
100 OHM,1/2W,5% RESISTOR,CARB FILM
100 OHM,1/2W,5% RESISTOR,CARB FILM
lK OHM TRIMPOT,HORZ MNT,SCRDR ADJ
1.8K OHM,1/2W,5% RESISTOR,CARB FILM
100 OHM, 2W,5% RESISTOR,MET OXIDE
820 OHM,1/2W,5% RESISTOR,CARB FILM
lV OHM,1/2W,5% RESISTOR,CARS FILM
IV OHM,1/2~,5% RESISTOR,CARB FILM
1,8K OHM,1/2W,5% RESISTOR,CARB FILM
10K OHM,1/2J,5% RESISTOR.CARS FILM
3K OHM,1/2W,5% RESISTCR~CAR8 FILM
100 OHM,1/2W,5% RESISTOR.CARB FILM
lK OHM,1/2W,5% RESISTOR,CARB FILM
820 OHM,1;2~ 5% RES!STOR.CARB FILM
100 OHM,1/2W,5% RES-STGR,CARB FILM
47 OHM,1/2W,5% RESIST8R.CARB FILM
1.3K OHM,1/2W,5% RESISTOR!CARB FILM
3K OHM,1/2W,5% RESISTOR,CARS FILM
10K OHr'lTF:lI"1F'OT,HOF:Z !"lNT.TH!'lif:HLADJ
2.2K OHM,1/2W,5% RESISTOR,CARB FILM

OOK OHM 1/2~,5% RESISTOR,CARB FILM
1c ,': HI' TR H1~OT ,VERT r'1NT, THt'IL'JHLADJ
-::".YJ -.ES: '::::0.;, CARB F IU'j
K =.-.. 5', ;:;;=:: _ ~-=:::; • -'E- OXI DE

'K z., ::;-.

5(;

3.3
471<

0:·:
22i<
471< RESISTO~,=~:::;~

I~ O. RESISTOR,CA:::;:
1K OHM T~:~P~T.' ORZ MNT,SCRDR HJ_
.1 MFD CE~ -:SC CAP 50V
.001 MFD CER DISC CAP lOOOV
1.0 MFD AL CAP RAD 50V -10/+75 Z
100 MFD AL CAP RAD 25V -10/+50 %
100 MFD AL CAp RAD 25V -10/+50 %

CONTINUED ON PAGE 2

7'62-':'1 i.:, 1
762--2161

762-2()~;·~7
7~l5--1(!8~:i 1

763-4(}'-17
76=-2119
762-2121

I
I
I
I

762---::::1:::' 1 .
-:l b:\--:~;11 C}

7 i:.2-21 ~:,2
7'"75-11 ~~;5 1
7c.2-2129
762-21b9
775-11 :;1.)
762-21(;3
763-4121
763-41:21

1 I
I
I

1-'=--!11~
17:-'-1117
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L. P B LIS T

AM-30/60/100 EXCITER BOARD ASSEMBLY

SYM80L OTY DESCRIPTION

C9 1
CI0 1
Cl1 1
C--J 1J 1 ..:...

C14 1
C15 1
C16 1
C17 1
CI8 1
C:l9 1
C20 1
C21 1
C?? 1
C'J'" 1~.-'
C24 :l
C25 1
C44 i
Ai 1
;12 1
A~\ 1
A4 1
PI6 1
D4 1
D5 1
D6 1.

D7 1
DB 1
D9 1
T2 1
Ll 1
L6 1,., 11+.z;
t-:-I) 1_I~
Q':.' 1
D3 1
Xl 1
3 1
4 1
5 1
6 1

"7 1
- ..::,
::; 1

1
~

1oo l'lF'D;lL C;\F'r;:PID25\'/-1~)/-{-5Ci
1nn 1'1FDAL CAP F:t~D ~t:..-I".J -1 ~)/+5Ci-. ...J .,

·1 i"IFDCER DISC CAF' sov
·:l I"IFDCEFi DISC C?'\P sov
·1 i"'IFD[:E:RDISC CAF' 5C)t)

· 1 l'lFDCEF: DISC CAP 50\)
100lvlF'DTPINT CAP F:AD 20V
100 i"lFDAL. CAP F:r;D 251..) -10/+50

·1 nr o CER DISC CAP 5(;~J
.001 MFD CER DISC CAP 1000V
100MFD TANT CAP RAD 20V
.1 MFD CER DISC CAP 50V
.1 MFD CER DISC CAP 50V
.~~ MFD MYL.AR CAP 100V 10%
.15 MFD MYLAR CAP 100V 10%
.001 MFD CER DISC CAP 1000V
100 i"1FDAL. C{-'1Pr~:{--1D25\/ -lO/+~:iCi i.

RM741DC LINEAR IC (14 PIN DIP)
MC12061P DIGITAL IC (16 PIN DIP)
LM7492PC DIGITAL IC (14 PIN DIP)
MC1496P L.INEAR Ie (14 PIN DIP)
RM741DC LINEAR IC (14 PIN DIP)
1N4742A-12V,1W,5% ZENER DIODE
lN270 GERMANIUM SIGNAL DIODE
1N270 GERMANIUM SIGNAL DIODE
IN270 GERMANIUM SIGNAL DIODE
IN270 GERMANIUM SIGNAL DIODE
IN4733A-5.1V,lW,5% ZENER DIODE
600:600 LINE IN XFR BOBBIN LP8-812
330UH FERRITE CORE COIL-MOLDED
0.75" FEF:F:ITE TOFWID
20 AWG MAGNET WIRE,NYLEZE,RED
DPDT MIN TOGGLE SWITCH,PC MOUNT
2N3904 NPN SIL SIG TRANSISTOR,TO-92
2N3879 NPN SIL PWR TRANSISTOR,TO-66

XlAL SOCK .5/1 CTR PL.PISTIC FC l-.mUNT
1•5/1\jU r'1ETERB SCt·iLE .;DC TYPE)
20 AWG TINNED COPPER BUS WIRE
TRANSISTOR SOCKET,3 PIN,TO-5,NYLON
TO-66 PC BOAFW l'olNTi-'IF:~?n~:;;I1-,jr:::1.:Z5"H
14 PIN Ie SOCKET RECESSED
14 PIN HEADER SOCKET
16 PIN IC SOCKET RECESSED
6-32 X :::::;8"PAN HD SCFEL'JPHILLIPS
4-40 HEX NUT

PPIGE 2
DATE 2/20/90
SUPER CEDES 11/21/88

-'u 172-1117
172···1 1 17

174···:i.2~j4
17"'1--1:2~:;4
174·-·J.:.~~·34
17~~:~-1C}f))Lj.

.' 17:-'::,,·1117
174--125.:1
17L~--1 1. ;:)~)
173-10S"'Lj

174-1254
175-1091
175-1'.)jn.;'
174-1155
172-1117
361-1013
364--1 (H)5
-....,. ....-.. -...•..::'~~)'+-1'._~'._}1.

~:;61'-1023
~~;61_.1 0 1 :3
-:-l1:3 J. -[ ':)'72
7Fil····101.~S
7Ell- ..·1 0 l;:'i
? (J 1. _. 10:) 1~3
-7Ell·-·J.Ol:~i

B6::::;-' 1 ,)"/::5
184-13=~Cj

2CJ 1--1 (leiS

93C}-1012
821-1013

4

782-1(!~9 5

54: -1('·):
4

789- '="_

365-: = _ =~
- c::: - c:-._..:>_- .....-' '_.

.t - •- _ ..•....•..- -

PLt-



L P B PAR T S L I ~ T

AM-30/bO/IOO EXCITER BOARD ASSEMBLY ~
~~

ASSY no _ b=.l ~!-:=-
PAGE~.
DATE 2!~0!~0
SUPERCEDES 11/21/28

SYMBOL QTY DESCRIPTION
1":~ 2
It=" ')• ..J ~-
16 1

6-32 HEX NUT W/LOCKWASHER (KEPS)
18 AWG TINNED COPPER BUS WIRE
20 AWG PVC TUBING,CLEAR

S):~;~:.;._-1 C;1 7
9~:;6--'1\)~)3

N(JTE~):

1. MOUNT ON BOTTOM OF PC BOARD.

2. nour ...iT ::10 BODY OF Cm-1PONENT IS 1/8" TO :3/16" r;BO\/E BOH~=_

3. 52 UH FERRITE CORE COIL TOROIDAL - SEE SCD #184-100~

4. QUANTITY EQUALS LENGTH IN INCHES.

5. USE A THIN COAT OF THERMAL HEATSINK COMPOUND
BETWEEN COMPONENT AND HEATSINK - SCRAPE PAINT IN REQUIRE[.

6. 6X CRYSTAL, STANDARD TOLERANCE, 10 KHZ SPACING (212-XXXX)



L P B LIS T

O.ER SUPPLY ASSEMBLY
j='m.3E 1
DATE 2/20/90
SUPERCEDES 11/23/88

SYMBOL QTY DESCRIPTION

1 1
F:l 1

·'1 Fe 1
D2 1
D~:' 1
DL 1
C2 1
C:3 1

1
Fl 1
TF:1 1
2 r,

.,:.

'.:1
I

AM-30/60/100,POWER SUPPLY PCB. 671-6018-B
lK OHM,1/2W,5% RESISTOR,CARB FILM 762-2121
390 OHM,1/2W,5% RESISTOR,CARB FILM 762-2111
IN4751A-30V,lW,5% ZENER DIODE 781-1081
1i\14007-1 000\/'J 1 PI f.; u. I CO,,1 r-~:r.:::CTI F I Et~: 7f3 1····:J.OT?
LED T-1-3/4 -RED 473-1006
220 MFD AL CAP AXL 50V -10/+50 I. 172-2132
6800 MFD AL CAP AXL 25V -10/+50 ~ 172-2228
QUICK FIT FUSE COVER 699-1020
2-1/2 AMP,250V,SLO-BLO FUSE 691-1017
2 AMP INRUSH CURRENT SUPPRESSOR 696-1002
PC MOUNT FUSE CLIPS 699-1001



Ai'1-:::;'0

L 1 S r

CHASSIS ASSEMBLY
PAGE .1

DATE 2/20/90
SUPERCEDES 11/21/88

SYMBOL QTY DESCRIPTION

1. QUANTITY EQUALS LENGTH IN INCHES.

1 1
C1 1
\) 1 1
1"1 1
2 1

1
4 .~)

5 1
h ."1-

8 If
9 if
Fl :[

1--:.' 1.1·

15 ~,
04::'

1"'1 4
1~5 "''11:::.,:,J

16 10
17 '':~

'-.\

1
1

NOTES:

NOTES
RF CHASSIS 521-h036-C
9600 MFD AL CAP CAN 50V 172-3040

40VAC, 400A PEAK,MET-OX-VARISTOR 695-1020
56V 2A PWR XFMR CH MNT 56-2 861-1065
MOUNTING BRACKET FOR 172-3040 172-3043
18 AWG 3-COND POWER CORD,GRAY VINYL 939-1005
6-"-:::\2x 3/1-3/1 F'm'l HD ~)CF:El'J F'I"·IIl...t, I F:'~3 ~~;O:l.-···1~ZUEl
6 ..-:::;;2 X ~-=.i;B" Pr~)d\J HD ~':;Cf:;:E:V·J PHlL_LIF'~3 :::'01--1214
10-<52 X 1.1:2" f-:'{-'tN HD ~-;[:nE:t'J F'HI t.t. I F'h:~;O1--1~'ji 2
6-32 HEX NUT W/LOCKWASHER (KEF'S) 302-6018
10-32 HEX NUT 302-1020
CHASSIS MOUNT FUSEHOLDER 699-1010
#10 EXTERNAL TOOTH LOCKWASHER 303-1020
#10 SOLDER LUG 306-1020
1." NYLON \/ENT F'L.UG :::'OS'--7025
18 AWG PVC HOOK-UP WIRE,BLACK 931-1021
18 AWG PVC HOOK-UP WIRE,RED 931-1022
20 AWG PVC TUBING,CLEAR 936-1003
~2SCR TEF-~:r''lBU< BHD r·II'.!'!" 5/H crr, 1S' 1-·,1 Gel::::
SO-239 UHF CONNECTOR 2 HOLE MOUNT 194-1006

1
1

I
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L F' B l._1ST

AM-30/60 TRI-POWER OPTION P1 ~3S 'I' I\~C1.. <~o:':~~:.)--(.'1

h;EiE 1
DATE 5/5/88
SUPER CEDES 1/5/88

SYMBOL DTY DESCRIPTION

1 1
F:l 1
P'") 1
F;::::;' 1
r;:'l 1

,~ 01 1
02 1
t<1,1<:2 ').c.

2() t::'c-'
TEll 1
~) 2.•..
~. 1'-'
4 '..L
ec- ,:::-
,J d

6 1
"7 2
fJ 1
c(

,.,....:..

10 ,-,
.L

:t 1 1
1':-' 410:- 4.-~.
14 1':-'
1.5. 1 ')

16 "7
17 :~
18 2
1'-)1 "..:..

NOTES:

AM-30/60 TRANSMITTER TRI-POWER PCB
10K OHM TRIMPOT,VERT MNT,THMWHL ADJ
lOt< OHM TRIMPOT,VERT MNT,THMWHL ADJ
4.7K OHM,1/2W,5% RESISTOR,CARD FILM
4."7t<OHM,1/2W,5% RESISTOR,CARD FILM
lN4148 SILICON SIGNAL DIODE
lN4148 SILICON SIGNAL DIODE
1FORM A(SPST-NO)REED RELAY, 5V COIL
b" ~;EL.F-L.DC~<IN(3 NYLIJN TIE -·-~'JF;:(.'IF'
2 SCR TERM BLK BHD MNT 3/8 eTR
4-LfO X ~'j/16"Pf~IN HD E;CF;:E~'JF'HIL.LIPS
6·--::::2 X SIB" r:'Pli'J HD !3CF;:Et'J F'HIL_l_IFJS
4--4G HEX I\IUT
6-32 HEX NUT W/LOCKWASHER (KEPS)
6-32 SOL.ID WING NUT
#4 EXTERNAL TOOTH LOCKWASHER
#b EXTERNAL TOOTH LIJCKWASHER
ih(..) FL.r:n ~';A~JHEf;:
1; 2" X 112" L BF;:?\Cf:::t=~T
'ff6 ~-:;DLDD;;LUG
22 AWG PVC HOOK-UP WIRE,WHITE
22 AWG PVC HOOK-UP WIRE,BLACt<
22 AWG PVC HOOK-UP WIRE,GREEN
22 AWG PVC Hook-up WIRE,GRAY
18 AWe PVC HOOt<-UP WIRE,RED
6--~~:2;~~5/16" P{-iN HD !3CF;:EH F'HIL.LIF'~3
b-::::::~ X 1/2" PP!I\IHD E::CFo;El~JF'I-!I U_ IF'::;;
Tt=;:I --F'Ol.>JEF<"A -- B" ST I CI<EF;:

775--,11 :~:.()
~.?-l!:i-·11:~;(;
~7\~}:2.'.. ::'~1 :::;7

7t31. - 1.()'~!·f3
7U1-1Ulid
-;:"t :l '..' 1 () () L
9:S7--:l Uo·q
1 ()i :l -- 1. (;C<)
3U:!. --1106
~)O1 -_.1. :2 :[ ,q.

9:~::1····:[;)('1
<:I:=:::t ... -J. ()Cl::~

C:l :::; 1 -- 1() () ·'~i·
(jj:~: 1--1 (iC}c;

C;i :~:; 1--1():? :;?
.so 1 "-:l :20·h
:::;:0i -1 :21 ::::
'llf·4 --·60 2~S"-('1

1. TRIMPOT VALUE WILL VARY DEPENDING ON USER TPO REQUIREMENTS
2. QUANTITY EQUALS LENGTH IN INCHES.

,-,.•...

,-,..::.

P8



(1f.;f:;YN(J. {:,1 Oli"-'?;
P{';[31:::1
DATE 2/21/90
SUPERCEDES 12/1/88

L P B P(~I=<T~3 L I ';3 T

AI"I-'60 COMBINER ASSEMBLY

SYMBOL QTY DESCRIPTION PART I\i[JTF~3

2 1 AM-30 POWER SUPPLY ASSEMBLY 6015-A
3 1 RF CHASSIS 521-6036-C
C50 1 9600 MFD AL CAP CAN 50V 172-3040

1 MOUNTING BRACKET FOR 172-3040 172-3043
01 1 RECTIFIER BRIOGE-50V,6A 781-1155
01 1 MJE6043 NPN DARLINGTON PR XSTR.PLAS 782-1127
PI 1 MOLE X PLUG 3 HOLE 195-1002
....,12

T'
f c)

40VAC, 400A PEAK,MET-OX-VARISTOR
56V 2A PWR XFMR CH MNT 56-2
2. L'J. " FEI:;:RITE TOI:::OID
1.1/1 FEFmITE TOFWID

1. 2.4 II FEF;:F::ITI::TCJFWID
1
1
I
1

1
1l·c::-,-'

T7
T8
F;:55
F:56

50 OHM, 25W, 5% RESIS,W/W,NDN-IND
50 OHM, 25W, 5% RESIS,W/W,NON-IND

4 AMP,250V,NON-TIME-OELAY FUSE
2+1 LH MNT TERMINAL STRIP PHENOLIC
2+1 CTR MNT TERMINAL STRIP PHENOLIC
1+1 RH MNT TERMINAL STRIP PHENOLIC
80-239 UHF CONNECTOR 2 HOLE MOUNT
300-500VDC SURGE ARRESTOR
MOLEX PIN (FOR 195-10(2)
6'--:~;2X 1/4" PPiN HD SCI:;:F.::l;jPH IU_.IF':-:;
b-':~~2 X ~~\;El" F'rlr,~ HD f.;CHt:~l'JF'HILL..IF'b
4--'10 }, 1./ ll·" PI~~NHD Scr':;:El,jF'HIU_ I1'<:3
6- :Y':: x ;:'j; ~3" F'Pii'l rID ~:)n;:E:vj F'I·IIU_ IF'!::)
10"-'~:':~x 1/2" Pr-iN HD ~:;U;:U'JF'1·-llL.LIF'~-3
·Q-40 HEX NUT
6-32 HEX NUT W/LOCKWASHER (KEPS)
10<::;2HEX NUT
#4 EXTERNAL TOOTH LOCKWASHEH
#6 EXTERNAL TOOTH LOCKWASHER
#10 EXTERNAL TOOTH LOCKWASHER
6-<~2 X 3/n" HEX THREPIDED EWt::1CEF;:

1
1
:t

c::-
.J

Et~)

6
':7'

B
9
1 (i

U
12
1,,~,

:l L~

:t 5
3. 6
17
18
19
zo
..:::.~:.

24
:::::5
27
2f3
:~c1
.~:oI.~'
..:" 1
.::..•...,
'-' ..:-
.,::, .~:.

\
5":1

P

.~:,

[;3
7

4
1 :'*4 SOLDEI=< L.UG
5 *1·6S()LDEF~:LUG
..:[4-'10 X :::;;/8"PtlN HD SCF:E~'JF'HILL IF'~3
4 1" j\IYLON\)E~NTPLUG
1 CHASSIS MOUNT FUSEHOLDER
1 iV, ICPI II\ISUUyrOFi,.!:j" X .8~:)"
1 #4 COMPRESSION WASHER

19 22 AWG PVC HOOK-UP WIRE,GREEN
~? ?? AWG PVC HOOK-UP WIRE?8L.UE
2~) 1E1 (\l!J(3 F;'\/CHClDK-'UF'hi1m:. ~~,jHIT[-::
92 18 AWG PVC HOOK-UP WIRE,BLACK
68 18 AWG PVC HOOK-UF' WIRE,RED
is 18 AWG PVC HOOK-UP WIRE,GREEN

CONTINUED ON PAGE 2

:i

E<61-'-1 Ub!:.)
:::(11-·1 ()<)'::.?

zo 1-'1 (iCi·:S

76h-l :·::':i··/
7'66--1 ~'~4)'

b9:;~--'10::,' 1
1c;7-·1011
197'--1 ~)CI(t

1

::::0 1..- 1:~:() <i·
:~:;()1",-1 :?()E3
:::.() 1--:l 1.Ulj

:::;U J _. I. 2i .."1

~:'Oi:,--l0 1;)
~:'Ol--·11C!8 l
.~\c; .:)1 .. _. 1C~1.o
78[';1.-10:)]. fe.

7ElCt --1 '):.:-:1
:[

Ct~::;1·..·10::.::0
cI51·_·10::1 ·b



I··

L F' B L. I E~ ~

COMBINER ASSEMBLY ~
\1 \J'

(1E;~~Y l\iO. is:L O-<f--PI
F'Psl3[~ :2
DATE 2/21/90
SUPERCEDES 12/1/88

SYMBOL OTY DESCRIPTION NOTES

10
1

18 AWG PVC HOOK-UP WIRE,GRAY
18 AWG TINNED COPPER BUS WIRE
16 AWG TEFLON TUBING,CLEAR
20 AWG TINNED COPPER BUS WIRE
6" f)E:L.F~-LfJCKII\jGNYL_DI\ITIE--l',IH?\P
LOCKING NYL TIE-WRAP W/6-32 INSERT
:t C?-lUTION LINE \!OL.Tr::IGEII LABE:L_
20 AWG MAGNET WIRE,NYLEZE,RED
20 AWG MAGNET WIRE,NYLEZE,GREEI\I

C.? :~:: 1~...J. Ci:-:: C)

'7 :~::~S-.-.3. () 1 ::
9~!:6-:[ OOB 6

. '' ..

'=1:~~;:5 _.- 1 () 1. f.)
t~l):~:;'7 M ••• 1 () (I.cl

1.-
L~O
42

·43
44

1
. 17:2
1:::::~;

LI· .q oil'-" 1 I:) () ()

9::;9--1(i 12
c; :::1::.) _ ... :I.o 1 ~;~

NOTE:3:.-
1. USE A THIN COAT OF THERMAL. HEATSINK COMPOUND

BETWEEN COMPONENT AND HEATSINK - SCRAPE PAINT IN REQUIRED.

2. RF POWER SPLITTER TRANSFORMER - 2 WAY
H.J STANDARD 50% I 50% - SEE SCD #865-1022
B.) SPECIAL. SPLITS - SEE DWG #~~~?~~?~

3. RF COMBINER TRANSFORMER (9~13) - SEE SCD #865-2437-A

4. RF COMBINER TRANSFORMER (29:29) - SEE SCD #865-2438

5. REMOVE PAINT INSIDE CHASSIS UNDER MOUNTING HARDWARE

6. QUANTITY EQUALS LENGTH IN INCHES.
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L I H !

SIDE PANEL ASSEMBLY {):3 ~:.:'y' N (J • t~,1 'X::; ._.(~
f:'?~E;F~ 1
DATE 2/21/90
SUPER CEDES 11/21/88

SYMBOL OTY DESCRIPTION

e::.U 1 '5",,(':
::i :~:1-- 6 U:':>'-C
7E<>·112/
)T:ll ._-:[1.:'j~"5
EL:;:1-"1 O'::;~:;
195,--1 (),:)~:~~

7U"/--1'J J /:;
7El(;~-·-1.0:21

C.}~~:1·--:t Cl(i4
(j~:; 1--1 ()Ot)

C) ;:: 1 -- :t (; ::.:::2
9::;J -1 02(,1

1. REMOVE PAINT UNDER 01 & Q1 MOUNTING LOCATION IF NECESSARY.
APPLY THIN COAT OF THERMAL HEATSINK COMPOUND.

AM-3(; POWER SUPPLY ASSEMBLY
RF DRILLED SIDE PANEL
MJE6043 NPN DARLINGTON PR XSTR~PLAS
RECTIFIER BRIDGE-5(;V,6A
SPDT MIN TOGGLE SWITCH,PC MOUNT
MOLEX PLUG 3 HOLE
MOLEX PIN (FOR 195-1(02)
4-40 X ~;/f31/ P{")i'J HD :3CRElAJ PHIU._.IP:-3
6-~':==~X 1/·q·" PAN HD ~::CF<nJ PHIU ...JYS
h··_·52 X :::;;/13" P{~N HD :30;:U'J F'HIL_LIP~3
6-:::'~:::'X ~5/tJ" PPIN HD SCRa'J F·l--lIL.LIP:~3
,t··-AU HEX NUT
6-32 HEX NUT W/LOCKWASHER (KEPS)
#4 EXTERNAL TOOTH LOCKWASHER
#6 EXTERNAL TOOTH LOCKWASHER
b - ::',:2 x 3/ !3 " 1···11::: X T I·-II:;:EI:)!)E D ::31:::' r:;C E j=;:

*16 EOL.DEF;:LUG
II Cf~UTION L I r'JE ~,J()L.T(')GEII LPIBEL.

I'H Cr-l n.j~3uu·YrDf\ .', ~.)" X w 8~S"
#4 COMPRESSION WASHER
22 AWG PVC H()OK-UP WIRE,BLACK
22 AWG PVC HOOK-UP WIRE,GREEN
22 AWG PVC HOOK-UP WIRE,BLUE
18 AWG PVC HOOK-UP WIRE,WHITE
18 AWG ~VC HOOK-UP WIRE,BLACK
18 AWG PVC HOOK-UP WIRE,RED
18 AWG PVC HOOK-UP WIRE,GRAY
18 AWG TINNED COPPER BUS WIRE
6--32 X :2" F'AN HD ~3CF\D'J,F'HILL Ir-s
FAN, 115VAC, BALL BEARING, 36 CFM,
1 ; 4"" I D fiF:OI'i!'IE:'r
1/2" ID c-;nm ....II·..IET
1" r~mHES B{~~::E~ T IE=~-~'JF~:PIF't-iDLD--DmJi\j,NY

CONTINUED ON PAGE 2

2. USE A THIN COAT OF THERMAL HEATSINK COMPOUND
BETWEEN COMPONENT AND HEATSINK - SCRAPE PAINT IN REQUIRED.

1 1
-» 1.c,

D1 1
D1 :L
Sl 1
Pl 1
.~·I .~:I
ij. 1
er ~3~!

t:> 1.
7 1
8 :l
c~ 6
10 1
1 1 l:jl

12 4
:t :~::. 1
14 1
16 1
17 1
18 .q

19 9
~2C; lEI
~~1 4
;:~:2 40
1-)-;>' LI8...::. ....:.
2.(.1 :[ C)

25 •• ~I

"')7 4•••• J

28 1
29 1
~5(i 1
31 1

NOTES:

P 1\

1

..:.\

.~,

lj.
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L P B PAR T S

SIDE PANEL ASSEMBLY ~
~ l'UY-

r:iSE:;Y I'JCJ. {..\ 1 O~=;""(~'I
F'{K:iE 2
DATE 2/21/90
SUPERCEDES 11/21/88

3. QUANTITY EQUALS LENGTH IN INCHES.
I ,, "
" i

4. MODIFY SIDE PANEL PER pWG. #6105-A BEFORE ASSEMBLYING
.. ,

!' :

,'-:.

"
, ",-

P IL
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EXCITER BOARD ASSEMBLY
F:'n(3E 1
I) (',r F: "', /2C> . c ,.',

SUPERCEDES 1/5/88

SYMBOL DTY DESCRIPTION

.K 1

1 AM-30/bO/lOO EXCITER BOARD ASSEMBLY
1 265 -880 PF VAR CAP CGMP MICA 500V
1 i\jj'l...UI'i r:L(~i'r H(:,Sf-·iE:I:;:'=';1':;:/" ID 1/;?" UI>
1

, ,",.' .... ,....
,~::.. I..) .J. r.• J--· t..

1
C4?

1. MODIFY EXCITER PER ECD #2210-8312-2

2. REPLACE STANDARD TOLERANCE CRYSTAL (212-XXXX) WITH
6>: Cr;:Yf:;TPIL. '! "OOO!3Z HI _.roi.. (21 :::;.....x x x x )



L. F' 13 LI~3'r

F't-1bE 1
DP:TE b/:::'j·/HE')
SUPERCEDES 6!10!88

SYMBOL Ory DESCRIPTION

1 1
2 2
-.::Z 4
,.1,,+ .t-}-

rt;' 11....1

6 1
7 .i:~.
8 :2

I I'-

.~

AM-60 P FINAL ASSEMBLY 61S2-A
RF FRONT PANEL 521-6034-A
LATCH GROMMET-NYLON 309-1021
LATCH PLUNGER-NYLON 309-1020
3' RG-58A/U COAX CABLE,W!PL-259(RFP 933-1040
td-'I<;OP/60F' ~3E:U':' {~IH-il::::II"':E Ii;~~3Ti:;: E;HT Lf41"6'::"?:>-il
off 10 X 1/'2" HE:X HD ~;I'-lE~ET i'Ir::-r (\L ~:-;cm::VJ ::~-.::;l-·f.:.:j :[~::

FORK LUG,#6 STUD,22-18 SA WIRE 195-1015



1_ I ::3 T

PC-it::;!:: 1
DATE 11/21/8B
SUPERCEDES 6/10/88

SYMBOL QTY DESCRIPTION I',.!oT I:::~;

1 2
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NOTES:

RF POWER AMPLIFIER MODULE 6005-A
AM-30 P EXCITER BOARD ASSEMBLY 6094-F
AM-60 CHASSIS ASSEMBLY 6153-A
12K OHM,1/2W,5% RESISTOR,CARB FILM 762-2147
"7.5K OHM,lJ2W,5% RESISTOR,CARB FILM 762-2142
1.5K OHM,1/2W,5% RESISTOR,CARD FILM 762-2125
56 OHM, 5W, 5% RESISTDR,WIREWND 765-1250
.1 MFD CER DISC CAP 50V 174-1254
1N34A GERMANIUM SIGNAL DIODE 781-1001
2 SCR TERM BLK BHD MNT 3/8 CTR 191-1003
6--'T2 X 1./ 1+" F'?':I\I HD ~3C::F;:El"JF~'I-!1L.L_I F'~; ~;:;O1-1 ::?U4
6--:j:~~ X 3/8" P(-iI'J HD ~:;CF;:U'J PH ILL H:'~; ~;O1-'-:i :::U(3
6-::;:;2X 1/2" PN'-I Hf) ~-3Cf;:t::l'J F'HILL 1F~'F; ::::;U1-·1:? 1~:~
6-32 HEX NUT W/LOCKWASHER (KEPS) 302-6018
#6 EXTERNAL TOOTH LOCK WASHER 303-1010
6--:~;2X 3/4" HEX THF;:I::JiDl::::D ~:;P(:;CEF;:~~;O+'-'lOEl6
6--:::::;:: >: !':,:j/ 8" F'{~I ..I HI:} ECI::;:E~·JF'H I Ll, J F'!:; ~:;O :[-·-1:21.':1
22 AWG PVC HOOK-UP WIRE,WHITE 931-1001
#10 SOLDER LUG 306-1020
RG-174/U COAXIAL CABLE 933-1019
1/B /I P'.JCSHF: I NKABLE TUB I I\!E~,BL('~CI< 'FSb-..·lO:::4
6/1 ~3ELF-'LOCKING1\~YL.()j\j TIE·_·L'JF:?\P 9:Yl--l(;(i·Q·
1" riDHE~3 B{iSE -I"I E --l'mr:d:'~' I-IOL.D-- Dm'Ji\~,NY 9~::.7-1o 1:2
4,--40X 3/8/1 Pt~r'lHD ~;Cm::l,j F'HIL_L.IF'~3 :'=:;01·-11UO
4-40 HEX NUT 302-1005
#4 EXTERNAL. TOOTH LOCKWASHER 303-1005

4 AMP,250V,NON-TIME-DELAY FUSE 69:2-1021
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1 AM-30 CHASSIS ASSEMBLY
1 AM-60SIDE PANEL ASSEMBLY
1 AM-60 COMBINER ASSEMBLY
4 #6 TINNERMAN NUT
4 tr-·52 X 1/2" priN HD sc:r;:E:~'J F'rI I L..LI Fi:=::
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