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Model 409-2 General Information

SECTION1
GENERAL INFORMATION

11 DESCRIPTION

1.2  The Reaction Instruments Model 409-2 VLF/HF Multicoupler is & compact unit
which allows coupling of up to ciﬁht VLF/HF receivers to a single antenna. A low noise
in&;:‘mpliﬁu ides 8 mm 5 dB and achieves a wide dynamic range over
a band covering the VLF . A highly effective inpuﬁvrotection circuit
prevents circuit damage due to high level transients such as might result from lightning
surges. '

13  TheModel 409-2 VLF/HF Multfcoupler operates from either 115 or 230 Vac and
is housed in a 1-3/4" high half-rack mount chassis. A rack ter is available which
permits mounting of two units side-by-side in a standard 19" EIA rack. A Tempest
option is available.

1.4  ELECTRICAL SPECIFICATIONS (over 90% of band)

Frequency Range (3 dB bandwidth) 1 kHz to 60 MHz
Nuinhc-r of Inputs one
Number of Outputs 4108
Impedance (input and output) 50 ohms (75 ohms available)
Input Return Loss >12dBm
Output Return Loss >20 dBm
Gain 5 dB nominal
Intercept Points (output)
¥ 140 &
Isolation (output to output) 40 dB
Isolation (reverse) : 50dB
1 dB Gain Compression (referred to output) 16 dBm
Noise Figure ' 8 dB nominal at 30 MHz
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L5

GENERAL SPECIFICATIONS
Style

Connectors

Power

EMI
Temperature (operating)
Weight

General Information

1-3/4" high, 22" deep,
8-1/2" wide.

EIA rack adapter available.
BNC - rear panel mounted

115/230 Vac +10%, 48 to 62 Hz
15 watts nominal.

TEMPEST option available
0 to 50 degrees C
6 1bs.
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SECTION IV
PRINCIPLES OF OPERATION

41 GENERAL PRINCIPLES OF OPERATION
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filtered line. enters the Power Supply Assembly A2
ﬂhmm +I$ Vdc and -1 output. These aethen sent
o thie Amplifier | AL Smﬁ?!mthebpofthel’owa pply is used to
change the input voltage from 115 to O

44  DETAILED PRINCIPLES OFUPERATION
45 AMPLEFTER (Referto Dpilng#1988-01)

signals in the band 1 kHz to 60 MHz. These si
gh eircuit dicussed in further detail in para

i cireuit 4 functionally equivaient to an

. hﬁsﬁ!ﬂm&emputﬁgmls appearm

at of We-fivai cmxﬂ Q¥ is coupled
' - T raistbnnhnfmoﬂh hold

49 'lhetnnmm meistive oad to the lstagz. The net voltage
i forh-ba_ndd;nﬂsbetvmﬁe it at J1 and any point transmission line
mhaﬂym.

410" The cight isolated ir of the multicoupler are produced by identical emitter-

Wsmmthrmh , which am uniformily spaced the transmission line.

emifisr-follower has, in ths mbmd of interest, a flat frequency response
andaﬁighmputmpodmce,sothat g of the transmission line by the emitter-
follower is negligible. :
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4.11 In a typical emitter-follower stage, Q2 for example, the low output impedance of
the stage is brought up to 50 ohms by series resistor R12. Blocking capacitor C24
prevents emitter-follower supply Wlﬁc , applied via L11 and R10, from reaching the RF

output connector at J2. When the utput at J2 is match-terrmnawd, the additional
dr:P in signal voltage across R12, nearly 21 brings the overall voltage gain of the
ticoupler to appmxlmatcly 6dB.

412 LIGHTNING PRO’IECTION

4.13 Pmucuonagunstdemmm w!@mmg-mduced input surges or high-level RF
inputs is prowided by a hghm&mem tmstalledwxuﬂ?in the Model 409-2
amplifier thodule in series with the- mputtotheamphﬁcr

4.14 ‘The circuit uses a gas-type surge voltage protector shunting the RF input. This is
followed by a multi-section law pass filter and by reverse-biased diodes CR2 and CR3

which act as hxghspeeddlodec]amps

:xw beyond gtel:hlz, pnmanl h};dLsf B anes mvener
0 xpd. Fungtons asa of impedance inverter
scpmtmgﬁcgas—typcsnrgtpmectbrfrmnﬂnclmpmgdmdes

4.16 An incidest voltage surge of darge amplitude will initially \?mpagate down the

low-pass filter and become instantancously clamped at +5V or -5 nding on the
poln‘ityofﬂwsurge,bydmchRZor&a Theuntmldlodecunmtmaybemany tens

&hyofleasthanamlcmsecond,thﬁgsmbcatthcmputwﬂl
nduct %ﬁpauofthes%mmgy absorbed by.the gas
liont ; ant isolation provided by
mcmmdmtu through LS, almgstallofﬂmmcxdcntwgecumm
fdb@;mmmwunyﬂomthmmmegasmbe.

A8 gxmmﬂmthstmdﬂwrepeatcddnchargemtousm ut of
(m‘?a m 10k Vdc. P

419 POWER SUPPLY (Refer to Drawing 32205)

420 Voitagzrvuh Ul supplies +15 Vdc to the VMOS amplifier stage. Regulator

wstar-follower stages. Filtered but unregulated B+ and B-

for pgulators is prognont h'am-inpntfuu-wawwdgemcuﬁudmmby

WTI Shunt gapacitors C1 through C4 on the ac side of the roctifier

....‘... ofmterfamceoutmthspowalineﬂmispmdmed

by switching of the rectifier diodes. Selector switch S1 configures the primary windings
of T1 for aperation on either 115 or 230 Vac.
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Model 409-2 Maintenance

SECTION YV
MAINTENANCE

5.1 PREVENTIVE MAINTENANCE

52 For.muxdaem useful ifo of Gia eguipment, Reaction Instruments recommends
that no preventive maintenance be performed.

53 WWPABTB REPLACEMENT
54 OnlrmcfuscandlMPOWERleampmy bereplacedinﬂmapemungm
WARNING

w this unit. Remove all eleetrkal
mhmiee.

55 'l'ﬁiﬁxsc lsreplacedbytemovmg:ﬁe cover of the unit and then removing the

wfmsheﬁmmcpowsm . Replace with a 250 volt 0.5 amp slo-

5.6 The POWER switch is rdplaced by pulling the switch lens from the switch
bi:dy Replace with a number ¥ Mhmp Reinstall thee fens by pressing it info
place..

5.7 CORRECTIVEWME

5.8 Reachonlnsuumcntsmoommdsthatcmrecnvemmnmncenotbcpcrformed
mmeMdanddmﬂwmﬂfuacbonmgsﬁtbemtumedmthefactmyforrcpan Call
(703).47146060 for retum autho <Lhe Mupm\ndﬁiaa

guide-to be used when # is not postiliee  retirn the unt for repats

59  Section IV, Principies of Opdlsthem, discussss the basia theory of thé inif. Fhis

section should be reviewed before mpting any troubleshooting procedure.

5.10 When there ismaypmthofthcrmlwoupler an important first step

is to verify that the er itself # 'at fault. For this ’ e, the coaxial cable
to the multicoupler jack showd be disconnected and reconnected directly to
therecewm connected ito the multicoupler. Only if this results in

nmmlopanuonformmm shouldanulthcuonin multicoupler be

assumed.

3.11 - The next step in the trou ing is to verify that the regulated and unregulated

supply are within normal limits. With a 11§ Vac line i t.theunregulatedB+

across CS in the power ly should be 21 +/-1 Vdc, and the B-, across

( i , should be 21 +/-1 Vdc. eventoﬂossofload,due to an

cireult mdmedmmmlgmmlméuMmmew t27\(7[c}c ;
regulator output voltagos arc +/-0.5 Vdc for the positive regulator (U1), an
-12 -O.SVdcforthenegadvere;nlmr pos 8




Model 409-2 Maintenance

5.12 Additional simple dc checks will further localize circuit malfunctions in the
multicoupler. mdccunentdrawnbyQi,MHmdbyplacingadcammeminseﬁcs
with the B+ line, should be approximately 500 mA. Gate bias potentiometer R6 is used
to adjust the operating current in Q1. The normal gate bias is in the range of 4 to 6 Vdc.

5.13 IfR6cann6tbeadjuswdmproduceme_speciﬁeddnincunmt,ﬂwpmbabiccause
is an open circuit failure in Q1. Tf the measured gate voltage is near zero at all settings of
R6.thepmbnblecauscisagate-smshoneimuitin(21. In either case, Q1 should be
replaced.

§.14 Similar dc checks can be used to troubleshoot the emitter-follower output stages.

The normal Mn&mnmtqu@mﬁnﬂ{dhwuhmmﬂnginazs Vdc

across esch of the 68 ohm emitter pull«fown resistors. Direct comparison of base
emitter voltages on the emitter-followers will quickly localize a failed component.

5.15 NOTE: The NFN tansistors used have very high gain-bandwidth products, and
even a shiort length of Wirc-sasiitill; # disees connection 1o the base or emittor of one of
these stages may induce a parasitic UHF Te avoid this possibility, add a
scveral thou ohm refligtct in sefips with (e end of the volt meter test lead, and make

mmbm raReittor (e T Mmm.

5.16 POWER SUPPLY

5.17 ‘The pdeltr supply is. it and sepplies -12 Vdc and +15 Véc. Additional
ﬂ?gas ' i%pade: EMI resulting from switching transients
m .

5.18 If fiises continue to blow, this would indicate either. shorted rectifier disdes or
shorted siigicitors C1, €2, €3, C4,CS5, or C8, each of whidk can be checked with an

]

W% under load (ie. .« multicoupler module

B- across CS or C8-should bedpssthan 0.6 Vp-p at twice

. %pl: seent at the line frequency, chek the rectifier diodes. If
tviice the Hine froquency, check the Tilter capacitors.

ige]
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DELSCAPTION APPROVED
PRODUCTION RELEASE L
SEE ECN 829
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e A NOTES:
1. REFERENCE DESIGNATIONS SHOWN IN PARENTHESIS L
ARE FOR REFERENGE ONLY AND ARE ASSEMBLED PRIOR
. TO THIS ASSEMBLY.
o 2. J1-J10TO BE INSTALLED AFTER P.C. BOARD IS MOUNTED
IN MODULE.
o A APPLY THERMAL COMPOUND UNDER Q1.

4. _INSTALL Q1 WITH PROPER HARDWARE BEFORE SOLDERING
TO P.C. BOARD,

] A i ——s smcuns. Lo re 409-2 AETE AEALTION RESTON, VA, ‘
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A) GLIP SOTTOM LEADS FLUSH WITH BASE OF TRANSFORMER
@ B) PREWIRE WITH 6" MIN. 22AWG AS FOLLOWS:

2 weRey 5 W

3 BUWE 7

4 WHBLUE 8 W/BROWN

F(?F( PARTS LIST, SEE PL41038
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