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LIMITED WARRANTY: Henry Radio wanmants cach pew product to be free from defeciive material

and warkmanship. Henrv Radio agrees to remedy amy such defect or to furnicsh a new part fa
exchange for any part of any unit which under normal installation, use, and service digelages toeh
defect. The cquipment or part most be delivered by the originoal owaer o us intsct for our
examination, with all transporiation charges prepaid fo cur factory, within 1 year from the date of
sale 1o the original purchaser, Provided that our evaluation diseloses, in our judgemenl, such a -
defect, Henry Radio will repair a1 ro charge, or replace at thelr diseretlon, such defective past or
equipment,

EXCLUSIONS: Heary Radio does not wamanl any vacusm twbc sacd in their equipment. These are
wiirapled by the tube manufaciver. Wareanty claimg most inclede proaf of the dae of purchase,
The warranty does not extend to damage or failure caused by transportation damage, misuse, neglect,
sccident, Incorrect inswallation, scis of natwre, or lo equipmeal modified or repaired withoul owr prier
appraval.

This warranty £ees not include incidentel or consequentisl damages and the Henry Radio warraniy
disclaims any liahility for any swch damage. Ali implied warranties, i any, are limitzd in duration
1 the ahowve sialed 1 yeor. '

Henry Radio reserves the right w make soy improvements to its products which it may deem
detireahle withaut obligation to install such Improvements in it previeusly sold produets.

Radio Frequency Interference Statement
Manufscturer's Tnstructions

The eperator must observe the following precawtions in installing end operating this wnit:

Operate the cquipment in sinict accordance with the masufacthre”s instructions

Plug the unit into 2 grounded wall outlet with the AC cord supplied with the unit withow maedification.
Always operate the uwndt with all factory installed covers In place.

Kever modify the oquipmesnt in any way that would affect s specifications.

Alvays maindain the equipment in a caidsfaeiory siate of repaic

Usz 2 guality shiclded RF coax cable on the irpant and oumpat of the equipment

User's Responaibility

The user has dhe ultimate responsibility i comect amy problon arising from harmful radio frequency inters
ference fromt cquipment wrder bz contrel.  IF this equipment dots cause inierierence fo redio or tebovision
meeplion, which can be determined by tuming the equipment on and off, the user is encouraged to oy w
correct the interference by one of the following measures.  All of these responsibiliies and any others nat
meatoncd are cxchateely & the enpenss of the wrer B

T

Lol o o ]

** Change the ordentation of the receiving deviee antenaa ** Change the oriertation of the transmitting
cquipmen: "* Change the location of the squipment ** Change the cquipment power soure.

If these amcmps are uneuccesefi, install ene or all of the following devices: *** Line isolation transformer
*=* Limg filters *** Electrorragnetiz shielding *** InputiOucpat filters.

If necessary, the operator thould consult the dealer, or an experienced radiofielevision techrician for added cug-
gemtions. The wer mey bind the follewing book, prepared by the Federal Commenications Commission, 1 be
helpful: "How to Identify snd Resalve Radio-TV Interference Problems®. The book it available fiom the US.
Governmanl Printing Oifice - Siock Mumber D04-000-00345-5,

Note: The operator of equipment causing RF] may be reguired to stop eperting his equipment upon finding
thal the device ir cousing harmiel imterference and o b in the public intcrest to slop operation until the
problem I3 comected.




The Importance of Amplifier Tuning

A grounded grid linear amplifier should be tuned so that most of the electrons emitted by
the cathode reach the amode circuit. Electrons that fail to reach the anode are lost o grid
current. This condition occurs” when the amplifier is loaded o lightly - the result of
sefting the loading capacitor for too much capacitance during tune-up.  As grid curent
rises and fewer electrons resch the anode, distortion increases and output power decreases.
Thus, a lriode amplifier can be tuned up with fair accuracy by simply applying maximum
drive power and quickly adjusting the amplifier's TUNE and LOAD contrels for maximum
power output. Afler the amplifier has been tuned for maximum output, a slight increase in
linearity can usually be sscured by increasing the amplifier loading - that is. by decreasing
the loading capacitance - until outpul power decreases by a few percent. Note, however,
that this small’ improvement in linearity is seldom detectable in practice becsuse the IMD
performance of tube amplifiers is usually significantly better than the IMD performance of
the bipolar-transistor-output transceivers commonly used nowadays as exciters.

Electrons are negatively charged. Positive charges attrect them. The more posilive the
charge, the swonger the emraction. The (-V polential of a grounded control grid is more
positive than the negative charge of an electron leaving the cathode of a vacuum tube.
This causes excessive cument to flow in the control-grid circuit unless the tube anode is
substantially mere positive than the control grid "hroughout the anode-voltage cycle.

The owput of a grounded-grid RF amplifier tube appears at the wbe anode as RF AC
supenmposed on the DC anode supply. As a rule of thumb, successfill attraction of most
of the cathode’s electrons requires that the instantaneous anade wvoltage not fall below about
+200 to +300 V (relative 10 the grounded grid) during the lowest point of its downward
voltage swing (that is, during the anode-current peak). Loading the amplifier too lightly -
that is, adjusting the amplifier LOAD control for too much 'loading capacitance - causes
the minimum anode voltage to fall below this level. The result is a2 dramatic increase in
grid current and distortion, and a reduction in psak power output. Loading the amplifier
too heavily - insufficient loading capacitance - also causes the outpul power to decreass
becauss the amplifier output network is not adjusted to the impedance-transiormation ratio
necessary for maximum power transfer between the amplifier and its load.

Reprinted from March, 1989 QST - Richard L. Measures, AGSK
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Section 1.

Type and Function of Equipment:

-

Type of Emission:
Output Fower:

Craim:
Drive Power:
Frequency Range:

Tube Complement:
Duty Cyele:
Dimensians:

Weight:
Cooling:
AC Mains:

i

© InputiOutput Impedances:
Moise Level:

Metering:
Harmonic/Spurious Output:

Controls:

RF Conneclors:
Qther Connectors:
Relay Keving:

Protection Chrreuts:
Plare Voltage:

Arntenna Relay:
Options:
Power Supply:
Cabinetry:
Tank Circuil:
Warranky:

Henry 2006A/2002A/2004A
Specifications

The Z006A/2002A/2004A are a series of VHF and UHF desk top linear
amplifiers capable of transmilfing with [0 wars PEP oufput the bands
described below.

SSE, AM, CW FM, RTTY ar pulse.

1000 watts PEP 55B.

2000 watts short palse.

600 wans FM.

400 watis conlinuous carrier.

20 times input (2006A and 2002A). 10 times input (2004A)

S0 watls maximism,

2006A - 50-54 MHz nominal, 4 MHz berween 30-100 MHz special.
2007A - 144-158 MHz nominal, 6§ mHz between 100-300 MHz special,
2004A - 430440 MHz nominal, 10 MHz between 300-500 MHz special.
ICHBO0AT ceramic triode.

Continuous duty at rated oulpul

9.5 high x 17.25" wide x 19.75" desp.

75 pounds, 85 pounds shipping weight.

Fore=d air cooling built in.

3 wire, 110 or 220 VAC, 50560 Hz, 2511 amp.

Wote: Any amplifier can be manufactured 2 wire 220VAC operation - but-
you must specify your requirement at the time of order.

50 chms unbalanced.

40 dB down nominal below ene tone camrier at 1KW oufput

Plate Current Meter, Multimeter - Grid Cument, HV.

Better than 60 dB dovwn on harmonics. 3rd Order IMD better than 35 4B
dewn.

Band Switch, Multimeter Switch, Tune and Load Controls, Forward/
Reflected Switch, Circuit Breaker On/OIY, Band Swilch,

BNC Input, N Output.

Relay Contral (RCAL

Each amplifier requires a shorting relay contact to ground during transmit,
12 VDC at approximatzly 300 ma.

HV shorting switch, circuit breaker, cathede fuse,

SSB: 2200 1o 2600 VDC (depends on AC line veltaz).

FM: 1800 1o 220 VDC.

Built-in DC relay system,

RF zensing relay box, extermal wattmeters.

Full bridge rectifier with ciectralylic filter capacitor.

Al sluminum cobinetry with double shielded RF chaseis.

Pi-L typs with silver flashed components

| year

Made in the U.S.A.
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Section 2: Introduction

The 20064, 2002A and 2004A are a family of
high quality, desk model, single stage lincar RF
amplifiers using an Fimac ceramic triode power
iube. Al models employ the same groundsd grid
design to insure simplicity of concept and all
employ conscrvatively mied components to insune
years of rcHable operstion. The amplifiers are
completely self-contained and wuse the highest
quality RF, DC and AC components available
today. All thal is necessary for operation is a
trsnsceiver, an AC maing source and a 30 ohm
antcrina system.

The 2006A offers about 13 dB of power gain
{the output power is approximately 20 times the
input power). This makes it casy to drive o full
putput with mest poplular low power solid state
transceivers. It will delivery 1000 wetts PEP and
600 wals FM into a 30 ohm load. This
amplifier uses a traditional Pi output tank circuit.

Th3 2002A also offers sbout 13 dB of power
gain {the gutput power 15 approximately 20 times
the input power), Thiz model uses a 14 wave
strip-line and a low passs oulpol filter.

Thi 2004A offers approximately 10 dB of power
gain (the outpul power is approximately 10 times
the input power). The 2004 uses a 12 wave
stip-line 2nd a funed sinpline cutput [ilter,

These three medels can be used for amateur,
industrizl, scientific,. medical, commercial and
export ugers atl the gslecied band between 50 and
500 MHz

All models are designed zround the same basic
RF chassiz which employs a grounded grid design
with zilver fashed RF components. All models
can be used for AM, FM, SSB, CW RTTY or

pulse operation.

Please read the instruction manuzl carelully belore
aperating your new cquipment. Power amplifiers,
particularly at (his power level and frequency, can
casily be damaged by improper operation. The
amplifiers are shipped completely assembled with
the tubeg installed and are ready for uge after the
instellation of an appropriate  power plug.

For proper operation of these amplifiers you will
require a Bird or equivalent power meter capable
of measuring up to 100 watts in the appropriale
frequency range. Such equipment is not supplied
with the amplifier.

Please carefully observe the following precautions
at all tmes when you are using this equipment.

CAUTION: Please read the nstruction manual
carefully before operating your new equipment
Your amplifier can be damaged. by operating it
oul of resomance!

CAUTION: There are dangeroug high voltages
present inside the amplifier when it is plugged in
and tamed onl  MNever remove the equipment
covers when the amplifier is plugged into s AC
source!

CAUTION: Always excercise extreme caution
when servicing any  amplifier. Henry Radio
recommends that any servicing be performed by
sepurning your unit o the factory!

CAUTION: The voltages from the high voltage
nower supply can be LETHAL! Alvayr unphug
the amplifier and twm off the circuit breaker
before working inside the cabinet of your
amplifier.

NOTE: The ICXB00AT is a high gain tube
capable of almost 16 dB of gain under certain
conditons. Because of these characteristics, the
tube can easily be driven beyond its specifications.
The maximum ftube parameter specifications are as
fallows:

Grid Current: 40 ma maximum.

Plate Current: 800 ma (S5B)
&S00 ma (FM)

If you exceed these parameters, the tube can be
damaged and this damage may not be covered by
the tube's warranty.
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Section 3:

Section 3.1: UNPACKING

When you first receive your amplifier, you must
carefully inspect the boxfor shipping damage. If
you see any shipping damage, save the box and
packing materizl, and notify the transportation
company immediately. [n any cise it is a good
idea to zave the box and packing material because
they are cxpensive fto replace, and sre uzeful in
prolecting the amplifier should you ever decide o
ship it or move it to another location.

Remove the amplificr fom its box. All ampiifiers
are shipped less a power plug on the AC cable.
A power plug that mates with the AC socket o
the opersting location must be properly installed
&8 described in Section 33 before the unit can be
operated. The amplifier [s completely assembled
at the factory, and it is shipped with the tibe
installed.

The following accessories should be included wilh
your amplifier

I Instruction Manusl and warranly card
I RCA-RCA Cable (Relay)

1 RF drive cable (RG58)

| Set spere 3 AG 1,5 amp fuses

1 N male coax connector.

Section 3.2: OPERATING LOCATION

The amplifier may be located wherever you wish
provided there is a proper AC maing supply and
provisionz for adequate sir flow from fhe bottom
of the amplifier chessis ap through the top of the
amplifier. Do not restict the air flow of the
amplifier, and never place it 100 close 10 & wall
that might restrict the airflow into tthe unit. A
location which avoids environmental extremes of
lemperalure, humidity, and dust will keep vour
amplifier looking and rusning like new for many
years of reliable operation.

Installation

SECTION 33: CABLING.

All of the following cables must be be connected
before operation ofyour amplifier:

POWER CABLE - The amplifier is equipped with
an AC power cable that is factory wired 1o secept
gither 115 or 230 VAC, 2 wire, 50 or 60 Hz,
single phase pawer unless special instructions were
given at e Ume you ordered your amplifier, A
factory modification i= required for 2 wire
European power operation.

The gmen wire (ground) it not counled in the
standard defmition of power wirng, hence the 2
wire designation earfier. {2 wirc European
operation does not have a ground wire) The
three wires in the power cable are .black, whits,
and green. The groen wire is chassis ground and
the newtral on all 230 VAC single phase plugs.
The black and white wires connect to the hot 230
VAC circuits. A power plug is Yot provided
becouse there are many different types of 230
VAC outiets. We suggest that you consull with
your local electrician about proper installation of
your plug

CAUTION: The amplifier will be damaged if
the green wire Is conmected to the 230 VAC
terminall  Always make sore that the green
wire it connectored te the neutral terminal!

ANTENNA COAX - You must select a 50 ohm
coax cable for comnection of your amplifier 1o
your antenna system. This choice will depend on
the desired operating power of the amplifier. At
a minimem you should sclect RGZ13 type coax.
For 480 MHz operation, heliax or teflon cosx will

probably be required.

An N type connector is included in the acccssory
ki. Prepare the cable as shown in Figure |
belew., The W connector mabtes with the coax
jack marked OUTPUT on the rear panel of the
amplitier (Ferale W jack).
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Cut off the end of the cable as siraight and
squarely as possible. Strip the vinyl jacke:
back 5% of on inch.

Slide the mut (W), washer (W), gasket (G)
and clamp bushing (B) over the braid end
jacket.

Comb out the braid back 1o the jacket

Fold the braid back over the bushing, and
trin the diebectric back 14 inch from the
end of the cable. Trim the braid w 178
inch length behind the bushing.

Tin the center conducior, slide the center
pin over the center conductor and add
golder throught the hole, The shoulder of
the pin should rest against the diebectric.

Press the plug body over the center pin.
Slide the gasket, washer and nut into the
plug body. Screw the nut inta the plug
body and tighten the nul. NOTE: There are
flats on the plug body for gripping with a
second wrench while tightening the nut.

Figure 3.1. Conncctor Installation.

CAUTION: Never operale your amplifier
nnless it is connected te a matching antenna or
a 50 ohm demmy load! Your antenna, cosx,
or load must be capable of hamdling the RF

ouptut of veur amplifier.

You will damge the equipment if you operate the

amplifier into a load with an SWR of greater
than 2.0:1, (a reflected power greater than
10% of the forward power). To properly
measure your Joad SWR and to tune your
amplifier you will nesd an appropriate watt-
meter in the inpul and oulpur lines w monilor
yaur drive and output power.
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The safest way to measure the SWR of youwr load
[anterna or dummy Ioed) is to wse just your
[rangceiver power,

DRIVE CABLE: An RGS&U drive cable is
supplied with the amplifier. Connect the BNC
end of the cable into the RF INPUT ceanector on
the rear panel of the amplifier. The other end
has a FL239 connector designed 1o plug into your
transeeiver. An adapter will be required if your
ransceiver doss not have a matchng -S0239
ouiput connector.  An SWR meter iz required in
the drive line 10 properly adjust the input tuning
and drive level of the amplifier.

RELAY CABLE: A shielded cable with RCA
conneclors is supplied 1o commect the relay signal
between the transceiver and controller. This cable
conducts the keying signal from the transceiver (o
switch the amplifier to the transmit condition and
must be connected 1t the socket marked
ANTENNA RELAY or ACCESSORY on the
transcciver.  The wansceiver needs 1o supply a
shorting relay contsct, grounded during transmit to
key the amplifiez. Mast modemn transeceivers use
DIN type plugs, while older transceivers uge RCA
Ope jacks. It may be necessary to solder the
cable to a DIN plug for this function. If you are
using & (anscciver with no  relay  contral
provisions, you mus: key the amplifier with an
optional RF sensing relay box. or with an exiemal
fool switch. Cheek the transceivers manual to
see i it has relay switching provisions.

CAUTION: Never apply any vollage 10 the
amplifier's relay control jack. It has a buile-in
relay supply which provides the necessary voltage.
You can damage the amplifier by applying voltage
to this jack!

GROUND: The amplifier has a ground smud on
the back panel. We suggest that you connect a
solid canh ground 1o the unit to preven: any
shock hazard from the equipment, and 10
minimize RF radiation/interference.

Ground - Green [1] 110 VAC Wiring
110 VAGC - Black [2| 7] Terminal Strip
:] Jumpers

110 VAC - White [§
Neutral - Green [1] 229 VAC Wiring
230 VAC - Black (2] Terminal Stip

] Jumpers
230 VAC - White |8 |

Figure 3.2 AC Line Voltage Conneclions.
{Terminal stip accessed on back pancl)

SECTION 3.4 TRANSFORMER TAPS.

HIGH VOLTAGEFILAMENT TRANSFORMER:
These amplificrs are supplicd with an ECA 12024
HViFilament transformer. This transformercaan be
factory wired for 100/110/120200220240 VAC
operation, with the actual peimary wvoltage being
sclectable by the proper tapping of the t=rminal
strip on the transformer. The proper taps for the
trangformer is  shown in Figure 33, The
transformer must be tapped for the comest AC
maing line wveltage for proper performance and
optimum mbe life,

RELAY SUPPLY TRANSFORMER: The relay
power supply transformers do not have wvariable
tlaps at their input, and experience has shown that
even under worst ease condilions, there s
sufficient vollage to activate the relays.

Commaon « 1 % - HV Common

100 VAC - 2

110 WAL - 3

%0 VAC - 4 10 - HY 1800V

Comman - 5 q :;‘:E;'rmv
- Filarment

100 VAC « § o I.'i-rrnl:-;:i

1Mo vAC - 7 HI% 13 - not used

120 VAC - B -:I' IE-HII‘-M!'I.

Figure 3.3 ECA 1202A Tep Drawing,
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Section 4: Operating Controls

SECTION 4.1: FRONT PANEL CONTROLS

POWER SWITCH: This circunr breaker is used
to tam the AC power on and off. Whea the
power is turned off, the output of the transceiver
feeds through the amplifier, direcily o the load.

FUNCTION SWITCH: This push-bulton switch
selects the function of the multimeter, and puls
the amplifier into the STANDBY mode. When the
amplifier i in standby, the owput of the
transceiver feeds through the amplifier, dircctly 10
the load.

MULTIMETER: The multimetsr reads mwo dif-
farent tube parameters, depending on the position
of the FUNCTION switch, as follows:

Gad Current {IG): 0 1o 40 ma
High Voliage (HV): 0 o 4000 VDC

PLATE CURRENT METER: This meter conlin-
wously monitors the plate current of the amplifier
wbe on 4 0 1o | amp scale.

SSB/FM SWITCH:  This two-pasifion rotary
switch selects between two taps on the high
vollage transformer to asswre cormect loading and
ouiput for esch type of emission. The FM
pesition can be wed for CW, FM, RTTY, or AM
operation, It is also used for tuneup for SSB
service. The unit can be damaged if the higher
plate woltage in the SSE position is used lor
these other modes, or for mnewp. NEVER tum
this swirch whila the amplifier is keved. You
will damage the switch!

STANDBY LIGHT: The yeliow standby light is
lighted when the amplifisr is on and the
FUMCTION switch is in the sandby position
This light will not come an until the warmup
celay has gonc through i3 two minute cycle.

POWER LIGHT: Thc red power light is lighted
when the amplifier is wned on and  the
FUNCTION switeh is in the operate position.
This light will not come on until G warmup
relay has gone Uwough its two minute cycle. The
unit can not be keyed until this light comes on.

s ——

QUTPUT TUNE CONTROL: This rotary conirol
adjusts the tank circuit to resonance at the
aperating frequency. The calibrations on the lront
pancl can be used as a guide for sedting the
zgntrel,

INPUT TUNE CONTROL (2002A/2004A). This
rotary control adjusts the input eircuit of the
amplifier to resonance 2t the operating [frequency.
The calibeations on the front panel can be used as
a guide for setting the conirol An SWER/S
Wattmeter is required in the drive line fom the
exciter to adjust this control.

LOAD CONTROL (2006A): This control matches
the amplifier's output netoork fo the antenna. A
lpad setting of zero comesponds to a minimum
loading (minimum capacitence) and a load s=tfing
of 100 comesponds to maximum lcading
{madimum capacitance).

SECTION 4.2 REAR PANEL CONTROLS
AND JACKS

INFUT CONNECTOR: The input conneclor i3 a
female BWNC tvpe coax comnector which accepts
the drive cable from the tmnsceiver. The
amplifier has sn adjustable inpat circuit which can
be resonzted to the operating frequency.

RELAY CONTROL JACK: The RELAY
CONTROL jack accepts an RCA type plug (2
relay cable is supplied). When the secket is
shorted t© pground the amplifier's antenna relay
closes. I the amplificr is turmed off, or in the
standby mode, the relay will not key. NEVER
apply voltage to shis socket. The voltage in the
relay eircuit is nominally 12 VDC.

OUTPUT CONNECTOR: The output connector i
atmﬂﬂmlcn'p:mumnmﬂw.m
nominal output impedance of the amplifier Is 50
ochms. NEVER opcrate the amplifier without 3
load, or into a load with an SWR higher than il
{the reflected power greater than 10% of the
forward power). Use only high gquality 50 ohm
coax cable which is rated at 500 wats or mare
continuous @t your operating frequency. AR
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2006A/2002A/2004A Front Panel Controls

Flata Meter Standoy Light Pewer Light Output Tuning Controd

HENRY RADIO

2004A

Lingar Amplder

Fid A

\

o o)

\ I

Multimeter Switch Multimeter Input Tune Power Swilch  FM/SSB Switch
LOAD Conirol {2008A)

S006A/2002A/2004A Rear Panel Controls

Filter Tune {2004A only) Plate Mater Adjust Cathode Fuse  Bias Dioce
-~ 'I e 'I L =
; \ ]
o N\
NG
b7
Q e | L] |
/ 1. ! | N \

RF Input Relay Control  RF Oufput  Ground AC Cable AC Input Terminals
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SWH/iwattrneter must be installed in the output
line to properly fune the amplifier.

GROUND LUG: Connect a good earth ground to
your amplifier to insure safety end minimize radio
frequency interference.

POWER CORD:  The power cord must be con-
necled to mn appropriale  power Source  as
discussed in the installation section. Mo plug is
previded on the 10. foot cord. Be cerain the
power transformer is jumpered comectly for the
desired AC mains voltage before connecting the
pleg.  All amplifiers are factory wired for 230
VAC, single phase, 3 wire sysicms unless
otherwise specified.

AC POWER TERMINAL BOARD: The terminal
board i located behind a screw off cover ea the
rear panel. Connect the jumpers on this strip for
the desired AC wvoltage as shown in Figure 3.2,
For 230 VAC operation jumper pins 3 and .
For 115 WAC operation, jumper pins 2 and 3 and
pins 4 and 5.

FILTER TUNE CONTROL (2004A Oaly): This
rotary coatrol reésonates the stnp-line cutpul flter
to the operating frequency. The filter has a
bandwidth of asbout 400 KHz, so once it is mned,
the amplifier can be operated approximately plus
or minus 200 KHz fom the cenler Tequency
without Teining.

PLATE METER ADIUST CONTROL: This
potendometer Is faclory adjusied before shipment
and should not require amy adjustment. A special
high voltage ammeter is required tw adjust the
circuit. -

JAG, 1.5 AMP FUSE: This fuse protects the
cathode elreult from overload or shom  circuit.
MNever replace the fuse with one of greater curment
raling,

BIAS DIODE: This is the bias diode for the
firal fabe,

SECTION 4.3 INTERNAL CONTROLS

LOAD CONTROL (2002A72004A)%: This a screw-
driver adjust control located on the top of the RF
section of the amplifier,. To access this control
you must remove the top perforated screen of the
cabinet by unscrewing (he four screws in the
cover of the top screen.  This control matches the
outpat of the amplifier o your amenng and mest
likely will require adjustment only when the
amplifier is Installed at its operating location, o
when you change your anferna.

CAUTION: Thit adjustment 15 made with the
high wvoitage om, 50 You musl cxercise cxueme
caution to avoid the 2000 VDC plate vailtage!

WPUT TUNTNG (2006A): The inpuar tuning is
adjustable from the back panel of the RF chassis,
It is set at the factory. It also can only be ad-
justed with the high voltage tumed on, so should
not be attempted in the field.
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Section 5. Operation

SECTION 5.1: SET-UP

Connset all of the necessary cables as described.
Tum the amplifier on and set the 55B/FM switch
_to the FM position. The blower should come on
immediately.  Push the standby button on the
fitnction switch to put the amplifier in the standby
mode. The builtin warmup relay will switch
voltage to the pilot fights and relay circull afier 2
minutes. Whea the light comes on, the umil is
ready 1o operate.  Verify that the blower i3
‘operating by holding your hand above the twp
cover, Make sure the top and sides of the
amplifier arc -clear of cbjects thar would restrict
air flow.

Any time the amplifier is off, or in the standby
mode, or in' the warmup cycle, the transceiver is
comnected directly to the antenna. Push the HV
buton on the fnction swikch, 0 the multimeter
shovws the r!jgh voltage from (he power supply.
The high wvultage should be between 1800 and
2000 VDC in the FM mode, It the voltags is
outside that range, you musit reap the power
transformer as described in Seclion 3.

Push the OF button om the fnction switch.
When wvou key the amplifier. but apply no RF
drive, the plate curent meter should show 3
resting current benween 10 and 30 ma (in the FM
made). The resting cument will vary from tube
to tube ond alse depends on the high voltage.

SECTION 52 TUNE-UP

An SWRMAatimeter must be installed in the oufput
cable and the imput cable to properly tune the
amplificr.

Set your transceiver to the operaling frequency.
Lesve the amplifier in the FM mode. On the
2004A only, put the amplifier in the sandby
mode, key the transceiver and turn the filter fune
knob on the back pane! for minimum reflected
power on the input wattmeter. I your transceiver
has adjustable output, do your [nithal amplificr
tuning at 5 to 10 walls.

Switch the amplilier into the operale mode and
key your transceiver. If the relay contral eable iz
correctly installed, you will hear the relays key
immediately. If the relays are not keving. you
must check the relay control wiring.

2002 AND 2004A: Drive the amplifier with 3
or 10 wattse. Slowly adjust the INPUT TUNE
knob to minimize the SWR (reflected power)
betveen your transceiver and the amplifier. Mext
sliowly adjust the OUTPUT TUNE knob to
maximize the output power. The plate cusrent
meter should show a dip at maximum output
power, Finally, carefully remove the fop cover
and use a serewdriver o zdjust the LOAD control
on the top of the RF chassis. Adjust the contral
slowly to maximize the output power from the
amplifier. The LOAD control will likely only
require adjustment when the amplifier is [irst
installed in ils operating position.

CAUTION: The 2000 VDC high voltage i3
exposed when the 1op cover is removed. Exescise
extrame cation while tuning the LOAD contral,

2006A: Preset the OUTPUT TUNE and LOAD
controls to the calibrations provided by the
fictory. Drive the zmplifier with 5 or 10 walls.
Slowly adjust the QUTPUT TUNE knob and the

., LOAD knob altermately for maximum oufpul

power, Switch the multimeter 1o the grid current
position (Ig), and increase the power of your
transceiver uniil you show about 30 ma of grid
current.  If the plats cument is below 400 ma,
slightly increase the LOAD control for higher
plate current, and slowly adjust the TUNE eontrol
for minimum grid cumrent. Repeat these two steps
te reach the following operating paramelers:

Grid Curent: 30 ma approximately.
Plate Current: 500 ma approximately.

CAUTION: Trv w limit your tuning time 1o
about 10 seconds. The fube or power supply
could be damaged by continuous duty operation
Afer 10 seconds of fransmitting allow about 10
seconds of off time.
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SECTION 6: Maintenance/Troubleshooting

SECTION 6.1. MAINTENANCE
PROCEDURES

Any time you have 1 problem with your ampli-
fier, be cerain 1o check tha it is propery
connécted to the AC mains and that the fuse is
good. NEVER replace a fuse with ore of
higher value than specified. You could ceuse
extensive equipment damage!

SECTION 621 TUBE PROELEMS

SYMPTOM: Excessive plate curmrent.

- Possible Cause: Amplifier not wuned properly,
- Possible Cause: Defective ICXE00AT.

- Posgible Cause: Failure of bias diode D9,

SYMPTOM: Plate current when not keysd
- Possible Cause: Grid-to-filament mbe shor,

SYMPTOM: Negative grid cument.
- Possible Cause: Crid-o-filament twbe shoet.

SYMPTOM: Circult breaker blows instantly.

- Passible Cause: Plate shorl in tube,

- Possible Cause: Other high voltage short in RF
chassis or power supply

- NOTE: A high voltage short will often blow
the cathode profection fuse.

SYMPTOM: Low output power.

- Possible Cause: Low filament wolage - 13.5
valts naminal.

- Possible Cause; Seoft 3CXE00AT - wom out.

- Possible Cause: Amplifier not tuned properly.

SECTION 6.3: RELAY PROBLEMS

SYMPTOM: The amplifier will not kev.
- Possible Cause: Check the connection to the

ranscener.

- Possible Couse: Defective relay cable.

- Possible Cause: Relay supply failure or low
voltage - measure al the relay control jack.

- Possible Cause: High resislance contact at the
Lransceiver,

SYMPTOM: Reduced receiver sensitivaty.

- Possible Cause: Input relay is bad.

= Possible Cause: Outpus relay stuck.

= Possible Cause; Tnput relay out of socker-
- Possible Cause: Bad input or output cable,
- Possible Cause: Defective filter section,

SYMPTOM: Resting cument - amp not keyed,

- Possible Cause: Relay cable shoried.

- Postible Cause: Transceiver connection incorrect
- Possible Cause: Transceiver malfunctioning.

- Possible Cause: Bad bias relay.

- Possible Cause: Short in relay supply.

SECTION 63 HIGH VOLTAGE PROBLEMS

CAUTION: The high vollage inside your amp-
lifier can be LETHAL. Always disconmect your
amplifier from the AC mains before service!

SYMPTOM: Mo platc cwrent - high grid cament.
- Possible Cause: No high voltage al the fube.
Trace the disconnected circuit for a break,

SYMPTOM: Circuit breaker blows instantly.

- Possible Cause: High volmge short. [solate to
RF Chassis or power supply by removing
the HV connector from the RF chassis.

- Possible Cause: RF chassis short. Remove the
tube and see if problem persists. Look for
HV arcs or damaged components,

- Possible Causes: Power supply short. Look for
arcs or damaged components. Progressively
remove components from the cirenit until the
shert disappears,

SYMPTOM: Low high vellage reading.

- Possible Cause: Low AC line veltage - retap.

- Possible Cause: Defective balancing resistor in
the capacitor bank.

SYMPTOM: HV reading too high.
- Poasible Couse: AC line voltage too high - retap.
- Possible Cause: Defective wansformer - replace.

SYMPTOM: WNo high voltage reading.
- Possible Cause: Delective meler - replace.
- Possible Cause: Bad resistor in HV meter circuit
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SECTION 64 BLOWER PROBLEMS

SYMPTOM: Blower nat operating.
=~ Possibic Causc: AC cable wired incomectly.
= Possible Cause: Shipping damage to blower,

SYMPTOM: Blower i8 noisy or cabinet shakes
- Possible Cause: Shipping damage, blower out of
balance,

SECTION 6.5 mg"rrur PROBLEMS

SYMPTOM: Low output,

= Pagsible Capge: Low drive from francseeiver, In-
dicared by low grid curent.

- Possible Causs: Bad drive cable.

- Possible Cause: Bad ocutpmt cable.

- Possible Cause: Low filament voltage.

- Possible Cause; Bad ube.

SECTION 6.6 AC LINE VOLTAGE PROBLEMS

SYMPTOM: Amplifier will not tum on.

= Possible Cause: Tncorectly wired AC plug.

= Poszible Cause: Bad circoit beeaker,

SYMPTOM: High voluge readings out of spec.

- Possible Cause: AC maing oo low or high -
vou must retap the tansformer.

SECTION 67 OTHER PROBLEMS

SYMPTOM: Blower operztes, but not lights,

- Pozsible Caise: Amplifier still in warmop mode.

- Possible Cause: Warmup relay defective or out
of its socket.
- Possible Cause: Relay supply defective.

SYMPTOM: Amplifier will not mm on or off.
- Passible Cause: Defective circuit bresker.
= Possible Cause: AC plug wired incomectly.

e e R m— e — L m— e |

SECTION 68 MAINTENANCE

Many Henry amplifies stll remain in the ficld
afier more than 30 years of service. To insure
maximum reliabiliy you should uaplug the unig
remove the top cover and make sure that the
interior of the consele is free of dust. lint, and
dirt. If mecessary, vacuym the infedor to clean it
Alzo make sure thal the airflow in and out of the

amplifier is unrestricted.

SECTION 6% FACTORY SUPPORT

If you have questions about servicing your cquip-
ment, wou shouwld mall, fax, or e-mall your
questions to: :

Henry Radie

2050 South Bundy Drive

Los Angeles, CA 90015 USA
Fax: 310-826-7790

e-mail: kenryradiof@earthlink net

Should it ever be necessary fo relom  your
amplifier 10 the factory for repair, please call for
authorization first.  Also consider the possibility
of retuming just the BF chassizs to save transpor-
tation costs.

If vou retum your equipment fo the faclory, pack
it extremely well to avoid shipping damage.
Include & short description of the problem and
insure the package [or the replacement cost of the
amplificr. Ceramic fubes may be shipped in their
socket. Class twhbes should be removed for
shipmenz. The shipping address will be given
when you call for authorization,
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;\l
®6

The description of this procedure invelves screws
which are numbered on the drawing above, so
refer to the diagram a2s neccessary.

REMOVE THE TOP SCREEN: The painted per-
forated top scresn  should be removed by
unscrewing screws 4, 5, Il and 12 and lifting
ofl the top panel.

REMOVE THE BACK PANEL: The back panel
is secured by screws 14 and 15 on the boutom of
the amplifier and by two screws on the top (nal
shown in this diagram. Remove these [our
screws and the back panel should be free from
the cabinet.

DISCONNECT CABLES: The hamess from the
front panel must be disconnected from the inter-
comnecting terminal stip in the power supply
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Section 7. Disassembling the Amplifier

Right Side

scetion before the amplifier plate will slip free of
the cabimet.

REMOVE THE KNOBS AND SWITCHES:
Before the amplifier plate will come free of the
cahinet wou most remove the INPUT TUNE
imob, the OUTPUT TUNE knob, and the FM/S
$SB knob and swilch and unscrew the four
screws holding the ON/OFF cincuit breaker into
the fromt panel
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Section 8. Tube Information

JCXEAGAT

The ICXB00AT is & compact abr cooled ceramiimstal
pawer triode sheciren wbe, It is 3 pin based, plug in fube
pperating in m groanded grid circuit, requiing @ Warm-up
period of 2 minges

FILAMENT
Ooide coated = 13,5 +/- 0.6 VAL, 1.§ anps neminal.

FREQUEMCY OF MAXIMUM RATNG - 350 MHz
DIMENSIONS - 2527 Loap & 1.53° Digmegers.

OFERATIMNG POSITION
May b operated in podiian,

COOLTMG - Ferced gir.

MAXIMUM OFERATING TEMPERATURE - 250 deg. C.
MAXIMUM D PLATE VOLTAGE - 2250 VDC.
MAXIMUM DC PLATE CURRENT - .6 Amps.
WMAXTMUM PLATE DISSIFATION - 800 walls.
MAXIMUM GRID DISSIPATION - 4 watss, 60 ma.

AIR FLOW (800 WATT DISSIPATION)
30 CEM a1 79" presture drop af sea level
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Section 9. Parts List

[ Bi — Blower. squirel cage atyle, 110vac. Kooltmnic KBB19-102M
CR1 Circuit Breaker: ON/OFF swilch. Heinemann AMI-AJ-AZ0-2
ca ﬂ-uau% C5 “Capacilor: Faed _ 2000 pf, 500 valt. Tusonix 20IM
Capacitor:  Ceramic Iﬂrumﬂ. 1800 pf, 5 kv HEl HIESEVI02MA
ff 12005.4) Capacitor; Ingui tune, m—f‘m‘r‘ﬁm Cargwell APCIS0B |
[ B (2002ATL003A] Capaciior: Inpat tane, 15 pl, 500 velt. Henry CR-200XA - |
CY (S0USAT c'ipmmr Outpat tune, 30 pf, 3000 voll Cardwell 154=11-1
C9 (2002A) Capacitor: Outpat_hune. Hency CO-2002A_ |”
9 (2009A) Capacitor: Uutpal tune. Henry CO-2004A
10 (1006A1 Capacilor: 1511 500 valt Cardwell | 34=10-1
CI0 (2002A) itar Henry C10-2002A |
C10 {2004A) Capacitor: Load Heney C10-2004A
Cll E.'nr.ur.:[ur Electrolytc, 4 470 ml, 50 voil. Arco MESTO-50
C12 tawugh €17 itor: Eleerrol 180 mf, 450 vol. CDE FAHMIBO-450A3
L DI and D2 Diode: HV rectifier, 1.2 amps, [2vdc. EMI 09020207
D3 through D2 Diode: rectifier, 1 amp, 400 piv, 124004
| D S Diode: Regulator, zener, cathode biss, TH2B06A
D10 and D11 Dipde: recifier, 3 amp, 100 piv. 14720
Fli Fuse: 3 AG, 1.5 amp, 250 vac. ~Linelfuss 312 0015
Fuscholder; 3 AG. Limelfase 348 275
FL1.2005A Fillar; 54 I-'[H_z low pass, . Henry 2006A-LPF
FL1-2002A Filter; 144 MHz low pass. 2002A-LPF
FL1-20044 Filier: 430 MHr runcable sbip line. Hency 2004A-LFE
i and J3 Jack: BNCIT) type chassis cunnector. Amphenol UGS4T/U
|12 and M Jack: B} _type chegsia conpestor, Amphenol IIGSRAME
|14 Jack: HY connector jack and sockel Millen 37501
2A2 : LHE i A Amphenol SOZ39 |
1T and I8 (20044} Tack: MO chassis connecior. —Aopheoel UGSEAMN |
Eneb: Filter fung, Panel Produets 70-2-2C1
Panel Prodocts TO-TWL-2G |
Knob:_ Quipar_pans, I 75-1-
1 - : Bifilar, filament, 16_ga Hgney L1-2002A
. , -
L3 (2006A) Chuke: Catbude, Miller RFCS50
L3 (2002A4) Choke: Cathode, Miller RFC144
L3 _{2004A) C'lwl-'-:: cmm._ _Hepry [3-2004a
L4 (2006A) Henry 14-2006A
L-l [2602AY gqj;, Input, 144 L']Ha' Henry 1420024,
L4 (20044 Cofl: Inpet 440 MHz H Henry L4-20044
LS (2006A) Choke: Plate, Henry 13-2006A
LS (30024) Choke; Plate, Henry L5-20024 |
LS {20047} Cheke: Plats, Henry L3-2004A
L6 {20024} Induetor: Strip line, 14 wavelenpth. Henry L&-2002A
L& {2004A) Induciur; Stip line, 12 wavgienglh, Henpy L6-2004A
L7 (2006A) Choke: Antenna, 50 MHz —Miller RFC30
L? {2002A) Cheke: Antenna, 144 MHz. Henry L7-2002A
L7 (C004A) Choke: Antenaa, 440 MHz Henry L7-2004A
L8 Inducior: Lowpass filter, set of 3. Henry L3-2006A
L9 Inductor; L-sectiun output eail. Henry 19-2006A
Ml Meter: Plale curent, 0-1 amp scale. Yokogaws 260300-MM
wlimeier, [] Wl
PLI Filet L.[il_nr Light holder pmnﬂ}' with 13 bulb. Dialco 554-1221 Standby

PL2 Filet Light: Light holder assembly with 73 bulb. Dialco §54-1221 Power
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Pﬂ:
RI_through R6 i:_:i.l;mr Wirewouwnd, 20K ohm, 20 wai, 3% -R:I'E-r;
| _R7 Resistor: | ohm, 1 wat, 10%. Restaor
R2 Resistor: Winewound, 25 ohm, 25 25 wai, . Resistor
] Resisior: Procision, 46 ohm, 7.5 wait, 1%, Resistar
R0 Resistor: Wirewound, [0k ohm, 27 watl, 5% Fensior
: , WOK ohm, 1 waty, Fetiaar
— RTZ Resistor: nrbun_ﬁ ‘ohm, L wai, 10%. Resisor
— Ri3 Resistor: Carbon, 150 ohm,_ 2 walt 10%. Resistor
Rid Resistor: Carbon, 5 vhm, 1 watt, 10% _Resigtor
RIS through R17 Resistor:_ Wirewoond, J0K_obm, 50 watt, 5% Resisior
RIA Eﬂlﬂ.ﬂr erﬂ‘nl.u_‘ua 50 ahm, 50 waft §%. Resizor
| RI0 (2006 AI00ZA] Resistor: Wirewound, 25 ohm, 10 wan, 5%. Resistor
R3O _(2004A) " Resistor: Wirewound, 30 chm, 10 wall, 5%. Resistor
RY'! 1:1-3' Warmup delay, 90 gecond. Amperite 11 5HOSB
RYZ Bias Seclion Reiay: DPDT, 12 vdc coil. : Cuardiaa 1363PC-2C-12D
RY2 RF In (2002A2006A)  Relmy: Part_of Cuardian relay sbove.
RY2 RF_Dut (Z002A2006A - Coxial, SPOT, 12 vee coil. Tohisa CRGNNG
RY2 RF [ 2004A) Relay. Cowmdal, DFDT, 12 vic cofl. Tahiza CREMN _
82 Switch: FM/SSB swilch. Hewy SdWIA |
53 Swilch, Function switch. Swatchcrall OTACOUS6S
Tl Transformer: HV/Filament, dual primary, _ECATTIZA
T2 Trancformer: Felay supphy. ECA 1159 !
Vi Tube: Ceramic triode. Eimac SUX SU0A ]
Tuhe Socket: 9 pin,_ Cineh F5M
VR Polentiometen 2.5 chgn, § wase Plate Cuszent Polertiomeier

Bl

Potentiometer: 00 ohm. § wan, Grid Cumenl, Puoienti smeier
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