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WARNING!!

NEVER APPLY POWER TO THIS AMPLIFIER WITH THE COVER REMOVED!
CONTACT WITH THE VOLTAGES INSIDE THIS AMPLIFIER CAN  BE FATAL!

PLEASE READ THIS MANUAL BEFORE ATTEMPTING TO OPERAT E EQUIPMENT!

Improper or abusive operation of this amplifier candamage the tubes or other components in

this amplifier. Damage caused by improper or abusie operation isnot covered under the
warranty policy.
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Unpacking Instructions

Remove the 3-500Z tube from its shipping cartomre@ully inspect the tube for visible damage.
Look for bent or broken pins. Roll the tube oviemdy while listening and watching for loose
internal materials. Be sure the anode is not efter at the end away from the anode connector.
Contact either your Ameritron dealer or Ameritrammediately if any damage exists.

Carefully lift the amplifier from the shipping cart, and place it on a firm, level surface. Inspect
the amplifier for shipping damage. Contact eithy@ur Ameritron dealer or Ameritron
immediately if any damage exists. Remove the ceeeews with a #2 Phillips screwdriver.
Save the screws to re-secure the cover. Cardfitlitiie rear of the cover while sliding the cover
back. The AL-80B is shipped with the fuses and fuse capgsacked inside the amplifier.
Additional screws will be included in the fuse pafkcthey are required.

WARNING: Never remove the cover while this amplifier is conected to the power
mains! Contact with the voltages in this amplifiercan be fatal.

The tube must be installed in its socket prior peration. Observe the pin configuration on the

tube and the socket. One of the pins is separatea large space from the other four pins.

Carefully observe the pin alignment to be surettie pins are centered on the socket's holes.
Firmly press the tube into the sock&o NOT twist or force the tube into the socket.

Install the anode connector on the tube's anodeiriat and secure it with the screw provided.
Snug the screw enough to secure the anode connéabonot over-tighten the screw.

Install the fuses and fuse caps on the back oathglifier. This amplifier uses two 20A fuses
for standard 120 Vac operation (models B and BY}jvww 10A fuses for 240 Vac operation
(model BX only). If you wish to operate the amiglifon a line voltage other than 120 Vac, the
jumpers on the power transformer primary windingsstrbe changed. If the primary wiring is
changed, the correct fuses must be installed. tf&e€lransformer Connections"” section on page
12 for more information.

CAUTION Always use fast-blow fuses rated at 250 Vac or high NEVER use standard
automotive glass fuses or slow-blow fuses.

The top cover should now be installed with the sidetilation holes positioned on the left (front
view). The ventilation holes on the top of the @oshould be on the right side of the amplifier
(front view). Secure the cover by installing tleerer screws first. Install all the screws loosely
until every screw is in placeTighten the screwafter they have all been installed.

Note: Save all packing materials for future shipping. The packing materials used to ship this
amplifier are specially designed to prevent damage. Replacement packing materials
may be purchased from Ameritron if original packing materials are unavailable.
Ameritron will NOT be responsible for re-shipping damage due to improper packing.
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Features

® The AL-80B uses augged, inexpensive 3-500Zube.
® The 3-500Z requires only a feseconds of warm-up time.

® A dynamic bias circuit eliminates hundreds of watts of unnecessary heaérgtion in the
power amplifier tube. The result is cooler opema@gmd longer component life.

® A multi-voltage heavy-duty transformer with a unique "buck-boost" winding allows
adjustment of the primary voltage to 14 differenttages centered on 115 and 230 Vac. This
versatile Ameritron feature allows the user to gelee optimum primary voltage for maximum
performance and life.

® The tuning and loading controls hawernier 6:1 reduction drives for smooth tuning.
Logging scales allow quick and repeatable contpilstments for rapid band changes.

® The AL-80B has twalluminated cross-needle panel metets The left meter provides a
continuous reading of grid and plate currents. Tfigjet meter indicates peak RF power output
on one scale and Plate Voltage (HV), Reflected pamed SWR (REF), ALC detector voltage
(ALC), and ALC adjustment level (ALC SET) on théet.

® Filament and plate voltages are maintained udied'$TBY/OPR" switch. This allows the
amplifier to be conveniently bypassed for "barefageration.

® A front panel'ALC SET" control allows convenient adjustment of the ALC threshdlde
unique ALC circuit samples the grid current and posupply voltage.

® An"XMT" LED on the front panel indicates proper keyinghaf amplifier by the exciter.

® Arear panel'l2 V" auxiliary output jack provides up to 200 mA at 12 Vdc for accessories
such as the ATR-15 Antenna Tuner.

® A step-start circuit limits the inrush current to the power supply &gk filament. This circuit
extends the life of the amplifier components.

1 Version 2F
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AL-80B Technical Specifications

Input:

Circuit type:

Maximum VSWR at resonance:
Minimum 2:1 VSWR bandwidth:
Maximum drive power permissible:
Typical drive for full power output:

Output:

Circuit type:

Typical SSB PEP voice operation:
CW continuous operation:

1/2 hour PEP two-tone test:

1/2 hour continuous carrier (RTTY):

Frequency Coverage:

Third Order IMD:

Efficiency:
CWw:
SSB:

Power Supply:
Circuit type:

No load voltage:
Full load voltage:
Full load current:
Regulation:
Transformer:
Capacitors:

Normal line current at rated CW output:
Normal line current at 1000 watt PEP output:

Power line current in standby:

Tube:

Type:

Continuous dissipation:
Warm-up time:
Estimated life:

Pi-network, slug tuned coils
1.3:1 or less

20% of center frequency
100 watts PEP

85 watts

Pi-L, Pi-network

1000+ watts

800 watts

850 watts

500 watts

1.8 to 21 MHz amateur bands. (Export models include
24.5 and 28 MHz)

-35 dB or better (at rated output)

approximately 65%
approximately 65% (envelope crest)

Full wave voltage doubler

3100V

2700 V

6 A

>13%

26 Ib. E-I lamination grain oriented
26 mFd total, computer grade

12 A at 120 Vac

8 A at 120 Vac

1 Aat 120 Vac

3-500Z

500 watts

10 seconds

12,000 hours ICAS

Metering:

Multimeter: Peak forward power (continuous). The second scale switches between peak reflected
power (and SWR), ALC threshold, ALC output voltage, and high voltage.

Current meter: Plate and grid current (simultaneously) on separate scales.

ALC:

Negative going, 0 to 10 volts, adjustable.

Relay:

Requires contact closure or sink of +12 Vdc at 100 mA. Back pulse protected.

Connectors:

RF: S0-239

Line: NEMA 5-15P, standard 120 V three wire

Others: RCA Phono

Physical:

Dimensions: 15-1/2" D x 14-1/2" W x 8-1/2"H

Weight: 48 Ibs.

Version 2F
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Introduction

The Ameritron AL-80B is an 800 watt CW, 1000 waERPoutput linear amplifier that operates on
all Amateur bands from 160 through 15 meters. Ahe80BX and AL-80BY are export models
that operate from 160 through 10 meters. Expodifioation instructions are available with proof
of a valid amateur radio license.

The AL-80B uses a single 3-500Z tube in a class gBi#uinded grid circuit. High-quality power
supply and RF components combine with an accued&-getecting directional coupler, front panel
adjustable true ALC circuit, and automatic biastshing to make this the best featured and most
reliable single 3-500Z amplifier available. The -80B and AL-80BY are factory-wired for 120
Vac, 50/60 Hz line voltage. The AL-80BX is factomred for 240 Vac. All models are easily
converted to other supply voltages between 90 &GdvAc.

Safety Interlock

The top cover of the AL-80B operates an interlogktch which completes the primary circuit of
the power transformer. The interlock will open aledenergize the transformer primary if the top
cover is removed.

WARNING High voltage can killl! Accidental contact with the voltages in this amplifier
; can be lethall!!

For your personal safety, please observe the following precautions:

1. NEVER defeat the interlock.

2. NEVER remove the cover with the amplifier connectech power line.

3. ALWAYS allow several minutes for the capacitors to disgbafter unplugging the
amplifier andbefore removing the cover.

4, ALWAYS select the high-voltage (HV) function of the Muaigter to check the high
voltage potential. Doot remove the cover if voltage is indicated.

5. ALWAYS ground the tube anode (top metal conductor) toctiessis before touching
anything inside the amplifier.

6. ALWAYS be cautious of heat. Many components inside thpliien operate at high
temperatures.

7. NEVER make any unauthorized component or circuit modiftms to this product. The
only acceptable source for modifications is Ameritrorasource approved by Ameritro
Unauthorized modifications almost certainly viitreasethe risk of equipment failure or
personal injury.

3 Version 2F
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Circuit Descriptions

ALC

The AL-80B is one of the few amplifiers using auédt automatic level control (ALC) circuit. In
this amplifier, the ALC actually samples grid cunreand power supply loading to determine the
ALC voltage. The front panel "ALC SET" knob admishe level of grid current where ALC action
begins. ALC action begins softly over a range &\w& milliamperes to minimize distortion. This
soft-touch ALC is an Ameritron exclusive.

The ALC circuit is located on the METER BOARD P/R-8080-3 (behind the "MULTIMETER"
switch). 1C301 (pins 9 and 10) compares the veltdgp (caused by grid current) across R106 in
the main power supply board. ALC voltage is detivyy comparing the grid shunt voltage to the
voltage from the power supply.

The output of IC1 (pin 8) will go negative if theidjshunt voltage exceeds the voltage from divider
R311 and R2 (chassis mounted control), or if th@pBuvoltage sags from excessive line voltage
drop. Pin 8 is followed by current buffer Q303ttkaurces the negative ALC voltage to the ALC
output jack.

This amplifier includes an ALC Limit control on tlear panel. This control reduces overshoot and
eliminates "motor-boating” (a slow rhythmic fluctioam) in the transmitted signal. These problems
are caused by excessive transceiver ALC attack dietey. This control sets the maximum voltage
level available from the ALC circuit. Adjustmentteis are given on page 15.

Dynamic Bias

Conventional bias circuits force high power lineamplifiers to dissipate hundreds of watts during
low or no signal periods. This creates needleas Bence virtually no dissipation is required @sle
the amplifier is being driven with large signal éés.

The AL-80B contains an exclusive bias circuit treduces the idling (quiescent) current very close
to the tube's cut-off region. The power amplifiebe in the AL-80B has a full resting period of
very low dissipation between dots and dashes ona@tvbetween words on SSB. The lower idling
current reduces component temperature on both GIAs&®B. If only a few milliwatts of RF power
are applied to the amplifier, the quiescent curreititincrease. Linearity remains excellent with
this circuit because the tube can remain biasedléss AB operation without unnecessary standing
dissipation.

The dynamic bias circuit is located on the Powego@BuBoard P/N 50-0080-1. Diodes D101 and
D102 rectify a small sample of the RF drive voltagdis voltage is applied to the base of dc switch
Q101. If Q101's base is driven with a few microanes of current from the RF sampling circuit,
Q101's collector will pull the base of PNP trar@igp102 low. This turns dc switch Q102 on.

When Q102 is on, zener diode D103 is connecteddmiwhe collector and base of Q103.

D103 sets the operating bias. This zener appdieegaird bias to Q103's base whenever the collector
voltage of Q103 exceeds the voltage of D103. Tdmward bias will turn Q103 on harder and will
reduce the collector voltage. If the collectortagk is less than the breakdown voltage of D103,
Q103 will move towards cut-off and the collectottage will increase. Q103 functions as a current
buffer for zener diode D103.
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Power Supply

Filament Supply

The filament circuit of this amplifier satisfiedl requirements of the tube manufacturer related to
tube performance and life. The filament voltage amrush current are controlled by the power
transformer's internal resistance and impedandamént choke resistance, filament wiring
resistance, and the step-start circuit. NEVER asplany circuit components or wiring with
substitute parts. This precaution will insure maxim life for the tube.

Plate (HV) Supply

The plate supply uses a full wave doubler circuihv200 amp surge rated diodes and a heavy duty
26 pound grain oriented transformer. Filteringigomplished by a bank of high quality computer
grade capacitors totaling 26 mFd. Large 50k ohwait bleeders are used for safety and superior
voltage equalization. The transformer allows wsection of fourteen different line voltages (see
the "Transformer Connections" section on page L2étails).

Power is supplied through "OFF-ON" switch S2. Adtim resistor (R27) limits the line current

during the filter capacitor charge time to lowemmmnent stress. When the filter capacitor
charging current decreases sufficiently, RLY102rhthe 10 ohm resistor. This applies full power
line voltage to the transformer. The 10 ohm resist protected from high-voltage supply shorts by
a 2A slow-blow fuse (F101) during start-up. If Bldr the 10 ohm resistor (R27) fails the amplifier
will not start. If F101 fails from a momentary H¥ ground fault, meter protection diode D117 may
also fail. See the "Metering Functions" sectioat flollows for more information.

Meters

Current Meter (plate and grid):

The plate and grid current meter is located onf#ueleft side of the front panel. This meter
indicates the plate current (Ip) on the right-hameter scale. This scale has a small picket every 2
mMA, a large picket every 75 mA, and indicates 730anfull deflection.

The left-hand meter scale indicates the grid curfign. The small pickets on this "Ig" scale appea
every 10 mA and the larger pickets appear evenpB0 The full scale "Ig" reading is 250 mA.

The plate and grid meters in this amplifier norpatidicate maximum grid current and maximum
RF output at or near the same "PLATE" tuning sgttiaximum grid current and minimum plate
current also generally occur at the same "PLATHirtg setting.

NOTE: If the grid and plate meters always track (move togther in exact step) as the tuning
controls are adjusted and if they show the same appximate amount of pointer
movement, diode D117 on the power supply board calibe shorted.

D117 protects the overload circuit (if used) an@ tmeters. This diode is located near the
electrolytic capacitors on outside edge of the neaicuit board. D117 will usually short if therg i

a large high-voltage-to-chassis current fault. §he and plate current meters will not read cotyect
if this diode fails. If D117 is shorted the ovextbcircuit (if used) may repeatedly trip and thiel gr
current may appear excessively high before full goi reached.
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Multimeter

The multimeter is the meter on the right. It continsly reads the forwanmkak envelope power on
its left-hand scale (FWD). This scale is calibdate 100 watt steps up to 2 kW.

The right-hand scale of this meter provides fourtemeg functions that are selected by the
"MULTIMETER" switch. These functions include the aseirement of high voltage (HV), reflected
power and SWR (REF), ALC voltage output (ALC), amethtive ALC threshold (ALC SET). The
MULTIMETER FUNCTIONS section that follows describégese functions in more detail.

Multimeter Functions

HV:

REF:

The multimeter indicates the dc plate voltage agplto the PA tube when the
MULTIMETER switch is placed in the HV position. The®rrect scale to use is the
ALC/ HV scale. This scale has a picket every 10l@svoTwo zeros must be mentally
added behind the numbers indicated on the metér §oa multiply by 100), so that

"25"=2500 volts and "20"=2000 volts. Do not opertite amplifier if the high voltage

is over 3200 volts with the amplifier on standiyee the "Transformer Connections”
section on page 12 for information on correctingessive high voltage.

The multimeter measures the antenna (or load) pea&lope reflected power and the
SWR when the MULTIMETER switch is placed in the Rpésition. The full scale
reflected power reading is 500 watts. This scalmarked every 10 watts below 100
watts, and every 100 watts from 100 to 500 watts.

Note:

The SWR of the load is measured when the "MULTIMETER" is in the REF
position by observing the different red SWR curves. The forward and reflected
power meter pointers will cross each other on, orear, the correct SWR curve.

ALC:

ALC SET:

The multimeter measures the output voltage ofAh€ detector when in the ALC
position. The full scale ALC reading is 35 voltsdas read directly from the ALC/ HV
scale. The meter should flick upwards occasiondlising normal ALC action. See
ALC Circuit operation on page 15 for more infornoati

The multimeter measures thpproximategrid current that will produce ALC activity
when the meter switch is in the ALC SET positioDne zero must be added to the
reading on the ALC/ HV scale for this function. rlexample, ALC action will begin
at approximately 150 mA of grid current (typicalhetween 120 mA and 180 mA)
when the "ALC SET" control is adjusted until theteraeads "15."

Version 2F
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Wattmeter Circuit

The AL-80B wattmeter circuit uses an accurate dimeal coupler followed by a true peak detector
circuit. This circuit will accurately determine thie peak envelope power (PEP) of normal voice
waveforms. If the load SWR is high, the true poweading will be obtained by subtracting the
reflected power from the forward power.

Peak Envelope Power vs. Average Power

Peak envelope power (PEP) is often misunderstoodntgteurs. PER not associated with the
sine wave or root-mean-square (RMS) power, and REsPo fixed ratio to average power on any
mode except FM, FSK or CW. It is impossible to adermula or "rule of thumb" approximation to
convert between average and peak voice wavefornesow

PEP is the power at the crest (highest point) efRfr envelope waveform. On SSB, the average
power can vary from a few percent of the PEP ta tvaéf of the PEP. Generally, the PEP on SSB
is two to five times greater than the average po¥e0 watt average power SSB signal could have
peak envelope powers that are lower than 100 wattsat exceed 250 watts.

On CW and other constant amplitude modes (suctMasrRTTY), the PEP islwaysequalto the
average power. On CW, FM or RTTY 1000 watts of agerpower produces exactly 1000 watts of
PEP.

7 Version 2F



AL-80B Instruction Manual

Tube Life

The 3-500Z is a reasonably rugged tube. The pyiro@ancern in this tube are element failures from
excessive temperatures. Element temperatureuscidn of the duration and the amount of power
dissipated. The elements in the 3-500Z have veog gmmunity to short term overload failures.

The anode in the 3-500Z can tolerate large digsipatverloads for short periods of time due to the
thermal mass of the anode. Anode color is a godatation of correct tube operation. The anode
in the 3-500Z is designed to operate at very h@gperatures. These temperatures normally
produce a dull to bright red anode color. Thia rormal operating condition.

The anode is coated with a "getter" material treapdsses the tube. This material is activated by
the high anode temperatures. The likelihood afra lterm gas failure is reduced by operating the
3-500Z with a slight amount of anode color.

Care must be taken to avoid exceeding the temperaatings of the tube's glass-to-metal seals.
The life of the tubes in this amplifier may be roded if tuning periods are kept short and a brief
"cool-down" periods are provided between tuningqus. Try to allow a one or two minute non-
transmitting "cool-down" period after lengthy CWRTTY transmissions before shutting off the ac
power switch.

Incorrect operation is most likely to damage thieetsi control grid or anode. Applying full drive
power for several seconds with excessively "ligoh#iding can cause control grid damage. Several
seconds of high drive power operation with impropering or excessively "heavy" loading can
melt or damage the anode. These conditions cavdided by following the tuning procedures in
this manual.

In the AL-80B, a grid current of 250 mA (at 100 wadf drive) produces the rated grid dissipation
of 20 watts. For maximum tube life, the grid catrand drive power should always be kept below
these values.

WARNING:
NEVER drive this amplifier with more than 100 watts of short term average envelope power.
NEVER allow the grid current to exceed 250 mA underny operating condition.

Maximum power output normally will occur with apprmately 175 mA of grid current on CW, or
approximately 45 mA of maximum grid current (175 nmiStantaneous peak) on SSB (two-tone
test). The grid dissipation with 175 mA of gridr@nt and 70 watts of drive is approximately ten
watts.

If you wish to add control grid protection to thé.-80B, always remember fuses and resistors are
too slow and unpredictable to adequately protebesu While grid protection is generally not
required with tubes like the 3-500Z, Ameritron dadéfer an optional fast-acting electronic circuit
that will rapidly disable the amplifier if excessigrid dissipation occurs. This circuit also resiic
or eliminates the chance of tank component damiage incorrect loading or a load failure. The
part number of this add on board is 50-01172-1.
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The continuous commercial plate current ratinghef 3-500Z is 400 mA. For maximum tube life,
plate current should be maintained below 400 mAC¥Y and other "steady" carrier modes. Brief
periods of plate current exceeding 400 mA will natise loss of emission or shorten the life of the
tube in this amplifier.

The application of filament voltage causes therstadésses from rapid and uneven temperature
changes. Needless cycling of the filament may &guemature failure or unnecessary stress in the
tube's filament.

An accumulation of gas (or stray debris) in theetaln cause arcs between the anode and the other
elements of the tube. The resulting "gas arc" getherally manifest itself as a loud "pop" when the
amplifier is first turned on. A "gas arc" will et damage diode D117 on the negative rail of the
filter capacitor bank and open the fuses in theldiep If this problem occurs frequently, the &b
should be tested or replaced. The use of low tyuaibes, tubes that have been stored for extended
periods, or abused tubes increase likelihood ofjas "arc”. Ameritron recommends using only
current code date Eimac 3-500Z tubes.

Export Modifications

A simple modification will allow operation on fregacies above 15 meters. Instructions for this
modification are available by sending a writtenuest for "Export Modification Instructions” along
with a copy of a valid amateur license. Theredscharge for this information. Export models are
shipped with this modification installed and have '&" or "Y" following the serial number.
Standard frequency ranges are indicated in the ohgsage 29.

Technical Assistance

Technical assistance is available during normatraéstandard time business hours on weekdays.
Customer service is more effective when our enggaee provided the following information:

1. Model and serial number
2. Date of purchase and dealer
3. An accurate description of the problem

Meter readings at all stages of the tuning procedare very important along with a complete
description of the other equipment used with oodpct.

Written assistance is also available. Due to tdakays in processing mail, please allow at least
three weeks for a written reply. For service oitten correspondence, use the following address:

AMERITRON
116 Willow Road
Starkville, MS 39759
Telephone (662) 323-8211
FAX (662) 323-6551

NOTE: Service history has clearly shown that most problesare operating or installation
errors, rather than equipment failures. Most problems can be resolved over the
telephone. Please contact our staliefore shipping parts or equipment to us.
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The packing materials used to ship this amplifi@revspecially designed to prevent shipping
damage. The original packing materials shoulddsluo ship this amplifier. Replacement packing
materials may be purchased from Ameritron if ordipacking materials are unavailable or
damaged.

CAUTION: Never ship this amplifier with the tube installed. Ameritron will not be
responsible for shipping damage caused by improperacking.

Installation Guidelines And Suggestions

Location Of The Amplifier

Do not install the amplifier in excessively warncdtions or near heating vents or radiators. Be
sure air can circulate freely around and throughaimplifier cabinet. Provide an unobstructed cold
air inlet for the amplifier.DO NOT place any books, magazines or equipment thatimwgede the
free flow of air on or near the cabinet ventilatiories.

Ventilation

The AL-80B ventilation system has been designed tasted to maintain tube seal temperatures
safely below the tube manufacturer's rating atw@fis of continuous carrier output, or 800 watts of
continuous two-tone or CW power output when the ldpis properly tuned. The fan in the AL-
80B is a permanently lubricated type that requim@snaintenance in normal operation. To insure
adequate cooling in your installation, please olesére following:

1. Do not block or unduly restrict the ventilationlé®in the cover. Be sure that the amplifier is
located in an area so the ventilation holes haen @i circulation. It is particularly important
to avoid restricting the air inlet.

2. The exhaust airflow is over 30 CFM. Do not "a8dise exhaust airflow with cabinet mounted
fans.

3. The most efficient way to improve airflow is toegsurize the ainlet area. Be sure that any
fan used to assist the inlet airflow ledeasta 60 CFM rating.

4. The exhaust air will become quite warm at high eoievels. Do not place any heat sensitive
objects in the exhaust air stream.

Power Connections

The AL-80B is supplied with a NEMA 5-15P plug fa2@ Vac operation. Full duty cycle operation
with ac supply voltages below 100 volts is not raotended. The "Transformer Connections"
section on page 12 shows the correct wiring foiouer supply voltages.

This amplifier has a current demand of 14 amperd2@ Vac with 1000 watts of RF carrier output.

The average power line current during voice peakS$B will be approximately 9 amperes at 1000
watts PEP output. The average current demand om@Mie less than 12 amperes. Most normal
residential power lines and house-wiring will easileet this current requirement.
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If the power mains have excessive resistance,igievoltage may sag to less than 2700 volts under
load. Voltage sag will not hurt the amplifier e fully loaded high voltage remains above 2500
volts.

CAUTION: Never allow the high voltage to exceed 3200 voltader any condition.

For 120 Vac operation, the wiring between the fuse and the amplifier ac outlet must be number
14 gauge (or larger) in order to supply the currequired (12 A) without a significant drop in the
line voltage. The 120 volt outlet should be fusmad?0 amperes.

Grounding

Connect a good RF and dc ground to the ground ggoshe rear panel of the amplifier. Use the
heaviest and shortest connection possible. Thienba&trials to use for ground connections are (in
order of effectiveness) smooth wide copper flashoaogper tubing, or solid copper witdever use
braided or woven conductors unless the lead needs to be flexed. Braided or woven conductors
offer a much higher impedance to lightning and R&ntequivalent solid conductors.

Water pipes, metal heating ducts, metal fenceso#tmer large metallic masses offer convenient RF
grounds. If a water pipe ground is used, inspktha pipe connections to be sure that no plastic
rubber connections are insulating the pipes. &tedl pipe connections will interrupt the electrical
continuity in the water supply system. Instaluanper around any insulated pipe connections you
find. Use heavy copper wire or flashing with skags hose or pipe clamps for the jumpers.

The following tips will help prevent lightning dageaand RF grounding problems:

1. Avoid using braided or woven conductors, they heewy high resistance for RF and lightning.
Remember that RF and lightning flows along the aefof conductors, almost no current
flows in the center of the conductor. The lowest RBistance occurs with wide, smooth
conductors.

2. Avoid routing a single small gauge conductor aldhg various pieces of equipment (or to
connect multiple ground sources). Instead, usdiphellground leads that connect to a single
wide buss at the operating position. Keep all gtbleads as short and wide as possible.

3. Buried radials provide much better lightning ané gtound connections than ground rods do,
although both are needed for safety.

4. Avoid sharp bends in ground leads. When changjiegdirection of a ground lead use a
gradual radius turn.

5. Avoid second story operation. A good ground isimaasier to obtain on the first floor or in
the basement of a structure.

6. Air-core choke baluns should be used on all cddgedlines. The feedlines should be coiled
into several 4" to 6" diameter turteforethey enter the building. Either directly bury the
feedlines a few inches deep in the ground for amuim distance of ten feet or ground the
shields to a separate earth ground on the antetmafsthe choke.
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Transformer Connections

The power transformer of the AL-80B has fourteeffiedent voltages available on the primary and
is rated at full power on frequencies of 50 andH&0 The "JUMPER CONNECTIONS" chart
below indicates the proper placement of jumpervéoious power line voltages.

The high voltage secondary of the AL-80B has theaels. The normal wiring is indicated on the
circuit board silk-screen by the initials R/Y (REELLOW) and R/G (RED/GREEN). For low
power operation the R/Y and R/G wire can be reversehis will reduce the plate voltage of the
AL-80B to permit operation at output levels belo@D4vatts.

A\1”4

WARNING: The AL-80B requires different back panel fuses fowvarious line voltages. Use thg
fuse listed above for maximum protection.

JUMPER FROM TOP LETTERS
TO BOTTOM LETTERS IN COLUMN

HIGHEST | A LINE
LINE-V B C D E F FUSE
205 C B 3 1 12
215 C B 3 2 12
220 C B 2 1 12
230 C B F E 10
240% C B 1 2 10
245 C B 2 3 10
250 C B 1 3 8
90 B A D C 3 1 25
100 B A D C 3 2 25
110 B A D C 2 1 25
115 B A D C F E 20
125t B A D C 1 2 20
130 B A D C 2 3 20
140 B A D C 1 3 15

Figure 1 Power Line Jumper Settings
tFactory wired Model AL-80B and AL-80BY
tFactory wired Model AL-80BX

DANGER: Never change jumperswith the power cord connected to an outlet.
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Interconnections

1. Connect the exciter's RF output to the "RF IN"r@etor on the rear of the AL-80B with 50
ohm coax. Use any good quality 50 ohm cable lamgugh to connect the amplifier to the
exciter. This amplifier connection uses a stand&@#239 female that mates with a PL-259
male connector on the cable.

2. Connect the existing station antenna system t6RRkeOUT" connector on the rear of the AL-
80B with RG-8 type coax. This amplifier connectuses a SO-239 female that mates with a
PL-259 connector on the cable.

3. Shielded audio type cable with a standard malenphmug should be used to connect to the
"RLY" jack on the AL-80B. This jack has positiv@ ¥Ydc open circuit and supplies 100 mA
of current when pulled to ground. The relay cithas an internal back pulse canceling diode
to protect sensitive exciter circuits from damage.

4. Connect a short, wide, smooth ground lead from@lgearth and RF ground to the rear panel
"GND" terminal. Avoid using braided conductors fpound leads.

5. The "12 V" connection on the rear panel provid@sVilc at 200 mA maximum to operate
external dial lamps or accessories such as the 25 Rntenna Tuner.

6. Connect the "ALC" jack to the ALC input of the @&ec with a shielded cable and a phono
plug. The proper connection point on the exciteoudd be indicated in the exciter's manual.
The AL-80B ALC will operate with any exciter thases a negative-going ALC voltage of up
to 10 volts.

Note: Transceiver ALC response times and ALC voltageuiregnents vary with different
manufacturers.

Operating Instructions And Guidelines

Front Panel Controls

"MULTIMETER" Switch

This four position switch selects either the phatdtage (HV) of 0-3500 volts, the reflected peak
envelope power (REF) of 0-500 watts, the ALC deteoutput voltage (ALC) of 0-35 volts, or the
approximate ALC grid current threshold (ALC SET)30850 mA. See the "Multimeter Functions”
section on page 6 for more details.

"OFF-ON" Switch
This switch turns the main power off and on. Whige switch is placed in the "ON" position, the
fan should start, the meters should be illuminaded, high voltage should appear.
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"STBY-OPR" Switch
This switch disables the amplifier's internal ani@melay. In the "STBY" position the amplifier is
bypassed without turning the tube's filaments ergbwer supply off.

This switch will also reset the grid protectionceiit if an optional grid overload protection cirtig
installed. The overload circuit will be reset wheaethis switch is placed in the "STBY" position
and returned to the "OPR" position.

"PLATE" Control

The "PLATE" control adjusts the output tank circtdgtresonance. This control showllivaysbe
adjusted for maximum RF output power. Maximum RFtpat power normally occurs
simultaneously with maximum grid current and vdose to the plate current "dip."

"LOAD" Control

This control adjusts the coupling of the amplifierthe antenna or load. This adjustment insures
optimum coupling between the tube and the loadhasSWR of the load, the operating frequency,
or the power level is changed. Advancing the "LOADnNtrol clockwise increases the RF power
output capability and the linearity of the amplifieAdvancing the "LOAD" control alsdecreases
the grid current anthcreaseshe plate current for a given amount of drive.

The efficiency of the amplifier and the grid currefecrease if the "LOAD" control is rotated
beyond the point of maximum output. The linearitgwever, will increase. The proper position for
this control isslightly clockwise from the setting that produces maximurtpouwith full drive
power applied to the inputNever use this control to adjust the output power

The "PLATE" control should always be checked affter "LOAD" control is adjusted by more than
one number. This is especially important at thenhegd of the "LOAD" range on 20 meters and
above. For example, if the "LOAD" is advanced fr@ai/2 to 8-3/4, the "PLATE" should be re-
tuned. If the "LOAD" is touched up only a slighhaunt, the "PLATE" setting will not usually

require re-adjustment.

ALC Metering, Controls, and Adjustments

ALC Metering Functions
The "MULTIMETER" switch in the AL-80B has two posihs that indicate the functioning of the
ALC circuit. These positions are as follows:

ALC In this position the multimeter measures the outlitage of the ALC detector. The
full scale reading of the ALC detector is 35 voltsis read directly from the ALC/ HV
scale of the multimeter. The multimeter will indie the maximum value of ALC
voltage available from the internal ALC circuit. hd meter should flick upwards
occasionally during normal ALC action in this pamsit
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ALC SET In this position the multimeter measures dpgroximategrid current that will produce
ALC activity. One zero must be added to the regudin the ALC/ HV scale for this
function.

For example: If the meter reads 15, add one z&0)(1In this example ALC action will begin at
approximatelyl50 mA of grid current.

ALC Controls

The position of the "ALC SET" control determineg trid current value that will begin to produce
ALC voltage. Rotating the "ALC SET" control countdockwise reducesthe maximum grid
current obtainable and the available RF power dutitotating the "ALC SET" control clockwise
increaseghe maximum grid current level.

The approximate grid current available before Aldliam begins can be determined by placing the
"MULTIMETER" switch in the "ALC SET" (far clockwisgposition. The "ALC SET" control
should normally be adjusted to produce a multimetading of 12 to 18 volts with the
"MULTIMETER" switch in the "ALC SET" position. TIsi will allow a maximum grid current of
approximately 120 to 180 mA.

ALC Adjustments

During SSB operation, two adjustments affect the ALC and the sound efdlgnal. One is the
exciter'smicrophone gain (or RF output level) adjustmeitwill control the “fullness” of the ALC
and the average output power. It will have vetiyelieffect on the peak output power, however.
The fullness of ALC action is indicated by the nmkter reading in the ALC position. More
exciter audio gain or power output will drive theglifier's ALC circuit harder, and produce a more
constant meter reading. This produces RF compmmedhiat increases the "talk power" without
increasing signal bandwidth or distortion.

Note: Audio background noise will increase while usiregtly ALC levels on SSB. Objectionable
background noise levels may occur while using heawpunts of ALC, especially if the
heavy ALC levels are used in conjunction with otbeeech processing. In these situations,
operating in a quiet room and "close talking" thierophone will minimize objectionable
background noise.

The amplifier's "ALC SET" control determines tlewel of grid current that produces ALC activity,
the maximum power output level. This amplifier biaes best linearity when the "ALC SET" control
is adjusted to limit the peak grid current to 158 or lower. This adjustment must be made with a
carrier or single tone signal. When the "ALC SEJontrol is properly adjusted, it will be
impossible to exceed 150 mA of grid current witly aming or drive adjustment.

15 Version 2F



AL-80B Instruction Manual

During CW operation, the "ALC SET" control voltage should be adjustedtjhigh enough
(clockwise) to allow the desired output power toréached. The "ALC SET" control shouldver
be adjusted to the point where the grid current @aceed 200 mA under any tuning or drive
adjustment condition. During proper CW ALC opesatithe exciter drive level control should be
adjusted until the ALC voltage meter slightly fless (ALC position of the "MULTIMETER"
switch) while operating with normal output poweveés.

The ALC circuit will limit the amplifier's grid cuent to a safe value if anything accidentally
changes in the station or the antenna. The C\Whgeyaveform of the radio will remain unaltered
when the ALC is adjusted in this manner.

NOTE: Caution should be exercised if the ALC SET is usewb control the CW power output
with the exciter power control set at maximum. Keyclicks may be produced if the
exciter has a poor ALC response time. Check for mper wave shape when using th
ALC in the amplifier exclusively to control the RF output power.

D

Rear-panel "ALC LIMIT" control

The "ALC Limit" control (rear panel) limits the memum voltage available from the ALC circuit.
This control is necessary only because the ALC aresp times and voltage requirements for
exciters have never been standardized. The AL@agelrequirements may even vary between
different models produced by the same manufacturer.

If the ALC response time of the exciter (transcBive faster than the rise time of the RF envelope,
there will be no voltage compatibility problems. hel ALC voltage from this amplifier will
automatically self-adjust to the value requiredhsy exciter.

If the ALC voltage requirements are low and/omié tALC attack time is slow, the ALC may cause
the output power to "pump" at a very slow rate. e Tundesired "pumping" can be corrected by
reducing the amplifier's ALC output voltage witlettALC Limit" control (R1).

A full counter-clockwise "ALC Limit" setting will ppduce approximately 10 volts of maximum
negative ALC voltage. A full clockwise setting éwed from amplifier rear) will produce no ALC

voltage. Always start with this control fully cown-clockwise before slowly advancing this control
clockwise. The "ALC Limit Adjustment" section thi@ilows gives adjustment details.

An external 1,000 to 5,000 ohm potentiometer caadued from the ALC output line to ground if
the particular amplifier you are using does notehauear panel "ALC Limit" control. The chassis
(shield) of the amplifier's ALC output jack mustneect to the clockwise (shaft end view) terminal
of the ALC exciter voltage control. The ALC jackrter pin on the amplifier must connect to the
counter-clockwise terminal (shaft end view) of tleternal control. The center of the control
connects to the ALC input of the exciter.
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ALC Limit Adjustment (rear panel)
This adjustment procedure should be used if "pugipotcurs from excessive transceiver ALC
sensitivity and/or slow transceiver ALC responsesti

1. Load the amplifier for maximum output on any bgisée tuning instructions later in this
manual).

2. Adjust the "ALC SET" control on the front paneldatime rear panel "ALC Limit" potentiometer
to their full counter-clockwise positions.

3. Apply full exciter drive power, and adjust ther@anel "ALC Limit" potentiometer clockwise
(rear view) until the amplifier's ALC output voliagmeter (multimeter "ALC" position)
indicates 6 to 10 volts. As an alternative, theeptometer can be adjusted clockwise until the
RF output power reaches 300-500 watts.

4. Adjust the front panel ALC SET control to the dedipower level.

Driving Power

This amplifier is designed to operate at full rginwhen it is driven by an exciter that has
approximately 70 watts of RF output. An excitethna lower output power may be used with a
resulting decrease in amplifier output. Both thividg power and the "LOAD" control must be
carefully adjusted when using an exciter that gevmore than 70 watts. Proper control settings
will help prevent excessive grid current and spusigignals, which create needless interference to
other operators. A monitor scope is recommendeadctmtinuous output observation. An
oscilloscope is the best way of determining if éineplifier is "flat-topping" and producing excessive
distortion products.

A second method of determining linear operatiotoisonitor the peak RF output power carefully
on the AL-80B's internal meter. Determine the maximobtainable RF output power and reduce
the exciters power until there is a noticeable mmafigpm the maximum output power. This will
insure some reserve power is available for randoiwevpeaks.

NOTE: Never increase the drive power beyond the point whe the amplifier's output
power stops increasing. This is also the point wherthe grid current will begin
rising rapidly.

The amplifier is being over-driven for a given "LOA setting when the grid current increases
rapidly while the plate current and output powerr@ase slowly. The amplifier "LOAD" control
needs to beadvancedto a higher number if this condition occurs. Nmear operation, splatter,
and excessive grid current will occur if the "LOAB&tting is too low. Excessive plate current is
the proper indicator that the drive power limit fi@®n reached.
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Tube and Component Life

These guidelines will help prolong tube and compoihie, and minimize splatter.

1. On SSB or other linear modes, virtuadlgy amount of power will cause splatter if the loading
is too light ("LOAD" control too far counter-clockse). Always tune fomaximumoutput
with maximumdrive power. Reduce thdrive powerto reduce the output power on SSB, not
the loading control.

2. Lightly loading an amplifier will also result iralge voltages building up in the tank circuit.
Under-loading an amplifier is much harder on tHgetuand other components than operating a
properly loaded amplifier into a high SWR or witkcessive drive power.

3. Never depend oaveragereading power or current meters to indicate pragparation on SSB
or other linear modes. The best indicator of liitgas either an oscilloscope or the internal
PEP RF output meter. Maximum linearity can be mieteed by finding the maximum output
power possible and then reducing éxeiter poweffor a slight reduction in output power.

4. Neverexceedl70 mA of grid current on CW carrier during actogkeration. The proper grid
current for SSB will range from 0 to 75 mA. TheBS@id current will vary with the operator's
voice, the amount of signal compression or proogssind the tube characteristics.

Tuning

Follow the instructions below in numerical orderopger tuning will produce excellent output
power, a clean signal, and good tube life. If thdaus meter readings are different than indicated
the text, check the external amplifier connecti€@@ansult the manual for the exciter if necessary.

WARNING: The transformer must be wired correctly for your li ne voltage. This
"~ amplifier is normally  shipped wired for standard 120Vac operation.
Refer to the "Transformer Connection" section on pa ge 12 for
details.

Tuning Procedure

Important Note: If you have installed the optional electronic gptbtection circuit to prevent
control-grid damage, this amplifier will quit opéray if the grid dissipation exceeds a safe pre-set
limit. The overload circuit responds much faster thatghd current meter. The overload circuit
can respond to excessive grid current before tleeabgr is able to observe excessive current on the
grid meter.

Some exciters generate brief high-level RF pulskennfirst keyed. These short duration pulses
may greatly exceed the exciter's operating outputgp setting but may not be indicated on meters.
Unexplained activation of the grid overload circuaiay indicate the existence of this exciter
problem. The grid overload circuit can be reseimmmentarily placing the "STBY-OPR" switch in
the "STBY" position.
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Never under-load the amplifier to reduce the ouppawer. The amplifier "LOAD" control must be
set to a high enough position (clockwise) to préextessive voltage and arcing in the tank circuit
or excessive grid current. Repeated tripping @ g¢iid overload circuit or intermittent arcing
probably indicates the "LOAD" control is adjusted fow.

1

19

Set the AL-80B front panel switches as follows:

POWER to OFF
OPR-STBY to STBY
MULTIMETER to HV

Plug the ac line cord into the proper voltage dutle

Place the main power switch in the "ON" positidrhe meter lamps should light and the blower
should start. Read the 3500 volt scale on the matgr. It should indicate 3100 volts nominal
and no more than 3200 volts.

With the amplifier still on "STBY", tune the excitento a normal 50 ohm load according to the
manufacturer's instructions (solid state radiosaionormally require this adjustment). Turn the
exciter drive down after tuning.

Place the amplifier's "BAND" switch on the same das the exciter. Set the "PLATE" control
and the "LOAD" control as indicated below:

CW

Frequency PLATE LOAD
1.810 3-1/4 2-1/2
3.600 2-3/4 1-1/2
7.050 7-1/4 4-1/2

10.125 6 0

14.050 8-1/2 5-1/4

18.125 8-1/4 4-1/2

21.050 9 7

24.900 8-3/4 6-1/4

28.050 8-1/4 7-3/4
PHONE (SSB)

Frequency PLATE LOAD
1.850 4 3
3.900 3-1/2 3-3/4
7.200 7-1/2 4-1/2

14.250 8-1/2 5-1/2
21.350 9 7
28.500 9-1/4 8

Figure 2 Initial Tuning
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6. With the exciter's drive level still on zero, obsethe 750 mA Ip scale on the left hand meter. It
should indicate zero (0) amperes.

7. Place the "STBY-OPR" switch in the "OPR" positidtiace the exciter in the transmit mode
with no RF output. The red "XMT" LED should lighh@ the plate current (Ip on the left meter)
should be close to zero (0).

8. With the exciter in the transmit mode, apply a vieny amount of RF drive power (about 100
mW). The plate current (Ip) should suddenly incesi@snearly 100 mA.

Note: Currents may vary up to 25% due to component and li  ne voltage tolerances. If the
current in this step is higher than expected, the R F level from the exciter may be
too high.

If the exciter does not allow adjustment to veny ICW power levels, the exciter can be placed
in the SSB mode and the audio (microphone) gairtrabadvanced from minimum while
speaking until the plate current (Ip) just flickerpwards. The plate current (Ip) should be
around 100 mA on these flickers.

9. Place the "MULTIMETER" switch in the "ALC SET" pa®in. Adjust the front panel "ALC
SET" control until the multimeter indicates 10 wolfThis adjustment will limit the amplifier's
grid current to approximately 100 mA.

STEPS 10a and 11a REQUIRE A CONNECTION FROM THE AMIER'S ALC OUTPUT TO
THE EXCITER'S ALC INPUT.

STEPS 10b and 11b SHOULD BE USED IF THE EXCITER ANBIPLIFIER ALC LINES ARE
NOT CONNECTED.

Note: Step 10 requires the simultaneous observation of the plate current (Ip) and the
grid current (1g).

10a. If the ALC line is connected, adjust the excitelts&ze or power output control to maximur
NEVER ALLOW THE GRID CURRENT (lg) TO EXCEED 120 mOR THE PLATE
CURRENT (Ip) TO EXCEED 400 MILLIAMPERES AT THIS STBE OF TUNING. If either
current exceeds these limits, reduce the 'ALC Siontrol. Adjust the 'PLATE' control for
maximum output power. The plate current (Ip) of #mplifier and the output power of the
exciter should dip (decrease) when this adjustnsemiade.

10b. If the ALC is not connected, place the exciterhie transmit mode and gradually increase the
drive until a grid current of 100 mAr a plate current of 400 milliamperes (whichever is
higher) appears. The "PLATE" control should be atfjd until maximum grid current and
maximum RF output power appear. The plate curfihtshould now dip slightly. The drive
power should be removed.
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11a.

11b.

12a.

12hb.

Increase the "ALC SET" voltage (if the ALC is cootexl) until 180 mA (18 volts) is indicated.
Apply full drive (not to exceed 100 watts) and adjthe "LOAD" and "PLATE" controls for
maximum RF output power. The grid current shoultbeallowed to go above 200 mA at this
stage. The plate current should not be allowezkt@®ed 600 mA during brief periods of tuning
(15 seconds).

Increase the exciter drive power (if the ALC is rohnected) until 180 mA of grid current is
indicated. Adjust the "LOAD" and "PLATE" controlsrf maximum RF output power. The grid
current should not be allowed to go above 200 mtiatstage. The plate current should not
be allowed to exceed 600 milliamperes during lppegiods of tuning (15 seconds).

For CW operation, the output power should be redwegh the "ALC SET" control until the
rated output power of 800 watts is obtained. ThOAD" control should be adjusted until
minimum plate current is obtained without droppbeiow 800 watts. The exciter's power can
be reduced until the multimeter shows a slight upwiicker with the "MULTIMETER"
switch in the ALC position if the ALC is used.

For SSB operation, the "ALC SET" should be adjugtedllow 200 mA of grid current (near
the 20 volt marking). The exciter should be septoduce maximum output power (not to
exceed 100 watts of peak power). Next the ampBfidtOAD" and "PLATE" controls are
adjusted for maximum power output on the interredkpreading RF wattmeter with either a
two-tone generator or sustained "HEL-L-L-L-L-O"wrig the exciter. The "ALC SET" control
should then be reduced until the peak power outpustightly lowered. Finally the exciter's
audio gain or output power is adjusted until theltrmeter "ALC" position indicates the
desired ALC level. This setting should normallyoallaround 150 mA grid current on a steady
carrier or "whistle".

Note: If the ALC is not connected, the amplifier must be fully loaded for maximum

output with maximum drive (not to exceed 100 watts) . The exciter's output should
then be reduced until 1000 watts PEP is obtained.

"ALC SET" control
Proper adjustment of the front panel "ALC SET" eohaccomplishes the following:

1.

Exciter's power is limited to a value that prodsieepredetermined maximum grid current in
the amplifier. The front panel "ALC SET" controktérmines the maximum grid current
obtained.

The "LOAD" control setting determines the maximyhate current and output power for a
given grid current. Never exceed 600 mA of shattyctycle (or 400 mA of long duty cycle)
plate current. Never exceed 200 mA of operating gurrent.

For normal SSB operation, the exciter power shdudd reduced until the ALC voltage
(measured in the ALC multimeter position) flickswgrds on occasional voice peaks. This
will produce the best audio quality. The drive danincreased for DX or weak signal SSB
operation until the ALC steadily registers voltage.

Also see theALC Adjustment” section on page 15, and thklUltimeter” section on page 6.
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Additional SSB Notes

The peak power output developed on SSB is limitgdhke amplifier loading, RF drive, and peak-
to-average power of the RF waveform. Proper loadihghis amplifier will produce excellent
linearity and a clean signal even if the output poievel exceeds one kilowatt PEP. An improperly
adjusted (too far counter-clockwise) "LOAD" adjusimh can produce flat-topping and splatter with
only a few hundred watts of RF output. The "LOARttgg is the single most important adjustment
for proper SSB operation.

Note: The "LOAD" control setting is the most important a djustment for good linearity!

To maintain linearityalwaysbe sure that the "LOAD" control is adjusted faoegh clockwisefor
thepeakdrive that will be applied.

Be considerate of others, NEVER "push” this amgilifnto envelope clipping or to the point where
the grid current approaches 75 mA on voice pedksvelope clipping can be also be avoided by
adjusting the amplifier's "ALC SET" control untté peak output power drops slightly from the
power obtained with full microphone gain and ayfudlockwise "ALC SET" adjustment. For the
cleanest audio, the microphone gain can be redurtiidhe ALC meter just flickers.

AM (Amplitude Modulation) Operation

The efficiency ofany conventionallinear amplifier must remain below half the peakicegncy

under maximum signal conditions (less a safetyofadch AM operation. Since this linear amplifier
has a peak plate efficiency of nearly 65%, theieagafficiency must be kept below 30% to maintain
linearity. The power dissipated in the tube anatifldbe more than twice the carrier output power.

The carrier power must be kept below 200 wattckean and safe AM operation. With 200 watts of
carrier, the peak envelope power will reach 800tsvaith 100% symmetrical modulation. The
modulated AM power output should be limited to 100@tts peak with non-symmetrical
modulation that enhances the positive peaks.

FM (Frequency Modulation), RTTY, and Digital Operat ion

The efficiency of this amplifier will approach 65#%the FM, RTTY and Digital Operation modes.
Since these modes do not require linear ampliboatif complex waveforms, the tuning can be re-
adjusted for maximum power at the desired outputgudevel. This will keep the efficiency as high
as possible.

Audio Distortion

One problem that often occurs when using a lineavgp amplifier is SSB audio distortion on one
or more bands. This distortion is usually causgdRE feedback from either a poorly designed
antenna or poor RF groundingREMEMBER THAT A GOOD GROUND FOR DC IS NOT
NECESSARILY GOOD FOR RFRF circuits require short connections with smoothge
conductors. Braiding or woven wire has a very HRfhresistance and should be avoided. See the
"Grounding” section on page 11 of this manual. &detailed suggestions on grounding are
available by requesting Ameritron's Tech BulletmRF Feedback.
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QSK Operation

The antenna transfer relay in the AL-80B takes agprately 15 milliseconds to change states.
This precludes using the standard internal relayQ&K CW operation. Commonly available
vacuum relays are specified at 5 to 7 millisecarfdsvitching time. Even expensive vacuum relays
are less than ideal for high speed QSK operat&ain60 WPM, less than 50% of the receive-time is
available with vacuum relays.

On PACKET, AMTOR, and other modes, delay can beeddtb the transmit and receive

changeover to use either vacuum or our standaagt effectively. Ameritron offers two high-speed

PIN diode options that permit operation on modegireng high speed receive-transmit switching.
Both systems offer noiseless switching times ofeunzhe millisecond. Since PIN diode systems
are several times faster than vacuum relay systtdmag, allow over 90% of the available receive
time to be used at 60 WPM.

Ameritron highly recommends using the external (&switch. This stand alone PIN diode switch
can be used with almost all types of amplifiers aadsmitters. Modifications are not required in
amplifiers used with the QSK-5 unit. The QSK-5 igtes directly from 120 Vac power lines.

Ameritron also offers an internal QSK board as acspsaver for the AL-80B. This internal board
is slightly less expensive. However, it providessl flexibility and serviceability than the extdrna
QSK-5 unit. Factory installation of the QSK-5PChighly recommended. Contact Ameritron for
details on the QSK-5 and the QSK-5PC.

Periodic Maintenance

The high voltage present on various parts of th@léer will attract dust and dirt. The high
voltage areas at the bottom of the plate choke thedplates and insulators of the air variable
capacitors should be kept dust free. These areaddsbe inspected periodically, especially if the
amplifier is operated in a dusty environment. Ehaseas may be inspected by unplugging the line
cord and waiting a few minutes for the power supgpacitors to discharge. The high voltage
should then be checked with the internal multimbteplacing the meter switch in the HV position.

WARNING: High voltages can kill!!! Accidental contact with the voltages in this
amplifier can be lethal!
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For your personal safety, please observe the following precautions:

1. NEVER defeat the interlock.

2. NEVER remove the cover with the amplifier connectech® power line.

3. ALWAYS allow several minutes for the capacitors to disgbafter unplugging the
amplifier andbefore removing the cover.

4, ALWAYS select the high-voltage (HV) function of the Muaigter to check the high
voltage potential. Doot remove the cover if voltage is indicated.

5. ALWAYS ground the tube anode (top metal conductor) toctiessis before touching
anything inside the amplifier.

6. ALWAYS be cautious of heat. Many components inside thpliien operate at high
temperatures.

7. NEVER make any unauthorized component or circuit modiftns to this product. The
only acceptable source for modifications is Ameritrorasource approved by Ameritro
Unauthorized modifications almost certainly viitreasethe risk of equipment failure or
personal injury.

The cover should be removed and a low value (BD@ohm) two-watt or larger resistor should be
secured to the chassis. The other end of thistoeskould be connected to the tube anode with an
insulated clip lead.

CAUTION: NEVER ground the anode directly to the chassis wit hout a series
resistor. Component damage may occur from the curre nt surge.

Note: This resistor is a safety device that must be inst  alled when beginning service
work and removed when the work is finished.

Dust and dirt can be blown out of the amplifiertwé shop vacuum or a high pressure air hose. A
soft bristle brush dipped in alcohol can be usedi¢an particularly dirty areas. If the amplifisr
operated in a dusty environment, a non-conductwerkestriction foam air filter can be placed over
the ventilation holes on the left side of the cabinear the filter capacitors. Placing an aiefilt
over these air inlet holes will substantially redube amount of dust entering the cabinet. Most
hardware stores stock suitable air filter matehak are used as replacement filters for window air
conditioners.
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Parts List

Power Supply / SWR Board (50-0080-1)

Designator Description Ameritron PN
D101,102,114,115 CDHS270 (1N34A) 302-0270
D103 1N5239 (1IN757A) Zener 9.1V 301-5239
D116-120 1N4001 300-4001
D104-113 1N5408 300-5408
C101 27 pF 500 V 200-0027-1
C102,105 0.001 uF 1 kV 200-1100-2
C103 10 pF 1 kV 200-0010-2
C104 3-12 pF 500 V Trim 280-5012
C106,125,126,129,135- .01uF 50 V Disc 200-2100
137,150,151,153,154
C140 0.47 uF Tant 272-3472-2
C107-116 0.01 uF 1 kv 220-2100-1
C117-124 210 uF 450 V Elect. 270-6210-7
C127 270 pF 500 V 200-0270
C128,138,132,139 0.1 uF 50 Vv 200-3100
C130,131 0.01 uF 250 Vac 200-2100-1C
C133 2200 uF 25V 270-7220-1
C134 220 uF 25V 270-6220-1
C153 10 uF 25V 270-5100-1
R101 4.7k mox 1 W 103-3470
R102 470k 1/4 W 100-4470
R103,104,121,136 10k 1/4 W 100-4100
R105 10 ohm 1/2 W 101-1100
R106 1.50hm2 W 1% 104-0150
R107 0.6 ohm 3 W 1% 104-0060
R108,109 1M 3 W 1% special high voltage type 104-6100
R110,111 750k 2 W mox 2% 104-5750
R112-119 50k 7 W 5% 107-4500-1
R120 51ohm 2 W mox 5% 104-1510
R122 6.8k 1/4 W 100-3680
R123 1.8k 1/4 W 100-3180
R124,125 50Kk trim pot 133-4500B
R126,128,128 47k 112 W 101-4470
R127 10 ohm 10 W 175 110-1100
R130 47 ohm 1/2 watt 101-1470
R132,133 10 ohm 10W 175P 110-1100-1
R137,138 1k 1/4W 100-3100
RLY102 SPDT 12 Vdc 16A 408-1216
RFC101 Choke 3 turns FB-73 10-15168
T101 Toroid 10-14134
Q101 2N3904 305-3904
Q102 2N3906 305-3906
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Q103 2N3906 305-3906
Q104 2N3904 305-3904
Q3 (see main chassis) MJF3055 transistor, NPN 305-3055J
F101 2 A 250V SB 755-1102

TR Relay Board (862-1306-RLY)

Designator

Description

Ameritron PN

RL1, 2

RTE24012 12V 8A DPDT Relay

408-6124

Tuned Input Board (50-0080-2)

Designator

Description

Ameritron PN

C201 (tube side)

See input chart

C202 (transmitter side)

See input chart

L201 See input chart
S201 Input switch 500-4811
AL-80B Tuned Input Chart
BAND C201 (pF) tube L201 C 201 (pF) transmitter side
160 2700 (250-1270H) 28.75T (405-1287) | 2000 (250-1200HK)
80 1300 (250-1130H) 23.75T (405-1237) ] 1000 (250-1100§)
40 820 (250-0820H) 13.75T (405-1137) ] 500 (250-0500)
20/30 470 (250-0470)| 9.75T (405-1097) | 270 (250-0270)
15/17 360 (250-0360) | 6.75T (405-1067) | 220 (250-0220)
10/12 220 (250-0220) | 4.75T (405-1047) ] 180 260-0180
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Meter Board (50-0080-3)

Designator Description Ameritron PN
D301 CDHS270 (1IN34A) 302-0270
C301, 302 0.47 uF 50 V tantalum 272-3470-2
C303, 304, 307-311, 314,0.1 uF 50V 200-3100
315
C305, 306 0.001 uF 1 kv 200-1100-2B
R301, 302 2.2M 1/4 W 100-6220
R303 390 ohm 1/4 W 100-2390
R304 2.2k 1/4 W 100-3220
R305 470k 1/4 W 100-5470
R306, 310 10k 1/4 W 100-4100
R307 100 ohm 1/4 W 100-2100
R308, 311 33k 1/4 W 100-4330
R309 4.7k 1/4 W 100-3470
R312 330 ohm 1/4 W 100-2330
R313 270 ohm 1/4 W 100-2270
IC301 LM324 324-0324
Q301, 302 2N3904 305-3904
Q303 2N3906 305-3906
S301 Rotary 2P6T 500-1563

Timer / Overload Board (50-0080-5)

Designator Description Ameritron PN
C501-506 .01 uF 50 V disc 200-0416
C507,508 A7 uF tantalum 203-0530
C509 100 uF 25V 203-0564
D501, 502 1N4001 300-0266
D503 5.6 V zener 301-710
IC501 LM 358 dual op-amp 311-0724
Q501 NPN transistor MJF3055 305-3055
Q502 PNP transistor 2N3906 307-0722
Q503, 504 NPN transistor 2N3904 305-0645
R501-503 10k 1/2 W 101-0643
R504, 505 3.3k 1/4 W 100-0729
R506, 508 680 ohm 1/4 W 100-0532
R507 1.8k 1/4 W 100-0728
R509 1 meg 1/4 W 100-0730
R510 1k 1/4 W 100-0727
R511 180 ohm 1/2 W 101-0384
RLY501 DPDT 12 V dip relay 408-2135
FB FB 73-801 Ferrite Bead 10-15168
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Al-80B Main Chassis Parts List

Designation Description Ameritron PN
Bl Blower 410-3138
C1-3 0.001 uF 7.5 kV 200-1100-7
C4 500 pF Doorknob 7.5 kV 290-0500-7
C5,6 170 pF Doorknob 7.5 kV 290-0170-7
C7 Air Variable Plate 282-2112-1
C8 Air Variable Load 282-2573-1
D1 LED, Red 351-5002
F1,2 See Jumper ConnectionsChart | —emeememeeeeee
50-0080-1 Power Supply / SWR Board Assembly 50-0080-1
50-0080-2 Input Circuit Board Assembly 50-0080-2
50-0080-3 Metering Board Assembly 50-0080-3
50-0080-4 RF Tank Board Assembly (only parts L1-L2) 50-0080-4
50-0080-5 Timer-Overload Board Assembly (optional.-See page 50-0080-5
L1 "L " Coill 10-13165
L2 LF Coil (mounted on 50-0080-4) 10-13240
L3 HF Coil (mounted on 50-0080-4) 10-13108
M1 Meter (Forward and Reflected) 400-3581
M2 Meter (grid and plate) 400-3580
R1 1 k pot (ALC limit) 161-3100-1
R2 100 k pot (ALC SET) 105-1341
RFC1 Parasitic choke 10-15105
RFC2 Plate Choke 10-15197
RFC3 2.5 mH Choke 401-6250-1
S1 Band Switch 500-2135
S2 Lighted Switch 507-1157
S3 Rocker Switch 507-1150
S4 Interlock Switch 504-3247
R3 33 ohm 1/4 watt 100-2330
Q3 Transistor MJF-3055 305-3055J
T1 Transformer 406-1109-2C
V1 3-500Z Tube 380-05002
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Frequency Coverage

AL-80B AL-80BX
160 meters 1.8-2.0 MHz 160 meters 1.8-2.0 MHz
80 meters 3.3-4.4 MHz 80 meters 3.3-4.4 MHz
40 meters 6.3-8.3 MHz 40 meters 6.3-8.3 MHz
20 meters 10.1-15.5 MHz 20 meters 10.1-15.5 MH3
15 meters 16.5-21.5 MH2? 15 meters 16.5-21.5 MH2?
10 meters 24-29 MHZ

Operation on 11-13 MHz, 15.5-16.5 MHz, and 25-2M1z will damage components.

Figure 3 Frequency Coverage

Amplifier Tuning Log

Band

"LOAD"

"PLATE"

160 CW

160 SSB

80 CW

/5 SSB

40 CW

40 SSB

30 CW

20 CW

20 SSB

17 CW

17 SSB

15 CW

15 SSB

Fill in this log with the amplifier settings to aqukly change bands. Use a pencil as settings may

Figure 4 Tuning Log

change with different antennas.
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Notes:
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Schematic Diagrams
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This schematic is for AL-80B amplifiers
with Serial Number 20737 and up.

.

'MODEL No. I REVISION PCB P SHEET OF

AL-80B 862-1306-RLY1 3 4

BESCRIPTION

TR Relay Board

DATE

01/09/15

'PC BOARD

RLY

AMERITRON

REVISED

DRAWN BY
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STARKVILLE, MS 39759
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AMERITROR

116 Willow Road
Starkville, MS 39762

AL-80B Limited Warranty
Ameritron warrants to the original purchaser thas tproduct shall be free from defects in
material (except tubes and RF output transistarsyarkmanship for one year from the date of
original purchase.

During the warranty period, Ameritron or an autled Ameritron service facility will provide
free of charge both parts (except tubes and RFubttgnsistors) and labor necessary to correct
defects in material or workmanship.

To obtain such warranty service, the original pasgr must:

(1) Complete and send in the Warranty Registratiom Car
(2) Notify Ameritron or its nearest authorized servifaility, as soon as possible after
discovery of a possible defect, of:
(a) The model number and serial number, if any:
(b) The identity of the seller and the approximateddtpurchase;
(c) A detailed description of the problem, includirgtails on the equipment.
3) Deliver the product to the Ameritron or thearest authorized service facility, or ship the
same in its original container or equivalent, fuligured and shipping charges prepaid.

Correct maintenance, repair and use are impor@ndbtain proper performance from this
product. Therefore, carefully read the Instructidanual. This warranty does not apply to any
defect that Ameritron determines is due to:

D Improper maintenance or repair, including theahation of parts or accessories that do
not conform to the quality and specifications af tiriginal parts.

(2) Misuse, abuse, neglect or improper installation.

3) Accidental or intentional damage.

All implied warranties, if any, terminate one (1) year from the date of the original
purchase.

The foregoing constitutes Ameritron's entire olliga with respect to this product, and the

original purchaser and any user or owner shall hmveemedy and no claim for incidental or

consequential damages. Some states do not aleitations on how long an implied warranty

lasts or do not allow the exclusion or limitatiohiocidental or consequential damage, so the
above limitation and exclusion may not apply to.you

This warranty gives specific legal rights and yoaynalso have other rights which vary from
state to state.

PLEASE RECORD THIS INFORMATION:
Model Serial No.
Date of Purchase
Purchased From
Warranty Card Mailed On
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