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For prolonged transmissions the amplifier gain can drop between 5% and 10% during the first minute 
which is normal while temperature balance of the tube is achieved. You can easily compensate this by 
increasing the drive power slightly. Once the drive power has been set, the output power remains 
stable with the time for hours.  

                                                        C A U T I O N 

For transmissions longer than 15 minutes the external auxiliary fan must be 
installed (see S.2-5).  

4-6. ON LINE Information Screens and Control Functions 

a) Besides the Warming Up and TRI (described above in S.4-1 and S.4-4), you have 12 more 
Information screens available. They are as follows: Forward Power, Reflected Power, Output Power 
(difference between forward and reflected), Antenna VSWR, Drive RF Power, RF Power Gain, Plate 
Current, High Voltage, Plate RF Peak, Screen Current, DC Power Input (product of plate current and 
high voltage), and Exhaust Air Temperature (Celsius and Fahrenheit scales). You can use them to 
monitor the technical state of the amplifier and associated parameters, in a digital form. 

Selection is made by the PREV and NEXT buttons.  You may change them while the amplifier is used 
and controlled in operate and standby modes, changes transmit and receive, without any influence by 
the measurement process. 

b)  You can control the display brightness, Auto-Operate feature, and antenna output assignments 
while ON LINE.  In order to enter the control menu, press the PREV+NEXT buttons simultaneously 
and hold them for two seconds.   Further proceed as described for OFF LINE mode below - see S.5-1, 
S.5-2, and S.5-3 for details. 

4-7. Auto-Protection System 

When any abnormal condition is detected, the amplifier will evaluate the risk and may use three 
different degrees of protection, depending on the nature of the problem.  Each event is accompanied 
by descriptive text. The VFD brightness is flashed to attract the operator's attention. 

a)  The first degree of protection consists of a warning message only and does not interrupt 
transmission.  Examples include "Reduce Drive", "Plate Current", etc.  You may continue to transmit 
under such conditions but you are close to a trip threshold. 

b) The second degree of protection is a trip to standby mode (Soft Fault).  An example is ** GRID 
CURRENT **.   All Soft-Fault messages are marked with two asterisks on both screen edges.  The 
message remains on the display until any button is pressed or until the auto-operate function returns to 
“operate mode” automatically.  The Soft Faults permit correction by the user, such as by using less 
drive, improving antenna VSWR, etc. 

c) The third degree of protection is a trip to OFF LINE mode (Auto-Protection). See S.6-5 - 
Troubleshooting.  If it is not evident why the trip has occurred, you may try to turn the amplifier on 
again. If the problem persists, you will need to contact your dealer - see S.1-2. 

N O T E 

The 6dB input attenuator is automatically inserted about one second after faulty 
tuning is detected at drive levels above 20W.  It is also switched off at every PTT 
release (unless inserted manually). 
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5. OFF LINE MODE 

There are three control functions and 14 information screens available in the Off Line Mode of the 
amplifier. For example, you may control the VFD brightness, enable/disable the Auto-Operate feature, 
and assign the antenna outputs. You may also list the auto-protection signatures. The tube is not 
powered at all (only the micro-controller is active) during these operations. 

5-1. Display brightness control 

Press the PREV+NEXT buttons simultaneously and the “Brightness=…" screen will appear on the 
bottom line. Use the NEXT button to control the display brightness in steps from 1 to 4. 

Briefly press the PREV+NEXT buttons in order to reach the auto-operate function (see next S.5-2), or 
leave the buttons unused for 20 seconds if you want to accept these selections. 

5-2. Auto-Operate enabling and disabling 

When enabled, this function will maintain the amplifier in OPER MODE automatically - see S.4-2.  The 
OPER button will be still functional, so you can change to STANDBY and return to OPERATE 
manually at any time.  The auto-operate function will be disabled temporarily when you enter the 
STANDBY mode but it will be restored after you return to OPERATE by depressing the OPER button. 

After having selected the display brightness (see the previous S.5-1), you may continue depressing 
the PREV+NEXT buttons in order to enable or disable the Auto-Operate feature.  The "Auto Operate = 
..." screen will appear on the bottom line.  Use the PREV button to select OFF or the NEXT button to 
select ON.  

Briefly press the PREV+NEXT buttons again in order to reach the last control function – the antenna 
outputs assignment (see the next S. 5-3).   Alternatively, you may leave the buttons unused for 20 
seconds.  In any case, the selections made so far will be retained in the amplifier’s memory. 

5-3. Antenna output assignment  

If there is no antenna connected to an antenna output then the output should be disabled. This will 
make the switching between two available antennas easier and, more important, it will prevent 
potentially damaging no-load transmissions.  

In order to enable or disable an antenna output, briefly press PREV+NEXT buttons successively until 
the “Ant:(1-…) 2-…3-…” screen appears.  Using the ANT button, move the brackets to enclose the 
antenna output you want to disable or enable.  Press the PREV button to disable or NEXT to enable it.  
Press PREV+NEXT briefly again to confirm the antenna output assignments and then leave the menu. 

N O T E 

All selections you make are stored in the amplifier nonvolatile memory.  If no 
button is pressed for 20 seconds, the selections made so far are accepted and 
the control function is left automatically. 

5-4. Reading Auto-protection Signatures 

On every Hard Fault protection trip of the amplifier, signature information is stored in its nonvolatile 
memory.  The 7 most recent auto-protection trip signatures are stored there, which may be forwarded 
to your dealer for diagnostics. 

In order to read the trip signatures, press the OPER button while OFF LINE.  The display will illuminate 
at full brightness and the beginning of the signatures list will appear.  Use NEXT and PREV buttons to 
navigate through the 7 pairs of screens.  For each auto-protection trip there is a pair of information 
screens, beginning with nA... and nB... where: 
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- "n" is the successive number of the event (nr.1 is the latest, nr.7 is the oldest one); 
- A and B mark the first and second parts of an information screen pair. 
 
Two lines, three groups by six symbols (36 symbols in total) are to be copied concerning every one of 
the 7 memorized events, from 1A-1B through 7A-7B. 

 
To decode the signatures please see S.6-5 (Troubleshooting). 

N O T E 

After every signature listing the tube warm-up time is reset to 180 seconds 
regardless of time in the OFF LINE state. 

6. MAINTENANCE 
N O T E 

If the characters on the VFD are dim, please follow the method of Display 
brightness control described in S.5-1. 

6-1. Cleaning 

W A R N I N G 

Do not use solvents for cleaning - they may be dangerous both for you 
and for the amplifier paint or plastics. 

Do not open the amplifier.  Cleaning of the amplifier outer surface can be done with a piece of soft 
cotton cloth lightly moistened with clean water. 

6-2. Fuse Replacement 

If it is necessary to replace the mains fuses, use only standard ones. 

The two Primary Mains Fuses of the amplifier are located on the rear panel (Fig. 2-1).  They are of the 
fast (quick blow) type, 1-1/4 x 1/4 inch Cartridge Fuses, Size "0".   Use 20A for 100-120VAC operation.  
Use 16A for 200-240VAC operation (15A standard is also acceptable). 

Besides the primary fuses, on the MAINS PCB (inside the amplifier) there are three small glass fuses 
(5x20mm European size): one 100mA 250VAC normal blow; and two 2A 250VAC slow-blow. 

These fuses should not be replaced by the user.  Should one of these fuses be blown, it may be 
indicative of a serious fault. A fault of this type will not occur under normal operating circumstances. 
Replacing these fuses involves special skills and is inherently dangerous.  For these reasons, we 
recommend this work be carried out by a trained service technician. 

6-3. Tube Replacement 

A single 4CX1000A/8168 ceramic and metal tetrode is employed in the amplifier.  Replacement is a 
complex and potentially dangerous procedure.  For this reason, we recommend this work be carried 
out by a trained service technician. Check with your dealer before attempting to replace your tube. 

6-4. The ACOM1500 Simplified Schematic Diagram   

See Fig.6-1 ACOM1500 Simplified Schematic Diagram. The 4CX1000A/8168 ceramic and metal 
radial beam tetrode (V1) is grid-driven. It can dissipate up to 1000W when forced air cooled and is 
specifically designed for class AB1 RF linear amplifiers. 

The input signal from the RF INPUT jack is passed through a broadband input matching circuit, which 
consists of components in the INPUT PCB and Rsw. This circuit tunes out the tube input capacitance.  
The swamping resistor Rsw is a termination load for this circuit and can dissipate up to 100W of RF 
drive power. 
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Cathode resistors labeled Rc create DC and RF negative feedback, thus stabilizing the gain and 
equalizing the frequency response. The varistor VSsg, in the screen grid circuit protects the tube and 
the screen grid voltage regulator in the event of an internal tube flashover. 

The combination noted as Lp1-Rp1 in the plate circuit is a VHF/UHF parasitic suppressor.  DC plate 
voltage is fed through chokes RFC1-RFC2 and the capacitor Cb3 blocks it from the output.  The output 
circuit consists of LP1, LP2, LL, CP1-CP3, and CL1-CL3, which form a classic Pi-L network to 
suppress any harmonic frequency emissions.  This tank is switched and tuned by S1A-S1C and the air 
variable capacitors CP1, 2 and CL1, 2.  The output signal is fed through an additional VHF low-pass 
filter for frequencies above 55MHz (Lf1, Lf2 and Cf). Then it is passed through the vacuum antenna 
relay K1, wattmeter current transformer TA1, and a high-pass filter RFCasw-Casw for frequencies 
below 100kHz, to the antenna switch and the three outputs.  The chokes RFC3 and RFCasw keep 
track of the antenna relay contacts and together with Casw prevent the plate supply voltage from 
reaching the antenna.  The RF choke RFCasw shunts the high voltage to ground should the DC 
blocking capacitor Cb3 fail.  The resistor Rasw protects Casw from electro-static voltage build-up from 
the antenna. 

The PLATE CAPACITIVE DIVIDER and RF WATTMETER are the main sources of information for the 
control circuit of the amplifier during the antenna impedance matching process. The control circuit is 
based on the 80C552 micro-controller from Philips. 

All supply voltages are delivered from the MAINS&LOW VOLTAGE and HIGH VOLTAGE SUPPLY 
PCBs.  The control grid, screen grid, and plate currents, plate cooling airflow temperature, reflected 
power, etc. are continuously monitored.  Many software-derived protections are based on this 
information. 

* Detailed electrical schematic diagrams are available from ACOM or from your dealer on request. 

6-5. Troubleshooting 

See S.5-4 for the method of reading the auto-protection signatures. You can decode them using the 
information below.* 

The signatures are structured in two lines, three groups by six symbols for every one event of auto- 
protection. The last event is numbered as 1A-1B pair of lines, and the oldest one is 7A-7B. 

The meaning of the first group is as follows: 

a) nA - the number of the trip; 

b) Next three symbols mean the following: 

PN0 - tests made during Power-On procedure, before HV is ON; 

PN2 - tests made during Power-On procedure, after HV is ON and one second after step-start relay 

is closed;  

SB0 - tests made in Stand-By, during the warm-up period or while entering Stand By (from 

Operate);  

SB2 - tests made during Stand-By, after the warm-up period;  

PR0 - tests made while entering Operate;  

PR2 - tests made during Operate; 

   TR0 - antenna relay tests made while changing from Tx to Rx (during Operate) 

   TR2 - antenna relay tests made while changing from Rx to Tx (during Operate) 

   TR4 - antenna relay tests made during Tx (Operate mode) 

   TR6 - antenna relay tests made during Rx (Operate mode) 
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c) The last symbol of the first group designates the kind of the input parameter that caused the 
protection circuit to trip. The abbreviations in brackets below are the signal names/designations 
according to the CONTROL PCB electrical schematic diagram and signal type: 

1 - peak forward power (pfwd, analogue) 

2 - reflected power (rfl, analogue) 

3 - input (drive) power (inp, analogue) 

4 - peak anode alternate voltage (paav, analogue) 

5 - screen grid current (g2c, analogue) 

6 - plate current (ipm, analogue) 

7 - high voltage (hvm, analogue) 

8 - exhaust air temperature (temp, analogue) 

9 - drive power exists (*GRIDRF, logic)  

A - antenna power exists (*PANT, logic)  

B - output relay closed (ORC, logic) 

C - RF arc fault (ARCF, logic) 

D - control grid current too high (G1C, logic) 

E - +24VDC power supply error (PSE, logic) 

F - low airflow (LAIR, logic) 

For instance, "1ATR4B" in the first group would mean that the last auto-protection (1A) tripped by the 
antenna relay tests made during the Tx - Operate mode (TR4), and the "output relay closed - ORC" 
signal was failing (B). 

The next five groups of symbols carry information about the analogue and logic values as measured 
by the micro-controller at the moment of auto-protection trip. 

* Additional information is available from ACOM or from your dealer on how to interpret these values. 
Using an Excel application available from ACOM or your dealer free of charge, and a PC, you can 
decode these signatures. 

In case it is necessary to ship the amplifier please see S.7-3. 
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7. SPECIFICATIONS 

7-1. Parameters 

a) Frequency Coverage: All amateur bands 1.8-54MHz, extensions and/or changes on request. 

b) Power Output: 1500W PEP or 1200W continuous carrier, no mode limit. 
In continuous carrier modes (RTTY etc.) for transmissions longer than 15 minutes (up to several hours 
depending on ambient temperature), the external auxiliary fan must be installed. 

c) Intermodulation Distortion: Better than 35dB below PEP rated output. 

d) Hum and noise: Better than 40dB below rated output. 

e) Harmonic Output Suppression: 

1.8-21.5MHz - better than 50dB below rated output, 24-54MHz - better than 66dB below rated output. 

f) Input and Output Impedances: 
- Nominal value: 50 Ohm unbalanced, UHF (SO239A) type connectors; 
- Input circuit: broadband, VSWR less than 1.3:1, 1.8-54MHz continuously (no tunings, no switching); 
- Bypass path VSWR less than 1.1:1, 1.8-54MHz continuously; 
- Output (antenna) impedance range capability: VSWR up to 3:1 or higher. 

g) RF Gain: 13dB typically, frequency response less than 1dB (60-85W drive power for rated output). 
 
h) Primary Power: 100-264V (100, 110,120, 200, 210, 220, 230 & 240V nominal taps, +I0% -15% tol.), 
50-60Hz, single phase, 3500VA consumption at rated output. 

i) Complies with CE safety and electromagnetic compatibility requirements as well as 
FCC-regulations. 

j) Size & Weight (operating): W422mm x D355mm x H195mm, 26.5kg (16.6x14x7.7 inches, 58.4Lbs) 

k) Operating environments: 
- Temperature range: 0...+50 degs. Celsius; 
- Humidity: up to 95% @ +35 degs. Celsius. 
- Height: up to 3000m (10 000ft) above sea level without output deterioration. 

7-2. Functions 

a)  Antenna Impedance Matching Process: plate-load True Resistance Indicator (TRI) aided. 

b)  Three antenna outputs selectable by a button on the front panel. 

c)  T/R System: QSK operation with quiet, built-in vacuum RF antenna relay. 

d)  Protections: 
- Cover interlock for operator's safety; 
- Inrush power-on current is limited; 
- High voltage, control grid, screen grid, and plate currents; 
- Exhaust air temperature; 
- T/R sequencing; 
- Antenna relay contacts, including RF power induced in antenna from another nearby transmitter; 
- Antenna matching quality; 
- Reflected power; 
- RF arcs, including in antenna system; 
- Overdrive. 
 
e) Signatures of the amplifier internal status are stored in a nonvolatile memory for the 7 most recent 
auto protection trips. 
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f) High brightness 5x7 dot character vacuum fluorescent display (VFD) with bargraph for forward peak 
power and text messages to the operator. 

g)  Measurement and constant monitoring of 12 most important amplifier parameters via VFD. 

h) Menu-selectable display Brightness. 

i) Tube: a single 4CX1000A/8168 ceramic and metal radial beam tetrode with plate dissipation of 
1000W (forced air cooled, grid-driven), specifically designed for class AB1 RF linear amplifiers. 

7-3. Storage and Shipment 

C A U T I O N  

Should you need to transport the amplifier, use the original packing as described 
below. 

First, switch off the amplifier.  Pull the mains plug out of the wall outlet.  Disconnect all cables from the 
rear panel of the amplifier (remove the ground connection the last). Finally, pack the amplifier in its 
original carton. 

a) Storage environments: the amplifier can be kept packed in dry and ventilated unheated premises 
without chemically active substances (acids, alkalis etc.) in the following climatic environment: 

- Temperature range: -40 to +70 degs. Celsius; 
- Humidity: up to 75% @ +35 degs. Celsius. 

b) Shipping Size and Weight: W560mm x D560mm x H300mm, 29.5kg. (22 x 22 x 11.8 inches, 65Lbs) 
c) Shipping environments: all types of transportation, including aircraft baggage section up to 12 000 
meters (40 000ft) above sea level. 
 

E N D 


