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iIntroduction

The model MLA-2500 Linear Amplifier is a precision-built, compact, high-perfarmance instrument of advanced
design, praviding 2000 Watts PEP input on S3B, (USB, LSB} and 1000 Watts DC input on CW, ATTY and 55TV,
cantinuously. The MLA-2500 covers all Amateur bands between 1.8 and 29,7 MHz, and most MARS frequencies
without modifications,

The MLA-ZE00 iz constructed modularly. All electronic circuits are wired on easily removed or installed circuit
boards,

The amplifier employs two EM4AC 8875 external-anode ceramic/metal triodes operating in grounded grid, and a
continuows-duty built-in power supply, The MLA-2500 has a dual-speed cooling systam with automatic override
of slow speed when tube plates approach an unsafe temperature.

The MLA-2500 makes an ideal choice for the serious amateur interested in a state-of-the-art instrument. It is a
contest machine and perfect for any service requiring a highly refiable, compact operation.  Any sophisticated
electronic equipment will be damaged if operated incorrectly, and this Amplifier is no exception.

Flease read all the operation instructions before putting the MLA-2500 an the air.

The MLA-2500 Linear Amplifier is designed axclusfvely for use by General or above class of Amateur
Radio Operator.

DEMTRON RADIO CO. INC.

All DenTron products are manufactured in the United States of America

MLA-2500 Design Notes

The MLA-2500 has undergone extensive engineering tests before being released.

Several special transformers were tested before arriving at the present 24% pound transformer. Closa tolerances
and an all-out dedication to perfection demanded a specially built transformer. The result is a very high efficiency
tramsformer which has been expressly built for the MLA-2500.

Extensive tests ware porformed in the tank circuitry, The need was for & small encugh coil that would cover the
range betwean 1.8-30 MHz. Many different approaches were tried cut including a silver-plated copper tubing.  The
end result is @ new spproach to coil design which invglves a teflon-covered conducter that contains 18 pigces
of silver-plated wire for a greatly improved skin effect performance, This coil allows close windings which in turn
effectively improve Harmonic Suppression.

The teflon insulation, {Type E), outside of being a superb Diglectric, also makes an ideal environmental protector.
Tasts show that operation of the MLA-2500 involving this cail in high humidity environments or salty atmosphere
is greatly superior to other types of coils.

The MLA-2500 has been factory wired for 234 WV AC, Due to many different configurations of power plugs in
existence, the MLA-2800 is shipped without power connector. Drawing H on page 14 is designed to help vou
wire the power cord of the MLA-2500 to 8 normal househald power outlet.



[ 'Warning

The MLA-2500 has been
shipped from factory with-
aut the BE7S tubes, delay
tube and control relay, Thase
iterns are packed separately.
Be sure to install these items
bafore turning on the MLA-
2500.

Tube [nstallation Carefully
remove the EIMAC tubes
fram their boxes, Carefully
mave the two  paragitic
chokes in the tank compart-
ment of the MLA-2500 out
of the way. [Refer 1o Fig.
1and 2} Introduce an 8875
tube at left (ooking fram
frant} [Refer to Flg. 3L
Do not insert tube in this
encket, Move tube to socket
on the right, carefully guide
tube and apply pressure only
after yau have made sure
the tube pins are sitting
exactly owver the socket.
{Refer to Fig. 4} Introduce
second tube at left and guide
it propearly. Only then apply
pressure  and  insert  tube,
{Refer to Fig. 5) Clamp
parasitic chokes to the plates
of the 8875,

Delay  Tube  Installation
Refer to Drawing & on page
10 for lgeation PC-1002.
Dalay tube iz located on this
board. Be sure to guids the
tube before applying pressure
to it. [Refer to Fig. 7)

Control Relay Installation
Control relay is located on
board PC-1002 next to the
delay tube. Insert relay at
this |ocation follwoing the
right key. (Refer to Fig. 8)




To take full advantage of the MLA-2500 cooling system, it is highly recommended that the MLA-2500 be raised
up with the provided bail under normal aperation conditions.

Make sure to push continuous-duty button when operating the MLA-2500 in tune, CW - RTTY or SSTV,

10,

11.

12.

Make no attempt to put the MLA-2600 in service outside of the cabinet. Contact with voltages in this
Amplifier can ba fatal to the human body.

Maver attempt to operate the MLA-2600 with drive powar of more than 120 Watts!
Never attempt to operate the MLA-2500 without first connecting it to an antenna with an SWR of less than
2:1, or a 50 Ohm dummy load of sufficient power handling capscity or serious damage may result to the

amplifier,

Do not, under any circumstances, operate the MLA-2500 from a 117 Volt lighting circuit, because the circuit
conductors are not large enough to safely carry this load.

Mevar run Amplifier from an extension cord.

Do not attempt to change jumper connections on back of Amplifier without first removing power from the
MLA-2500,

Never attempt to push more than one ot the last three push button switches to the right of the push button
selector at any one given time (plate volt, plata currant, grid current).. These switches are positively inter
focked. Forcing them togather will severely damage the switch assembly, meter and associated elactronics,
Mever run the MLA-2500 on frequencies othar than spacified.

Do not run MLA-2Z500 in CW, RTTY, S5TV or tune without first pushing continuous-duty button.

Do not cover the top of the MLA-2600 with books, papers or other pieces of equipment or overheating
may result.

Do not usa different tuning procedures other than indicated in this manual.
When cleaning the MLA-2500, nevar blow high pressure air directly into the fan blades. Spinning the fanat

higher speeds than it was designed for can cause damage and freeze the rotor assembly of the fan. Use brush
in eleaning fan assembly.



MLA-2500 Specifications

Amateur Frequency Ranga:
160 Meter Band — 1.8 o 2.5 MHz
BED Weter Band — 3.5 to 4.5 MHz
A0 Meter Band — 7.0 to 7.3 MHz
a0 Meter Band — 14.0 1o 14.350 MHz
15 Meter Band — 21.0 to 21.450 MHz
10 Meter Band — 28.0 to 29.7 MHz

Mode:  LUSE, LSB, CW, RTTY, 53TV

Power Feqguirements: 234117
VAL, 5060 He

Plate Powear Inpot: 2000 Watts PEP for 858 operation
1000 Watts DC for CW, RTTY, 35TV

Drive Reguirements: For 2K FEP - approx. 65 Watt
For 1EW DT - 36 Watt

Duty Cyele:  100% at full Jegal power

RF Output Impedance: 251 00 ohens

Wattmeter Aceuracy:  + 10% full scale into 8 50 ohm resistive load.
The Wattmeter will always function as 2
refative autput meter into any reasonable
antenna load.

. Warning
Erroneous rmdi@';iﬁlbﬁﬁ&ﬁi‘_ﬁ; Hi'gh'.ﬁw'ﬁ’a.
Audio Frequency Responsa: 400-2500 Hz within - 6 db
Harmanic Radiation {Third-Order}:  Equal or better than 30 db down from
putput signal at full legal power, on
all bands.
Tube and Semiconductor. 2 Tubes
1B Diodes
1 Zener
Size: B Hx 14" W 1470
Weight: 47 Ibs.

Accessories: Rack Mounting Kit (Standard 18" Rack)
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Front Panel Controls

On-0ff Rocker Switch (Hluminated) - Turns power on and off,
Band-Switch - Selects desired harm bands (see frequency coveragal.

Plata and Load Knobs - Tuning adjusts Fi-MNetwork capacitors in tank circuit for proper resonance and loading on all
bands.

Mater 1 - Monitors exciter output power or amplifier output power (illuminated).

Meter2 - Pushbution selects 'munitoring either grid current, plate current or plate voltage [illuminated),

Rear Jacks

RAF-In - {Foar connecting to exciter BF output.)
RF-0ut - {For connecting the MLA-2600 to an antenna, )
ALC - Controls the exciter, to allow the highest average power without peak clipping.

Relay Controls - Transmit operation of MLA-2500 from exciter. Also allows fan ta go in high speed mode (if
continuous-duty pushbutton is depressed), while transmitting, and low speed on receive.

INSTALLATION INSTRUCTIONS

The MLA-2500 has been designed incorporating an interlock to prevent dangergus electrical shock.

Make no atternpt to put the Amplifier in servica outside of the cabinet -contact with voltages in this Amplifier
can be fatal

Lnpacking - Carefully remowve yaour MLA-2500 from its packing carton, and examine it closely for signs of shipping
damages. Should any damage be apparent, notify the delivering carrier immediately, stating the full extent of the
damage.

Fill out and mail the enclosed registration card,

Location

In general, the location of the MLA-2500 is not critical, however, there are certain considerations which must be
given to insure optimum performance. Extremely hot locations, such as near radiators or heating units shoufld be
avoided. Do not cover the tap of the Amplifier case with books, papers, or other pieces of equipment, or over
heating may occur. The back of the Amplifier case must not be obstructed and should not be placed closer than
three inches from a wall or the air inlet for the blower will be blocked and overheating of the Amplifier iubes may
OCoUr,

Power Requirements

The MLA-2500 has a built-in continuous-duty power supply which can be operated from either 234 WV AC or 117
W AC 5060 Hz., A jumper network is provided in the back of the Amplifier for easy change without remaving
the cabinet.

The MLA-2500 is shipped from the factory with jurmpers connected to operate on 234 WV AC It & highly
recornmended that the MLA-2500 be operated from its own 234 - 15 A [or greater) circuit. 18 117 ¥ cirouii is al!
that is available, it should be fused for 30 A and circuit conductors should not be less than * 10 andd me othe
equipment should be operated from this circuit. Mever run Amplifier from an extension cord.



Jumper Connection Diagrams

Below are pictorials of jumper connections located inside power network assembly for bath 234 W and 117 W oper-
atian, {Refer to Drawing C on page 12 for lacation of power network assembly ) The jumgers must be connected
as shown or severe damage to the MLA-2500 components may result.

234 Volt QOperation
BER
3 |

3 |
]:4 Pins 3 10 4

5
G

117 Volt Operation

1

2 |
[31 |Pins 2 to 4
4 | 3t05
5

G

Warning
Completely remove power from MLA-2500 before attempting 1o change jumper cannections on back of Amglifier.

Antenna Requirements
The MLA-2500 has been designed for use with antennas resonant at the operation frequency and having appras
imate impedances within the limits of 25 10 100 ohms.

The nominal output impedance of the MLA-2500 is 50 ohms and the SWH of this load should never exceed 2:1,
Although there are many types of antennas which will meet these requirements, the simplest is 8 one-half %) wave
dipole center fed with 52 ohim coax. For 8 detailed discussion on antannas, we suggest referring to an appropriate
antenma ook,

Most practical antennas exhibit an SWE range over a complete amateur band that exceeds 2:1. For this reason we
recommend using an anterna matching network such as the DenTron 160-10 AT ZKW model which will allow the
MLA-2900 to work inta 2 50 ohm resistive load Tor maximum power ransfer nto the antenna,

Caution

Mever atternpl to operate the MLA-2E00 without first connecting it to &n antenna ar 50 QObm dummey load of
sufficient power handling capacity OF Serfous SarEge may result

Ground Requirements

The MLA-2500 should be attached 1o a good earth ground through as short and as large & ground strap as passibiz
for best results, A binding post is provided an the rear of the MLA-2800 chassis for this purpose. 1S always a
good idea to connect the chassis of all associated equipment together and ground them at ane point to 2void ground
lpops.  We recommend that all of the squipment in your station be connected together and groundzd at e
DenTron 160-10 AT IKW Antenna Tuner,



Exciter Requirements

To operate the MLA-2E00 at the maximum legal input, it will be required of the exciter to deliver 65 watts PEP -
5SB AF power or 36 watts RF power on CW, RTTY, and Tune,

ALC
An RCA jack on the rear of the MLA-2500 Amplifier is provided for connection to the exciter of a transmitting

ALC voitage which controls the gain of the exciter so that any power level can be run up to 2000 Watts PEP
without peak clipping. {Refer to Drawing C on page 12 for location of ALC jacks.}

Relay

An RCA jack on the rear of the MLA-2500 is provided for connection to a pair of normally open relay contacts in
the exciter which close on transmit and thus eycle the MLA-2500 in transmit. {Refer to Drawing C on page 12 for
location of relay jack.]

[t also controls the fan speed, should the continuous-duty pushbutton be activated.

Tuning Procedure
Warning
Be sure that the MLA-2500 iz connected to a 50 Ohm antenna or & 50 Ohm dummy lead and that the praper
jumpers have been installed in the power network to match your AC power requirements (the MLA-2500 is

factory-wired for 234 Valt AC.)

For All Modes of Operation
Make sure to activate continuous-duty pushbutton when operating on TUNE, CW, RTTY, or 55TV.

CW, RTTY, 5SB, 85TV

1. Band switch to desired band.

2. Load control fully counterclockwise (CCW) on the number one (1) mark,
4. Tumne contral in the ARC provided for desired hand.
4

Pushbutton selector: A.  Continuous Duty - Pushed in
B. Stand By - Pushed out
C. Plate Current - Pushed in
0. Plate Volt - Pushed out
E. Grid Current - Pushed out

*Maote: All functions of the pushbutton assembly are true in the
“pushed in” position. EXAMPLE: Machine is in stand-by mode when “stand by"
pushbutton is pushed in.

Warning

Do mot attempt to push mare than one of the last three switches to the right at ane time (plate volt, plate current,
grid current].  Although they are positively interlocked to prevent this, forcing them will severely damage switch
assembly, meter and associzted electronics. Turn exciter on and insert a small amount of power into the MLA-2500
and adjust the tune control to a maximum reading on the Wattmeter; quickly adjust load control for a higher
reading on the Wattmeter. Re-adjust tune control for an even higher reading on the Wattmeter.

Repeat the apove operations until there is no longer a noticeable change on the Wattmeter,



Imsert full power [*Refer to procedure below for measuring exciter PWR ([approx. 36 Watts]] into the MLA-2500
&nd repeat the abowve procedure (tune, load, tune, lead . . . ) until there is no more ¢change in the reading of the

Wattreter. .
Warning

Da not use any other procedure for tune-up or erronecus tuning will ooour,

Mote:  Althaugh the MLA-2500 is a continuous-duty machine, the life of the tubes in it is directly proportional
to the time length they are being wsed. In the interest of extended life, energy conservation and na interference to
others, the above procedure should be done as quickly a8 possible. To calculate power input, multiply plate
current reading shown on plate current meter with plate volt resding (push plate volt pushbutton) shown on the
same meter and add exciter PWHR (*Exciter power can be read on Wattmeter by pushing the stand-by button in
and activating the exciter.)

POWER INPUT = Plata Volt X Flate Current + RF Drive

Service Data
Extreme caution should be exercised whenever making any adjustments inside the ML&-2500,
Removing Top Cover: After completely disconnecting the MLA-2500 from power, wait 16 minutes so all elestro-

Iytic capacitors have discharged through their bleeding resistors. The top cover can then be safely removed by
taking out the top row of three screws on both sides of the amplifier.

Removing Bottom Cower:  After completely disconnecting the MLA-2800 fram power, wait 15 minutes so all
electrolytic capacitors have discharged through their bleeding resistors.  The bottomn cover can then be sately re-
maved by taking out the bottom row of three screws on both sides of the amplifier,

Cleaning Amplifier Compartment Since the Amplifier compartment is forced-air coaled, it will collect particles
of dust which must be removed periodically. The frequency of clesning will be governed by how many hours the
MLA-2500 is oparated, and by how clean its environment is. When the blower wheel accumulates a large amount
of dust, the Amplifier should be cleaned. The best way to clean the MLA-2500 is to remove the top and bottom
cavers and blow the dust out with compressed air. |f cornpressed air is not available, a soft-bristled one-inch paint

brush can be uzed 1o brush the Amplifier clean,

Warning
Do not blow air directly into the fan blades, Use brush in cleaning blades of fan.
Tube Replacement

If it becomes necessary to replace the tubes in the MLA-2800, the same brand should be used. A new tube kit is
available from DenTron Radio Go,

Trouble Shooting

Careful consideration has been given to the design of the MLA-2500 to keep maintenance problems to a minimum.
Howewver, it is possible that sorme problem will arise which cannot be cured by tube substitution, I this occurs, we
suggest that you either return your unit to your dealer, or write directly to our customer service department de-
seribing your problem in detail. Include full information concerning external connections, control settings, asso-
ciated equipment, antenna; and make sure to indicate the serial nember of the MLA-2500. Do not return equip:
ment te the factory without prior authorization.

Returning tha MLA-2500 to the factory for service:

Obtain a return authorization from the customer service department, DenTron Radie Co. will assume no
responsibility if the transportation company refuses to pay a darmage claim due to improper packing or lack of
insurance.

g



Alignment

The MLA-2500 has been factary aligned and should provide years of troakle free service. Should it beeeme neces-
sary to &lign any of the circuits, the Tollewing procedires should be foflowed,

hhatar Adiustotents
The two meters on the frant panel ¢an be set 1o zerg by adjusting the sex sorews located on their faces,

KEnob Pointer Alignnent

When replacing the knobs on the MLA 2900, correct alignrment ot the Tune K.neb, Load Knob and Band Contrals
Knob is impertant.

Load Knoh
With plates fully meshed, the poineer showld be resting on pozitdon Noo 1 before the set sorew s bightened.

Tune Knoh

With plates fully rmeshed, the pointee should be resting 10 the lowest edoe af the 1.8 MH: ARC before the set sgrew
Is tightened,

Band Control: Knob
With shatt in 28 MHz posicion {CCW) make indicator on knob pons to 248, then ughoen the two sorows.

Wattrpater Calibration {Refer to Drawing & on page 10 for location of PC-1001)

The Wattmeter of the MLA-2E00 was dosigned 1o keep maintenance to @ minimum, [t is @ passive device and i
shauld provide vears of service and maintain its factory calibration. 1§ it becomas necessary 1o calibrate the Waitt
meter, the following equipment will be neoessary:

1. A 80 Ohm dummy loed with Bn SWH of no mere than 1.0%5:1 thracgh 30 MH2 and capable of handling 1 KWW

2. Anaccurate AF Watrmeter ar an accurate RF VYoitmater

I A transmitter with variable output to 36 Watts W at 14 MHz,

4. Inzulated Screwedriver

Wattmetar Adjustment  (Refer to Drawing B on page 17 for lecation of Wawmeter Control}

Toure M LA 2500 into the dummy ioad an 12 M2 following the normal tuning proceduses described previously in
thiz book. With an acgurate BF Wattmeter connected to the gutput of the MLA-2500 into the durmmy |Gad,
bncreasze drive 1o a reading of 1000 W on this extemal Wattmeter,

Adjust wattmeter control on top of the Wattmeter board with insulated serewdriver until the reading on Wattrmeter
on frant panel exactly matches the reading on the external Wattmeter. With this procadote the cabibration is
complere, This Contrel is accessible through top cover at rear of amp.

ALE has been lactary adjusted and should not require adjustment.

Should it bacame necessary to re-adjust ALD, a menitoring scope should be used, To keep the highest average
power {20 Watts PEP input] without peak cligping.

Adjust ALC control which is lucated on ALC Board (PC 1004 - Refer to Drawing A on page 10 for location of
PC1004.) This contrgl is aceessible through 1op cowver on 1R side of the mashing.



DRAWING A

MLA-2600 Top View f PC Board Localion
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DRAWING B
MLA-2500 Tap View / Location of Cantrals and Fusss
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DRAWING C
MLAZ2EOD Rear View
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DRAWING E
PC - 1002

CRAWING F DRAWING G
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MLA
2500

PARTS
LIST

PART MO, DESCRIPTION NGO, USED
W1, W2 Tube, 8375 2
D1, D2, D3 D4, 05, D6, OF, D8, 09, Diode 184007 16
oo, 011, 012, 014, D18, o6, B17
D3 Diode 1NZ85 1
a Dvinde TW3T14E 1
CR1 Fenar 8,1 - SOW 1
1. G2 Capacitor 001 - 1KY 2
3, C4, C15, 24, C25, 026, 27, Capacitor 07 - TEW 20
Cz8, €20, C30, €31, C32, C33, C34,
G35, G36, C37, C40, 41, C45
5 Capacitor G00Pf - BKY 1
C16, C16, G118, ©19, ©20, C21 Gapacitos, Electrolytic 150UF - 450 &
C22, 23 Capacitor SM, 47PF - 1500 z
C36 Capacitor, Electrolytic 100UF - 250 1
38 Capacitor, Electrolytic GDOUF - 26 1
c6 Capacitor S00PT - TRV i 3
7 Capacitor, Wariable 140PF 1
CE, CAZ Copagitor 100PE - GV 2
ca Copacitor 3X100PF - KW 3
C10, G171, Gal, Gdb, C47 Copacitar  100Pf - FEW
(R F3 Capacitor, Variable SO0PF 1
c13 Capacitor Sm 220Pf - 150 1
[ C1a Capacitor Piston Trimor  1-8Pf 1
" Resistor Swamping Noninductive 100 ohm - 26 W 1
R2 Resistor Fuze 1ohm 1/2W 2
R3 Fesistor Composition 47 ohm 172 W 1
R4, R12 A14, R1G, B16, RTF, R14 Resistor Gompasition 100K ohm - 2W 7
RS, RE, RTY Resistor Composition 1M - 24 3
RE Resistor Composition 47K ohm -2 W 1
Ra - Resistor Power 390 ohm - 25 W 1
R10, A11 Potentiometer Trimer 100K ohm 1/3 W 2
A12 Resistor Composition 27K ohm - 2W 1
ZRE] Resistor Composition 510 ohm - 1/2'W 1
FAN 1 ' Fan 1
FB1 Farita Beed 1
PC 10 Wattmeter Board 1
PG 1002 Power Supply, Contral Bosrd 1
PC 1003 Switch Board 1
PG 1004 &L C Board 1
SH1 Shunt 1
ALY Relay Antenna 1
ALY 2 Relay Control 1
RLY 2 Relay Dealy GMO7TST 1
BT - Switeh Power 117% - 164, 1
SVE Lwitch Interlock 1
w3 Switch Thermo 1
Mg X3 #330 Lamp, 12V z
Mo, Xy, Mg Xg Lamp Meter, 12 4
T1 Transfermer E‘r:n;-e_r 1
Fi Fuse FPower 117VAC - 154 5LO; 234 vac - 104 5LO i
F& Fuse Cathode 24 1
AFC- 1 i Choke 390 ahm H 1
RFGC . 2 Choke Flate ] 1
AFC- 3 Choke 2.5 MH 2z
RFC-7 Choke 25 MH 1
| RFC- 4 Choks 15 MH 1
RFC - 56 Choke Parasitic s
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