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SPECIFICATIONS 

GENERAL 

Primary Input Power 

Controls 

Indicators 

Dimensions 

Weight 

RF OSCILLATOR MODULES 

Model 

6047 
6048 
6049 
6050 
6051 
6052 

Frequency 

10-50MHz 
50-200MHz 
200-500MHz 
400-10 0 O~lliz 
1000-2000MHz 
2000-2500MHz 

Spurious Output 

RF Sample Output 

Power Adjustment Range 

Modulation Capabilities 

Weight 

115VAC ± 10% @ 5 Amp. max., or 230 VAC 
t 10% @ 3 Amp. max, 60 Hz (15122) or 
50 Hz (15155). See Attachment "A" for 
line voltage conversion. 

Main Power, RF Power Adjust, RF Frequency, 
Fault Reset, Modulation Select, RF Power 
Meter Range, RF Power Forward-Reflected 

Power On, Ready, Grid Overload, AM Modu­
lation Overload, RF Power Meter 

19" wide x 7" high x lS" deep 

Less than 50 Ibs. without RF Module 

RF Power Output (min.) 

65W 
65W 
65W 
65W 
45W 
35W 

- Greater than 30dB down (20-2500MHz) 
Greater than 25dB down (10-20MHz) 

- 30dB down (nominal) 

- 50mW to maximum rated power 

- CW, Internal Square Wave, External 
Pulse, External AM plate modulated 

- 10 Ibs. maximum 

I 
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MODULATION 

Internal Squarewave 

External Pulse 

External AM 

1KHz ± 10 Hz (internally adjus­
table ± 100 Hz) 

Minimum pulse width 5 microseconds 
Rise Time 0.6 - 1.1 microseconds 
Fall Time 0.8 - 1.4 microseconds 
Input Level, 5 volts into 1000 Ohms 

Frequency range, 150Hz to 10KHz 

Percentage of Modulation Zero to 90% 

Input Required 

Peak Power 

, 
,~ 

18 Volts RMS into 16 Ohms 

Not to exceed maximum rated CW 
power 
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DESCRIPTION 

1. Introduction 

The MCL Model 15122 is a high power RF generator which 

is completely solid-state except for the long life vacuum tube 

used in the RFOscillator Module. This generator covers the 

frequency range of 10 to 2500MHz with six plug-in RF oscilla-

tor heads. RF output power is adjustable over a range of 50mW 

to the maximum specified power for the head in use. All opera-

ting controls and indicators are located on the front panel for 

ease of operation. Internal modulation capabilities are CW and 

square wave. External modulation inputs provide pulse and AM 

modulation operation. The pulse input can also be used to gate 

the oscillator on for extended time periods since no maximum 

pulse width or duty cycle is specified. 

Protective circuits will return the unit to a fault con-

dition if high load VSWR is present, anode current is exceeded, 

or the top cover is removed. An RF sample port allows the opera-

tor to monitor frequency or the modulated RF signal on external 

r-- equipment while the generator is operating. Front panel meter-

ing displays forward RF power in two ranges and reflected RF 

power. Panel indicators provide status information for the main 

power on, ready, grid current overload, and AM modulation over-

load. 

38Al187 
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2. Mainframe (15122 or 15155) 

The RF generator mainframe contains the front panel mounted 

controls and indicators, heater regulator, high voltage power 

supply and regulator, low voltage power supply transformer, and 

AM modulation transformer. 

3. Control Circuit Board (C15l22-l) 

~- This printed circuit board plugs into a connector in the 

mainframe assembly. Low voltage rectifiers and regulation cir-

cuits on this board provide the voltage for operation of cir-

r-. cui try on the board, and for the panel indicators. The turn on 

delay timer, modulator, high VSWR trip, grid current sensing, 
r-

high voltage regulator driver circuits, and high anode current 

r- trip are incorporated on this board. 

r- 4. RF Oscillator Module (6047-6055 and 6151) 

,.r- ~ 
The RF oscillator is an easily installed module which con-

j 

~J 
1 
j 

tains the RF oscillator cavity, a directional coupler, and cali-

bration controls for the RF power meter. The cavity oscillator 

,~ I is continuously tunable over its frequency range and has an RF 

; 

I 
output coupling control to optimize operation at any frequency. 

,- , 
A dial readout of operating frequency is provided on the front 

~ I panel. The RF output and RF sample connectors allow easily ac-

I cessible connection to other equipment. 

I 
~I 
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Note: At times a cavity oscillator will not oscillate as the voltage is gradually 

increased by turning the voltage adjust control. When this occurs, use 

the following procedure: 

1. Set voltage adjust at approximate value. 

2. Turn mode selector switch to off. 

3. Turn mode selector to selected position. 

4. Unit will turn on. 

5. If external pulse is used, the pulse will turn unit on. 

The reason for the above is that oscillation begins from noise levels. 

The quality of the tubes used in the MCL generator is such that they have 

low noise floors. When the unit is turned on with a relatively fast rise 

tiwe (such as switching or externally pulsing), the noise spectrum contained 

therein wilL initiate the oscillation. 

, 
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1. 

OPERATION 

OPERATING CONTROLS AND INDICATORS 

All operating controls and indicators are located on the 

front panel of the RF Power Generator and associated RF 

Oscillator Mo:dules. Refer to Figure 1 for the location 

of operating controls and indicators. 

1.1 Main Power ON-OFF Switch and Main Power ON Indicator. 

This switch controls application of AC line voltage 

to the RF Power Generator. All circuit power is ap-

plied through this switch. An associated Red indica-

tor above the switch lights when the switch is placed 

in the ON position indicating system power is applied 

to the circuitry. 

1.2 Ready/Reset Switch. 

\ 
,~ 

The READY lamp indicates a standby condition. This 

indicator will light approximately two minutes after 

AC power is applied indicating high voltage is ready 

to be applied to the RF oscillator. The RESET switch 

will reset the fault circuit when operated. A fault 

is indicated by the READY indicator turning off dur-

ing operation and the unit becoming inoperative or by 

the indicator not lighting after the two minute time 

delay. 

MICROFILMED 
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1. 3 RF P ower Output Adj. Control. 

output power of the RF oscillator module is adjusted 

with this control. The range of adjustment is 50mW 

to the maximum specified power for the module in use. 

1.4 Modulation Switch. 

Selection of the operating mode for modulation of the 

RF carrier is the function of this switch. Internal 

modulation selection positions are: SQ WAVE which 

modulates the oscillator with a 1000Hz square wave, 

OFF which completely disables RF output, and CW which 

allows the oscillator to operate with no modulation. 

External modulation positions are: AM which enables 

the oscillator to be amplitude modulated in the plate 

circuit to 90% from 150Hz to 10KHz, OFF, and 

PULSE which allows pulse modulation from a 5 micro-

second pulse width to full CW operation. 

1.5 Frequency Adj. 

Output frequency of the RF oscillator is adjusted with 

this control located on the panel of the RF Oscillator 

Module. Frequency will increase with a clockwise rota-

tion. 

1.6 Output Coupling. 

RF coupling from the oscillator tube to the coaxial out-
\ ," 

put line is adjusted with this control located ~1±heO 
(.;R FILMEQ 
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panel of the RF oscillator module. Coupling should be adjusted for 

maximum output power at the desired frequency before the RF POWER 

OUTPUT ADJ. control is set at the exact power desired. 

1.7 RF POWER Meter, 100 W-IS W Switch, and FWD-RFL Switch. 

RF power output of the cavity oscillator is measured with the RF 

POWER meter in 15 and 100 watt full scale ranges as selected by the 

100 W-IS W range selector switch located at the left side of the 

power meter. The FWD-RFL switch at the right side of the meter 

switches the meter from a forward power reading to the reflected 

power reading calibrated at 15 Watts full scale. 

1.8 GRID OlLOAD Indicator. 

r Grid current ln excess of that specified for the RF oscillator head 

in use will cause the indicator to light, warning the operator that 

the output coupling adjustment of the RF oscillator is not properly 

set, or the oscillator is being operated beyond its maximum power 

specification. Increase coupling to decrease grid current. 

1.9 AM OlLOAD Indicator. 

External AM modulation in excess of that required for full modula-

tion at the full rated RF output power of the Oscillator Module will 

cause this indicator to light. The AM OlLOAD indicator is located 

at the upper left side of the modulation switch. The peak RF Power 

should never exceed the maximum rated power for the Oscillator 

Module in use. At RF power levels less than the rated power, it may 

be possible to over-modulate the oscillator without the overload 

light sh~wing this overload. 

MICROFILMED 
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2. CONNECTORS 

2.1 AC Power. 

Primary power is applied to the signal generator through 

J403, a standard three conductor male connector located 

at the rear panel of the unit. The AC power cord plugs 

into this connector. 

2.2 EXT. AM. 

External amplitude modulation is applied through this two 

conductor, 1/4" phone jack to the modulation trans-

former. This jack is located at the lower right of the 

MODULATION switch. 

2.3 EXT. PULSE. 

,~ Pulse modulation from an external source can be applied 

through this jack. The connector is a BNC type and is 

located at the lower left of the MODULATION switch. A 

shielded cable must be used for external connections to 

this jack. 

2.4 RF OUT. 

I This connector located on the front panel of the RF Oscil-

lator Module is the RF power output of the oscillator. A 

~I \ 50 Ohm type N coaxial connector is used for this purpose. ," 

I MICROFILMED 
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2.5 RF Sample. 

An RF signal which is de-coupled by approximately 30dB 

from the RF output of the oscillator is available at 

this jack. This signal can be used for connection to 

an external frequency counter if greater frequency reso-

lution is required or to an external crystal detector 

to monitor the modulation characteristics of the unit 

while it is operating. 

3. OPERATING PROCEDURE 

3.1 Connecti()ns. 

The following connections must be made to the RF genera-

tor before the unit should be turned on. 

3.1.1 Connect the RF OUT jack to the equipment under 

test or a 50 Ohm coaxial termination with a power 

rating of 100 watts minimum. 

3.1.2 Connect the RF SAMPLE jack to the desired test 

equipment. 

3.2 Initial Settings. 

Pre-set the following controls before the unit is turned 

on. 

I 
38Al187 
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3.2.1 Set the RF POWER OUTPUT ADJ. control to the RF OFF 

position. 

3.2.2 Set the FWD-RFL switch to the FWD position. 

3.3 System Operation. 

The following sequence should be followed to activate the 

unit. 

3.3.1 Set the main power switch to ON. The red indicator 

above the switch will light. After approximately 

two minutes, the READY/RESET indicator will light. 

3.3.2. Adjust the FREQUENCY ADJ. control to the desired 

operating frequency. 

3.3.3 Turn the RF POWER OUTPUT ADJ. control in a c10ck-

wise direction until there is an indication on the 

RF POWER meter, or until a maximum of 40 is at-

tained on the control. 

I 
CAUTION: 

If the OUTPUT COUPLING is badly misadjusted, 

no indication of RF power may occur. Do not 

turn the RF POWER ADJ. control past 40 until 

an RF indication is obtained. Refer to the 

next paragraph for output coupling adjustment. 

SHEET 14 DF 41 I 
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3.3.4 Rotate the OUTPUT COUPLING control for maximum 

power output. 

NOTE: If the adjustment of this control is in 

question, increase the coupling to maxi-

mum,as indicated on the panel of the RF 

oscillator module and gradually decrease 

the coupling to obtain the maximum power 

level. 

3.3.5 Set the RF POWER ADJ. control to the desired 

( power level and re-peak OUTPUT COUPLING for maxi-

mum power output. Repeat this procedure until no 

power change occurs when tuning the OUTPUT COUPLING. 

NOTE: 

In most cases, more than the rated output 

power is available. 

3.3.6 The reflected power can be measured by fletting the 

FWD-RFL switch to the RFL position. In the RFL 

position, the full scale reading is 15 watts re-

gardless of the 100 W - 15 W switch position. The 

RF Power Generator is designed to operate into a 

M1CROl=IlMED 
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nominal 50 Ohm termination, and is protected 

against damage as a result of operation into an 

open, short or badly mismatched load. If the 

reflected power exceeds 10 watts, the high vol-

tage will automatically shut off and the READY/ 

RESET indicator will de-activate. 

3.4 Modulation. 

~ To operate with internal or external modulation, the 

( 

.( 

r-

~ 

:-

( 

I-

f I 
( I 
r-J 

/'- I 
~j 

following information should be observed. 

3.4.1 When operating with the MODULATION switch in the 

INT or EXT position it is desirable to view the 

detected waveform on a scope. A detector can be 

connected to the RF SAMPLE jack for this purpose. 

3.4.2 For external pulse application, apply a positive 

pulse of 5 volts with a pulsewidth of 5.0 micro-

seconds minimum to the EXTERNAL PULSE jack. 

3.4.3 For EXTERNAL AM MODULATION apply a modulating 

voltage of 15.0 VRMS maximum to the EXT AM jack 

and set the RF POWER OUTPUT ADJ control to just 

below the level at which the AM OILOAD indicator 

flashes on modulation peaks. 

4. INTERCHANGING RF MODULES 

RF Oscillator Modules may be interchanged to provide various 

frequency ranges as required. Turn off the main power, re~ 

, ,-

M/CROJ:/lMED 
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-~-
/ 

move the RF cables from the module, unscrew the two captive 

screws at the sides, and carefully slide the module from its 

housing. A new module may now be inserted and locked in posi-

tion using the screws. 

~ 

I , 
,/' 

,~ 
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THEORY OF OPERATION*· 

*Refer to the Functional Block Diagram and System Schematic Dia-

gram for additional information. 

1. PRIMARY POWER DISTRIBUTION 

Line voltage from the ~C connector J403 on the rear panel is 

routed through circuit breakers CB401 and CB402 to the main 

power ON-OFF switch S402. With this switch closed, power is 

applied to the cabinet blower B401, heater regulator trans-

former T404, low voltage power supply transformer T402, and 

to the normally open contact of READY/RESET relay K401. 

2. HEATER REGULATOR 

The heater-regulator is located in the RF Oscillator Module 

section of the mainframe assembly. Voltage from the low 

capacitance transformer T404 is rectified and applied to the 

regulator circuit consisting of Q401 and Q402. Q402 is an 

integrated circuit regulator which drives the series pass 

tr~~sistor Q401. The output voltage of this regulator is 

fixed at a nominal 6.0 volts and is not adjustable. 

3. LOW VOLTAGE POWER SUPPLIES 

Three power supplies on the control circuit board are used to 

provide power to the control and indicator circuits on the 

system. 

3.1, 12 Volt Supply. 
,~ 

Voltage from T402 is applied to pins 1 and 2 

SHEET18 O~ 4'1 
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3.2 

printed circuit card connector J406. This voltage is 

rectified and filtered and applied to the integrated 

circuit regulator Q30l. The output voltage of this 

regulator is a fixed 12 volts which is utilized in the 

high voltage regulator driver circuit. 

CAUTION: 

This circuit operates at the positive anode 

potential. When measuring, be certain to 

observe adequate safety precautions. 

15 volt Supply. 

Voltage from T402 is applied to pins Nand M of J406 

to supply the AC power for this supply. The voltage 

is rectified, filtered, and applied to the integrated 

circuit regulator Q304. The output of this regulator 

is a fixed 15 volts which is used to operate the con-

trol and protective circuitry on the Control Circuit 

BOard. Unregulated DC from this supply operates the 

panel indicator lamps and the READY/RESET relay. Output 

voltage can be meastired from blue test point TP303 

(positive) to black test point TP304 (negative). 

3.3 55 Volt Supply. 

This supply receives voltage from T402 at pins 20 and 21 

of J406. A 55 volt nominal output from this unregulated 
, 
'~supply is used to operate the cathode modulator circuit. 

output voltage can be measured from the green A1le1?~~~~nt 

3 sAitS\jE'O 
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TP302 (positive) to the black test point TP304 (nega-

tive). 

4. TIMER 

The timer circuit provides a two minute turn on delay which 

inhibits the application of anode voltage to the oscillator 

tube while it is heating. The timer operates from the regula-

ted 15 volt power supply. The voltage is applied through 

the RF Oscillator Module, Thermal Relay K70l, and chassis 

interlock S40l. A programmable uni-junction transistor 

(PUT) Q308C generates the delay with timing components con-

sisting of C308, R337, and R339. When the delay period has 

elapsed, a high is applied to the AND gate Q307C which applies 

a high to the READY/RESET relay driver. If the RF Oscillator 

Module is removed or one of the interlocks opens, the 15 volts 

is removed from the timing circuit, thus preventing it from 

operating. Removal of this voltage while the unit is in opera-

tion after the time delay, will reset the timer and cause the 

READY/RESET indicator to go out. The system will then start 

another two minute warm-up cycle before the lamp will again 

light and the generator can be operated. 

5. READY/RESET RELAY AND DRIVER 

A high from AND gate Q307C applied to transistor pair Q308D 

switches the transistor on applying a ground on the relay 

con~rol line. This low energizes the coil of the READY/RESET 
," 

I relay K40l and also turns on the READY/RESET indicator DS403. 

~- M',...~_ 
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5. When K40l energizes, the relay contacts apply AC power to the 

adjustable RF POWER OUTPUT ADJ. transformer T403. 

6. HIGH VOLTAGE POWER SUPPLY 

A continuously adjustable tracking regulator circuit is used 

to provide the anode voltage for the RF Oscillator Module. 

The voltage reference level for the regulator is established 

by R402 and R403. This level is compared in the differential 

amplifier Q305 with the level set by R3l2. The differential 

amplifier output is coupled to the high voltage regulator by 

optical isolator Q303. Isolation is necessary due to the 

series pass regulator network operating at voltages up to 

1000 volts, and the reference amplifier operating at circuit 

ground. The high voltage regulator consists of driver tran-

sistors Q703-Q706 and series pass regulator transistors Q70l 

and Q702. The reference voltage control R403 is mechanically 

coupled to the RF POWER OUTPUT ADJ. transformer T403 to main-

tain tracking at all operating voltages. 
r- -

7. MODULATOR 

7.1 SQ WAVE Function. 

r- Modulation transformer T405 secondary winding is shorted 

, 
1~ 

by modulation switch S404A. Input pin 11 of differential 

amplifier Q307Bis connected to the wiper of SYMMETRY ADJ. 

control R342 and the input (pin 10) of the amplifier is 

connected to REPETITION RATE ADJ. control R352 through 

S404C. These connections allow the amplifier to operate 
MICROFILMED 

:H~AllR7 

SHEET2l OF 41 



ArtekManuals => 2013

MeL/INC TEN NORTH _lEACH LAIliRANIlIE ILLINOI •• 015215 

TITLE: MCL MODEL 15122 AND 15155 HIGH POWER RF SIGNAL GENERATORS 

as a square wave generator which drives cathode modula-

tor transistor Q309. 

7.2 OFF' Function. 

Input offset bias on pin 11 of Q307B is removed and the 
r 

input is grounded which causes the amplifier to bias 

; Q309 off and turn the RF oscillator tube off. 

rl 
,I 
,I 
~I 
~I 
_~I 

7.3 CW Function. 

Pin 10 of Q307B is grounded to bias Q309 on providing CW 

operation of the oscillator tube. The modulation trans-

former secondary is shorted by.S404A. 

7.4 AM Function. 

The modulation transformer T405 is placed in the anode 

lead to the RF oscillator tube by S404A. The modulator 

transistor Q309 is biased on by Q307B. Modulation is 

applied to the oscillator through EXT. AM connector J402. 

The external modulation circuitry is located in the RF 

Power Generator mainfr~~e, and consists of a modulation 

transformer and a pe;:;k voltage indicator in addition to 

portions of a four-position, three-pole switch. The 

secondary of the modulation transformer is in series with 

the high voltage power supply and the triode RF oscillator. 

The voltage at the secondary of this modulation transformer 

is 707 volts peak to peak (when 15 VRMS is applied to the 

EXT modulation jack). If the RF POWER OUTPUT ADJ 

MICROFILMED 
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is set to produce a nominal voltage .(!)~ 645 volts at the 

output of the high voltage power supply, the modulation 

transformer output voltage will cause the total voltage at 

the triode RF oscillator anode to vary between 1000 volts 

and 290 volts in accordance with the applied modulation 

signal. The power output of the RF oscillator will vary 
~ 

with the anode voltage and produce the desired modulated 

RF output. The AM OVERLOAD indicator provided is a peak 

voltage indicator consisting of a resistive voltage 

divider and a neon lamp. The resistive divider samples 

the oscillator anode voltage and reduces a 1000 volt anode 

voltage to 82 volts which is just sufficient to ionize the 

neon lamp. Hence, when the neon lamp flashes, the peak 

anode voltage applied to the oscillator is equal to 1000 

volts, and the peak RF output is equal to the RF output 

that would be obtained if 1000 DC were applied to the 

oscillator. 

7.5 PuLSE Function. 

EXT. PULSE input jack J401 is connected through S404B 

to pin 11 of Q307B. Q307B amplifies and shapes the 

external pulse input and drives Q309 to turn the oscil-

lator tube on during the pulse input period. 

PROTECTIVE CIRCUITS 

,...,---1 ~Vol tage from the directional coupler in the RF oscillator 

J ftlf/C~OFILM£O 

8.1 High VSWR Trip. 

I 38Al187 
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module is applied to differential amplifier Q3l0A. This 

voltage level is set to 100mV at 10 watts reflected power 

by an adjustment in the oscillator module. Reference 

adjust control R325 is set to trip the fault switch when 

the RF reflected power exceeds 10 watts. When this level 

is reached, the output'of' Q3l0A goes high turning fault 

switch Q308 on. 

8.2 Anode Current Overload. 

The negative supply lead of the high voltage power supply 

is connected to circuit ground through a 10 Ohm anode 

current sense resistor R3l4. This resistor establishes a 

voltage proportional to the anode current which is applied 

to the differential amplifier Q307A by ANODE CURRENT OVER-

LOAD ADJ. control R3l6. This level is set to operate the 

fault switch when anode current exceeds 225mA. 

8.3 Excess Grid Current Indicator. 

Grid current is sensed by 27 Ohm resjstor R357 between the 

grounded grid of the oscillator tube and circuit ground. 

Voltage developed across this resistor operates differen-

tial amplifier Q310B which turns on indicator driver transis-

tor Q306. When Q306 turns on, the GRID O'LOAD lamp lights 

to indicate excessive grid current. R348 adjusts the point 

at which the lamp will light. 

\ ftAICROJ:"IL~EO 
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8.4 Grid Current Overload. 

Voltage across Grid Current Sense Resistor R357 also turns 

on giru current overload transistor Q30BB which applies 

the negative sensing voltage to the base of cathode modu-

lator transistor Q309. This reduces bias on Q309 limit­

ing current through the RF oscillator tube by increasing 

the tube bias voltage. 

B.5 Fault Switch. 

r- When a high is present from the high VSWR trip or anode 

current overload, SCR Q30BA turns on reducing the input 

voltage of gate Q307C reSUlting in the READY/RESET relay 

being turned off. Q30BA remains on until the READY/RESET 

switch is operated, removing anode voltage from Q30BA 

allowing the circuit to reset. 

9. RF OSCILLATOR MODULES (Refer to the schematic diagram at the 
end of this manual) 

All oscillator modules are electrically similar with exceptions 

in the grid shunt resistor and filament/cathode isolation cir~ 

cuits. The MeL Models 6047 through 6050 do not use the grid 

current shunt resistor. The MCL Models 6051 and 6052 use a 

200 Ohm resistor which shunts the 27 Ohm sensing resistor R357 

on the control circuit board to allow the circuit to measure and 

sense a maximum of 40mA grid current. RF power from the oscil-

lator flows through the RF directional coupler to the RF OUT 

panel connector. The directional coupler provides decoupled 
,~ 

DC outputs to measure forward power in the 15 watt 

. ..., 
3BAIIB7 
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ranges, and reflected power in the 15 watt range. Power is 

applied to the module through a multi-pin connector J at the 

rear of the module. A jumper between pins 3 and 4 of this 

connector provide an interlock to prevent the system from 

operating if the module is removed. 

10. RF POWER METERING 

The DC output from the directional coupler in the oscillator 

module is connected through 15 W - 100 W meter range switch 

S406 and FWD-RFL switch S405 to the RF POWER meter M401. Meter 

calibration control R416 adjusts the meter for a full scale 

deflection with 100mV input. Calibration of the 100mV signal 

for both forward power ranges and the reflected power range 

is controlled by potentiometers in the RF oscillator module. 

, 
,~ 
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CALIBRATION 

GENERAL 

This section is to be used for recalibration of the equipment 

only after adequate performance tests are made to verify mal­

function. Recalibrat10n of controls is not normally required 

due to the inherent high stability of the solid state devices 

used in the system. If adjustment is required after replace-

ment of components, the following procedures should be observed. 

Set the MODULATION switch to CW, FWD-RFL switch to FWD, and 

100 W - 15 W range switch to 100 W unless otherwise instructed. 

Other controls will be set as required. Connect a 50 Ohm RF 

load to the RF OUT connector and the RF SAMPLE connector. Refer 

to the system schematic diagram, RF Oscillator Module schematic 

diagram, and Figure 2 -- location of test points and calibra-

tion controls, for information regarding test points and adjust-

ments. 

r- -
2. RF POWER METER 

2.1 Meter Calibration. 

Apply a 100mV DC level to the FWD-RFL switch S405 test 

point B. Adjust the meter calibration control R4l6 located on 

the back of the meter for full scale deflection. 

2.2 Forward and Reflected· Power Ranges. 

,Adjust the RF POWER OUTPUT ADJ. control for 15 watts out-
1~ 

put as indicated on an external power meter. Adjust the 15 watt 
MICROFILMED 
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3. 

calibration control in the RF oscillator module for 

full scale deflection of the power meter. 

2.3 100 Watt Forward power Ran'ge. 

Set the RF POWER OUTPUT ADJ. control for the maximum 

specified power output of the oscillator module in use 

and adjust the 100 Watt meter calibration control to 

read the correct power on the RF POWER meter. 

2.4 Reflected Power Range. 

Connect the generator to a mismatched load with a 2:1 

VSWR. This can be done using a "T" in the RF output 

line and two 50 Ohm loads connected in parallel. Slowly 

increase the RF output power until 5 watts reflected 

power is indicated on the external power meter. Adjust 

the reflected power calibration control in the RF oscil-

lator module for a 5 watt reading on the power meter. 

HIGH VSWR TRIP 

Using the same equipment setup as in paragraph 2.4 continue 

to increase the RF power until the reflected power reaches 

10 watts. The VSWR trip circuit should activate the fault 

switch and place the unit in a fault condition (READY/RESET 

light out). To set the trip level, adjust VSWR trip level 

control R325 on the control circuit board • 

MICROFILMED 
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4 • AN ODE CURRENT OVE:RL0AD 

4.1 Equipment Setup. 

Remove theRF oscillator module and connect a jumper to 

pins 3 to 4 of J404 to complete the interlock circuit. 

Connect a variable current source of 0 - 225mA minimum . 
to pin 16 of the control circuit board with the positive 

lead connected to circuit ground. Set the RF POWER OUT-

PUT ADJUST control to OFF and turn the system ON. In-

crease the current source until 225mA is reached. The 

anode current overload circuit should place the unit in 

a fault condition at this time. If this does not occur, 

adjust the Anode Current Overload Adjust control R3l6 

on the control circuit board until the fault switch 

operates. 

5. GRID CURRENT OVERLOAD 

5.1 Preliminary Connections. 

Remove the RF oscillator module and connect a jumper be-

tween pins 3 and 4 of J404. Connect 0 - 40mA current 

source with the negative lead at pin Z and the positive 

lead at circuit ground. Adjust the RF POWER OUTPUT ADJ. 

control to OFF and turn the system ON. 

5.2 Adjustment • 

. ~ Increase the current source starting from 0 and until 30mA 

, is reached. This level should cause the GRID O'LOAD indi-
,~ 

cator to light. Further increase in current w.irJtJcR'oFI1.MCD 
. -' -". 

38Al187 
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evidenced by reduced bias on the base of the cathode 

modulator transistor Q309. To set the GRID O'LOAD 

indicator level, adjust the Grid Current Indicator Adj. 

control R348 on the control circuit board. This should 

r- be adjusted to light the lamp at a 30mA current. Con-

nect a voltmeter to the base of Q309 and adjust grid 

overload adj. control R366 until the base voltage just 

begins to drop at 30mA. 

6. HIGH VOLTAGE POWER SUPPLY ADJUST 

6.1 Preliminary Adjustment 

with the unit OFF, connect an Ohmeter between the wiper 

of HV Reference Set control R402 and circuit ground at 

TP304. Turn the unit ON and adjust Amplifier Reference 

Control R312 for 6.0 volts at Pin 2 of Q305. 

6.2 Adjustment 

Connect a voltmeter from the anode lead of the Oscillator 

Module to circuit ground. Adjust the RF POWER OUTPUT 

ADJ. control for an indication of 100 on the panel. 

Adjust the High Voltage Set control R403 for a reading 

of 800 volts on the meter. 

MlCROFILMED 
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PARTS LIST 

MCL 6047 - 6052 and 6151* Oscillator Modules 

The following parts are common to all modules:' 

Ref. Symbol _D_e_s_c_r_i~p~t_1_·_o_n __________________ P_a_r_t __ N_umb __ -_e_r ______ Manufacturer 

R60l 

R602 

R603 

R604 

R605 

R606 

Z801 

DC 801 

L80l, L802 

Z901 

DC901 

L901, L902 

4.7K, ~W RC20GF472J 

Potentiometer, 7.5K 3006P-1-752 

270, ~W RC20GF27lJ 

Potentiometer, 50K 3006P-1-503 

Potentiometer, 2.5K 3006P-1-252 

150, ~W RC20GF15lJ 

MeL 6047 RF Oscillator Module 

Cavity Oscillator 

Oscillator Tube 

Directional Coupler 

24uH 

D6047 

27C1322 

23C1888 or 
23C133l 

4626 

MCL 6048 RF Oscillator Module 

Cavity Oscillator 

Oscillator Tube 

Directional Coupler 

3.3uH 

D6048 

27C1323 

27Cl187 or 
27C1332 

SWD3.3 

*Supercedes Model 6051 
, 
1~ 

Bourns 

Bourns 

Bourns 

MCL 

MCL 

MCL 

J.W. Miller 

MCL 

MCL 

MCL 

Nytronics 

1\.4 f f" J:? O~" 1lAI .... " '-... 
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ZlOOl 

DClOOl 

RlOOl, Rl002 

ZllOl 

DCllOl 

RllOl 

Z120l 

DC120l 

Rl20l 

Z1301 

DC130l 

Rl30l 

, ,.' 

MeL/INC TEN NORTH BEACH LAORANOE ILLINOIB 15015215 

MCL 6049 RF Oscillator Module 

Description Part Number Manufacturer 
~~~~~~-----

Cavity Oscillator 

Oscillator Tube 

Directional Coupler 

0.27 Ohm, 2W 

D6049 

27C1324 

27Cl186 or 
27C1333 

BWH 

MCL 6050 RF Oscillator Module 

Cavity Oscillator 

Oscillator Tube 

Directional Coupler 

0.51 Ohm, 2W 

D6050 

27C1325 

27Cl183 or 
27C1334 

BWH 

MCL. 6051, 6151 RF Oscillator Module 

Cavity Oscillator 

Oscillator Tube 

Directional Coupler 

0.51 Ohm, 2W 

D605l, D6l5l 

27B120l 

27C1250 

BWH 

MCL 6052 RF Oscillator Module 

Cavity Oscillator D6052 

Oscillator Tube 27B120l 

Directional Coupler 27C1232 

0.39 Ohm, 2W BWH 

MCL 

MCL 

MCL 

IRC 

MCL 

MCL 

MCL 

IRC 

MCL 

MCL 

MCL 

IRC 

MCL 

MCL 

MCL 

IRC 

MICROFILMEO 
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Ref. Symbol 

B401 

C401, C402 

C403 

C404 

C405, C406 

C407 

C408 - C410 

C411 - C414 

CB401, CB402 

CR401 

CR402 

CR403 

CR404 

DS401, DS403 , ,. 

MeL/INC TEN NORTH BEACH LA GRANGE ILLINOI •• O!5R!5 

PARTS LIST 

MCL 15122 MAINFRAME 

Description Patt Number - Manufacturer 

BLOWER 

Axial Vane 115V 30B1723 MCL 
Axial Vane 230V 30B1685 MCL 

CAPACITOR, Fixed, uF 
unless stated 

75,450V 39D756F450JT4 Sprague 

4000, 15V 39D4086015JL4 Sprague 

0.33, 12V HY375 Sprague 

75, 450V 39D756F450JT4 Sprague 

Not used 

.0.033, 600V 6PS-D33 Sprague 

75, 450V 39D756F450JT4 Sprague 

CIRCUIT BREAKER 

5 Arnp (15122) 30B1725 MCL 
3 Arnp ( 15155) 30B1726 MCL 

DIODE -

Rectifier, Silicon bridge BR830A Diodes, Inc. 

Rectifier, Silicon, lA, IN4001 Motorola 
50 PIV 

Rectifier, Silicon bridge MDA-922-1 Motorola 
-

Zener, Silicon, 5.1V IN5231 Motorola 

LAMP --
Indicator, LED, red MLED660 Motorola 

MICROFILMED 

38Al187 
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MeL/INC TEN NORTH .EACH LAORANOE ILLINOI. B0e52e5 

TITLE: 

~-

Ref. Symbol Description Part Number Manufacturer 

~ 
LAMP (Con't.) 

DS402 Indicator Assembly, neon 5l-N~-CWO Data Display 

~ 
DS404 Indicator Assembly, LED, 5l-R2-CRO Data Display 

red 

/ 

FILTER . 
(r-

FL401 Feedthrough, 12 section 1212-554 Erie 

.~ 
FL402 Feedthrough, high voltage 1280-060 Erie 

~ CONNECTOR 

J40l, Coaxial, BNC type, female UG625/u 
~ J402, 2 contact, k" <I- phone type, C12A Switchcraft 

shorting 
J403 AC line, male 7486 Hubbell 

~ 

J404 12 Contact, female DPX-13HVl-33S Cannon 

~- J405 Printed Circuit Card Con- R644 Vector 
nector, 44 contact, fe-
male 

/ 

RELAY 
/ 

K40l SPDT, 24V, 470 Ohm coil 388CQX-3 Magnecraft 

~ 

COIL --
/- L40l Choke, Filter 23Cl16l MCL 

/ METER 

M40l RF Power Indicating, 28B1209 MCL 
~- 0-15W and 0-75W 

TRANSISTOR 

Q70l, Q702 , NPN, silicon DTS801 Delco 
/' ," 

" Q703-Q706 NPN, silicon 2N3439 -tli 

MICROFILMED 
r-

38Al187 

~. 
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MeL/INC TEN NORTH BEACH LAORANOE ILLINOI. 8015215 

.--- TITLE: 

-

Ref. Symbol Description 
. - .. . Pa:r:t: Numbe:r . Man'ufacturer 

RESISTOR, Ohms ± 10%, 2W, 
fixed, unless spe:ci:f·i-ea 

R40l 15K, 25W 270-25-0217 Ohmite 

R402 50K, SOW, Adjustable 210-50-0588 Ohmite 

R403 Potentiometer· J197 Allen Bradley 

R404 560 RC42GF56lK 

R405 560 RC42GF56lK 

R406 100, ± 5%, ~W RCR20GlOlJS 

R407 45K, 60W HL-60 Dale 

R408 10K, ~W RC07GFl03K 

R409 lK, ~W RC07GFl02K 

R4l0 10K, ~W RC07GFl03K 

R4ll Not used 

R4l2 100, lOW 456ElO15 Sprague 

R4l3 220 RC42GF22lK 

R4l4-R4l7 220K ± 5%, lW RCR32G224JS 

R4l8 15K, ~W RC20GF153K 
-

R419-R421 56K RC42GF5-63K 

R422-R425 220K, ± 5%, lW RCR32G224JS 

R426 Potentiometer, 500 3059Jl-50l Bourns 

R70l 9.lK, ± 5% RCR42G9l2JS 

R702 10K, ± 5% RC.R42Gl03JS 

R703 11K, ± 5% RCR42G113JS 

R704 12K, ± 5% RCR42G123JS 

R705 
, 

12K, ± 5%, ~W RCR20G123JS ," 

I MICROFILMEO 

38A1187 
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TITLE: 

~-, 

Ref. Symbol 

~ 

S401 -, 
S402 

, 
S403 

S404 
(-

S405 --I 

S406 

-I 

1'--

T401 

/-
T402 

T403 

r 
T404 

~ T405 

MeL/INC TEN NORTH .EACH LAGRANGE ILLINOI •• 015215 

Description - - - - , - Par:t Numbe:r - -
~~~~~~~---------------

SWITCH 

dpst, momentary 

dpst, momentary 

dpst, momentary, lever 

3 pole, 6 posi ti-cm-, 
rotary 

dpdt, slide 

spdt, momentary, slide 

TRANSFORMER 

High Voltage Power Supply 

Low Voltage Power Supply 

Adjustable, 115VAC 
AdJustable, 230VAC 
Filament Supply 

Modulation 

NON-REFERENCED :ITEMS 

Panel, front 

Panel, top used with: 
fastener, stud 
ring, lock 

RFI Honeycomb Grill 

Filter, air, aluminum 
mesh 

Line cord 

Line cord connector 

22AC2 

7201J62BI 

7108J62BI 

B15022-10 

46206LSR 

46203MR 

23C1212 

23D1238 

23Cl197 
23Cl194 
23B1267 

23Bl199 

D15122-21 

B15022-32 
82-11-220-16 
82-32-101-17 

A15122-16 

19B1405 

24926 

7484 

Knob, RF Power Output Adj. 9F2L 

Knob, Modulation 
Optional Slides 

7F2L 

- Manu:f:a:ct:urer 

Microswitch 

C + K 

C + K 

MCL 

Switchcraft 

Switchcraft 

MCL 

MCL 

MCL 
MCL 
MCL 

MCL 

MCL 

Southco 
Southco 

MCL 

MCL 

Columbia 

Hubbell 

Nat'l Radio 

Nat'l Radio 

~lrcROF'LMED 
38Al187 
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MeL/INC TEN NORTH .EACH LAGRANGE ILLINOI •• oeRe 

r TITLE: 

. PARTS LIST 
r-

C-lS122-l MCL CONTROL CIRCUIT BOARD 

/.---
Ref. Symbol Description . Part Number • . Manufacturer 

CAPACITOR, Fixed, uF, 

r unless stated 

C30l ·50" 25V 
. 

TE'120.9 Sprague 

r 
C302 0.1, 100V 225Pl049lWD3 Sprague. 

r- C303 230, 25V Mallory 

C304 0.1, 100V 225Pl0491WD3 Sprague 
'r 

C305 .0015, lKV 5GAD15 Sprague 

r C306 15, l5V TEl089 Sprague 

C307 50, 25V TE1209 Sprague 
r· 

C308 56, l5V CSR13D566KL Mallory 

r C309 .022, 100V 225P2239lWD3 Sprague 

C3l0 Not used 
r 

C3ll 50, 100V WHllD506FlOOR Sprague 

r C3l2 100,25V TE12ll Sprague 

C3l3 0.33, 100V 225P3349lXD3 Sprague 
r -

C3l4 50, 100V WHllD506FlOOR Sprague 

r- C3l5 .001, 50V CYlSCl02M Centralab 

I C3l6 .01, 100V CYlSAl03M Centra lab 
r 

I C3l7-C3l9 1.0, SOV CY30ClOSM Centralab 

:-- C320 1.0, l2V TEl120 Sprague 

r-I DIODE, Rectifier 

J 
CR30l-CR303 , Bridge, silicon, lA MDA920-3 Motorola 

1~ 

I 
In ..... rt V t" I L-U" c.iJ 

r-

I 
38Al187 
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TEN NOATH .EACH LA OAANOE ILLINOla .015215 

.--- TITLE: 

_R_e_f_._S .... ymb~· _0_1 ___ ·_D_e_s_c_r_i..-!.p,-t_:J._·o_n_· __ · _. _. _' _. _' _'_'_'_' __ ' p'a:r:t: Numhe:r:: ,,' Manuf:a:c:turer 

~I 
~I 
~I 
~I 
~I 

CR304-CR309 

Q301 

Q302 

Q303 

Q304 

Q305 

Q306 

Q307 

Q308 

Q309 

Q310 

R301 

R302 

R303 
, 
," 

DIODE, Rectif·ier:' (con' :t) , 

Silicon, lA, 50 PIV IN4001 

SEMICONDUCTOR DEVICE 

In tegra tedCircui t7~ \Zol- - . 78·I.12C . 
tage Regulator, 12V 

Not used 

Optical Isolator, LED -
phototransistor type 

Integrated Circuit, Vol­
tage Regulator, 15Vi 
incl. heatsink, Wake­
field 207CB 

Integrated Circuit, dif­
ferential power ampli­
fier 

Not used 

MCT-2 

.78M15HC 

CA3094T 

Integrated Circuit, com- MC3302P 
para tor 

Integrated Circuit, tran- CA3097 
sis tor, SCR, put array 

Transistor, NPN, silicon; 2N5321 
incl. heatsink, Wake-
field 207CB 

Integrated Circuit, com­
parator 

RESISTOR, Ohms± 5%,~W, 
fixed, . unless stated 

Not used 

1.3K 

Not used 

MC3302P 

RC07GF132J 

Motorola 

Fairchild 

Monsanto 

Fairchild 

RCA 

Motorola 

RCA 

RCA 

Motorola 

F~~ I a ROFILMED 

f 
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MCL/INC TEN NORTH .EACH LAORANOE ILLINOI. S0l5liU5 

TITLE: 

Ref. Symbol Description . , , , : : : ' : : , : p'a:r:t Number : : ' . ' Manufa:cturer ' , ' 

R304 lOOK RC07GFI04J 

-
R305 Not used 

R306 4.7K RC07GF472J 

R307 6.8K RC07GF682J . 
R308 560 RC07GF561J 

R309 2.2M RC07GF225J 

R310 300, 2W RC42GF30lJ 

R3ll 3.3K RC07GF332J 

R312 Potentiometer, 20K ZV2032 Allen Bradley 

R313 39K RC07GF393J 

R314 10, lW RC32GFIOOJ 

R315 1.8K RC07GF182J 

R316 Potentiometer, lK ZVI022 Allen Bradley 

R3l7 3.3K RC07GF332J 

R318 100 RC07GFlOlJ 

R319 6.8K RC07GF682J 

R320 5.6K RC07GF562J 

R321 10K RC07GFl03J 

R322 150K RC07GF154J 

R323 15K RC07GF153J 

R324 5.11K ± 1% RN50C5113 -

R325 Potentiometer, 5K ZV5022 Allen Bradley 

R326 10M RC07GFl06J 

I R327 3.3K RC07GF332J , 
," 

I .oJF1LMED.. 

38Al187 
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MCL/INC TEN NORTH .EACH LAQRANOE ILLINOla .015RI5 

TITLE: 

Ref. Symbol· Desc:ription ' , ...... : p'a:r.t Nurnbe:r: ; : ' , ManUfac:turer ' , . , , . , 

R328 39K RC07GF393J 
, , 

R329 lK RC07GFI02J 
I 

R330 lK RC07GFI02J 

R331 56K RC07GF563J . 
R332 3.3K RC07GF332J 

R333 lK RC07GFI02J 

R334 lK RC07GFI02J 

R335 27K RC07GF273J 

R336 680 RC07GF681J 

R337 1.8M RC07GF185J 

R338 10K RC07GFI03J 

R339 1.SM RC07GFlS5J 

R340 12K RC07GF123J 

R341 11K RC07GFl13J 

R342 Potentiometer, 50K ZV5032 Allen Bradley 

R343 33K RC07GF333J 

R344 1.82K ± 1% RN50C1823 

R345 15K RC07GF153J 

R346 10M RC07GFI06J 

R347 lOOK RC07GFI04J 

R348 potentiometer, SK ZV5022 Allen Bradley 

R349 10K RC07GFI03J 

R350 560, lW RC32GFS61J 
, 

R351 , 2.2K RC07GF222J , .. 

R352 Potentiometer, lOOK ZVI042 Mfc!Rtr,!lJ(3~wey 

38Al18~ 
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MeL/INC TEN NORTH BlEACH LA CilRANCilE ILLINOI. a015215 

TITLE: 

_--....,;_-=-_.:..--___ . De sc:rip'ti on: : : : : : : : ' : : : : : . ; P·a.:r:t Nurnbe:r: : : : : : Ma:n:uf:a.:c:turer 

lOOK RC07GFI04J 

lK RC07GFI02J 

10K RC07GFl03J 

470 RC07GF47lJ . 
27, lW RC32GF270J 

lK, 2W RC42GFl02J 

lK, 2W RC42GFl02J 

22, lW RC32GF220J 

560 RC07GF56lJ 

lOOK, ~W RC07GFl04J 

100, lW RC32GFIOlJ 

lK. RC07GFI02J 

10M RC07GFI06J 

Potentiometer, 500 ZV5012 Allen Bradley 
.. 

. , . 

NOTE: Parts listed which do not indicate a manufacturer are common 
registered types available from various sources. 

\ 

" 

38A1187 
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7 

/ I 

TEN NOATH .EACH LAGAANGE ILLINOIS B015215 

TITLE: MCL MODEL 15122 AND 15155 HIGH POWER RF SIGNAL GENERATORS 

Line 
Volt 

115V 

230V 

CB401 
CB402 

5A 
Note 

3A 
Note 

, 
" 

B401 

Note 

Note 

115 to 230VAC CONVERSION 

T401 

Connect line 1 
to 2 & 5, line 
2 to 4 &. 1. 

Connect line 1 
to 5, jumper 2 
to 4, line 2 to 
to 1. 

T402 T403 

Connect line 1 
to 2, line 2 Note 
to 1.· 

Connect line 1 
to 3, line 2 Note 
to 1. 

T404 

(TB401 con­
nections) 
Connect line 
1 to 3 & 4 
Line 2 to 1 
& 2. 

(TB401 con­
nections) 
Connect line 
1 to 3, jum­
per 2 & 4, 
line 2 to 1. 

NOTE: See parts list for type number. 

NlICROI=ILM£D 

Attachment "A" 

to 38All87 
SHEET 1 OF 1 
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TITLE: llj18/81 

Warranty Information 

:' , 
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11/18/81 

MCL, INC. 

HPA WARRANl'Y 

Under reccmnended use and service, all MCL products are 
warranted against defects in material and workmanship for 
twelve (12) months fran the date of original shipnent. 

MeL's obligation is l:imited to repairing or replacing, at 
our plant, products which prove to be defective during the 
warranty period. 

Tutes are covered by the respective manufacturer's warranty 
whim applies fran the date of shi:pnent of the unit fran MCL. 

MCL is not liable for cons9:1Uential damage resulting from the 
use of MCL equipnent. 

ClAIM FOR DAMAGE IN SHHMENI' 

Your unit should be inspected and tested as soon as it is 
received. Claims for damage should be filed with carrier. 

FIEID SERVICE 

MCL will make field warranty repairs, at customed s request., 
where (in MCL's judgment) practicable. '!he customer will be 
resp::msible for all transportation charges, per diem, and Olrrent 
daily engineering labor rate. Apurdhase order for these services 
must be issued prior to field service. 

SHIPMENI' OF REPAIR PARI'S '10 FIELD 

A purchase order for warranty repair parts must be issued prior 
to serrling parts to field. Parts will be priced at Olrrent prices 
and payment in full will be due if failed. parts are not returned 
wit:hin 30 days (regardless of responsibility) of receipt of 
warranty parts. 

If parts are shipped within prescribed time, a credit will be 
given. 

~4.~ 
........... INC ", 

~ TEN NORTH BEACH 

~ ........ LA GRANGE. ILLINOIS S052S 
W-2 
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,-

REI'URNPIDCEDURES 

WARRANI'Y CLAIM 

All claims urrler warranty must be made prorrptly after occurrence 
of circumstances giving rise to the claim and nust be received 
within the applicable warranty period by MCL or its authorized 
representative. MCL reserves the right to reject any warranty 
claim rot promptly reported. After expiration of the applicable 
warranty period, prc:ducts are not subject to adjustrrent. 

Before any Product is returned for repair arrl/or adjustment, 
au thorization fran MCL for the return am instructions as to 
how and \\here the Prodcut sIDuld be shiFPErl must be obtained. 

lljl8j8l 

The Product type arrl serial nUll'bers am a full description of the 
circumstances giving rise to the warranty claim should be included. 
Such infonnation will help establish the cause of failure arrl 
expedite adjustment or repair. 

IMPORI'ANl' 

Any Product returned without ccmplete infonnation will be considered 
to have met all contracb.lal requirements. Infonnation required 
includes, as a minimum, Model Number, Serial Nrnnber, Description, 
Hours of Use, Type of Failure, and operating conditions durin;r 
failure. 

TRANSFDRl'ATION AND PAO<AGIN:; 

Any Product returned for examination must be sent prepaid via the 
means of transportation indicated as acceptable by K:L. K:L reserves 
the right to reject any warranty claim on any item that has been 
altered or has been shipped by nonacceptable means of transportation. 
Reb.lrned Products should be carefully packed in the original exmtainer, 
and unless otherwise indicated, shipped to: 

MCL, Inc. 
10 N. Beach Ave. 
LaGrange, IL 60525 

ADTIDRIZATION FOR EVALUATION , 

When any Product is returned for examination am inspection, or for 
any other reason, Olstaner and its shipping agency shall be responsible 
for all damage resulting fran improper packing or handling, arrl for loss 
in transit, notwithstanding any defect or nonconfonnity in the Product. 
By returning a Product, the owner grants K:L pennission to open arrl 
disassEmble the Product as required for evaluation. In all cases, 
MCL has sole responsibility for detenninin;J the cause am nab.lre of 
failure, and MCL's detennination with regard thereto shall be final. 

\ 

If it is found that the Prc:duct has been returned without cause am is 
still serviceable, the CUstomer will be notified arrl the Product returned 

...... ./ a~ the Cllstomer's expense; in addition, a charge for testing arrl examination , 'Gt:::. Wlll be made on Products so returned. 
'-- INC ~ 

_ , TEN NORTH BEAD-i 

LA GRANGE. ILLINOIS 60525 W-3 
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By 

ArtekManuals 
(fonnerly known as ArtekMedia and Artekmedia.com) 

PO Box 175 
Welch, MN 55089 

www.artekmanuals.com 
"High resolution scans of obsolete technical manuals" 

REMOVAL OF THIS DISCLAIMER IS INVIOLATION OF ARTEKMANUAL'S 
COPYRIGHTS. DUPLICATION OR MODIFCATION OF THIS DIGITAL 

DOCUMENT WITHOUT PRIOR CONSENT IS NOT PERMITTED 

If your looking for a quality scanned technical manual in PDF format please visit 
our WEB site at www.artekmanuals.com or drop us an email at 
Dave@artekmanuals.com 

If you don't see the manual you need on the list drop us a line anyway we may 
still be able to point you to other sources. If you have an existing manual you 
would like scanned please write for details. This can often be done very 
reasonably in consideration for adding your manual to our library. 

Typically the scans in our manuals are done as follows; 
1) Typed text pages are typically scanned in black and white at 300 dpi. 
2) Photo pages are typically scanned in gray scale mode at 600 dpi 
3) Schematic diagram pages are typically scanned in black and white at 600 

dpi or Gray-scale @4S0dpi depending on the characteristics. 
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