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PQl1ER Pt.1PLIFIER 'OFERAIWG INSTRUCTIQll£ 

2.1  - CoNTROLS AND AruuSTMErfIS 

ATOTAL OF FfVE CONTROLS ARE LOCATED ON THE FRONT PANEL OF THE 
Ai"1PL I F I ER I HEY INCLUDE Th'O INDEPENDENT LEVEL CONTROLS (ONE FOR 
EACH CHANNEL) J A LIGHTED PUSH-BUTTON POvJER SWITCHJ AND no 
RANGE SELECTOR svHTCHES. THE GAIN OF EACH CHANNI=L IS MAXIMIZED 
WHEN THE CONTROLS ARE ROTATED FULLY CLOCf<V/ISE. THE GAIN OF BOTH 
THE M'JDEL 1000 AND THE 500 IS 30 DB AT LEVEL. THE 
RANGE SWITCHES ARE CALIBRATED FORj 

oDB FULL POVIER 

-3 DB HALF POWER 

-10  DB ONE TENTH POltlER 

-20  DB ONE ONE HUNDREDTH POWER 

FOR  SINE WAVE SIGNALS AT LOADS OF 8 OR 4 OHMS 

THE  lOCO HAS A 5 POSITION TOGGLE SWITCH ON THE REAR PANEL WHICH 
CONTROLS THE SPEED OF 11'-/0 COOLING FANS. THE FANS MAY BE RUN 
AT HALF SPEEDJ FULL SPEED OR CCMELETELY SHUI' OFF. THREE FUSEHOLDERS 
ARE  LOCATED ON THE REAR PANEL. IHE CENTER FUSE IS THE A.e. POh"ER 
LINE AND THE OTHER l1VO ARE THE SPEAKER FUSES. 

2.2  - PROTECTION r1ECHANISMS 

A)  SJ-DRT CIRCUITS- THE DREADNAUGHTS ARE PROTECTED BY AN ULTRA-FAST 
ACTING ALL SQLID STATE CIRCUIT 't/HICH IS A UNIQUE FEATURE 
ONLY DUNLAP-CLARKE AMPLIFIERS. IF THE OUTPUT OF THE N1PLIF![r. 

DEFLECTION WILL BE OBSERVED ON THE r1ETERS '-tHEN A SIGNil.L IS 
DRIVEN INTO THE SJ-DRTED IF THE CHANNEL IS SHORTED 
AFTER THE Ai,."P IS TIJRNED ON THE METER IN THE AFFECTED 
WILL FALL TO BELOW 0 Y{HEN THE SJ-DRT IS APPLIED. NEVER 
THE AMPLIFIER OUTPUT UNNECESSARILY! 
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B)  Low IMPEDANCE Atm REAcrIVE OvERlOADS - THE PROTECTION .CIRclJITS . 
CAN ALSO BE TRIGGERED BY OVERLOADING THE .AMPLIFIER) (LOADS 
BELOW 2 Ot-t1S OR UNUSUALLY REACTIVI; LOADS PARALLELED») AND 

.  THEN OVERDRIVING THE AMPLIFIER. IN OTHER A DREADNAUGHT 
WILL DRIVE ANY fMPEDANCE AND ANY LOAD BUT ONLY TO A LOAD LIMIT 
DETERMINED BY THE SAFE AREA OF THE OUTPUT TRANSISTORS .A.ND THE 
ANALOGUE TO DIGITAh DISSIPATION C0I'-1PUTER IN THE PRO-
TECTION CIRCUIT. hHEN A CHANNEL IS OVERDRIVEN THE SOUND OUT-
PUT WILl... FALL TO ZERO P.ND THE METER DEFLECTION FALL TO 
ZERO. .IF THE METERS A DEFLECTION AND NO SOUND IS C01VlING 
FROM ONE OR BOTH CHANNELS TURN THE NIPLIFIER OFF AND CHECK 
THE SPEAKER FUSES. ON OCCAS ION VERY mPEDANCE LOADS IN 
P.A. SYSTEMS WILL TRIGGER THE PROTECTION CIRCUIT IN THE M1P 
ON TURN-ON. IN THESE CASES A SPEAKER SWITCH t/AY BE REQUIRED. 

C)  OPEN CmCUITS - ALITTLE KNOv-.N FACT CONCERNING POYv'ER PJ>1PLIFIERS 
IS THAT AT HIGH FREQUENCIES THEY ARE SUBJECTED TO INCREASED 
CURRENT DEMAJ'IDSEVEN WITH A IINO LDADII SITUATION. SPECIAL 
TECHNIQUES ARE EMPLOYED IN THE OUTPUT CIRCUIT OF THE DREAD-
NAUGHTS TO CLASS AOPERATION MID SECONDARY BREAKDO','/N 
IN THE OUTPUT TRANSISTORS. 

D)  D,C. TRANSIENTS - TRANSIENTS BELOW 15 HZ ARE A PARTICULARLY 
SEVERE WITH SUPERPOh'ER AMPLI FI ERS BEC.AUSE OF THE I R 
QBVIOUS HIGH OUTPUT POWER MID EXTENDED Lm·/ FREQUENCY RESPONSE. 
ADROPPED TONE ARM) NO ISY SWITCH) PRE.AJvlP TURN ON TRANS lENT) 
OR INPUT CABLE CARELESSLY CONNECTED WITH THE AMP LEVELS 
TURNED UP MAY RESULT IN BLO\\rr! LOW FRECUENCY DRIVERS IN EVEN 
IHE FINEST SPEAKERS) NOT TO MENTION POSSIBbE N1PLIFIER 
rOR THESE REASONS THE em'fER OUTPUT OF THE READNAUGHTS IS 
LIMITED BELovl 10 HZ. IHE AMPLIFIER RESPONSE IS FLAI 
BUT THE PROTECTION CIRCUIT IS MADE EXTRA SENSITIVE BELOW 0 HZ. 

E)  THERf'AAL DESIGN - THE THERMiU. DESIGN OF THE DREADNAUGHTS IS 
EXCEEDINGLY CONSERVATIVE MORE AS A MATTER OF PREFERENCE AND 
PHILOSOPHY THAN IN REGARD TO RULINGS BY THE F.T, C. V-IE 
BELIEVE A HEALTHY MARGIN IN HEAT SINKING SH:)ULD BE AVAILABLE 
FOR THE HIGH DEMANDS OF P.A. APPLlCATIONS AND FOR CASES h'HERE 
VENTILATION r"'AY BE SUB-OPTIMAL. tACH UNIT HAS A THERt"'AL 
CUT-our rIOUNTED ON ONE OF THE HEAT SINKS vMICH CAN ACTIVATE 
THE AMPLIFIERS POV/ER DISSIPATION LIMITING CIRCUIT THEREBY 
DISABLING THE THERMALLY OVERLOADED CHANNEL. THIS PROTECTION 
CIRCUIT WILL NOT BE TRIGGERED UNDER FULL POyJER CONDITIONS 
WITH ADEQUATE VENTILATION. 
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F)  INDUCTIVE - THE PROTECTIVE MECHANISMS 
EMPLOYED BY UN LAP RKEDO NOT RESULT IN ANY SPIKES, PULSES 
OR OTHER SPURIOUS SIGNALS. IN ADDITION LARGE FLYBACK DIODES 
ARE USED TO All-OW RETURN OF SIGNALS GENERATED h'HEN LARGE TRANSIENTS 
ARE PUMPED INTO REACTIVE LOADS BY THE AMPLIFIER. 

G)  HIGH FREQUENCY OSCILLATIONS AND ACOUSTIC FEEDBACK WILL TRIGGER 
THE PROTECTION CIRCUIT \1HEN THEY REACH CERTAIN AMPLITUDES I 

THIS AMPLIFIER IS VERY THOROUGHLY PROTECTED. IF YOU GET NO 
SIGNAL FROM A CHANNEL FOR ANY OF THE ABOVE REASONS, TURN YOUR 
AMPLIFIER OFF AND WAIT APPROXIMATELY 100 SECONDS. THE PRO-
TECTION CIRCUIT WILL RESET DURING THAT TIME YOU MAY RESUME 
OPERATION, IF THE CIRCUIT DOES NOT RESET, DISCONNECT THE LOAD 
AND WRN THE UNIT OFF AGAIN, THIS TIME ALLm'HNG 2 MINLffES. 
TURN THE LEVEL CONmOLS UP AND APPLY A SIGNAL TO THE NiP. 
IF YOU GET A DEFLECTION ON THl; METERS THE ANPLIFIER IS FINE AND 
YOU CAN RECONNECT THE LOAD, 1F YOUR AfvlP REPEATEDLY BLOJ::& 
LINE FUSES OF THE RECOM'1ENQED IN THIS r·v\NUAL THE N11?LIFIER 
ijjS BEEN QA(v1AGED t 0 NOT PERS 1ST vlITH LARGER AND LARGER 
FUSES - TAI(E YQUR AMP TO YOUR LOCAL WARRANTY STATION AND HAVE 
IT REPAIRED. As LONG AS THE PG¥'lER LIGHT Cor'lES ON AND 
THE METERS LI GHT UP THERE ARE NO MAJOR PROBLEMS vII TH YOUR 

looK FOR SYSTEM SHORTS, OVERLOADS, GROUND LOOPS, 
ETC. BEFORE YOUR AMP IS 



I • THEORY OF' C?ERATI ON 

I-A: INTRODUCTION 
This manual covers the three power amplifiers in the 
Dreadnaught line. The service technicians .will find 
it useful to read through the manual and 'perform the 
tests on a working unit. Any problems with" test set 
up, ground loops, etc'. should be resolved before an 
actual repair is attempted. The amplifier circuit 
card bas many factory selected parts and being 

direct coupled is difficult to trouble-
shoot. If a problem can be traced to the board, it', 
is less expensive and faster to return the card (rather 
than the whole amp) to the factory for repair. 

MODEL  250: 
Basic Stereo Amp 125 watts @ 8..1L 

Front panel: Illuminated power on/off pushbutton 
2 L.B.D. shutdown indicators. 

Rear panel: RCA input jacts, 5 way binding post output jacks, . 
speaker and line fuses. 

MODEL 500: 
Basic Stereo Amp 150 watts @ 8...n... 

Front panel:  1- Illuminated power on/off pushbutton 
in?Ut level attenuators, meters and meter 
re!lge Swl.tches • 

Front panel:  2- Illuminated power on/Off pushbutton 
input level attenuators, meters, and L.E.D. 
shutdown indicators. 

Rear panel:  RCA input jacks, 5 way binding post output 
jaCks, speaker and line fuses. 

MODEL 1000: 
Basic Stereo Amp 250 watts @ 8...11-

Front panel: Type 1- illuminated paver on/Off switch pushbutton, 
. input level attenuators, meters and meter range 

sv1tches. 
Front panel:  Ty]e 2- Illuminated power on/Off pushbutton,. 

input level attenuators, meters and L.E.D. 
shutdown indicators. 

Rear panel:  RCA input jacks, parallel set of 5 way binding 
post output jacks for each channel, speaker 
and line fuses, 3 position fan switch. 

I-B:  roWER SUPPLY 
Pover supplies in all 3 amps have a center-tapped 
transformer, full wave bridge rectifier and 2 large 
electrolytic capacitors, providing plus and minus 
voltages. Included in the power supply are high 
freq. bypass capacitors and G.E.M.O.V. (varistor) 
on the transformer, high freg. bypass caps and 
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I-B:  POWER SUPPLY (cont.) 
and bleeder resistors across the electrolytics, end 
two diodes which provide a chassis ground reference 
to the floating input lines, protecting the amp from 
input ground' lines with A.C. line leakage. The printed 
circuit card on the electrolytics also serves as the 
main tie point for various ground lines. (see fig. H) 

I-C:  METERS 
Models 500 and 1000 only. Type 1 front panel has a 
5 position meter range switch which selects the "ott 
on the meter scale to indicate full power (0),t power (-3), 1/10 power (-10), 1/100 power (-20) 
or off. Type 2 front panel has the meter hard wired 
at the amp card to indicate power (-3). 
Both types are calibrated for sine waves and act as 
average responding voltmeters. For non-sinusoid 
waveforms, ie. music, the actual overload point will 
vary depending on the peak to average of the 
program material. Due to the tlst1f.fness" of the 
power supply and high current capability of the out-
put stage, the Preadnaughts perform closer to a 
constant voltage source than many high power amps} 
and will continue to deliver proportionally higher 
power to decreasing. load impedenances until the 
protection circuit activates or fuses blow. There-
fore, the "O"db on the VU meter indicates that the 
full power capability of the amp has been reached. 
A 500 producing 35 volts into 8 ohms (sine wave) is 
delivering 150 watts. If another 8 ohm load is 
added in perellel with the first bringing the total 
to 4 ohms, the amp is delivering 300 watts while 

. the meter still indicates "0" or full power. 

The meter drive Signal is taken before the output 
speaker fuse. If the meter is deflecting in response 
to an input signal but there is nO"output, it can 
be assumed that the speaker fuse is blown. The fuse 
supplied with the unit is a maximum size suitable for 
program material, a smaller size can be used to protect 
speaker With limited power handling capability. 
Damping factor degradation will vary with fuse size, 
With smaller fuses being the worst •. The meters are 
also D.C. coupled and will indicate the presence of 
D.C. offset. This feature can provice a quick check 
of the amplifier D.C. offset in field service trouble-
shoot. 

I-D:  PROTECTION CIRCUIT 
The protection circuit consists of a frequency 
weight output voltage sense, an output current 
sense, an active network to calculate the relative 
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I-D:  PROTECTION CIRCUIT (cant.) 
magnitude and phase of voltage and curre:.t. The 
output of the active network drives on S.C.R. switch 
which removes the bias when tripped. pro-
duction amps also include a recycling ne7;ork which 
will reset the S.C.R. one second after trips, thus 
restoring normal operation automatically. If the 
overload condition continues the S.C.R. not reset 
and the recycling circuit will continue to cycle 
every second until the overload is remove·i. 

Earlier units must be turned off and let stand several 
minutes until the power supply capacitors discharge 
fully. Then the unit can be turned back ::m to resume 
normal operation. Most of the circuitry 
is located on the amp card. 

I-E:  PRINTED CIRCUIT AMPLIFIER CARD: 
The amp cards (one per channel) have 22 ;:'n gold 
flashed contacts. To insure low ohmic 
both card and connector must be clean. A cencil 
eraser will clean the card fingers. use an 
abrasive) Use a good quality contact cleaner (Blue 
Shower) on the socket. When reinstalling the amp 
cards, make sure the insulating washer goes between 
the chassis standoff and the P.C. card g=ound plane. 

The input signal "signal" enters the care at pin 2 
with pin 1 as the cable shield. There is a resistor 
(330 - 600 ohms) in the input line plus the attenuator. 
(see fig. G) The input is applied to the gain matched 
discreet diff. amp (Ql and Q2) via a bandpass filter. 
For P.A. and disc'o applications, the corner frequency 
can be moved up to 40 Hz by replacing Cl a .l5uf 
cap. 

Because the filter has a single pole the roll off 
remains, . fixed at 6db/octave. If low frequencies 
from turntables or microphones cause the protection 
circuit to trip,a good 18db/octave filter, such as 
found on the D.C.E. Model 10.pre-amp, should be used 
in front of the power amp. This will slL""V most 

material to pass while steeply rolling off 
below audio frequencies. 

Cards with recycling protection circuitry employ an 
input limiter consisting of RllO-1l5, Dl03-l04 and 
Ql05-l06. Earlier cards with manual reset protection 
use factory selected 5.6v Zener diodes Dl + D2 to 
clamp the input signal to a sate level. is a 
constant current source for the diff. amp vith 119 
providing D.C. offset nulling. D3 is a t=iple 
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I-E: PRINTED CIRCUIT AMPLIFIER CARD (cont.) 
junction 9,1ode vith a constant drop of nominally 2.1 V.D.C. 
Q6 on manual reset cards is factory selected for high 
gain. On recycling cards Ql6 has been added to form 
a darlington with inherently high gain, thus eliminating 
the neccesity of selecting Q6. The rest of the bias 

, string is made up ,Qi and thermal feedback diodes 
(diodes are mounted in heatsirik) R24 adjusts bias 
current. Q3 end Q4 function as a Class A darlington 
and provide final voltage ,gain. Drivers QlO and Qll . 

,feed post drivers and output stage. ' ,Overall feedback 
is applied to the diff. amp via C5 and R12. OJ and 
Q8 are capacitor multipliers reducing the ripple from 
the row supply voltage. 

Voltage sense for the protection circuit 1s fed to  
Ql3 and 14 via bandpass filter C20, C21, R31, R3.  
Current sense is derived from the voltage drop across  
R5T, R58. Voltege and currentinformat10n are  
processed by Ql2 and Ql5 and when the safe operating  
area of the output devices is approached the S.C.R.  
switch is tripped which shorts the bias ·string.  

In a short circuit condition the voltage sense is  
flO" but the current sense increases rapidly as input  
signal rises. Ql2 and 15 start to conduct and voltage  
at the gate of the S.C.R. rises until it turns on and  
shuts down the amp.  

Under normal operation (with a normal load) as the  
current sense increases, tending to turn on Ql2 and  
Ql5, voltage sense is also riSing tending to sbunt  
current away frCCl Ql2 and 15 via Q13 and 14 to ground  
through R36. This action prevents voltage from  
rising at the gate of the S.C.R.  

If the output voltage frequency is above 20KHz or  
below 20 Hi it is attenuated by the bandpass filter  
and not as much current will be shunted away from  
Q12 and 15. Uncer these conditions the S.C.R. will  
trip earlier for out of band frequencies.  

The last parameter that affects the trip point is  
the phase relation of output voltage to output  
current. As the load becomes more reative and voltage  
sense arrives at Q12 and Q15 leading or  
lagging current sense, the amount of current shunted.  

is reduced until Q12 conducts enough to trip  
the S.c.r{.  
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I-E:  PRINTED CIRCUIT AMPLIFIER CARD (cont.) 
Automatic recycling cards also have an oscillator 
(Qi02, 103, 104) which resets the S.C.R. every 
second until normal operation resumes. 

I-F:  OUTPUT SECTION 
The Model 250 has 4 output devices and 2 post drivers 
per channel. A P.N.P. post driver drives 2 N.P.N. out-
put devices. An N.P.N. post driver drives 2 P.N.P. 
output devices. The Model 500 has 6 output devices 
snd 2 post drivers per channel. The Model 1000 has 
8 output devices and 2 post drivers per channel. 
All output devices and post drivers are factory selected 
for-the differenct models and should not be switched 
from model to model and should not be replaced with 
off the shelf devices. 

Models 1000 and 500 have 2 large diodes mounted on 
the resistor card (emitter + bias resistors). These 
diodes provide a path from output line to power 
supply to proteGt the output stage from back emf. 
generated by reactive loads. 

II WFORMANCE VERIFICATION 

II-A: TEST EQUIIMENT:  
As specified or equivilant!  

1. Sound Technology l100B with I.M. Dist. Analyser 

2. Hewlet-Packard 421A voltmeter (.1 v.dc full scale) 

3. lOMHz dual trace oscilloscope 

4. 20 amp 0-140 V.A.C. Variac 

5. Four 8 ohm 250 watt load resistors with heatsink 

II-B:  PRELIMINARY: 
On models 500 and 1000 check meter mechanical zero 
after power has been off for 10 minutes. If neccesary, 
adjust screw on front of meter so that the pOinter falls 
over the first division of the scale. Once the 
adjustment has been made back the screw off slightly 
so the pointer is decoupled from the adjuster. 
(Standard practice for mechanical zero adj.) 

Power unit up to 120 VAC with Variac and let idle for 
15 minutes while the amp reaches operating temperature. 

II-C:  D.C. OFFSET: 
Connect a floating (with respect to power ground) D.C. 
voltmeter (.1 VDC range) to the output jacks of one 
channel. Voltage should measure within 1 10 mV of 
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II-C:  D.C. OFFSET (cont.) 
o V.D.C. repeat for other channel. If adjustment 
is neccesary, refer to fig. A or D for location of 
OFFSET control. As operating temperature increases 
the offset will tend to drift slightly more positive. 

II-D:  BIAS 
Connect the negative lead of the floating D.C. 
voltmeter (1 VDC range)· to the 6 peaker common of 

,one channel.. Connect the positive lead 'to the 
collector screw of the 2N6609 post driver of the 
same channel. (Fig. B,C, or E) It is important 
to have the offset adjusted properly before bias 
is checked because offset erros will add or 
subtract from bias readings. Bias should measure 
a nominal + 500mV for Models 250 and 500. For 
Model 1000 the nominal valve is +49OmV. Repeat 
for other channel. Check the negative bias level 
by measuring between speaker cammon and 2N3773 post 
driver. Plus and minus bias Itv61tages" should 
track within 20mV if offset is O. As temperature 
increases, bias "voltage" decreases slightly. 

If adjustment is called for refer to Fig. A or D. 
Note that as the control is rotated a peak in bias 
ftvoltage" is reached and then the level falls off 
again. The correct level can be reached at two 
different pOints on the control With an analog 
voltmeter it is possible to see the speed at which 
the voltage rises and falls. On one side of the 
peak the voltage falls quite rapidly, on the other 
the voltage fails more slowly. Set the pot for 
the correct "voltage" on the slow side of the peak. 
"Voltage ll is proportioned to bias current. 

II-E:  TOTAL HARMo:rnC DISTORl'ION: 
Cneck offset and bias (Sec. II-B, C, D) if within 
tolerances do not adjust. Power the unit with the 
Variac and maintain 120 volt line throughout the 
test. Connect an 8 ohm load resistor'(of sufficient 
power handling capability) directly to the output 
jacks. 

Output leads of test equipment should also be 
connected directly to the output jacks. Do not 
tie the caw.mon jacks of left and right channels 
together. This only completes a ground loop as the 
jacks are joined,at the power supply. See application 
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II-E:  TOTAL HARMONIC DISTORTION (cont.) 
nbte for headphone use when using 3 conductor 
(stereo) phone plugs. Also never connect the red 
jacks of right and left channels together. Connect 
an oscillator to the input jack and drive the amp 
to full power at 20KHz. For an 8 ohm load the 
full power voltage will be: 

Model 250 31.6 rms  
Model 500 34.6 rms  
Model 1000 44.7 rms 

Input level attenuator should be set fully C.W. 
for tests, but should be turned down C.C.W. when 
repatching or switching oscillator. T.R.D. should 
be well below .25%; typically 

Reduce power output to 10QmW. TRD should be well 
below .25i; typically 

These  are the worst case points to measUre the 
distortion, a check of 1KHz 50 watt should yield 
.01;' typically. 

II-F:  INTERMODULATION DISTORTION (SM1?I'E) 
With an 8 ohm load, apply the 7KHz: 60Hz I.M. input 
signal. Measure I.M.D. at 100 mW and full power. 
IMD at these pOints is typically Special care 
must be observed in making ground connections 
between different ::pieces of test gear. It may be 
helpful to float the 3rd wire ground of the amp 
and use a single piece of test eqUipment as the 
power line ground reference. 

II-G:  PROTECTION CIRCUIT TEST 
Speaker fuses in the Model 500 and 1000 must be 
replaced with 10 amp fast blow for this test. 

Connect a 500 watt 4..flload resistor to one output. 
Set sine wave oscillator for20KH:- Increase input 
signal to 2 volts rms Amp should not shutdown, 
set oscillator for 30KHz and increase level, amp 
should shut down at 34 volts 3 r.Y'iJl-r;::'.!. Do not 
increase input level above 2.'0 volts. Amps with 
recycling cards will reset automatically when input 
level is reduced. llon-recycling cards must be reset 
by off power switch and waiting 
several minutes or by using no less than an 8...fLhigh 
wattage resistor to bleed and negative power 
supply at the cap. card. (never use a direct short 
to discharge a power supply) 
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II-G:  PROTEarION CIRCUIT TEST (cont.) 
When amp is reset change oscillator to 20Hz. Increase 
input level to 3 volts (max. on Sound Tech l700B). 
Amp should not shut down. Change oscillator to 10 Hz 
and slowly increase level, amp should shut down at 
10 volts + 2 output •• The bandpass filter at the input 
of the voItage sense ';causes the amp to shut down at 
the 10Hz and 30KHz test. 

II-H:  LAST Bm NOT LEAST TEST: 
Place the amp in a music system capable of handling 
high power and check for normal operation. 

III:  TROUBLESHOOTING GUIDE 

III-A: PROTECTION CIRCUIT HAS ACTIVATED 
Each channel bas an independant protection 
so it is possible to have one or both channels shut-
down. If a channel is shutdown, meters and on/Off 
pushbutton will remain illuminated but there will be 
no meter defiection. Amps with L.E.D. fS will indicate 
a shutdown condition and if equipped with recycling 
protection will reset automatically in one second if 
the overload is transient. If overload is continuous 
the L.E.D. will blink and a sharp pop will be heard 
from the speakers until the overload is removed. 
Amps with non-recycling protection will have to be 
turned off for several minutes at which time the 
reason for shutdown should be investigated. If an 
amp with non-recycling protection is in a shutdown 
condition and the load 1s removed the D.C. offset 
may rise. This is normal. There is no current 
behind this voltage and if a load is present it will 
drop to "0". 

III-B: NOOOL CAUSES OF PROTECTION CrnCUIT ACTIVATING 
The protection can be triggered by an abnormal load 
and a normal input or a normal load and an abnormal 
input or a combination of the two. The first case 
could be a short across the output in which case very 
little input signal will cause shutdown. If the load 
is approximately 2.JL with little phase shift, the 
amp 'Jill f';' _. lde fairly high power levels but can be 
triggered if program material contains significant 
energy below 20Hz, ie. turntable rumble, live 
microphones. As the load becomes more severe (lower 
impedance, more reactive, less efficient) it 
becomes imperitive to provide a clean program source. 
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III-B : NOm.1AL CAUSES OF PROTECTION CIRCUIT ACTIVATING (cont.) 
With less severe loads the protection circuit will 
tolerate more "garbage II in the program material. The 
protection circuit is also sensitive to frequencies 
above 20K. While this is not typically a problem, 
large amounts of B.F. or tape decks in rewind can 
trigger the circuit. 

The Model 250 has a thermal sensor which trips at 
l8oer. If the heat becomes too hot the A.C. 
line will be opened. When temperature drops the 
sensor will reset. If the temperature sensor is 
triggered the system should be checked as this 
represents a very abnormal condition. 

III-C: ABNOm.1AL PROTECTION CIRCUIT ACTIVATION 
After the above information has been considered and 
the protection circuit is suspect, especially if there 
is a significant.difference between the two channels, 
refer to Sec. II-G for test procedures. As a 
troubleshooting aide the P.C. amp cards may be 
swapped to see if the problem is on the card or in 
the frame. Be sure P.C.card fingers ere clean. 
Always bleed power supply before removing P.C. cards 
and remember to position the insulating washers 
correctly. The cards should be returned to their 
original location once the problem has been localized 
as the card-'frame combination· has been optimized at 
the factory. 

If the trouble is in the frame, check the condition 
of the current sampling resistor R57 and 58. Amps 
with recycling cards must have pin 10 connected to 
power supply ground or have the two ground planes 
(pin 1 and 10) on the card jumped together at the 
two blank holes on the right side of the board. 

If the trouble is in the card check Ql2 for leakage, 
it should be <. 50 us @ l60v. Iceo. If trouble persists 
cards should be sent to the factory. 

ITI-D: MAIN FUSE BLOWS REPEATEDLY 
Live fuse size for the Model 1000 is 10 amp fast 
blow (3AG-10A). Model 500 and 250 8amp fast blow 
(3AG-BA) • If the fuse blows as soon as the amp 
is turned on the most likely cause is a shorted out-
put stage. To check the output device, connect an 
ohmeter between the hot ouput jack and the collector 
serew of an output device (not a post driver) a 
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III-D: MAIN FUSE BLOWS REPEI\TEDLY (cont.) 
short indicates at, least one bad device. Check 
all the devices. If the measurement reveals no 
shorts .(be sure speaker fuses are good) check 
between speaker common and the collector screws. 
A short indicates a ,defective insulating washer or 
bad power supply. Power supply shorts can be traced 
by removing the plus and minus screws ,on the large 

separately 
. unitlthe shortie found. 'Be careful to' discharge 
caps before working on them. If output devices are 
found to be shorted they must be replaced with 
factory selected units. If the devices are 2N$'JI/
2N6031 remove all the devices from. the amp, both 
channels including post drivers and return them to 
the factory. If the devices are 2N3773/2N6609 
return the defective ones for replacement. The 
two series of devices should not be mixed. 

III-E: POWERING A UNIT UP AFTER REPAIR 
A :Variac should always be used to power up the amp 
after a catastrophic failure. An A.C. current meter 
is also very useful. If a current meter is not 
available use a 1.5 amp fast blo fuse in the Variac 
and raise the line voltage slowly to 30 VAG. If a 
problem still exists the fuse will blow protecting 
the amp. If the line voltage is raised too quickly 
the inrush of current to the electrolytics will blow 
the fuse. If a current meter is available the line 
should be raised slowly enough to keep current below 
2 amps. 

Due to the complementry output stage and constant 
current sources in the gain stages the amp will bias 
up and be operational at 30 VAC line. The offset 
will not be optimized and of course the output power 
will be limited but an operational check can be made. 

If the unit does not draw excessive current (/"2 amps) 
at a 30 volt line, cneck the offset and bias (II-B,G,D) 
Do not adjust the offset unless it is more than 
400mv as it will change with full line voltage. If 
there is no bias the protection circuit has probably 
activated. If bias and offset are OK apply a 1KHz 
signal to the inputs and check for normal operation 
with no load. Next, slowly raise the A.G. line to 
120 VAC. Check signal again using distortion analyzer 
prefably with scope output to look for oscillatlc:.11::> 
or instabilities. If OK, replace 1.5 amp fuse with 
the proper size and proceed with performance verification 
(II) . 
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II1-F: TROUBLESHOOTING HIGH TH.D 
If an amp fails to meet high frequency distortion 
figures, set up amp for 20KHz full power and monitor 
distortion products on scope. If products are primarily 
2nd harmonic cheCk D.C. offset. If offset is +10 mV 
10P 0 and the amp card.is of the non-recycling-type 
using Zener diodes for input voltage limiting (Dl and 
D) remove the card and lift one end'at the series 
diodes up to eliminate them from the circuit. Repeat 
the dist. test. If the figures improve send the 
defective diodes to the factory for replacements. 
These diodes must be selected for low dist. ' 

If the figures do not improve or if the amp card 
is the recycling type, set the unit up to monitor 
20KHz full power dist. and slowly adjust offset 
adjustment and see if it is possible to improve 
figures by setting offset away fran ItO If. Do not 
turn the pot to the stops as it is possible to blow 
the unit, also 400 + 80K filters such as found on 
the Sound Technology Dist. Analyzer will allow easier 
interpretation of the test. If the 2nd harmonic is 
reduced by tweaking the offset pot, remove card and 
take out Ql and Q2. These devices should have equal 
gain. If replacements are needed contact the factorJ. 

Excessive dist. at 20KHz lOOmW level is most commonly 
caused by insufficient bias. If the bias measures 
490mV for Model 1000 and 50OmVmodels for 500 and 250 
swap the cards to see if the problem is in the frame 
or the card. If the problem is in the frame try 
swapping the post drivers right to left channel. If 
the problem is in the card contact the factory. 
Avoid the temtation to adjust the bias above recommended 
values. This will reduce 100mW 20K dist. but will 
also reduce output power cause the unit to run hot 
while idling, possibly going into thermal run away 
as well as compromizing I.M. distortion. 

1I1-G: TROUBLESHOOTING HIGH I.M. DISTORTION 
The high power I.M. figure. is affected by the bias 
setting. The section on adjusted bias calls for the 
control to be set on the "slow" side. The reason for 
this will be obvious if the I.M. is monitored while 
rotating the bias control. We have found that if 
Rl2 is a carbon film resistor the figure improves 
slightly. Current production models all use carbon 
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III-G: TROUBLESHOOTING HIGH LM. DISTORl'ION (cont.) 
films, contact the factory for replacement if you 
have an early unit. Lastly the recycling cards 
have a different ground return for the protection 
circuit which improYE;ls LM. figures somewhat. 

IV: APPLICATION NOTES 

IV-A: RACK MOUNTING 
The model 250 may be mounted by securing the front 
panel to a standard .19", rack, Models 500 and 1000 
must have support fram bottom or rear of the 
unit as well as securing the front panel because 
of the extra weight. The fans on the Model 1000 
should be used in either the low or high speed 
position such that the heat sinks do not get un-
comfortably warm. to the touch. If the rack has little 
air circulation, a fan will have to be added to the 
rack when used to house a 250 or 500• 

. AVOid the use of sliding drawers as the weight of the 
unit may cause the rack to tip when drawers are ex-
tended. . 

IV-B: HEADPHONE CONNECTIONS 
Direct connection of headphone to the output terminals 
of the amp is undesirable for three reasons: 

1. Possibility of ear damage from high 
S.P.L. or blown out drivers. 

2.  Connecting right and left channel output 
terminals together when til stereo phone 
plugs are inserted or removed from mating 
jacks. 

3.  Not realizing full potential signal to 
noise performance because the signal will 
have to be attenuated somewhere in front of 
the amplifiers 27db of voltage gain. 

Refer to fig. F for details on headphone pad con-
struction. Using this pad prevents the 3 problems 
listed above from degrading amplifier performance. 
The values given a.;:t: ....;. for Ross Pro 4-AA. 
Other headphones with different impedances may require 
slight alterations in the divider. If volume out is 
too low, change the 82 ohm resistor to a lower value 
(75-68). Ir the is too high, raise the 
of the 82 ohm resistor (91-120). 
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IV-C: TRANSFORMER WIRING FOR 100 - 240 VAC LINES 
Dreadnaught Amplifiers equipped with Uniyersal 
Power Transformer may be wired for 100, 120, 200 
and 240 Volt A.C. power lines 50/60Hz. See fig. H. 
Amplifiers with standard transformers must only be 
connected to a 120 Volt line. Care should be taken 
to make sure the amplifier does not see more than 
a + - 20% deviation from the nominal voltage 
the transformer is w:;l,red for. Higher voltages will 
jepordize the output transistors and could lead to 
failure via secondary breakdown. It is also important 
that the house wiring be heavy enough to maintain 
the nominal voltage while delivering high peak 
currents. Avoid extension cords and pre-amp 
A • C. sockets. If the hous e lights dim on loud 
passages, the A.C. line is not heavy enough. A 
properly installed 20 amp line (120 VAC) should be 
adequate for the Model 1000. Meter lamps will 
normally dim on high peaks, if' dimming becomes 
excessive peak clipping will occur also. 
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\ '-. '" DUNLAP OLARKE ELECTRONICS 
QuaLity dtudio E'7UiP_m_en_t_____

" 

SEC. 3.1 OPERATING PREC8L[IQNS. 

A)  FUSE YOUR SPEAKERS IN ACCORD vUTH THE WARRANTY SET FORWARD 
BY THE SPEAKER MANUFACTURER. DUNLAP ClARKE DOES NOT 
k1ARRANT fJJ-JY TRANSDUCER AGAINST OVERPm1ERING BY THE 
DREADNAUGHT N-1PL I F I ERS • 

B)  NEVER PARALLEL THE RIGHT Af\[) LEFT CHANNEL OUTPUTS 

c)  NEVER Sf-K)RT THE INPUT GROUND TO THE SPEAKER GROUNDS • To 
DO SO CRE'ATES A GROUND LOOP h'HICH M.A.Y CAUSE OSCILlATIONS 
h'HICH CfJJ-J DAMAGE THE AMPLIFIER. 

D)  A. C LINE FUSE SIZE FOR THE rrODEL SOO IS A 10 AMP FAST BLm1 
AGCio FOR CONTINOUS POWER TESTING AND A 6 At"lP SLOVI BLm'l FOR 
NOR."1AL USE IN SPEAf<'£R SYSTEMS I 6) 

r'bDEL 1000 FUSE SIZE AGC 12 FOR CONTINUOUS POWER TESTING 
AND MDL 8 FOR NORMAL SPEAKER USE. 

THE USE OF SHORTS) SLUGS) OR FUSES LARGER THAN THE SIZE 
SPEC I F I ED APJJVE \-/1 LL VO ID THE WARRANTY. 

E) THE PROPER LINE VOLTAGE FOR DUNLAP CLARKE AMPLIFIERS IS 
120 VOLTS UNLESS SPECIFIED. 

F)  f1AKE ALL SPEAKER CONNECTIONS AND INPUT CONNECTIONS PRIOR 
TO TURNING THE UNIT ON. 

G)  NEVER CHANGE THE FUSES WITH THE UNIT ON. THIS PREVENTS 
THE POSSIBILITY OF ELECTRICAL SHOCK. 

H)  AVOID DRIVING THE AMP AT FREQUENCIES APJJVE 20 !<Hz FOR 
EXTENDED PERIODS OF TIME. 

D NEVER CONNECT THE OUTPUT OF THE AJ'1P TO AN ACTIVE LOAD SUCH 
AS THE AC LINE. NEVER CONNECT THE AI"P TO A MTTERY. 

J)  ALWAYS PLACE THE AMPLIFIER IN AREAS WHERE ADEQUATE VENTILATION 
IS ASSURED. . l 

10  PLWAYS MINIMIZE THE AMPLIFIER'S LEVEL CONTROLS WHEN USING THE 
PREAMPLIFIER FUNCTION SELECTOR SWITCH OR \'JHEN TURNING OTHER 
COMPONENTS ON I 



1.... 
..0 

l.. 

tlr .a,... 

..,'\ 
.. ,J 

"",.. 
;I. 

: 
?! 
«\ 

'---.....-----

,----. 
-,. I 

....!>-- -

-.. 
i.. ».. .. i.. 
"•.. ..• 

!:: • .., .. .. 
... .. 
... • 

I.. g. 
.. .. .... 

I:... l0 ·i· 

i W =tSJ... 

'\ 

'" t;: 

p 
!' 

!" 

'---+-----jr- ...... 
r' 

.,... 
l'--CD • l') ,> • t .. 

", if;l r' 
bi .. ),. 
t• t, " p" "• 

L 

" 
'0, f) J:\:i ., 
... . 
;.: :>- ch f., > 

I 



. -;:--- ·-··7"...._---- .-fir'"'" . 

I 

' ........ - .-

I 
.\ 

J 

( , 

. -. 

. . , -



- -- --

}J 
()") 

I 

yZ
s:.'U 

" s;;

." 
I <..p :9 G> :s VI  I  

I  
I  
I  
I S' \)) 

<;l- I  
Q I  

-- /
--' 

':1:1 c...o. 
::c 

" 



r 
t.... 

-, 
I-'" 

," -....• 

'.! 
D 

I 
i 

J 
. 

}
' 

. 
',!; 

. q </,-:3 
. 

',,-1; 
n

iC
 .? 

_p-sv 
. 

YYl 
&& '41 

t1{J fl. • I .;:;, P . 
iP· 

.v... 
. .  

frC.:7 
.z)UTEIJ.T 

2N
3T

I3 
 

.r-O
F

F
"S

E
T

 
. 

.
fr-

". 
PNP ""'I 

i 
I
i 

N..-·"tG,.l? 
,. 

k
I 

=SlA
S 

BOD-. LOO.'):. 
.1='"1 C:;-:-S 

.-
.' 

5
'?

 :t 
::=>< 

V 
::-2.N6bO'i 

. 
'+

]600 

. Fig-A
' 

t' 
I<D 

ie!) 
. 

. \ i\ 

. '. , ._2.W
3.?7J' 

\.: 
J 

., :..--....... 
',,!, 

'0:':"'. 

_... 
.•. E1S::C' 

.• 
._

*
-

. 
.  

.. 
.. ,.. 

": '  
1. 
!.;

.. 
-

::: 
"'''' 

t
,
' i: '.. 

O,UT..ECIr 
. .{ .. 

... 
"'\ .•..::.....: '. 

'._.... 
..:;: 

. , 
... j 

• 
, , ," . 

..-.......-
• 

".1.. 
• 

' 
.r 

-... .. " 
'2.H377 

BlGHT 
'.. _' 2.N bbOCf 

u 
BIA

S 
r-<-u 

u 
r.r,sE.T :-;-:_ \.. Er-r-

. 
[ 

.
-

o 
250 

'. TO
P VIEw  

; 
:.. 'r F'i 

O'  
1... 

. 
_

_
 •

•
•
.•

;.. 
. 

. 

• 
f"II: 

.'
::' J;

.. j 
:.:'

I 
-

--

"O
U

L.2irl:.· 

2..N3773. 
"2.NbbOQ 

EOST..ORIV£'.RS' 
2.50 

-' 
·t· 

: ; 

.. 2N
3773. 

REAR "lEW
  

FiS' E  



\. 

.8St 

.33.n. 
#8$1. 

-tYo 0 
1\. 

+VSEN 0 
t . 

.' r 
r 

r 
i 

r 
<-t V R 

I I
A 

/#562Lf 

+D 
---n

 
Ilrivr:. 

V
Q

 
0 

#2.Jt 
'/

.?
 n.. 

,
/
 

r
)
 

n 
/
' r} It. ",r._

--
.. _..--.-

V
0

v
 

J , l 0
J-0

 
f 

f 
f 

f 
·t 

t 
I 

P
t(t-

Fo =-8 o.m
p 

Fas.1"-'f>I0 

. -D
 

-V
pO

 

;.<: IU,,,,11 
;(.IV

D
P

O
Jl I 

"',.""'IJ' ....... 'J 

t( '\/VV\F 
I" 

( 
L·  

'A
 IN5'62L.f

. I r.fd. 

3
3

ft 

II/"" 
--........,..." nO

O
V

1J  

-V8 

.8ft 

1 
1 

l 
<-V

R
1 

! 
.8.11..

-YSE"c. 
O

ut-put.s 
LPost 1)riveys-l 

:r. 



'. 

o 

--'1 

---..,J-..I---J 

Q
S (l {;f

"'/I.Jl4
r 

R
'I 

R. 
I 

. 1 Y
J'.' I 

Q. 1 

R.,. 

.. 
R

u 

__ ._ '1,, ______..__! 
·'6 

\, 

A.4. 

v.... 
R. 

If, 'L 
. . 

() Y...r
' .

qltlo\ 

Q,.
I 

0 

! . 
1 

I I I 
_

_
.._J  

-<> -
...,  

I?.. R., 
" 

M" 
+4-

•
•
•
 

_
.
,
.
_

_
_

_
_

 • 
_

_
_

 
.... 

_
_

_
_

_
_

_
_

_
_

 
;fU

llrc." 
.4

,_
_

_
_

_
_

•

 
-

R"  
-
-

1Do.  'J 
nC

E
 3 

. 
M

. 
j. 

A..,p 8"""d ... 
, 

FIlii.\( 
, 

\". 1, 
M

ETER
 CIRcuIT 

, i 

, 

• 
,.'* 

.. 
!I.. 

-."!. 
\ 

J. 
..,. 



Model1000 specifiartions 

continuous power output 
per channel with both 
channels driven into 8 
oluns across 20 to 2.0,00.> 
Hz at less than 0.25% 
total hannonic distortion 

ccnt,nuous power output per channel 
with both channels driven into 4 ohms 

20 to 2O,OCO Hz at less than 
025% total harmonic distortion 

total harmolli\: distortion' from 0.1 Wlltt 
to 250 watts per channel with both 
ci'laMels driven into 3 ohms across. 
2il to 2O,OCO Hz . 

intermodulation distortion at 60 and 
7.ff:YJ Hz rni.xed 4: I at an)' power from 
0.01 watt 10 250 walts into 8 ohms 

at 250 watts per 
channel 

frequency respon.<e at 1 "''att per channel 
slew mte 
sigl'.al to noise muD 
l02d imp.:dance 
input impedance 
input >ensiU\lty 
power line requirement!; 
po""r coru;umpUon at maximum mted 

power  
power consumption at idle  
temperature ri1jC ilt full power f"" on low (silent) speed  
dimensions, fUTlplir":f only  
di!nensiol1'>. induding ca'iC  
n':1 weight, amplifier only  
net ",eight, including CH.'iC  
shipping weight. anlplilier only  
sl:pping v'eight, u;duding ca.'iC  

250 watts 

50:) 

0.25% maximum 
0.025% lJpical 

0.1% m.llxirnum 
0.025 % typical 

20 to 2D,OCO Hz,tO.5 dB,..()dB 

20 to 2O,CO) Hz.. :tom dB 
greater than 25Vj /..I. s 
100 dB mininnum 
2 ohms Of greater 
100 k ohms 
1.75 volts RMS for full output 
120 VAC, ro Hz 
1,250 watts 

50 "'Oltts maximum  
les.. thWl 40°C  

19"W x 7"'H >: 12"0 
20WW x 8y}"H x 
7ll pounds  
I'{l pounds  
80 pounds  

pounus  

Model 500 spec.illcstions 
(identicnl to Model 1000 except for the 
foJJowing) 
continuous power output 150 watts 

per channel into 8 ohms 
continuous power Olltput per channel .}(Xl walb 

into 4 ohms 
input sensitivity 1.2 \()It'' R:'lS for full output 
power consumption at O1a.Xirflltm fated 950 walb 

power 
n:-e at fut! powa (jJ 0 C m:t\lm ll[n 

dimensions, only I'I\V x TH x 12'1J 
dimensions, inel uding ca.><: 2OW\V x 8Wl! .... lJWD 
net weight, amplifier only 45 pounds 
net weight. including cas.: 53 pounds 
shipping weight. amplilier only 55 pounds 
shipping including case 63 POLlfl(:iS 

CllSe materi.'!l. both models genuine nilo::i walnut 
over !1a.keboard <:on: 

front panel feai:urt'S 
D  power on-off switch, lighted push-button 
•  professional quality meten ,vith true VU characteristics 
o  five position meter switch indicates follO\l,1ng power levels at 

1()(}qf, or ovu 
o fill! power 

-3 half p'.)wer 
-10 one-tt'Mh power 
-20 power 
orf i. ',( of circuit 

•  individual charmel !evd controls to balance unequal drive 
from preamp and prevent amplifier overload 

• standard Western ElecLric panel dimensions and drilling for 
e<.l..'>e of rack mounting 

rear panel features 
•  power line fuse. 8 amp fast blow (may be increased to 12 amp at 

u.:;er discretion without risk of amplifier damage) 
•  speaker line fuses, 8 amp fast blow (may be decreased for 

additional protection at di:><.:rebon of user) 
o standard ban[ll".a jack power output terrn1r..als for two sets of 

speakers per channel 
It  three position cooling fan switch, off for most home listening. 

low (silent) speed for demanding aUdiophile applications, 
high speed for industrial or rack mount applications 
(Model 1(0) only; Mcxld SGO does not requirl! fan) 

o  RCA type phono jacks for line level audio inputs 

Dunlap Clarke ils pn.xluc::; 10 be free from  
defect, in mnterial> or workm.'\I1Ship for a period of th= ycw> from date  
of sale to the user. -the unit must be delivered to and picki:d lip from an  

Dunbp \'.armnt)' or the factory. -nils warrJ.nty  
covers rep.tir andi or rep!acemt'Ot of «ny part found by [he rrmnufaclUrer  
or station to be <l<fectiw, including allY a\SOCiat':u bbor  
This d0e::i not apply to subje<:tlXl to ao:idemal or  
ml!.lL<e in \;oiati,m of operating in.,tructiolt'i, unit.) l':pair,"J.l or aheruj by  
other dUIn the factory or iL>; JllthOrilt!(1 ,,'!vic:: statillJ1>, mill unit, '..llh  
removed n; (kfa(;:::d $em! number.  
spetifications sUhjtt:t to d'"lnge  
Made in llSA  
57510M  



DUNLAP CLARKE ELECTRONICS 
c4_ud_LO_E_9_I..L_i/JIn_e_n_t____

THE WARRANTY APPLIES ONLY TO THE ORIGINAL PURCHASER AND IS NOT TRANSFERABLE. 

DUNLAP-CLARKE Ii.ECTRONICS SHALL HAVE NO LIABILITY WHATSOEVER FOR CONSEQUENTIAL 
DAMAGES. THE SOLE RESPONSIBILITY OF DUNLAP-CLARKE ELEcTRONICS, INC. UNDER 

THIS WARRANTY SHALL BE LIMITED TO THE REPAIR OF THE PRODUCT, OR 

THEREOF, IN THE SOLE DISCRETION OF DUNLAP-CLARKE ELECTRONICS. 



DUNLAP CLARKE ELECTRONICS 
____Q __ __ __ iO_E_9_Ut_.pm_e_n_t________ 

PARTSANlJ .lA}3QRwARRANTY 

IlJNLAp-CLARKE ELECTRONICS" INC. WARRANTS YOUR DREADN.A.UGHT PO\"fER AMPLIFIER 

TO BE FREE OF MANUFACTURING DEFECTS IN MATERIAL AND WORKMANSHIP FOR A 

PERIOD OF THREE YEARS. (PARTS AND LABOR) 

To VALIDATE YOUR WARRANTY" YOU fvUST FIll OUT AND fYlAIL THE WARRANTY REGISTRATION 

CARD TO lliNLAP-CLARKE ELECTRON ICS" 40 eRE IGHTON ST." CAMBR IDGE" U2l4U 
WITHIN TEN DAYS FOLLOWING THE DATE OF PURCHASE. 

FOR WARRANTY REPAIR" SEND THIS PRODUCT TO DUNLAP-CLARKE ELECTRoNICS" 14 
CHARLES ST I" NEEDHAM HEIGHTS" M4ss. 02194" OR TO AN AUTHORIZED DUNLAP-CLARKE 

SERVICE STATION, PJ...L SHIPPING CHARGES MUST BE PREPAID" WNLAP-CLARKE 

WIll PAY RETURN SHIPPING CHARGES TO ANY DESIGNATED POINT IN THE UNITED STATES. 

ALL UNITS MJST BE SHIPPED WITH THE ORIGIN.A.L PACKING MATERIAL) OTHERIAHSE 

FACTORY AUTH:lRIZATION TO SHIP IS REQUIRED. 

THIS WARRANTY IS VOID IF THE SERIAL NUMBER HAS BEEN ALTERED OR ROOV2D; 

IF THE PRODUCT IS f'IODIFIED OR REPAIRED IN ANY MANNER WHICH DuNLAP-CLARKE 

BELIEVES MAY AFFECT THE RELIABILITY OF THE PRODUCT; IF THE PRODUCT IS NOT 

DrERATED IN ACCORDANCE WITH THE INSTRUCTION MANUAL. 


