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SAFETY NOTICE 

WARNING: THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS AND 
UNDER CERTAIN CONDITIONS, COULD BE FATAL. 

This Manual is intended as general guidance for trained and qualified 
installation, operating, maintenance and service personnel who are 
familiar with and aware of the dangers inherent to handling potentially 
hazardous electrical and/or electronic circuits. It is not intended to 
contain a complete statement of all safety precautions which should be 
observed by personnel in using this or other electronic equipment. 

THE INSTALIATION, OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIP
MENT INVOLVES RISKS TO BOTH PERSONNEL AND EQUIPMENT, AND MUST BE 
PERFORMED ONLY BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING 
DUE CARE. PERSONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, 
SAFE HANDLING AND OPERATING PRACTICE, AND REIATED FIRST-AID PROCEDURES 
(E.G., FOR EIBCTRICAL BURNS AND EIBCTRICAL SHOCK). 

Gates shall not be responsible for injury or damage resulting from 
improper installation, operation, maintenance or servicing, or from 
the use of improperly trained or inexperienced personnel in the perform
ance of such tasks, or from the failure of persons engaged in such tasks 
to exercise due care. 

As with all electronic equipment, care should be taken to avoid 
electrical shock in all circuits where substantial currents or 
voltages may be present, either thru design or short circuit • 
Caution should also be observed in lifting and hoisting equipment, 
especially regarding large structures, during installation. 

LIABILITY LIMITATION 

The procedures outlined in this Manual are based on the information 
available at the time of publication and should permit the specified 
use with minimum risk. However, the manufacturer cannot assume 
liability with respect to technical application of the contents and 
shall, under no circumstances, be responsible for damage or injury 
(whether to person or property) resulting from its use. 

The manufacturer is specifically not liable for any damage or inJury 
arising out of failure to follow the instructions in this Manual or 
failure to exercise due care and caution during installation, opera
tion, maintenance and service of this equipment • 

• CAUTIONARY NOTICE 

Always disconnect power before opening covers, doors, enclosures, gates, 
panels or shields. Always use grounding sticks and short out high volt
age points before servicing. Never make internal adjustments, perform 
maintenance or service when alone or when tired. 

Never remove, short-circuit or tamper with interlock switches on access 
covers, doors, enclosures, gates, panels or shields. Keep away from 
live circuits, know your equipment and don't take chances. Proper 
training of experienced personnel and observing the above guidelines 
will help assure safe and continued operation of this equipment. 
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SOLID STATESMAN LIMITER 

SPECIFICATIONS 

GAi : 50 dB, ±2 dB maximum @ 1 kHz. May b r -
duced b the input and/ or output attenuator 
both built-in. ' 

FREQ E CY RE PO E: ±1.0 dB maximum from 
30 Hz to 16 kHz, with or without I imiting. 

HARMO IC DI TORTIO : L ss than 1.0% from 
30 Hz to 16 kHz, except with fa t recovery 
on low frequ ncies wher th r is partial 
recovery on ach half cycl , from z ro to 
10 dB of limiting. 

OI E: 70 dB or b tter below the thr hold of lim
iting, from 30 Hz to 16 kHz. 

ATTACK TIME: L than 10 micro econd . T p-
ical: 3 to 5 microseconds. Ther is nev r 
any ''thumping''. 

RE OVERY OR RELEA E TIME: Gated to program 
content, with three po itions for individual 
preference . 

AMOU T OF LIMIT G: At 1 ast 30 dB, with a 30: 1 
dB compression ratio: An increa e of 30 dB 
of input level will cause 1 dB increa e in 
output level. 

THRESHOLD OF LIMIT! G: Approximately -27dBm 
input lev 1, +23 dBm output I vel. se -22 
to -17 dBm input lev I for normal 5 to 10 dB 
of I imiting action . 

OURCE IMPEDA E: 600 ohms, balanced or un
balanced. An input level control accommo
dates input level from -22 dBm to + 18 dBm 
for 5 dB of limiting. 

LOAD IMPED CE: 600 ohm , balanced or unbal
anced. The output I vel of +23 dBm (deter
mined by the thr hold of limiting) may b 
r duced by a teple 600/ 600 ohm control 
in the output circuit to -17 dBm or any I vel 
desir d in b tween. 

INTRODUCTION 

The M6543 Solid tatesman Limiter is an ex
ceedingly smooth op rating unit that performs all 
of the ervice a limiting amplifier is upposed 
to, without the usual problems most of its prede
cessor have hown. Its incredibly fast attack 
time and infinitely variable relea e time and com
plete freedom of "thumping" permits limiting of 
15 to 20 dB on mo t program content before it i 
even noticed. Its 30: 1 compres ion ratio allow 
99.5% negative modulation with no chance of 
overmodulation. Asymmetrical Limiting and 
Automatic Peak Pha ing permits maximum use 
of the station's AM channel. Symmetrical Lim
iting is obtained by a simple turn of a switch 
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for FM and TV channels, where asymmetrical lim
iting offers no advantage (in fact, it could cause 
a violation if improperly used). 

The 3 to 5 microsecond attack time is true lim
iting, not a peak clipper that acts for several mil
Ii econd while the limiting section catches up. 
Thus, even the most critical ear can detect no 
fuzzy change in the voice of some instruments 
that might be appar nt with hard clipping. The 
very low distortion is typically 0.2% at 30 Hz 
and 0.3% at 16 kHz with 10 dB of limiting. It is 
less than 1.0% with up to 30 dB of limiting. 

INSTALLATION 

The 5-1/ 4 x 19 inch panel is punched for tan
dard ra k mounting and it 12 inch maximum depth 
prevents problems in quite shallow cabinet . The 
unit is completely enclos d in a vented hou ing 
to permit internal circulation of air. It can be 
operated in ambient temperatures of up to +55 ° C 
and ver trong RF fields. The unit has RFI pro
tection for fr quencies of 60 mHz and above in 
the form of ferrite beads on all incoming wires. 
For exce ively trong RF fields below 60 mHz 
a kit is available to install on the rear of the 
unit, in which RFI ga keting is used to seal 
critical slot in the enclo ure, with RF chokes 
and feed-through capacitors u ed for all exten;i-
al connection . 

A three-wire AC line cord is provided to plug 
into the 117 volt 50/ 60 Hz outlet, with th third 
wire grounded to th Limiter chassis. In instal
lations where the cha sis ground hould not b~ 
connected to the AC ground system, or where 
only a two wire outlet is provided, and adaptor 
is upplied. Be sure to follow the local elect
rical code by providing a reliable ground con-
n ction to the limiter chassi . 

The unit may be connected for 235 volt oper
ation by reconnecting the primary of T4: Remove 
the BLU/ W and BLK/ W wire from their parallel 
connection with the BLU and BLK wire r pec
tiv ly. Connect the BLU/ W to the BLK/ W wire. 
Remove one of the wires connecting to Al (the 
front panel lamp) from its connection to the BLU 
wire, reconnect to the new BLU/ W and BLK/ W 
junction to retain 117 volt across Al. Be sure 
the new junction of T4 primary wires <BLU/ W, 
BLK/ W and wire to Al) i in ulated from the 
chassi and all other conductors. 

Input connection and output connections are 
provided on a barrier terminal block located on 
th rear of the unit. ee the · schematic diagram 
for details . The AC power fuse is al o located 
on the rear panel. 

OPERATION 

Since the operation of the M6543 Solid States
man Limiter is automatic, it is necessary to make 
only an initial calibration after selecting its mode 
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of operation. Several of the controls are for facto
ry calibratfon and are located away from the main 
control panel, inside the unit. These include the 
only balance control (R8), the voltage set control 
<R77) and the peak phasing sensitivity control (R 
36) . The other controls and switches are located 
behind the front panel access door. Their func
tions are as follows: 

INPUT LEVEL CONTROL (ATl>: Adjust with 
normal input level for the nominal amount of limit
ing desired. This is generally set for 5 to 10 dB 
of limiting for average use. 

RECOVERY TIME SWITCH (SU : Position 2 is 
the normal operating position, with position 1 for 
faster and position 3 for slower than normal oper
ation. 

"POSITIVE PEAKS" SELECTOR SWITCH(S 
3): Should be set to "SYMMETRICAL" for FM 
and TV use, where asymmetrical limiting is not 
desired. On AM Stations, where the transmitter 
has the power capability to handle higher positive 
peaks, they may be set to limit at "110%" in the 
center position. The third position causes limit
ing of the positive peaks at 125% modulation, 
yet limits negative peaks at 100% modulation if 
properly phased into ~he transmitter. 

BE SURE THAT THE POSITIVE PEAKS ARE 
THOSE ACCE TED IN THE TRANSMITTER 
RATHER THAN THE NEGATIVE PEAKS. This 
can be changed by interchanging the output pair 
on the Limiting Amplifier. 

This ASYMMETRICAL LIMIT! G causes no 
base line shift in the Limiter and does not arti
ficially alter the balance of the program content. 
It does permit greater modulation of the natural 
positive peaks with the resultant increase in power 

. if the transmitter and its power line source are 
capable of delivering this extra power without ex
cessive carrier shift. 

Be sure to keep the transmitter air filters and 
power components clean and free of dust or air 
restrictions. The increased modulation voltages 
and power can cause arcing and overheating in 
poorly maintained equipment. 

AUTOMATIC PEAK PHASING is provided by 
the operation of Kl and its associated circuitry 
for AM operatoon with Asymmetri_cal Limiting for 
optimum performance. The sensitivity of this cir
cuit is factory set by the strapping of CR11, 12, 
21 or 22 and adjustment of R36. Details of this 
calibration are given in the Maintenance section. 

Of course, it works best with Asymmetrical 
Limiting and this is the only condition under which 
it offers any advantage. With Symmetrical limit
ing, little pow~r increase is noted by changing 
peak polarity. 

DISABLE , THE AUTOMATIC PEAK PHASI G 
for FM and TV operation, or for AM where it is 
not desired, by removing Q12 from its socket. 
It could be taped inside the Limiter enclosure to 
prevent its loss in the event future use is de
sired. 

METER CALIBRATE CONTROL (R60): This 
is factory set at 10 dB of limiting, to coincide 
with 10 dB of gain reduction as measured from a 
test set with a sine wave signal. otice that the 
meter reads from left to right with increasing 
levels of limiting, instead of the rather awkward 
reverse indication common on most limiting am
plifiers. Also, the scale is quite linear although 
functionally calibrated, instead of the very non
linear scales which are difficult to read on most 
limiters. · 

LIMITER DISABLE (S2): A front panel switch 
permits the limiter to be disabled for proof-of
performance tests, etc. by a simple increase in 
bias voltage on the limiter diodes - leaving the 
circuit otherwise unchanged. The limiter will 
now have a threshold of approximately +29 dBm 
instead of +23 dBm. The input level should be 
reduced to bring the output back to a•.Jproximately 
+23 dBm, the normal operating level, while run
ning the "proof''. Allow a few seconds for re
charging of the DC isolation capacitors (C14 
and C17) _when switching the Limiter back "O '! . 
Readjust the input level for the desired amount 
of limiting and resume normal operations. 

OUTPUT LEVEL CO TROL (AT2): With the 
normal amount of limiting (as selected with ATl>, 
adjust AT2 for the precise amount of negative 
peak modulation desired. Since the fast attack 
time permits very high levels of modulation, and 
mo t modulation meters are too slow to show 
maximum instantaneous peaks, a precise scope 
measurement is preferred for this important cal
ibration. It can be set with a sine wave signal 
if the transmitter does not have excessive car
rier shift. The use of 20 dB of limiting on a 1 
kHz signal to set 100% negative modulation will 
provide maximum utilization of the AM transmit
ter. Then complex wave signals will approach 
but never exceed full negative modulation. After 
this calibration of the output level, readjust the 
input level for the 1desired amount of limiting. 

FM STEREO OPERATIO is achieved by the 
use of two of the M6543 Solid Statesman Limit
ers. Convenient cross-coupling is provided by 
the use of the interconnecting cable supplied 
with each unit. Simply plug one of the cables 
(one is supplied with each unit, but only one of 
the two are required) between Jl of each Lim
iter. This jack is located on the rear panel a
long with the terminal block. 

This cross-coupling provides uniform gain re
duction of both Limiters by the action of either 
one - thus, keeping an optimum balance from 

• 

• 

• 
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''Left" to "Right" und r all type of program
ming. Of course, th y will act indep ndentl 
by simply r moving th jump r cabl , but thi 
mod of operation is eldom u d for ster o 
programming. 

In cases wh re the "Right" hannel i used 
alternately for ster o and A, the jump r may 
be severed and connect d to a switch or r lay to 
allow cro s-coupling for ster o operation and 
eparate action for A. nd r this mode of opera-

tion, an output pad should also be incorporated to 
adjust for the differ nt modulating level r quired 
by SCA operation. 

MAINTENANCE 
R36 i adjust d for the thr shold of n i

tivity of the Automatic Peak Pha ing ircuit. 
The sen itivity is increa ed b turning thi 
ten-turn trim pot ntiometer counter- clo kwis 
from its factor calibration. If it is adju ted so 
the Limiter pha ing r lay (Kl) chang po ition 
exce ivel , turn R36 clockwi e to deer ase 
sensitivity. 

R8 is the balanc control of the Limit r, lo
cated on the printed chas i . It i u d to bal
ance closely matched pair of transi tors Ql 
and Q2 for lowest harmonic distortion . Thi is 
most effective with a 10 kHz input ignal and 10 
dB of limiting, adju t R8 for th lowe t amount 
of harmonic di tortion. If the r ading xc ed 
0.7%, elect Ql and/ or Q2 for a closer match. 

R77 is the voltage et control in th +39 
volt power upply, used to res t the voltage 

hould R19 or any of the other vol tag d t r
mining components ar replac d after fa tor 
calibration. 

R82 i selected to et th idling curr nt in the 
output tag s (Q7 and Q8) of the Limiter. With no 
signal it i set for .20 to .40 volt aero ' R 4 (10 
ohm ) . Thi re ult in a nominal idling urrent of 
20 mA to 40 mA in Q7 and Q 

R40 i a fixed re i tor u d to trim the vol
tage across C13 to +9.0 volt in the factory a 
a referenc for the Peak omparator. In ome in
tances it may be deleted. 

R23 will b u ed only to correct a slight un
balance in T2 if and when this may occur in the 
factory . There will be no reason for adding or 
changing R23 unles T2 is changed and R23 is 
requir d to reduce the 16 kHz di tortion to 0.7% 
or les at 10 dB of limiting. When R23 i used, 
it will normally be around 620 ohm or high r. 

R34 will be factory install d occa ionally 
to reduce 1 kHz di tortion at the threshold of 
limiting to corr ct for accumulated amplifier com
ponent unbalance . It hould not be nece ar 
to change it or add it uni s man of th com
ponent a sociated with Q3 through Q are r -
placed. A 'typi al value for R34 is 1.2 ohm 
when used. 
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R55 and C28 ar u ed to give a slight cor
rective boo t at 10 kHz to 16 kHz on the Limit
er. They may be strapped out to obtain approxi
mately 0. 75 dB more roll-off at 16 kHz. 

Q12 is a Field Effe t Transi tor which must 
be bia d properly to operate the Automatic Peak 
Pha ing circuit. ince this particular parameter 
i quite variable in mo t FET' , CRll, CR12, 

R21 and CR22 ar s rie connected and some
time ome of th m trapp d out to elect the de
sired source to gate bias to obtain from +8.5 to 
±10.5 volts on the drain (on J4, also). If Q12 is 
replac d, th new unit mu t be recalibrated in 
th sam mann r. Occasionally an FET i en
counter d which will not calibrate as desired. 

ele t anoth r unit or unit until an FET is found 
that can b prop rly biased. DO NOT REMOVE 
OR I TALL Q12 WITH POWER APPLIED TO 
THE LIMITER. 

CIRCUIT DESCRIPTION 
Th M6543 Solid Statesman Limiter uses th 

diode ection of Ql and Q2 as a variable re-
i tanc hunt following th erie element of 

R5 and R6 to form a high p d adjustabl " " 
attenuator. The control signal into the base of 
Ql and Q2 is fed through a hap r network (C3, 

Rl, R13) from Q14 (emitter). Th control sig
nal i obtained by r ctifying a smal I fraction of 
the program appearing on th Y/ WH winding of 
T3, through 14, C17, CR14, R15, Q15 and Q14. 

Th control ignal derived from R14/ CR15 
i fed to a filter/ storage section (Cl, C2, R4) 
and to Jl where it can be cro s connected to a 
econd Limiter for stero operation of the pair. 

The recovery time is adju table by the selection 
of Rl, R2 ru1d/or R3 by 1. 

hort random p ak charge up only C2 ruld 
the r cov ry time i quit fa t. With high level 
prograJ11 content of larg r and reoccurring p ak , 
both 1 and 2 will charge and recovery tim i 
proportionally lower. 

Th ontrol signal al o feeds the m ter tage, 
Q13, after being hap d by 3, Rl and Rl3. 
It is hown a a connection from points AA on 
the base of Ql/Q2 to through R61 into the 
ba e of Q13, which is bia ed on it emitter 
through R60, R58, R13 and R59 from +39 volts. 
R60 is adju ted o the meter (Ml) reads 10 dB of 
limiting a e tablished when a 20 dB incr a eon 
the input of the Limiter re ults in a 10 dB increase 
on the output. 

ymmetrical limiting is obtained by biasing 
both R14 and R15 to approximate! + 15 volts 
through R66/ R67 when 3 i in the YM po ition. 
When the program peaks exce d +15.6 volts (the 
0.6 volts i th forward step of the silicon di
odes, CR14/ CR15) ontrol ignal i obtained to 
cau e gain reduction by the sub equent action of 
01/02. Thus, the threshold of limiting i es-
tabli hed. . 

Asymmetrical limiting results from a different 
bias voltage on CR14 than on CR15 when S3 is 
switched to the 110% or 125%. positions. When 
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properly phased, this higher resultant peak be-

. come·s the positive modulation peak in the trans
mitter. With program input having a natural un
balance in positive and negative peaks the unit 
wil~ ~imit negative peaks at 100% while' allowing 
positive peaks to reach 110% or 125% before lim-

. iting occurs. 

A peak comparator is used to control the act
ion of the Authomatic Peak Phasing circuit. 
CR6 is biased +9 volts by R40/ R41/ R35 so that 
a signal peak must exceed -9.6 volts to cause 
condution. CR7 is biased approximately -9 volts 
by R43/ R36 so that a signal peak from the s.arne 
half of T3 secondary winding must exceed +9~6 
volts to conduct. R39 and R42 feed the resul tant 
comparator signals into C20 or C21 where the 
predominant polarity of signal will cause the gate 
of Q12 to go positive or negative. A phase re
versal in T3 allows the negative signal _peaks 
from the comparator to be coincident with the 
positive modulation peaks in the associated 
transmitter. Thus, if the output of the comparator 
is predominantly negative, Q12 is driven further 
into "pinch-off'' and Peak Phasing remains un
changed. 

When the output of the comparator is predomi
nantly positive of a sufficient length of time to 
charge up C20 or C21 and increase the forward 
gate bias of Q12 to cause the drain voltage to 
drop from its normal value of around 10 volts to 
appro~imately 6 volts--the Automatic Peak Phas
ing circuit will reverse the phase of the input 
program signal by action of Kl-A/ Kl-B into Tl. 

The Automatic Peak Phasing Circuit is com
prised of Kl, Q9, Ql0 and associated compo
nents. It is a bistable or flip-flop circuit where 
in one condition Q9 conducts while Ql0 is cut 
off, while in the other condition Ql0 conducts 
and Q9 is cut off. When Q9 is conducting, Kl 
is energized; when Ql0 conducts, Kl is de-en
ergized. Contacts Kl--:C alternately select the 
base circuit of Q9 and Ql0 so that Q12 can drive 
the base of the conducting transistor (Q9 or QlO) 
to cut-off when the transmitter modulation peaks 
are predominantly negative and Kl-A/Kl-B can 
switch the input signal to .make the modulation 
peaks predominantly positive again. 

PARTS LIST 
M6543 LIMITER 

FINAL ASSEMBLY 

Symbol No. Gates Stock No. Description 

Al 

C31 thru 
C34 
C35 
C36,C37 

406 0388 000 Pilot Lamp, Red 

516 0074 000 Cap., .005 uF., 1 kV 
516 0054 000 Cap., .001 uF., lkV 
516 0084 000 Cap., .02 uF., 600 V. 

Symbol No. Gates Stock No. Description 
Fl 398 0017 000 Fuse, lA. 

Jl 612 0372 000 Jack, Phono 

Ml __ 632 0718 000 Meter, 0-1 MADC 

TBl 614 0027 000 Terminal Board 

XFl 402 0023 000 Fuseholder 

ATl, 2 

Cll, C26 
C22, C23, 
C24 
C36 
CR13 

J3 
J4 

Q7 
Q8 
Q17 

Rl, R2 
R36, R77 
R58 
R60 
R64 
R68 
R69 
R80 

MAIN CHASSIS ASSEMBLY 

914 8167 001 Attenuator, 600/ 600 ohm 

524 0094 000 Cap., 500 uF., 50V 

524 0134 000 Cap. , 200 uF. , 150V 
516 0087 000 Cap., .05 uF. , 600V.-
384 0020 000 Diode, 1N2071 

612 0311 000 Jack, Black 
612 0312 000 Jack, White 

380 0065 000 Transistor, 2N3766 
380 0066 000 Transistor, 2N3740 
380 0062 000 Transistor, 40310 

540 0132 000 Res., 3 megohm, 1/ 2 W., 5% 
552 0783 000 Pot., l0K ohm 
540 1216 000 Res., 330 ohm, 1/ 2 W. * 
552 0809 000 Pot., 500 ohm 
540 1111 000 Res., 10K ohm, 1/2 W. 5% * 
540 1190 000 Res., 240 ohm, 1/ 2- W. 5% * 
540 1164 000 Res., 390 ohm, 1/ 2 W. 5% * 
540 0151 000 Res., 18 megohm, 1/2 W. 5% 

Sl, S3 600 0431 000 Switch, 1 Poles, 3 Pos. 
S2 600 0432 000 Switch, DPDT 

Tl 478· 0313 000 Transformer, Input 
T3 478 0289 000 Transformer, Output 
T4 472 0580 000 Transformer, Power 

XQ7, XQ8, 
XQl 7 404 0206 000 Socket 

Cl 
C2 
C3, C7 
C4 
C5, C9 
C6, C14, 
C17 
cs 
Cl0 
C12, C15 
C13, C16 
C27 

CRl, CR6, 
CR7, CR14, 

AMPLIFIER PRINTED CHASSIS 

526 0004 000 Qap. , 1 uF., 35V 
508 0306 000 Cap., .33 uF., 100V 
508 0215 000 Cap., .01 uF., 100V 
522 0178 000 Cap., 25 uF., 6V 
522 0164 000 Cap., 250 uF., 3v 

522 0244 000 Cap., 50 uF., 25V 
508 0076 000 Cap., .005 uF., 100V 
522 0243 000 Cap., 35 uF., 25V 
508 0268 000 Cap., .1 uF., 100V 
522 0192 000 Cap., 25 uF .. , l0V 
516 0386 000 Cap., .22 uF., 3V 

CR15 384 0204 000 Diode, 1N456A · 

J2 612 0437 000 Jack, Phono 

* Low Noise Resistor 

• 

• 
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Symbol No. 
Ql, Q2 
Q3 
Q4, Q5 
Q6 
Q13, Q14, 
Q15 

R3 
R4 
R5, R6, 
R61 
R7, R9 
RS 
RIO 
Rll, Rl2, 
Rl4, R15 
R13 
R16 
R17 
R18 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 

R32, R33 
R34 
R35 
R37, R38 
R39, R42 
R41 
R43 
R59 
R62 
R63 
R65 
R66, R67 
R81 
R82 
R83 
R84 · 
R85, R86 
T2 

XQl thru 

Gates Stock o. Description 
380 0018 000 Transistor, 2N1307 
380 0092 000 Transistor, T 1323 
380 0111 000 Transistor, 2N3417 
380 0044 000 Transistor, 40319 

380 0091 000 Transistor, 2 4250 

540 0132 000 Res., 3megohm, 1/2W. 5% 
540 1162 000 Res., lmegohm, 1/2W. 5% * 

540·1145 000 Res., 6.8Kohm, 1/2 W.5% * 
540 1130 000 Res., 620 ohm.1/ 2 W. 5% 
550 0301 000 Pot., 500 ohm 
540 1210 000 Res., 150K ohm. 1/ 2 W. 5% * 

540 1215 000 Res., 20 ohm, 1/ 2 W. 5% * 
540 1184 000 Res., 15Kohm, 1/2 W. 5% * 
540 1106 000 Res., 6.2K 1/ 2 W., 5% * 
540 1131 000 Res., 30K ohm, 1/2 W. 5% * 
548 0216 000 Res., 1.37Kohm, 1/2W.1% 

540 1110 000 Res. , 68ohm, l / 2W. 5% * 
540 1107 000 Res., 20Kohm, 1/2 W. 5% * 
540 1142 000 Res., 240K ohm, 1/2 W. 5% * 
540 1143 000 Res ., 24Kohm, 1/ 2 W. 5% 

Res., <Det. by Test) 
540 1195 000 Res., 16K ohm, 1/ 2W. 5% * 
540 1116 000 Res., lKohm, 1/2W. 5% * 
540 1102 000 Res., l00ohm, 1/ 2W. 5% * 
540 1135 000 Res., 24ohm, 1/ 2W. 5% * 
540 1118 000 Res.,220ohm, 1/2W.5% * 
540 1114 000 Res., 4.7Kohm, 1/ 2W. 5% * 
5401201000 Res.,910ohm,l/ 2W.5% * 
559 0014 000 Thennistor, 500 ohm @ 

25° C 
540 ·1128 000 Res., 200ohm, 1/ 2 W. 5% * 

Res . , (Det. by Test) 
540 1189 000 Res., 9. lKohm, 1/2W. 5% * 

540 1159 000 Res., lOOKohm, 1/ 2W. 5% * 
540 1131 000 Res., 30Kohm, 1/ 2W. 5% * 
540 1111 000 Res., l0Kohm, 1/ 2W. 5% * 
540 0343 000 Res., 3Kohm, 1 W. 5% 
540 1147 000 Res., 27Kohm, l / 2W. 5% * 
540 1156 000 Res., 2. 7K ohm, 1/2 W. 5% * 
540 1104 000 Res., 2Kohm, 1/ 2W. 5% * 
540 1107 000 Res., 20Kohm, 1/2W. 5% * 
540 1153 000 Res., 8200 ohm, 1/2W. 5% * 

Res. (Selected) 
540 1127 000 Res., 820 ohm, 1/ 2 W. 5% * 
540 1151 000 Res., IO ohm, 1/2W. 5% * 
540 1117 000 Res., 150ohm, 1/2 W. 5% * 
478 0183 000 Transformer, Input 

XQ4 404 0066 000 Socket 

XQ6 404 0198 000 Transipad 

Cl8 
C19 
C20, C21 

RELAY AND POWER SUPPLY BOARD 

522 0258 000 Cap., 50 uF., 50V 
522 0160 000 Cap., 100 uF., 3V 
526 0004 000 Cap., 1.0 uF., 35V 

Symbol No. 

C25, C29, 
C30 
C28 

Gates Stock No. Description 

508 0253 000 Cap., .04 uF., 100V 
516 0386 000 Cap. , .22 uF., 3V 

CR8 thru C12, 
CR16, CR17, 
CRIS 384 0020 000 Diode, 1N2071 
CR19, CR20 386 0154 000 Diode, Zener, 1N4751A 
CR21, CR22 384 0128 000 Diode, 1N270 

Kl 

Q9, Ql0, 
Qll, Q16 
Q12 

R44 
R45, 48 
R46, R47, 
R50, R51 
R49, R52 
R54 
R55 
R56 
R57 
R70 
R71, R72 
R73 
R74 
R75, R78 

R76 
R79 

XKl 
XQ12 

572 0134 000 Relay, 590 ohm Coil 

380 0111 000 Transistor, 2 3417 
380 0180 000 Transistor, 2N5952 

540 0319 000 Res., 300ohm, 1 W. 5% 
540 118_9 000 Res., 9100ohm, 1/2W. 5% * 

540 1145 000 Res., 6.8Kohm, 1/ 2W. 5% * 
540 0617 000 Res. , i .8Kohm, 2 W. 5% 
540 1190 000 Res., 240ohm, 1/ 2 W. 5% * 
540 1192 000 Res., 51ohm, 1/2 W. 5% * 
540 1108 000 Res . , 36Kohm, 1/2 W. 5% * 
540 1151 000 Res., 10 ohm, 1/ 2 W. 5% * 
540 1102 000 Res., 100 ohm, 1/ 2 W., 5% * 
540 0563 000 Res., 10 ohm, 2 W. 5% 
540 1154 000 Res . , 7.5Kohm, 1/ 2W. 5% * 
540 1163 000 Res., 300ohm, 1/2 W. 5% 
540 1138 000 Res., 3K ohm, 1/2 W. 5% 

5401147 000 Res.,27Kohm,1/ 2W.5% * 
5401137 000 Res., 3.9Kohm, 1/ 2 W. 5% * 

404 0209 000 Socket, Relay 
404 0066 000 Socket 

* Low oise Resistor 
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BLOCK DIAGRAM SOLID STATESMAt-1 
PEAK LIMITlt-lG AMPLIFIER 994 6543 001 

Warning, disconnect primary power prior to servicing. 
814 9932 001 
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