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SOLID -STATESMAN LIMITER

SPECIFICATIONS

~GAIN:. 50 dB, #2 dB maximum € 1 kHz. May be reduced by the
; input and/or output attenuator, both built-in.

'FREQUENCY RESPONSE: #1.0 dB maximum from 30 Hz to 16 kilz,
with or without limiting.

- HARMONIC DISTORTION: Less than 1.0% from 30 Hz to 16 kHz,
except with fast recovery on low frequencies where
there is partial recovery on each half cycle, from

zero to 10 dB.of limiting.

NOISE: 70 dB oxr better below the threshold of limiting, from
30 Hz to 16 kH=z.

ATTACK TIME: Less than 10 microseconds. Typical: 3 to 5

microseconds. There is never any "thumping".

RECOVERY OR RELEASE TIME: Gated to program content, with

.three positions for individual preferences.

 RMOUNT OF LIMITING: At least 30 dB, with a 30:1 dB compres-
sion ratio: An increase of 30 dB of input level will

cause 1 dB increase in output level,

THRESHOLD OF LIMITING: Approximately -27 dBm input level,
+23 dBm output level. Use -22 to -17 dBm input level
for normal 5 to 10 dB of limiting action.

SOURCE ITMPEDANCE: 600 ohms, balanced or unbalanced. An
input level control accommodates input levels from
-22 ébBm to +18 dBEm for 5 dB of limiting.

LOAD IMPEDANCE: 600 ohms, balanced or unbalanced. The out-
put level of +23 dBm (determined by the threshold of
limiting) may be reduced by a stepless 600/600 ohm
control in the output circuit to -17 dBm or any level

desired in between.



INTRODUCTION

The M6543 Solid Statesman Limiter is an exceedingly smooth.
operating unit that performs all of the services a limiting
‘amplifief is supposed to, without the usual problems most of
Cits predecessbrs have shown. Its incredibly fast attack time
and infinitely'#ariable release time and complete freedom of
“thumping“'pefmits limiting of 15 to. 20 dB on most program
content before it is even noticed. Its 30:1 compression ratio
allows 99.5% negative modulation with no chance of overmodulation.
Asymmetrical Limiting and Automatic Peak Phasing permits/maximum
use of the station's AM channel. Symmetrical Limiting is oEtained
by a'simplé turn of a switch for FM and TV channels, where asym-
metrical limiting offers no advantage (in: fact, it could cause a

violation if improperly used).

“ The 3 to 5 microsecond attack time is true limiting, not a
peak clipper that acts for several milliseconds while the limiting
section catches up. Thus, even the most critical ear can detect
no fuzzyfchanges in the voice gf'some instruments that might be
apparent 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‘l9 inch panel is punched for standard rack
‘mounting and its 12 inch maximum depth prevents problems in guite
shallow cabinets. The unit is completely enclosed in a vented
housing to permit internal circulation of air. .It_can be oper-
ated in ambient temperatures of ﬁp to +55°C and very strong RF
fields, The unit has RFI protection for fregquencies of 60 milz
and above in the form of ferrife beads on all'incoming'wirés.

For excessively strong RF fields below 60 miz a kit is avail-
able to install on the rear of the unit, in which RFI gasketing
is used to seal critical slots in the enclosure, with RF chokes

" and feed-through capacitors used for all external connections..



A three-wire AC line cord is provided to plug into the 117
'volt‘SO/SO'Hz AC outlet, with the third wire grounded to the
Limiter chassis. In installations where the chassis ground
-éhoﬁld‘not_be connectéd to the AC ground system, or where'only
a two wire outlet is provided, an adaptor is supplied. Be. sure
to follow the 1ocal electrical code by providing a rellable

ground connectlon to the limiter chassis.

_ The_gn;t may be connected for 233 volt operation by recon-
necting the primary of T4: Remove the BLU/W and BLK/W wires
from their parallel connection with the BLU and BLK wires
respectively. 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 volts across Al. Be sure the new
-junction of T4 primary wires (BLU/W, BLX/W and wire to Al} is

'1nsulated from ‘the chassis and all other conductors.

Input connections and output connections are provided on
a barrier terminal block located on the rear of the unit. See
the schematic diagram for details. The AC power fuse is also

located on the rear panel.
'OPERATTON

Since the operation of the M6543 Solid Statesman Limiter
- is auvtomatic, it is necessary to make only an initial calibration
~after selecting its mode of operation. Several of the controls
are for'factory calibration and are located away from the ﬁain
oontfol'banel inside the unit. These include the only balance
control (R8), the voltage set control (R77) and the peak phaslng
sensitivity control (R36). The other controls and switches are
located behind the front panel access door.  Their functions are
as follows- - -7 ' D ' |

INPUT LEVET, CONTROL (AT1): Adjust with normal input level
for the nominal amount of limiting desired. This is generally

set for 5 to 10 dB of limiting for average use.



RECOVERY TIME SWITCH (S81): Position 2 is the normal
operating position,"wiﬁh poéition 1 for faster and position 3
for slower than normal operation.

"POSITIVE PEAKS" SELECTOR SWITCH (83): Should be set to
"SYMMETRICAL" for FM and TV use, where asymmetrical limiting is

- not desired. On AM Stétions, where the transmitter has the
pover capability to handlerhigher positive peaks, they may be
set to limit at "110%" in the dénter.positioﬁ}' The third posi-
- tion causes limiting. of the positive peaks at 120% modulation,
yet limits neg%tive peaks at 100% modulation if properly phased

into the transmitter.

BE SURE THAT THE POSITIVE PEAKS ARE THOSE ACCENTED IN THE
TRANSMITTER RATHER THAN. THE WEGATIVE PEAKS. This can be changed

by interchanging the'output'péir on the Limiting Amplifier.

- This ASYMMETRICAL LIMITING causes no base line shift in the
Limiter and does not artificially alter the balance of the pro-
gram content. It does permit greater modulation of the natural
positive peaks with the resultant increase in power if the trans-
mitter and its power line source are capable of delivering - this

rextra power without excessive 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 K1

and its. associated circuitry for AM operation with Asvmmetrical

Limiting for optimum performance. The sensitivity of this
circuit 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 limiting, . little power increase is noted by
.Changing peak polarityv.



DISARLE TIJF AUTCHATIC PEAK PHASING for M and TV Ope:Latlon,

or for AM where it is not desired, by removing Ql2 from its
socket. It could be taped inside the Limiter enclosure to

"~ prevent its loss in the event future use is desired.

METER ZERO 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. Notlce that the meter
reads from left to right with 1ncrea51ng levels of limiting,
instead of the rather awkvarg reverse indication common on most
limiting amplifiers. ‘Also, the scale is quite linear although
rfunctionally calibrafed instead of the very non-linear scales

Wthh are difficult to read on most limiters.

- LIMITER DISABLE (S2): A front panel switch permits the

limiter to be disabledfor proof-of-performance tests, etc. by

a simple increase in bias voltage on the 11m1ter diodes -

leaving the circuit otherwise unchanged. The limiter will now

have a threshold of approximately +29 dBm instead of +23 dbEnm.

- fhe input level should be reduced to bring the output back to
approximately.+23 dEm, the normal operating level, while running

| the "proof". Allow a few seconds for recharging of the DC

isolation capacitors (Cl4 and Cl7) when switching the Limiter

back "ON". Readjust the input level for the desired amount of
limiting and resume normal operations.

QUTPUT LEVEL CONTROL (AT2): With the normal amount of
"llmltlnq (2s selected with ATl), adjust AT2 for the precise

amount’ of ncgatlverpbak modulation desired. Since the fast
attack time permits very high levels of modulation, and most
modulation meters are too slow to show maximum lnqtantaneous
peaks,'a pr001se scone measurcmenL is preferred for thls _
‘1mportant callbraflon. It can be set with a sine wave 51gna1
if the transmitter does not have excessive carrier shift. The
use of 20 dB of limiting on a 1 kHz signal to set 100% negative
~modulation will provide ﬂaximumbutilization of the AM trans~
mitter. 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 desired amount

of limiting.



FM STEREQ OPERATION is achleved by the use of two of the

M6543 Solid Statesman Limiters. Convenient cross—-coupling is
-pro..v.ld.ed. by, the use of the interconnecting cable supplied with
each unit. Simply plug one of the cables (cne is supplied with
each unit, but only one of the two ‘are required) between J1 of
-each Limiter. This jack is located on the rear panel alonq
)w1th the terminal block

Thls cCross- coupllng provides uniform galn reductlon of
both Limiters by the action of either one - thus, keeplnq an
Optlmum balance from "Left" to "Right" under all types oﬁ
programming. Of course, they will act independently by éimply
removing thékjumper cable, but this mode of operation is seldom

used for stereo programming.

In cases where the "Right" channel is used alterﬁatelyffor
stereo and SCA, the jumper may be severed and connected to a
switch or relay to allow cross-coupling for stereo operation
and separate action for SCH.‘ ﬁnder this mode of operation, an
-output pad should alsc be incorporated to adjust for the

different modulating level required by SCA operation.

MAINTENANCE

R36 is adjusted for the threshold of sensitivity of the

Automatic Peak Phasing Circuit. The sensitivity is increased

by turning this ten-turn trim potentiometer counter~clockwise
from its' factory calibration. If it is adjusted so the Limiter
phasing relay (K1) changes position excessively, turn R36
deckﬁise to decrease sehsitivity. ‘ |

R8 is the balance control of the Limiter, located on the

printed chassis. It is used to balance closely matched pairs
of transistors Ol and 02 for lowest harmonic distortion. This

is most effective with a 10 kiz input signal and 10 4B of

" limiting, adjust R8 for the lowest amount of harmonic distortion.
If the feading exceeds 0.7%, select Ql and/or Q2 for a closer -
match. ' | '

R77 is the voltage set control in the 439 volt power supply,

used to reset the voltage should CR19 or any-of the other voltage



determining components are replaced after factory calibration,

"RB2 is used to set the idling current in the output stages:

{07 and 08) of the Limifer. With no signal it is to be adijusted
for 0.25 volts (1/4 volt) across R84 (10 ohms}. This results

in a nominal idling current of 25 mA in Q7 and Q8.

R40 is a fixed resistor used to trim the voltage across
Cl3 to +9.0 volts in the factoryv as a reference for the Peak

Comparator. In some instances it nay be deleted.

R23 will be used only to correct a slight'unbalancéfinh
T2 if and when this may occur in the factory. There will be
no reason for adding or changing R23 unless T2 is changed and
R23 is reguired to reduce the 16 kHz distortion to 0.7% or less
at 10 dB of limiting. When R23 is used, it will normally be
around 620 ohms or higher. ' . ’

_ R34 will be factory installed Qccééionally to reduce ‘1 kHz
distortion at the threshold of limiting to correct for accumulated
amplifierAbomponent unbalances. It should not be necessary to
change it or add it unless many of the components & associated
,with'QB through 08 are replaced. A tvpical value for R34 ig

1.2 ohms when used.

R55 and CZ8 are used to give a slight corrective boost
at 10 . kHz to 16 kHz on the Limiter. They may be strapped out
to obtain approximately 0.75 dB more roll-off at 16 kHz,

_ Ql2 is a Field Effect Transistor which must be biased
'properly to oaerate the Automatic Peak Phaclnq circuit. Since
thla.partlcular parameter is guite variable in most FET's, CR11,
CRlZ, CR21 and CR22 are series connected and sometimes some of
them-étrapped out to. select the desired source to gate bias to
obtaiﬁ from +8. to 0.5 volts on the drain (on J4, aléo) If
012 is replaced the new unit must be recalibrated in the same
manner. Occa51onally an FET is encountered which will not

calibrate as uesmred Select another unit or units until én:
FET is found that can be propefly biased. DO NOT REMOVF OR
IN‘%TALL Ql2 WITH- POY'*FP APPLIED TQ THE LIMT"‘F’P




- CIRCUIT DESCRIPTION

Thé M6543 Solid Statesman Limiter uses the diode sections
of 01 and Q2 as a vériable'resistance.shunt following the series
elements of RS and R6 to form a high speed adjustable "g" attenu-
_ator, The control. qlqnal into the bases of Ql and Q2 is fed
" through a shaper network {Cc3, Ccrl, Bl3) from Q14 (emitter). The
‘contrxol signal is obtained by rectifving a small fraction of the
program appearing on the Y/WH winding of T3, through Cl4, Cl7,
CR14, CR15, Q15 and Ql4.

The control éignal derived from CR14/CR1LS5 isg fed to a- filter/
storage section (Cl, C2, R4) and to Jl where it can be cross
' connectéd to a second Limiter for stereo opera%ion of the pair.
The recovery time is adjustable by the selection of R1, R2 and/
or R3 by Sl. |

- Short random peaks charge up only C2 and the recovery time
iS'quite‘fast. Wwith high level program content of larger and
reoccurring peaks, both Cl and C2 will charge and recovery time

is proportlonally slower.

The contvol dgnal also feeds the meter stage, Ql3, after

" being shaped by C3, CR1l and R13. It is shown as a connection

" from points AA on the base of Ql/¢2 to BA through R&61 inte the
base of (13, which is biased on its emitter through R60, R58,
CR13 and R59 from +3% volts. R60 is adjusted so the meter (M)
‘reads 10 4B of limiting as established when a 20 dB increase on
the input of the Limiter results in & 10 dB increase on the out-
sut. y : : by . :

,Symmetricalrlimiting is obtained by biasing both CR14 and
CR15 to appréximately +15 volts through R66/R67 when S§3 is in
the SYM position. When the program peaks exceed +15.6 volts
(the 0.6 volts is the forward step of the silicon diodes, CR14/
CR15) control signal is obtained to cause gain reduction by the
subsequent action of 01/02. Thus, the threshold of limiting is
established.



Asymmetrical limiting results from a different bias volt-
age 0n_CRl4 than on CR15 when S3 is switched to the 110% or
120%:positions. When properly phased, this higher resultant
peak becomes the positive modulation peak in the transmitter.
With program input having a natural unbalance in positive and
negative peaks, the unit will limit negative peaks at 100% while
allowing positivé peaks to reach 110% or 120% before liﬁiting

occurs, -

A peak comparator i1s used to control the action of the
Automatic'Peak Phasing circuit. CR6 is biased +9 volts by -
R40/R41/R35 so that a signal peak must exceed -9,6 volts to
causéAconduction. CR7 is biased approximatelywn9 volts-by"
R43/R36 so that a signal péak from the game half of T3 secondary
winding must exceed +9.6 volts to conduct. R39 and R42 feed
the resultant cdmparator signals into C20 or C21 where the
predominant polarity of signal will cause the gate of Ql? to -

' QOprSitive or negative. A phase reversal in T3 allows the
negative signal peaks from the conparator to be coincident

with the positive modulation ?eaks in the sssociated transmitter.
Thus, if the output of the comparator is preéominantly negative,
Ql2 is driven further into "pinch-off" and Peak Phasing remains

unchanged,

When the output of the comparator is predominantly positive
of a sufficient length of time to charge up C20 or ¢21 and
increase the forward gate bias of Ql2 to cause the drain voltage
to drop from its normal value of around 10 volts to approximately
6 volts--the Automatic Peak Phasing circuit will reverse the
phase of the input program signal by action of K1-A/Kl-B into
71, | -

The Automatic Peak Phaéing Circuit is comprised of K1, 09,
010 and asscciated components. It is a bistable or flip~flop
circuit where in one condition QS conducts while QlO is cut off,
while in the other condition 010 conducts and Q9 is cut Off.
When 0% is conducting, Kl is energized; when QlC conducts, Kl

is de-energized. Contacts Kl-C alternately select the base



circuit of QY and Q10 so that Ql2 can drive the base of the
cbnducting transistor (Q9 or Ql0) to cut-off when the trans-
mitter modulation peaks are predomihantly negative and Kl-aA/ .
" K1-B can switch the input signal to make the modulation peaks

predoninantly positive again.

-10-



Symbol No.
A1 T—

C31 thru C34

G35
C36,037

Fl
Jl
M1
TB1
XF1

C11,.26
c22. 23, o4

CR13

J3
Jb

Q7
Q8
Q7

Rl, 2
R36, 77
R58
RGO
RG4
R6S -
R69 -
R8O

51, 3
52

T,
T3
Ty

XQ7, 8, 17

Gates Stock No.

PARTS LIST

A

M6543 LIMITER

Final Assembly

406
516
516
516

398
612
632
614
402

0388 000

0074 000
0054 000
0084 000

0017 000
0372 000
0627 000
0027 000
0023 000

Deécription
Pilot Lamp, Red

Capo Iy 0005 an y 1 kv
Cap- , .0001 uFe ¥ 1 kv
C&P- [y 002 'U.F'. 3 600 Vt

Fuse, 1A.

Jack, Phono _
Meter, O~1 MADC .
Terminal Board

_Fuseholder

Main Chassis Assembly

914

524
524

584

612
612

380
280
380

540
552
540
552
540
4.0
540
540

600
600

478
498

L 1.;.72

K04

8167 001

0094 000
0134 000

0018 000

0311 000
0312 000

0065 000
0066 000
0062 000

0132 000
0783 000
0037 000
0809 000
007% 000
0034 000
0035 000
0151 000

0431 000
O4Z2 000
0118 000
0289 000
0580 000

0206 000

-11-.

Attenuator, 600/600 ohm

Cap., 500 uf., 50V
Cap., 200 u¥., 150V

Diode, 1N2069

Jack, Black
Jack, White

Transistor, 2H3766
Transistor, 2N3740
Transistor, 40310

Res., 3% megohm, 1/2 W. 5%
Pot., 10K ohm '

"Res., 330 ohm, 1/2 W.

Pot.. 500 ohm

Res., 10K ohm, 1/2 W. 5%
Res., 240 ohmy 1/2 W. 5% -
Res., 270 ohm, 1/2 W. 5%

Res., 18 megohm, 1/2 W. 5%

Switch, 1 Pole; A Pos.
Switch, DPDT

Transformer, Input
Transformer, Output
Transformer, Power

Socket



Amplifier Printed Chassis’

Symbol No.. . Gates Stock No. Deseription

Cl 526 0004 000 Cap., 1 uF., 35V
c2 508 0306 000 Cap., «33% ulf., 100V
C3, 7 508 0215 000 Cap., .0l uf., 100V
C4 ' 522 0178 000 Cap., 25 uF., 6V
C5, 9 522 0164 000 Cap., 250 uF., 3V
ce, 14, 17 522 0244 000 Cap., 50 uF., 25V
c8 . 508 0076 000 Cap., 005 uF., 100V
C10 522 024% 000 Cap.,. 35 uF., 25V
12, 15 . - 508 0268 000 Cap., .l uF., 100V
C1%, 16 522 0192 000 Cap., 25 uF., 10V
ca2y 516 0386 000 Cap., .22 uF., 3V
CRL, 6, 7, : ' .

CR14, 15 384 0204 000 Diode, 1N4564
J2 : 612 0437 000 Jack, Phono

QL, 2 380 0018 000 Transistor, 2N1307
Q3 _ 380 0092 000 Transistor, 2N4400
Ql4, 5 380 0111 000 Transistor, 2N3417

6 . 330 0044 000 Transistor, 40319
Ql3, 14, 15 380 0091 000 Transistor, 2N4250

R3% 540 0132 000 Res., 3 megobm, 1/2 W. 5%
R4 540 0121 000 Res., 1 megohm, 1/2 V. 5%
R5, 6, 61 540 0069 000 "~ Res., 6.8 ohm, 1/2 W, 5%
R7, 9 540 1130 .000 Res., 620 ohm, 1/2 V. 5%
RS 550 0301 000 Pot., 500 ohm
R10 , 540 0101 000 Res., 150K ohm, 1/2 W. 5%
R1l, 12, '

.R1#4, 15 540 0008 000 Res., 20 ohm, 1/2 W. 5%
R13 540 0077 000 . Res., 15K ohm, 1/2 W. 5%
R16 540 1105 000 Res., 6,2K ohm, 1/2 W. 5%
R17 540 1131 000 Res.. %0K ohm, 1/2 W. 5%

. R18B 548 0216 000 Res., 1.37K ohm, 1/2 W, 1%

"R19 : 540 1110 000 Res., 68 ohm, 1/2 W. 5%
R20 ' 540 1107 000  Res., 20K ohm, 1/2 W. 5%
R21 . 540 1142 000 Res., D4OK ohm, 1/2 W. 5%
R22 540 1143 000 Res., 24K ohm, 1/2 W. 5%
R23 Res., (Det. by Test)

R24 : 540 0078 000 Res., 15K ohm, 1/2 W. 5%
R25 540 0049 000 Res., 1K ohm, 1/2 W. 5%
R26 540 0025 000 - Res., 100 ohm, 1/2 W. 5%
R27 540 0010 000 Res., 24 ohm, 1/2 W. 5£
R28 540 003% 000 Res., 220 ohm, 1/2 Y. 5%
R29 _ 540 0065 000 Res., 4.7K ohm, 1/2 W. 5%

- R30 540 0048 000 Res., 910 ohm, 172 W, 5%

R3%1 559 0014 000 Therm1stor, 500 ohm @ 25°C
- R32, 33 540 003%2 000 Res., 200 ohm, 1/2 W. 5%

- R34 ' , Res., (Det. by Test)

R%5 540 0072 000 ' Res., 9.1K ohm, 1/2 W. 5%
R37, 38,

R39, 42 540 0097 000 Res., 100K ohm, 1/2 V. 5%
R4Y 5 © 540 0084 000 Res., 30K obm, 1/2 W, 5%

R4% ' 540 0073 000 Res,,_lOK ohm, 1/2 W. 5%
' | =12 v 116543 Limiter



 Amplifier Printed Chassis Cont'd.

Symbol No.

R59
RG2
R63
R65
R66, 67
R81 '
R82
R83
R8I
R85, 86

T2

XQ1 thru XQ4

X5, 6, 13, -
XQl4, 15 _

Gates Stock No;

540
540
540
540
540
540
250
540
540
540

478
504

804

0343
0083

0059

0056
0080
0071
0300
0041
0001
0029

0183
0066

0198

000
000
000
000
000
000
000
000
000
000

000
000

000

Descripntion

Res., 3K ohm, 1 W. 5%
Res., 27K ohm, 1/2 W. 5%
Res., 2.7K ohm, 1/2 W. 5%
Res., 2K ohm, 1/2 W. 5%
Res., 20K ohm, 1/2 W. 5%
Res., 8200 ohm, 1/2 W. 5%
Pot., 750 ohm . '
Res., 470 ohm, 1/2 W. 5%
Res., 10 ohm, 1/2 W. 5%
Res., 150 ohm, 1/2 W. 5%

Transformer, Inpub

Socket

Transipad

Relay and Power Supply

c18

C19:

c20, 21
C25, 29, 30
c28

CGR8 thru 12,
CR16, 17, 18

CR19, 20
CR21, 22

K1

Q9, 10, 11, 16
Qi2

Rit
R4S, 48

RAG, 47,
R50, 51

R49, 52
R54

R55

R56

R57

. R70
R7L, 72 -
R73

R74
R75, 78
R76

79

XK1

¥Q9,10,11,16
X012

522
522
526
508
516

384

386
384

572

380
380

540
540

5S40
540
540
540
540
540
540
540
540
540
540
540
540

0258
0160
0004
0253
0386

0018

Q034
0128

0134

0111
0067

0319
0072

0069

0617
0034
0018
0086
0coL
0025

0563

0070
00356
0060
0083

0063

404 0209
404 0198

000
000

000

000
000

000

000
000
000

000
016.0)

000
000

000

000

000 |

000

000

GO0
000
000
GO0
000
000
000
000

000
000

- 404 0066 000

-

Board

Cap., 50 u¥F., 50V
Cap., 100 u¥F., 3V
Cap.,;1.0 w¥F,, 35V’
Capo, 04 uF., 100V
Cap.,y, o22 uF., 3V

Diode, 1N2069

Diode, Zener, 1N3031EB
Dicde, 1N270

" Relay, 590 ohm Coil

Transistor, 2N3417
Transistor, 2N3819

Res., 300 ohm, 1 W. 5%
Res., 9100 ohm, 1/2 W, 5%

Res., 6.8K ohm, 1/2 W. 5%

Res», 108K Oh.m, 2 W, 5?{3
Res., 240 ohm, 1/2 W. 5%
Res., 51 ohm, 1/2 W. 5%
Res., 36K ohm, 1/2 W, 5%
Res., 10 . ohm, 1/2 W. 5%
Reg., 100 ohm, 2 W. 5%
Res., 10 ohm, 2 W. 5%
Res., 7.5K ohm, 1/2 W. 5%
Res., 300 obm, 1/2 W. 5%
Res., %K ohm, 1/2 W. 5%
Res., 27K ohm, 1/2 W. 5%
Res., 3.9K ochm, 1/2 W, 5%

' Socket,.Relay

Pransipad
Socket :
M&s4R Tamiter
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SCHEMATIC DIAGRAM SOLID STATESMAN LIMITER M6543

A SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION

GATES RADIO COMPANY - QUINCY, ILLINOIS



