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TECHNICAL SUMMARY 

~lectrical Oharacteristics 

Input Imped.ance ............................................. 6000haa 
Output Impedance ••••••.••••••••.•••••••••••••••••••••••••• 600 Ohms 
Gain ••••••••••••.••••••••••••••• 43 db (with 600 ohm input and out­

put impedances and with both a4.­
Justable attenuators set to zero) 

Power Output •••••••••••••••• 123 db-, approximatelJ, (at single 
frequenc7 input with adjustable output 
attenuator set at zero at point of 
limiting and fixed output pad omitted) 

Output Roi8e •••••••••••••••••• 60 db below output level of /-23' db 
(when input ie at the limiting poin~ 
both adjuetab1e attenuators eet at 
zero and fixed output' pad omitted) 

Output Distortionl 
(1) For Program, .................. . Less than l~ under all ccmdi­

tioDe up to,S db of compre8sion 
(a) Below compression; less than l~ 
(b) ~or S db compre.8ion; le •• than 

(2) :r~~~11lg1e Frequency 
Tone In"Out 

l~ for frequencies above 200 c7cles 
and less than 1.S'~ for frequencie8 
of 50-200 c7cle. ' , 

hequeno7 Response. •• • • • • • • • • • • • • • • • •• Within 1 db of the 1000 C7ctle 
value from )0-15,000 cycles 

Power ~1;r •••••••••••••••••••• 110 to 125 volte, 50-60 C7cle. ~c 
Oompre8sion Ratio ••••••••••••• 10:1 (A 10 db increase' in input level 

above the compression point produces 
a 1 db increase in ~tput) 

Reeover.y Time •••••••••••••••••••••• Variable in steps of 0.2 second 
from 0.2 to 1 .econd 

Power Oonaumption ••••.......•...••..•...••••••••••••••••• 115 Watt. 

tube Complement 

2 •••••••••••••••••••••••••••••••••••••••••• 1612 or 6L7 Metal hbe. 
2 •......•......•...•...•....•..••••....•.•.•.•••.•. 6SJ7 Metal hbee 
2 ••••••••••••••••••••••••••••••••••••••••••••••••• ,. • • • • • • 6J16 hbe. . , 

1 ••...••.•...•...••••••••••••••••...••..••..••••.••••••.••• 6B6 hbe 
1 •••.....•..••.••.••••••••••••••••.••••••••••••••••••••••••••• ~1ICJ 
• Zero db Beference l.vel 1 Mi11iwatt'- 600 Ohms. 

Mechanical Specitieations 

Panel •••••••• 19.xl4" (for standard reIa,' rack or cabinet mounting) 
~inish •••••••..•••••••..•••••••.••••• Bartheon Woodland ~rovn (other 

finishes on special order) 
Weight ••••..•..•.••••.••••••.•••••••••••• '. • ~rox1matel1' 42 pO'Ullda 
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DESCRIPTION 

The Model ~10 Audio Amplifier is designed to control the operating 
level in high quality AM or 1M program circuits. It is of the peak limiting 
type and contains circuits which automatical~ reduce the gain when the 
input level reaches a certain pre-determined amount. The equipment co~ 
prises three pus~pull audio stages, a special audio rectifier circuit, 
and an associated power supply. 

JlUB'CTIOll AND LAYOlJ! OF CONTROLS 

Bront Panel Controls. The function and l~aut of the front panel 
controls from lett to right on the panel are as follows: 

B. "IBPUT" Control; 

Position. 
1 
2 
3 
4 
5 

Recovery. Time 
0.2 Sec 
0.4 Sec 
0.6 Sec 
0.8 Sec 
1.0 Sec 

Zero to 30 db in steps of 1.5 db, linear. 

C. 'OUTPUT. Control; 

Zero to 30 db in steps of 1.5 db, linear. 

D. 'MI!IR" Switch; 

PositioaNo. 1 .••••••... Tube V-l plate current 
Position No.2 •••••.•••• Tube V-2 plate current 

(0-1 ma. Scale) 

Position No. :3 •••••••••• Normal position for 
liaiting action 

(0-30 db Scale) 

Position 110. 4 ••• 0 ••••••• Tube V-3 cathode voltage 
Position Bo. 5 ••.......• fube v-4 cathode voltage 

(0-5 volt Scale) 

Position Bo. 6 •••••••••• Tube V-5 cathode voltage 
Position Bo. 7 •••••.•••• Tube v-6 cathode voltage 

(0-50 volt Scale) 

The pilot light, meter, and pover twitch are located from left to 
right in order, above the controls. The front panel itself' i. arranged 
with a pull-out door in the center so that all tubes are accessible and 
all adjustments ~\be made trom the front. 
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Input !!xed Attenuator. The input fixed attenuator pad consistsot 
re8istors B-)5. B.-)6 and 1.-37 as shown on the circuit diagram. It is 
located on the lower r1ght hand side of the chassis and is normal~ a 5 
db unit. It is used in conjunction with the variable "INPUT" attenuator 
1.-45 to set the program level. This fixed input attenuator mq be changed 
if desired in accordance with the table below. Table 5 gives the value 
of resistors to use for various fixed pads. 

TABLE 1 

Input Level db 
-5 to·O 

-30 to -10 

~1xed Input Attenuator 
10 db 
5 db 

Output fixed Attenuator. The output ~ixed attenuator pad consi8ts 
of re8istorsB.-38, L-39 and B,-40 as shown on the circuit diagram. It i8 
located on the lower left hand side of the chassis and is normal~ a 10 db 
unit. It is used in conjunction with the variable "ou!PDTI attenuator 
&-46 to set the output level. Where 8till greater output 1s desired it 
m&¥ be removed e~tire17. The following table indicates the range of out­
put available. 

TABLE 2 

Ou1!ut Level db 
12 to -15 
to 12) 

11x!d Output Attenuator 
10 db 
llone 

INSTALLATION 

J(ountiDg. !he equipment requires 14 inches of panel space in a 
standard relq rack or cabinet and screws are provided for mountiDg. 

Ixternal Connections. 3xtern$l conn,ctions to this unit are simple 
to make. !he power receptacle i8 located on the left side of the chassis 
and a connecting plug i. provided. A terminal board on the right 8i4e ot 
the chassis has audio terminal connections as follows: 

1'0. 1 ••••••••• Input 
!Jo. 2 ......... Input 
10. 3 · ........ Ground 
No. 4 · ......... Output 
10. S · ........ Output 

A permanent ground connection should be made to No. 3 terminal. In 
addition all input and output connections should be made with shielded 
twisted pair wire with shields preferable insulated and grounded at end 
points only. It uninsulated ah1elded pair 1s U'Sed it DlUst be caretul17 
grounded to prevent bum and noise pi~up. 
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Alignment. !o make adJustments on the ~lO Amplifier the audio 
input terminals 1 and 2 should be connected to an audio oscillator set· 
at 1000 c7cles. but with the oscillator turned off. The audio output 
terminals 4 and 5 on the ~10 Amplifier Should be connected to a ~theo~ 
RV-10 or equivalent Volume Indicator with a 500 ohm resistor shunting 
terminals 4 and 5. . 

The controls on the ~lO Amplifier should be set as follows: 

"H1COVERY TIMI" Switch on Position No. 3 
"IIPOT" Attenuator on 15 db 
"OUTPUT" Attenuator on 0 db 
"MITER" Switch on Position Ho. 3 (limiting) 

With. no input, turn the power on and allow 5 minutes to warm up. 
!low adJust control IR-l" on the chassis, which is accessible through the 
door on' the front panel, until the meter reads 0 d.b. Next check the plate 
currents of tubes V-1 and V-2 b7 turning the 'MITER" switch to position 
1 and .2. !his shoiil:ci indicate approximateq 0.58 ma on the 0-1 ma scale. 
TUrn tDi"MITER" switch to positions 4 and 5 to-read the cathode voltages 
on '-3 and '-4. !his should ahow Iq)proximate17 3 volts on the 5 volt 
scale. Set the switch at position ... 6·and 7 to show the cathode voltages 
on ~i._@A~ V-6 which should read approximate17 22 volts on the 50 volt. 
scale. Potentiometer IB.-291 is sealed at' the faetori' and will normal17 
require DO adJu8tment. To obtain miniDwm distortion at low frequencies 
it .., be necess~ in ·8ome caees to readjust this control at the desired 
trequenc7 while noting the distortion as indicated on a distortion meter 
connected aero •• the output • 

• O!I: Readings taken duriDg operation mar va;r greatli with compression 
aDd do not indicate impaired operation. Do not switch meter during 
operation. 

,App17 a 1000 cycle signal to the apl-ifier. This signal should be at 
a level which is 10 db higher tbaa the average program level as indicated 
by a volume indicator at thit point in the circuit. This difference makes 
alloW8ZlCe for the peak factor in program material. AdJust the variable 
"IlPO'l'lattenuator so. that the meter indicates S db co~re88ion when the 
lME'l'D" nitch is set at the ILIMITIRIL position Bo.). Bow set the ad.fuat­
able "otJ'tPOT" atteDuator until the output level as shown OD the volume 
indicator connected to the output terminals corresponds to that required 
tor8S per cent modulation ot the transmitter it is to be used in conJunc­
tion ·with. 

In order to allow tor future adjustments it is desirable that in the 
initial alignment the IIBPUTM and lOUTPUTI attenuators be lett as near 
the mid-position ae possib~e. Such settiags ~ be obtained b.F using 
other values ot fixed input and output, attenuators if necessary. 

OPERATION 

Us. of Comnression. The amount of compression to be .mpl07ed should 
not exceed S db as indicated on the panel meter for 8.nl' t1])e ot transmitter 
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program material. The meter accuracy 1s within approximately· 1 db at 5 
db compression. In the highest qualit7 systems less than 5 db ~ be 
desirable. In such cases the amount of allowable compression m~ best 
be determined by aural monitoring with a loudspeaker having a wide fre­
quency range. Under these conditions additional attenuation can be 
obtained by. turning .the adjustable "INPUT" attenuator counter-clockwise. 
At the same time it maT be necessa~ to readjust the output level by 
turning" the adjustable "OUTPUT" attenuator. Turning this control counter­
clockwise decreases .the output ~d the percentage modulation, while turning 
it clockwise increases the output as well as the percentage modulation. 

"RECOVERY TIME" Settings. Position:3 on the "RECOVERY TIME" switch 
represents the most satiefa.cto17 setting to provide an effective increase 
in signal strength without causing distortion of high quality program 
material. However, the "RECOVERY TIME" switch settings me.yo be necessa17 
for certain tT,Pesof program material. The recove17 tille for different 
positions of thts switch has already been shown under J'OHCTION AND LAYOU'1' 
OF CONTROLS. If the recover" time is changed trom its initial setting on 
step :3 it ~ be necessar,rto reset control "R-l" as already described 
under Alignment if the Meter Scale tails to showO-db with no signal 
input. 

MAINTENANCE 

Wi th reasonable care, this unit will provide reliable trouble-free 
service for long periods of time. When replacements parts are required 
they ~ be identified by referring to the photographs, circuit diagram 
and parts list. . 

Tube.. Under ordina17 uaage within the ratings specified for voltage 
supp~, tube life will be consistent with that obtained in other applic~ 
tions. The tubes in thil unit ~ all be checked in a 'standard tube 
checker and such checks Should be made at frequent intervals so that tube 
failures will be 8.I1ticipated and the tube or tubes replaced before an 
actual failure occurs. It is important that type 6L7 or 1612 metal tubel 
are used for V-l and V-2 in this unit. 

Voltage Measuremente. One means of learni~ the condition of operation 
and tracing of circuit faults ot the unit is by checking the values of the 
voltages at the tube lockets. A table of such voltages is shown below. In 
general, the values indicated are measured .from the tube socket contacts to 
ground; however, the filament voltages are a.c. and appear between the 
filament contacts. 

TABLE 4 TUBE VOLTAGES 

Voltages read with respect to ground (except filament voltages): 
20,000 ohms/volt voltmeter •. 115 volta ~lied to primar.y. No signal 
input. Voltaces JDtq vary ll~ from value. abown. 
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TABLE 4 (con't.) 

SYMBOL TUBE .rmrC~ION It ~ Ig Esg Ep 
TYPE ... I"" 0 6 

V-1 6L7' 1st p-p a-f Amplifier 6.3~ ,: '1.25, '~7 25~ ~65~ 
V-2 6L7 1st p-p a-t Amplifier 6.)'J 1-.2S ev.f 25 65 
V-3 6sJ7 2nd p-p a-r Amplifier 6.:3 ).0 60 200 
V-4 6SJ7 2nd p-p ... r Amplifier 6.3 3.0 60 200 
V-S 61'6 3rd p-p a-f Amplifier 6.; 23 290 290 
V-6 6F6 Jrd p-p a-f Amplifier 6.S 23 290 290 
V-7 saLK; Rectifier S· 
V-8 6s6 Audio Beet ifier 6·3 50 0 

, 

~ Voltage at J'11ter OUtput •.•..••.•.•.•.••...•..••.•.•••••••••• 1..)OO volta 

TABLE 5 

DB Lo •• 2.A. llMA. B lDfA 

1.0 34.50 33 5199.60 *5100 
2.0 68.76 68 ~ 

2582.40 . 2700 
3·0 102.6 100 1704.00 1800 
4.0 135.78 *130 12S8.80 1200 
S·O 168.06 *160 986.88 1000 
6.0 199.2 ·200 803.28 820 
7.0 209.56 220 669.60 680 
8.0 238.48 ·2z,o 561.72 560 
9.0 28.5.84 270 487.08 470 

10.0 311.76 ·300 421 • .56 ·430 
1.5.0 418.8 *430 220.:32 220 
20.0 490.8 470 121.20 120 
25.0 536.4 560 (2%270) 67.68' 68 
30.0 563.28 560 37.98 39 
35.0 579.12 560 21.:;4 , 22' 
ZIo.o 588.24 '560 12.0 12 

*5~ liMA Value 
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O!J1l_,TJ: PERFOBMAl'fCE OHECXS 

It ma7 be necess&r7 or desirable in 80me instances to run a complete 
over-all test on the instrument as in the case where components have been 
replaced or the unit '11 .uspected of being out of adjustment. Special 
tests for this purpose are outlined below: 

Preliminary Adjustment. Arrange the equipment ,according to the test 
set-up shown in lig. 1 with the dust cover on the ~lO Limiter. 

With no audio input and the MMeterl switch set on position Nj" turn 
the power on and allow a few minutes to warm up. Now adjust control 
nR-l" until the meter reads 10 db". 

Set "Meter" switch on position 16" and "7" and note the cathode 
vol tages on the outp~t tubes V-S and v-6 which should read approximately 
22 volts. Adjust R-~ if necessary for a balanced reading. 

Oompression Check. Put the snap-on door on the unit. The Audio 
Oscillator should be off; the VTTM, Distortion Meter, and Scope should 
be turned on. Jirst check the Limiter on the Scope to see if there is 
~ tendencT to oscillate when full on. If it is stable, proceed with 
the test. 

Turn on the A-I Oscillator and set the output as shown on the VTVM 
to .0 db". Set the IMeterN switch on RL-lO to "Lim. n position and the 
"Input" and "OutputM controls full-9n. The input level to ~lC is nov 
-)0 db. Bote the meter on ~lO and reduce the audio input signal until 
the ~lO meter reading starts to change. Note the input required to 
produce a change. !his establishes the point of compression which is 
normal17 -32 db~ db. .ota: it m$7 be necesaary to start with more 
input in some cases in order to find the compression point. 

J'requencl ReRonae Oheck. !leduce the a,..f input on RL-10 to -)5 db 
and check the frequency response-using 1000 cycles as a reference. The 
response should be il db from )0-15000 c7cles. 

Gain. Check the system ga~n from a 500 ohm source to a 500 ohm 
load with both adjustable attenuators set at Bero. The gain should be 
approztmate17 40 db. 

Boise. Check the output noise. This is mea.ured below the level 
obtainable when both attenuators are set at Bero and the input to ~lO 
is at the compression point. The noise leTel shall not beles8 thaD 
65 db below the output level obtained aboTe. ( - &'-/ 0B) ~/'11{:1 12 1 P. 

Distortion. Set the controls on ~lO as follows: 

I Input" at NO" 

lOu.tputU at nO" 

"Recovery Time" at "3" 
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3atablish the input necessary tor compression to start then increase 
the input signal b7 ldb. Check the meter on ~lO tor evidence of oscilla­
tion. Now increase the input signal 10 db above the point at which co~ 
pression starts. This gives 10 db co~ression. Measure distortion in 
accordance with the table ~elow. If distortion is excessive, adjust ~29 
at SO cycles for minimum distortion. Seal ~29 when test i8 complete. 

C.P.s. 

50 
100 
400 

1000 
5000 
7S00 

10000 
15000 

DISTORTION TABLI 
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1.5 
1.0 
0.6 -_. 
0.6 -
0.6 
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/,;;)5 .,:; 

o. (,5<% 

c~.5 ""1D 



REPLACEMEIT PARTS LIST 
,..-----

SYMBOL NO. DESCRIPTION SUPPLIER RAYTHEON 
NUMBER REQ PART NO. 

0-1.2,4,6, 9 Condenser: 0.1 Mfd. 600 V. DOW, paper Mallory 50-L-10A 
1t8.~2,13 tubular fTP418 

0-3.5 2 Condenser: 15 Mfd. -10 ~ 5~ V. DOW. Mallory So-L-21.! 
electrol7tic condenser IFP143 

C-I0,ll 2 Condenser: 0.01 Mfd. l 1~ 300 V. DCW, Micamold So-L-22A 

- Type 339 
-
0-14,lS.16 3 Condenser: 4 Mfd. 600 V. DOW. 011 filled Cornell-Dub. SO-L-19.A. 

type TU 60qo 

4 Knob John Mack " 166-V-2U 
Sona 

1'-1 1 JUse: 3 AMP Type 3AG Bussman 

1-1 1 Pilot Bulb: 6-BV, Type &-44 ltal't he on 171-L-2A 

J-l 1 Plug: f61MlO Allphenol 219-L-U 

-~ Ir-l.2 2 Choke: 10 H. 100 Ma. fM10S84 Ra,'theon 65-L-1S.A. 

11-1 1 Meter: 0-1 Ma. DC Model 301 rectaDgUlar Weston 181-tJ-40 
flush bakelite case :3 l/SI .x 3' ca1ib. 
for 3/16M Al panel 

B.-l,29 2 Potentiometer: 500 ohm, 4 watt Bo. M500 P Mallory 244-I.-SA 

B-2 1 Resistor: 180 ohm of 1~ 1V. insulated Allen 2:31-L-200 
carbon, Type GB ~ra.dleT 

B-:3,4 2 Resistor: 410,000 ohm /:. l~ t w. Allen 231-1.-168 
insulated carbon, Type EB Bradley 

R-5,l3.14 3 Resistor: 100.000 ohm of l~ 1 W. Allen 231-L-233 
insulated carbon, Type GB Bradley 

R-6 .• 1 Resistor: 22,000 ohm I:. 1~ 1 w. Allen 231-L-5S0 
insulated carbon, Type G~ Bradley 

R-7,S,9. S Resistor: 2.2 Megohm /:. 10~ t W. Allen 231-1.-176 
10,11 insulated carbon, T1Pe IB ~rad1eT 

R-1S,16 2 Resistor: S60 ohm i 10 ~ 1 w. insulated Allen 231-1.-206 
oarbon, Type GB Bradl~T 
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REPLACEMEII PIRTS LIST 
SYMBOL NO. DESCRIPTION SUPPLIER RAYTHEON 
NUMBER REQ PART NO. -'-. 

R-17,18 2 Resistor: 56,000 ohm l 10% 1 W. Allen 237-1.-230 
insulated carbon, Type GB Bradley 

R-19, 20 2 Resistor: 2400 ohm l 5~ 1 w. ins~lated Allen 237-L-533 
carbon, Type GB Bradley 

R-21 , 22, 4 Resistor: 220,000 ohm £ l~ i W. Allen 237-L-164 
27,28 insulated carbon, Type EB Brad1eT 

R-23,24 2 Resistor: 82,000 ohm l 10~ 1 W. Allen 237-L-232 
insulated carbon, Type GB Brad.1eT 

R-25 1 Resistor: 390,000 ohm l 1~ 1 w. Allen 237-1.-2110 
insulated carbon, Type GB Brad leT 

R-26 1 Resistor: 390 ohm l 10~ 1 W. insulated Allen 237-L-204 
carbon, Type GB Brad leT 

B,.30, 31 2 Resistorl 270,000 ohm l 10~ t w. Allen 237-L-165 
insulated carbon, .Type EB Bradley 

&-32,33 2 Resistor: 10,000 ohm l 10% 1 w. Allen 237-L-221 
insulated carbon, T,ype GB Bradley 

R-J4 1 Resistor: 30,0~0 ohm 10 W. Brown DeVil Ohmite 237-L-766B 

:&-35,36 2 Resistor: 1.5.0 ohm I:. 101' * w. inaulated Allen 237-L-126 
carbon~ Type lIB Bradley 

11-38,39 2 Resistor: 270 o~ 10~ • w. insulated Allen 237-L-129 
carbon, Type EB Bradley 

Br-37 1 Resistor: 820 ohm l 10~ * w. insulated Allen 237-L-135 
carbon, Type lIB Bradley 

R-40 1 Resistor: 360 ohm l 5% i W. insulated Allen 237-L-368 
carbon, Type D Bradley 

&-41,42 2 Resistor: 470 ohm·f 10% 2 W. insulated Allen 237-L-278 
carbon, !'7,pe HB .. -. , Bradley 

R-43 1 Resistor: 4900 ohm (select from 4700 Allen 237-L-395 
ohm t W. £ 5~ .tock resistors) Brad1eT 

:a-44 1 Resistor: 52,405 ohm (select trom 51,000 AlleD' 237-L-420 
i w. I:. 5~ stock resistors) BradleY' 
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REPLACEMEIT PIRTS LIST 
SYMBOL NO. DESCRIPTION SUPPLIER RAYTHEON 
NUMBER REO PART NO. 

:a,..4.S 1 Attenuator: 5001500 ohm fLA3S1~J Daven 244-L-7.1 

R-46 1 Attenuator: 5001500 ohm ILA 35l-~ with Daven 244-LA.-?A 
Detent. 

8-1 1 Switch: S.P.S.'!. No. 81015 Arrow H 8& H 263-L-8.1 

9-2 1 Switch: 1 pole, 5 pos. 1 gang, ahorting Oak: Mfg. Co. 26)-U-9C 
t1Pe 

8-3 1 Switch: 2 pole. 7 pos. 2 g&Dg Oak: Mfg. Co. 263-U-1.B 
-

,!-1 1 Transformer: 500 oha line to PP grid U.'l'.C. 291-L-S2A 
194191 RC-?S case 

T-2 1 Transformer: PP 616 '.rri ode to 500 ohm tJ.T.C. 29l-L-S4.l 
line 194193 RC-8? caee . 

'-3 1 Trans forme rt Power 8Uf17 t7Pe 
fJJJ?4-16?5 (Pl. 8& 'il. 

Rqtheon 291-U-48B 

T-1,2 2Jr ~be: 1612 or 6L? metal R.O .A. 

T-3,4 2 !'ubel 6SJ7M' RaTtheon 

T-5,6 i/ !ube. 6r6 :a.theon 

Y-1 ~./ !'ubel St14-G Rqtheon 

Y-8 1- !ubel 6116 llal'theon 

1 Pilot ae ••• b171 Miniature Bqonet Drake 1?7-L-U 
!7PeSO, !led J.ve1 

1 Receptacle I #6lJ11 with Olamp Ampheno1 219-L-2.l 

8 ·Soclcet: Octal, Black :Bake1it. MIP-8 Amphenol 256-L-2:B 
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B-1' Audio Oscillator, 
Model 200B 

U8e line-to-line~ 
tran8former to 
couple Jr.r Oac. 
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FIELD SERVICE BULLETIN 
BROADCAST #108 

July 26, 1950 

TO: All Users of the Model ~lO Limiting Amplifier 

StmJECT: Cireui t improvenen ts. 

'!he model RL-IO Limiting A.mplif ier circui t has 
recently been modified to improve'its operation under 
sudden transient peak and low frequency shock disturbance 
conditions. The chang~s and their effect on their asso­
ciated circuits are: 

--C-r-- . --- A:t.t;&k time reductign _ 

'!he "attack t~1le" is the tine required for limiting 
action to take ?lace a.nd is determined by the time constant 
of capacitor :Jl and the -source impedance of the audio 
reGtifi-er char·ging eircui t. The source irnpedance consists 
of--audio rectifier VB, couplin~ condensers C12-13, isolat­
ing resistors R32-R33, and the plate impedfinces of V5-v6. 
A decrease in source impodrnce ~.dth a consequent reduction 
of the at.~cl( time to approximately one half of its former 
value is accomplished by the replaceoent of coupling con­
densers C12-C13 (.1 mfd 600 V.) with .5 mfd 600 V. units. 

Addition of input stage balancil)g »otqntiometcr 

Dynamic balancing of input tube s Vl 3.nd V2 may be 
readily accomplished by tho addition of a 100 ohn potentio­
meter to their cathode circuit as shown on the attached 
schernr.tlc. 
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The resultant improvement in operation that can be 
expected from botb circuit changes are: 

1. Speed up of ~iting action on steep wave 
front signals such as line S?li tching or 
mishandling of mikes and pickups. 

2. Reduction of distortion and noise due to 
more accurate balancing of the input stage. 

The circuit modifications may be ~ccomplished with 
a minimum of time and effort if the following procedure 
is used. 

Components Required 

Symbol Description 

Resistor, 56 ohm ± 10% 1 watt carbon 

R47 Potentiomete~, 100 ohm 4 watt. Mallory 
type MlOO PX or equivalent. 

012, 13 Condenser, .5 rnfd 600 V. Paper Aerovox 
type 624 or equivelent. 

1. 

2. 

Remove potentiometer Rl (59Q.phm) from its mounting 
adja.cent to Vl and V'2 and f~l in its place the 
new 100 ohm balancing potentiometer which will carry 
the new symbol R47. 

Remove condenser C4 (V3, V4 screen bypass) and its 
mounting clip and reloc~tc to the side of the chassis 
in back of input transformer Tl. Transpose the 
connections of C1 and C4 by removing the hot lead ot 
C1 from terminals 9 and 10 of Tl, placing it on the 
screens of V3 and V4; and connecting the former C4 ~ 
in place of el. 
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3. Enlarge the hole exposed by the removal of C4 nount­
ing clip to 3/g" and install Rl in this new position. 
Connect one outside terminal of Rl to the tldj~cent 
ground bus a.n.d the center arm to pin 6 of V1 (pin 6 
is used as a tie point). Connect the neVI R2 (56 ohm) 
from this same pin 6 to the center arm of R47. 

4. Cut at its :n:i.dpoint the jumper connecting the VI, V2 
cathodes (pin 8) and connect each of these wires to 
the nearest outside terminal of R47. 

5. Remove the two .1 mfd condensers (C12 and C13) from 
the audio rect:i.ficr cathodes (Pins 4 and 8) and re­
place with .5 mfd units. 

Tests !D5! adjustments 

With power on but no input signal applied, adjust 
R47 balance potentiometer until the meter readings of Vl 
and V2 are equal. S~!d teh meter to "LIMit position and 
adjust Rl (if necesaary) to obtain a 0 DB rc~ding. 

All circuit vol~p\ges, meter readings, and adjustments 
should be as described in the RL-IO instruction manual. 
R47 should be used in con,junction with R29 for the minimum 
distortion adjustme nt if distortion me ter is available. 


