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WARRANTY 
Seller warrants new equipment manufactured by Harris Corporation, Gates Broadccst Equipment Division 
against defects in material or workmanship at the time for delivery thereof, that develop under normal 
u.se within o period of one year 16 months on moving ports) from the date of shipment, of which Purchaser 
gives Seller prompt written notice. Other manufacture,:.· equipment, if any, including electron tubes, and 
towers shall carry only such mondocurers· standard warranty. 

Seller's sole responsibility for any breach of the fo~egoing provision of this contract, with respect to o:,y 
equipment or ports not conforming to the warranty or the description herein contained,_ 1s at its option, lo) 
to repair or replace such equipme;'lt or parts upon the return thereof f.o.b. Seller's factory within the peri­
od aforesaid, or lh) to accept the return thereof f.o.b. Purchascr·s point of installation, whereupon Seller 
shall either ( 1) issue a crecin to Purchciser' s account hereunder in on amount equal to on equitable portion 
of the torol contract price, without interest, or 12) if the total contract price hos been paid, refund to Pur­
chaser an equitable portion thereof, without interest. 

If the Equipment is described as used, it is sold os is and where is. If the contract covers equiprnent not 
owned by Seller at this date it is sold subject to Seller's acquisition of possession and title. 

Seller assumes no responsibility for design characteristics of specie! equipment manufactured to specifica­
tions supplied by or on behalf of Purchaser. 

Seller shall not be liable for any expense whether for repcirs. replacements, material, service or otherwise, 
incurred by Purchaser or modifications mode by Purchaser to the Equipment without prior written consent 
of Seller. 

EXCEPT AS SET FORTH HEREIN, AND EXCEPT AS TO TITLE, THERE ARE NO WARRANTIE=S, OR ANY AF­
FIRMATIONS OF FACT OR PROMISES BY SELLER, WITH REFERENCE TO THt EQUIPME~T. OR TO MER­
CHANTABILITY, INFRINGEMENT, OR OTHERWISE, WHICH EXTEND BEYOND THE DESCRIPTION OF THE 
EQUIPMENT ON THE FACE HEREOF. 

RETURNS AND EXCHANGES 

Do not return any merchandise withou~ our writter. approval and Return Authorization. We will provide 
special shipping instructions and o code number tho! will assure proper handling and prompt issuance or 
credit. Please furnish complete details as to circ:.imstonces and reasons when requesting return of merchan­
dise. Custorr: built equipment or merchandise specic'ly ordered fer you is not returnable. Where rt')turn is 
at the request of, or for the convenience of the customer, a restocking fee of 15% will be charged. All re­
turned merchandise must be sent freight prepaid and properly insured by the customer. When writing to 
Harris Corporation, Gates Broadcast Equipment Division about your order, it will be helpful if you specify 
the Horris/Gates Factory Order Number or Invoice Number. 

WARRANTY ADJUSTMENTS 

In the event of equipment failure during the warranty period, replacement or repair parts may be provided 
in occordance with the provisions of the Horris/ Gates Warranty. In most coses you will be required to re­
turn the defective merchandise or port to liorris/ Gotes f.o.b. Quincy, Illinois for replacemenr or repair. 
Cost of repair parts or replacement merchandise will be bil:ed to your account at the time of shipment 
and compensating credit will be issued to offset the charge when the defective items are returned. 

MODIFICATIONS 

Horris/Gates reserves the right to modify the design and specificorions of the equipment sho·Nn in this 
manual without notice or to withdraw any item from sale provided, however, that any mod1fic'.Jtion sholl 
not adversely affect the performance of the equipment so modified. 

DAMAGES AND RISK OF LOSS 

Purchaser assumes all responsibility for and risk of loss of, or damage to, the Equipment upon delivery at 
Seller's shipping point, notwithstanding the fact that Seller may have selected the carrier. 

In no event shall Seller be liable under any provision of this contract for loss of business or of antic1poted 
profits by Purchaser, outlays by Purchaser in anticipation of business, other incidental or consequential 
damages on account of negligence. 

Purchaser agrees to indemnify Seller against all claims, whether on account of negligence or otherwise, 
except those asserted by Seller· s employees, arising out of or resulting from the erection, operation or use 
of the E'luipment. 
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SAFETY NOTICE 

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

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

THE INSTALLATION, OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIPMENT 
INVOLVES RISKS TO BOTH PERSONNEL AND EQUIPMENT, AND MUST BE PERFORMED ONLY 
BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATEO FIRST-AID PROCEDURES (E.G., FOR ELEC­
TRICAL BURNS AND ELECTRICAL SHOCK). 

HARRIS CORPORATION Broadcast Equipment Division shall not be r esponsible 
for injury or damage resulting from improper installdtion, operation, main­
tenance or servicing, or f r om the use of improperly trained or inexperienc­
ed personnel in the performance of such tasks, or from the failure of per­
sons 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 pre­
sent, either through design or short circuit. Caution should also be ob­
served in lifting and hoisting equipment , especially regarding large struc­
tures, during installation. 

LIABILITY LIMITATION 

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

The manufacturer is specifically not liable for any damage or injury ari s­
~ng out of failure to follow the instructions in this Manual or failure 
to exercise due care and caution during installation, operation, mainte­
nance 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, enclosur es , gates, panels or shields. Keep away fr9m live 
circuitc, !~now yo~r equipment and don't take chances . Proper training 
cf eKpe,!euced personnel and observing tte above guidelines will help as­
sure safe ~nd continued operation of this equipment. 

ii 
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1-0 

Figure 1-1. 
AM Limiter 994 7059 001 

• -

WARNING: Disconnect primary power prior to servicing. 
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1-1. INTRODUCTION. 

SECTION I 

GENERAL INFORMATION 

1-2. This manual contains all information necessary to install, 
operate, and service the Model 994 7059 001 AM Limiter. Figure 1-1 shows 
the AM Limiter . The various sections in this manual provide the following 
t ypes of information. 

a . SECTION I, GENERAL INFORMATION, provides a description of 
the equipment, identifies the major components, lists operating parameters 
and specification~, and contains other pertinent information. 

b. SECTION II, INSTALLATION, provides information relative 
to incoming inspection, power requirements, input and output connections, 
and mounting requirements. 

c. SECTION III, OPERATION, provides identification and func­
tions of front panel controls and indicators, and other information relative 
to operation of the AM Limiter. 

d. SECTION IV, PRINCIPLES OF OPERATION, provides a descrip­
tion of the functional circuits within the AM Limiter. 

e. SECTION V, MAINTENANCE, provides information pertaining 
to preventive and corrective maintenance, fault location, and equipment 
servicing. 

f. SECTION VI, PARTS LIST , provides information for ordering 
replacement electrical parts and assemblies . 

g. SECTION VII, DIAGRAMS, provides block and schematic dia­
grams and other drawings necessary for maintenance of the AM Limiter. 

1-3. EQUIPMENT SUPPLIED. 

1-4. The AM Limiter contains printed cir cuit and component mount-
ing boards consisting of an amplifier card, relay and power supply card, 
peak phasing card, output clipper card , and a transformer chassis assembly. 

' Other times such as attenuators, meters, controls , and circuit components 
are mounted externally/internally on the chassis. The front panel of the 
AM Limiter accomodates installation in a standard 19-inch equipment rack and 
occupies a 3-1/1 in~h vertical space. 

1-1 

WARNING: Disconnect primary power prior to servicing . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

1-5. -

1-6. 

DESCRIPTION. 

GENERAL. 

1-7. The Model 994 7059 001 AM Limiter uses the time-averaging, gain-
reduction technique of peak control. This technique of peak control causes 
li~tle or no distortion of the waveform in comparison to that required to 
make positive peaks of a symmetrical wave 25 percent l arger than the negative 
peakc. 

1-8. Using this technique, the Model 994 7059 001 AM Limiter operates 
only by taking advantage of the natural asymmetry of the program waveform 
where: If operation is set for 125 percent positive asymmetry and the pos­
itive peaks are more than 125 percent of the negative, the positive will cause 
gain reduction and the negative will not reach 100 percent; however, if the 
positive peaks are less than 125 percent of the negative, the negative will 
cause gain reduction and the positive will not reach 125 percent . As the 
asymmetry ratio changes, limiting is controlled by either the positive or 
negative peaks and the net effect at the transmitter is that the signal peaks 
reach, but do not exceed, 125 percent positive and 100 percent negative modu­
lation. Considering the asymmetry of the aforementioned limits and the lack 
of absolute phasing standards in recorded source material, the Model 994 
7059 001 AM Limiter employs the additional capability to automatically phase 
the largest program peaks so that they cause increased positive modulation. 

1-9 . If, for any reason during operation, the phasing of the highest • 
peaks becomes reversed to where they are limited at 100 percent negative W 
modulation, this model limiter promptly reverses the program line to allow 
the highest peaks to reach the 125 percent modulation limit. Subtle, noise-
free switching aids in the elimination of the "ticks" and "pops" normally 
encountered in solid-state switching techniques. 

1-10. MODEL 994 7059 001 AM LIMITER. 

1-11. The Model 994 7059 001 AM Limiter is a factory tested and 
calibrated untt that constantly evaluates the amplitude and phase of sig­
nal peaks being fed to an Af! transmitter. It has asymmetrical, positive 
peak capabilities over a continuously adjustable range between 100 percent 
and approximately 140 percent, and a switching arrangement that provides 

_inaudible phase control. In addition , a variable ATTACK time screwdriver 
adjustment aids in the elimination of audible "ticks" and "pops" normally 
associated with high-speed limiters and narrow bandwidth signals and, 
absolute peak control is permitted via an adjustable output clipper section. 
Other features include a three- position selector that determines the recovery 
time, variable screwdriver adjustments to control input/output signal levels , 
and disable switches for the limiter and phase reversal sections of the 
limiter . 

1-2 

WARN!NG: Disconnect primary i;o'"~er prior to s~rvici ng . 
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1- 12. SPECIFICATIONS. 

1-13. Equipment specifications are listed in table 1- 1. These spec-
ifications are the performance standards, or limits, against which the AM 
Limiter may be tested. Table 1-2 lists supplemental performance and/or 
physical characteristics. Supplemental characteristics are not specifi­
cations, but are typical electrical or physical operational requirements. 

Table 1-1. Specifications 

Maximum Gain: 44 + 2 dB at 1,000 Hz with input and 
output attenuators in the maximum CW 
position. 

Frequency Response: + 1 dB maximum from 30 Hz to 16,000 
Hz , with or without limiting. 

Harmonic Distortion: Less than 1% from 30 Hz to 16,000 Hz 
except between O and 10 dB of limiting 
when using fast recovery time for low 
frequencies where partial recovery on 
each half-cycle occurs. 

Noise: 

Attack Time: 

Recovery Time : 

Amount of Limiting: 

Limiting Threshold: 

Output Level: 

Input/Output Impedance: 

Less than 1% from 100 Hz to 16,000 Hz 
with 10 dB of limiting. 

Less than 3% maximum from 30 Hz to 
16,000 Hz with 10 dB of limiting. 

70 dB or better below the threshold 
of limiting, 30 Hz to 16,000 Hz. 

30 microseconds, adjustable to 1 milli­
second. 

Adjustable: Fast-3 seconds; Medium-5 
seconds; Slow- 7 seconds. 

At least 30 dB with a 30:1 compression 
ratio. 

Approximately -24 dBm input level: Ad­
justable from -24 dBm to +16 dBm. 

Adjustable to +20 dBm maximum with com­
pression . Amplifier maximum is +26 dBm 
without compression. 

600 ohms , balanced or unbalanced, 

1-3 

WAR.i~ING: Disconnect primc1ry power prior to servi cing . 
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Table 1-2. Supplemental Performance Characteristics 

POWER REQUIREMENTS 

Line Voltage and Frequency: 

Power Consumption : 

Power Supply Output 
Voltage: 

ENVIRONMENTAL 

Temperature Range: 

PHYSICAL SIZE 

AM Limiter: 

AM Limiter Weight: 

1-4 

117 (as supplied)/234 +10% Vac , 
50/60 Hz 

5 Watts, maximum 

39.0 + 10% Vdc 

-20° to +55°C (-4° to +131°F) 

19 inches wide (48 . 26 cm) 
13. 625 inches deep (34.61 cm) 
3. 5 inches high (8.89 cm) 

Unit; 12.5 lbs. (5 . 663 kg) 
Shipping; 22 lbs . (9.966 kg) 

WARNING: Disconnect primary power prior to servicing . 

I­
I.. 
I.. 
I-
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2-1. INTRODUCTION. 

SECTION II 

INSTALLATION 

2-2 . This section describes the preparations necessary to make the 
AM Limiter operational. Information relative to power requirements, environ­
mental conditions , input/output connections, etc . , is also included . 

2-3. INITIAL INSPECTION. 

2-4 . Upon receipt of the AM Limiter, inspect the shipping container 
for damage . If damage is evident, the shipping container and cushioning 
material should be placed in a storage area for possible reuse until the unit 
has been mechanically and electrically checked for proper operation. 

2-5. The contents of the shipment should be as indicated on the 
packing list. If the contents are incomplete , or if the un!t is mechani­
cally or electrically damaged , notify the carrier and Harris Corporation 
Broadcast Equipment Divisio~, Quincy, Illinois. Retain the shipping mate­
rials for inspection by the carrier . 

2-6. 

2-7 . 

PREPARATION FOR USE. 

POWER REQUIREMENTS . 

2- 8. The AM Limiter requires a power source of 117 or 234 Vac +10% 
50/60 Hz, single phase. Power consumption is approximately 5 watts . The 
AM Limiter, as deliver ed from the manufacturer, is connected for 117 Vac 
operation as shown in figure 2-la . 

2- 9. AM LIMITER. The AM Limiter is panel- mounted for installation 
in a standard 19-inch equipment r ack. As shipped from the facLory for do­
mestic use , the primary windings of the power transformer (T4) are connected 
in parallel for 117 Vac, 50/60 Hz operation. However, for 234 Vac operation, 
access to the primary windings is achieved by removing the top cover to con­
nect the windings in series as shown in figure 2-lb . 

2-10. POWER CABLE. In accordance with safety standards , the AM Limiter 
is equipped with a three-wire power cable . When connected to a power line 

· outlet, this cable grounds the AM Limiter unit . The cable includes a stan­
dard three-wire plug . An adapter is supplied for ungrounded or two-wire in­
stallations . 

2-11. OPERATING ENVIRONl-tENT. 

2-12. The opcraling environment should be within the limitations list-
ed below. Adequate ventilation must be maintained; and if the AM Limiter is 
mounte<l in close proxi,nity to heat producing units, ventilation fans should 
be installed. 

♦ 2-1 

WARNING : Disconnect primary power prior to servicing. 

... 
I.. 
I.. 
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2-13. 

117 Vac 
OPERATION 

FUSE HOLDER 

BLACK/ -
WHITE 

BLUE 

234 Vac 
OPERATION 

(a) (b) 

Figure 2-1. Power Transformer Connections 

a. Temperature : -20° to +5s0 c (-4° to +131°F) 
b. Relative Humidity (5 to 95 percent, non- condensing) 
c . Altitude: 10,000 feet 

INPUT/OUTPUT CONNECTIONS. 

2-14 . Each input/output signal connection presents a 600 ohm, un-
grounded input/output impedance. A modification that allows an input/output 
impedance of 150 ohms can be implemented but should not be attempted without 
prior consultation with the factory service department . 

2-15. Input signal cables are to be connected to terminals TBl-1 and 
TBl-2 (figure 2-2) , which are located on the left side of the terminal strip 
mounted on the rear panel. The input cables should he 2-conductor shielded 
wire, with an overall vinyl sleeve. The vinyl sleeve prevents the shield 
from shorting to other grounds and resulting in a troublesome ground loop . 

. Tie the input shields to shield ground- terminal TBl-3 . 

NOTE 

It is recommended that the center tap 
of transformer Tl not be grounded. 

2-16. Output signal cables are to be connected to terminals TBl- 4 and 
TBl-5 (figure 2-2), which are located on the right side of the terminal strip 
mounted on the r~ar panel . Because the output from terminal TBl- 4 will have 
the largest (positive) signal peaks, it should be connected to the transmitter 
input terminal since it is phased to cause positive modulation . 

2- 2 

WARNING : Disconnect primar y power prior t~ servicing. 
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3- 1. INTRODUCTION . 

SECTION III 

OPERATION 

3-2. This section identifies and describes the functions of the 
front panel controls and indicators on the Model 994 7059 001 AM Limiter 
and provides a procedure for initiating unit operation. The section also 
provides rationale and methods for changing unit operational parameters to 
meet varying station requirements. 

3-3 . CONTROLS AND INDICATORS . 

3- 4. All operating controls and indicators are located on the front 
panel of the AM Limiter. Figure 3-1 identifies the location of each control 
and indicator and table 3-1 describes the function. 

3-1 

WARNING: Disconnect primary power prior to servicing. 
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WARNING: Disconnect primary power prior to servicing. 
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3- 5. 

3-6 . 

CONTROL ADJUSTMENTS. 

GENERAL . 

3-7. The only adjustments necessary to place the AM Limiter in fully 
automatic operation are those performed during initial calibration. The 
unit is factory tested and calibrated to manufacturer specificatiofis prior 
t o customer shipment , and set for the fastest operational attack time . In 
addition, during factory adjustment, asymmetrical limiting of the positive 
peaks is set for approximately 125 percent and the output-clipp~r printed­
circuit board is jumpered in the configuration that inhibits unconntrolled 
positive peaks from exceeding 1~5 percent. For initial operation , the fol­
lowing front panel controls must be set to che indicated positions . 

a. INPUT maximum ccw 
b. ATTACK SET maximum ccw 
c . ASYMM SET factory set 
d. OUTPUT maximum ccw 
e. LIMITER DISABLE out 
f . PHASE DISABLE out 
g. FAST RECOVERY depressed 
h. MEDI UM RECOVERY out 
i. SLOW RECOVERY out 

3- 8. RECOVERY. 

a . Apply a normal input level (- 14 to +26 VU) to the AM 
Limiter. Slowly turn INPUT attenuator ATl (figure 3-1, item 2) in a clock­
wise direction and observe dB LI}lITING meter Ml (figure 3-1, item 1). The 
meter pointer will move to the right, signifying that the unit is performing 
a limiting function. 

NOTE 

Do not operate the AM Limiter with off­
scale meter indication. Off- scale op­
eration may result in clipping and dis­
tortion. 

b. Adjust INPUT attenuator ATl for a 5-to-10 dB indication 
on the meter dur ing loud portions of the program material. 

c.·. Adjust OUTPUT attenuator AT2 in a clockwise direction for 
the desired output level . The OUTPUT attenuator should be used in conjunc­
tion with an AM Nodulation Monitor to set the level of negative modulation . 
The maximum output level during compression is +20 dBm with a test tone and 
+10 VU with the program. Figure 3-2 illustrates maximum output levels for 
specific input levels . 

3-5 

WARNING: Disconnect primary power prior to servicing . 
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3-9. 

3-10. 

OPERATING PARAMETER MODIFICATIONS . 

GENERAL. 

3- 11. Due to var ying 
sar y to change the factor y 
met er s of the AM Limiter . 
adjus tments that may have 

station program requirements, it may be neces­
adjustments that determine the operating para­
The fol l owing paragraphs discuss the contr ol 

to be changed and the r eason(s) fo r the change . 

3- 12. ASYMMETRY SET CONTROL. 

3- 13. A l esser degree of asymmetry may be set into the AM Li miter i f 
the stati on transmitter cannot produce as much as 125 per cent positive modu­
l ation. S~etrical (100 percent) positive limiting is achieved by turning 
ASYMM SET control R68 t o t he maximum counterclockwise position . No other 
changes ar e necessary. 

3-14. If asymmet rical l i miti ng is desired , observation of a modula-
tion monitor meter will signi fy whether or not the expected 125 percent 
progr am modul ation has been at t ained . Non- attainment of 125 percent pr o-· 
gr am modulation is usually a resul t of incor rect signal- phasing connections 
be tween the AM Limiter and transmitter , or weak transmitter driver or modu­
lat or t ubes . A greater asymmet rical program signal may be supplied to t he 
transmitter by perfor mi ng t he following steps . · 

a . Verif y tha t output terminal TBl- 4 on the r ear of the AM 
Limiter chassis is connected to the positi ve(+) transmitter input terminal. 
This connect ion results in positive modulation from a positive signal peak. 

b . Remove the top cover plate from the AM Limit er. 

c . Remove all jumpering from terminals 3 through 6 on the 
output cl i pper printed-c i rcuit board (figure 4- 2) . 

d. While obser ving the positive peak program modulation on 
the modulat ion monitor meter, adjust ASYMM SET control R68 in a clockwise 
direction until t he meter indi cation slightly exceeds 125 percent . 

e . Referring to the table on figure 4- 2, lower the indication 
on t he modulati on moni tor meter to 125 percent by jumpering applicable term­
inal s (2 through 6) on the output clipper board to strap- out the necessary 
diodes . 

f . Repl ace t he t op cover plat e . 

3- 15. RECOVERY TIME SWITCH . 

3- 16. The AM Limiter has a dual recovery rate consisti ng of a rela-
t i vel y fas t shor t - term rate and switchable l ong-term rates . The long-term 
r a t es include fast (3 seconds) , medium (5 seconds), and slow (7 seconds) 
r ecovery times . The AM Limiter is initi all y set for the fast (3 seconds ) 
long-term rate. 

3-7 

WARNING : Di~connect primary power prjor to servicing . 
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3-17. Depending upon the typ~ of program material and amount of lim-
iting, the fast long-term recovery time may exhibit audible limiting ef­
fects . If so, either the medicm or ~low long-term recovery time may be 
selected by depressing the appropriate switch. However, the fast long­
term recovery time generally produces the highest average modulation and 
should be used if possible. The medium and slow long-term recovery times 
produce a lower average modulation. 

3-18. ATTACK SET CONTROL. 

3-19. Generally, no adjustment of the ATTACK SET control will be re-
quired in most installations. This control varies the attack time of the 
AM Limiter from a minimum to approximately 1 millisecond. During limiter 
operation, as the control is turned in the clockwise direction, the attack 
time is increased and the limiting threshold is decreased. This action 
results in nearly constant peak control even though the slower attack time 
allows more peaks to exceed the limiting threshold . Optimizing the limiting/ 
clipping ratio for the highest modulation level is achieved in this manner. 

3-20 . Adjustment of the ATTACK SET control may be required to slow 
the attack time and eliminate static or spotty intermodulation noise associ­
ated with audio peaks. This adjustment is usually required when using pro­
gram material having a restricted bandwidth. Restricted bandwidth may be 
caused by an unequalized telephone link, a poor-quality program source 
supplying the input to the AM Limiter, or certain types of program content. 

3-21. The required adjustment is determined by the bandwidth of the 
program material. If the program mat~rial has no frequencies above 3000 Hz, 
the ATTACK SET control may require a setting that results in the slowest 
attack time (fully clockwise) . An intermediate control setting (mid·.-1ay 
between fully clockwise and fully counterclockwise positions) is sufficient 
for program material bandwidths between 3000 Hz and 7500 Hz . Normally, 
the setting of the ATTACK SET control should be that which results in the 
fastest attack time (counterclockwise direction) compatible with good sound 
quality of the program. 

3-8 

WARNING : Disconnect primary power prior to servicing. 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

INTRODUCTION. 

4-2 . This section provides a functional description of the operat.:..ng 

circuits in the AM Limiter. As shown on figure 4-1 , the functional circuits 

in the AM Limiter can be separated into the major areas listed below . Refer 

to figure 8- 1 in Sect ion VII for the overall schematic diagram of the AM 

Limiter . 

a. Variable Gain Amplifier 

b. Main Amplifier Section 

c. Control Section 

d. Automatic Peak Phasing Section 

e. Output Clipper Section 

4- 3. FUNCTIONAL DESCRIPTION . 

4-4 . VARIA~LE GAIN ANPLIFIER. 

4-5. Operation of the variable gain amplifier i s dependent upon the 

level of the input signal. It does not function when the input level to 

the AM Limiter is very low. As the input signal level is increased past 

the limiting threshold point , the output signal is rectified, amplified , 

and applied , via the control section, to the variable gain amplifier. The 

variable gain amplifi er is capable of limiting up to 30 dB with only a 1 dB 

incr ease in t he output level . 

4-6. DIRECT-SIGNAL FUNCTIONAL OPERATION . 

4-7 . The input signal to the AM Limiter is appli ed through variable-

input attenuator ATl to a phase- reversal switch consisting of four neon­

operated LDR units . After passing through the reversal switch, the signal 

is applied to step-up transformer Tl, which provides the input signal for 

the variable- gain amplifier stage . This stage consists of the diode sections 

of transistors Ql and Q2 . The balance control (R8) is adjusted for low 

distortion, and the variable-gain amplifier stage has good freqtiency re­

sponse and a wide control r ange . The output from the variable-gain areplifier 

stage is applied through transformer T2 to the first amplifier stage (Q3). 

Transistor Q3 and the following stages (Q4 throu~h Q8) are direct coupled. 

Temperature compensation and idle current adjustments are incorporated in 

the collector of transistor Q4 . The last-stage output is emitter follower 

coupled through output transformer T3 to variable attenuator AT2 and tne 

output clipper. The attenuator is connected to output terminal s 4 and 5 

on TBl. 

4- 1 

WARNING : Discotmect primary power prior to servicing. 
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4- 8 . CONTROL SECTION . 

4- 9. A secondary winding of transformer T3 provides the cont rol sig-
na l for the variable-gain amplifier stage . When the output signal level 
exceeds the limiting threshold, it is peak detected through diodes CR14 
and CR15 and current amplified by transis tors Ql4 and Ql5. This control sig­
nal i s applied to variable-gain amplifier stage Q3 through a shaping network 
consisting of capacitor C3 , resistor Rl3, and diode CRl . This control sig­
nal also drives meter stage Ql 3. 

4-10 . The dual r ecovery-time capacitor s ar e Cl and C2. Short random 
peaks permit capaci tor C2 only to charge and the recovery time is quite 
fast . Wit h a high level program content of l arger and recur ring peaks, 
both Cl and C2 will char ge and the recovery time is proportionally slower . 

4- 11 . AUTOMATIC PEAK PHASING SECTION . 

4-12. The automatic peak- phasing section consists of relay Kl , trans-
i stor s Q9 and QlO, t he components on the phase reversing board, and other 
associated components. Transistors Q9 and QlO form a flip- flop cir cuit 
(i . e . when Q9 conducts, QlO is cutoff and Kl is energized ; when QlO con­
duct s, Q9 is cutoff and Kl is deenergized) . Relay contacts Kl-C alternately 
al low FET Ql2 to drive the base circuit of transi stor Q9 or QlO t o cutoff 
when t he transmit t er modulation peaks are pr edomi nately negative. Relay 
contact s Kl-A supply voltage (112 volts) to the corresponding LDR cjrcuits . 
This act ion switches the i nput signal t o again make the modulation peaks 
predominately positive. 

4-13. Asymmetr ical l imiting is t he resul t of a differ ent bias voltage 
applied t o diode CR14 than applied to diode CR15 when ASYMM SET control 
R68 i s set greater than 100 percent . When properly phased, the r esultant 
higher peak becomes the positive peak in the transmitter. The AM Limiter 
will l imit negative peaks of pr ogram waveforms having a natural unbalance 
of posi tive and negative peaks at 100 percent and, will allow positive 
peaks to a t tain 100- to- 140 percent before limiting. 

4- 14. A peak comparator , consisting of diodes CR6 and CR7 and asso-
cia t ed components , is used to control the functioning of the automatic 
peak phasing section. Diode CR6 is biased at +9 volt s by resistors R41/R35 
so t hat a signal peak must exceed - 9.6 volts to cause conduc t i on. Diode 
CR7 i s biased at approximately -9 volts by resistors R43/R36 so that a sig­
nal peak from the same half of the T3 secondary winding must exceed +9.6 
volts to conduct . Resi stors R39 and R42 feed the resultant comparator sig­
nals into capacitor C20 or C21 (relay contacts Kl-E) where the predominant 
signal polarity causes t he gate of Ql2 to go positive or negative. A phase 
r ever sal at transformer T3 allows the negative signal peaks from the com­
par a t or to be coincident with the positive modulation peaks in the asso­
ciat ed t ransmitter . Thus, if the output from the comparator is predomi­
nantly negative, Ql2 is driven further into "pinch- off" and peak phasing 
r emains unchanged . 

4- 3 
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4-lj , When the comparator output is predominately positive, the auto- 6.._ 
matic peak phasing section reverses the phase of the input program signal • 

by t he action of relay Kl , through 2LDR1 and 2LDR4, and into the primary of 

transfor mer Tl . Thi s action occurs when the comparator output is predomi-

nately positive for a sufficient length o~ time ~o charge capacitor C20 ar 

C21 . This action, in turn, increases the forward gate bias at Ql2 , whi ch 

causes the drain voltage to drop from the normal value (10 volts) to ap­

proximately six volts . 

4-16 . OUTPUT CLIPPER. 

4-17 . Absolute positive and negative peak control is achieved by con-

necting the output clipper section to the secoadary winding of transformer 

T3 ahead of output attenuator AT2 . Factory adjustment of t he output clip­

per ensures that the negative peaks coincide with 100 percent negative 

modulation of the t r ansmitter . Clipping of the positive peaks of the out­

put signal is adjustable by jumpering terminals on the output clipper boar d . 

J umpering determines the correct diode configuration for the desired amount 

of positive modulation at t he transmitter . Prior to shipment , t he A..~ Limiter 

i s factory adjusted for 125 percent positive modula t ion . 

4-18. Figures 4- 2 and 4- 3 depict the method used for determi ning t he 

jumpering required for the desired positive peak modul ation . Overall , t he 

positive modulation peaks will attain approximately 150 percent with no 

j umpering and approximately 112 per cent with the diodes jumpered out (term­

inals 2 to 3) . 

4- 4 

WARNING : Disconnect primary power prior to servicjng . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

T3 BLACK 
TB l-4 

1 J UNCT 3CR4 

3CR 2 

3 JUNCT 

6 
CR8 3 J UNCT 

2 
---__,;;-+-------.--~□ TB 1-5 

., 

SIGNAL 
POLARITIES 

Nega t ive 

NOM. 16. 7V 

Positi ve 

NOM. 18. 7V 
+l CR 19. 4V 
+2CR 20.lV 
+3CR 20.BV 
+4CR 21.5V 
+5CR 22. 2V 
+6CR 22.9V 
+7CR 23 . 6V 
+8CR 24 . 3V 
+9CR 25 .0V 

* Fact ory set near 125% 

0 
---r'"" LIMITER 

DI SABLE 
SI A 

% MODULATION 

100 

112 
116 
120 
125* 
129 
133 
137 
141 
146 
150 

STRAP 
CONNECTIONS 

NONE 

2 to 3 
4 to 3 
3 to 4, 5 to 2 
5 to 2 
4 to 6 
3 to 4, 6 to 2 
3 to 5 
4 to 5 
3 to 4 
NONE 

Absolute values of clipping will vary somewhat due to diode tolerances . 

Figure 4- 2. Output Clipper Board Jumpering 
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Figure 4- 3. Output Clipper Board 

WARNING: Disconnect primary power prior to servicing. 
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5-1 . INTRODUCTION. 

SECTION V 

MAINTENANCE 

5- 2. This section provides information for servicing the AM Limiter . 
Standard testing techniques for semiconductor devices apply to the circuitry 
contained in this unit. 

5-3 . Measure de voltages with the same meter that will be used for 
maintenance. Record these voltages on the schematic for reference should 
troubleshooting be required. 

5- 4. Do not remove or insert transistors with power applied. The 
failure time for transistors is measured in microseconds and a momentary 
short is all that is required to damage them in some circuits. Observe 
polarities when installing replacement capacitors or diodes. 

5-5. When ordering replacement parts from Harris Corporation Broad-
cast Equipment Division, list the stock numbers and part description as 
tabulated in Section VI . 

5- 6. PREVENTIVE MAINTENANCE . 

5-7. Preventive maintenance for this unit is limited to standard 
good housekeeping practices. Dust and dirt should be removed periodically. 
Using a soft brush, remove dust and dirt from power transformers, rectifiers, 
and other components that require heat dissipation for proper operation . 

5-8 . 

5- 9 . 

CORRECTIVE MAINTENANCE. 

ADJUSTMENT/CALIBRATION. 

5- 10. The adjustment or calibration procedures described in the fol-
lowing paragraphs may be easily performed after the top cover is removed. 
Each specific adjustment/calibration procedure should be performed whenever 
circuit components are replaced or component value changes are suspected. 
Figure 5-1 identifies and locates all adjustable components. 

5-11. POWER SUPPLY. Referring to Figure 5-1 and schematic 843 0409 
001 contained in Section VII, locate and adjust variable resistor R77 to 
set the power supply voltage to 39.0 Vdc at the positive(+) terminal of 
capacitor C26 . 

5-12. OUTPUT BIAS. Referring to Figure 5-1 and schematic 843 0409 
001 contained in Section VII, locate and select variable resistor R82 to 
set the no-signal voltage across resistor R84 to 25 mV +5 mV . 

5-13. BALANCE. Referring to Figure 5-1 and schematic 843 0409 001 
contained in Section VII, locate variable resistor R8. This component 
balances transistors Ql and Q2 for the lowest harmonic distortion. Insert 

5-1 

WARNI NG: Disconnect primary power prior to servicing. 
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a 10 kHz signal at 10 dB of limiting and adjust R8 for the low2st indica­
tion of harmonic distortion on the meter . Recheck the distortion with a 
1 kHz input signal at 10 dB of limiting. If the distortion indication 
exceeds 0. 7 percent, select transistor Ql and/or Q2 for a closer match. 

5- 14 . SENSITIVITY. Referring to Figure 5-1 and schematic 843 0409 
001 contained in Section VII, locate variable resistor R36. This component 
determines the sensitivity of the automatic peak phasing section and should 
be factory adjusted so that phasing reJay Kl does not clatter when operating 
with 10 dB of limiting at 20 Hz. Turning the control in a counterclockwise 
direction from the factory adjusted setpoint increases sensitivity and in 
a clockwise direction, decreases sensitivity. 

Do not remove or install FET Ql2 
with power applied to the AM 
Limiter . 

5-15 . AUTOMATIC PEAK PHASING . Field-effect transistor (FET) Ql2 must 

• 
be properly biased in order for the automatic peak phasing section to operate 
correctly. Since this parameter is variable in most FETS, the desired 
source-to-gate bias may be obtained by removing one or more of series-con­
nected diodes CRll, CR12, CR21, and CR22 by strapping . A voltage level of 
+8 . 5-to-+10. 5 Vdc must be present on the drain of FET Ql2 and test point 
TPl . Recalibrate the bias for a new FET in the same manner if Ql2 is re­
placed. 

5- 16. LIMITING THRESHOLD . The limiting threshold is set by observing 
the distortion products of a 1 kHz signal and 20 dB of limiting set by ex­
ternal pads . Referring to Figure 5- 1 and schematic 843 0409 001 contained 
in Section VII, locate and adjust R96 for barely visible distortion products 
caused by the negative clipper. 

5-17 . METER CALIBRATION. This adjustment should only be made after 
adjusting limiting threshold variable resistor R96. Referring to Figure 
5-1 and schematic 843 0409 001 contained in Section VII, locate and adjust 
variable resistor R60 to calibrate dB limiting meter Ml at 10 dB of limit­
ing. Adjust the meter as follows: 

a . Determine the limiting threshold by increasing the input 
signal level and observing the meter indication of the output signal until 
it stops rising . 

b. Increase the input signal level by exactly 10 dB. 

c. Adjust variable resistor R60 for a 10 dB indication on 
meter Ml. 

WARNING: Disconnect primary power prjor to servicing. 

5-3 
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5-18. TROUBLESHOOTING. 

5-19 . GENERAL TRCUBLESHOOTING TECHNIQUES . When !l malfunction occurs, 
the first step is to isolate the problem to a particular circuit or printed­
circuit board . Thie is accomplished by noting which signal paths and con­
trols affect the troublesome operation. ·.l..:.sconnecting certain input or 
output wiring Nill possibly stop the malfunction, indicating a bad ground 
connection or shortzd load ccndition. 

S-2O. The next step iG to rreasure the de voltages iu the suspect 
circuit . Most of tlie amplifier circuits are the direct- coupled type and 
proper biasing is indicated by & single measurement at the circuit .output . 

5- 21. FAULT LOCATION GUIDE. The information listed in table 5- 1 is 
presented as an aid for troubleshooting the AM Limiter . This table lists 
the most common trouble symptoms for this type of equipment and includes 
the pr obable cause and corrective act1on required. 

5-4 

WARNING : Disconnect primary po~,er prior to servicing. 
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6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts and assemblies along with se­
lected mechanical parts necessary for proper maintenance of AM Limiter 
994 7059 001. Figure 5-1 locates and identifies the major assemblies in 
the unit. Table 6-1 lists the assemblies having replaceable parts , the 
numbers of the associated table, and the page number on which the table 
is located . 

NOTE 

Actual component values may vary 
slightly from component values list­
ed on schematics and in parts lists. 
Due to industry wide shortages of 
electrical components, it is some­
times necessary to use parts other 
than those specified . In every 
case , however, a substitute part 
is selected for conformance to over­
all design specifications so that 
equipment performance is not af­
fected. 

WARNING : Disconnect primary power prior to servicing . 

6- 1 
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Table 6-1. Replaceable Parts List Index 

TABLE UNIT NOMENCLATURE PART NO . 
NO. 

6-2 AM Limiter, Basic Unit 994 7059 002 

6-3 Amplifier Board 992 4351 001 

6-4 Relay and Power Supply Board 992 4352 001 

6-5 Peak Phasing Board 992 4336 001 

6-6 Output Clipper Board 992 4335 001 

6-7 Transformer Chassis Assembly 992 4353 001 

' 

6-2 

WARNING: Disconnect primary power prior to servicing . 

PAGE 

6-3 

6-5 

6-8· 

6-10 

6-11 

6-12 

I-' 
\JI 
l,.) 

I-' 
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• 

REF. SYMBOL 

AT1 , AT2 

C31 ,C32,C33, 
C34 

C36 , C37 

DS1,DS2,DS3, 
DS4 

El 

Fl 

Ml 

Rl,R2 

R64 

R68 

R69,R90,R91, 
R92 

Rl00 

Rl0l 

Sl 

TBl 

TB2,TB3 

XFl 

Zl,Z2 , Z4 , Z5, 
Z8,Z9,Z10 

Table 6- 2. AM Limiter, Basic Unit-994 7059 002 

HARRIS PART NO . 

914 8167 001 

516 0074 001 

516 0084 000 

384 0327 000 

614 0347 000 

398 0017 000 

632 0718 000 

540 0132 000 

540 1111 000 

550 0061 000 

540 0617 000 

550 0866 000 

540 1187 000 

604 0788 000 

614 0027 000 

614 0128 000 

402 0023 000 

414 0087 000 

992 4351 001 

928 8308 001 

DESCRIPTION QTY. 

Attenuator , 600/600 ohms 2 

Capacitor, 0.005 uF, lkV 4 

Capacitor, 0 . 02 uF, lkV 2 

LED, Bushing Included 4 

Tie Point 1 

Fuse, 3AG, 1 ampere 1 

Meter, 0-1 ampere, (815 5371 001) 1 

Resistor, 3.0M ohm, ½W, 5% 2 

Resistor, 10K ohm 

Potentiometer, lK ohm 

Resistor, 1800 ohm, 2W, 5% 

Potentiometer, Dual 2K/50K ohm 

Resistor , 1300 ohm, 5%, LN 

Switch , Pushbutton, 5 Station 
(Spec. 828 7900 001) 

Terminal Board, 5 Position 

Terminal Board, 1 Position 

Fuse Holder 

Ferrite Bead 

Amplifier Board (Refer to Table 
6-3) 

Cable Assembly 

1 

1 

4 

1 

1 

1 

1 

2 

1 

7 

1 

1 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2. AM Limiter , Basic Unit-994 7059 002 (Continued) 

REF. SYM BOL HARRIS PART NO . DESCR IPTION 

992 4335 001 Output Clipper Board (Refer to 
Table 6- 6) 

992 4336 001 Peak Phasing Board (Refer to 
Table 6- 5) 

992 4352 001 Relay and Power Supply Board 
(Refer to Table 6- 4) 

992 4353 001 Transformer Chassis Assembly 
(Refer to Table 6-7) 

6-4 

WARNING : Disconnect primary power prior to servicing. 

QTY. 

1 

1 

1 

1 

.... 
V, 
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REF. SYMBOL 

Cl 

C2 

C3,C7 

C4 

CS,C9 

C6,Cl4,Cl7 

Cl O 

Cl2 , Cl5 

Cl3 , Cl6 

C27 

CR1,CR6 , CR7 , 
CR14,CR15 

Ql , Q2 

Q3 

Q4 , QS 

Q6 

Ql3,Ql4 ,Ql5 

R3 

R4 

RS , R6 , R61 

R7 , R9 

R8 

RlO 

Table 6- 3 . Ampl ifier Board-992 4351 001 

HARRIS PART NO . 

526 0004 000 

508 0306 000 

508 0215 000 

522 0178 000 

522 0164 000 

522 0244 000 

522 0243 000 

508 0268 000 

522 0192 000 

516 0386 000 

384 0204 000 

380 0018 000 

380 0147 000 

380 0111 000 

380 0044 000 

380 0091 000 

540 0132 000 

540 1162 000 

540 1145 000 

540 1130 000 

550 0625 000 

540 1210 000 

DESCR IPTION QTY. 

Capacitor, 1 . 0 uF, 35V, KlC35K 1 

Capacitor , 0.33 uF, lOOV, 
DMP- lP-33 1 

Capacitor . 0 . 01 uF, lOOV , 
lPP-1-103 2 

Capacitor, 25 uF , 6V, C426AR/C25 1 

Capacitor, 250 uF, 3V , TE-1065 2 

Capacitor, 50 uF, 25V , TE-1209 3 

Capacitor, 35 uF, 25V, TE-1208 1 

Capacitor , 0. 1 uF, lOOV , lDP-2-104 2 

Capacitor, 25 uF, lOV, TE-1118 

Capacitor, 0 . 22 uF , 3V 

Diode, Silicon 1N456A 

Transistor , 2Nl307 

Transistor, TZ- 1218 

Transistor, 2N3417 

Transistor , 40319 

Transistor, 2N4250 

Resistor, 3M ohm, ½W , 5% 

Resistor, lM ohm, ½W, 5% 

Resistor , 6.8K ohm, ½W, 5% 

Resistor , 620 ohm, ½W, 5% 

Potentiometer, 500 ohm, ½W 

Resistor , 150K ohm, ½W, 5% 

2 

1 

5 

2 

1 

2 

1 

3 

1 

1 

3 

2 

1 

1 

WARNING : Disconnect pr imary power prior to servicing. 
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Table 6-3. Ampli fier Board-992 4351 001 (Continued) e 
REF. SYMBOL HARR IS PART NO . DESCRIPTION QTY_ 

Rll , Rl2, Rl4, 540 1215 000 Resistor , 20 ohm, ½W, 5% 4 
Rl5 

R13 540 1184 000 Resistor, 15K ohm, ½W, 5% 1 

Rl6 540 1106 000 Resistor, 6.2K ohm, ½W, 5% 1 

Rl7 540 1131 000 Resistor , 30K ohm, ½W, 5% 1 

Rl8 548 0216 000 Resistor , 1.37K ohm, ½W, 1% 1 

Rl9 540 1110 000 Resistor, 68 ohm, ½W, 5% l 

R20 540 1107 000 Resistor , 20K ohm, ½W, 5% 1 

R21 540 1142 000 Resistor , 240K ohm, ½W, 5% l 

R24 540 1195 000 Resistor, 16K ohm, ½W, 5% 1 

R25 540 1116 000 Resistor, lK ohm, ½W, 5% 1 

R26 540 1102 000 Resistor, 100 ohm, ½W, 5% l 

R27 540 1135 000 Resistor, 24 ohm, ½W, 5% l 

R28 540 1118 000 Resistor, 220 ohm, ½W, 5% 1 

R29 540 1114 000 Resistor, 4 . 7K ohm, ½W, 5% 1 

R30 540 1201 000 Resistor , 910 ohm, ½W, 5% 1 

R31 559 0014 000 0 Thermistor, 500 ohm, 25 C. 1 

R32,R33 540 1128 000 Resistor, 200 ohm, ½W, 5% 2 

R35 540 1189 000 Resistor, 9.lK ohm, ½W, 5% 1 

R37,R38 ,R39, 540 1159 000 Resistor, 100K ohm, ½W, 5% 4 
R42 

R41 540 1131 000 Resistor, 30K ohm, ½W, 5% l 

R43 540 1111 000 Resistor , l0K ohm, ½W, 5% 1 

R58 540 1136 000 Resistor , 56 ohm, ½W, 5% 1 

R59 540 0343 000 Resistor, 3K ohm, lW, 5% 1 

6-6 
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Table 6-3. Amplifier Board-992 4351 001 (Continued) 

REF. SYMBOL HARRIS PART NO . DESCRI PTION 

R60 550 0625 000 Potentiometer, 500 ohm, ½W 

R62 540 1147 000 Resistor, 27K ohm, ½W, 5% 

R63 540 1182 000 Resistor, 2.2K ohm, ½W, 5% . 
R65 540 1104 000 Resistor, 2K ohm, ½W, 5% 

R66 , R67 540 1107 000 Resistor, 20K ohm, ½W, 5% 

R81 540 1153 000 Resistor, 8200 ohm, ½W, 5% 

R82 540 000 Resistor , ½W, 5%, Selected Between 
75 and 221 ohm 

R83 540 1127 000 Resistor, 820 ohm, ½W, 5% 

R84 540 1151 000 Resistor, 10 ohm, ½W, 5% 

R85,R86 540 1117 000 Resistor, 150 ohm, ½W, 5% 

R95 540 1127 000 Resistor, 820 ohm, ½W 

R96 550 0622 000 Potentiometer, lK ohm, ½W 

R22 540 1143 000 Resistor, 24K ohm, ½W, 5% 

T2 478 0183 000 Transformer, Input 

ZQ1,ZQ2 404 0066 000 Socket 

ZQ6 404 0198 000 Transipad, 10020 DAP 

WARNING: Disconnect primary power prior to servicing . 

QTY. 

1 

1 

1 

1 

2 

1 

1 

1 

1 

2 

1 

1 

1 

1 

2 

1 

6-7 
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6- 8 

Table 6- 4. Relay and Power Supply Board-992 4352 001 

RE~ SYMBOL HARRiS PART NO . 

Cl8 522 0258 000 

Cl9 522 0160 000 

C20,C21 526 0004 000 

C25 , C29,C30 508 0253 000 

C28 516 0386 000 

C36 516 0087 000 

CR8,CR9,CR10, 384 0020 000 
CR11,CR12,CR16, 
CR17 ,CR18 

CR19,CR20 386 0154 000 

CR21,CR22 384 0128 000 

Kl 572 0134 000 

Q9,Ql0,Qll, 380 0111 000 
Ql6 

Ql2 380 0180 000 

R44 540 0319 000 

R45,R48 540 1189 000 

R46,R47,R50 , 
R51 

R49,R52 

R54 

R55 

R56 

R57 

R70 

540 1145 000 

540 0617 000 

540 1190 000 

540 1192 000 

540 1108 000 

540 1151 000 

540 1102 000 

DESCRIPTION 

Capacitor, 50 uF, 50V 

Capacitor, 100 uF, 3V 

Capacitor, 1.0 uF, 35V 

Capacitor, 0.04 uF, 100V 

Capacitor, .022 uF, 3V 

Capacitor , 0.05 uF, 600V 

Diode, 1N2071 

Diode , Zener, 1N4751A 

Diode, 1N270, Germanium 

Relay, 590 ohm, Coil/2AV. DC. 

Transistor, 2N3417 

Transistor, 2N5952 

Resistor, 300 ohm, lW, 5% 

Resistor, 9100 ohm, ½W, 5% 

Resistor, 6.8K ohm, ½W, 5% 

Resistor, 1.8K ohm, 2W, 5% 

Resistor , 240 ohm, ½W, 5% 

Resistor, 51 ohm, ½W, 5% 

Resistor, 36K ohm, ½W, 5% 

Resistor, 10 ohm, ½W, 5% 

Resistor , 100 ohm, ½W, 5% 

WARNING: Disconnect pr imar y power prior to servicing . 

QTY. 

1 

1 

·2 

3 

1 

1 

8 

2 

2 

1 

4 

1 

1 

2 

4 

2 

1 

1 

1 

1 

1 

..... 
V, 
w ..... 
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Tabl e 6- 4. Relay and Power Supply Board-992 4352 001 (Continued) 

REF. SYM BOL HARRIS PA RT NO . DESCRIPTION QTY. 

R71, R72 540 0563 000 Resistor , 10 ohm, 2W, 5% 2 

R73 540 1154 000 Resistor, 7.5K ohm, ½W, 5% 1 

R74 540 1163 000 Resistor, 300 ohm, ½W, 5% 1 

R75,R78 540 1138 000 Resistor, 3K ohm, ½W, 5% 2 

R76 540 1147 000 Resistor , 27K ohm, ½W, 5% 1 

R79 540 1137 000 Resistor , 3.9K ohm, ½W, 5% 1 

R80 540 0151 000 Resistor , 18M ohm, ½W, 5% 1 

R94 540 1116 000 Resistor , lK ohm, ½W, 5% 1 

XKl 404 0209 000 Socket, Relay 1 

XQ12 404 0066 000 Socket , Transistor 1 

6-9 
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Table 6-5. Peak Phasing Board-992 4336 001 

REF. SYMBOL HARRIS PART NO . DESCRIPTION 

2Cl,2C2 508 0371 000 Capacitor , 0. 1 MFD , 200V 

2Rl,2R2 540 1116 000 Resistor , lK ohm, 5% 

2R3,2R4,2R5, 540 1107 000 Resistor, 20K ohm, 5% 
2R6 

2R7 , 2R8 540 1164 000 Resistor, 390 ohm, 5% 

2R9 540 1187 000 Resistor, 1300 ohm, 5% 

2LDR1,2LDR2, 670 0028 000 Raysistor 
2LDR3, 2LDR4 

6-10 
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OTY. 

2 

2 

4 

2 

1 

4 

..... 
V, 
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Table 6-6. Output Clipper Board-992 4335 001 

REF. SYMBOL HARR~S PART NO . DESCRIPTION 

3CR1 386 0137 000 Diode, Zener, 1N4746A, 5% 

3CR2 386 0136 000 Diode, Zener, 1N4745A, 5% 

3CR3,3CR4 384 0205 000 Diode , Zener, 1N914 

3CR5 384 0255 000 Diode, MZ2360 

3CR6 384 0256 000 Diode, MZ2361 

3CR7,3CR8 384 0603 000 Diode, MZ2362 

WARNING: Disconnect primary power prior to servicing. 

QTY_ 

l 

l 

2 

l 

l 

2 

6-11 
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Table 6-7 . Transformer Chassis Assembly- 992 4353 001 

REF. SY MBOL HARRIS PART NO. DESCRIPT ION QTY. 

Cll,C26 524 0094 000 Capacitor, 500 uF, 50V 2 

C22,C23,C24 524 0134 000 Capacitor, 200 uF, 150V 3 

Q7 380 0065 000 Transistor , 2N3766 ., ·1 

Q8 380 0066 000 Transistor, 2N3740 1 

Q17 380 0062 000 Transistor, 40310 1 

· R36,R77 552 0783 000 Potentiometer, lOK ohm 2 

Tl 478 0313 000 Transformer, Input 1 

T3 478 0289 000 Transformer, Output 1 

T4 472 0580 000 Transformer, Power 1 

TB3 614 0164 000 Terminal Strip Assembly 1 

XQ7,XQ8,XQ17 404 0206 000 Socket, Transistor 3 

I 

6- 12 

WARNING : Disconnect primary power prior to servicing. 
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7- 1. INTRODUCTION. 

SECTION VII 

DIAGRAMS 

7-2. This section contains the overall schematic diagram (843 0409 001) 
for AM Limiter 994 7059 001. Use this diagram when reading the priciples 
of operation in Section IV and during performance of the maintenance proce­
dures presented in Section V. 

7-1 

WARNING: Disconnect primary power prior to servicing. 
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