
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the filesWe designed Google Book Search for use by individuals, and we request that you use these files for
personal, non-commercial purposes.

+ Refrain from automated queryingDo not send automated queries of any sort to Google’s system: If you are conducting research on machine
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping them find
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web
athttp://books.google.com/

1

https://books.google.com/books?id=ldAXAAAAYAAJ


 

) ioi,ir.

* TM 11-5820-590-35-1

kv DEPARTMENT OF THE ARMY TECHNICAL MANUAL

ALDERMAN UBPjflY

JAN 28 1992

GCVERffe, UOCUMBNW

Direct Support, General Support, and Depot Maintenance Manual

Including Repair Parts and Special Tools Lists

1

RADIO SETS AN/PRC-74B AND AN/PRC-74C,

POWER SUPPLIES PP-4514/PRC-74 AND PP-4514A/PRC-74

AND BATTERY BOXES CY-6121/PRC-74, CY-6314/PRC-74

AND CY-6314A/PRC-74

This copy is a reprint which includes current

pages from Changes l through 5.

f

HEADQUARTERS, DEPARTMENT OF THE ARMY

I JULY 1968

J UNIVERSITY OF VIRGINIA LIBRARY



فكرو

اقه«عهملالنتهله٣(نهي»حههانعه»«،هاهيحاانهبه-كناقوهصهس ثو،هيقمسصعهن

يسئسق»٢)قو(٠«هملاداكن«هيكه«صء٣هياصهليهيهمل٥الثهأ»هيهالع .

«سمله»«اأ»حانكه.هلأح»لمهيهملأامل-اص.٠ملقق«ىهمنهو٣ريعقااللعع»الءهي طملالهبالهاتعهقئ

«ميباعيبىأهااان»«هيييبهههثقا٠ملأهعأيباهومننتاسطوح ل٥وا

،طهال٧وصوعع«ه»ه٣ب»(عا٢ملعاملعو٣«عأ٣.««ايحيلاقتهو٣«اوو. هوهااملحع

»«هيثر،هاهيحاانس«هي٣هيه«هيس.«««مهيحو»سسهي»أعحقن» ٣هيإصعههي

٣ه؛حس«اوح،ملاه«اهيثهلهي،اهيانمنحه؛ا««ص٣منسائهيهنمث٢لم٣«ن«لع)أمل( «عم

انمحمت٣٥هيأعقاي٣سهييبولقعه«هيأ«ههيدمهيههههامتهاملصاس»حهعثهيه«حو »أع

»ال،عن«٣«يبهملعهملا«هه.ملواهيأان«هيومكلع»هقهي٣صاصعهبوالوصوهق«اأععهأيبمله«الج ملصحتيباهمل

كهال٣ه««هيكل«حلاملظيح«لهيكنانهوانطهيل٣٥هيوهقأ«املوأانحهأهعه.٠ااأه «عحهن٠

عطعاا«هيس٣«هيهمل«املال٢مل«٣«مهملالكنأهنتا«هيءهيهولأرق.«نملع.أرق

ك

اال



د

اللق. ،اس٠ع٠،،

الاه

اهكسع للك اعه، اع سمعههه.-هل ام

اعل

حعمهععحه ااهلل، ا،٠«عيهها اعل هاههمهعهعهههه هه ٠هعهعهي،ا،،،

. هعهلعععهج . لعج عهسعلسعهعههمند مهعععههنق العاع

٠عع . ، يعه اسمسال،،ا .. سعهه٠ اع هل.

الالرعسهععهعسعاههههعسهقهلعلعسللم اهههمسهلالعهعصعهمجن عهعععلههل.عمهههحعع اعسلم اهعماطه-.هل

)

.«نيل صالد اعالة . هاا٠ «كول لكل ٥اا٠ -هتهج» مل ههالرل٥لرل اص،٠عهعسه

ا ٠ ...... رت . جمههل(ر،س،................................ اراقاعلا»

«الع ٠»ها ٠ .................................. ملسا «اهل إالها

«الع .ال ع ق ؛..................................... «لق ق« «الال .كل ل ح.................................... «الاق ك

قسقال

ةنهةههك عاقعهكهمحس

.

هااا مايا«مهدا رععه .«اله اوهسلك عال٥«اقلاا٠ رلهل مهسالل هلها ات ٠٠ااعا امحل» االده٠همه ٠ لا«-«مات٥ااا هه٥اللهال «اهل كالهل «المل اسا ايهال قو» ةال ٠االهب ااخ٥اع ه«ه ع.«ساللا-مهلك مهاالاق٠ا ده» اق .«عله لع»

اهلم
ع،س،ي،،لامل هت اء ه،وهفا لقع «صااد ةهج ٠ريعا٥.ل

هققه،

عهللإلاه،،ع٠عحله سا .سيال-ملاوعلاو)ءعهعع.سهحعع قهعهه( احععهععهيسهن

حملحاللقاه،

.الكل ،ةت،.عللو ٠ءياللرل سا عهه،)ءح،عهمهي٥حعهن

عهيالللإلاهع،ع٠عهلهل ههحهي( ىفع-مسوم حةلع٥هلهقعه،
عال،الهلع. .ه-الملل-هلل عهعقه( )،ععههءهي٠عع

٥له، «هيقل/ههاجت ههحههل )ىم،عهه،يهكوه

٥اهلل،ال المع ال،عنقالهإلههاه سل ا٥عسعهههسهن

.-ورامامه

(لهال .اهل مهالا مهمهههع ع٥٥ل .العح،حاال

،مهلهع عر-الاس «.داكا-هل ا،دمهلممه لسك ،سهاع

اهنال

، ااملعل٠اااهاهرهه (هل إق، »قهييل ذه،حهللال،«ك«ها

علهو قلقلل حةوىهققأقطاهلامل٧ ميالحملالرهملههلرتاه



عو٠هله«هومته«محههنتككهدمتهاهسوب

هتعلاطمليح«لكل رهسو

عسلءاهمهيكمس ميوم«

٥ل»كهملمكئلفمث»ير

اح،االجنهواكاطل
.لمم سوه

طع«ملمرهقحههس،فهمهه.ملعو .ريسل

«هبرههسه»هه

،
انوققهقلالقاقالئ«قكا، «يعهي٣قلعاقمحع

اقمعو«هيهليععومهنعههيوقعععهاعع٠كعاملاو««اعقي««سوق ،«ينعيتهء«ءقلهعوم

وتسيقتسصعععمتتقن



ههيهعح٠حعه

احلال ه

الات٨.ال٨»«م«ع

.هلقن ٨»طل٧

««هاجتالاو..اهيبن لوميل

«هكلسه«هوقل-وايلوقلأتولال٨ههوهعجا

«لصاحالءس»ععهءعلع-هععهلاوكالعلهب،حهاحهاعج.سحا الح»

.«السعع«عاعععههاحعههالو«كالها«كلاح حعيهص«قمهلح٥(

كع«ا٥حاقهعهه٠عثتعقل)اهحهه قهاسهههه(

عههاهعهه٠انيسع.حال حعحنسهمئملس(

.اهلاقاحال«اااقح«صقهه.ايثحه)اه٥هه حه)هطه«دحعه(

عهه««صحهههسحم)اهحاه قهظيسينله«(

عاهاواقع«كيالاه٥ا،«عاهههيه٠عثإله)ههحهه قهيسصقهحعمحل

كثال،هم٠اع«ه)ههحهه ههععهحها(

عاه«ع،،ه»هاايع«ه.حاف

الئلللململكطصةحقهط«اوللهيوطمايهلكلمتكلسح.٠ هييب

لبالوطميباه«ع»ه؛أحما-ملكلجاس يس

عمالس.ما-هل-قعلدقعكأهههعهلاووال،سعهملاوح٣أعه«هي اوهياس.٠

،سهد،هيسلأسقه«لجعلحأعهلأمعههيهلأعالاه«لقت»«ها

ري-هتلهعهئته هل

اليباه؛.......................................................................ع٠ع«ايمالعا قعل

فسل«.....................................................................حلعقسل

».«املم(اهتدعهي«ععءهيسأع.قا»هومتلهي.هلعلمتعءهه-مهي«لههس٠

نتللكاهي٣هركلهيحهااكهاه(«هيسوب لامر»

ات٠هت٠ قهرهعقه

ميههسكههجت«مثاهوهلكلاهتم ميلكلا

«كعلبكتطسهرك »«هتمتن

ع٠قن«طل٠ رهسو

قق،عهلس«هسله««مناه»««اهمه «سا

«لهوطكعهت

كهكاسعن

صةهيسعام
طلاط٢،(هدارمكه،لعهلألاهمسعايبياهف،««رهاقعهىاملعقملهاا»«هل»هيعهيميلح-هثههيصمهي

كيبس



4

4



+

5

 

SAFETY STEPS TO FOLLOW IF SOMEONE

IS THE VICTIM OF ELECTRICAL SHOCK

 

 

 

 

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL

POWER, PULL, PUSH, OR LIFT THE PERSON TO

SAFETY USING A WOODEN POLE OR A ROPE OR

SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF

CONTACT WITH THE SOURCE OF ELECTRICAL

SHOCK, MOVE THE PERSON A SHORT DISTANCE

AWAY AND IMMEDIATELY START ARTIFICIAL

RESUSCITATION

Change 4 A
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PRINCIPLES OF CORROSIVE CHEMICAL FIRST-AID

1. In the event of contact with the eyes, immediately flush the eyes with water and continue to flush for 15 minutes.

The first few seconds after contact are critical and immediate flushing of the eyes may prevent permanent

damage.

An eyewash fountain is preferred; however, an eyewash hose of any other source of water should be used in an

emergency.

Alkali (base) burns are usually more serious than acid burns.

2. Strong chemicals burn the skin rapidly. There is no time to waste. Begin flushing the area with water immediately.

Remove and discard clothing, including socks and shoes (obtain other clothes and shoes). Continue to flood the area,

while clothing is being removed.

3. The precautionary warning on the produce label should be consulted for full first-aid information. Provide the

label information to the attending physician.

4. Neutralizes and solvents (alcohol, etc.) should not be used by the first aider. The spread of skin absorbing

corrosive poison, like phenol, can result in death. (Don't depend upon spilled chemicals to evaporate from your

clothes. Exposure of skin can kill you).

B Change 4
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WARNING

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground.

The instrument is equipped with a three conductor ac power cable. The power cable must either be plugged

into an approved three contact electrical outlet or used with a three contact to two contact adapter with the

grounding wire (green) firmly connected to an electrical ground (safety ground) at the power outlet. The

powerjack and mating plug of the power cable must meet International Electrotechnical Commission (IEC)

safety standards.

WARNING

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first-aid and

resuscitation is present.

WARNING

SAFETY PRECAUTION

A periodic review of safety precautions in TB-385-4, Safety Precautions for Maintenance of

Electrical/Electronic Equipment, is recommended. When the equipment is operated with covers removed,

DO NOT TOUCH exposed connections or components. MAKE CERTAIN you are not grounded when making

connections or adjusting components inside the test instrument.

WARNING

GASES GENERATED BY CHARGING BATTERIES

Extreme caution must be taken when making connections for the purpose of testing, charging, or repairing

batteries that are charging or have been recently removed from charging. Such batteries probably will be

gassing and the slightest spark, caused by a short circuit, can cause the battery to explode. Personnel

working with these batteries are urged to wear a pair of tight fitting goggles, or better still, the newer types of

plastic masks which covers the entire face. Open frames, cigarettes, radio transmitters, generating sets,

open-cage electric motors, or any other type of equipment that may cause sparks, must be kept clear of the

charging line.

WARNING

BB-418/U

NICKEL-CADMIUM BATTERIES

The electrolyte used in nickel-cadmium batteries contains potassium hydroxide (KOH), which is a caustic

agent. Serious and deep burns of body tissue will result if the electrolyte comes in contact with the eyes or

any part of the body. Use rubber gloves, rubber apron, and protective goggles when handling the electrolyte.

If accidental contact with the electrolyte is made, use ONLY clean water and immediately (seconds count)

flush contaminated area. Continue flushing with large quantities of clean water. Seek medical attention

without delay. Inform medical personnel that you have been contaminated with potassium hydroxide (KOH).

WARNING

BA-5598/U

LITHIUM BATTERIES

A lithium-sulfur dioxide (Li-S02) battery used with the equipment contains pressurized sulfur dioxide (S02)

gas. The gas is toxic, and the battery MUST NOT be abused in any way which may cause the battery to

rupture.

WARNING

DO NOT heat, short circuit, crush, puncture, mutilate, or disassemble batteries.

Change 5 C
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WARNING

DO NOT USE any battery which shows signs ofdamage, such as bulging, swelling, disfigurement, brown

liquid in the plastic wrap, a swollen plastic wrap, etc.

WARNING

DO NOT test Li-S02 batteries for capacity.

WARNING

DO NOT recharge Li-S02 batteries.

WARNING

DO NOT use water to extinguish Li-S02 battery fires if a shock hazard exists due to high voltage electrical

equipment in the immediate vicinity (i.e., greater than 30 volts, alternating current (ac) or direct current

(dc)).

WARNING

If the battery compartment becomes hot to the touch, if you hear a hissing sound (i.e., battery venting), or

smell irritating sulfur dioxide gas, IMMEDIATELY Turn Off the equipment. Remove the equipment to a

well ventilated area or leave the area.

WARNING

DO NOT use a Halon type fire extinguisher on a lithium battery fire.

WARNING

In the event of a fire, near a Hthium battery(ies), rapid cooling of the battery(ies) is important. Use a carbon

dioxide (C02) extinguisher. Control of the equipment fire, and cooling, may prevent the battery from venting

and potentially exposing lithium metal. In the event that lithium metal becomes involved in fire, the use ofa

graphite based Class D fire extinguisher is recommended, such as Lith-X or MET-L-X.

WARNING

DO NOT store lithium batteries with other hazardous materials and keep them away from open flame or

heat.

WARNING*

Remove the Magnesium Battery from Battery Box CY-6314( VPRC-74 when the RT-794( )/PRC is not being

used. This is required to insure that Hydrogen Gas (a by-product of Magnesium Battery, BA-4386/U

discharge action) does not accumulate. Personnel may be injured and equipment damaged if the gas

explodes. You can tell the difference between Magnesium Battery, BA-4386, and Lithium Battery, BA-5598,

by looking at their size. The Lithium Battery is half the size (smaller than) the Magnesium Battery.

D Chang* 5
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CHAPTER 1

FUNCTIONING OF RADIO SET

Section I. SYSTEM FUNCTION

1-1. Scope

a. This manual contains instructions for direct

support (DS), general support (GS), and depot

maintenance of Radio Set AN/PRC-74B (radio set)

and Radio Set AN/PRC-74C (radio set). Receiver-

Transmitter Radio RT-794B/PRC-74 (rt unit) and

Receiver-Transmitter Radio RT-794C/PRC-74 (rt

unit) contain all electronic circuits of the respective

radio sets. Unless otherwise specified, references in

this manual to AN/PRC-74B and RT-794B/PRC 74

apply to AN/PRC-74C and RT-794C/PRC-74

respectively. With the aid of this manual, direct

support, general support, and depot maintenance

personnel can troubleshoot, test, align, and repair

the AN/PRC-74B. A list of tools, materials, and test

equipment for direct support, general support, and

depot maintenance is included.

b. The parts location illustrations in this

manual have abbreviated reference designations,

except for intermodule connections and adjustable

parts. To obtain the complete designation, add the

numbers in the chart below to the numbers on the

illustrations. For example, Q4 in figure 2-6 becomes

Q204. Reference designations for Power Supply PP-

4514/PRC-74 are complete as shown in the figures.

Unless otherwise specified, references in this

manual to Power Supply PP-4514/PRC-74 apply to

Power Supply PP-4514A/PRC-74.

Figure No.

2-6

2-8

3-3

3-4

3-5

3-6

3-7

3-9

3-10

3-11

Add to reference designations

200

300

600

600

600

600 to 6000

(Add 600 to only those that are

not 3-digit numbers and 6000

to 3-digit numbers

beginning with 1)

600

700

700

700

Figure No.

3-13

3-15

3-32

3-35

3-36

3-37

3-38

4.1-2

4.1 3

4.1-4

4.1-5

4.1-8

4.1-9

Add to reference designations

400

500

600

700

700

400

500

800

800

800

800

300

300

1-2. Consolidated Index of Army Publications

and Blank Forms

Refer to the latest issue of DA Pam 25-30 to

determine whether there are new editions, changes,

or additional publications pertaining to the

equipment.

1-2.1. Reporting Equipment Improvement

Recommendations (EIRs)

a. Reports of Maintenance and Unsatisfactory

Equipment. Department of the Army forms and

procedures used for equipment maintenance will be

those prescribed by DA Pam 738-750, as contained in

Maintenance Management Update.

b. Report of Packaging and Handling

Deficiencies. Fill out and forward SF 364 (Report of

Discrepancy (ROD)) as prescribed in AR 735-11-2/

DLAR 4140.55/NAVMATINST 4355.73B/AFR

400-54/MCO 4430.3H.

c. Discrepancy in Shipment Report (DISREP)

(SF 361). Fill out and forward Discrepancy in

Shipment Report (DISREP) (SF 361) as prescribed in

AR 55-38/NAVSUPINST 4610.33C/AFR 75-18/

MCO P4610.19D/DLAR 4500.15.

1-2.3. Reporting Equipment Improvement

Recommendations (EIRi)

If your equipment needs improvement, let us know.

Send us an EIR. You, the user, are the only one who

can tell us what you don't like about the design. Put it

on an SF 368 (Quality Deficiency Report). Mail it to
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Commander, US Army Communications-Electronics MA-D, Fort Monmouth, New Jersey 07703-5000.

Command and Fort Monmouth, ATTN: AMSEL-PA- We'll send you a reply.

Section II. GENERAL FUNCTION

1-3. Introduction diagram descriptions of the transmit and receive modes

a. This section describes the general functional of operation,

operation for the radio set. It is divided into block b. An interconnection diagram of Radio
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AN/PRC-74B is shown in figure 6-1. The

modules and chassis-mounted circuits of the

radio set serve dual purposes by operating in

both the receive and transmit operational

modes. Mode selection within the radio set

is accomplished by transmit-receive control

relays mounted in each module. These relays

normally connect the radio set modules and

circuits to a receive configuration, with signal

flowing left-to-right from the antenna to the

headset (A, fig. 6-2). When a transmit mode is

selected, the transmit-receive control relays

interconnect the transmit portions of the

modules and circuits. During this time, signal

flow is left-to-right from the telegraph key,

automatic Keyer KY-468/GRA-71 (automat

ic keyer), or the microphone to the antenna

(B, figure 6-2).

1-4. Receive Mode of Operation

a. General. The function of the radio set

when connected for the receive mode of

operation, as shown in A, figure 6-2, is to

receive a radiofrequency (RF) signal in the

high frequency range from 2 megacycles

(mc) to 17,999 mc; to heterodyne the RF

signal with a locally generated synthesizer

signal that is 1.75 mc above the input fre

quency; to convert the RF into a 1.76-mc

intermediate frequency (IF) ; to remove the

voice or telegraph intelligence from the IF;

and to apply the intelligence to a headset.

Two secondary modes may be utilized when

the radio set is in the receive mode. The

secondary modes are operate and calibrate.

The operate secondary mode is used for nor

mal communication operations. The calibrate

secondary mode provides a means of period

ically calibrating the tuning circuits for

optimum performance.

b. Receive-Operate. When the receive mode

has been selected and the radio set is in the

operate condition, the RF input from the an

tenna is connected to the RF module through

the power amplifier module. The power am

plifier module provides the proper load for the

RF input and is tuned for maximum RF signal

reception. The RF module, which operates in

conjunction with the synthesizer module for

the heterodyning process, consists of RF

tuning, synthesizer tuning, RF amplification,

and mixing circuits. The synthesizer module

consists of four step oscillators that are selec

ted by front panel controls. The oscillator out

put frequencies are selected to produce local

oscillations 1.75 mc higher than the RF input.

The synthesizer output is applied to the RF

module and is heterodyned with the tuned RF

input. The resulting 1.75-mc difference output

of the RF module is the intermediate fre

quency. The RF gain of the radio set is con

trolled by a gain control circuit that applies

an output to the RF module.The MC (MHz) step

frequency selector switch of the synthesizer is

geared to band switches within the RF module

so that the proper RF bands of .operation are

selected when the synthesizer frequency is

changed. The 1,750-kilocycle (kc) lower side

band (lsb) IF output of the RF module is

supplied to the IF audio module. The IF audio

module receives a 1,750-kc signal from the

frequency generator module. The l.^SO-kc sig

nal in the frequency generator is produced

by a highly stable, free-running crystal oscil

lator. The 1,750-kc signals are applied to a de

modulator circuit that removes the audio intel

ligence in the IF audio module. The audio

signal output is then amplified and supplied

to the headset. The IF gain of the IF audio

module is controlled by an IF gain input from

the gain control circuits.

c. Receive-Calibrate. The calibrate secondary

receive mode of operation is initiated by press

ing the PUSH TO CALIBRATE switch on the

radio set front panel. When the switch is

pressed, a 12-volt calibrate input is applied to

the power amplifier, synthesizer, frequency

generator, and IF audio modules. The 12-volt

calibrate signal energizes circuits in these

modules which allow the operator to calibrate

the radio set tuning circuits. In the synthe

sizer module, the 1-kc step selection circuits

are effectively disabled so that the synthesizer

output will be incremented in 10-kc steps. In

the power amplifier module, the 12-volt calibr

ate signal disables the RF output to the RF

module. To replace the RF output of the power

amplifier module, a 10-kc calibration signal

is applied to the RF module by the frequency

generator module. The 10-kc calibration signal
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and the frequency synthesizer module output

are then heterodyned by the RF module to ob

tain a difference frequency, which is the

1,750-kc IF. The front panel CLARIFY tun

ing control, which is enabled by the PUSH TO

CALIBRATE switch, is adjusted so that the

1,750-kc output of the RF module and the

1,750-kc frequency generator module output

produce a zero beat, which is monitored in the

headset. The IF audio module which compares

the two intermediate frequencies is switched

to the calibrate mode to eliminate a crystal

filter network that is used in normal operation.

After the zero beat has been obtained, the

PUSH TO CALIBRATE switch is released to

remove the calibration circuits and to return

the radio set to a receiver-operate condition.

d. Receive Mode Power Source. During the

receive mode, the power supply module of the

radio set supplies three dc operating.voltages

to the system. The power supply module accepts

12 volts from an external power source and

produces a +9-volt enable, +12-volt receive,

and + 12-volts for the PUSH TO CALIBRATE

switch

1-5. Transmit Mode of Operation

a. General. The function of the radio set

when connected in the transmit mode of opera

tion as shown in B, figure 6-2, is to receive

audio signals from a microphone or inter

rupted audio tones enabled by a telegraph key

or automatic Keyer KY-468/GRA-71, to modu

late the 1,750-kc if. with the audio intelligence,

and to multiply the IF up to a high frequency

RF signal between 2mc and 17.999 mc. The

multiplied signal is then amplified and coupled

to the antenna for transmission. The +12-volt

calibrate circuits cannot be activated when the

radio set is in a transmit configuration.

6. Transmit Operation. When the transmit

mode of operation is selected, the receive-

transmit control relays in the radio set are

energized, causing the transmit circuits to be

active and the receive circuits to be inactive.

The signal flow to the modules begins at the

telegraph key, automatic Keyer KY-468/GRA-

71, or microphone. When the telegraph key or

automatic Keyer KY-468/GRA-71 is used, a

2,000-cycle-per-second (cps) audio tone is con

nected to the audio circuits in the IF audio

module each time the telegraph key is pressed

or when the automatic keyer is keying. The

audio signals are supplied back to the headset

so that the operator may monitor the voice or

telegraph intelligence. The audio signal is also

applied to a balanced mixer circuit in the IF

audio module and is modulated with the 1,750-

kc output of the frequency generator module.

Both sidebands of the 1,750-kc are amplified,

and then the upper sideband is suppressed

while the lower sideband is supplied to the RF

module. Gain of the IF amplifier within the

IF audio module is controlled by the chassis-

mounted gain control circuits. A continuous

wave (cw) hold control output for holding the

radio set control relays in a transmit condi

tion during the time between the characters of

a manual telegraph message is routed to the

power supply module by the IF audio module.

The RF module also receives a signal from the

synthesizer module. The synthesizer module

frequency range is from 8.75 mc to 19.749 mc.

A mixer in the RF module mixes the 1,750-kc

Isb and synthesizer frequency producing a sum

and difference frequency. The difference fre

quency is between 2 mc and 17.999 mc and is

the upper sideband of the selected channel. The

difference frequency is selected by a tuned

radiofrequency amplifier and is applied to the

power amplifier module. The MC (MHz) step fre- .

quency selector gearing of the synthesizer

module is connected to the band selection cir

cuits in the RF module so that when the synthe

sizer frequency is changed, the resonant fre

quency of the RF module will be changed

accordingly. The chassis-mounted gain control

crcuits and the front panel R. F. GAIN con

trol govern the level of the 2-mc to 17.999-mc

RF module output. The power amplifier module

increases the amplitude of the RF signal and

couples the signal to the antenna. In addition,

the power amplifier module provides a trans

mit level control to the gain control circuit so

that RF gain in the RF module is maintained

at a constant level.

c. Transmit Mode Power Source. During

the transmit mode, the power supply module

of the radio set supplies three dc operating
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voltages to the system. The power supply transmit (to energize the radio set relays), the

module accepts +12 volts from an external +9-volt enable, and the +40-volts for the

power source and produces the +12-volt power amplifier module.

Section III. FUNCTIONAL ANALYSIS

1-6. General

This section contains a functional analysis

of each of the radio set's major functions.

These major functions are the receive, trans

mit, and power functions. Diagrams of each

major function are shown in figures 6-3

through 6-5. These diagrams show the major

circuits contained within each module and

illustrate the mode selection circuits which

switch the radio set from a receive to a trans

mit function.

1-7 Receive Function

(fig. 6-8)

a. General. The receive function receives

RF signals of from 2 to 17.999 mc, converts

the "RF signal to a 1,750-kc IF then demodu

lates the intelligence so that it will produce

audible signals in a headset. The functional

operation of the circuits that are operational

during a receive mode, within each dual pur

pose module, are described in 6 through /

below.

6. Power Amplifier Module. The power

amplifier module in the receive mode of opera

tion connects the 2-mc to 17.999-mc RF input

from the antenna to the input of the RF

module. A receiver-transmit relay, which is de-

energized in the receive mode, disconnects all

power amplifier circuits, except the antenna

loading and tuning network. This network con

tains selection circuits, which are adjusted to

load the antenna for optimum RF reception

e. Synthesizer Module. The synthesizer

module generates the 8.76-mc to 19.749-mc

signal which is heterodyned with the received

RF to obtain a 1,750-kc IF. The synthesizer

signal selected is 1,750 kc above the IF and

is applied to the RF module in 1-kc increments

during normal operation. The synthesizer

module may also be operated in the calibrate

mode. During the calibrate mode, the synthe

sizer signal output is in 10-kc increments. The

basic synthesizer circuits which form the syn

thesizer signal consist of the push-to-calibrate

and clarify tuning circuit, calibrate frequency

standard, calibrate-operate control relay K2,

receive-transmit control relay Kl, 1-kc and 10-

kc step oscillators and mixer, 100-kc step oscil

lator and mixer, and mc step oscillator and

mixer. The CLARIFY control and 1 KC (KHz), 10 KC

(KHz), 100 KC (KHz), and MC (MHz) step frequency

selector switches on the radio set front panel are also

part of the synthesizer module. Since the step

oscillators are free-running, the synthesizer

module requires only direct current (dc) volt

ages from the power supply module to operate.

The 1-kc step oscillator produces 10 different

frequencies as selected by the 1 KC (KHz) step fre

quency selector switch. The range of frequen

cies covered is from 6,525 to 6,534 kc. The 10-kc

step frequency oscillator produces frequencies

from 9,025 to p,l 15 kc as selected by the 10 KC (KHz)

step frequency selector switch. These two se

lected step frequencies are then added together

and connected to the input of the 100-kc step

oscillator and mixer. The 100-kc oscillator is

controlled by the 100 KC (KHz) step frequency se

lector and has 10 different frequency outputs

of 26,730 to 27,630 kc, in 100-kc steps. The

100-kc step oscillator output is added to the

mixed 1-kc and 10-kc step oscillator outputs.

The total signal is applied to the mc-step

oscillator and mixer. The frequency range of

the total signal is between 42,280 and 43,279

kc in 1-kc steps, depending on the settings of

the three front panel kilocycle step frequency

selectors. The mc step frequency oscillator and

mixer is used to convert the synthesizer module

output into its final form. The mc step oscil

lator frequency output is from 38,530 to 23,530

kc in 1,000-kc steps. The final mixer takes the

difference between the mc and mixed 100-kc

step oscillator outputs ; therefore, the output of

the final mixer is between 3.75 and 19.749 mc

in 1-kc steps, depending on the position of the
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MC (MHz) step frequency selector switch. The combi

nation of step frequency selections is normally

1.75 mc above the incoming RF. The synthe

sizer output is altered during calibration of

the radio set. To calibrate the radio set during

the receive mode, the operator presses the

CLARIFY-PUSH TO CALIBRATE control

knob on the front Danel. With the control knob

pushed in, + 12volts is provided to operate-

calibrate control relay K2 in the synthesizer

module. This voltage energizes K2, causing its

contacts to replace the multiple 1-kc crystal

frequencies with a fixed calibrate frequency

standard. This process removes the 1-kc steps

in the synthesizer output. The CLARIFY tun

ing control is then used to properly calibrate

the receiver tuning circuits. The MC (MHz) step fre

quency selector, in addition to providing the

correct mc step frequency, is mechanically con

nected to the RF module to control frequency

selection.

d. RF Module. During the receive function,

the RF module tunes the power amplifier

module and synthesizer module input frequen

cies, controls the RF gain, and heterodynes the

RF signal with the selected synthesizer fre

quency to obtain the 1,750-Tcc IF. If the re

ceiver is being calibrated, the RF module re

ceives a 10-kc calibrate signal from the

frequency generator module. The 10-kc calibr

ate signal is heterodyned with an altered syn

thesizer signal input, consequently, the tuning

circuits can be calibrated so that the synthe

sizer and frequency generator are in phase

with one another and the RF module can be

tuned properly prior to RF reception. To in

sure that the frequency bandpass range of the

RF module circuits will be approximately the

same as the RF and synthesizer input ranges,

the RF module is mechanically connected to

the MC (MHz) step frequency selector switch on the

front panel. The basic operation of the RF

module is the same during both the calibrate

and operate conditions except for minor dif

ferences; therefore, only the operate condition

will be described. During the operate condi

tion, the RF input from the power amplifier

module is applied through the normally closed

contacts of receive-transmit control relay Kl

to the RF tuning circuits. The RF input is in

CI

the high frequency range between 2 and 17.999

mc. The RF tuning circuits form a tuned

radiofrequency (trf) amplifier. The bandpass

of the tuned circuit is controlled by band-

switching devices mechanically connected to

the front panel MC (MHz) step frequency selector.

The RF tuning circuits also receive an RF gain

control input from the chassis-mounted RF

gain control circuits. The front panel R. F.

GAIN control is adjusted for a desired audio

level in the headset. The tuned and gain-

controlled RF signal is supplied to a balanced

mixer in the RF module for heterodyning. The

synthesizer module tuning circuits are used to

supply a 1.75-mc frequency above the input

radiofrequency to the balanced mixer. The syn

thesizer tuning circuits in the RF module re

ceive the 3.75-mc to 19.749-mc output of the

synthesizer module. Its tuned circuits are also

frequency band controlled by the MC (MHz) step

frequency selection. The tuned synthesizer and RF

signals are heterodyned by the balanced mixer to obtain

the 1,750-kc IF. The IF output of the RF module

containing the voice or telegraph audio intelligence is

then applied to the IF audio module.

e. Frequency Generator Module. During the

receive mode, the frequency generator mod

ule provides two outputs. These outputs are a

highly stable 1,750-kc signal and a 10-kc calib

rate signal. The frequency generator module

consists of a frequency standard and a fre

quency divider. The frequency standard is a

free-running frequency generating circuit re

quiring only +9 volts enable from the power

supply to operate. The 1,750-kc output is con

nected to the demodulator circuit of the IF

audio module and to the frequency divider in

the frequency generator module. The frequency

divider divides the 1,750 kc down to 10 kc when

the front panel PUSH TO CALIBRATE

switch (not shown on fig. 6-3) is pressed;

therefore, a 10-kc output is provided to the RF

module only when the receive function is be

ing calibrated.

/. //. Audio Module. The primary function

of the IF audio module is to accept the 1,750-kc

IF containing the audio intelligence from the

RF module and the 1,750-kc reference signal
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from the frequency generator module, to

amplify the IF, to detect the audio intelligence,

to amplify the audio, and to apply it to a head

set. The 1,750-kc IF is received from the RF

module and connected to the IF preamplifier

through the normally closed contacts of

receive-transmit control delay Kl. The

preamplified IF is then filtered by a crystal

filter network when operate-calibrate control

relay K2 is in the operate condition. The re

sultant output is supplied through receive-

transmit control relay K3 contacts to the IF

amplifier stage. The +9-volt enable line is

routed through another set of K3 contacts to

the IF amplifier and demodulator stages during

the receive mode of operation only. The IF

amplifier, which receives IF gain control from

the chassis-mounted gain control circuits,

further amplifies the 1,750-kc modulated IF

before it is sent to the demodulator. A second

input to the demodulator is the 1,750-kc re

ference signal. The difference in the modulated

1,750-kc and the 1,750-kc reference signal is

the output from the demodulator. The dif

ference is the audio intelligence created by

voice or telegraph modulation. The audio signal

is applied to an audio amplifier stage, which

amplifies the signal and applies it to the

headset.

1-8. Transmit Function

(fig. 6-4)

a. General. The purpose of the transmit

function is to accept voice, telegraph key, or

automatic Keyer KY-468/GRA-71 audio in

telligence, modulate a 1,750-kc IF signal with

the audio, multiply and amplify the IF up to

a signal between 2 and 17.999 mc, then couple

the RF to an antenna for transmission. The

functional operation of the circuits within the

dual purpose radio set modules that are opera

tional during the transmit mode of operation

is described in b through f below.

b. Frequency Generator Module. The func

tion of the frequency generator module during

the transmit mode of operation is to provide

a highly stable 1,750-kc IF reference signal to

the IF audio module. The frequency divider

circuit will not operate in the transmit mode

since the PUSH TO CALIBRATE switch line

does not receive power.

c. If. Audio Module. The IF audio module

is capable of modulating a 1,750-kc IF with

voice, telegraph key, or automatic keyer audio

intelligence. After modulation, the modulated

IF is amplified and filtered by the IF audio

module before being applied to the RF module.

The IF audio module consists of two receive-

transmit control relays, an audio tone oscillator,

a continuous wave hold circuit, an audio ample-

fier, a microphone amplifier, a balanced mixer,

an IF preamplifier, and a crystal filter. Voice

(audio) inputs are applied to the microphone

amplifier from the microphone. When the auto

matic keyer is keying or when the operator

closes the telegraph key, the audio tone oscil

lator is activated, causing a 2,000-cps tone to

be connected to the microphone amplifier. The

microphone amplifier amplifies the voice, auto

matic keyer, or telegraph key audio intelligence

and supplies it to the input of the balanced

mixer. A second output of the microphone

amplifier connects the audio to the audio

amplifier and headset for sidetone monitoring.

The other input to the balanced mixer is the

1,750-kc IF reference signal. Within the

balanced mixer circuit, the audio intelligence

modulates the 1,750-kc IF reference signal. The

modulated IF is taken from the arm of the

balance control at the output of the balanced

mixer and passed through the contacts of relay

Kl (energized) to the IF preamplifier stage.

After amplification, the IF is filtered by the

crystal filter to pass only the lsb of the IF. The

lsb IF is then connected through the transmit

contacts of K8 (energized) to the input of the

RF module.

d. Synthesizer Module. The operation of the

synthesizer module during a transmit mode of

operation is the same as during the receive

mode of operation, except that the calibration

circuits are disabled; therefore, the synthe

sizer output is always a high frequency signal

between 8.75 and 19.749 mc in 1-kc steps. The

frequency selected by the four front panel step

frequency selector switches determines the fre

quency output of the synthesizer module.

«. RF Module. The operation of the RF

module of the radio set during the transmit
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mode of operation is also the same as that in

the receive mode of operation except that signal

flow is reversed through the module, and the

calibration circuits are disabled. Since signal

flow is reversed, the 1,750-kc IF is now the in

put to the balanced mixer. The balanced mixer

also receives the synthesizer module output

and mixes both signals. The output of the

balanced mixer is applied through the contacts

of relay Kl (energized) to the RF tuning cir

cuits. The RF tuning circuits select the dif

ference between the two signals, that is, the

synthesizer frequency input minus the lower

sideband of 1,750 kc. This difference frequency,

which is the upper sideband of the selected

channel (2 to 17.999 mc), is amplified and con

nected to the power amplifier module through

the contacts of relay K2 (energized).

/. Power Amplifier Module. The power

amplifier module in the transmit mode of

operation amplifies the RF output of the RF

module, controls the transmit level automati

cally, and provides a means of tuning and load

ing the antenna properly for optimum rf

transmission. The +9-volt enable output of the

power module is connected through the con

tacts of relay K2 to the RF preamplifier and

RF power amplifier circuits during transmit

mode only. These circuits increase the gain of

the RF sufficiently to drive the antenna tuning

and loading circuits. A transmit level control,

produced by the transmit level control circuit,

ia applied to the input of the RF gain control

to maintain the input signal at a constant level.

The transmit level control circuit establishes

the control level by sampling the current

drawn by the RF power amplifier. After pre-

amplification and power amplification, the RF

is applied to a tuning indicator circuit. This

circuit provides an input to ANT IND meter

M201, which is used to monitor antenna tuning.

The amplified rf is then supplied to the antenna

tuning and loading network. The antenna tun

ing and loading network contains the adjust

ments and switches necessary to tune the

antenna for optimum RF transmission.

1-9. Power Function

(fig. 6-5)

a. General. The purpose of the power circuits

is to receive either ac or dc source power and

convert it into the dc operating voltages re

quired by the radio set during both receive

and transmit modes of operation. The func

tional operation of the circuits within the radio

set power supply module, Power Supply

PP-4514/PRC-74, and the external battery

charger are described in 6 through d below.

Optional power input connections may be

utilized as an input to the power circuits. When

the radio set is used as a portable man-carried

unit, the power input to the power supply mod

ule is +12 volts from a wet or dry cell battery.

During that time, the external power supply

and battery charger are not required ; however,

if the radio set is to be used at a field site or

fixed station, the external power supply and

battery charger are normally used. During that

time, +21 volts to +31 volts from a vehicular

battery or dc power source, 160 to 255 volts

ac, or 80 to 130 volts ac can be the power

source. The external power supply then con

verts either the dc or ac voltage into the re

quired — 12-volt input for the radio set power

supply module. The external battery charger

operating from the converted voltages of the

power supply charges the rechargeable bat

teries of the radio set so that they can be used

again for future portable operation.

6. Power Supply PP-U5U/PRC-7k. The

PP-4514/PRC-74 is capable of converting

either alternating current (ac) or dc voltages

into +12 volts for the power supply module

of the radio set. The ac or dc input source volt

age is coupled through the input filter capac

itors to the POWER ON switch. If the dc power

input option has been chosen for use, the dc

voltage is passed through 15-ampere fuse Fl

to the input of the —12-volt regulator circuit.

A dc indicator is connected to the dc input

line so that the operator will know that dc

voltage is being applied to the PP-4514/PRC-

74. When an ac power source has been selected

as the input to the PP-4514/PRC-74, the

POWER ON switch passes either 160 to 255

volts ac through 2-ampere fuse F2 or 80 to 130

volts ac through 4-ampere fuse F3 to a dc re

ctifier. The dc rectifier converts the ac voltage

to a dc voltage (between +20 and +40 volts)

that is sufficient to drive the + 12-volt regulator
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circuit. The +12-volt regulator, a series-

regulated circuit, accepts either the direct or

converted dc voltage input and provides a + 12-

volt output across its load. This + 12 volts is

supplied to the power supply module. In addi

tion, a + 12-volt output of the + 12-volt re

gulator is applied to the monitoring meter on

the front panel of the PP-4514/PRC-74.

c. Battery Charger Assembly. The external

battery charger (PP-4514/PRC-74) receives

either the direct or converted dc voltage from

the PP-4514/PRC-74 and provides a means for

charging the + 12-volt rechargeable battery

that powers the radio set when it is man-

carried. CHARGER ON switch S1A connects

ground to the battery charger when set to ON.

A charger power on indicator monitors the

application of battery charger power. To pro

tect the battery charger from overloads, 6-

ampere fuse Fl is connected in series with the

CHARGER ON switch. The output of the

battery charger is routed through 6-ampere

fuse F2, blocking diode CR3, and switch SIB

to the battery.

d. Power Supply Module. The power supply

module is in the radio set. The power supply

module may receive power input from either

a 12-volt battery or the external power supply.

In either case, the operation of the power

supply module is the same. The selected

optional power is connected through 2-ampere

fuse F2 to the contacts of the transmit-

receive control relay Kl and OFF-ON-TUNE

function switch S201B. The transmit-receive

control relay is normally in the receive posi

tion, disconnecting the 12 volts from the dc-

to-dc converter and 12-volt transmit line. When

the transmit mode of operation has been

selected, the cw hold signal from the IF audio

module energizes Kl, causing the + 12-volt

transmit line to be energized and the dc-to-dc

converter to operate. The 12-volt input to the

dc-to-dc converter is converted to approxi

mately 50 volts. The + 50-volt potential is then

regulated at 40 volts by the -(-40-volt regulator.

The 40-volt output of the power supply module

is applied to the power amplifier module of the

radio set. The OFF-ON-TUNE switch supplies

+ 12 volts to the +9-volt regulator and

transmit-receive control relay Kl contacts if

it is positioned to ON or TUNE. The +9-volt

regulator is a series-regulated circuit which

supplies +9 volts enable to the radio set

modules during both the receive and transmit

modes. The contact of Kl that receives +12

volts from the function switch is connected

to front panel PUSH TO CALIBRATE switch

S202 only during the receive mode of opera

tion. The PUSH TO CALIBRATE switch dis

tributes the + 12-volt calibrate control voltage

to the radio set modules when it is desired to

calibrate the radio set tuning circuits.

Section IV. FREQUENCY SYNTHESIZER MODULE ANALYSIS

1-10. General

(fig. 6-6)

The frequency synthesizer module gen

erates a signal for heterodyning purposes.

The synthesizer module contains a series of

crystal-controlled oscillators, mixers, band

pass filters, and amplifiers that generate a

selectable output signal of 8.75 to 19.749 mc.

The selectable output signal frequency is al

ways 1,750 kc above the RF selected by the

radio set for operation. A simplified block

diagram of the synthesizer module is illustra

ted in figure 6-6. The 1 KC (KHz) step frequency

•elector switch SI, 10 KC (KHz) step frequency selector

switch S2, 100 KC (KHz) step frequency

selector switch S3, and MC (MHz) step frequency

selector switch S4 select a crystal for each of

their respective oscillator circuits. All selec

tor switches and controls necessary for

frequency synthesizer module operation are

on the front panel.

a. 1-Kc and 10-Kc Oscillators and Mixer.

The 1-kc oscillator Ql, 10-kc oscillator Q2,

and mixer Q3 are contained in assembly A5 of

the frequency synthesizer module. Crystals

Yl through Y10 and 1 KC (KHz) step frequency

selector switch SI provide 1-kc oscillator Ql

a frequency range between 6,525 and 6,534

kc in 1-kc steps. The 1-kc oscillator crystals

and switch SI are part of assembly Al of
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the frequency synthesizer module. Calibrate

frequency standard crystal Y47 is connected

to the 1-kc oscillator circuit through the con

tacts of relay K2 when the radio set is in the

calibrate mode of operation. Calibrate frequen

cy crystal Y47 produces 6,525 kc for calibra

tion purposes. In calibration operation, the re

ceiver is calibrated against a 10-kc signal

generated in the frequency generator module.

Calibrate frequency crystal Y47 inserts a

signal (identical to position 0 of 1 KC (KHz) step

frequency selector switch S2) into the 1-kc

oscillator, eliminating the 1-kc step action for

calibration purposes. CLARIFY control C601

in the receive mode of operation, is con

nected through the contacts of Kl to the

crystal selected by switch SI. Slight adjust

ments to the receive frequency can be made

to receive a station more clearly by manually

varying the CLARIFY control. The output

of the 1-kc oscillator is applied to the input

of first mixer Q3 where it is mixed with the

output of 104c oscillator Q2. The 10 KC (KHz) step

frequency switch and crystals Yll through

Y20 are part of 10-kc crystal select A2 of the

synthesizer module. The 10-kc oscillator gen

erates a frequency of 9,025 to 9,115 kc in

10-kc steps. During calibration, the output of

the 10-kc oscillator is adjusted by means of

the PUSH TO CALIBRATE control (not

shown on figure 6=-6). This is accomplished

by depressing the PUSH TO CALIBRATE

knob and tuning it for a zero beat tone at

the headset. The first mixer output is the sum

of: the 1-kc and 10-kc oscillators. The output

of the mixer is applied to 10-kc bandpass

amplifier Q4. The 10-kc bandpass amplifier

has tuned circuits that reject unde-

sired frequencies and harmonics of the first

mixer output while passing signals in the

frequency range of 15,550 to 15,649 kc. Out

put signals of the 10-kc bandpass amplifier

are applied as one of the inputs to second

mixer T5, T6.

6. 100-Kc Oscillator. The 100-kc oscillator

Q7 and 100-kc crystal select Y21 through Y30

and S3 are part of 100-kc step oscillator A3.

The 100-kc oscillator can produce a

frequency between 26,730 and 27,630 kc, in

steps of 100 kc. The frequency is selected by

CI

100 KC (KHz) step frequency selector switch S3 and

the resulting signal, generated by Q7, is sup

plied as an input to second mixer T5 and T6,

where it is combined with the output of 10-kc

bandpass amplifier Q4.

c. Second Mixer and 100-Kc Bandpass

Amplifier Q5, Q6. The 15,560- to 15,649-kc

output of the 10-kc bandpass filter and the

26,730- to 27,630-kc output of 100-kc oscil

lator Q7 are added together by second mixer

T5, T6. The second mixer output is applied

to 100-kc bandpass amplifier Q5, Q6. The re

sulting combined and filtered output signal

of the 100-kc bandpass amplifier is supplied

as an output to a third mixer stage where it

is combined with the output of 1-mc oscillator

09. The second mixer and 100-kc bandpass

amplifiers are in 100-kc mixer and bandpass

amplifier A7 of the synthesizer module.

d. 1-Mc Oscillator. The 1-mc oscillator Q9

and crystals Y31 through Y46 are in as

sembly A4 of the synthesizer module. The

1-mc oscillator generates signals of 38,530

to 23,530 kc, selectable in 1-mc steps. Oscilla

tor crystals are selected by means of MC (MHz)

step frequency selector switch S4 which is

also geared mechanically to the RF module.

e. Third Mixer. The output of the 1-mc

oscillator and the output of the 100-kc band

pass amplifiers are mixed in third mixer

T12, T13, CR4. The difference frequency of

the two input signals is taken from the out

put of the third mixer and applied to output

amplifier and low-pass filter Q8, FL1. The

third mixer and output amplifiers are part of

mc mixer and final amplifier A8.

/. Output Amplifier and Low-Pass Filter.

The output of the third mixer is applied to

output amplifier and low-pass filter Q8, FL1.

The undesirable harmonics are filtered out by

FL1. The output of the frequency synthesizer

module is the difference frequency produced

at the output of the low-pass filter circuit.

This signal is supplied to the RF module for

use in the heterodyne process. The output

signal of the frequency synthesizer module

ranges from 3.75 to 19.749 mc.

(1) The signal derived from each of the
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frequency synthesizer modules is given in the

chart below.

Switch

(digit) 10-kc 100-ke l-Mc(inke)

0 6,525 9,025 26,730

1 6,526 9,035 26,830

2 6,527 9,046 26,930 38,530

8 6,528 9,055 27,030 37,630

4 6,529 9,065 27,130 36,530

5 6,580 9,075 27,230 35,530

6 6,581 9,086 27,330 34,630

7 6,632 9,095 27,430 33,630

8 6,533 9,105 27,530 32,630

9 6,534 9,115 27,630 31,630

10 30,630

11 29,580

12 28,530

18 27,530

14 26,530

16 25,530

10 24,530

17 23,530

(2) A composition of the synthesizer

signal is shown by the following example:

(o) Assume the radio set frequency

setting is 3,167 kc.

(6) With a 1,760-kc intermediate fre

quency, the frequency synthesizer module sig

nal required is:

1,760 + 8,167 - 4,917 kc.

(e) Add 1-kc oscillator (position 7) to

10-kc oscillator (position 6) :

6,532 + 9.085 - 16,617 kc.

(d) Add 100-kc oscillator (position 1) :

15,617 + 26,830 - 42,447 kc.

(«) Subtract 1-mc oscillator (position

3):

42,447 - 37,530 - 4,917 kc.

1-11. LKc Oscillator

The schematic diagram of the 1-kc oscilla

tor circuit in the synthesizer module is shown

in figure 6-7. The 1-kc oscillator Ql and the

selected crystal (Yl through Y10) form a

Colpitts-type oscillator with a frequency range

of 6,525 to 6,534 kc. Starting at position 0 of

the 1 KC step frequency selector, each crystal

selected advances the signal output of Ql by 1

kc. A trimmer capacitor associated with each

crystal, C602 through C611, is part of the tuned

circuit and is adjusted to the exact frequency

of each position as shown in the chart for 1

KC (KHz) step frequency selector switch SI. In

the receive mode of operation, relay Kl is

deenergized, connecting C601 to the crystal

selected. CLARIFY control C601 is adjusted

to receive signals clearly. In the transmit

mode of operation, relay Kl is energized, dis

connecting C601 and connecting C612 and

C92 to the tuned circuit of the 1-kc oscillator.

Capacitor C612 is adjusted for over

all frequency ranges of the oscillator. During

the calibration mode, relay K2 is energized,

disconnecting the crystal that was selected

by switch SI and connecting crystal Y47 to

the 1-kc oscillator. Crystal Y47 produces

6,525 kc, which is identical to position 0 of

1 KC (KHz) step frequency oscillator selector SI.

Frequency trimming of Y47 is accomplished

by capacitor C617. Feedback for the 1-kc

oscillator is through the emitter of Ql to the

junction of capacitors C14 and C15. Resistors

Rl and R2 constitute a voltage divider net

work providing bias for the base of Ql. RF

decoupling is provided by rf choke LI and

capacitor C18. This circuit is typical for the

IF decoupling circuits that are used through

out the synthesizer module. The 1-kc step

frequency signal output is taken from capa-

citive divider network C15 and C16 that pro

vides a low impedance output drive to the

emitter of first mixer Q8.

1-12. 10-Kc Oscillator

The 10-kc oscillator circuit is a Colpitts-

type oscillator similar to the 1-kc oscillator.

One of 10 crystals (Yll through Y20) is

selected by 10 KC (KHz) step frequency selector S2

for 10-kc oscillator Q2. The rear deck of S2

insures that the unused crystals of the 10-kc

oscillator do not generate undesired signals.

During the calibration mode, capacitor C628

is mechanically connected to the PUSH TO

CALIBRATE knob. The frequency of the

synthesizer output is adjusted for a zero beat

with a 10-kc signal from the frequency gen-

urator module. The output of Q2 is applied

to the base of first mixer Q3. Capacitive

divider C21 and C22 provides a

low impedance output to drive the first mixer

stage.
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1-13. First Mixer

First mixer Q3 receives the 1-kc oscillator

output signal at the emitter and the 10-kc

oscillator output at the base and heterodynes

both signals. Base bias is developed by resis

tors R7 and R8, and emitter bias is developed

by R9. The sum of the signals (16,550 to

15,649 kc) is tuned by two tuned circuits.

The first tuned circuit is comprised of auto-

transformer T601 and capacitors C26 and

C27 and is located on assembly A5. The

capacitors also serve as a voltage divider net

work. The second tuned circuit, on assembly

A6, is made up of T602, C30, and C31. The

output of the second tuned circuit is taken

from the center tap of T602 and applied to

10-kc bandpass amplifier Q4.

1-14. 1 0-Kc Bandpass Amplifier

The output of the first mixer is. connected

to the 10-kc bandpass amplifier, through

T602 and coupling capacitor C32, to the base

of transistor Q4. Base bias for Q4 is de

veloped by voltage divider Rll and R12. RF

decoupling network L10, C83, L5, CSS, and

C34 block the RF signals from the 9-volt

power source. Transistor Q4 amplifies the

signal and applies the output to a tuned cir

cuit that is tuned to 15,561 kc and has a

bandwidth of 10 kc. The tuned circuit is com

prised of autotransformers T60S and T604

and capacitors C36, CS7, and C88. The out

put signal of the 10-kc bandpass amplifier

is taken from the center tap of T604 and ap

plied to the primary winding of second

mixer input transformer T5.

1-15. 100-Kc Oscillator

The 100-kc crystal oscillator generates se

lectable output frequencies of 26,730

to 27,630 kc in 100-kc steps. The 100-kc os

cillator circuit consists of transistor

07, tapped transformer T611, and 10 crystals

(Y21 through Y30), which are selectable

one at a time by means of 100 KC (KHz) step

frequency selector S3. The front deck of S3 grounds

all crystals (Y21-Y30), except the selected crystal, to

prevent undesired signals. An RF filter network, consisti

ng of C88, Lll, C85, LI 2, C52, R21, C53, L8, and

C54, keeping 100-kc RF signals from the 9-volt power

source. Bias for the base circuit of transistor Q3 is

CI

voltage divider R22 and R23. The primary

of T611 and 055 form a collector tank circuit

for Q7. Regenerative feedback for the 100-kc

oscillator circuit is provided from the center

tapped/primary of T611 through C56 to the

emitter of Q7. Degenerative feedback is provided

through C10S to the base of Q7 to stabilize the 100-kc

oscillator output. Emitter bias for Q3 is provided by

R24. The 100-kc output signal from the secondary

winding of T61 1 is connected to the second mixer.

1-16. Second Mixer

The second mixer accepts the frequency out

puts of the 10-kc bandpass amplifier and 100-

kc oscillator, then heterodynes the signals,

producing an upper and lower sideband. The

second mixer consists of transformers T5

and T6 and single-balanced diode circuit

CR3. Transformer T5 couples both input

signals to single-balanced diode circuit CR3.

Single-balanced diode circuit CR3 suppresses

the 100-kc oscillator signal and connects

the upper and lower sideband of the mixed

signal to T6. The secondary of T6 is con

nected directly to the base of first 100-kc

bandpass amplifier Q5.

1-17. 100-Kc Bandpass Amplifier

The 100-kc bandpass amplifier con

tains first 100-kc bandpass amplifier Q5 and

second 100-kc bandpass amplifier Q6. First

100-kc bandpass amplifier Q5 receives the

upper and lower sideband output of the

second mixer and amplifies the signal, then

selects the upper sideband for further ampli

fication. Base bias for transistor Q5

is developed by voltage divider network R15

and R16. Emitter bias for Q5 is developed

across resistor R17. Emitter biasing resistor

R17 is bypassed by capacitor C40 to prevent

degeneration. Resistor R38 and capacitor

C41 form a decoupling network, keeping RF

from the 9-volt . power source. Transformer

T607 and capacitor C42 form a tank circuit

whose output is coupled through C43 to a

second tank circuit, T608 and C44. Both tank

circuits are tuned to the upper sideband and

have a bandwidth of 100 kc. The output of

T608 is coupled through C45 to the base of

second 100-kc bandpass amplifier Q6. The

function of second 100-kc bandpass amplifier

provided by
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Q6 is similar to the first 100-kc bandpass

amplifier. RF decoupling for transistor Q6

collector circuit is accomplished by L7 and

C48. Capacitor C46 provides additional de

coupling. The output of the second 100-kc

amplifier is taken from the center tap of

T610 and is applied to the third mixer where

the signal is mixed with the 1-mc oscillator

signal.

1-18. 1-Mc Oscillator

The 1-mc oscillator is similar to the 100-kc

oscillator circuit and consists of 1-mc oscillator

Q9, tuned transformer T614, MC (MHz) step fre

quency selector switch S4, and oscillator cry

stals Y31 through Y46. Since the frequency

range covered is greater than that of 100-kc

oscillator Q7, trimmer capacitors are added to

the oscillator circuit for frequency adjustments

of each selected crystal. This action is accom

plished by MC (MHz) step frequency selector switch

S4B, which selects a trimmer capacitor and a

fixed capacitor. Each position of S4 selects a

crystal for the oscillator and a capacitor in

series with mc oscillator output tank circuit

T614 and C65. The 1-mc oscillator output is

38,530 to 23,530 kc in 1-mc steps. Each trim

mer capacitor selected adjusts the output fre

quency to the exact frequency desired for each

position of the MC (MHz) step frequency selector

switch. MC (MHz) step frequency selector switch S4

is linked mechanically to the RF module to

keep the frequency synthesizer module output

signal exactly 1,750 kc above the tuned radio-

frequency amplifier stages of the RF module.

1-19. Third Mixer

The third mixer is a balanced bridge circuit

that is designed to mix the output signal of the

second 100-kc bandpass amplifier with the out

put of the 1-mc oscillator. The third mixer

consists of mixer transformer T12, rectifier

diode network CR4, and output transformer

T13. The output of the 100-kc bandpass

amplifier is applied to the unbalanced input,

and the output of the 1-mc oscillator is applied

to the balanced input of the balanced bridge

circuit. The output of the second 100-kc band

pass amplifier is suppressed and the upper and

lower sidebands are coupled across transformer

T13 to the base of transistor Q8.

1-20. Output Amplifier

Output amplifier Q8 amplifies the double

sideband output from the third mixer and

couples the signal to low-pass filter FL1. Base

bias for transistor Q8 is developed by voltage

divider network R27 and R28. Resistors R31

and R32 provide emitter bias. Capacitors C57, C59

and C106 prevent degeneration. Resistor R29

and capacitors C58 and C61 form an RF de

coupling network for the output amplifier. The

double sideband signal is coupled through

capacitor C60 to low-pass filter FL1. Low-pass

filter FL1 allows only the lower sideband signal

(difference between the second 100-kc band

pass amplifier output and mc oscillator output)

to pass to the RF module. The frequency range

of this signal is 3.75 to 19.749 mc and is 1,750

kc above the radio set operating frequency.

Section V. RF MODULE ANALYSIS

1-21. General

(fig. 1-D

The RF module performs two functions: in

the receive mode of operation, it converts the

incoming rf from the power amplifier module

to a 1,750-kc intermediate frequency; in the

transmit mode of operation, it converts the

1,750-kc intermediate frequency to the trans

mit frequency. Figure 1-1 shows how the

signals are routed during the two modes of

operation.

a. Receive Mode. During the receive mode

of operation, the RF input from the power

amplifier module is coupled through the con

tacts of relay Kl (deenergized ) to the trf

amplifier. The trf amplifier consists of three

RF tuned circuits and an RF amplifier. The

RF tuned circuits are tuned to the operating

frequency and are connected in series to in

crease the selectivity of the trf amplifier. Out

put from the third RF tuned circuits is coupled

through the contacts of relay K2 (deenergized)
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to balanced mixer Zl. In the balanced mixer,

the output from the third RF tuned circuits is

heterodyned with a signal from the synthe

sizer module. The synthesizer module output

signal is 1,750 kc above the operating frequency

of the radio set. The resultant output from the

balanced mixer is a 1,750-kc intermediate fre

quency applied to the IF audio module. The

input from the synthesizer module is ampli

fied by the synthesizer amplifier stage. The

synthesizer tuned circuits that follow the syn

thesizer amplifier stage are tuned with a sec

tion of the same ganged capacitor that is used

by the tuned circuits of the trf amplifier. The

resonant frequency of the synthesizer tuned

circuit is always 1,750 kc above that of the

trf tuned circuits. The resonant frequency of

all the rf tuned circuits in the RF module is

varied simultaneously by the control panel

PEAK NOISE control.

6. Transmit Mode. During the transmit mode

of operation, the RF module receives a 1,750-kc

lower sideband signal from the IF audio

module. The signal is coupled to the balanced

mixer and heterodyned with the amplified 3.75-

mc to 19.749-mc RF input from the synthe

sizer module. The difference frequency output

of the balanced mixer is the upper sideband of

the selected channel and is coupled through

the contacts of relay Kl (energized) to the trf

amplifier, and from there (through the con

tacts of energized relay K2) to the power

amplifier module.

1-22. First RF Tuned Circuit

(fig. 6-8)

Input signals from the power amplifier mod

ule to the first RF tuned circuits are received

at connector J702 and coupled through the

contacts of relay Kl (deenergized) to switch

S1A. Switch S1A is one section of a six-wafer,

four-position, gear-driven rotary switch that

selects the tuned circuits of the RF module and

is gear-driven from the MC (MHz) selector switch of

the synthesizer module. The input signal is

switched by S1A to one of four tank circuits

in the first RF tuned circuits. The tank circuit

to be used is determined by the band setting

of switch S1A. In band 1, the input is applied

CI

to the primary of transformer T701 ; in band

2, the input is applied to the primary of T702,

etc.

o. The radio set frequency range and synthe

sizer range for each of the four bands are

shown in the chart below.

Band number Rf range ( me ) Synthesizer (me)

1 2 to 3.999 3.75 to 5.749

2 4 to 6.999 5.75 to 8.749

3 7 to 11.999 8.75 to 13.749

4 12 to 17.999 13.75 to 19.749

b. For all operating bands, tuning capacitor

C701A is placed in parallel with the capacitor

of the selected tank circuit. Capacitor C701

consists of four ganged-tuned capacitors

(C701A through C701D) which are adjusted

simultaneously with the PEAK NOISE control

on the control panel of the radio set. The out

put signal of the first RF tuned circuits is

supplied by one of the secondary windings of

tuned transformers T701 through T704. The

tank circuits of bands 1, 2 and 3, that are not used are

loaded by resistor R3 to prevent interaction with the

selected tank circuit. The output from the se

lected transformer is connected through switch

S1A and coupled through capacitor C8 to the

second rf tuned circuits.

c. In the calibration mode, a 10-kc calibra

tion signal from the frequency generator

module is supplied to the RF module. The 10-

kc signal is fed to the first RF tuned circuits

through jack J701, then filtered by a resistance-

inductance (rl) network composed of resistors

Rl, R2, and R15, and inductors L4 and L5.

1-23. Second RF Tuned Circuits

The second RF tuned circuits consist of switch

SIB, tuned transformers T705 through T708,

capacitors C710 through C713 and C89 through

C41. The input signal is routed through SIB

to the selected tank circuit. Each tank circuit

has a tapped transformer (except T708 which

is a stepdown transformer) to match the

impendance of transistor Ql. Resistor R4 loads

the tank circuits of bands 1, 2 and 3 that are not used.

Variable gang-tuned PEAK NOISE capacitor

C701B tunes the selected tank circuit for maxi

mum output at the desired frequency in the
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band. The output from the selected second RF

tuned circuits is coupled through switch SIB

and capacitor C15 to the base of transisto*-

Ql.

1-24. RF Amplifier

The signal from the second RF tuned circuits

is coupled through C15 to the base of RF

amplifier Ql. The gain of the RF amplifier is

controlled by a positive voltage from the gain

control circuit (para 1-55). The gain control

voltage is connected to the base of Ql through

inductor LI. Resistor R6, diode CR1, and by

pass capacitor C14 form part of a voltage di

vider network for the gain control circuit.

Diode CR1 also provides temperature compen

sation for the base-to-emitter junction of Ql.

Inductor LI keeps RF out of the gain control

circuits. Emitter bias is developed by R7. In

ductor L2 is the load for transistor Ql.

Decoupling is accomplished by capacitor C16.

The output signal is coupled through C18 and

switch SIC to one of four tank circuits in the

third RF tuned circuits.

1-25. Third RF Tuned Circuits

The four tank circuits in the third RF tuned

circuits are formed by the primary windings

of transformers T709 through T712 and

capacitors C720 through C723 and C43 through

C45. Resistor R8 loads the three unused tank

circuits. The secondary windings of trans

formers T709 through T712 provide low impe

dance outputs to balanced mixer Zl. The out

put from the selected tank circuit is connected

to the balanced mixer through switch SID and

the contacts of relay K2 (deenergized) .

1-26. Balanced Mixer

Balanced mixer Zl operates in both the receive

and transmit modes of operation. In the re

ceive mode of operation, the balanced mixer

receives an input from the third RF tuned cir

cuits and from the synthesizer tuned circuits.

The output of the balanced mixer is coupled

through transformer T717 and jack J705 to

the IF audio module. The resonant frequency

for T707 and C38 is 1,750 kc. In the transmit

mode of operation, the balanced mixer receives

an input from the IF audio module and from

the synthesizer tuned circuits. The upper and

lower sideband outputs from the balanced

mixer are connected through the contacts of

relay Kl (energized) to the first RF tuned

circuits.

1-27. Synthesizer Amplifier

The synthesizer amplifier receives input signals

from the frequency synthesizer module. Input

signals are coupled through capacitor C25 to

the base of transistor amplifier Q2. Resistor

R9 provides the proper impedance matching

with the frequency synthesizer module. Base

bias for Q2 is developed across voltage divider

network RIO and Rll. The load for the

collector circuit of Q2 is provided by inductor

L3. Capacitor C26 and resistor R12 form an

RF decoupling network. Emitter bias is de

veloped across resistor R13. Capacitor C27 is

an emitter bypass capacitor. Capacitor C28

couples the output of Q2 to MC step frequency

selector switch S1F. The synthesizer amplifier

output is switched by S1F and routed to the

selected synthesizer tuned circuit.

1-28. Synthesizer Tuned Circuit

Four tank circuits in the synthesizer tuned

circuits stage are formed by the primary wind

ing of transformers T713 through T716 in

parallel with capacitors C30, C731, C32, C733,

C35, C734, C37, and C736. Capacitor C701D

(PEAK NOISE control) is placed in parallel

(through switch S1F) with the tuned circuit

selected. Tuned circuits that are not selected

are loaded by resistor R14. The output from

the selected synthesizer tuned circuit is coupled

through switch section S1E to the balanced

mixer.

Section VI. IF AUDIO MODULE ANALYSIS

1-29. General mit and receive modes of operation. In the

(fig. 6-9) receive mode, the IF audio module filters and

The IF audio module is used in both the trans- amplifies the IF signal, then demodulates it
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and amplifies the resulting audio signal. The

audio signal is then routed to the headset. In

the transmit mode, the IF audio amplifier con

verts audio signals (either voice or cw) to a

single sideband (ssb) IF signal which is routed

to the RF module

o. Receive Mode In the receive mode, the

ssb IF signal from the RF module is routed

through deenergized relay Kl to IF preampli

fier Ql. The output signal of Ql is applied to

crystal filter FL1, a bandpass filter. The

filtered signal is then routed through deen

ergized relay K3 to IF amplifier Q2 and Q3.

Gain control, applied to the base of Q2,

regulates the output of the IF amplifiers. The

ssb IF signal is then routed to demodulator

Q4 where the signal is mixed with 1,760 kc

from the frequency generator module. The out

put of Q4 is an audiofrequency signal which

is applied to audio amplifiers Q6, Q6, and Q7.

The audio amplifier output drives a 500-ohm

headset.

6. Calibrate Mode. The calibrate mode is

similar to the receive mode. The one deviation

is that when in the calibrate mode, relay K2

is energized, allowing the calibrate signal to

bypass crystal filter FL1. Filter FL1 is by

passed because the calibrate signal is not in

the frequency band of the filter. In the demodu

lator, the calibrate signal is mixed with the

1,760-kc signal from the frequency generator

module. The radio set is calibrated so that

a zero beat condition is observed at the headset.

c. Transmit Mode In the transmit mode,

audio inputs are initiated by telegraph-key

action or by automatic Keyer KY-468/GRA-71

operation, or are generated at a microphone.

Tone oscillator Qll is activated when the

telegraph key is pressed or when the automatic

keyer is in operation. The audio signal (voice

or tone) is applied to microphone amplifier Q8,

Q9, and Q10. The output signal of the micro

phone amplifiers is routed to balanced mixer

Zl and audio amplifiers Q5, Q6, and Q7. The

audio amplifiers and headset permit the oper

ator to hear a sidetone of the signal being

transmitted. Balanced mixer Zl combines the

audio signal with a 1,760-kc signal from the

frequency generator module and produces a

double-sideband, suppressed-carrier signal.

This signal is routed through relay Kl (en

ergized) to IF preamplifier Ql. The amplified

double-sideband signal is then applied to cry

stal filter FL1 which passes the lower sideband

and rejects the upper sideband. The ssb signal

is routed through relay K3 (energized) to the

RF module. Cw hold circuit Q12 and Q13 is

enabled by pressing the telegraph key or by

operating the automatic keyer. When Q13 con

ducts, a relay in the power supply is activated,

putting the radio set in transmit mode. Re

leasing the telegraph key does not immediately

cause the radio set to revert to the receive

mode. A resistance-capacitance (rc) network

holds the stage on for approximately 1 second,

preventing the distant operator from breaking

in between letters, but allowing him to in

terrupt between words. When the radio set is

keyed by automatic Keyer KY-468/GRA-71,

the rate of transmission is 300 words per

minute. Because of this high rate, the time

between words is very short and the radio set

remains in the transmit mode for the dura

tion of transmission.

1-30. If Preamplifier

(fig. 6-10)

During the receive mode of operation, an un-

filtered 1,760-kc IF ssb signal from the RF

module is routed through connector J401 and

the contacts of relay Kl (deenergized) to the

primary of slug-tuned IF transformer T401.

During the transmit mode of operation, the

double-sideband signal from balanced mixer

Zl is routed through contacts of relay Kl

(energized) to the primary of T401. The

secondary of T401 and capacitor CIO form the

tuned circuit of IF preamplifier Ql. Resistors

Rl and R2 form the bias network. Capacitor

C9 places pin 6 of the T401 secondary at ac

ground. RF is decoupled from the +9-volt line

by inductor LI and capacitor Cll. The output

of Ql is developed across emitter resistor R3

and is then routed through resistor R4 and

capacitor C12 to the crystal filter.

1-31. Crystal Filter FL1

(fig. 6-10)

Crystal filter FL1 is a lower sideband pass
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CI

filter, referenced to a carrier frequency of

1,750 kc. The bandpass frequencies range from

276 to 3,000 cps below the carrier frequency.

In the receive mode, FL1 filters the ssb input

signal. In the transmit mode, the input is a

double-sideband signal. Filter FL1 rejects the

upper sideband and passes the lower sideband

signal. In the calibrate mode, the input re

ceived from the RF module is a 1,750-kc signal.

To prevent the calibrate signal from being re

jected by the crystal filter, calibrate relay K2

is energized, permitting the calibrate signal

to bypass the filter. During either the receive

or the calibrate mode, relay K3 (deenergized)

couples the output from the crystal filter cir

cuit to the tuned IF amplifier stage. Relay K3

(deenergized) also applies +9 volts to the

tuned IF amplifier and demodulator stages.

During the transmit mode, relay K3 (energized

routes the signal from FL1 to the RF module.

1-32. If Amplifier

(fig. 6-10)

The IF amplifier is in operation only during

the receive and calibrate modes. During the

transmit mode the input signal and +9 volts

are removed from the IF amplifier by relay

K3 (energized). In the receive mode or calib

rate mode, IF amplifier Q2 and Q3 receive the

output signal from crystal filter FL1 and +9

volts from the +9-volt line through the con

tacts of relay K3 (deenergized). The signal is

routed through impedance matching network

R6 and R7 to the primary of IF transformer

T402. Capacitor C13 and the secondary of T402

form a tuned circuit. The signal from the tap

ped secondary is coupled through capacitor C14

to the base of Q2. Biasing of Q2 and Q3 is

provided by the gain control signal from the

gain control circuit (para 1-65). In the receive

mode, the gain control signal is applied to the

IF audio module through terminal board

TB202, pin 7, and contacts 6 and 8 of Kl.

During the transmit mode, contacts 6 and 8

of Kl are opened and no signal is applied.

During the receive mode, the gain control

signal is routed through filter capacitor C6

and the contacts of Kl (deenergized) to first

IF amplifier stage Q2. The dc level of the gain

control signal determines the gain of the IF

amplifier. Inductor L2 and capacitor C15 de

couple RF signals from the gain control cir

cuits. Diode CR3 provides temperature com

pensation for Q2. The gain control level is

developed across resistor R8 and diode CR3.

Capacitor C16 prevents R9, the emitter bias

resistor, from causing degenerative feedback.

The output of Q2 is applied to the tapped,

high-Q primary of slug-tuned IF transformer

T403. The primary of T403 is tapped to pro

vide impedance match between Q2 and Q3.

The output of Q2 is developed across the tuned

circuit formed by capacitor C17 and the

primary of T403. Transistors Q2 and Q3 are

connected as a series amplifier, providing high

gain. The IF signal is coupled through T403

and capacitor C19 to the base of Q3. Inductor

L3 provides a dc path between Q2 and Q3.

Capacitors C18 and C20 bypass RF signals to

ground. Voltage divider R10 and Rll develops

the bias voltage applied to Q3. The output of

Q3 is applied to the tapped primary of IF

transformer T404. Tapping the primary

provides impedance matching between Q8 and

demodulator Q4. The output of Q3 is developed

across the tuned circuit formed by capacitor

C21 and the primary of T404. Capacitor C22

and inductor L4 decouple RF from the +9-volt

line. The IF output of T404 is coupled through

capacitor C23 to demodulator Q4.

1-33. Demodulator

(fig. 6-10)

Demodulator Q4 is operational only during

the receive mode. Relay K3 (deenergized)

connects the +9-volt line to the demodu

lator circuit. Demodulator Q4 receives an ssb

IF signal from the IF amplifier and a 1,760-

kc standard signal from the frequency gen

erator module. The output of Q4 is the fre

quency difference between the two input sig

nals. This frequency difference is the audio

signal (voice or cw). The ssb IF signal is

routed through capacitor C28 to the base of

Q4. Base biasing of Q4 is provided by re
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sistors R12 and R13, which are bypassed by

C24. The 1,750-kc standard is applied to con

nector J402 and routed through resistor R17

and capacitor C25 to the emitter of Q4. Re

sistor R16 provides emitter biasing, and in

ductor L5 holds the 1,750-kc standard signal

above ground. Resistor R14 drops the + 9-volt

level before it is applied to the base and col

lector circuits. Variable resistor R415 is pro

vided for adjusting the audio signal level to

the audio amplifier. Capacitor C26 bypasses

RF signals to ground. Capacitor C24 is a by

pass filter for the base bias resistors. The

audio signal is coupled through resistor R47

and capacitor C27 to audio amplifier Q5. In the

transmit mode, the + 9-volt line is disconnected

from the demodulator circuit by relay K3 (en

ergized).

1-34. Audio Amplifier

(fig. 6-10)

The audio amplifier circuit, which includes

amplifier Q5 and class B push-pull amplifier

Q6 and Q7, is operational during all three

modes: receive, calibrate, and transmit. Dur

ing the receive and calibrate modes, audio sig

nals from the demodulator are routed through

resistor R47 and capacitor C27 to the base of

amplifier Q5. During the transmit mode, audio

signals from the microphone amplifier are

routed through coupling capacitor C46 and resistor R18

to the base of QS. The output of the microphone

amplifier is applied to the audio amplifier to permit the

operator to monitor side tones of the message

being transmitted. Biasing of Q5 is provided

by bias resistors R19 and R20. Resistor R21

insures thermal stability of Q5. The output of

Q5 is applied to the primary winding of trans

former T-5, which supplies a double-ended

output to drive push-pull amplifier Q6 and Q7.

Capacitor C28 provides a negative feedback

path to neutralize the internal positive feed

back of Q5. Matched transistors Q6 and Q7

conduct on alternate half cycles. When Q7 con

ducts, current flows through diode CR4 and

resistor R23, developing a cutoff bias for Q6.

When Q6 conducts, current flows through diode

CR5 and resistor R24, developing a cutoff bias

for Q7. Capacitor C29 and resistor R22 provide

a negative feedback path from the push-pull

CI

circuit to Q5, providing additional stabilization

of the circuit. The output of the audio ampli

fier circuits is routed through coupling capa

citor C30 and feedthrough capacitor C8 and

terminal board TB202, pin 1, to headset jacks

J201 and J202 (not shown in fig. 6-10). Nor

mal audio output is 1 milliwatt into a 500-

ohm headset.

1-35. Microphone Amplifier

(fig. 6-10)

The microphone amplifier includes three di

rect-coupled stages, Q8, Q9, and Q10.

The microphone amplifier receives audio

signals from either a microphone or tone os

cillator Qll. The voice signal is generated at a

microphone and is routed through terminal

board TB202, pin 9, feedthrough capacitor C5,

inductor L6, and capacitor C32 to the base of

Q8. When a telegraph key or automatic Keyer

KY-468/GRA-71 is used, the output of tone

oscillator Qll is routed through resistor R36

and capacitor C32 to the base of Q8. The input

circuit consists of low-pass filter C5, C31, ard

L6, termination resistor R25, and coupling

capacitor C32. Resistor R27 and capacitor

C33 provide degenerative feedback for stabil

ization. The output of Q8, developed across

load resistor R26, is applied directly to the

base of Q9. Emitter resistor R46 provides de

generative feedback, stabilizing Q9. The out

put of Q9 is developed across load resistor R29

and is applied directly to the base of Q10. Re

sistors R33 and R31 are voltage dropping re

sistors. Capacitor C34 decouples ac signals

from the + 9-volt line. The output of Q10 is

developed across potentiometer R432. The out

put is routed to the audio amplifier and the

balanced mixer. Potentiometer R432 provides

a means for adjusting the audio level applied

to the balanced mixer.

1-36. Balanced Mixer

(fig. 6-10)

Balanced mixer Zl mixes the audio signal
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CI

from the microphone amplifier with a 1,750-

kc unmodulated signal from the frequency

generator module. The audio signal is taken

from the arm of audio level control R432 and

coupled through capacitor CS6 to pin 8 of Zl.

The 1,760-kc signal is applied to connector

J402 and routed to pin 4 of Zl. The output

of Zl is a double-sideband, suppressed-carrier

signal of 1,750 kc. The output is taken from

the arm of balance control R434 and routed

through the contacts of relay Kl (energized)

to IF preamplifier Ql. Control R434 provides

a means for adjusting the carrier balance for

a symmetrical double-sideband signal.

1-37. Tone Oscillator

(fig. 6-10)

Tone oscillator Qll generates a 2,000-cps

tone when the telegraph key is pressed or

when automatic Keyer KY-468/GRA-71 is in

operation. The keying action grounds ter

minal board TB202, pin 6, which is con

nected to the junction of diode CR7 and re

sistor R42. The keying action also causes re

lay K3 to energize, disconnecting the + 9-volt

lint to the IF amplifier. The frequency of oscillation is

dependent on the values of tuned circuit L8,

C37, C38, and C39. Regenerative feedback

from the emitter is supplied through resistor

R37. The feedback voltage is developed across

resistor R40. Bias is provided by resistors

R38, R39, and R41. Capacitor C40 functions

as an ac bypass filter. Resistor R35 and

diodes CR6 and CR7 form the oscillator dis

abling circuit. When the keying action stops,

the oscillator disabling circuit immediately in

hibits the tone oscillator. The output of the

oscillator is taken from the junction of C88,

C39, and R37 and routed through resistor R36

(AN/PRC-74H only) to the microphone amplifier circuit.

In AN/PRC-74C resistor R36 is replaced by coupling

capacitor C47 to eliminate transients due to microphone

on/offkeying. V||> pQWER AM|

1-38. Cw Hold Circuit

(fig. 6-10)

The cw hold circuit, like the tone oscillator

circuit, is operational during cw transmission

only. When the telegraph key is pressed or

automatic Keyer KY-468/GRA-71 is opera

ting, the junction of diode CR7 and R42 is

grounded. This forward-biases Q12 and causes

it to saturate. Saturation of Q12 forward-

biases Q13 and causes it to saturate also.

When Q13 saturates, the output of TB202,

pin. 5, is almost at ground potential. This near-

zero voltage is routed to the power supply

module and energizes the receive-transmit re

lay, thereby effecting a transmit mode condi

tion in the radio set. When the telegraph key

is released, there is a delay of approximately

1 second before the radio set returns to the

receive mode. The time delay keeps the radio

set in the transmit mode between letters,

where the time lapse is short, but returns

the radio set to the receive mode between

words, where the time lapse is long. This per

mits the distant operator to interrupt the

transmission between words. When automatic

Keyer KY-468/GRA-71 is keying the radio

set, the rate of transmission is 300 words per

minute. Because of this rate, the time between

words is short and the radio set remains in

the transmit mode for the duration of the

transmission. Biasing of Q12 is provided by

resistors R43 and R42. Capacitor C41 and re

sistors R45 and R43 provide the time constant

for the 1-second delay when the telegraph

key is released. Resistor R44 serves as a volt

age dropping resistor. Diode CR8 isolates the

circuit during voice transmission when the re

ceive-transmit relay in the power supply

module is enabled by the microphone switch.

FIER MODULE ANALYSIS

1-39. General

(fig. 6-11)

The power amplifier module performs two

functions : During the transmit mode of opera

tion, it provides final amplification for signals

being transmitted ; during the receive mode of

operation, it provides a path for incoming sig

nals to the RF module. The only circuit in

the power amplifier module that is used in

both the transmit and receive modes of opera

tion is the antenna coupler circuit. The re
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maining circuits are operational only during

the transmit mode. During the receive mode,

the antenna coupler circuit and the antenna

relay route the received rf signal to the RF

module. During the transmit mode, the power

amplifier module receives RF signals from the

RF module, amplifies the signals, and routes

them through the antenna coupler to the an

tenna. The power amplifier stages are un

tuned except for the antenna tuning and load

ing controls (ANT TUNE and ANT LOAD),

which are adjusted to match the final ampli

fier impedance with that of the antenna. The

power amplifier module contains the follow

ing circuits: preamplifier, power amplifier,

tuning indicator, transmit level control, over

load limiter, and antenna coupler.

1-40. Preamplifier Circuit

(fig. 6-11)

The preamplifier circuit, which includes Ql

through Q3, is a broadband amplifier, com

pensated to provide constant gain in the fre

quency range of 2 through 17.999 mc. The in

put signal at P801 is an RF signal from the

RF module. First preamplifier stage Ql is an

impedance-matching, buffer amplifier. The in

put signal is coupled through coupling capaci

tor CI to the base of Ql. Resistor Rl matches

the impedance of the input source. Biasing for

Ql is provided by the overload limiter circuit

and voltage divider resistors R2 and R8. The

overload limiter circuit provides a constant

voltage level unlets the +40-volt line drops to

+S0 volts or less. When such an excessive drop

occurs, the forward bias of Ql decreases and

the gain of the stage is reduced, resulting in

an overall reduction of power for the power

amplifier. The output of Ql is developed across

resistor R5 and is routed through coupling ca

pacitor C8 to second preamplifier stage Q2.

Stage Q2 base bias components consist of re

sistors R7 and R9 and diodes CRl.and CR2.

Diodes CR1 and CR2 afford a low voltage

source (approximately +1.5 volts) which is

applied to the base of Q2 through resistor R7,

and to the base of Q8 through resistor RIO

and inductor L8. Capacitor C9 bypasses ac to

ground, preventing interaction between the

base of Q8 and the base of Q2. The pi filter,

CI

consisting of L2, C7, and CIO, prevents rf from

entering the +9-volt enable line. The Q2 emit

ter bias circuit consists of resistor R8 and by

pass capacitor C6. The output of Q2 is devel

oped across inductor LI and coupled through

capacitor C5 to the base of third preamplifier

stage Q8. In the base bias circuit of Q3, induc

tor L3 offers a low dc resistance path from the

bias supply to the base; the RF impedance of

LS isolates the signal at the base. A negative

feedback path consisting of Rll and C8 pro

vides stability for the stage. Resistors R12 and

R13 in the emitter circuit of Q3 form a voltage

divider that supplies bias voltage to push-pull

amplifier Q4 and Q5. Capacitors Cll and C12

bypass ac signals to ground. Inductor L4 and

capacitor C13 form an rf decoupling network.

The output of Q3 drives the primary of Tl,

supplying phase inversion for push-pull opera

tion in the power amplifier circuit.

1-41. Power Amplifier Circuit

(fig. 6-11)

The power amplifier circuit is connected in a

class B, push-pull configuration. Signals from

the secondary winding of transformer Tl are

applied to final drive transistors Q4 and Q5,

amplified, and applied to the primary winding

of transformer T2. The bias voltage for Q4

and Q5 is obtained from the voltage divider

in the emitter circuit of Q3. The slight forward-

biasing supplied by R12 and R13 U supplemented by a

small voltage through R19 to reduce crossover distortion

in the push-pull amplifier. Capacitor C14 provides a

negative feedback path to the primary of Tl, insuring

stability at the higher frequencies. Resistors R15 and

R16 provide thermal stability. Capacitors CIS and C28

bypass RF signals to ground. Inductance L8 is used as a

rf choke to increase stability of push-pull amplifier Q4

and QS. The output is applied to the primary of

transformer T2 and routed to the tuning indicator

circuit.

1-42. Tuning Indicator Circuit

(fig. 6-11)

The tuning indicator circuit supplies current

to the ANT IND meter, which indicates the

degree of impedance match existing between

the antenna coupler and the final amplifying

stage of the power amplifier. A maximum de

flection of the ANT IND meter needle indi
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cates optimum impedance match; a minimum

deflection indicates impedance mismatch. In ad

dition to serving as an impedance matching

indication, the meter reading- is also a rough

indication of power output. The tuning indi

cator circuit consists of diodes CR4 and CR3,

resistors R21 through R25, capacitors C19

through C23, and inductor L6. Basically, the

tuning indicator circuit consists of two dc sup

plies and an impedance bridge. One dc sup

ply produces a constant, positive, 1-milliam-

pere (ma) current. The other dc supply pro

duces a negative current, the magnitude of

which is dependent on the imbalance of the

impedance bridge. When the impedance bridge

is balanced, the negative current source sup

plies no current and the positive 1-ma current

causes a maximum deflection on the ANT IND

meter. When the impedance bridge is not bal

anced, the negative current source cancels the

output of the positive current source, result

ing in a low indication on the ANT IND me

ter. The positive dc supply consists of capaci

tors C21 and C22, diode CR4, and resistor

R25. RF signals are applied to C21 from the

secondary winding center tap of transformer

T2. The RF signal is coupled through C21 and

rectified by CR4, producing a +36-volt level.

Resistor R25 limits the current to 1 ma. Ca

pacitor C22 bypasses ac signals to ground. The

impedance bridge consists of capacitors C19

and C23 on one leg, and resistors R21, R22,

and R23 and antenna coupler L807 on the other

leg. When the voltages across the antenna

coupler and C23 are unequal, the antenna

coupler impedance is not equal to that of the

final amplifying stage of the power amplifier;

when the voltages are equal, the impedances

are matched. The negative dc supply consists

of capacitor C20, diode CR3, inductor L6, and

resistor R24. Diode CR3 and capacitor C20

connect the two legs of the impedance bridge.

When an impedance imbalance exists between

the junction of the two legs, the RF voltage

is coupled through C20 and rectified by CR3,

producing a negative dc voltage. Resistor R24

limits the current, and inductor L6 provides

a dc path for the output of the negative dc

supply.

1-43. Antenna Coupler Circuit

(fig. 6-11)

a. General. The antenna coupler circuit is

capable of matching a wide range of antenna

impedances to either the power amplifier or the

RF module. When the radio set is used in both

the transmit and receive modes, the antenna

is matched to the final amplifying stage of

the power amplifier module. When the radio

set is used in the receive mode only, the an

tenna is matched to the input stage of the RF

module. The antenna coupler circuit consists

of ANT connector J203, ANT LOAD switch

S801, tapped coil L807, ANT TUNE control

C825, and antenna relay Kl.

b. Receive Mode Operation. During the re

ceive mode of operation, RF signals inter

cepted by the antenna are coupled through

ANT connector J203 to tapped coil L807.

ANT LOAD switch S801 is an 18-position,

front panel selector switch which selects one

of the taps on L807. The ANT LOAD switch

and ANT TUNE capacitor C825 are adjusted

to provide optimum matching between the an

tenna and the RF module. The received signal

is routed through antenna relay Kl (deener-

gized) to RF connector P802.

c. Transmit Mode Operation. During the

transmit mode of operation, an amplified RF

signal from the power amplifier circuit is

routed through the tuning indicator circuit,

through relay Kl (energized), and then ap

plied to C825 and L807. The ANT LOAD

switch and ANT TUNE control are adjusted

for a maximum RF output as indicated on the

front panel ANT IND meter.

1-44. Transmit Level Control Circuit

(fig. 6-11)

The transmit level control circuit monitors the

current being drawn by final power amplify

ing stage Q4 and Q5. The transmit level con

trol output is routed to the gain control cir

cuit (para 1-54, 1-55), which controls the gain

of the RF module (para 1-21 through 1-28).

The RF module output signal is then applied

to the input of the power amplifier module.

The gain of the transmit RF stages is thereby
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stabilized by the transmit level control circuit

and gain control circuit. The transmit level

control circuit consists of resistors R17, R835,

R18, and R20; inductor L5; capacitors C17

and C18; transistor Q6; and Zener diode VR3.

Current drawn by Q4 and Q5 is routed through

R18. Changes in the voltage across R18 are

detected by Q6, applied to VR3, and routed

to the gain control circuit. When the power

amplifier output is high, the RF module gain

is made lower, resulting in a small signal at

the input of the power amplifier. Conversely,

small power amplifier outputs result in higher

RF module gain, and large input signals to the

power amplifier. Inductor L5 and capacitor C17

prevent RF signals from affecting Q6. Resis

tor R835 initially is adjusted so that the collec

tor voltage of Q6 is +21.5 volts. Zener diode

VR3 (18 volts) drops the collector voltage

before applying it to the gain control circuit.

Diode VR3 also provides thermal compensa

tion, offsetting the reaction of Q6 to thermal

changes. Capacitor C18 bypasses RF signals

to ground.

CI

1-45. Overload Limiter Circuit

The overload limiter circuit consists of Zener

diode VR1 resistor R4, and capa

citors C2 and C16. The +40-volt supply out

put is applied to resistor R4 and Zener diode

CR1 (27 volts).

Capacitors C2 and

C16 bypass RF signals to ground. If the +40-

volt supply fluctuations are small, the overload

limiter circuit will provide first preampli

fier stage Ql with a constant bias

voltage. When final power amplifying stage Q4

and Q5 is improperly loaded, excessive current

is drawn from the +40-volt supply. The cur

rent limiter circuit in the +40-volt regulator

(para 1-53) then reduces the output of the

+ 40-volt supply to approximately +80-volts.

This reduction in voltage decreases the for

ward bias of Ql

resulting in a smaller drive signal to Q4 and

Q5. Consequently, the current requirements

of Q4 and Q5 are reduced to a lower level. For

efficient operation of the radio set, the antenna

coupler circuit must be tuned so that Q4 and

Q5 are properly loaded.

Section VIII. FREQUENCY GENERATOR MODULE ANALYSIS

1-46. General

(fig. 6-12)

The frequency generator module generates a

1,750-kc signal for the modulation and demo

dulation circuits in the IF audio module, and

a 10-kc calibration signal for the RF module

when the radio set is being calibrated. To per

form these functions, the frequency generator

module contains a 1,750-kc frequency standard

and a frequency divider chain. The frequency

standard is a sealed unit which generates an

extremely accurate 1,750-kc IF signal. The

frequency divider is energized only in the re

ceive calibrate mode; the 1,750-kc signal is

divided into three stages to produce a 10-kc

fundamental calibration signal.

1-47. Frequency Standard

(fig. 6-12)

The frequency standard generates a 1,750-kc

signal during all three modes of operation. The

output is routed to resistor Rll of the fre

quency divider and to the IF audio module.

The output frequency is 1,750-kc ±1.0 cps at

a level of 1 volt root mean square (rms).

1-48. Frequency Divider

(fig. 6-1)

The frequency divider consists of amplifier

Qll, 250-kc frequency divider Q12, 50-kc fre

quency divider Q13, and 10-kc frequency di

vider Q14. The 1,750-kc output signal of the

frequency standard is amplified by amplifier

Qll to drive 250-kc frequency divider (block

ing oscillator) Q12, which divides the 1,750-kc

signal by 7. The 250-kc frequency divider out

put is then applied to another blocking oscil

lator, 50-kc frequency divider Q13, which di

vides the 250-kc signal by 5. The 50-kc fre

quency divider output is then applied to 10
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kc frequency divider Q14, where it is again

divided by 5 to produce the 10-kc calibration

signal which is supplied to the RF module.

a. Amplifier Qll. Amplifier Qll is an emit

ter follower driver circuit used to drive 250-kc

frequency divider blocking oscillator Q12 and

is also an impedance matching stage between

the frequency standard and the frequency di

vider. When the PUSH TO CALIBRATE

switch is pressed during the calibrate mode of

operation, a —12-volt calibrate input is applied

to the frequency divider, enabling the fre

quency divider circuits. The 1,750-kc signal

from the frequency standard is supplied to the

base of amplifier Qll. Impedance matching network

CI7 and R32 provides for optimum transfer of signal

from the rf oscillator to amplifier Qll. Base bias for

Ql 1 is developed by voltage dividing network Rl 2 and

R13. Emitter bias is provided by resistor R14. Diode

CR1 1 limits the negative portion of the 1,750-kc signal

output of Qll so that only positive-going pulses are

applied to the 250-kc frequency divider.

6. 250-Kc Frequency Divider Q12. The 250-

kc frequency divider is adjusted so that every

seventh pulse of the 1,750-kc input signal from

amplifier Qll causes the blocking oscillator cir

cuit of Q12 to trigger. The frequency at which

the 250-kc frequency divider will operate is

controlled by the rc time constant of 250-kc

adjust potentiometer R515, resistor R16, capa

citor Cll, resistor R14, and 250-kc frequency

divider Q12 tank circuits. The rc time con

stant is varied by 250-kc adjust R515, which

changes the rate at which Cll will charge.

Inductor Lll and capacitor C12 form a tank

circuit, tuned to 625 kc, which oscillates each

time Q12 is pulsed. As a result of the rc time

constant of Cll, R515, Lll, and C12, the emit

ter voltage of Q12 rises rapidly every seventh

cycle (pulse) of the 1,750-kc input. A 250-kc

signal is developed as a result of Q12 collector-

to-base circuit interaction and the regenera

tive feedback across blocking oscillator trans

former Til. Diode CR12 reduces secondary oc-

cillations in the tertiary winding by providing

a direct short for self-induced voltages in the

secondary of transformer Til. The output

from the secondary winding of Til is applied

to the primary of the 50-kc frequency divider

blocking oscillator transformer T12.

c. SO-Kc Frequency Divider QlS. The 50-kc

frequency divider is a blocking oscillator which

divides the 250-kc frequency divider output uy

5 to produce a 50-kc output. The 50-kc fre

quency divider is similar to the 250-kc fre

quency divider. The principal difference is that

the 50-kc frequency divider base circuit of Q13

does not have a tank circuit such as the 250-

kc frequency divider. The 50-kc signal output

of the divider is adjusted by 50-kc adjust po

tentiometer R520.

d. 10-Kc Frequency Divider QU. The 10-kc

frequency divider divides the 50-kc frequency

divider output by 5. The 10-kc adjust poten

tiometer R525 adjusts the output frequency of

Q14. The output signal is the 10-kc calibration

signal supplied through P502 to RF module

input jack J701.

e. Plus 6.8-Volt Regulator. The +12-volt

calibrate voltage is available when the PUSH

TO CALIBRATE switch on the radio set

front panel is pressed. Voltage regulation is

provided by Zener diode CR15 (6.8 volts) and

series resistors R80 and R81. Capacitors C15

and C16 filter the regulated voltage.

Section IX. POWER SUPPLY MODULE ANALYSIS

1-49. General

(fig. 6-18)

The power supply module furnishes regulated

dc power to the modules of the radio set. The

outputs from the power supply module are dif

ferent for the receive and transmit modes of

operation. During the receive mode of opera

tion, the power supply module provides +12

volts and +9 volts to the radio set. During

the transmit mode of operation,' the power

supply module provides +12-volt transmit,

+40 volts, and +9 volts to the radio set. The

power input to the power supply module is con

trolled by the front panel OFF-ON-TUNE

function switch. Power is applied to the power

supply circuits only when the switch is in

either ON or TUNE position.
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1-50. Plus 9-Volt Regulator

(fig. 6-13)

The + 9-volt regulator receives + 12 volts pow

er from the front panel OFF-ON-TUNE func

tion switch. The base of transistor Q5 is held

at +9 volts because of the Zener action of

Zener diode CR8. This holding action causes

the emitter voltage to remain at +9 volts re

gardless of load or source fluctuation. Diode

CR7 is a temperature compensation diode for

Q5. During the transmit mode of operation,

the load is heavy and the battery voltage may

decrease. This condition may cause the base

voltage of Q5 to decrease beyond the capabili

ties of CR8. To offset this condition, the +40-

volt transmit is connected through R7 to CR8,

keeping the base of Q5 at +9 volts. As a re

sult of this action, the + 9-volt enable will

remain constant. Varistor R6 also decreases in

resistance as the battery voltage decreases,

which helps in maintaining a constant current

through CR8.

1-51. Receive-Transmit Relay

(fig. 6-18)

Receive-transmit relay Kl is energized when

a ground appears on pin 1 of terminal board

TB201 (fig. 6-1), During the transmit mode

of operation, relay Kl is energized and couples

+ 12-volt power from the function switch to

the +40-volt regulator and dc-to-dc converter,

in addition to delivering the + 12-volt transmit

voltage to other relays and circuits in the

radio set. The + 12 volts is supplied to PUSH

TO CALIBRATE switch S202 only during the

receive mode of operation by Kl. As a result,

it is impossible for the radio set to be calibrated

while transmitting. Diode CR6 removes the

transient surge caused by the collapsing field

when Kl is deenergized.

1-52. Dc-to-Dc Converter

(flg. 6-18)

The dc-to-dc comverter changes the +12 volts

dc supplied by the PP-4514/PRC-74 to a high

voltage required by the power amplifier mo

dule during the transmit mode of operation.

a. Oscillator. Transistors Ql and Q2 are ar

ranged as a saturable-core square wave oscil

lator. The + 12-volt input is applied through

fuse Fl, low-pass filter LI and Cl, energized

contacts of relay Kl, to the emitters of Ql

and Q2. Base bias is provided by resistors Rl

and R2 with bypass capacitor C6. Collector-

to-base regenerative feedback is accomplished

by the induced voltage in the secondary of

transformer Tl (connected to the base). The

oscillator output is coupled to a rectifier

through the secondary of Tl.

6. Rectifier. The input from the Tl second

ary is applied to diodes CR1 through CR4. The

diodes are connected as a full-wave bridge rec

tifier. The +46-volt output from the rectifier

is filtered by capacitors Cl through C3 and

then is applied to the +40-volt regulator.

1-53. Plus 40-Volt Regulator

(fig. 6-13)

Transistor Q3 is part of a series regulator cir

cuit controlled by transistor Q4. The base, of

Q4 is regulated by Zener diodes CR5 and CR9.

Base bias for Q6 is developed across resistor

R5. Capacitor C4 acts as a filter, and varistor

R3 minimizes voltage variations resulting from

temperature changes. Transistor Q6 is a cur

rent limiter and functions as follows:

a. When the voltage drop across resistor R6

becomes great enough to cause Q6 to conduct,

the change in current drawn by the collector

of Q6 causes the voltage at the emitter of Q4

to decrease.

b. As the voltage at the emitter of Q4 is

lowered, the output voltage decreases.

c. As the output voltage decreases, the load

current decreases.

Section X. GAIN CONTROL CIRCUITS ANALYSIS

1-54. General mounted on chassis-mounted parts board

(fig. 6-14) TB203. Figure 6-14 is a schematic diagram of

The components of the gain control circuits are the gain control circuit
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1-55. Circuit Analysis

(fig. 6-14)

a. The voltage divider circuit formed by po

tentiometer R206 and resistors R7 and R8

provides gain control bias voltages for the RF

module. The voltage divider circuit formed by

potentiometer R210 and resistors R9 and Rll

provides gain control bias for the If audio mo

dule. Potentiometer R201 (R. F. GAIN con

trol, fig. 6-1) provides a means of adjusting

the receiver gain adjust voltage applied to the

base of transistor Q4.

b. The bias voltage developed across the RF

and IF gain control circuits may be adjusted

by either the receiver gain adjust input or the

transmit level control input. Transistors Ql

and Q2 are in the transmit level control cir

cuit, and transistors QS and Q4 are in the re

ceiver gain adjust circuit. Gain is reduced when

the R. F. GAIN control is adjusted to in

crease the forward bias of Q4. When Q4 con

ducts, the emitter voltage is raised. Diode CR1

or CR2 conducts if the emitter voltage of Q4

becomes higher than the output voltage of

either the RF maximum gain adjustment

circuit or the IF maximum gain adjustment

circuit. The RF and IF gain control voltages

supplied to the IF audio and RF modules are

positive (forward-biasing) voltages.

c. During the calibrate mode of operation,

maximum forward bias is applied to the base

of transistor Q3 through resistor R3. With

maximum conduction through Q3, the base of

Q4 is brought to near ground potential. This

action insures that gain is at maximum dur

ing the calibrate mode regardless of the re

ceive gain adjust input.

d. During the transmit mode of operation,

maximum forward bias is supplied to the base

of transistor Q3 through resistor R2. With

maximum conduction through transistor Q3,

the base of Q4 is brought to nearly ground

potential. The +12-volt potential applied to

the base of Q3 is also supplied through resis

tor R15 to the collectors of transistors Ql and

Q2 and activates the transmit level control

circuit during the transmit mode of opera

tion. When the output of the power amplifier

module reaches the proper amplitude, a posi

tive voltage appears at the transmit level con

trol (tic) input. This positive input voltage

is applied through voltage divider network

R12 and R13 to the base of Ql. Capacitor CIO

is an RF ground. When Ql is biased for con

duction, Q2 also conducts. When Q2 conducts,

its emitter voltage is raised. Diode CR1 or

CR2 conducts if the emitter voltage of Q2 becomes

higher than the output voltage of either the RF

maximum gain adjustment circuits or the IF maximum

gain adjustment circuit. Either one, or both, of the

diodes may conduct. Capacitor C13 bypasses rf signals

to ground.

e. Potentiometer R835 (power amplifier

module, fig. 6-11) is adjusted so that

the gain control circuits stabilize when the

transmitter output power is approximately 15

watts. Transistor Ql (fig. 6-14) provides a

charge source for capacitor C9. As the tic vol

tage drops, C9 discharges slowly through re

sistor R14 and transistor Q2.

Section XI. POWER SUPPLY PP-4514/PRC-74 ANALYSIS

1-56. General

(fig. 6-15)

The PP-4514/PRC-74 provides dc voltages to

the radio set power supply module when the

radio set is connected to commercial or bat

tery power at a fixed station. In addition, the

unit is capable of recharging the wet battery

that powers the radio set when it is man-

carried.

1-57. PP-4514/PRC-74 Circuit Analysis

(fig. 6-15)

a. General. The power supply subassembly is

capable of converting 21- to 31-volt dc, 80- to

130-volt ac, and 160- to 255-volt ac external

power inputs into a dc voltage suitable to

power the radio set. Only one of the three in

puts is provided at a time to the PP-4514/

PRC-74 by connecting one of three appro

1-24



TM 11-5820-590-35-1

priate accessory cables to jack Jl. Dc power

inputs from a remote source are applied di

rectly to the PP-4514/PRC-74 regulator cir

cuits. Ac power inputs are rectified to dc prior

to being regulated. The power supply subassembly, in

conjunction with circuits on the assembly

case, provides for conversion of the dc or ac

voltages into a dc power input for the radio

set.

6. Power Turn-On and Protection Circuits.

The power turn-on and protection circuits of

the PP-4514/PRC-74 consist of POWER ON

switch SI and fuses Fl through F3. POWER

ON switch SI is a four-pole, single-throw

toggle switch. The ac or dc power inputs to the

switch are connected to SI through filter

capacitors CI through C5 on the module case

assembly. The switch section of SI that is con

nected to the dc power input of +21 to +31

volts dc routes the voltage through 15-ampere

fuse Fl to the +12-volt regulator circuit and

the battery charger. The sections of SI that

receive 80- to 130-volt ac and 160- to 255-volt

ac inputs from the filter capacitors supply line

voltage through 2-ampere protection fuse F2

and 4-ampere protection fuse F3, respectively,

to a bridge rectifier circuit consisting of power

transformer Tl and diodes CR1 through CR4

on the module case assembly. The rectifier

converts the ac voltage input to +20 to +40

volts. The output of the rectifier is routed to

the inputs of the +12-volt regulator circuit

and the external battery charger. The dc re

turn lines of the dc input and the rectifier cir

cuit are connected to the switching regulator

stages of the +12-volt regulator and external

battery charger.

c. Plus 12-Volt Regulator Circuit. The

+ 12-volt regulator circuit of the PP-4514/

PRC-74 consists of switching regulator Q5

and Ql, regulator control transistors Q2 and

Q4, fuse F4, short protection switch Q3, over

load protector Zl, and voltage reference diode

CR5. Power indicator DS1 indicates the pre

sence of a dc power input to the PP-4514/

PRC-74. The +12-volt regulator circuit is

series regulated. Increases or decreases in out

put load cause current to increase or decrease

across output load resistors R6 and R9 of the

power supply, which are connected to the base

CI

of Q4. The emitter of Q4 is connected to volt

age reference diode CR5, which is a 6.2-volt

breakdown device. With the Q4 emitter con

nected to a fixed reference, any increase or

decrease in the voltage at the base of Q4 will

cause its conduction to change. With an in

crease in output load, current increases

through the power supply load, causing a

higher negative voltage to be developed at the

base of Q4. With a high negative potential at

the base of Q4, conduction through Q4

increases, causing the base of Q2 to become

more positive. With its base voltage increased,

Q2 conducts, short-circuiting the emitter of

Q5 to the base of Ql through Q2, causing Ql

and Q5 to turn off. Clamping diode CR2 between the

emitter and base of Q2 prevents emitter to base

breakdown of Q2. Resistor R17 between the emitter and

base of Q5 holds the base slightly positive to insure

complete turnoff. With Q5 and Ql off, the

supply voltage drops sharply toward 0 volt,

causing Q4 to be biased Off. Since short pro

tection switch Q3 conducts at all times (except

during a short-circuited condition at the sup

ply output), the switching regulator is biased

on again and the same switching action occurs.

The switching action depends on the input dc

level and output load conditions. Short protec

tion switch Q3 protects the regulator circuit

from damage by removing positive voltage

from the base of switching regulator Ql. A

short circuit at the PP-4514/PRC-74 places

the emitter bias at a higher level than the base,

causing Q3 to turn off. Overload protector Zl

protects the PP-4514/PRC-74 from high over

load conditions. Capacitor C2 across the output line acts

as a load to prevent the PP-4514/PRC-74 from shutting

off when the rt unit is turned off.

d. Meter Monitoring Circuit. A front panel

METER switch and meter provide for monitor

ing battery voltage (BATTERY VOLTS), ra

dio voltage (RADIO VOLTS), and charging

current (CHARGE AMPS). Meter Ml is a

0.1-volt dc meter with inputs selected by

METER switch S2.

1-58. Battery Charger

(fig. 6-15)

Operation of the battery charger is similar to that of the

power supply subassembly except for minor circuit
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differences. Resistor R14 and capacitor C5 make up a re

network with correct time constant for positive starting

under all load conditions. The battery charger utilizes

CHARGING CURRENT potentiometer Rll as a bias

control for the base of transistor Q4. The CHARGING

CURRENT potentiometer provides minimum to

maximum adjustment of battery charging current from 1

to 5 amperes. On FP-4514A/PRC-74 the anode of CR4

connects directly to B+ allowing meter If 1 to monitor

only that charging current supplied to the wet battery.
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CHAPTER 2

DIRECT SUPPORT MAINTENANCE

Section I. TROUBLESHOOTING

2-1. General Instructions

The direct and general support maintenance

procedures in this manual supplement the pro

cedures described in the operator's and organi

zational maintenance manual (TM 11-5820-

590-12-1). The systematic troubleshooting

procedure, which begins with the operational

and sectionalization checks that can be per

formed at the operator's and organizational

maintenance category, is carried to the higher

maintenance categories in this manual. Sec-

tionalizing, localizing, and isolating techniques

used in the troubleshooting procedures are

more advanced. Paragraphs 2-1 through 2-10

provide functional troubleshooting procedures,

and paragraphs 2-11 through 2-17 provide

repair instructions to be performed by direct

support maintenance personnel.

2-2. Organization of Troubleshooting

Procedures

a. General. The first procedure in servicing

a defective radio set is to sectionalize the fault.

Sectionalization means tracing the fault to a

major component. The second procedure is to

localize the fault. Localization means tracing

the fault to a defective stage or part responsi

ble for the abnormal condition. Some faults,

such as burned-out resistors, arcing, and

shorted transformers, can often be located by

sight, smell, and hearing. The majority of

faults, however, must be isolated by voltage

measurements or signal substitution.

b. Sectionalization. The following is a group

of tests arranged to reduce unnecessary work

and to aid in tracing trouble in a defective

radio set. The first procedure is to locate the

unit or units at fault by the following

methods :

(1) Visual inspection. Visual inspection

locates obvious defects without testing or

measuring circuits.

(2) Operational tests. Operational tests

frequently indicate the general location of

trouble. In many instances, the tests will help

in determining the exact nature of the fault.

Operating procedures are given in chapter 8,

TM 11-5820-590-12-1.

c. Localization. After the trouble has been

sectionalized (b above), the methods in (1)

and (2) below will aid in localizing the trou

ble to a stage or module in the suspected unit.

Test equipment indications, or lack of indica

tions, and operational checks (para 2-4

through 2-10) provide a systematic method of

localizing trouble to a stage or module. The

trouble symptoms listed in the module trouble

shooting procedures provide additional infor

mation for localizing troubles.

d. Isolation. After the trouble has been

localized (c above), the methods in (1) and

(2) below will aid in isolating the trouble to

a defective circuit element.

(1) Voltage measurements. This equip

ment is transistorized. When measuring volt

ages, use tape or sleeving (spaghetti) to in

sulate the entire test prod, except for the

extreme tip. A momentary short circuit can

ruin the transistor. Use the same or equivalent

multimeter specified (para 2-3).

(2) Intermittent troubles. In all the tests,

the possibility of intermittent troubles should

not be overlooked. If present, this type of

trouble often may be made to appear by tap
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ping or jarring the equipment. Make a visual

inspection of the wiring and connections to the

units of the set. Minute cracks in printed

circuit boards can cause intermittent opera

tion. A magnifying glass is often helpful in

locating defects in printed boards.

2-3. Test Equipment Required

Caution: This equipment contains transistor

circuits. If any equipment item does not have

an isolation transformer in its power supply

circuit, connect one in the power input circuit.

Observe the following:

1. Never connect test equipment (other than

multimeter outputs) directly to a transistor

circuit; use a coupling capacitor.

2. Make test equipment connections with

care so that short circuits will not be caused

by exposed test equipment connections. Tape

or sleeve (spaghetti) test prods or clips as

necessary to leave as little exposed as needed

to make contact to the circuit under test.

3. Make sure that a normal load (such as a

headset) is connected to the radio set before

applying power.

4. Do not operate the radio set in the trans

mit condition unless an antenna or a dummy

load is connected to the ANT and GND ter

minals.

The following test equipment is authorized to

direct support personnel for troubleshooting

the radio set.

o. R. F. Signal Generator Set AN/URM-

25D (signal generator) (two required).

b. Counter, Electronic Digital Readout AN/

USM-207 (frequency meter).

e. Multimeter ME-26B/U.

d. Multimeter TS-352B/U (multimeter).

e. Voltmeter, Electronic ME-30B/U.

/. Power Supply, Hewlett-Packard HP6439A

(power supply).

g. Tool Kit, Electronic Equipment TK-100/

G.

h. Tool Kit, Electronic Equipment TK-106/

G.

t. Resistor, 500 ohms, 1/2 watt

j. Dummy load, 50 ohms, 20 watts.

k. Hewlett-Packard TEE Connector No.

11042A (T-connector).

/, Attenuator, Variable CN-796/U (variable

attenuator).

to. Use Power Supply PP-4514/PRC-74 (or

equivalent) as the power source during trou

bleshooting procedures. Connect the power

supply to jack J301 on the radio set. Figures

2-2 and 2-4 show the method of connection if

an alternate power supply is used.

n. When an extra, aligned frequency syn

thesizer module is available, use the extra

frequency synthesizer module in place of a

signal generator to supply the necessary signals.

2-4. Radio Set Receive Mode Test

(fig. 2-1 and 2-2)

The troubleshooting test in a through to

below will aid the repairman in determining

that the radio set is functioning properly in

the receive mode. The radio set case must be

removed to gain access to adjustments.

a. Remove the radio set case (para 2-12) .

6. Connect the signal generator to a variable

attenuator. Set the variable attenuator to 20

decibels (db). Then connect the variable at

tenuator to the ANT and GND terminals of

the radio set (fig. 2-2).

c. Set the signal generator to 2.001 mc at

an output level of 7.0 microvolts (uv).

d. Connect the audio dummy load to pins A

and B of J201.

e. Connect the ME-30B/U across the load.

/. Connect the AN/USM-207 across the

dummy load. Set the controls for a 1,000-cps

reading.

g. Connect the power supply to pins 2, 3 and

5, 6 of J301.

h. Set the radio set frequency selector con

2-2
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trols to 2.000 mc. Set the OFF-ON-TUNE

control to ON.

t. Turn the R. F. GAIN control fully clock

wise, and adjust the PEAK NOISE control for

maximum audio output. If necessary, tune the

signal generator so that an output of 1 kc is

shown on the frequency meter.

j. Adjust the ANT TUNE and ANT LOAD

controls for maximum audio output.

k. Adjust resistors R206 and R210 (fig. 2-1)

for maximum output. Adjust T717 for maxi

mum output. Check for an ME-SOB/U meter

indication of not less than 0.707 volt rms.

I. Repeat the procedures in h through j

above with the radio set tuned to frequencies

of 4.000, 7.000, 12.000, and 17.000 mc and the

signal generator tuned to 4.001, 7.001, 12.001,

and 17.001 mc for each frequency.

m. Check for a meter reading of not less

than 0.707 volt rms at each frequency setting.

If the indication is less than 0.707 volt rms

for any of the frequency settings, the radio

set is not functioning properly in the receive

mode and further testing is required to isolate

the defective module (para 2-6).

2-5. Radio Set Transmit Mode Test

Many circuits in the radio set are common to

both the transmit and receive modes; there

fore, when the transmitter is not working

properly, the radio set should first be checked

as described in paragraph 2-4 before perform

ing the transmitter test in a through h.

a. Connect a 50-ohm, 20-watt dummy load

and the ME-30B/U to the opposite ends of a

T-connector.

6. Connect the T-connector as illustrated in

figure 2-2.

c. Tune the radio set to 11.555 mc as de

scribed in TM 11-5820-590-12-1.

d. Hold the OFF-ON-TUNE selector switch

at the TUNE position.

e. Adjust resistor R835 (fig. 2-8) until the

unmodulated output power (as indicated on

the ME-30B/U) is 25.6 volts rms.

/. Connect the microphone to one of the

AUDIO connectors.

g. Speak or whistle into the microphone and

check for power output peaks of 24.5 to 87

volts on the ME-80B/U.

h. Repeat the procedures in e through h

above with the radio set tuned to frequencies

• of 2.000, 4.000, 7.000, 12.000, and 17.000 mc.

Check for a continuous wave output power of

not less than 24.5 volts rms at all test fre

quencies and modulated power output peaks of

24.5 to 37 volts. If the meter indications are

not within the range specified, the radio set

is not functioning properly in the transmit

mode and further testing is required to isolate

the defective module (para 2-7).

2-6. Receiver Troubleshooting

(fig. 2-1)

With test equipment connected as shown in

figure 2-2 (receive), turn the radio set on and

perform the checks in a through d.

Note. Unless otherwise stated, restore all module

inter-connections at the conclusion of each test

a. Power Supply Module. Use Multimeter

ME-26B/U, and check the radio set power sup

ply module as follows:

(1) Connect the multimeter between pins

7 and 8 of TB201.

(2) Check to see that the multimeter in

dicates between 8.4 to 9.6 volts.

(3) If this indication is not obtained, the

power supply module is defective. Replace the

power supply module (para 2-12).

b. Frequency Synthesizer. Check receiver

sensitivity ; use the AN/URM-25D in place of

the frequency synthesizer.

(1) Disconnect P601 from J703 of the

RF module.

(2) Connect the signal generator to J703.

(3) Set the signal generator frequency to

1.750 mc above the radio set frequency setting

(as indicated on the front panel).

(4) Set the signal generator output level

to 100 millivolts (mv).

Change 3 2-3



TM 11-5820-390-35-1

 

Figure $-1. Radio eet, bottom view, eate removed.

(5) If the audio voltage as measured on

the ME-80B/U (fig. 2-2) is 0.707 volt rms or

greater with this arrangement, the frequency

synthesizer is defective. Replace the frequency

synthesizer (para 2-12) . If no voltage is meas

ured, proceed to c below.

e. Rf Module. Check the RF module as

follows :

(1) Disconnect P201 from J401 of the IF

module.

(2) Connect the AN/URM-26D to J401.

(5) Set the signal generator frequency to

1.749 mc.

(4) Set the signal generator output level

to 30 microvolts.

(6) If the audio voltage (as measured on

the ME-30B/U) is greater than 0.707 volt

rms the RF module is defective. Replace the

RF module (para 2-12). If no voltage is

measured, proceed to d below.

d. IF Audio and Frequency Generator.

Check the IF audio and frequency generator;

use two AN/URM-26D's (or equivalent).
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| Figure t-t. Radio eet, receive and transmit mode teet eetup.

(1) Disconnect P201 from J401 of the IF

module.

(2) Connect signal generator No. 1 (fig.

2-4) to J401 through the variable attenuator.

Adjust the variable attenuator to 20 db.

(3) Set the frequency of signal generator

No. 1 to 1.749 mc.

(4) Set the output of signal generator No.

1 to SO microvolts.

(5) Disconnect P501 from J402 of the IF

module.

(6) Connect signal generator No. 2 to

J402.

(7) Set the frequency of signal generator

No. 2 to 1.750 mc.

(8) Set the output level of signal genera

tor No. 2 to 1 volt rms.

(9) If audio voltage is restored, the fre

Change 3 2-5
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Figure SS. Radio tet, top vino.

quency generator module is defective. Replace

tiie frequency generator module (para 2-12) .

(10) If audio output is not restored, the IF

audio module is defective. Replace the IF audio

module (para 2-12) .

2-7. Transmitter Troubleshooting

(fig. 2-1)

Connect the radio set to the power supply as

shown in figure 2-2 (transmit). Check the

radio set in the transmit mode as follows :

o. Power Supply Module. Use Multimeter

TS-352B/U, and check the power supply mod

(1) Connect a 50-ohm, 20-watt dummy

load between the ANT and GND terminals of

the radio set

(2) Check the power supply module as

given in the chart below.

AlMnmn(iil
Check point < volts) Limit* (tctU)

TB201-7 +9 8.4 to 9.6

TB201-B +12, transmit 10.5 to 17

TB201-3 +40, transmit 89.0 to 44.0

Note. Rotate OFF-ON-TUNE control to TUNE posi

tion when measuring + 12 volts and +40 volts.

(3) If any of the voltage measurements

in (2) above are not indicated, the

supply module is defective. Replace the

ule as follows : supply module (para 2-12).
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Figure t—S. Transmit mode fault isolation teet eetup.

Note. Before measuring any output signals in

b through e below, set the OFF-ON-TUNE switch to

TUNE.

b. Power Amplifier Module.

(1) Connect Multimeter ME-26B/U and

the 50-ohm, 20-watt dummy load across the

ANT and GND terminals (fig. 2-6).

(2) Disconnect P801 of the power ampli

fier module from J704 of the RF module

(fig. 2-1).

(3) Connect AN/URM-26D No. 1, or

equivalent, to P801.

(4) Set the signal generator to 2 mc at

70 mv.

(5) Hold the OFF-ON-TUNE switch at

TUNE.

(6) Adjust the ANT TUNE and ANT

LOAD controls for a maximum indication on

the ANT IND meter.

(7) Adjust the signal generator level for

an indication of 24.5 volts rms at the power

amplifier output (on Multimeter ME-26B/U).

(8) The signal generator output level

shall be less than 70 mv.
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(9) Repeat the procedures in (5) through

(8) above with the signal generator set at 18

mc

(10) If the output is less than 24.5 volts

rms at either 2 mc or 18 mc, the power am

plifier module is defective. Replace the power

amplifier module (para 2-12).

(11) If the power amplifier module passes

the test, connect P801 to J704 and proceed

with e below.

c. Frequency Synthesizer Module (fig. 2-1).

(1) Disconnect P601 from J708 of the RF

module.

(2) Connect AN/URM-25D No. 1 to J708

on the RF module.

(3) Set the signal generator frequency to

3.750 mc.

(4) Set the signal generator output level

to 100 millivolts.

(5) Tune the radio set to 2.000 mc.

(6) If the voltage output is 24.5 volts rms,

the frequency synthesizer module is defective.

Replace the frequency synthesizer module

(para 2-12) .

(7) If there is low or no output, leave

test equipment connected for the test in d

below.

d. RF Module (fig. 2-1).

(1) Disconnect P202 from J705 of the

RF module.

(2) Connect a second AN/URM-25D to

J705 on the RF module (fig. 2-5).

(3) Set the signal generator No. 2 fre

quency to 1.750 mc.

(4) Set the signal generator No. 2 output

level to 260 millivolts.

(5) Tune the radio set to 2.000 mc.

(6) If the voltage output is 24.5 volts

rms, the RF module is defective. Replace the

RF module (para 2-12).

(7) If 24.5 volts rms output is obtained,

leave the multimeter and signal generator No.

1 connected for the test in e below.

e. IF Audio and Frequency Generator Mod

ules (fig. 2-1).

(1) Disconnect P501 from J402 of the IF

audio module.

(2) Connect signal generator No. 2 to

J402 of the IF audio module (fig. 2-5).

(3) Connect P202 of the IF audio module

to J705 of the RF module.

(4) Set the signal generator No. 2 fre

quency to 1.750 mc.

(5) Set the signal generator output level

to 1 volt rms.

(6) Tune the radio set to 2.000 mc.

(7) If the output voltage if less then 24.5

volts rms, the IF module is defective. Replace

the IF audio module (para 2-12).

(8) If an output of 24.5 volts rms or

greater is obtained, the frequency generator

module is defective. Replace the frequency

generator (para 2-12).

(9) Restore all connections.

2-8. ANT IND METER M201

To check ANT IND meter M201, proceed as

follows :

a. Connect the power supply to terminal 4

( + ) of TB201 ( + ) (fig. 2-1) and ground.

b. Set the power supply to +15.5 volts +5

percent.

c. Check to see that ANT IND meter M201

is deflcted approximately full scale.

d. Disconnect the power supply, and check

to see that the ANT IND meter M201 needle

moves smoothly to the zero position without

sticking.

e. If meter M201 does not indicate full scale

when power is applied or if the meter needle

is sticking when power is removed, the meter

is defective. Replace meter M201 (para 2-14) .

2-9. Gain Control Circuit Tost

(fig. 2-1 and 2-6)

Use Multimeter ME-26B/U to test the radio

set gain control circuit given in o through

c below.
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Figure S-6. Gain control circuit board TbiOS.

a. Receive Mode.

(1) Connect the ME-26B/U to terminal

8 of gain control circuit board TB 203.

(2) Set the OFF-ON-TUNE switch to

ON.

(8) Adjust R206 for a maxinum dc volt

age indication on the ME-26B/U.

(4) Check to see that the ME-26B/U in

dicates not less than +2.5 volts.

(5) Adjust R206 for a minimum voltage

indication on the ME-26B/U.

(6) Check to see that the ME-26B/U in

dicates not more than +1.5 volts.

(7) Connect the ME-26B/U to terminal 2

of gain control circuit board TB203.

(8) Set the R. F. GAIN control fully

clockwise.

(9) Repeat the procedures in (8) through

(6) above adjusting R210.

(10) With a clip lead, connect terminal 3

of gain control circuit board TB203 to terminal

4.

(11) Check for an ME-26B/U indication

of not more than +2.5 volts at terminals 2

and 8 of gain control circuit board TB203.

(12) If the ME-26B/U indication is not

within the limits specified, the gain control

circuit is not operating in the receive mode.

(13) Replace gain control circuit board

TB203 as required (para 2-12).

(14) Leave test equipment connected in

this manner for the test in b below.

6. Calibrate Mode.

(1) Push in the CLARIFY-PUSH TO

CALIBRATE control.

(2) Check for an ME-26B/U indication

of not more than +1.5 volt at terminals 2 and

8 of gain control circuit board TB208.

2-9
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Figure 2-7. Power Supply PP-45H/PRC-74, front panel.

(3) If the ME-26B/U indication is above

+ 1.5 volt, the gain control circuit is not op

erating in the calibrate mode.

(4) Replace gain control circuit board

TB203 as required (para 2-12).

(5) Leave the test equipment connected

in this manner for the test in c below.

c. Transmit Mode.

(1) Connect a 50-ohm, 20-watt dummy

load to the ANT and GND terminals of the

radio set.

(2) Hold the OFF-ON-TUNE selector

switch in the TUNE position.

(3) Disconnect the clip lead at terminal

4, and connect it to terminal 6.

(4) Check for an ME-26B/U indication

at terminals 2 and 8 of not less than + 5 volts.

(5) If the ME-26B/U indications are not

within the limits specified, the gain control

circuit is not operating in the transmit mode.

(6) Replace gain control circuit board

TB20S as required (para 2-12).

(7) Connect the headset to one of the

AUDIO connections, and adjust R206 and

R210 for maximum noise in the headset.

2-10. Power Supply PP-4514/PRC-74

Troubleshooting

(fig. 2-7)

With the power supply and battery charger

subassemblies installed in the case, check the

PP-4514/PRC-74 as given in a through c be

low.

NOTE

Refer to figure 1-8 in TM 11-5820-

590-12-1 for cables that are used

with the PP-4514/PRC-74.

a. Power Supply Subassembly.

(1) Connect accessory power cable Wl to

Jl on the case (fig. 2-10) and to a 28-volt

power source.

(2) Set the POWER ON switch to ON.

(3) Set the METER switch to RADIO

VOLTS.

(4) Check the power supply subassembly

panel meter for an indication of 14 volts ±3.

(5) If 0 volt is indicated, check the power

supply module as follows :

(o) ISA fuse Fl (fig. 2-7). If fuse Fl

is open, check capacitor CI and diode CR1

(fig. 2-8). Replace if defective.

2-10
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Figure t-8. Power supply module.

(b) 8A fuse FJ, (fig. 2-7). If 8A fuse

F4 is open, check transistor Q5 and the asso

ciated components (fig. 2-8). Replace if defec

tive. Also check for a short circuit at output

connector J4, pins 2 and 6. Refer to the sche

matic diagram (fig. 6-15).

(c) Transistors Ql through Q4. Re

place if defective.

(6) If the panel meter indicated a voltage

level above 18 volts, check overvoltage load

protector Zl and the associated components.

The normal resistance of Zl is 83 ohms when

the TS-352B/U positive lead is connected to

the plus terminal and is 140 ohms when the

TS-352B/U. leads are reversed. Replace if de

fective. Use figure 2-8 for parts location and

figure 6-15 for troubleshooting.

(7) If the panel meter indicates normal

voltage output, momentarily short circuit pins

2 and 6 of J4 of the module case.

(8) Check to see that the panel meter

drops to 0 volt.

(9) If the panel meter does not drop to 0

volt, check transistor Q3 and resistors R7 and

R8. Replace if defective.

6. Battery Charger (fig. 2-9).

(1) Connect accessory power cable Wl to

Jl on the case (fig. 2-10), and to a 28-volt

power source.

(2) Set the CHARGE-ON switch to ON.

(3) Set the METER switch on the front

panel of the external power supply to BAT

TERY VOLTS.

(4) Check the panel meter on the power

supply for an indication of approximately 20

volts.

(5) If 0 volt is indicated, check the bat

tery charger subassembly as follows :

(o) 6A fuse Fl (fig. 2-7). If 6A fuse

Fl is open, check capacitor C2, diode CR2, and

associated components (fig. 2-9). Replace de

fective components.

(b) 6A fuse F2 (fig. 2-7). If 6A fuse

F2 is open check transistor Q5 and associated

components (fig. 2-9). Replace defective com

ponents.

2-11
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Figure t-9. Battery charger module.

(6) To check battery charger operation

from an ac source, connect accessory power

cable W2 to J5 (figr. 2-10), and to a 110-volt,

50- to 400-cps power source.

(7) With the METER switch set to BAT

TERY VOLTS, check to see that the normal

voltage level of approximately 20 volts is in

dicated on the panel meter. Momentarily short

circuit the battery clips of the cable together,

and check to see that the panel meter drops to

a 0-volt indication. (This procedme checks the

operation of short protection switch Q3.)

(8) If 0 volt is not indicated when the

battery clips are momentarily short circuited,

check short protection transistor Q3 (fig. 2-9).

If short protection switch Q3 is faulty and the

battery clips are short circuited for too long,

6A fuse F2 (fig. 2-7) may open. Replace de

fective Q3 or 6A fuse F2 as required.

c. Power Supply PP-45U/PIIC-74 Case (fig.

2-10). Using Multimeter TS-352B/U, trouble-

shoot the case as follows :

(1) Remove the battery charger subas

sembly from the case (para 5-13), TM 11-

5820-^90-12-1).

(2) Connect accessory power cable Wl to

Jl and to a 28-volt power source.

(3) Set the POWER ON switch to ON.

(4) Connect the multimeter negative lead

to pin 1 of J3 and the positive lead to pin 2

of J3.

(5) Check for a normal voltage indication

of +21 to +31 volts.

(6) If 0 volt is indicated, check the power

supply POWER ON switch and diodes CR1

through CR4. Replace the defective part or

parts.

(7) Connect accessory power cable W2 to

Jl and to a 110-volt, 50- to 400-cps power

source.

(8) Check for a normal voltage indication

of 20 to 40 volts on the multimeter.

(9) If 0 volt is indicated on the multim

eter, check for the following defective compo

nents. Replace as required.

2-12
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Figure 2-10. Power Supply PP-A5H/PRC-7A, ease-mounted components.

(a) Connecting cable W2.

(6) POWER ON switch SI.

(c) 6A fuse F2 and 4A fuse F3.

(d) Transformer Tl.

(e) Diodes CRl through CR4.

Section II. REPAIRS

2—11. General Parts Replacement

Techniques

The repair function at the direct support

maintenance category consists of removal and

replacement of modules and components of the

radio set and the PP-4514/PRC-74, and ad^

justment of the radio set bandswitch gear.

Follow the procedures in paragraphs 2-12 and

2-13 to remove and replace modules and com

ponent parts of the radio set and PP-4514/

PRC-74. Observe the following precautions :

a. Before a module is removed, note the po

sitions of the leads. Tag each lead before re

moving.

b. Be careful not to damage other leads or

parts by pushing or pulling them out of the

way.

c. Do not disturb the front panel control

settings unless specified.
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2-12.

to

NOTE

figure 2-8 for location of

a. Radio Set Case. Remove the radio set

i as follows :

(1) Release the two latches that secure

the radio set case to the radio set

(2) Lift the radio set from the case.

6. Frequency Synthesizer Module.

(1) Disconnect the harness wires from

TB601 (fig. 2-1).

(2) Disconnect connector P801 from

J708.

(3) Rotate all synthesizer control shafts

so that the rear drive portion of the white

shaft coupler blocks is straight up and down

(as shown in fig. 2-11).

(4) Remove the two screws at the left of

terminal 9 of TB202 (fig. 2-1).

(5) Remove the two screws below con

nectors P601 and P202.

(6) Position P601 to pass through the

chassis clearance hole, and carefully lift the

frequency synthesizer module from the chassis.

e. RF Module. Use the following procedure

for removal of the RF module (fig. 2-1).

(1) Set MC (MHz) selector control to 2.

(2) Disconnect the harness wires from

TB701.

(3) Disconnect coaxial connectors P202,

P502, P801, and P802.

(4) Disconnect P601 from J703 if it was

not removed in b above.

(5) Remove the two screws attaching the

two front corner ground straps to the radio

(6) Turn the radio set over (fig. 2-3),

and remove the four screws attaching the RF

module to the chassis.

(7) Lift the RF module straight up from

the radio set chassis.

d. IF Audio Module (fig. 2-1). Use the fol

lowing procedure for removal of the IF audio

module:

(1) Disconnect the harness wires from

(2) Disconnect coaxial connectors P201

and P501.

(3) Loosen the four captive holddown

screws on the top of the IF module, and re

move the module.

e. Frequency Generator Module. To remove

the frequency generator module, proceed as

follows :

(1) Disconnect the harness wires at TB-

601.

(2) Disconnect coaxial connectors P501

and P502.

(3) Loosen the screw below P501 and the

screw above P601.

(4) Turn the radio set over, and lift the

frequency generator module from the radio set

chassis.

/. Power Amplifier Module.

(1) Disconnect the harness wires from

TB801.
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(5) Disconnect the antenna wires from

TB802 (fig. 3-17).

(6) Position P801 and P802 so that they

can pass through the chassis holes, and lift

the power amplifier module from the radio set

chassis.

g. Power Supply. For removal of the power

supply, proceed as follows:

(1) Loosen the three screws (fig. 2-8) in

the corners of the power supply cover.

(2) Disconnect the power supply cable

at TB201.

(8) Lift the power supply module from

the radio set chassis.

h. Front Panel. Remove the radio set front

panel as follows:

(1) Disconnect and unsolder wire connec

tions attached to the radio set chassis. Tag all

wires before unsoldering.

(2) Remove the harness wire clamps.

(8) Remove the six mounting screws (fig.

2-1 and 2-11).

(4) Slowly lift the radio set from the

front panel until access to the front panel wir

ing is possible.

(5) Unsolder and tag the wires connected

to the front panel.

t. Gain Control Circuit Board TBiOS (fig.

2-1). Remove gain control circuit board TB-

208 as follows:

(1) Remove the screw and washer in each

corner of the circuit board.

(2) Lift the circuit board and the insula

tors from the radio set chassis.

(8) Disconnect and tag the wires from

the circuit board.

/. Terminal Boards TBtOl and TB202. To

remove terminal boards TB201 and TB202,

proceed as follows:

(1) Disconnect the harness wires at

tached to the terminal board.

(2) Remove the screw at each end of the

terminal board, and remove the board.

2-13. Replacement

(fig. 2-1)

Note. Refer to figure 2-8 for location of modules.

a. Frequency Synthesizer Module.

(1) Rotate the frequency synthesizer con

trol shafts so that they will mate with the

shaft coupler blocks on the front panel (fig.

2-11).

(2) Insert P601 through the clearance

hole in the chassis.

(3) Insert the module in the chassis, and

attach the screws adjacent to E5, terminal 9

of TB202, and below connectors P601 and

P202.

(4) Connect P601 to J708 of the RF

module.

(5) Connect the wiring harness to TB-

601.

6. RF Module.

(1) Set the MC selector control to posi

tion 2.

(2) Insert the RF module into the radio

set chassis, and secure it with the four hold-

down screws.

(8) Connect the coaxial connectors to

jacks as shown in the chart below.

CoMMtor Jmek

P202 J706

P602 J701

P801 - J704

P802 J702

(4) Connect P601 to J708 if it was not

connected in a above.

(5) Connect the harness wires to TB701.

(6) Attach the ground straps to the ra

dio set with the screws that were moved in

paragraph 2-12e(5).

c. IF Audio Module.

(1) Place the IF audio module on the

radio set chassis.

(2) Tighten the four captive holddown

screws on the top of the module.

(8) Connect coaxial connectors P201 and

P501 to jacks J401 and J402 of the IF audio

module.
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(4) Connect the harness wires to TB202.

d. Frequency Generator Module.

(1) Insert the frequency generator mod

ule into the radio set chassis, and secure it

with the screws below P501 and above P601.

(2) Connect coaxial connectors P501 and

P502 to jack J402 of the IF module and jack

J701 of the RF module.

(8) Connect the harness wires to TB501.

e. Power Amplifier Module.

(1) Insert coaxial connectors P801 and

P802 through the holes in the radio set chassis.

(2) Rotate the ANT LOAD and ANT

TUNE control shafts so that they can mate

with the white shaft coupler blocks on the

front panel (fig. 2-11).

(8) Position the module in the radio set

chassis, and secure it with the screws adjacent

to terminals 1, 4, and 7 of TB801.

(4) Connect the antenna wires to TB802.

(5) Connect P801 and P802 to J702 and

J704 of the RF module (fig. 2-1).

(6) Connect the harness wires to TB801.

/. Power Supply Module.

(1) Place th . power supply module on

♦he radio set chassis, and secure it with the

three screws in the corners of the module

cover (fig. 2-11).

(2) Connect the power supply module

cable to TB201.

g. Front Panel. Replace the radio set front

panel as follows:

(1) Note the tags on the wires, and solder

the wire connections to the front panel.

(2) Position the radio set on the front

panel, and secure it with the six mounting

■crews (fig. 2-1 and 2-11).

(8) Secure the harness wires to the chas

sis with the harness wire clamps.

(4) Connect and solder the tagged wires.

a. Gain Control Circuit Board TB20S. (fig.

2-1).

(1) Connect the wires to the circuit

board.

CI

(2) Position the insulators and gain con

trol circuit board TB208 over the mounting

holes of the chassis.

(3) Secure circuit board TB203 to the

chassis with the four washers and screws.

i. Terminal Boards TB201 and TB202.

(1) Position the terminal board over the

mounting holes on the chassis, and attach the

screws.

(2) Connect the harness wires to the ter

minal board.

Radio Set Case. Replace the radio set in

side the radio set case, and PR'-ure the two

latches on the sides of the case.

2-14. Front Panel Disassembly

(fig. 2-12)

For disassembly of the radio set front panel,

remove the front panel from the radio set

(para 2-12A) and proceed as follows:

o. Remove screw (1), lockwasher (2), and

knob (3).

b. Remove nut (4), lockwasher (5), and

switch S201 (6).

c. Remove screw (7), lockwasher (8), and

knob (9).

d. Remove retaining ring (10), washer (11),

and thrust bearing (12).

e. Remove two nuts (13), spacers (14),

•crews ( 1 5) and flatwashers ( 1 SA).

/. Remove switch S202 (16) and plate (17).

g. Remove CLARIFY control shaft assembly

(18) and thrust bearing (19) from front

panel (101).

h. Disconnect wire connections to connec

tors J201 (48) and J202 (50).

t. Remove two screws (20) and switch

mounting bracket (21).

j. Remove pin (22) and coupler block (28).

k. Remove screw (24), calibrate gear-driven

assembly (25), washer (26), and thrust bear

ing (27).
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CI

I. Turn knob (85) to set the MC shaft

assembly (39) to position 2.

m. Remove screw (28), lockwasher (29),

and washer (80).

n. Remove cam mounting plate assembly

(81) and thrust bearing (82). Remove align

ment shims as required.

o. Refer to breakout of item 81 in figure 2-

12. Check to see that cam mounting plate gear

turns freely. If gear does not turn freely, pro

ceed as follows:

(1) Remove nut and lockwasher.

(2) Lift cam mounting plate and one

thrust bearing from cam assembly.

(8) Lubricate disassembled parts using

lubricant per MIL-I-8660.

(4) Place one thrust bearing and cam

mounting plate on cam assembly.

(5) Place lockwasher on cam assembly, and attach

nut!

p. Remove screw (88), lockwasher (84),

and knob (86).

q. Remove retaining ring (86), washer (87),

and thrust bearing (88).

r. Remove MC shaft assembly (89) from

panel (101).

8. Remove three screws (40), lockwashers

(41), and knobs (42).

t. Remove three retaining rings (48),

washers (44), and thrust bearings (45).

u. Remove three frequency controls (46)

from front panel (101).

v. Remove nut (47), and pull connector

J201 (48) from front panel (101).

w. Remove nut (49), and pull connector

J202 (50) from front panel (101).

x. Remove nut (51) and knob (52).

y. Remove two shaft clamps (S3), nut (53A),

lockwasher (53B), fhtwasher (53C) and remove R.F.

GAIN control R20 1 (54) from front panel ( 101) .

t. Remove pin (55) and coupler block (56).

aa. Remove screw (57), bandswitch gear-

driven assembly (58), and thrust bearing (59).

ab. Remove pin (60) and coupler block (61).

ac. Remove screw (62), disk-drive assembly

(68) , and thrust bearing (64).

ad. Remove screw (65), lockwasher (66),

and knob (67).

ae. Remove retaining ring (68), washer

(69) , and thrust bearing (70).

af. Remove PEAK NOISE control (71) and

thrust bearing (72) from front panel (101).

ag. Remove nut (78), and pull meter M201

(74) from front panel (101).

ah. Remove screw (75), lockwasher (76),

and knob (77).

at. Remove retaining ring (78), washer

(79), and thrust bearing (80).

aj. Remove ANT LOAD control (81) from

front panel (101).

ok. Remove screw (82), lockwasher (88),

and knob (84).

al. Remove retaining ring (85), washer (86),

and thrust bearing (87).

am. Remove ANT TUNE control (88) frorn

front panel (101).

on. Remove nut (89), lockwasher (90),

washer (91), and thrust bearing (92).

ao. Remove GND binding post (98) and

thrust bearing (94).

ap. Remove nut (95), lockwasher (96),

washer (97), and thrust bearing (98).

aq. Remove ANT binding post (99) and

thrust bearing (100) from front panel (101).

2-15. Front Panel Assembly

(fig. 2-12)

For reassembly of the radio set front panel,

proceed as follows:

a. Install thrust bearing (100) and ANT

binding post (99) in front panel (101).

6. Secure ANT binding post (99) with
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thrust bearing (98), washer (97), lockwasher

(96), and nut (96).

c. Install thrust bearing (94) and GND

binding post (98) in front panel (101).

d. Secure GND binding post (93) with

thrust bearing (92), washer (91), lockwasher

(90), and nut (89).

e. Install ANT TUNE control (88), and

secure with the thrust bearing (87), washer

(86), and retaining ring (86).

/. Install knob (84), and secure with lock

washer (88) and screw (82).

g. Install ANT LOAD control (81), and se

cure with thrust bearing (80), washer (79),

and retaining ring (78).

h. Install knob (77), and secure with lock

washer (76) and screw (75).

t. Install meter M201 (74), and secure with

nut (73).

;'. Install thrust bearing (72) and PEAK

NOISE control (71) in front panel (101).

k. Secure PEAK NOISE control (71) with

thrust bearing (70), washer (69), and retain

ing ring (68).

L Install knob (67), and secure with lock

washer (66) and screw (65).

NoU. Apply lubricant (per MIL-I-8660) to shoul

der and head of screw (62). Do not allow lubricant to

get on screw threads.

m. Insert screw (62) to disk-drive assembly

(63), and place thrust bearing (64) over pro

truding portion of screw shoulder. Mount as

sembly on front panel (101), and tighten

screw (62).

n. Install coupler block (61), and secure

with pin (60).

NoU. Apply lubricant (per MIL-I-8660) to shoul

der and head of screw (57). Do not allow lubricant to

get on terete threads.

o. Insert screw (67) into bandswitch gear-

driven assembly (58), and place thrust bear

ing (59) over protruding portion of screw

shoulder.

CI

p. Mount bandswitch gear-driven assembly

(58) on front panel (101), and tighten screw

(57).

q. Install coupler block (56), and secure with

pin (55).

r. Install R.F. GAIN control R201 (54) in

front panel (101).

t.l. Secure RF GAIN Control (54) with flatwaiher

(53C), lockwasher (53B) and nut (S3A).

s. Place two shaft clamps (S3) on RF GAIN control (54)

shaft.

t. Place knob (52) over shaft clamps (58),

and secure with nut (51).

u. Install connector J202 (50) in front panel

(101), and secure with nut (49).

v. Install connector J201 (48) in front panel

(101), and secure with nut (47).

w. Install three frequency controls (46), and

secure with thrust bearing (45), washers (44),

and retaining rings (48).

x. Install three knobs (42), and secure with

lockwashers (41) and screws (40).

y. Install MC shaft assembly (39) in panel

(101), and secure with thrust bearing (88),

washer (37), and retaining ring (36).

z. Install knob (35), and secure with lock

washer (34) and screw (33).

aa. Turn MC shaft assembly (39) to posi

tion 2.

Note. Use thick or thin flat washer (as required)

on bottom of cam mounting plate assembly (81) to

align mounting plate with disk-drive assembly (68).

ab. Place thrust bearing (82) between cam

mounting plate assembly (31) and front panel

(101).

ac. Install cam mounting plate assembly

(81) on rear of MC shaft assembly (39), and

secure loosely with washer (80), lockwasher

(29), and screw (28).

ad. Adjust screw (28) until MC shaft as

sembly (89) turns freely between positions 2

and 11.

NoU. Apply lubricant (per MIL-I-8660) to shoul

der and head of screw (24). Do not allow lubricant to

fall on screw threads.
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Screw

Lockwasher

Knob

Nut

Lockwasher

Switch S201

Screw

Lockwasher

Knob

Retaining- ring-

Washer

Thrust bearing

Nut

Spacer

Screw

16A Flat washer

16 Switch S202

Plate

CLARIFY control shaft

assembly

Thrust bearing

Screw

Switch mounting bracket

Pin

Coupler block

1

2

S

4

6

6

7

8

9

10

11

12

IS

14

15

17

18

19

20

21

22

28

24

26

27

88

29

80

31

Calibrate gear-driven

bly

Washer

Thrust bearing

Screw

Lockwasher

Washer

Cam mounting plate

bly

Thrust bearing

33

34

35

36

37

88

39

40

41

42

43

44

48

48

47

48

49

50

51

62

53

Screw

Lockwasher

Knob

Retaining ring

Washer

Thrust bearing

MC shaft

Screw

Lockwasher

Knob

Retaining ring

Washer

Thrust bearing

ncy controlFrequency

Nut

Connector J201

Nut

Connector J202

Screw

Knob

Shaft clamp

63A Nut

63B

53C Flat

54 R.F. GAIN control R201

56 Pin

56 Coupler block

67 Screw

68 Bandswitch gear-driven

69 Thrust bearing

60 Pin

61 Coupler block

62 Screw

68 Disk-drive

64 Thrust

65 Screw

66 Lockwasher

67 Knob

68 Retaining ring

69 Washer

70 Thrust bearing

71 PEAK NOISE control

72 Thrust bearing

78 Nut

74 Meter M201

76 Screw

76 Lockwasher

77 Knob

78 Retaining ring

79 Washer

80 Thrust bearing

81 ANT LOAD control

82 Screw

83 Lockwasher

84 Knob

85 Retaining ring

86 Washer

87 Thrust bearing;

88 ANT TUNE co

89 Nut

90 Lockwasher

91 Washer

92 Thrust bearing

93 GND binding post

94 Thrust bearing

96 Nut

96 Lockwasher

97 Washer

98 Thrust bearing

99 ANT binding n

100 Thrust bearing

101 Front panel

ntrol

ae. Insert screw (24) to calibrate gear-

driven assembly (26), and place washer (26)

and thrust bearing (27) over protruding por

tion of screw shoulder.

af. Mount calibrate gear-driven assembly

(26) on front panel (101), and tighten screw

(24).

ag. Install coupler block (23), and secure

with pin (22).

ah. Install switch mounting bracket (21),

and secure with two screws (20).

at. Install thrust bearing (19) on CLARIFY

control shaft assembly (18).

aj. Insert CLARIFY control shaft assembly

(18) halfway into panel (101).

ok. Install plate (17) and switch S202 (16)

with NC terminal on switch toward bottom of

front panel (101).

al. Secure plate (17) and switch S202 (16)

with two screws (16), flat washers (16A),

(14), and nuts (18).

am. Secure CLARIFY control shaft

bly (18) on front side of panel (101) with

thrust bearing (12), washer (11), and retain

ing ring (10).

an. Install knob (9), and secure with lock

washer (8) and screw (7).

ao. Adjust screw S202 (16) so that it ac

tuates when CLARIFY control shaft assembly

(18) gear engages and disengages.

ap. Install switch S201 (6) in front panel

(101), and secure with lockwasher (6) and nut

(4).

ag. Install knob (8), and secure with lock

washer (2) and screw (1).

2-16. Bandswitch Gear Adjustment

(flg.2-11)

The bandswitch mechanism is properly set if

the bandswitch changes from band 1 to band

2 when the MC selector knob is moved from

position 2 to position 3. To assure the proper
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operation of the RF module bandswitch by the

MC selector knob, proceed as follows :

NOTE

The bandswitch gear adjustment may

be made with the radio set turned on,

if care is taken not to short circuit

the terminals of the OFF-ON-TUNE

selector switch.

a. Use an Allen wrench to loosen the adjust

ment screw on the bandswitch gear.

b. Rotate the bandswitch gear in the direc

tion required while holding the adjusting

screw in place.

c. Tighten the adjusting screw when the

bandswitch gear is in the proper position.

2-17. Gain Control Adjustment

(fig. 2-6)

a. Connect an AN/URM-25D (or equiva

lent) to the ANT and GND connections of the

radio set.

b. Set the signal generator for an output of

2.001 mc at the 1-microvolt level.

c. Set the radio set frequency controls to

2.000 mc.

d. Set the OFF-ON-TUNE selector switch

to ON.

e. Adjust R206 and R210 for maximum au

dio output.
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CHAPTER 3

GENERAL SUPPORT MAINTENANCE

Section I. TROUBLESHOOTING

3-1. Test Equipment and Special Hem*

Required for Module Troubleshooting

The test equipment required for troubleshoot

ing the radio set at the general support main

tenance category, together with the associated

technical manuals, are listed in d, e, and / be

low. Additional items, such as test loads, must

be fabricated. Fabrication details are covered

in a, b, and e below and in figure 3-1.

a. 20-Db Match Pad.

(1) Obtain a 56-ohm, V6-watt resistor

(Rl), a 500-ohm, Vfe-watt resistor (R2), and

a 120-ohm, l&-watt resistor (R8).

(2) Assemble resistors Rl, R2, and R8

and connectors as shown in figure 8-1.

b. Shunt Load Resistor.

(1) Obtain a 1-kilohm, V£-watt ±5 per

cent resistor (Rl) and a 680-picofared (pf)

capacitor (CI).

(2) Connect Rl and CI to short clip leads

as shown in figure 8-1.

e. Test Loads. Amphenel connector IPC

4700-51 contains a 51-ohm, V^-watt resistor

installed in the connector. When a load resis

tance of another value is required, fabricate

the load resistance as follows:

(1) Obtain connector IPC 4700-51.

(2) Disassemble the connector, and re

move the 51-ohm, Vfe-watt resistor.

(3) Insert and solder the resistor into

the connector as required.

(4) Assemble the connector.

(5) Obtain and use miniature coaxial

adapters (Amphenel 27-28 and 27-40) to con

nect the test equipment to subminiature coax

ial connectors.

d. Test Equipment.

(1) Generator, Signal AN/GRM-50.

(2) R.F. Signal Generator Set AN/URM-

25D (signal generator).

(8) Counter, Electronic Digital Readout

AN/USM-207 (frequency meter).

(4) Generator, Signal AN/URM-127.

(5) Oscilloscope AN/USM-140B.

(6) Electronic Voltmeter AN/URM-145.

(7) Multimeter ME-26B/U.

(8) Multimeter TS-852B/U (three re

quired).

(9) Power Supply, Hewlett-Packard HP-

6439A (three required).

e. Additional Equipment.

(1) Resistor, 20-ohm ±5 percent,

watt.

(2) Resistor, 40-ohm ±5 percent,

watt.

(3) Resistor, 60-ohm ±5 percent,

watt.

(4) Resistor, 80-ohm ±5 percent,

watt.

(5) Resistor, 100-ohm ±5 percent,

watt (two required).

(6) Resistor, 500-ohm ±5 percent,

watt.

(7) Resistor, 20,000-ohm ±5 percent, Vfe-

watt.

(8) Resistor, 50-ohm, 20-watt.

(9) Resistor, 100-ohm, 20-watt

3-1
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A. MATCH PAD, 20 DB

4

\

m

IK

tn

I/2W

Cl ■

SHORT CLIP LEADS .

B. SHUNT LOAD RESISTOR

35-81

Figure 8—1. Tett adapters, fabrication.

(10) Resistor, 800-ohm, 4-watt.

(11) Resistor, 900-ohm, V4-watt.

(12) Resistor, 1,000-ohm, 1-watt.

(IS) Hewlett-Packard TEE Connector No.

11042A (T-connector).

(14) Potentiometer, 5,000-ohm.

(15) Potentiometer, 2,000-ohm.

(16) Resistor, 10,000-ohm, 1 watt

/. Frequency Synthesizer Signal. Whenever

an aligned frequency synthesizer module is

available, it may be used in place of a signal

generator to supply the frequency synthesizer

3-2. Frequency Synthesizer Module

(fig. 8-6 and 8-7)

Troubleshoot the frequency synthesizer module

as given in a through r below.

a. Connect a 100-ohm, V2-watt load between

ground and P601 (fig. 8-2 and 8-8).

6. Connect Electronic Voltmeter AN/URM-

145 (or equivalent) and Oscilloscope AN/

USM-140B to a T-connector as illustrated in

figure 3-2.

e. Connect the remaining

T-connector to P601.

connector of the

d. Connect the AN/USM-140B vertical out

put signal to Counter, Electronic Digital Read

out AN/USM-207 (or equivalent).

e. Connect the positive ( + ) terminal of

Power Supply HP6489A No. 1 (or equivalent)

to pin 8 of TB601 and the negative ( — ) ter

minal to ground.

/. Set power supply No. 1 for an output of

9 volts ±5 percent, 50 ma.

g. Connect the positive terminal of Power

Supply HP6489A No. 2 (or equivalent) to pin

1 of TB601 and the negative terminal to

h. Add a jumper wire between pins x and

2 of TB601.

i. Set power supply No. 2 to 12 volts ±10

percent, 225 ma to energize transmit relay Kl

and calibrate relay K2.

;'. Turn all frequency control knobs fully

clockwise (17.999 mc).

k. Adjust calibrate capacitor C628 (fig. 8-4)

for a frequency indication of 19,740 kc on the

frequency meter. The output level indication

on the AN/URM-145 should be between 60 and

800 mv rms. The output waveform as viewed

on Oscilloscope AN/USM-140B should have

no amplitude modulation or mixed frequencies.

Harmonic (waveform) distortion may occur.

These output level and waveform conditions

should hold for all test frequencies.

I. Remove the jumper wire from

terminals 1 and 2 of TB601.

m. Check to that the

is 19,749 kc ±60 cps.

n. Rotate each frequency

tion counterclockwise.

o. Repeat the procedure given in k, I, and

m above for all frequency
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Figure 3-1. Frequently synthesiser, troubleshooting test setup.

shown in the following chart. The calibrate

frequency setting should be obtained when

terminals 1 and 2 of TB601 are connected as

in h above.

(±10 ept)

17,999 19,740 fo.749

16,888 18,630 18,638

16,888 17,520 17,627

14,666 16,410 16,416

18,656 15,300 16,306

12,444 14,190 14,194

11,888 13,080 13,083

10,222 11,970 11,972

9,111 10,860 10,861

8,000 9,760 9,760

7,000 8,760 8,750

6,000 7,750 7,760

5,000 6,760 6,750

4,000 5,760 6,760

3,000 4,750 4,760

2,000 3,760 3,750

p. Check to see that the output frequency is

as shown in the chart below.

q. If any of the output frequencies are not

as indicated, perform the alignment instruc

tions (para 3-22).

r. If a synthesizer stage cannot be aligned

(fig. 3-31) or if the RF voltage measured is

not as indicated, check the stage that is being

aligned for defective circuit components. Re

place defective components as required (para

3-9).

3-3. RF Module

a. Receive Test.

(1) Connect Generator, Signal AN/GRM-

50 (or equivalent) through a 20-db match pad

(fig. 3-1) to J702 (fig. 3-8 and 8-9).

(2) Set the AN/GRM-50 to 2,001 kc ±1

percent at 100 millivolts.

(8) Connect an AN/URM-25D (or equiv

alent) to J703.

(4) Set the AN/URM-25D to 3,760 kc

±0.005 percent at 100 millivolts rms.

(5) Connect a 100-ohm, Vfe-watt resistor

to J705.

(6) Connect Electronic Voltmeter AN/

URM-145 (or equivalent) across the load.

(7) Connect the positive output terminal

of Power Supply HP6439A (or equivalent) to

terminal 3 of TB701, and connect the negative

terminal to terminal 4 of TB701.

(8) Connect a voltage divider consisting

of a 1-kilohm resistor and a 5-kilohm potenti

ometer across the output of the power supply.

Change 3 3-3
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Figure SS. Frequency synthesizer module, bottom ■

(9) Connect the arm of the 5-kilohm iw j^SfiW,

potentiometer to terminal 2 of TB701. 3750 x 2001

(10) Set bandswitch SI (fig. 3-9) to band b.Vbo 2 4^001

1 (fully counterclockwise). 8,750 8 7,001

(11) Set the power supply for an output 13,760 — - - 4 12,001

of 9 volts ±5 percent, 100 ma. (16) If an output of less than 30 millivolts

(12) Adjust the 6-kilohm potentiometer is indicated for any of the frequencies given

for a maximum output as indicated on the in (15) above, leave the test equipment con-

AN/URM-145. nected in this manner, and perform alignment

(18) Adjust C701 (fig. 8-9) for a maxi- Procedures for the RF module (para 8-28).

mum indication on the AN/URM-145. (17) If the RF module cannot be aligned

(14) Check to see that the output across as described in paragraph 8-28, connect the

the load is 80 millivolts rms or greater. test equipment as shown in figure 8-8 (receive

(15) Repeat the test for other frequency mode), and perform the procedure* given in

bands, as shown in the chart below. (a) through (;') below.
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Figure 3-iQ). Frequency synthesizer module, bottom view, circuit

(part 1 of I).

NOTE

If voltage measurements for all fre

quency bands were below 30 milli

volts, check transistors Ql and Q2

and associated circuits as described

in (/) below.

(a) Connect Oscilloscope AN/USM-

140B to pin 2 of balanced mixer Zl (fig. 8-9).

(6) Connect Frequency Meter AN/

USM-207 to the vertical output of Oscilloscope

AN/USM-140B.

(c) Check for an RF tuned circuit out

put frequency of 2 mc on the frequency meter.

(d) If an output frequency of 2,001 kc

is not indicated on the frequency meter, the

RF tuned circuit is defective. Check the RF

3-5
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Figure 3-4®. Frequency synthesizer module, bottom view, circuit boards removed

(part t of I).

tuned circuit for defective components. Re

place as required (paras 3-11 and 3-12).

(e) Connect the AN/USM-140B to pin

8 of Zl.

(/) Keep the frequency meter at the

vertical output of Oscilloscope AN/USM-140B.

(g) Check for a synthesizer tuned fre

quency of 8,750 kc.

(h) If a frequency of 3,750 kc is not

indicated on the frequency meter, the synthe

sizer tuned circuit is defective. Check the syn

thesizer tuned circuit for defective compo

nents. Replace as required (para 3-11).

(t) If frequency measurements at pins

2 and 3 of Zl are as indicated, check for de

fective balanced mixer Zl, transformer T717,

or capacitor C38. Replace as required (para

3-11).
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TM5820-590-35-I-CI-I8

Figure SS. Frequency synthesizer module, top view, circuit board AS removed.

(;') Using Multimeter ME-26B/U (or

equivalent), check RF amplifier Ql and synthe

sizer amplifier Q2 as shown in the chart below.

Approx voltage

Transistor E B C

Ql + 0.3 + 0.16 + 8

Q2 + 0.86 + 1.4 + 5.7

NOTE

Figures 3-10 and 3-11 show the physical

location of the components in the RF

module.

b. Transmit Mode.

(1) Connect a 100-ohm, 1/2-watt resistor to

J704 (fig. 3-8).

(2) Connect Electronic Voltmeter AN/

URM-145 (or equivalent) across the load resistor.

(3) Connect the Power Supply HP6439A

No. 1 positive Jead to pin 3 of TB701 and the nega

tive lead to pin 4 of TB701 (fig. 3-9).

Connect a voltage divider consisting of a 1 kilohm

resistor and a 5 kilohm potentiometer across the

output of power supply No. 1 with the arm of the

5 kilohm potentiometer connected to terminal 2

of TB 701 (fig. 3-8 and 3-9).

(4) Connect the Power Supply HP6439A/U

No. 2 positive lead to pin 1 of TB701 and the

negative lead to pin 4 of TB701.

(5) Set power supply No. 2 to 12 volts ±10

percent, 500 ma.

(6) Set power supply No. 1 to 9 volts ±6

percent, 100 ma.

(7) Connect the AN/GRM-50 (or equiva

lent) through the 20-db match pad (fig. 3-1) to

J705.

(8) Set the AN/GRM-50 for an output fre

quency of 1,750 kc at 260 millivolts.

(9) Connect the AN/URM-25D (or equiva

lent) to J703 (fig. 3-8).

Chang* 3 3—7
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Figure 3-6®. Frequency synthesizer module, switch component boards (part t of t).
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C29 C25 LI 03 T60I Cl8 R9 C26 C27 Ci5

TM5620-590-35-i-CI-20

Figure 3-7. Circuit Board A5, location of components.

(10) Set the AN/URM-25D for an output

| frequency of 3,750 kc at 100 millivolts.

(11) Set bandswitch SI (fig. 3-9) to band 1

I (fully clockwise) and adjust the 5 kilohm poten

tiometer for maximum output as indicated on the

AN/URM-145.

(12) Adjust C701 for maximum output as

indicated on the AN/URM-145.

(13) Check to see that the output at J704 is

70 millivolts, minimum.

(14) Repeat the tests for frequencies in

I other bands as shown in the chart below, adjusting

the 5 kilohm potentiometer and C701 for maxi

mum output for each setting.

AN/URM-25D frequency (kc) Band

3,750 1

5,750 2

8,750 3

13,750 4

(15) If an output of less than 70 millivolts

rms is indicated for any of the frequencies shown

in (14) above, leave the test equipment connected

as it is and perform alignment procedures for the

RF module (para 3-23).

(16) If the RF module cannot be aligned

3-10 Chang* 3
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Figure 3-10. RF module, left-hand view.

as indicated in paragraph 3-23, check the RF

module as described in o(17)(a) through (;')

above; also check for defective relays Kl and

K2. Replace the defective components as re

quired (para 3-11 and 3-12).

3-4. If. Audio Module

o. Receive Teat.

(1) Connect the IF audio module to the

test equipment as shown in A, figure 3-12.

(2) Set power supply No. 1 to 9 volts at

50 milliamperes. Set power supply No. 2 to

OFF.

(3) Set the AN/URM-25D to 1.750 mc at

1.0 volt rms. Set the AN/GRM-50 to 1.749 mc

at 30 microvolts rms.

(4) Tune the AN/GRM-50 to obtain a

1-kc output at TB202, pin 1, as indicated by

the AN/USM-207. The output at TB202, pin

1, as indicated by the ME-26B/U shall be

greater than 1.0 volts rms. Adjust the 2,000-

ohm potentiometer for a maximum deflection

on the ME-26B/U.

(5) Set power supply No. 2 to 12 volts

at 500 milliamperes. Vary the frequency of

the AN/GRM-50 between 1.749 mc and 1.751

mc while observing the ME-26B/U and the

AN/USM-207 indications. The ME-26B/U

shall indicate not less than 1.0 volt rms. The

AN/USM-207 shall indicate a decrease from

1 kc to 0 cps, then an increase to 1 kc.

(6) Adjust the level of the AN/GRM-50

to obtain 1.0 volt rms at TB202, pin 1.

3-1*



 

Figure 8-11. RF module, right-hand view.

(7) Set power supply No. 2 to OFF. The

output at TB202, pin 1, shall be less than 0.1

volt rms.

(8) Set the AN/GRM-50 to 1.749 mc at

3.0 millivolts. Adjust the 2,000-ohm potenti

ometer for an output of 1.4 rms as indicated

on the ME-26B/U. Adjust the frequency of the

AN/GRM-50 for a maximum indication on the

ME-26B/U. Reduce the output of AN/GRM-

50 to 100 microvolts. Adjust the 2,000-ohm

potentiometer for an output of 1.4 volts rms

on the ME-26B/U. Vary the frequency of the

AN/GRM-50 between 1.7497 mc and 1.7478 mc

while observing the ME-26B/U and the AN/

USM-207. The ME-26B/U shall not indicate

below 1.0 volt rms at any frequency between

the two extremes. The AN/USM-207 shall

show an increase from 800 to 2,700 cps.

(9) If any of the teats in (1) through

(8) above fail, leave the test equipment con

nected and perform alignment as indicated in

paragraph 8-24.

(10) If alignment cannot be performed,

troubleshoot the IF audio module as follows:

(a) Remove IF audio ampifler Al

(para 8-13).

(b) Check IF audio amplifier Al for

defective components.

b. Transmit Test.

(1) Connect the IF audio module to the

test equipment as shown in B, figure 8-12.
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Figure 3-13®. IF audio module front view, component board* removed (part 1 of 2).

(2) Set power supply No. 1 to 9 volts at

50 milliamperes. Set power supply No. 2 to 12

volts at 500 milliamperes.

(3) Connect a clip head lead from pin 8 of

TB202 to pin 6. An output of 0.2 volt rms or

greater, at a frequency of 2,000 cps ± 150 shall

be observed at TB202, pin 1, as indicated by

the ME-26B/U and the AN/USM-207, re

spectively.

(4) Set the AN/URM-25D to 1.750 mc at

1.0 volt rms. The output at J401 as indicated

by the AN/URM-145 shall be greater than 28

millivolts rms.

(5) Measure the voltage between pin 5

( + ) of TB202 and pin 8 with the ME-26B/U.

The voltage shall be less than +3.0 volts.

(6) While observing the ME-26B/U at

TB202, pin 5, remove the clip head from TB-

202, pin 6. Approximately 1 second after clip

lead has been removed, the ME-26B/U shall

indicate 12 volts. The AN/URM-145 at J401

shall indicate less than 0.22 millivolt rms.

(7) Set the AN/URM-127 to 1 kc at 1.2

millivolt rms. The AN/URM-145 at J401 shall

indicate 26 millivolts rms or greater.

(8) The output at TB202, pin 1, as indi

cated by the ME-26B/U shall be 0.2 volt rms

or greater.

3-17



 

Figure S-1S®. IF audio module front view, component board* removed (part t of t).

(9) Tune the AN/URM-127 for a maxi

mum output at J401. Set the input audio sig

nal to obtain 26 millivolts at J401. Hold the

input level constant, and vary the AN/URM-

127 frequency from 300 to 2,700 cps. The out

put at J401 shall not fall below 18.4 millivolts

rms at any frequency between 300 and 2,700

cps.

(10) If any of the tests in (3) through

(9) above fail, leave the test equipment con

nected and perform alignment as indicated in

paragraph 3-24.

(11) If alignment cannot be performed,

troubleshoot the IF audio module as follows :

(a) If the test given in (3) above fails,

refer to figure 6-10 and check the tone oscil

lator, the microphone amplifiers, and the audio

amplifier.

(b) If the test given in (4) above fails,

check the balanced mixer, IF preamplifier,

crystal filter, and contacts of relays Kl and K3.

(c) If the procedure in (5) above fails,

check the cw hold circuit.

(d) Disassembly instructions for the

IF audio module are contained in paragraph

3-13.

3-11
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3-5. Frequency Generator Module

a. Connect a 100-ohm, 1/2-watt resistor be

tween P501 and ground and another 100-ohm

resistor between P502 and ground (figs. 3-14

and 3-15).

b. Connect Oscilloscope AN/USM-140B

across the load resistor at P501.

e. Connect the AN/USM-207 to the vertical

output of the AN/USM-140B.

d. Connect Electronic Voltmeter AN/URM-

145 across the lead resistor connected to P501.

e. Connect power supply No. 1 across ter

minal 3 ( - ) and terminal 1 ( + ) of TB501.

/. Set power supply No. 1 for an output of

12 volts ± 10 percent.

g. Connect power supply No. 2 across ter

minal 3 ( - ) and terminal 2 ( + ) cf TB501.

h. Set power supply No. 2 for an output of

9 volts ±5 percent.

t. Check for an output frequency of 1,750

kc ±10 cps at a level of 1.0 volt rms ±10 per

cent on the AN/USM-207. If the indication is

not correct, proceed to / below.

j. Except for the load resistor, disconnect

the test equipment from P501 and connect it

in the same manner to P502.

k. Check for an output pulse with a duratior

of 1.25 microsecond ±0.25 and repetition rate

of 10 kc ±1.0 cps as measured on the AN/

USM-207. The pulse amplitude should be 0.8

volt peak to peak ±10 percent.

/. If the output is not as indicated in i or k

above, leave the test equipment connected and

follow the alignment instructions (para 3-25).

to. If the frequency generator module can

not be aligned as indicated, check it as follows :

(1) If an output as indicated in t above

was not obtained at P501, the frequency stand

ard is defective.

ELECTRONIC

VOLTMETER

AN/URM-149

o-

o

TMOI

FREQUENCY

•ENERATOR

I

IOO

OHMS

i/nr

IOO

' OHMS

' 1/iW

OSCILLOSCOPE

AN/USM-I40I

ROWER 0

SUPPLY

HP6439A

NO. I

OUTPUT

FREQUENCY

METER

utAjm tar

O ROWER

SUPPLY

HP6439A

Nat TMSS20-SS0-S3-S2

Figure 3-U. Frequency generator tett letup.
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(S) Do not allow drops of solder to fall

into the unit.

(4) A carelessly soldered connection may

create a new fault. It is important to make

well-soldered joints, because a poorly soldered

joint is one of the most difficult faults to find.

b. Do not disturb the settings of variable

coils, potentiometers, or capacitors unless spec

ified.

e. Use a pencil-type soldering iron with a

25-watt maximum capacity. This unit is trans

istorized. If only ac-operated irons are avail

able, use an isolation transformer. Do not use

a soldering gun ; damaging voltages can be in

duced in components. Check soldering irons for

short circuits to the tip before using.

d. When soldering transistor leads, solder

quickly ; where wiring permits, use a heat sink

(such as a pair of long-nosed pliers) between

the soldered joint and the transistor. Use ap

proximately the same length and dress of

transistor leads as used originally.

e. (Applies to AN/PRC-74C only). When

removing component bonded to surfaces of the

module use a sharp knife to cut through the

adhesive. When replacing component bond in

the same place as removed component use ad

hesive (Hughes part number 760478 or equiv

alent).

3-9. Frequency Synthesizer Module

Disassembly

(fig. 3-24)

The procedures in a through i below will aid

general support maintenance personnel in re

placing individual components, or in complete

disassembly of the frequencies synthesizer

module.

a. Module Covers. To remove the module

covers, remove seven screws (1) and lift mod

ule covers (50 and 51) from chassis (49).

6. Component Boards (AS, A6, A7, and

A8). Remove component boards ((6), (7),

(8), or (9)) from the synthesizer module as

follows :

(1) Remove studs (2), screws (8), lock-

washers (4), and washers (6).

(2) Unsolder wire connections, and lift

component board from chassis.

e. 1-Mc Switch Assembly A4 Removal. Re

move 1-mc switch assembly A4 (14) as fol

lows:

(1) Remove two setscrews (10) and

coupler (11).

(2) Remove nut (12) and lockwasher

(18).

(2.1) Remove screw (ISA) and lock-

washer (18B).

(2.2) (Applies to AN/PRC-74C only).

Remove screw (13C), nut (13E), lockwasher

(13F) and flat washer (13G).

(2.3) (Applies to AN/PRC-74C only).

Remove screw (13D), nut (13E), lockwasher

(13F) and flat washer (13G).

(3) Lift 1-mc switch assembly A4 (14)

and unsolder the wire connections.

(4) Disassembly 1-mc switch assembly

A4 (14) (fig. 3-25) as follows:

(o) (Applies to AN/PRC-74B only).

Remove two rear nuts and washers attaching

components to switch.

(a.l) (Applies to AN/PRC-74C only).

Remove two rear locknuts and slide switch

bracket from switch.

(b) Slide components and attaching

parts from switch.

(c) Remove two front nuts.

d. 100-Kc Sivitch Assembly AS Removal

(fig. 3-24). Remove 100-kc switch assembly

A3 (25) as follows :

(1) Remove nut (15) and lockwasher

(16) and washer (17).

(2) Remove screw (18), glass washer

(19), and spacer (20).

(3) Remove two setscrews (21) and

coupler (22).

(4) Remove nut (23) and lockwasher

(24).

(5) Lift 100-kc switch assembly AS (26),

and unsolder the wire connections.

(6) Disassemble 100-kc switch assembly

AS (fig. 3-25) as follows :

(a) Remove two nuts and washers at

taching components to switch.

(b) Slide components and attaching

parts from switch.

(c) Remove two mounting screws.
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e. 10-Kc Switch Assembly A2 Removal (fig.

8-24). Remove 10-kc switch assembly A2 (30)

as follows :

(1) Remove two setscrews (26) and

coupler (27).

(2) Remove nut (28) and lockwasher

(29).

(3) Lift 10-kc switch assembly A2 (30)

and unsolder wire connections.

(4) Disassemble 10-kc switch assembly

A2 (fig. 3-26) as follows :

(a) Remove two nuts and washers at

taching components to switch.

(b) Slide components and attaching

parts from switch.

(c) Remove two mounting screws.

/. 1-Kc Switch Assembly Removal Al. Re

move 1-kc switch assembly Al (36) as fol

lows:

(1) Remove two setscrews (31) and

coupler (32).

(2) Remove nut (83) and lockwasher

(84).

(2.1) (Applies to AN/PRC-74C only).

Remove screw (34A) from angle bracket

(84B).

(3) Lift 1-kc switch assembly Al (36),

and unsolder the wire connections.

(4) Disassembly 1-kc switch assembly

Al (fig. 3-26) as follows:

(a) Remove two nuts and washers at

taching components to the 1-kc switch.

(a.1) (Applies to AN/PRC-74C only).

Slide angle bracket from switch mounting

screw.

(6) Slide components and attaching

parts from switch shaft.

(c) Remove two mounting screws.

g. Capacitor C628 (fig. 3-24). Remove ca

pacitor C628 (40) as follows :

(1) Remove two setscrews (36) and

coupler (87).

(2) Remove nut (88) and lockwasher

(89).

(3) Lift capacitor C628 (40) from chas

sis (49), and unsolder wire connections.

h. Capacitor C601. Remove capacitor C601

(46) as follows :

(1) Remove two setscrews (41) and

coupler (42).

(2) Remove nut (43) and lockwasher

(44).

(3) Lift capacitor C601 (46) from chas

sis (49), and unsolder wire connections.

u Terminal Board TB601. Remove terminal

board TB601 (48) as follows :

(1) Disconnect harness wire from termi

nal board TB 601 (48).

(2) (Applies to AN/PRC-74B only). Re

move two screws (46) and washers (47), and

lift terminal board TB601 (48) from chassis

(49).

(3) (Applies to AN/PRC-74C only). Re

move two screws (46), lockwashers (46A) and

flat washers (47), and lift terminal board

TB601 (48) from chassis (49).

3-10. Frequency Synthesizer Module

Assembly

(flg. 3-24)

For reassembly of individual parts or compo

nents of the frequency synthesizer, and for

complete reassembly of the frequency synthe

sizer module, refer to a through t below.

a. Terminal Board TB601. Replace terminal

board TB601 (48) as follows :

(1) (Applies to AN/PRC-74B only). Po

sition terminal board TB601 (48) on chassis

(49), and attach washers (47) and screws

(46).

(1.1) (Applies to AN/PRC-74C only).

Position terminal board TB601 (48) on chas

sis (49) and attach flat washers (47), lock-

washers (46A), and screws (46).

(2) Connect harness wires to terminal

board TB601.

b. Capacitor C601. Replace capacitor C601

(46) as follows:

(1) Solder wires to capacitor C601 (46),

and position in chassis (49).

(2) Attach lockwasher (44) and nut

(48).

(3) Place coupler (42) on capacitor

shaft, and attach setscrews (41).

c. Capacitor C628. Replace capacitor C628

(40) as follows :

(1) Solder wires to capacitor C628 (40),

and position in chassis (49).
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1 Screw

2 Stud

S Screw

4 Lockwmaber

5 Washer

6 1-kc and 10-kc oacillator

mixer amplifier i

board A5.

7 10-kc mixer amplifier i

ponent board A6.

8 100-kc mixer amplifier <

ponent board A7.

9 1-mc mixer amplifier com

ponent board A8.

10 Setaerew (AN/PRC-74B only)

11 Coupler (AN/PRC-74B

only)

12 Not

18 Lockwaaher

18A Screw

18B Lockwaaher

18C Screw (AN/PRC-74C only)

18D Screw (AN/PRC-74C only)

18E Nat (AN/PRC-74C only)

18F Lockwaaher (AN/PRC-74C

only)

13G Flatwaeher AN/PRC-74C

only)

14 1-mc switch assembly A4

15 Nut

16 Lockwaaher

17 Washer

18 Screw

19 Glass washer

20 Spacer

21 Setaerew

A8

28 Nut

24 Lockwaaher

26 100-kc switch

26 Setaerew

27 Coupler

28 Nut

29 Lockwaaher

80 10-kc switch

81 Setaerew

82 Coupler

88 Nut

A2

84 Lockwaaher

84A Screw (AN/PRC-74C only)

34B Angle bracket (AN/PRC-74C

only)

35 1-kc switch assembly Al

86 Setaerew

87 Coupler

88 Nut

89 Lockwaaher

40 Capacitor C628

41 Setaerew

42 Coupler

48 Nut

44 Lockwaaher

46 Capacitor C601

46 Screw

46A Lockwaaher (AN/PRC-74C

only)

47 Washer

48 Terminal board TB601

49 Chassis

60 Module cover, large

61 Module cover, small

Figwrt S-S4®.—Continued.

(2) Attach lockwaaher (39) and nut

(88).

(3) Place coupler (87) on capacitor shaft,

and attach setscrews (36).

d. 1-Kc Switch Assembly Al. Assemble and

install 1-kc switch assembly Al (86) as fol

lows:

(1) Assembly.

(a) Insert screws through mounting

holes of switch (fig. 8-26).

(6) Install spacers, washers, compo

nent boards, and wafers as shown.

(6.1) (Applies to AN/PRC-74C only).

Slide angle bracket onto outside mounting

screw.

(c) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 1-kc

switch assembly Al (36), and solder wire con

nections.

(a) Install 1-kc switch assembly Al

(36) in chassis (49); place switch assembly

locating key in mounting hole of chassis (49).

(o.l) (Applies to AN/PRC-74C only).

Insert screw (34A) through chassis (49) into

angle bracket (34B ) .

(©) Attach lockwaaher (34) and nut

(33) to switch assembly shaft.

(c) Place coupler (32) on switch as

sembly shaft, and attach setscrews (81).

e. 10-Kc Switch Assembly At. Assemble and

install 10-kc switch assembly A2 (80) as fol

lows:

(1) Assembly.

(a) Insert screws through mounting

hole of switch (fig. 8-26) .

(6) Install spacers, washers, compo

nent boards, and wafers as shown.

(c) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 10-

kc switch assembly Al (SO), and solder wire

connections.

(a) Install 10-kc switch assembly A2

(30) in chassis (49); place switch assembly

locating key in mounting hole of chassis (49).

(b) Attach lockwaaher (29) and nut

(28) to switch assembly shaft.

(c) Place coupler (27) on switch as

sembly shaft, and attach setscrews (26).

/. 100-Kc Switch Assembly AS. Assemble

and install 100-kc switch assembly A3 (26)

as follows :

(1) Assembly.

(a) Insert two screws through mount

ing holes of the switch (fig. 3-26).

(6) Install spacers, washers, compo

nent boards, and wafers as shown.

(c) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 100-

3-25
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kc switch assembly A3 and solder wire connec

tions.

(a) Insert screw (18) through mount

ing holes of chassis ( 49 ) .

(6) Install glass washer (19), spacer

(20), and washer (17).

(c) Install 100-kc switch assembly AS

(26) on screw (18), and attach lockwasher

(16).

(d) Secure 100-kc switch assembly A3

(26) with nut (15).

(e) Attach lockwasher (24) and nut

(28) to switch assembly shaft.

(/) Place coupler (22) on switch as

sembly shaft, and secure with setscrews (21).

g. 1-Mc Switch Assembly Ak. Assemble and

install 1-mc switch assembly A4 (14) as fol

lows:

(1) Assembly.

(a) Insert screws through mounting

holes of switch (fig. 3-26) .

(6) Install spacers, washers, compo

nent boards, and wafers as shown.

(6.1) (Applies to AN/PRC-74C only).

Install retaining clip on lower corner of compo

nent board as shown.

(6.2) (Applies to AN/PRC-74C only).

Install switch bracket at the rear of switch

mounting screws as shown.

(c) Attach washers and nuts.

(2) Installation (fig. 3-24). Position 1-

mc switch assembly A4 (14), and solder wire

connections.

(o) (Applies to AN/PRC-74C only).

Insert screw (13D) and attach flat washer

(13G), lockwasher (18F) and nut (18E).

(o.l) (Applies to AN/PRC-74C only).

Insert screw (13C) and attach flat washer

(18G), lockwasher (13F) and nut (13E).

(a.2) Insert screw (ISA) and lock

washer (13B).

(a.3) Attach lockwasher (13) and nut

(12) to switch assembly shaft.

(6) Place coupler (11) on switch as

sembly shaft, and attach setscrews (10).

*. Component Boards AS, A6, A7, and A8.

Install component boards (6 through 9) as fol

lows:

(1) Position component board, and solder

wire connections.

(2) Attach component board to chassis

(49), with washers (5), lockwashers (4),

studs (2), and screws (3).

i. Module Covers. To install frequency syn

thesizer covers, position covers (50 and 61)

on module chassis (49), and attach screws

(1) .

3-11. RF Module Disassembly

(fig. 3-26)

Disassemble the RF module as follows :

a. (Applies to AN/PRC-74B only). Remove

four screws (1) and cover (2).

a. 1 (Applies to AN/PRC-74C only). Remove

four screws (1), lockwashers (1A) and cover

(2) .

b. Remove nuts (3 and 4) and lockwashers

(6).

e. (Applies to AN/PRC-74B only). Remove

six screws (6) and rear chassis plate (7).

c. l (Applies to AN/PRC-74C only). Remove

six screws (6) and rear chassis plate (7A).

d. (Applies to AN/PRC-74B only). Remove

three screws (8) and ground strap (9).

d.l (Applies to AN/PRC-74C only). Remove

three screws (8) and ground bracket (9A).

e. Remove four screws (10), and lift lower

tray assembly (11) from module. Unsolder wire

connections.

/. (Applies to AN/PRC-74B only). Remove

two setscrews (12) and coupler (13).

g. Remove nut (16), lockwasher (17), and

screw (18).

h. (Applies to AN/PRC-74B only). Remove

nut (14), and lift capacitor C701 (15) from

the module. Unsolder wire connections from

bandswitch SI (25) to upper tray assembly

(20).

h.l (Applies to AN/PRC-74C only). Remove

nut (14), and lift capacitor C701 (15) with

fixed coupler (15A) from the module. Unsolder

wire connections from bandswitch SI (25) to

upper tray assembly (20).

L (Applies to AN/PRC-74B only). Remove

three screws (19), and lift bandswitch SI
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(25) and front chassis plate (26) from upper

tray assembly (20).

U (Applies to AN/PRC-74C only). Remove

three screws (19) and lift bandswitch SI (26)

and front chassis plate (27) from upper tray

assembly (20).

;'. Remove two setscrews (21) and coupler

(22) .

k. Remove nut (23) and lockwasher (24).

I (Applies to AN/PRC-74B only). Remove

bandswitch SI (26) from front chassis plate

(26) .

m. (Applies to AN/PRC-74C only). Remove

bandswitch SI (26) from front chassis plate

(27) .

3-12. RF Module Assembly

(fig. 3-26)

Reassemble the RF module as follows :

o. (Applies to AN/PRC-74B only). Install

bandswitch SI (26) in front chassis plate

(26) , and attach lockwasher (24) and nut

(23) .

a.1 (Applies to AN/PRC-74C only). Install

bandswitch SI (26) in front chassis plate

(27) and attach lockwasher (24) and nut

(28) .

b. Install coupler (22) on bandswitch SI

shaft, and attach two setscrews (21).

c. (Applies to AN/PRC-74B only). Position

bandswitch SI (25) and front chassis plate

(26) on upper tray assembly (20).

c.l (Applies to AN/PRC-74C only). Position

bandswitch SI (26) and front chassis plate

(27) on upper tray assembly (20).

d. Attach three screws (19).

e. Attach screw (18), lockwasher (17), and

nut (16).

/. (Applies to AN/PRC-74B only). Install

capacitor C701 (16) on nut assembly (e above),

and secure to front chassis plate (26) with

nut (14).

f.l (Applies to AN/PRC-74C only). Install

capacitor C701 (16) with fixed coupler (16A)

on nut assembly (e above), and secure to front

chassis plate (27) with nut (14).

g. (Applies to AN/PRC-74B only). Install

coupler (13) on capacitor shaft, and attach

two setscrews (12).

h. Solder wire connections to lower tray as

sembly (11).

i. Attach lower tray assembly to module

with four screws (10).

(Applies to AN/PRC-74B only). Attach

ground strap (9), and secure front chassis

plate (26), with three screws (8).

/.I (Applies to AN/PRC-74C only). Attach

ground bracket (9A) and secure front chassis

plate (27) with three screws (8).

k. (Applies to AN/PRC-74B only). Attach

rear chassis plate (7) with six screws (6).

k.l (Applies to AN/PRC-74C only). Attach

rear chassis plate (7A) with six screws (6).

I. Secure bandswitch SI (25) with two lock-

washers (5) and nuts (4).

m. Secure capacitor C701 (15) with nut

(3).

n. (Applies to AN/PRC-74B only). Attach

cover (2) with four screws (1).

o. (Applies to AN/PRC-74C only). Attach

cover (2) with four lockwashers (1A) and

screws (1).

3-13. IF Audio Module Disassembly

(fig. 3-27)

Disassemble the IF audio module as follows:

o. Lift lower module cover (1) from module

chassis (12).

b. (Applies to AN/PRC-74B only). Remove

four screws (2), and lift IF audio amplifier

component board Al (8) from module chassis

(12). Unsolder wire connections.

6.1 (Applies to AN/PRC-74C only). Remove

four screws (2) with flat washers (2A), and

lift IF audio amplifier component board Al

(8) from module chassis (12). Unsolder wire

connections.

c. Lift upper module cover (4) from module

chassis (12).

d. (Applies to AN/PRC-74B only). Remove

four screws (6), and lift microphone amplifier
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mixer component board A2 (6) from module

chassis (12). Unsolder wire connections.

d.l (Applies to AN/PRC-74C only). Remove

four screws (5) with flat washers (5A), and

lift microphone amplifier-mixer component

board A2 (6) from module chassis (12). Un

solder wire connections.

e. Unsolder wires connected to IN and OUT

terminals of crystal filter FL1 (9).

/. Remove four screws (7) and lockwashers

(8).

g. Remove terminal lugs (8A), and lift

crystal filter FL1 (9) from module chassis

(12).

h. Unsolder wire connections to filter brac

ket assembly A3 ( 11 ) .

t. Remove two screws (10), and lift filter

bracket assembly A3 (11) from module chas

sis (12).

3-14. IF Audio Module Assembly

(fig. 3^7)

Reassemble the IF audio module as follows:

a. Attach filter bracket assembly A3 (11)

to module chassis (12) with two screws (10).

Solder wire connections.

b. Position crystal filter FL1 (9) in module

chassis (12), and attach terminal lugs (8A).

c. Attach crystal filter FL1 (9) to chassis

(12) with four lockwashers (8) and screws

(7).

d. Solder wire connections to microphone

amplifier-mixer component board A2 (6).

e. (Applies to AN/PRC-74B only). Attach

microphone amplifier-mixer component board

A2 (6) to module chassis (12) with four screws

(5).

e.l (Applies to AN/PRC-74C only). Attach

microphone amplifier-mixer component board

A2 (6) to module chassis (12) with four flat

washers (5A) and screws (5).

/. Place upper module cover (4) on module

chassis (12).

g. Solder wire connections to IF audio am

plifier component board Al (8).

h. (Applies to AN/PRC-74B only). Attach

IF audio amplifier component board Al (3)

to module chassis (12) with four screws (2).

h.l (Applies to AN/PRC-74C only). At

tach IF audio amplifier component board Al

(3) to module chassis (12) with four flat

washers (2A) and screws (2).

t. Place lower module cover (1) on module

chassis (12).

3-15. Frequency Generator Module

Disassembly

(fig. 3-28)

Disassemble the frequency generator module

as follows :

o. (Applies to AN/PRC-74B only). Remove

three screws (1) and remove cover (2).

a. l (Applies to AN/PRC-74C only). Remove

three screws (1), two spring clips (1A) and

remove cover (2).

b. Unsolder wire connections to frequency

divider component board (4).

c. Remove two screws (3), and remove fre

quency divider component board (4).

d. Unsolder wire connections to frequency

standard (6).

e. Remove two screws (5), and remove fre

quency standard (6).

/. Unscrew wire connections to terminal

board TB501 (10).

g. Remove two screws (7), lockwashers (8),

and washers (9), and remove terminal board

TB501 (10) from base (11).

3—16. Frequency Generator Module

Assembly

(fig. 3-28)

Reassemble the frequency generator module

as follows :

o. Attach terminal board TB501 (10) to

base (11) with two washers (9), lockwashers

(8), and screws (7). Screw wire connections

toTB501 (10).

6. Attach frequency standard (6) to base

(11) with two screws (5).
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1A Lockwasher (AN/PRC-74C

only)

2 Cover

3 Nut

4 Nut

5 Lockwasher

6 Screw

7 Rear chassis plate (AN/

PRC-74B only)

7A Rear chassis plate (AN/

PRC-74C only)

8 Screw

9 Ground strap (AN/PRC- 17

74B only) 18

10 Screw 19

11 Lower tray assembly 20

12 Setscrew (AN/PRC-74B 21

only) 22

13 Coupler (AN/PRC-74B 23

only) 24

14 Nut 26

15 Capacitor C701 26

16A Fixed Coupler (AN/PRC-

74C only) 27

16 Nut

Figure S-tS. RF module, exploded view.

Screw

Screw

Upper tray i

Setscrew

Coupler

Nut

Lockwasher

Bandswitch SI

Front chassis plate (AN/

PRC-74B only)

chassis plate (AN/

~-74Conly)
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1 Lower module cover

2 Screw

2A Flat washer (AN/PRC-74C

only)

8 IF audio amplifier compon

ent board Xl.

4 Upper i

6 Screw

6A Flat washer (AN/PRC-74C

only)

6 Microphone amplifier-mixer

component board A2.

7 Screw

8 Lockwasher

8A Terminal log

9 Crystal filter FL1

10 Screw

11 Filter

12 Module i

Figure S~t7. IF Audio module, exploded view.

U9\
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c. Solder wire connections to frequency e. Attach cover (2) to frequency generator

andard (6 ) . with three screws ( 1 ) .

d. Attach frequency divider component 3—17. Deleted

oard assembly (4) to base (111) with two Figure 3-29. Deleted.

:rews(3). 3-18. Deleted

d.l (Applies to AN/PRC-74C only). Attach 3-19. Deleted

vo spring clips (1A) to cover (2). Aligh hole Figure 3-80. Deleted.

i spring clip with outside hole in cover. 3—20. Deleted

 

Figure 3-18. Frequency generator, exploded view.

Section 111.

3—21. Test Equipment and Special Hems

Required for Alignment

a. The test equipment required for aligning

the radio set is listed in paragraph 3-1.

b. For the fabrication of miscellaneous items

ALIGNMENT

needed for the alignment of the radio set,

refer to paragraph 3-1.

3-22. Frequency Synthesizer Module

Alignment Instructions

Failures in the frequency synthesizer module
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usually can be isolated to a particular circuit

area by comparing test point measurements to

those given in figure 3-31. Alignment proce

dures for the individual circuits of the fre

quency synthesizer are outlined in a through

/below.

CAUTION

To avoid breaking the tuning slug

screw slots of transformers T601

through T604, T607 through T611,

and T614 during alignment, apply a

light coating of MEK (TT-M-261) to

the screw threads and let ait from 2

to 8 minutes.

a. 1-Kc Oscillator Alignment.

(1) Connect Oscilloscope AN/USM-140B

in series with a 10-kilohm resistor to compo

nent board A5-TP11 of the frequency syn-

(figs. 8-82 and 8-S8).

(2) Connect the AN/USM-207 to the

AN/USM-140B vertical signal output jack.

(8) Connect the power supply No. 1

positive lead to terminal 3 of TB601 (fig. 3-

8), and the negative lead to terminal 4 of

TB601.

(4) Connect the power supply No. 2

positive lead to terminal 2 of TB601, and the

negative lead to terminal 4 of TB601.

(5) Connect a 100-ohm resistor between

P601 and ground (fig. 3-88).

(6) Adjust power supply No. 1 to 9 volts,

and power supply No. 2 to 12 volts.

(7) Adjust capacitor C617 (fig. 8-82) to

obtain a frequency output of 6625.000 kc as

measured on the frequency meter.

(8) Deenergize relay K2 by disconnec

ting the power supply No. 2 lead from ter

minal 2 of TB601, and place 1-kc oscillator

TO M^4tKC

J TO I VOLT

90 TO TO MV

■

ip Ymo.ii TT» Y MOitt

1 TO t~S VOLTS •jOtt TO

WBTOMMK •.IIS KC

t AS T
 

TO 4MTI W

AT

t TO J VOLT

.4 TO I.B VOLTS

 

3,790 TO l».T4» KC

J.T50 TO I0.T4* KC

50 to 300 yv

0,730 KC

MyM kc

tano kc

rr.oso kc

cr.iso kc

tr.no kc

kt.sso kc

IT.490 KC

tr.no KC

tr.no kc

 

IMM KC

37.530 KC

36.530 KC

sue kc

34.530 KC

33,530 kc

32.530 KC

31.530 KC

SOkSSORC

IMM KC

tano kc

tr.no kc

SS.530 KC

£5,530 KC

Mjn kc

DJH KC

NOTES:

 

•,533 KC

UMR

am* He

•JOS KC

S.IIS KC

I. ALL I

WtTH ELECTRONIC VOLTMETER

uuvm m

£. ALL VQLTASC I
TM8U0-SSO-8S-I-44

Figure SSI.
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twitch SI to the zero position (fully counter

clockwise).

(9) Rotate CLARIFY capacitor C601

(fig. 8-4) to minimum capacity (out of mesh).

Note the frequency.

(10) Rotate C601 to maximum capacity

(in mesh) . Note the frequency.

(11) Adjust trimmer capacitor C602 (fig.

8-6) as necessary until the deviations mea

sured in (9) and (10) above are approximate

ly equal to the amounts above and below

6626.000 kc.

(12) Connect power supply No. 2 to ter

minal 1 of TB601 (fig. 3-3), and adjust it to

+ 12 volts. Adjust capacitor C612 (fig. 8-32)

to obtain a frequency output of 6626.00 ; kc as

measured on the frequency meter.

(18) Leave the frequency synthesizer mod

ule in the transmit function, and place 1-kc

oscillator switch SI to position 1 (one position

clockwise). Adjust trimmer capacitor C608

(fig. 8-6) to obtain a frequency output of

6626.000 kc as measured on the frequency

meter.

(14) Repeat the procedure in (IS) above

'or the remaining 1-kc switch positions and

frequencies shown in the chart below.

i4m«M Si Adia&t tmmtlkm N«mbwlfnviunct

0 C602 6,625.000

1 C608 6,526.000

2 C604 6,627.000

8 C605 6,528.000

4 C606 6,529.000

5 C607 6,580.000

6 C608 6,581.000

7 C609 6,582.000

8 C610 6,588.000

9 C611 6,534.000

(16) Disconnect power supply No. 2 from

terminal 1 of TB601, and set CLARIFY ca

pacitor C601 to minimum capacity (out of

mesh).

(16) Rotate 1-kc oscillator switfch SI

through all 10 positions, noting the frequency

at each position. The frequency at each posi

tion should deviate not less than 200 cps from

the nominal frequency at that position.

(17) Rotate C601 to maximum capacity,

and repeat the procedure in (16) above.

(18) With Electronic Voltmeter AN/URM

-146 (or equivalent), check to see that the

voltage at A6-TP11 is between 1.0 and 2.6

volts rms after alignment of the 1-kc oscil

lator.

o. 10-Kc Oscillator Alignment Cheek.

(1) Except for the AN/USM-140B fre

quency meter, connect the test equipment as

shown for the 1-kc oscillator alignment (a

above).

(2) Connect Oscilloscope AN/USM-

140B (or equivalent) through a 10-kilohm

resistor to component board A6-TP12 (fig. 8-

82).

(3) Connect the AN/USM-207 (or equiv

alent) to the vertical output jack of the AN/

USM-140B.

(4) Rotate calibrate control C628 (fig.

8-4) to minimum capacity (out of mesh).

(6) Rotate 10-kc oscillator switch S2

(fig. 8-82) through all 10 positions. The fre

quency at each position should deviate not less

than 1.26 kc from the nominal frequency as

shown in the chart below.

10-kc mttUk St m*»Uhm NMrfaal /N|MM| (to)

0 9026.000

1 9086.000

2 9046.000

8 9066.000

4 9066.000

5 9076.000

6 9086.000

7 9096.000

8 9106.000

9 9115.000

(6) Rotate C628 (fig. 8-4) to maximum

capacity (in mesh), and repeat the procedures

in (6) above.

c. 10-kc Bandpass Alignment Check.

(1) Connect Electronic Voltmeter AN/

URM-146 (or equivalent) to pin 8 of compo

nent board A6 (fig. 8-8).

(2) Disconnect power supply No. 2.

(8) Set 1-kc and 10-kc switches SI and S2

(fig. 8-82) to position 1 (6,626 kc and 9,086

kc, respectively).

(4) Adjust transformers T608 and T604

(fig. 8-8) for a maximum indication on the

AN/URM-146.

(6) Disconnect the AN/URM-146 from

s-ss
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OSCILLOSCOPE

AM/USM-MO*
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FREQUENCY

METER

-ZQ7

FREQUENCY SYNTHESIZER

-O AS-TPII

-O NOI
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Frtquney

pin 3 of component board A6, and

(6) Adjust transformers T601, on

ponent board AS (tig. 3-82), and T602, on

component board A6 (fig. 3-8), for a maxi

mum indication on the AN/URM-146.

d. 100-Kc Oscillator Alignment.

(1) Connect Oscilloscope AN/USM-140B

(or equivalent) through a 100-ohm, 1/2-watt

resistor to pin 8 of component board A7.

(2) Connect Frequency Meter AN/TJSM-

207 to the vertical output jack of the AN/

USM-140B.

(3) Rotate 100-kc oscillator switch S3

(fig. 3-82) to position 4.

(4) Adjust transformer T611 (fig. 8-6),

for a maximum indication on the AN/URM-

146. The output frequency should be 27,180

±1 kc, and the AN/USM-140B should display

a clean sine wave without modulation, as T611

is tuned to the maximum voltage position.

(5) While observing the AN/USM-140B,

rotate 100-kc switch 88 (fig. 8-82) through

all 10 positions as shown in the chart in (7)

above. The output should not show modulation

at any of the 10 positions.

(6) Check to see that the frequency out

put is within ±1 kc of the nominal value for

of the 10 positions. Adjust T611 as re-

(7) With Electronic Voltmeter AN/URM-

146, check to see that the output voltage is

0.4 to 1.6 volt

 

«. 1-Mc Oscillator Alignment.

(1) Connect Frequency Meter AN/USM-

207 (or equivalent) through a 500-ohm resis

tor to pin 8 of component board A8 (fig. 8-8).

(2) Monitor the output at pin 8 of A8

with Electronic Voltmeter AN/URM-146 (or

equivalent).

(8) Rotate MC (MHz) switch S4 (fig.

8-82) fully counterclockwise to position 2.

(4) Adjust trimmer capacitor C667

counterclockwise to minimum capacity

(screw flush with top of capacitor), am

rotate it clockwise for three turns.
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(5) While observing the frequency

meter, adjust transformer T614 (fig. 8-6)

until the output frequency is within ±60 cps

of the nominal frequency (88,680 kc) as listed

in the chart below.

wUekSt Htmtrndjimm-m

2 C887 ... 88680

8
87680

4
80680

5 C870 ... 86680

$ C672 ... 84680

7
88680

■ 82680

| 81680

10 COM ... 80680

U
29680

12 28680

18 27680

11 20680

1K CAM ... 26580

18 24680

17 C6108 ... 28680

(6) Rotate MC (MHz) switch 84 (flg.

with Electronic Voltmeter AN/URM-146 (or

equivalent)...

(8) Set clarify capacitor C601 (fig. 8-4)

and calibrate capacitor C628 to approximately

midposition (half-open).

(4) Set all frequency controls to the

fourth position from fully counterclockwise.

(6) Connect a shunt load resistor (B, fig.

8-1) from pin 9 of A7 (fig. 8-8) to ground.

(6) Adjust T608 (fig. 8-8) for a maxi

mum deflection of the AN/URM-145.

(7) Disconnect the shunt load resistor.

(8) Repeat the procedures given in (4)

through (6) above for the remaining trans

formers as shown in the chart below.

8-82) clockwise to position 8.

(7) Adjust trimmer capacitor C668 (fig.

8-6) until the output frequency is within

±60 cps of the nominal frequency (87,680

ice) as listed in the chart ((6) above).

(8) Repeat the procedure in (7) above

for all the remaining positions and capacitors

as shown in the chart ((6) above).

NOTE

If there is not adequate trimmer ca

pacitor range on any 1 of the 16

positions, readjust collector trans

former T614 while at that position.

Readjusting T614 requires readjust

ing the trimmer capacitors listed in

the chart in (6) above.

(9) Rotate MC (MHz) switch S4 through

all 16 positions. The output voltage at all points

should be 100 to 400 millivolts. The frequency

at each position should be within ±60 cps of

the nominal value at that position.

/. 100-Kc Bandpass Alignment.

(1) Connect Frequency Meter AN/USM-

207 (or equivalent) through a 600-ohm resis

tor to pin 6 of component board A7 (fig. 8-8).

(2) Monitor the output at pin 6 of A7

A7, pin 9 T608

T608 A7, pin 10 T007

T609 A7, pin 11 T610

T010 A7, pin 12 T609

(9) Disconnect the shunt load resistor

from pin 12 of A7.

(10) Check the voltmeter for an output of

0.6 to 1.6 volt rms.

(11) Check the frequency meter for an

output of 42,726 ±1 kc Repeat the proce

dures given in (6) through (10) above if the

desired output frequency is not obtained.

(12) Rotate 100-kc oscillator switch S3

(fig. 8-82) through all 10 positions and check

to see that the AN/URM-146 indication does

not vary more than 2.6 db at any position. If

this limit is exceeded, repeat the alignment

procedure.

NOTE

Output circuit A8 has no adjust

ments. The two frequencies are re

ceived in the mixer and mixed down

to the desired output frequency.

Fixed filter FL1 has a bandpass re

sponse flat within 8 db from 8,760 to

19.749 kc

3-23. RF Module Alignment

CAUTION

To avoid breaking the tuning slug

screw slots of transformers T701

through T717 during alignment, ap

ply a light coating of MEK (TT-M
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281) to the screw threads and let sit

from 2 to 3 minutes.

Align the RF module as follows:

a. RF Module Amplifier.

(1) Connect Signal Generator AN/GRM-

60 to J702 through 20-db match pad (figs 8-1

and 8-84).

(2) Connect a 6-kilohm

and 1-kilohm resistor across the

Power Supply HP8489A,

(3) Connect the positive lead of the

supply to pin 8 of TB701, and the

lead to pin 4 of TB701.

(4) Connect the arm of the

to pin 2 of TB701.

output of

 

 

TRTOI

A. RECEIVE

IK

1/1 W

 

MIXER

II

TiTW

J703

-o

ELECTRONIC

VOLTMETER

AN/URM-I4S

POWER

IIWU

Figure 3-3i. RF module, alignment teet eetup.
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(5) Adjust the output of the power sup

ply to 9 volts.

(6) Connect the AN/URM-146 to pin 2

of K2 (fig. 8-9).

(7) Set C701 to the clockwise stop, maxi

mum capacity (plates meshed).

(8) Set switch SI to band 1 (completely

counterclockwise) .

(9) Set the AN/GRM-50 for an output

of 2.001 mc ±1 percent

(10) Adjust the AN/GRM-50 until an out

put is observed at pin 2 of relay K2.

(11) Adjust the 6-kilohm potentiometer

for a maximum output as indicated on the

AN/URM-145, reducing the AN/GRM-50 out

put level below 100 millivolts rms.

(12) Tune transformers T701, T706, and

T709 (figs 3-35 and 3-36) for a maximum in

dication on the AN/URM-146. As peaking

proceeds, reduce the AN/GRM-50 level as nec

essary to keep the output level below 100 mv.

(13) Rotate capacitor C701 counterclock

wise to minimum capacity (plates out of

mesh).

(14) Set the AN/GRM-50 to 8.001 mc

±1 percent.

(15) Tune capacitors C703, C710, and C-

720 for a maximum indication on the AN/

URM-145. Adjust the AN/GRM-50 as re

quired to keep the output below 100 mv.

(16) Repeat the procedures in (7) through

(15) above until the last adjustment gives

 

Figure 3S5. RF module, bottom view.
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C40 C44 C4S C47 C48
 

E75

©"'IS 

C42 C2

Figure 3-36. RF module, top view.

less than 1 db of change per trimmer capacitor

adjustment.

(17) Repeat the procedures in (7) through

(16) above to align the remaining bands of

the radiofrequency circuit as shown in the

chart below.

l

l

2

2

S

S

4

4

(DM)

2.001

4.001

4.001

7.001

7.001

12.001

12.001

18.001

cnt t

Max (8 turns ew).

Hin (3 tarns ccw).

Max (8 turn* ew).

Min (8 turns ccw).

Max (8 turns ew).

Min (8 turns ccw).

Max (8 turns ew).

Min (8 turns ccw).

T701,

C708,

T702,

C704,

T708,

C706,

T704,

C706,

T705,

C710,

T706,

C711,

T707,

C712,

T708,

C718,

T709

C720

T710

C721

T711

C722

T712

C728

6. Synthesizer Amplifier.

(1) Connect the power supply positive

lead to pin 3 of TB701, and the negative lead

to pin 4 of TB701.

(2) Connect the AN/URM-25D to J703.

(3) Connect Electronic Voltmeter AN/

URM-146 to pin 3 of Zl (fig. 8-9).

(4) Connect a 100-ohm, 1/2-watt resistor

to J705.

(5) Adjust the power supply output to

9 volts.

(6) Set C701 to maximum capacity

(plates meshed), and SI fully counterclock

wise (band 1).

(7) Set the signal generator for an out

put of 3.75 mc ±1 percent, and adjust the

level until an output is observed at pin 3 of Al.

(8) Adjust transformer T713 (figs 3-36

and 3-86) for a maximum output as indicated

on the AN/URM-145, reducing the signal

generator level as necessary to keep the out

put below 100 millivolts.

(9) Set C701 to minimum capacity

(plates out of mesh).

(10) Set the signal generator to 6.76 mc

±1 percent.

(11) Adjust C7S1 for a maximum output

as indicated on the AN/URM-145 ; adjust the

signal generator to keep the output level below

100 millivolts as required.

(12) Repeat the procedures in (8) through

(11) above until the last adjustment gives

less than 1 db of change per trimmer capacitor

adjustment.

(13) Repeat the procedures in (6)

through (12) above to align the remaining

bands in the synthesizer circuit as shown in

the chart below.
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0 SyrUk
AN/VRM-ISD

PEAK NOISE control

Croi Mttftw Tmnt

1 3.75 Max (3 turns cw) T713

1 5.75 Min (8 turns ccw) C731

1 5.76 Max (8 turns cw) T714

1 8.76 Min (3 turns ccw) C738

8 8.75 Max (8 turns cw) T716

1 18.76 Min (3 turns ccw) C7S4

4 13.75 Max (3 turns cw) T716

4 19.76 Min (3 turns ccw) C7S6

(14) Connect the AN/URM-145 acorss the

100-ohm resistor at J705.

(15) Connect the signal generator to pin

5 of Zl.

(16) Set the signal generator to 1.75 mc,

and adjust the signal generator level until an

output is observed on the AN/URM-145.

(17) Adjust T717 (fig. 8-9) for maximum

output as indicated on the AN/URM-145.

3-24. IF Audio Module Alignment

CAUTION

To avoid breaking the tuning slug

screw slots of transformers T401

through T404 during alignment, ap

ply a light coating of MEK (TT-M-

261) to the screw threads and let sit

from 2 to 8 minutes.

a. Receive Mode Alignment. With the test

equipment connected as shown in A (RE

CEIVE), figure 8-12, perform the following

alignment :

(1) Set power supply No. 2 to OFF Set

power supply No. 1 to 9 volts at 50 ma.

(2) Set the AN/GRM-50 to 1.749 mc at

80 microvolts rms.

(8) Set the AN/URM-25D to 1.750 mc

at 1.0 volt rms.

(4) Set potentiometer R415 (fig. 3-87)

to its maximum clockwise position.

(5) Adjust the level and frequency of the

AN/GRM-50 (fig. 8-12) to obtain 1.0 volt rms

at pin 1 of TB202 as indicated on Multimeter

ME-26B/U.

(6) Adjust the 2-kilohm potentiometer

for a maximum output at pin 1 of TB202.

(7) Adjust transformers T401, T402, T-

403, and T404 (fig. 3-37) for a maximum out

put at pin 1 of TB202. During the adjust

ments, reduce the level of the AN/GRM-50

to keep the output at pin 1 of TB202 below

1.4 volt rms.

(8) Repeat the procedures in (7) above

until no further increase in the output is

noted.

(9) Adjust the AN/GRM-50 for a fre

quency output at pin 1 of TB202 of 1 kc as

indicated on the AN/USM-207.

(10) Adjust the AN/GRM-50 output level

to 30 microvolts. Set potentiometer R415 for

an output of 1.0 volt rms at pin 1 of TB202.

b. Transmit Mode Alignment. With the test

equipment connected as shown in B (TRANS

MIT), figure 3-12, perform the following

alignment :

(1) Connect a clip lead from pin 3 of

TB202 to pin 4. Adjust power supply No. 1

to 9 volts at 50 ma. Adjust power supply No.

2 to 12 volts at 500 ma. Adjust the signal

generator to 1.750 mc at 1.0 volt rms.

(2) Adjust potentiometer R434 (fig. 3-

13) for a minimum output at J401 as indicated

on Electronic Voltmeter AN/URM-146 (fig.

3-12).

(3) Remove the clip lead from pin 8 and

pin 4 of TB202. Set the AN/URM-127 to 1 kc

at 1.2 millivolts rms.

(4) Adjust potentiometer R4S2 (fig. 3-

13) until the output at J401 is 28 ±0.5 milli

volts rms as indicated on the AN/URM-146.

3-25. Frequency Generator Module

Alignment

To align the 10-kc calibrate pulse output, con

nect the test equipment as shown in figure

3-14 and proceed as follows :

a. Connect the oscilloscope to the emitter of

transistor Q12 (fig. 3-88).

6. Connect the AN/USM-207 to the vertical

output of the AN/USM-140B.

e. Adjust R515 until an output of 250 kc

±100 cps is observed on the AN/USM-207.

Center the R515 adjustment between the two

extremes within which locking to 250 kc oc

curs.

d. With a clip lead, short circuit the base

of Q12 to ground.

e. Connect the AN/USM-140B probe to the

3-41



emitter of Q13, and adjust R620 until an out

put of 46 kc ± 100 cps is observed on the fre

quency meter.

/. Remove the clip lead from Q12, and short

circuit the base of Q1S to ground.

g. Connect the AN/USM-140B probe to the

emitter of Q14, and adjust R626 until an out

put of 9.6 kc ±100 cps is observed on the fre

quency meter.

h. Connect the clip lead from Q18.

 

Figure 3-37®. IF Audio module, rear vino, component board* removed (part 1 •/ *).
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CHAPTER 4

GENERAL SUPPORT TESTING PROCEDURES

4-1. General

a. Testing procedures are prepared for use

by Signal Field Maintenance Shops and Sig

nal Service Organizations responsible for gen

eral support maintenance of electronic equip

ment to determine the acceptability of re

paired electronic equipment. These procedures

set forth specific requirements that repaired

electronic equipment must meet before it is

returned to the using organization. The test

ing procedures may also be used as a guide

for the testing of equipment that has been re

paired at direct support if the proper tools

and test equipment are available. A summary

of the performance standards is given in para

graph 4-7.

b. Comply with the instructions preceding

the body of each chart before proceeding to

the chart Perform each test in sequence. Do

.not vary the sequence. For each step, perform

all the actions required in the Control settings

columns; then perform each specific test pro

cedure, and verify it against its performance

standard.

4-2. Test Equipment

All test equipments required to perform the

testing procedures given in this chapter are

listed in the chart below and are authorized

under TA-11-17, Signal Field Maintenance

Shops, and TA-11-100 (11-17), Allowances

of Signal Corps Expendable Supplies for

Signal Field Maintenance Shop, Continental

United States.

a. Test Equipment.

TM 11-6626-678-15

TM 11-6626-624-14

TM 11-6626-200-12

Signal Generator

AN/GRM-60

Electronic Voltmeter

AN/URM-146

Multimeter ME-26B/U

b. Other Equipment.

(1) Power Supply HP6439A (or equiva

lent).

(2) Dummy load, 50-ohm, 20-watt.

(3) Probe T-Connector PH11042A.

c. Fabricated Equipment. A 20-db match

pad is required. Refer to paragraph S-la for

details.

4-3. Physical Test* and Inspection

a. Test Equipment and Materials. None.

6. Test Connections and Conditions. None.

4-1
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POWER SUPPLY
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4 4. RocHo Sot, Receive Tost

a. Test Equipment and MaUrimU.

(1) Signal Generator AN/GRM-50.

(2) Electronic Voltmeter AN/URM-145.

(3) Power Supply HP6489A (or equiva

lent).

(4) 20-db match pad.

b. Tut Connections and Condition*. Con

nect Receiver-Transmitter, Radio RT-794B/

PRC-74 (rt unit) and the test equipment as

shown in figure 4-1. Turn on the equipment,

and allow it 5 minutes to warm up before
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4—5. Radio Set Transmit Test

a. Teat Equipment and Materials.

(1) Multimeter ME-26B/U.

(2) Power Supply HP6439A (or equiva

lent).

(3) Probe T-connector HP11042A.

(4) Dummy load, 50-ohm, 20-watt

b. Test Connections and Conditions. Con

nect the equipment as shown in figure 4-2.

Turn on the equipment, and allow it 5 minutes

to warm up before proceeding.

4-7
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4-4. Power Supply PP-4314/PtC-74

a. Teat Equipment and Material*. The only

test equipment required is Multimeter ME-

26B/U.

b. Teat Connection* and Condition*. Re-

move the battery charger module. Connect

the negative lead of Multimeter ME-26B/U to

pin 1 of J8 (tig. 2-10), and the positive lead

to pin 2. Turn on the test equipment, and allow

it 1 minute to warm up.

4-f
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of Tee* Data

find it convenient to arrange a checklist in a manner similar to that shown be-

1. ttcmn MODI

Aetna! Test Data

RT-7HB/PRC-7i

Performi Standard

t. 4400 me

e. 7400 me

A 12400 mc

1 TRANSMIT MODI

ft. 4.000 me

ft, 7400 mc

d. 11400 me

OUTPUT VOLTAOB

EMULATION

a

0.707 volts rma minimum

0.707 volts rms minimum

0.707 volts rms minimum

0.707 volts rms minimum

Continuous wave output

26.5 volts rms minimum

25.6 volts rms minimum

26.6 volts rms minimum

26.6 volts

PP-4814/PRC-74

Actual Tact Data Standard

20 to 40 volts

14 ±8 volts

Power output

26-37 volts

26-37 volte

26-37 volte

26-37 volte

4-11
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CHAPTER 4.1

DEPOT MAINTENANCE

Section I. POWER AMPLIFIER MODULE

4.1-1. Test Equipment and Additional

Equipment Required

The test equipment and additional equipment

required for depot maintenance of the power

amplifier module is listed in a and 6 below.

a. Test Equipment.

(1) Generator, Signal AN/GRM-50.

(2) Multimeter ME-26B/U.

(3) Multimeter TS-352B/U (three re

quired).

(4) Power Supply, Hewlett-Packard HP

6439A (three required).

b. Additional Equipment.

(1) Resistor, 50-ohm, 20-watt.

(2) Hewlett-Packard TEE Connector No.

11042A (T-connector).

4.1-2. Power Amplifier Module

Troubleshooting

a. Connect the test equipment to the power

amplifier module as shown in figure 4.1-1.

b. Set power supply No. 1 for 12,0 volts

±0.6, 200 ma.

e. Set power supply No. 2 for 9.0 volts

±0.45, 400 ma.

d. Set power supply No. 3 for 40 volts ±2,

1 ampere.

e. Set the AN/GRM-50 to 2 mc at 10 mv.

/. Set Multimeter TS-352B/U No. 1 to the

1-MA scale, Multimeter TS-352B/U No. 2 to

the 10-VDC scale, and Multimeter TS-352B/U

No. 3 to the 1,000-MA scale.

g. Adjust the AN/GRM-50 output for an in

dication of 850 ma on multimeter No. 3.

h. Adjust L807 and C825 (fig. 4.1-2) for a

maximum indication on multimeter No. 1.

i. Adjust the AN/GRM-50 output for an

indication of 24.5 volts ac on Multimeter ME-

26B/U (fig. 4.1-1).

j. The input level from the signal generator

shall be equal to or less than 70 mv.

k. Multimeter No. 1 shall indicate 0.5 to 1.0

ma.

I. Multimeter No. 3 shall indicate no more

than 850 +0, -150 ma.

m. Repeat the procedures in g through I

above for each of the following frequencies:

3.5 mc, 6 mc, 10.5 mc, and 18 mc.

n. Reduce the output of power supply No. 3

to 30 volts. Multimeter ME-26B/U shall indi

cate less than 5 volts ac.

o. If the ME-26B/U indications are not

within tolerance, perform the alignment pro

cedure for the power amplifier module (para

4.1-5).

p. If the power amplifier cannot be aligned,

check the power amplifier module as follows:

(1) Unsolder the wire from relay Kl, pin

A2, (fig. 4.1-3) (connected to junction of C825

and L807), and connect a 100-ohm, 20-watt

load between pin A2 and ground.

(2) Turn on all the power supplies.

(3) Set the AN/GRM-50 for an output

of 6 mc at 20 to 40 mv.

(4) Connect Multimeter ME-26B/U be

tween the yellow primary winding of trans

former Tl and ground. The ME-26B/U indica

tion shall be approximately 2.1 volts ac.

(5) If the ME-26B/U indication obtained

in (4) above is low, check for defective com

ponents in the preamplifier. Approximate

emitter voltages of Ql, Q2, and Q3 (fig. 4.1-4)

Change 3 4.1-1
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MULTIMETER

NO. 2

TS-382B/U

SIGNAL

GENERATOR

AN/GRM-30

DUMMY LOAD

90a, 20W

 

T-CONNECTOR

HP-II042A

I '

C

POWER

SUPPLY NO. I

HP64S9A
■HIV, 200MA

SUPPLY

NO. 3

+40V, IAMI

* POWER

SUPPLY

Mat

+9V, 40OMA

MULTIMETER

ME-268/U EQUIPMENT CONNECTED F

TR0UBLESH00TIN8 TEST

ADDITIONAL EOUIPMENT

FOR ALIGNMENT

Figure Power amplifier te»t letup.

shall be +0.5 volt, +1.2 volt, and +1.2 volt

respectively. Replace defective transistors.

(6) Disconnect Multimeter ME-26B/U.

(7) Disconnect the 100-ohm load ((1)

above), and solder the wire to Kl, pin A2

(from the junction of L807 and C825).

(8) Disconnect the AN/GRM-60 from

P801 (fig. 8-17).

(9) Multimeter No. 8 shall indicate less

than 100 ma.

(10) If the multimeter indication ((9)

above) is greater than 100 ma, check for a

defective transistor Q4 or Q5 (fig. 4.1-8), or

bias network R12, R18, and R14 (figs. 4.1-4

and 4.1-8).

(11) If no current flow is indicated ((9)

above) check for defective components in the

Q4 and Q5 circuits.

(12) Connect the AN/GRM-60 to P801

(fig. 4.1-6), and set the output for 6 me at

80 mv.

4.1-2



 

Figure 4.1-$. Power amplifier module, right tide, component board removed.

(18) Multimeter No. 8 should indicate be

tween 660 and 1,000 ma,

(14) If the measurement obtained in (18)

above is not within tolerance, check for a de

fective transistor Q4 or Q6 (fig. 4.1-8).

4.1-3. Power Amplifier Module Disassembly

(fiff. 4.1-6)

Disassemble the power amplifier module as

follows:

a. Remove four screws (1), and remove di

vider shield (2).

6. Unsolder wires from driver board (8),

and remove driver board from preamplifier

chassis (11).

c. Disconnect wires from terminal board

TB801 (6).

d. Remove two screws (4) and washers (6),

and lift terminal board TB801 (6) from pre

amplifier chassis (11).

e. Unsolder wires from preamplifier board

(9).

/. Remove four screws (7) and washers

(8), and lift preamplifier board (9) from pre

amplifier chassis (11).

g. Unsolder wires from preamplifier chassis

(11).

h. Remove four screws (10), and lift pre

4.1-1
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Figure +J-3®. Power amplifier module, left-hand tide (part 1 of $).

amplifier chassis (11) from power amplifier

chassis (23).

t. Unsolder wires from relay Kl (14).

;'. Remove two nuts (12) and washers (13),

and lift relay Kl (14) from power amplifier

chassis (23).

Ac. Remove four setscrews (15) and two

shaft couplers (16).

I. Unsolder wires from capacitor C825 (20).

m. Remove three screws (17), and washers

(18), and lift capacitor C825 (20) from power

amplifier chassis (23).

n. Unsolder wires from inductor L807 (22).

o. (Applies to AN/PRC-74B only),

nut (21), and lift inductor L807 (22)

power amplifier chassis (28).

p. (Applies to AN/PRC-74C only). Remove

nut (21), lockwasher (21A), and lift inductor

L802 (22) from power amplifier chassis (23).

q. (Applies to AN/PRC-74C only). Remove

antirotational washer (22A) from inductor

L807.

4.1—4. Power Amplier Module Assembly

(fig. 4.1-6)

Reassemble the power amplifier module aa fol

lows:

4.1-4



 

Figure i.l-S®. Power amplifier module, left-hand tide (part t of I).

a. (Applies to AN/PRC-74B only). Install

inductor L807 (22) in power amplifier chassis

(23), and secure with nut (21). Apply Loctite

Sealant (MIL-S-22473B, FSN 8030-926-

8953) to nut. Solder wire connections.

o.l (Applies to AN/PRC-74C only). Place

anti rotational washer (22A) on shaft of in

ductor L807. Install inductor L807 (22) and

lockwasher (21A) in power amplifier chassis

(23), and secure with nut (21). Apply Loctite

Sealant (MIL-S-22473B, FSN 8030-926-89-

53) to nut. Solder wire connections.

b. Install capacitor C825 (20) in power am

plifier chassis (23), and secure with three

washers (18), and screws (17). Solder wire

connections.

c. Install two shaft couplers (16) in power

amplifier chassis (23), and secure with four

setscrews (15).

d. Install relay Kl (14) in power amplifier

chassis (23), and secure with two washers

(13) and nuts (12). Solder wire connections.

6. Position preamplifier chassis (11) on

power amplifier chassis (23), and secure with

four screws (10). Solder wire connections.

/. Position preamplifier board (9) on pre

amplifier chassis (11), and secure with four

washers (8) and screws (7). Solder wire con

nections.

g. Position terminal board TB801 (6) on

preamplifier chassis (11), and secure with two

4.1-5



 

Figure i.l-i. Power amplifier module, right-hand tide.

washers (5) and screws (4). Connect wires to

terminal board TB801 (6).

h. Solder wire connections on driver board

(3).

t. Position driver board (3) and driver

shield (2) on preamplifier chassis (11), and

secure with four screws (1).

4.1-5. Power Amplifier Module Alignment

a. Connect the test equipment to the power

amplifier module as shown in figure 4.1-1.

b. Set power supply No. 1 to 12.0 volts

±0.6, 400 ma ±40.

c. Set power supply No. 2 to 9.0 volts

±0.45, 200 ma ±20.

d. Set power supply No. 3 to 40.0 volts ±2,

1 ampere ±0.1.

e. Set Signal Generator AN/GRM-60 to 2

mc, 10 mv.

/. Set multimeter No. 1 to the 1-MA scale,

multimeter No. 2 to the 10-VDC scale, and

multimeter No. 3 to the 1,000-MA scale.

4.1-6
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FiffurV^l-5. Power amplifier module.

g. Adjust the AN/GRM-50 output level con

trol until multimeter No. 8 indicates 850 ma.

h. Adjust L807 and C825 (fig. 4.1-2) for

a maximum indication on multimeter No. 1.

i. Adjust the AN/GRM-50 output level con

trol until Multimeter ME-26B/U indicates

24.5 volts ac.

j. With Multimeter ME-26B/U, measure

the dc emitter voltages of Q4 and A5. (fig.

4.1-8). The difference between the two volt

ages shall be less than 50 mv dc. If the dif

ference exceeds 50 mv dc, replace Q4 and Q5.

k. Adjust R835 (fig. 4.1-8) until multimeter

No. 2 indicates 3.5 volts.

4.1-7
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1 Screw

2 Driver shield

3 Driver board

4 Screw

6 Washer

6 Terminal board TB801

7 Screw

8 Washer

9 Preamplifier board

10 Screw

11 Preamplifier chassis

12 Nut

13 Washer

14 Relay Kl

15 Setscrew

16 Shaft coupler

17 Screw

18 Washer

Figure 1.1-6.—Continued.

19 Deleted

20 Capacitor C825

21 Nut

21A Lockwasher (AN/PRC-74C

only)

22 Inductor L807

22A Antirotational Washer (AN/

PRC-74C only)

23 Power amplifier I '

Section II. POWER SUPPLY MODULE

4.1-6. Test Equipment and Additional

Equipment Required

The test equipment and additional equipment

required for depot maintenance of the power

supply module is Used in a and b below.

a. Test Equipment.

(1) Multimeter TS-352B/U.

(2) Power Supply, Hewlett-Packard HP

6489A.

b. Additional Equipment.

(1) Resistor, 20-ohm ±5 percent, 50-

watt.

(2) Resistor, 40-ohm ±5 percent, 50-

watt.

(8) Resistor, 60-ohm ±5 percent, 2-

watt.

(4) Resistor, 80-ohm ±5 percent, 25-

watt.

(5) Resistor, 800-ohm, 4-watt.

(6) Resistor, 900-ohm, 1/2-watt.

4.1-7. Power Supply Module

Troubleshooting

CAUTION

Do not turn off the power supply

at J801 when the multimeter is con

nected.

a. Connect an 800-ohm, 4-watt resistor be

tween the terminal 3 lead to TB201 of the

power supply module (figs. 4.1-7 and 4.1-8 and

ground).

b. Connect a 60-ohm, 2-watt resistor be

tween the terminal 7 lead to TB201 of the

power supply module and ground.

e. Connect the negative terminal of the HP-

64S9A to pins 2 and 3 of J301. Connect the

positive terminal of the HP6439A to pins 5

and 6 of J301.

d. With clip leads, connect the terminal 2

lead of TB201 to the terminal 6 lead, and

connect the terminal 1 lead to the terminal 8

lead.

e. Adjust the HP6439A for an output of 12

volts at 10 amperes.

/. Disconnect the clip lead from the terminal

1 lead. Measure and record the +9-volt out

put at the terminal 7 lead with the TS-352B/

U. The output shall be 9.0 volts ±0.6.

g. If the voltage measured is not within the

specified range, check transistor Q5 and its

associated components. The base voltage of Q6

should be approximately +9.7 volts. Check

fuse F2.

h. Turn off the HP6439A. Connect the clip

lead from the terminal 8 lead to the terminal

1 lead. Disconnect the 60-ohm resistor from

the terminal 7 lead, and replace it with a

900-ohm, 1/2-watt resistor. Disconnect the

800-ohm resistor from the terminal 3 lead, and

replace it with an 80-ohm, 25-watt resistor.

t. Turn on the HP6439A. Measure and rec

ord the output at the terminal 3 lead with the

TS-352B/U. The output shall be +41.5 volts

±2.5.

j. If the voltage measured is not within the

specified range, check transistors Ql through

Q4, Q6, and their associated components.

Check fuse Fl.

k. Turn off the HP6439A. Disconnect the

80-ohm resistor from the terminal 3 lead, and

replace it with a 20-ohm, 50-watt resistor.

4.1-9
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Figure AJ-7. Power

I. Turn on the HP6439A. The output at the

terminal 3 lead shall be not more than +30.0

volts. Turn off the HP6439A.

m. If the voltage measured is not within the

specified range, check transistors QS, Q4, Q6,

and their associated components.

n. Disconnect the 20-ohm resistor from the

terminal 3 lead, and replace it with an 800-ohm,

4-watt resistor.

o. Turn on the HP6439A, and adjust it for

an output of 10.5 volts at 10 amperes.

p. Disconnect the 900-ohm resistor from the

terminal 7 lead, and replace it with a 20-ohm,

50-watt resistor. The output at the terminal

7 lead shall be within +0.5, -0.25 volt of the

output recorded in / above. Disconnect the

20-ohm resistor from the terminal 7 lead, and

replace it with the 900-ohm resistor.

q. Disconnect the 800-ohm resistor from the

terminal 8 lead, and replace it with a 40-ohm,

50-watt resistor. The output at the terminal 8

lead shall be within ±2 volts of the output

recorded in i above. Disconnect the 40-ohm re

sistor from the terminal 8 lead, and replace

it with the 800-ohm resistor.

r. Adjust the HP6439A for an output of

17.0 volts. The output at the terminal 8 lead

shall be within ±2 volts of the output re

corded in t above.

8. Disconnect the clip lead from the terminal

1 lead. The output at the terminal 7 lead shall

be within +0.5, -0.25 volts of the output

recorded in / above.

4.1-8. Power Supply

(fig. 4.1-10)

power supply module asDisassemble the

follows :

a. Remove upper cover (1) and lower cover

(2).

b. Remove four screws (8) and washers

(4), and lift power transformer and rectifier

board (5) from chassis (25). Unsolder wire

connections.

4.1-10
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Figure i.1-8. Power rupply module, front view.

4.1-11



 

Figure 4.1-9. Power supply module, rear view.

e. Remove three nuts (6), lockwashers (7),

washers (8 and 9), screws (10), and shoulder

washers (11).

d. Lift fuse block (12) from chassis (25),

and unsolder wire connections.

e. Remove retaining ring (18).

/. Lift connector J801 (19) from chassis

(26), and remove washer (14).

g. Unsolder wire connection to connector

J801 (19).

*. Remove retaining ring (15), adapter seal

(16), spring (17), and retaining ring (18)

from connector J301 (19).

t. Remove two nuts (20), lockwashers (21),

and washers (22 and 23) ; lift relay Kl (24)

from chassis (25).

4.1-9. Power Supply Module Assembly

(fig. 4.1-10)

Reassemble the power supply module as fol

lows:

a. Install relay Kl (24) in chassis (26),

4.1-12
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and secure with two washers (23 and 22),

lockwashers (21), and nuts (20).

b. Install retaining ring (18), spring (17),

adapter seal (16), and retaining ring (15)

on connector J301 (19).

e. Solder wire connections to connector

J301 (19).

d. Install washer (14) on connector J301

(19), and assemble to chassis (25) with re

taining ring (13).

e. Attach wire connections to fuse block

(12).

/. Attach fuse block (12) to chassis (25)

with two shoulder washers (11), screws (10),

washers (9 and 8), lockwashers (7), and nuts

(6).

g. Attach power transformer and rectifier

board (5) to chassis (25) with four washers

(4) and screws (3).

h. Attach wire connections to power

former and rectifier board (5).

t. Position lower cover (2) and

(1) on chassis (25).

4.1-14
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CHAPTER 5

DEPOT OVERHAUL STANDARDS

5-1. Applicability of Depot Overhaul

Standards

The tests presented in this chapter will meas

ure the performance capability of a repaired

AN/PRC-74B. Equipment that is to be re

turned to stock should meet the standards

given in these tests.

5-2. Applicable references

Applicable procedures of the depots perform

ing these tests and the general standards for

repaired electronic equipment given in TB

SIG 355-1, TB SIG 355-2, and TB SIG 355-3

form a part of the requirements for testing

this equipment.

5-3. Materiel Required

a. Test Equipment.

(1) Generator, Signal AN/GRM-50.

(2) Generator, Signal AN/URM-127

(two required).

(3) Counter, Electronic Digital Readout

AN/USM-207 (frequency meter).

(4) Multimeter ME-26B/U.

(5) Voltmeter, Electronic ME-30B/U.

(6) Analyzer, Spectrum TS-723A/U.

(7) Power Supply, Hewlett Packard HP-

6439A (power supply).

(8) Test Set, Radio AN/GRM-33A.

(9) Attenuator, Variable CN-796/U

(variable attenuator).

(10) Probe T-Connector HP-11042A.

(11) Headset H-140/U.

(12) Connector, Adapter UG-274A/U

(two required).

(13) Connector, Adapter U-182B/U.

(14) Dummy Load, Electrical DA/75/U.

6. Fabricated Equipment.

(1) Adder network (A or B, fig. 5-1) (B

preferred).

(2) Test cable (C, fig. 5-1).

(3) Power cable (D, fig. 5-1).

5-4. Receive Mode Tests

The tests in a through g below will determine

that the radio set operates properly in the

receive mode. Prior to performing the tests,

remove the case from the RT-794B/PRC-74.

a. Receiver Sensitivity and Audio Output.

(1) Connect the equipment as shown in

figure 5-2.

(2) Set the power supply to 12 volts.

(3) Set the variable attenuator to 20 db.

(4) Adjust the AN/GRM-50 for an out

put of 2.001 mc at a level of 7.0 microvolts.

(5) On the radio set, set the band-

switches to 2.000 mc.

(6) On the radio set, adjust the PEAK

NOISE, ANT LOAD, and ANT TUNE con

trols for maximum noise in the headset by

following the receive mode operating instruc

tions in TM 11-5820-590-12-1.

(7) If necessary, readjust the output fre

quency of the AN/GRM-50 to obtain a beat

frequency of 1 kc on the AN/USM-207.

(8) Check to see that the audio output

level on the ME-30B/U is greater that 0.707

volt.

(9) Repeat the procedures in (3)

through (8) above for the frequencies listed

in the chart below.

5-1
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Ratio S«t AN/CRM-SO JMinimum audio a
Uvtl (volU)frequency (mc)

2.000 2.001 0.707

4.000 4.001 0.707

7.000 7.001 0.707

12.000 12.001 0.707

14.000 14.001 0.707

16.000 16.001 0.707

17.999 18.000 0.707

(10) Leave the equipment connected for

the test in 6 below.

6. Signai-to-Noise-Ratio.

(1) Set the power supply to 12 volts.

(2) Set the variable attenuator to 20 db.

(3) Adjust the AN/GRM-50 for an out

put of 17.001 mc at a level of 7 microvolts.

(4) On the radio set, set the band-

switches to 17.000 mc.

(5) Record the signal level on the ME-

30B/U.

(6) Disconnect the AN/GRM-50 from

the radio set.

(7) Record the noise level of the ME-

30B/U.

(8) Divide the signal level ((5) above)

by the noise level ((7) above). The resultant

signal-to-noise ratio shall be not less than

3.16. For example, if the first reading is 1.2

microvolts and the second reading is 0.2 micro

volt, the signal-to-noise ratio is 6.

(9) Repeat the procedures in (2)

through (8) above for 2.000 mc. The resultant

signal-to-noise ratio shall be not less than 3.16.

(10) Disconnect the equipment.

c. Audio Distortion Test.

(1) Connect the equipment as shown in

figure 5-3.

(2) Set the power supply to 12 volts.

SIGNAL

GENERATOR

AN/GRM-50

 

(NOTE 3)

U0-274A/U

OUTPUT

FREQUENCY

METER

AN/USM-207

ATTENUATOR

CN-796/U

HEAOSET

M-I40/U

 

( NOTE 2 )

NOTES:

1. POWER CABLE TO REAR POWER

RECEPTACLE OF RAOIO SET.

2. TEST CABLE; SI IN RX POSITION

(OPEN).

3. DASH LINES INDICATE DIRECT CONNECTION.

6 6

GRD ANT.

■51

o RADIO

5 SET

3 AN/PRC-74B

KNOTE I )

POWER SUPPLY

TMM20-WO-9SH-CI-ISI

Figure 5-i. Receiver sensitivity and audio output test setup.
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(3) Set the variable attenuator to 0 db.

(4) Adjust the AN/GRM-60 for an out

put of 2.001 mc at a level of 50 microvolts.

(5) On the radio set, set the band-

switches to 2.000 mc.

(6) If necessary, readjust the output fre

quency of the AN/GRM-50 to obtain a beat

frequency of 1 kc on the AN/USM-207.

(7) On the radio set, set the R.F. GAIN

control for an output indication of 1.414 volts

on the ME-30B/U.

(8) Set the controls on the TS-723A/U

to the positions required for it to function as

a distortion analyzer.

(9) With the TS-723A/U functioning as

a distortion analyzer, measure the total har

monic distortion. It shall not exceed 10 per

cent.

(10) Leave the equipment connected for

the test in d below.

d. Frequency Clarifier.

(1) Set the power supply to 12 volts.

(2) Set the variable attenuator to 20 db.

(3) Adjust the AN/GRM-60 for an out

put of 2.007 mc at a level of 7 microvolts.

(4) On the radio set, set the band-

switches to 2.000 mc, and turn the CLARIFY-

PUSH TO CALIBRATE control to midposi-

tion.

(5) On the radio set, adjust the PEAK

NOISE, ANT LOAD, and ANT TUNE con

trols for maximum noise in the headset by

following the receive mode operating instruc

tion in TM 11-5820-590-12-1.

(6) If necessary, readjust the output fre-
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quency of the AN/GRM-50 to obtain a beat

frequency of 700 cps, as observed on the AN/

USM-207.

(7) On the radio set, rotate the CLAR-

IFY-PUSH TO TEST control fully clockwise

and then counterclockwise (do not push in on

the CLARIFY-PUSH TO TEST control).

Check to see that the frequency indicated by

the AN/USM-207 varies between less than

500 cps and greater than 900 cps.

(8) Leave the equipment connected for

the test in e below.

e. Rf. GAIN Control

(1) Set the power supply to 12 volts.

(2) Set the variable attenuator to 20 db.

(3) Adjust the AN/GRM-50 for an out

put of 2.001 mc at a level of 5 microvolts.

(4) On the radio set, set the band-

switches to 2.000 mc, and set the R.F. GAIN

control fully clockwise.

(5) If necessary, readjust the output fre

quency of the AN/GRM-50 to obtain a 1-kc

beat frequency on the AN/USM-207.

(6) Record the audio output level indi

cated on the ME-30B/U.

(7) Set the output level of the AN/GRM-

50 to 0.5 volt

(8) On the radio set, reduce the R.F.

GAIN control until the audio output level on

the ME-30B/U is the same as that recorded in

(6) above.

(9) Set the variable attenuator to 0 db.

(10) Set the output level of the AN/GRM-

50 to 1.0 volt

(11) On the radio set turn the R.F. GAIN

control fully clockwise.

(12) Check to see that the audio output

level on the ME30B/U is not less than 0.707

volt

(13) Leave the equipment connected for

the test in / below.

/. Bandpass.

(1) Set the power supply to 12 volts.

(2) Set the variable attenuator to 0 db.

(3) Adjust the AN/GRM-50 for an out

put of 2.001 mc at a level of 50 microvolts.

(4) On the radio set, set the band-

switches to 2.000 mc.

(5) If necessary, readjust the output fre

quency of the AN/GRM-50 to obtain a beat

frequency of 1 kc on the AN/USM-207.

(6) On the radio set, adjust the R.F.

GAIN control until the audio output level on

the ME-30B/U is 1.0 volt

(7) Slowly increase the frequency output

of the AN/GRM-50 until the point of maxi

mum audio output is found, as observed on

the ME-80B/U.

Note. If the needle on the ME-30B/U goes off

scale, torn the range selector switch to the next higher

scale.

(8) Record the frequency obtained in

(7) above, as measured on the AN/USM-207.

(9) On the radio set adjust the R.F.

GAIN control for an audio output level indi

cation of 1.414 on the ME-30B/U, at the fre

quency recorded in (8) above.

(10) Decrease the frequency output of the

AN/GRM-50 until the audio output level on

the ME-S0B/U is 1.0 volt (8-db point).

(11) Check to see that the frequency in

dication on the AN/USM-207 is 300 cps or

less.

(12) Return the output of the AN/GRM-

50 to the frequency recorded in (8) above.

(13) Increase the frequency of the AN/

GRM-50 until the audio output level as indi

cated by the ME-30B/U is 1.0 volt (34b

point).

(14) Check to see that the frequency in

dication on the AN/USM-207 is 2,700 cps or

more.

(15) Disconnect the equipment

g. Adjacent Channel Rejection.

(1) Connect the equipment as shown in

figure 5-4.

(2) Set the power supply to 12 volts.

(8) Set the variable attenuator to 0 db.
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(4) On the radio set, set the band-

switches to 2.000 mc.

(5) Adjust the AN/GRM-60 for a beat

frequency of 6,500 cps on the AN/USM-207

and a level of 5.0 millivolts on the ME-80B/U.

(6) Check to see that the audio output

level indicated on the ME-26B/U does not ex

ceed 1.414 volts.

(7) Lower the frequency output of the

AN/GRM-50 until it reaches a frequency 850

cps below the radio set frequency.

(8) With Headset H-140/U, listen for a

beat note 850 cps below the radio set fre

quency.

Note. At this frequency, the beet note may be

inaudible; however, if a beat note is present, the ampli

tude indicated on the ME-26B/U shall not exceed 1.414

volte.

(9) Disconnect the equipment

5-5. Transmitter Teste

The tests in a through / below verify that the

transmitter portion of the radio set meets the

minimum requirements of a new radio set

Soto. Throughout these teste, whenever the radio

set is returned, it is essential that the CLARIFY-PUSH

TO CALIBRATE control be adjusted for a aero best

in the headset

Caution: Do not attempt to tone the trans

mitter without the DA-75/U or an equivalent

50-ohm dummy load connected to the transmit

ter output.

a. Power Output.

(1) Connect the equipment as shown in

figure 5-6.

NoU. Do not connect the AN/URM-127'a and

the adder network to the AUDIO input jack at tins

time.

(2) Set the power supply to 12 volts.
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(5) Select a frequency from the chart in

(7) below, and set the radio set bandswitches

to the selected frequency.

(4) On the radio set, hold the OFF-ON-

TUNE switch on the TUNE position. Adjust

the ANT TUNE, ANT LOAD, and PEAK

NOISE controls for a maximum peak on the

ANT IND meter.

(6) Record the transmitter rf output

voltage shown on the ME-26B/U.

(6) Compute the peak envelope power by

squaring: the rf output voltage recorded in

(5) above and dividing by 60 ohms (the in

ternal resistance of the DA-75/U). Peak

envelope power (PEP) - (rf voltage) *

Example: Assume the ME-26B/U indication is

26 volts; calculate the PEP as follows:

(26)' 676
V- ="60 =13.4 watts

(7) Perform the procedures in (4)

through (6) above for the remaining frequen

cies in the chart below.

Tmt Cw Carrier I'm fill

FREQUENCY PEP MJ)pTi99tOtl PEP product*

Ke Watt* Dbdovm Wet* Dd down

Uf>p*r Lower

2111 16 ±3 £40 16 ±3 >20 £20

3888 16 ±3 £40 16 ±8 £20 £20

4222 16 ±8 £40 16 ±8 £20 £20

6777 16 ±8 £40 16 ±8 £20 £20

7888 16 ±8 £40 16 ±8 £20 £20

11666 16 ±3 £40 16 ±8 £20 £20

12444 16 ±3 £40 16 ±3 >20 £20

17666 16 ±8 £40 16 ±8 £20 £20

 

(NOTE 4)
 

(NOTE 3)

2

ATTENUATOR

CN-T96/U

SIGNAL

GENERATOR

AN/URM-127

NO.I

AOOER

NETWORK

(A OR B)
r

L

SIGNAL

GENERATOR

AN/URM-127

NO. 2

AN/GRM-33A

UG-274A/U

j-^j"~~~-(NOTE 5)

(NOTE 4)

,NPUT (NOTE 2)

FREQUENCY

METER

AN/USM-207

 

(NOTE I)

VOLTMETER

ME-30B/U

 

NOTES:

1. POWER CABLE TO REAR POWER

RECEPTACLE OF RADIO SET.

2. TEST CABLE; SI IN TX POSITION.

3. UG-274A/U.

4. PROBE T-CONNECTOR HP-II042A.

3. DASH LINES INDICATE DIRECT CONNECTION. TM3820-39O-33-I-CI-I53

i

Figure 6-8. Intermodulation distortion, power output, and carrier euppreeeion teat setup.

5-7



TM 11-St20-590-35-1

(8) Leave the equipment connected for

the test in b below.

6. Carrier Suppression.

(1) Tune the AN/GRM-38A to the out

put frequency of the radio set

(2) Set the AMPLITUDE SCALE

switch to LOG and the IF ATTEN switch to

20DB.

(8) Set the radio set OFF-ON-TUNE

switch to TUNE, and adjust the CN-796/U

and the AN/GRM-33A INPUT ATTENU

ATOR and GAIN controls to position the peak

of the sideband signal at the 0-db line on the

scale.

(4) Set the AN/GRM-38A IF ATTEN

switch to ODB. The suppressed carrier signal

shall not exceed the 20-db line (40 db down)

(fig. 5-6).

(5) The hum and noise signals shall not

exceed the 10-db line (80 db down).
*

(6) Leave the equipment connected for

the test in c below.

 

Figure 5-0. Carrier suppression display.

e. Two-Tone Power Output.

(1) Set the power supply to 12 volts.

(2) On the radio set, set the band-

switches to 17.999 mc.

(3) Disconnect the AN/URM-127 No. 2

from the adder network (fig. 6-6).

(4) Adjust the AN/URM-127 No. 1 for

an output of 1,600 cps (as indicated on the

AN/USM-207) at a level of 600 microvolts

(as indicated on the ME-30B/U).

(6) Disconnect the AN/URM-127 No. 1

from the adder network.

(6) Connect the AN/URM-127 No. 2 to

the adder network.

(7) Adjust the AN/URM-127 No. 2 for

an output of 2,100 cps (as indicated on the

AN/USM-207) at a level of 600 microvolts

(as indicated on the ME-30B/U) .

(8) Reconnect the AN/URM-127 No. 1

to the adder network, and connect the adder

network to the radio set.

(9) Record the RF output voltage shown

on the ME-26B/U.

(10) Compute the PEP as shown in a (6)

above.

(11) The computed output power shall be

between 12 and 18 watts.

(12) Leave the equipment connected for

the test in d below.

d. Intermodulation Distortion.

(1) Set the power supply to 12 volts.

(2) Set the variable attenuator to 10 db.

(8) On the radio set, set the band-

switches to 17.999 mc.

(4) Repeat the procedures in c(3)

through (8) above.

(6) Tune the AN/GRM-33A to the out

put frequency of the radio set, and check to

see that the difference between the peak am

plitudes of the 1,600- and 2,100-cps sidebands

does not exceed 4 db.

(6) Refer to figure 6-7, and note the

third order intermodulation products. Com

pare this illustration with the display on the

AN/GRM-33A.

(7) The amplitudes of the third order

intermodulation products must be at least 20

db below the peaks of the first order sidebands.

(8) Disconnect the equipment.

e. Sidetone Operation.

(1) Connect the equipment as shown in

figure 5-8.

(2) Set the power supply to 12 volts.

3-t
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MO ORDER

moouera

TMM20-S90-3S-I-IS5

6-7. Intermodvlatio

(3) Connect the telegraph key to the

AUDIO jack, and key the transmitter.

(4) Check to see that there is an indica

tion of not less than 0.2 volt on the ME-

80B/U.

(5) Disconnect the test equipment.
 

TH3820-S90-3S-MS*

Figure 5-8. SideUnu operation.

f. Transmitter Frequency Cheek.

Note. Each time a new frequency is selected, the

CLARIFY-PUSH TO CALIBRATE control must be ad

justed for ■ mto beat in the 1

(1) Connect the equipment as shown in

figure 5-9.

(2) Set the power supply to 12 volts.

(3) On the radio set, set the band-

switches to 2,111 kc, and adjust the ANT

TUNE, ANT LOAD, and PEAK NOISE con

trols for a maximum signal as heard in Head

set H-140/U. Follow the receive mode operat

ing instructions in TM 11-6820-690-12-1.

(4) Adjust the AN/URM-127 for an out

put of 1 kc at a level of 600 microvolts (as

measured on the ME-30B/U).

Note. The accuracy of the radio set frequency

reading! will depend upon the accuracy of the 1-kc

signal from the AN/URM-127. To verify the accuracy

of the 1-kc signal, disconnect the AN/USM-207 from

the output of the radio set and disconnect the test cable

from the output of the AN/URM-127. Reconnect the

AN/USM-207 to the output of the AN/URM-127, and

check to see that the frequency indicated by the AN/

USM-207 is 1 kc. After verification of the 1-kc signal,

reconnect the test cable and test equipment as shown

in figure 6-9.

(5) On the test cable, set switch SI to

the transmit (TX) position. Check the fre

quency indication on the AN/USM-207, and

compare it with the limits shown in the chart

in (6) below.

(6) Repeat the procedures in (8) through

(5) above for the remaining frequencies in

the chart belcPW.

Trm»gmitt§r ftm—M meter rmmmt

(ml + rt+ *v*M*ni

(kc) Low limit (kc) Hie*. Hmit (kc)

2,111 2,111.92 2,112.08

8,228.08ft 999 8,222.92

4,888.92

•Van

MM 4,884.08

5,444 5,444.92 5,446.08

8,665 6,655.92 6,666.08

7,666 7,666.92 7,667.08

8,777 8,777.92 8,778.08

0,888 9,888.92 0,809.08

10,999 10,999.92 11,000.00

11,000 11,000.92 11,001.08

12,000 12,000.92 12,001.08

13,000 13,000.92 13,001.08

14,000 14,000.92 14,901.08

15,000 15,000.92 15,001.08

16,000 16,000.92 16,001.08

17,000 17,000.92 17,001.08

18,000 18,000.02 18,001.08
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«الس»كل سعقللح٠ لل سمهههمدميل،.ييعللليييصجيييييص
سهسه« لالهلل

)لهل

«عقن »»٠عق يي )لاي-هصنلعسلييييصسيبيعتصسيي

اع٠مهملهنتح عهإع يليلل نك يل قاي،للي٠ع،ل، «هليمل «وال بآ ).(مه،ععليلسييههلهلكهلي٠لع

.قوواق ههء؛ع ٠س»ههلس اسها قامهع٥اعقس «-عاق «.اع يي يجي-ي-ليسي-ليهي-ليمج

ةي

عالي

لت

.لل

،

)ال( عهعع هملع عج٠ ...-......-....ستيريم »(،٢سهل

مهس«اقبل .. ...........هديصر ٢٢مهمل

سح/اههاجتسالد رللوم» ءههههلهه

اء(

اعله هرمع لل تتتعرعمعتههعرصصعرصصصجعهع قاال٢ي مهلمملهلعح ساه سسعيعصي،.عتع٠ل ..ري يعي ).(له،ي

.الكل هععاع اس-هلس .عسعس ايب،٢رهث

ىه-هممساالعقههق .اهمهي اقجع٥س )ال(الاي ٥»الهعداثدهل -واو . ل .هصقي-نص ك ل يصسي ).(«ملي

رال-مهماهمل .ليل --لصتي ي ي هي

اح
هخت» .مهلاه ه٠هعمهمع سار

اه(

٠الهساللل»و ٠اع هلهبههق ي جي ي ل ه ك عي )ال(«اي

اهي-ايسن ةلقع »ع٠عه يس . ل )له(ةي
سوه-هلدي ي،للل٠ييي ي-تيسل يي .«اوي

سالقههل٥همل . ي ?{.{...---{.---{.يسيرع )يا.هل

سا-عاق .صن جمهاسسيصييسرسييسهيس «اعايج عع٠اع يلي ثيمهصيعسسريصسسمهصس ).(«ملسا

ههةن هماع ي ل ي-مهتيس-مهبره-نوسبميس كة(هوي

،لعاههل سكواد ي ي ل . ل ا٢اكص

سقهه،ح لل .ي-يي-م . ع الملسا
عمل -مهل ءسههلهخت

)ةو٠( عاق قكملهع سا . ي . . . . ا ي ك ل ص )..(٢مي

ا-لواو (اج كهق ل ل س-صصخي-ةيعيبر »(الاي

«همهم-ن اعع٠ كيه ي ا هسهيس،ه٠ )هلالي

اس مما»سههعهحو« يل لهك-سبليل-لييل )ال(٥»مهث

س-هالمح يي سسسسصسسسيعرسل٠يييجه )له(«مهل
ال٥ىلن علإع ي-تيصع-سيسي يل. لي٠ ي .. هي ).(مهي

{«.اماع المهحع-هملس ي ل .-.ص-جيه-لهي هياالي

يعدن هعهإع ا-ار .هلها وو امهاس ص . ىامحهث

اسيللق .اهلا.اسمه مهع٥اعحا ي ي ك،لاي

امسق عهإه يي صيميهيييتهصمههبنعسسص. )ائ(ةي

«عامسل -وار ل ك يييسلسيرييسيهءيي أجللهي الصاح هكو« يعسعيلعلصرييسصسيسهلعس.ييي (حهد

جلههمدمه دمجعمهههععلح ..مهمطل لحرءههطيه

«اق س الكلح-هندمل

اق؛ . اقسلا . .. ىهس هقلم«اعلس
.سملهء اكالسا »٠اطخل «.اع . سدق

انا اله-لجسل .هل

ه»ة

.الد ةل . ح٠ا ميس هلهعا

ااا المع عملا-هه . . «هقاس «الاه.

كا» سدللالإ« د٥ة لهال ةهح اجلنياملمملرمداو

عهلههتثق انت.اقع٠ ةد. ««ملهء ع،مهل.(الالس مهس

٢،ربل

.هملاعو

هلهه، ططقلل اللملاعههطههله٠اهلهنل
ل

،عع.





،اهااسسا

..«سمالع٠كاهاالع

«الص»قديعلطهىه«ءاسءهثهيبعههيبهه«ع،هاملسهمعراساعلم.قععههمكطهعحبهمعععممسسا س«عك،ال٠

ههءطعكتحمه

او٨«هلنت««هل................٠قها«هع،مهملعهم»هدهسوسخمعهقسععهعاعع««مقع ٦ططلطهح«

اوا«هك«اسل..............ع٠الامصوطهس،سملسعععهكههقهلوا كقءعمهقه٠

«حملك«ووك.................ا٠كوهمل-هليبقحهععهعممهلممهءالاهحععمل كلءسعه٠

«لالع«ووك.................ا٠قوهحبهمل-هدسحاسلالهءعلنيكانيهحأععل طمهأعهععه

«ةملكل«حوري.................ا٠كوهمل٠هتهمليبملحهععههعهويبطلكههدللمععهمهسلل الملءهاهثعهم

٢طلللست..................ا.عمسعععلصهصيسهينلء،إل،لمععه ،إلقيق«كل.

هلململصووو،قل.................ع٠الممه٠.عملكهثعمءحه٥ءحمهخللكلططلككقو٠ «هنهاوع

،،ملربةس،ي............عاحبعههيعععملللعققق،مععهقيبطالب(مهاحمهعمطحك٥ هلهكلااعب

ععه س«عثو،احل

(هلللربهعون،يل..........٠٠يبمهعهمليبملعملللك،معععيبطالمطعكهوحهه هلسء

٢طلملاروال/ويلل............ع٠يب،عضعهأيبيعلطلهقعههصممطالبكههلمعي،امعسيحههتس .

سمكلعه«ل طالب

٢طل«اسيلو............ااس،يبمللميبسعهأيباعلاقلقوعععهحبهق،طهكهمعععيب طهقيكهولطكلع

طسعقهههءهطلقلكهفللنعلوالقيكهقعكلهطهقطمحكتكلوععه الكاعمههممء

متطل،ملقهقس،ق............٠٠حعهيبمههلاهحباهقعععلطههض،تععممطالم طهلعععمنل٠

طهقهلق؛كوبطهمههطلعق«طومالهلاه،٥اهععهموعملمهئهممهعقمطلععلهعلع

ععه طاههيب

آاطلل،قهقسلل............٠٠حباهأيبقهلءاوحءهقحءحعهكوهطلعاعممطالب الال-رمالب

ال٥اهس
هل،لسوقهك،............٠٠-مهوءيبكعا»يبملعلععهسطل-ععممطالب سجطهع،هلب

لجلمهتهمميبققع طالب

يتلا،لقهقسلو............٠٠حمعهيبمهه٠عاليبقعلويفكلعءحعهاههعهطلسهمعععمم سسع

.عملسعءع،ه«ء («لحاس

،للكهقس،«............٠٠ككعهيبحلالطالبكهعلطمعهيبلهءقململعهمم.ععهسهيب

اهلقعقعا»ع٠طاسمل





ا
٢دهااسالعسىلقس

عمهمهاقاهالطالالاق

عههاه

اقااجاقكنأعوالاممه٥اهاحلء٥اقالهاقاههاحالعع٥اااع

اسح

اطاق٠ه«اعدههااه٢اقهههاهكبع«اهلاه

الوانت

«لانو»اق»اهااع٥هلاو

..مهلمعاقااه(اه٥عالهبوا٥هه

اقس
«هللب هماع

اهلعسنتكنتاطههععأممسمععهل.لعل علس

عهكىعهعمكله-هوههلكلهن (طم

ععهععملع«هيبهمهل.انععحبهنههقعنتممهل دقه،عهتره،هط

هلاو-هققعض

ه-عمل
عسوب أع

هقهقعلاع٣ءههععه٥ءعكعل(ماهقهه ههكهتعب

هادملالهماناه«املسم هدع

.احمجللكعممهكممهسبح«نعد«عه «هممع

عمهءعلهنتعهلهنطيهللهالها.انادم سهملهه

قثقععمهدعععيعههقعععهنهو٠الهم«كنحملم هومت

مهعممهيسعاناومحس٧ههل٤هنتمميءلعيبعهنته ك

.هنتههعكعهلعهع٠«مكنعالنهه«هقهئه٠عسهل سهكععل

.مهالاسهققكععهوعنتهلقلقهم قلق

عههجهعهئعهع٨هاان،عههقهععطاسالعهعهل عهكنتهس٠

لقهنتحاعلهأاس.هعم كواص

اه٠قئمجلهللكقئمهههههنللامعالل«نعانيهر و

««ساه سهل

كءطئعءهعلاس٠«ماعلمي،٥هو،«سهمر عهاكله

«مهب-«مم{«مضعهالههنوقلق هههههوط

-ضعلههكالهعيبق،كعلملقسيبقعل ع

عسهمعسعضعحبهماقعها.«تعملاعو مهلهن

اظه٠أععملءطععههكهثههسعههلعلمل ٠ههرع«

-الهععءهاجحب.اقعهنخمعاهعانال مايهل-وها

ققسمعهمهلمهليسا«هق هسهعء

ا«هالاع٠ههسأللهلمىعلضدقالسعععهململاس

الهعكععههلهققعكهطلسعع هدع

يطع.السعءميبهلممعلقهراعنتعهظنع اطهللهههب

هوملعاهللعاهمهع«نتلعمم عع

عهماظقءعب.هماع«لعهوسأهكيبههه

املا«مس»«سهم٣قنيعههعاناعمتدطلممه له

هغس٠سالكهطهلللنتههعانأيباقلقءطقكقاناملهس

ه
٠لهس-مهابام-هءسل أللملقانجاضهق.

.اهمهنهعمطأانهعيبللك.انقلقهطه

طاحسمءيبهقليهمسعهبوععهلعسمسهر )قئس

هبئهههقهه ععه٠مهمل

املاقئهيهبهبهئهوهله٠لههقهملههحلعه ىل

انعهاهنأهععقهانعأعكععهماناهسسمب عللهقلمم،

حعمستهاهنأههكهنء-نابم لع

.ع-علاهدمتهيع»أهععه٠حسمسليب اناه

صانهلههلخمايذهعكهملهههومعهملريهامعل ٤كلسهب

العلل٥قالقق«لعنيلههسانعله لقم٨ري،ه،قري

عيبم عع،قأمههههل

«ه-لهسء-عملسلهععملكدء الحع«٠

.طالقسع أعلسهئع

«سملهسسههلعنتهههسههههء كهنانعانههق

«سما-همههقههنتملانملعلقلانلس لع

اهلانحجاسجقهعانأانوادعت،كلع«مله ع«عانهفريع٠

اناههنت«الم هه«لقلط

«قوس-تهنأهعنتههلنتملتكلصه-ه .

س«مهاللعءأعملانقملأهعنته عقاوم

سان/ههنكععهلعهجظعل«ملوهء ٥قه

هههاان.عهملهلاعلكانقعلأهمنتهه ةاعال

عملعختعاا.سنههانأمحهع٠انيهمهلسنهه٠

عسوي
هو-ملعنسانكاندمععهسملعملحانكاه اهي

ععطععهنم هاهن

هقملسملانعنتانكاوهععهسملههللهمهسلل مله٧همل٠

ععطععهنع سح

عقو-،انهعانماوهيععها«ملنياق،هلهريان ملهسمل٠

انسم ارهس

وكدا-لصأععكن«سال.ههسههل له

هاهن-اهههعله٣اناهاعيبلل ايه٣

عههساو٠ةعهطهكععكهلعهنكهاملهيققعنت،

«هوه

»قق-ملصادمعكن«مهال.هسههل٠» .كانيس

ع،كلع«ملههاهعقل٧حههو لاهحبمقئ

.هل
هتعععهعللمحعهضع.ععل،حعالالارهق اع

كلعهه٠اللعهوعيبهسملولهءعلمل« مهلك

هه-مهلعلعاهس(«هه

٥اسهيلطا



ا
(ههااسق.قإقس

ظعء«لقعععهل-عهه-هأههكععاق ٢كلص

«عانقال«ومداع مهلقع

.«عسعسمهه٠لللعأعهنسم ياع

ععععع٠عملهمحبكععهعانطهاهلاههل عقئمههملع

ههققععمععيعهههلههو(عقبععهل كاهو

ه-هنأاقصه٠.«هق«عمل-اهبهيمهلمع .

هكهحمههلحباهيانلنهعق»قهسهنطمهعأ»أيبههومت لكملسهن

ةلعلا«لعهههلهمتيبصعهناله .

)عل«هق«عأعههععسمههيبقامقههل. حقاععللقم

اناختحهلعهأسكلملأعكعحانمهلجهثمل٠عه هتهمل

انهقملعنتمعاهسملعسهوضهلامالهقلقمل٥،ع«٣راحهتهير مهلم

«العلههايلاقا«هداانععععهوع هومن

دهعملألقالقمانلنهملمهعياضعبأللأخ٠عهه««هد يقهعصي٠

اناهمتكمل٢٥يبع»مله-مهملعمل

«هلهبره«لمثهب»هسقسههقه،ه

هوسا.صوه٣هعيعانهينتعحقهئهثمهاعهل صهم«عععم.

اهسمل٥ىلمحنع»عععمل عان

«-اق-هأانعققذه-«ههلو٣ماعيبلهملم.هل مليبمهل٠

هلقعماع-مل كن

اا«مهأانعنتقأه٣هنس٧يبحل««اعمسو«هدمل إه٧ل

اطقكميهنن،ه-هن ته

قاسأصأه٣س٧٥ههلو«لهملاالعهالي اهسملء

اناممهسلعهل«ه«هن ههعءاععههله

لقص-هناهطعان«هقه-مهلج ساه

يلحكعانهلسساو«ههملس هتملو٠

.عملءههئهأيب،و اس

ممنتعأهملسهمل
هتهرهملجاهملعتععهلاامتاهتالاهن ٠هم.

انطهقكلملااووكاهعال«يب كاه

ا«ل٢مطه«هختعاعهنمهلجهيعاسملأقق هم

ل،هنطمهعأهقيبملأككععهعححمطيءان«هنااملع ينوملع

ارهنععملميهلحنتهململهلهانأخلعه(اهملسههعان كلسلا

انهققهعععاهسمل٢كهلقهاهعه«تااألأه«انم صههععلقيب

سءملههععع.ل٣)أ٠ع٠وحلاونتهطيبمقمهل انام

هلعكهوحقه««ملعتهأهقسكقململمسقنت«لاهك مهلمعب

هااهكسععقعانهصم

«ىهلمرهعء»معهضسداهههوهي هدع

متاسهلهلصمل٥سهثقانسعمله،هثا-احملا اناه

ساسع٠ءهعلاناهعل«سأهععأع ملهسملب

كانهه-هن ك

قملس«هملسهعه-ناهاهسملعع«ع«مله («هد

معءملههءع«كدمهدمتاناهع-هنأههكأع مله٧همل٠

علسلعل«هنتهن ك

ةحساماهسهن-هلعععهثم«رصاععمه«مله اناه

ملهامل.م-انمعهقممكهلقههاهنهمعملو

هملس عيلل٠

قئععععلاق٠الهوععقممأع ااهكهألي،و

.لنيمهئهحسعهأ»،ومهويبض٠ أعكهتعانم

مهلمعال٠عههأعههملانعهاهاهانهو أهسع٠

.كمعهياضعهمها٥امل-يبيبع«مله

«هلس٧ساختدليهتعنيهقأهه-هلقلق،طعههحمل كل

هكطءعنحعأ،أهجعهامت(اقريالفه٥طل«كو٥هلهاعه

»مععههسسهوه

هبسلهمللهب٨هتهه« نتععهيبمساهه

إناهتمتعممعاوملهنأهها١ل٧«هع أعص

مهوعهللعلقععهلكعسعات(«هقاهسمل هب

كهنعانعلحبمهعيهأيبق نتسسأهنعلمللم

قاعهععهملعأهمققق٠اا«هثقق اهم

ععممهطاهومعهلهصعسملهلأعسامل» مله٧همل٠

كحمهعق«هنتهن القملههمسقهئعلملإل

قملس،هممههاهأهها««هنت هه

-تالاقمميبقهلهسسلكعسامل» ملهسمل٠

.معلعل٠هن اس

ققسعمععاقملهأاقك٠(هوقا-هلمله«هعمم هلص

٣هق،ق٣هثعءعاختاأانومنءه،علءققان٥ ععا

هته-ععاناهتهملهأهسمل ملصرهمل٠

عقمحههلاعلس،ان ،طه

مب«-علقئ،يبثلملفا«ءهبقعكهثعانهع سل

هبعاخعملههسسايععأععلهكان،أهمع «لصع٠

كلملاوهبهلهءعنتأعقانأهماهو «دهعلل

هل«مه«س«هبهبملققكععههحبان«ه .هق-ملم

سادهءنتهكلاووههجعععيبعكننتمحع٣ هقهستقي،

مسالءهلهمهوعسعانأمه. ععهل

ععانأ«أ،واه٠ملهت«م-ملهاناههلهعه،دمل متهم

كيهعانيبأيهأهثهك(«هل.«هعالق«لم«كاهك ههحققهلعلهعم

هتكعههثقهعهملدعععضمق،{هه-انيسل لهس

عقهللمسأهفعص-كانهوانهوأهلسللق أهعععم

.كللق»اك اس

ولاةمله،٥عاساهلأ،هعلع سك٧هه

صأعأهأهوسمل،ان،عهمل٣«عقي هطعع

«عو«عرهعكللهس،كسارهاء عاحعك٠
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٢
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٢
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٢
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ع٠،،،،،،اه

٦،««،هه٠

العح،ه،هها

اه،«»٠كه

اا،،٠،،

،ه،،،ة٢

ا٢٢٢ا،٠
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»ا،،ع»،،ص،«سهاا،،

اوو»ج،كا،«،

لهوههصعه،ص«ص،ه،،

«،وعا»،عع«صو،»،

«»،،صو،،-هع،،
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،،ل،-ا،،

،٠٠قص،،،-«،،

««م،،،سم،ص»«،

،،»اص،٠.صهل،،،،

«ا،هص»سه٢،،

،،،،ص،اه،ه٠ها،،

«،،عس،،-،،هن

،ا،،س-،،،،

،،.،رع،-.،،

و،،،صه،،-ه٢،،

ا،،،ص،ه،س،،

....).....).«8

،»اه،س،،ص،هه،،

،»ب-ه،،،

لس»ه«ص،،،ل

م،»،ص،،،ه،ع،ا،،

٠عا،صا،،صههعع،،،

الال،،

الس

«اهاب

«اهه،

الس

«اه٠،

«.مل

«اهام

الس

«اهاب

«.مل

الالل،

الس

،عهه،

الس

«.مل

الال«هه،

«احمل

«اهاب

«لهال

«.هل

««اهاب

القهها،

«اهام

«اجلم

«عهه،

الس

الال

««الال

«اهاب

«اهل

««امل

««.هل

«اه٠،

«لل

«قههق،

«اهاب

«اهه،

٠اهس.

سال

اهس٠قم .اا»

..ي لسع،،

مهالاالل

.مهاال

اهاسعهل

عضص.اا

عههسعاا

عهه،لو

..معاو

قههص.قو

اهههه٠عا
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..مع«و

.مااو

اهاصعاا

عمساهق

اهاصععال

.عمالمق

..رماق

سةق

..وهعا

.ممع»

اهايم«،

اهعص،اق

مهاسممق .هن

عقي .،.

اا. اهاصع،.

.امااع

اهايم،اا ٠اه.

لاع. علهلا،.

اهاصعال. ،،اا

اه.ل اهايامع ،،

ر
ىححئ»قهحال

ةاحع الالااههههلا «اهل

عيبو للهااعحع لل.ه (لله

نت كمل قل ).

.

هل«هلالالهلعه

الححك»٠

الاق

ااهلال،هه

.ل ).

و

العالح.

.مل

ع٥اه

حو«اه

هلعالقا المل

لالربل،ق«ااا

ا٢ل

اها،«ال «ال،ة لالا٦ .الالالة!««لالس ع

هههلعههنط ، .ارهق



الا ا-اهلهس،،

صسههعيال
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ع
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مم هلههههوم الههس، ههعءعهل عععهر «.هللمههمععههلم هتمهم

هث٢
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٠،ثهل
سعه ،



اللط ،سيهر،،

 

إلهإلهوحسإل

سل٠يه .«-ال عهعهدهنا »لهسعلعئ قمههحطه( مثكهههه

اايهلههس٦ؤل

عت١

٢كال
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ممست

ال،

٢رل

١
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٠

.«

الي
ب

»

«نلال ،مه

هف اه ٠ اهه
مامهل

.. رم،

. رعلجنبنتنبتسس«.
٠.

مههه
٠

جر
إلنخثاق

ال،

ابد

ما «همحي

هل

ددن

» . هن٠ن٦هميلط اعإكل

اهيسهت؛

١ يءل «اق

اق٢٢ال

. ة جوعتء

ق اه،ا
،

«هلاه عم

ام»

٢ةئ

الح

مهال

»

«

،، إ إا
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كل -هنت-س،،

 

ا
ا اس- - لج صص-٠ي نس عي علع-

ا

اهع٠لصهعلههههسلهبيق

كل ا

نل

٢ا،ال

سل

عههصو«رهق، «سح عههحمقس ،هههسعتههمم ٢هل،عسإل .مهمو

كل

أ

اليل.

هل اهق

ةنا هو

.إته

منه ا اهنئلنننبمنميلثئت.

رمئلهمتلللهربغهق

»

««ايل كلعهلههنق ،

هقهق

هت.
يمملئهه اانننقيهي،م ن هةىيبق

)

هه

ق

،غعع

-أقعهل

.ة٢

٢أقعاع

»قآل

،
،

ا

ا «الو

اسمنلامملنمئمملنيي

ةلق طععاااااااطي ٢ال رسسسس

«ال -

،

،هلعس

٢أق

«آل

ام

اهك

ععععععاآل٢

سستضس



سمهلل

» .السعهوهرمع ههمس ممتعهر ههلهسعقههل ٣يسإل مث،مهلعق

٠عليهتققصههبةق
كءو

.
.

،

للمث ا-هقلي،،

٦

هتعرهما

.هب

ث

، أ

سسسصسس

ي

اععع-ح،

هلس

آ

هسنو ال ح،سةق



لحل مهب-هلهجل،،

مل

،اا

،عال«

اعاق

لق

اق

اق

»

،ه٢ه

،لواق »،

،ح اهك) ،اق

عا

، الهواق «اق

»

اال

ح

، لواع

، ،عه، »

.

ا اقاق

اق

اق

.

اق

عحهه

الكاع

اق.

اا

ا دهعاع الال

حعقه،حعق

ا م-لحهد،،ااهس

امهب ٠،حها،اه«،عه،،،ح٥س

حهه،ارسرهعق،هق٠ههقم

امعهو، ٠،قها،اهال،ح،،،اله،،ق« س،ماححيهقهق

.مالالل، اك،،

ا، اهققح ، اكل

قهقس

قله،،،

،،٥ههه٥ ال.ا،

عها،لح٥سلها،،ق٥ملاهع

حعمس

،

ءم،ء،.

عهك،

«٠اهملا،كل

، ، الاه.اهعد.

ل.«ال.اع،.اال .،..،

..اع،ع،حال

. ، .ااا

مههه،صههل

ا-هحههالطالا٠ع

.مهس ءاع،٠،ععه.اهاوسو

ءعه، ال٥،قكم.ح،اه«حعهقا،،،٥سح

اع٠،عهحعهسهماالو،هالهل هعمو لاع ٠هع٥ع

اسد

.اسورالالم،،

ءهه، طهدعهعالاللع،،،،همهههدو

.متو محال-ولهد،،،،هضه٥و

احار امه٠د،قسقا،ا،اه،حقالق

اهل٠، لحه،حهققع-«الال

.ممر «اع ااه-ع،٥ههع٥ع

،لل،كد،،،س،

الع،وهاهسااهق،للعل اقوقهقهل قهقع،هل

ءةلمقاوههمار

ءمله اك،، ءه،عهح«ح،،،،«٦ال،هل

امومه ا-ل،ا،،قهصه«

الب ي.الاوما

،،كطل،ق امهلا-الق

٠.، ه.اههق اقعلسط،ل٢ ..لهالا٦ل، «القع ااهحههق -الها ا٦ل،

ةهلالا ،،ا،،،،ه االالس .«اصع .٥،،الهبحق،

،عم»،

ا٠ا،

»»،،ه

٠اك،،

،ال،،

ه.ا،

،ع،ا،

«.اا

،ع،ا،

،عه،،

،ع،ا،

،،س،م

،ع،ا،

،ا،ا،

،عم،،

،،٠،

،ساه».ا

،.،

،اع»ال،

،ل،.

،،عالا

..،

،«..«

،سمه٢،

.،٠،

،اع٠،

،،،٠،

،ع،ا،

،ا،،ا

،و،،م

،ألا،،

«ةل

ال.ما«،.،

ال.٢ال،،ع»،و

،،اهق،كه

اهاجاا.الم،لعع،م،

اعهحم،لل»

لعل،ال،ا.م،،

«.اع«ال،٠،«الملعا.امه

،،مهل،،.،،«اهمه،،،ها،

،مهل،.ك»

«اه،،هس،م،،،

واهحها٢.».،

اهلهامها.٢لهل،،

،،،حالاعه..»ل،

عهههع

دلق،،الاهال

اه،م،،ا.الال

«اه.،،.،ح.«ر

رعهه،٠ل،سو،وو

.عاقاه«٢ط.،ا.

ا٢،اع،

اهلها،٢هجل،».هه

اك»،وهه،

ارم.امع،

«اهعو،٢

..»««حال،اهقح،٢لهههل،٢ملع،،

٢مهال،.،،

».،٢اهه،

٢،ا.،،

،،،ال،ة

،،ام٢اه.ص،.،اه

،ال،،،مال،،صم،صاام،،،،ههالراملو.

ي٢،،اهل»،ت،م.٢

،.»،».،»٠عع،اصال.اكا،،لت،ة،مهمهاو

(»..مصاع«هلا،

..مال،لام«-لملالو»،عهه٢٠ك،مسق

هه»اهسعهص،عم،ه

اق،ال»هه،«ع،كا

لام«تهالاعع،،،»

هب.ام،ها،٢ياععع،.

وه،ما،،عم،،ها«،،

،،«رال،،،تع،همهعوا»ك،»،صالا

لاق

هق،،،،رقق.تا.ا

ا«لصة،اك٠معه.اقا،ا.عطم،ا،لس،،

اق

هب،اع،ص،،ه-ها

لوق٢ال،»،م،عه،٠
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ل
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س

هه٠،ال
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سالال

سق

عع،ال

سال

ققههه،،

سال

اهابال

كلالال

سال

ال،لال

الال

سال

،قلطمق

القها،

سال

«لامة

سال

سال

سال

ععه،ال

ههه،ال

،كالال

س

سال

عههم،

(«اكق

له

هعههههه٥هه،
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.، ،«

.

ال. ععع،ع

ال اهعم،،

« ٠ععا.،

ق .يم،ا
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، مه،ا

ه ٠را،»

ال قاماا» .اا

.، ا»ال
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.

و. همصع،، ،ال

ابا

م ،٠عع.ا

امي،

ق ععععع

ة ق.يا، ،٠
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.

ق. ال.را، ٠ال
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،.ها،.

«.نل

.«حبق»
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حإ ١. الا )٠

ل

لال،هالحةلك»

ع

قالاللا

الالهللالااهلمل

.ال.ح

الك

ل

٥٠ حال٠. (عاللا
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اههلالاال،ال٥الاا

.
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هالسهو

، «سه»يتياهلالال٠،سهل
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٠ال

هاه هق٢«٢ ٢،

٢٢ال«ل

٢٢

هل٢ال٢حل

٢٢

ع٢ال

هث٢

هق»

حال

عا

٢سسسهط

،ال«ل

٢،

،النل

س٢سسسس

كال

،ال«لع

» .الئل ٢»ال

هقح ثا امملال»

٢٢دااااهط
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«

«س-هط

هو

ةال

ملا

٠ال«ل

، ، اق . ، ال .ه
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اقال٢«
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،ال٢الل

»

ةق٢

،الئل
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ةئ»

عال

٢،

«٢ال»،ل

٢٢

،ال٢حل

الال
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س

٢٢

ال٢

عاد

اق٢

»

٢ال٢الل

»

الاه

٢

الالإاططيي
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لظ ٢امييه،ياكت٢ال

. ،دع ك
س٦.٠عع٠ وهاو

اس ،هبل القنن ٠ ٢

.عقص غاس اع . ال

املع ل-اق قلع . ٢

،الكجل ٠علنهل دتئه اع . ٢

٠الهم اا الع . ل

٠حبلقلهعط كنا . . ٢

عالكل اليبك ةع . .

س كاصل قعل . .

ع-له

٠لقاع «كا

. . ٢

لنت . ا

.لعل كك هلعل » .

ا .ةعمل كل قع اق آل

.سنل هلك اع . .

للع الهك اع . ٢

عاهسل٠هل .معلا انينس اع . ٢

الاق ايقت ٥سملكصع . . ال

٠كلق .««اك . » ج

لهس
. كلمل«اهلعل قع . »

.اعل« كاه قعل . ةئ

٠هلوحةس ٥هك . . ،

٠كقح الاه ةع ٠ ي

٠لاها كلا قلع . ا

ادعي الكل ااقللحب،املع الهل «امس لعل . ٢

دعولا . ٠ ال

٠محق»لهالق لعل قع اا ٢

.ععح اللملله اع . .

٠.امل ٦سه. قع . ال

٠كوه ال-القعلا قاس . . «

٠لدع بال ال-، . . ح

٠«سه انع قعل . ال

ع٠ملةهسو اله هلالا ةعمل هكل ةع ع ٢

اسأك ايلا عحع هسه قع ٠ «

٠بواقلهك االاهل . . ع

.علس قللملاه قع ٠ .

س٠عع٠ع اع . .

.ككع الكك قعل . .

اس، اقصل اسمل اع . م

ااسعل اس كلع لدع ك ٠ ٢

س ،يفقلقه . . ال

..هسه .مهم اسل «اس ،حهاسحب

ههم٢ة

ننننل

س

وقهفوهخ

وههوهق

ومهههط

س

هوهلقم

،

وسهاي»مل

س

٢ها٢

عله،

س

لك

لحم

س

،

سه،٢،ال

ريهوم

«،هكالا

وهوحن

نيكقل،

.هوهو،

.هوه

هس

لمو،

هس

،هك٥

عهوهت،اكة

وهلهوهق

،

وهس٠ةهل

س

،

سههجيال

الو٢وقهوهل

ج-ةلق

لعكإينت

.

جااقمنياههق،عههها،٢

«-»،،،عه

ىننتنتلههه٢،

ريحوهههص

إتلةئللك،،،،

٢اه،

ىضهعوهههسكتن٠.٢

عامس

سه»

مع

اقح

جي«لم،بل

ي

ءان

جي ، احوس،٢ال،ق

٢مع٢ال

ك»

.كص

٠

٢الالجيه،٢،اعهقا،،

٢٢ةئسيمهعم«الال»

هص٢هسنت

لعل

لوالا،٢.هه

س

ةتكسامسق

٠

«»،وهلمحللةق»مق

مهال

٢انآيح،٢اك،

مي

هاوه-هقةق،٣قهلجلهاللي٢

ي

سعههه-،،٠«رجيماليهو

«هو-يها

احم

يميقلهم»،يهلي

والةيس»،٢»عهنت،

لمسم،يهم٢ميلقل

،

،٢.الالةمهدي»ءكلم.احعيبلي٢مت

،«وهاالالههالت،«مت

،ةالجع..يل

لخ،ةئ٢حلسيهي٢هز

اه،ؤاا،للعيهنييمل

.ر٠اهبيهسع،،،،الل٢سهنت(ي

،عهه٠ل-هل،،

هن،

ع،.هاية،٢٢لقس«،اهه٠

،

ةةملماهيبنيكيملة

لههل،هلهنتلهئووهلعةيتمي٢يكيمنت

،متوه.سهههيهنلهتها»،

،مي،،وسال،همت

،ميمتان.٥قيهليقئمه،٢ةمهخ،يسذمت

«هومت(ةئيهوسكلمي

،قوتهللع٢وهههالن(ععجي٥هخ،

،٢هلههحلاج،مهيبليله

،ه،لنت-١،يهنيرخآلمي

،.ل.«هنكليهري٢ة

،ةئ،و٢ال٢،يني٢مي

،٢هقئ«كئ٢ويهي٢مت

«وقتقينيةيكي،ارهن

.هل

هلاحال

..هل

لاهل

سل

علعل

لهس

.هل

ا

(.هل

ط٦هل

الكبإئال

ةلعل

هل»

.هلحالالال

الك»ة

«

كالهلحح.

صهل

ا

.هه

ه

قلهو»ةك

«اهوهلال

ك

له.هةال

«املالال

كال

الالق

اهلهاح

اهاقلتقلط

.هل

«ىلال

حال٦ههق«

يلق

«هل

صهل«

«حقطو»

«هل

ي

و؟ يألةمي

و٢ عع»»

و» رهقو،

و٦ ربق،ة

و١ لهمليه

و١ مهلمتمي

و. رهققئ،

و٦ و٢مهل» .٥مت

و٩ ..

وال رهقةة

و٢ يلق

و. ههملوج

وال رهق،او

وال و؟ي«ةئ .،نت

و« امهفتةئ

و ي٢ةئ

وال رهق.

و٢ يه٢

و. امهلة،

و اهيلم٢

و و«يوج ٢،.

و٢ امهلاا»

و يلق٢

و« مهلةئ٢

و١ ال،٢

و٢ مهل٢٥

و٢ صاقه

و٢ ربق»
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و١ هاو

و٢ ة،

واهي ربملا

و. و٢مهل» .مح

و٦ وأ٢
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قهه،
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سلالالتك
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عكهه ععهه

هاهل ا
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ح حلههد،.
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، ٢ربخقلهه،يهيس»»

رئرهععنعحسامس
عاق

التر

قللة(«

غقملةن«
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ال،«اقه،لائي«سالا،،

٢،ال،س،ك««س«ا،،

«،،،عع،«س،،

،حنس،س«،،س«س،،

«،،،سههال،س،،

،ا،«اال،عه«الع،،

ا ا ا

«هه

كنتلا

«هه

يداح

اقبل اهلقح الحكه«ه سعاه، الحهقااعهه دكا -«سحا

ا ا

الكه»ال

الئلهدطح

اههنسحح

،-هلك-،،لقها

ع،سهل
ههههههح ،



،ات،

ا٢هقا

»،عع،ك

«ساق«

.سالالها

«القا

«هالوق

اهسح»

«مهلهقهق

،سةل،

«سالاا

«صاق»

،مهلالا

،صأل«

،سهلوا

.«سالوق

،ائس،اق،

،أنسةل،

«ملساالا

،،عهلقا

٢ائ-ةلق

كسال،

آلملعهل«

حنااس،«

طههعهل،هن اق

،،ل،ص»،ع-ل،،،

ه،»،ص»،عس،«هل،،،

ا،»،ا««سهل،،اق

أل،ل،ه،،ا،،،،

،غل،عع«هسال،سال،،،

،لل،االالسال،،،

ل،»،س،،ا-،،،،

هقلحن،ا«س«،،،

،،،،س،س،-،،،،

،،طعسملس،،سأمل،،،

مل،،٠ها،،س،العال،،،

،،»،ص،،،-،هه،،

،،ا،سال،،س،الص،ر،،

،،«٢ص،٢،صالالس،ا،،

،ال،كع،،ملسالال-،،

،،،،هص،،الس«ي،اق،،

ال،،عص،،،عهل،ه٥اا،،

،ع،،س«ساملهه،،

«٢قص،ا،هالمسال٠،،

«،،س،ه،-«ر،،

س،«،ه،ع،-،م،،

و،أملكر،٠،س،،

،ال،،تقا،س،،

ع،،،ت،ك،س،،

م،،،ه،ق،سها،اق

٠هقهه

هكاحهه اهاقلا

النتسهه

الصاح

كا

،هق

»

،

افا

،هم

،اق

،

الك

كال

كس

»

اقو

الط

وال

كل

«اق

اق»

«،

»

مس

اك

كا

»

هخ،

اعمال

.ال

«كسال

«مال

،هال

كسال

.«كل

.اسال

كسال

«اسال

كقسأل

طاقسال

طاقسال

٠اهعع،

ةعسال

«سال

،ععح

{اقصال

طاقسال

اقمعم

كامسأل

كسال

،،عها

كسال

«سال

هق،،،س،،،س،س،،

٠،،،س،،،ي«س.ع،،

اه،ك،ت،ق،-٥ع،،

«٢،سط«ه،«س«ع،،

،م،س،،

أل،مطس،ان،تع،س،،

«،كه،،،عه،س،هه،،

ق،،،ت،ا،س،،

،ط،،س،،،س،ق

«،،كهق،،-الا،،

،اغقس،س،س«س،،

هه،،،ص،٠،س،،

«،ك،ه،ع،س،،

«،ك،س،هق،س،،

ا،ك،ت،ه،س،««ا،،

م،،،س،ا،س،،

اق،ق،س،ه،-،هق،،

ك،«س«،س«-،،

،،«س«،يالالس«ج،،

ق،«ه«،س«سالع،،

ك،«س»،،-الال،،

،٠،ات«،عع،السهلهق،،

«هه،س،٢،ت«س،ا،،

،،،هاس،الساله،،

،،،،س،«فاق،،

«هه

كالهلا

«هه

هكاح

ا ا

ال٠اهه»هه

اسال

سهق٠ ها -امه اهكاح الحعككهه س٥هه، الحعككال اهنتكهها ،عاههههم،،س

،-هلهلس،،لل

علس
- جل -

كلع٠ع ، «كل



،-هلهقض،،ع،

«سال

«سال

«ساق

ا،ه

«سال

«سال

«صاق

«سال

تول

«سالهمم

«سال

«مهل

آل«سأق

وحه

«سا

،هال

«سال

ال،س،

،،سةل

٢،صال

ق٢ه

«أل

««أل

«سال

،،سال

الااوه،ل،سال،س،،،،

،ك،وص،ص،،،،

،،،وص،«س«سال،،،

عال،وس،ل،-ل،،،

س،،«،،،-ل،،،

و،«س،،ال-ل،،،

ا،ال«،حن،س«صال،،،

«،الأقس،«-ل،،،

اقال««،ل،سا«سالمي،،

ك،الوس،ل،-ال،،،

،،«طه،س،ععال،،،،،

٢،الالصهل-،،،

«،«س،ل،-ل،،،

،ل،وس،،،سال،سال،،،

»،«س،«-ل،،،

،«،ت»حن،ص،،ععال،،،

،ال،،اع،س،س«،س،ق،،

«،،س،س،س«سال،،،

ق،ط،س،،،س««سال،،،

س»ا،ص،،،ه«««،،،

»«،س،،،-مل،،،

م،،،س،،»ه،،س،،،،

ال،ح،ص«ف،،،

ال،ال،ا«ه،،،،

هل،و،-لالس،،،،

،اسةق

«يأل

«سال

ال،سقق

،،سةل

ال،س،

،٢تال

،،صةل

٢،ساق

اق

ال،ص،،عض

«ساق

اائعه

«تاق

«يأل

«سال

«هاق

«سال

ط،صهل

«هال

ال،ه،

«ساق

اق،ص،

«سال

«ساق

القع

ط،ساسالالسال،،،

ا،لال-السال،،،

«سس«سال،،،

،،،،سهق«لسهل««ق،،

ل،،-«سال،،،

«،السك«»س،«س«ق،،

«،«س،«»س«س،،،،

لهق،س«س«،،،

،ا،،ا،«ال،،،

ك،لص،سال،،،

ق،،،س،،ا-،،،،

عهل،،ص»،اهه،«،،،،

،«،،تع»،هس«س،،،،

«،،عع٠حن،-،،،

،ال،،ا،«س،،،،

«،،س»،-مل،،،

،،،،ي،،ه-،،،

،،،،ع«ااهل،،،

ع،»،س»،اس،«سال،،،

،،،،عاال،سال،،،

،،»،مل،اا«،،،

٢،»،-لهلت،،،،

،،ص،ا-مل،،،

،،ل،عع»،،سم«سال،،،

س،حن،االهلسال،،،

ا

ا ا ا ا ا ا ا ا ا ل ا الععهعهه«

٠عهه ٠عهه النتعاهعهه عهه اكيال٥هه الط» كحلا اهلقح كامل كحلا

سهحح ها (ربهك،،ربه اهكاح القصكهاال عهه، ،ال،ك القللكعهه اعهلهه، اس-ها

.رهق لهلدهه ،



ةناصح

ق،ت،،

ةاصعقا

،٢سهلاا

،،صهقالا

الاص،لا

،،هالعاق

ا٠،صالالا

ك٢سةل،

ةاص،المل

،،صالوا

كاهفا

،،ساقاا

اق،ساق«

ط،سهلا

،،سةلأل،

ا٠،سةللا

اهاسع،

.«الك

«هالقف

ل٢عهل،

.ملسأل«

،ملسةلقا

««ةلك

«امهل« آلا

م،،،ع،س،،،،

ص،،اعال،ه،ق،،

٢،سة»،اا،،،،

،ال.»،ا-،،،،

ل،ا-ن،،،

«،،-ل،س،،،،

«،،سحن،هق-،،،،

«،،س»اق-،،،،

،،،،س٤س،،،،

م،،،-ل،ص،،،،

،،،،ه،،ا-،،،،

،،ة،س،،-ن،،،

آل،مل،س«ا-،،،،

،،،،ه،س،،،ق

س،،٢ا«س،،،،

،،،٠ت،،ا-،،،،

،،،-،عع،مي،،

ع،،هتلك٢-،،،،

،،،ههه،،،-ل،،،

،و،،صق،،-،،،،

٢ع٢قه»٠،س،،س،،،،

،،،،هاا،-٥،،،

٢،ق،سع«س،،،،

٠،»،س،س،،،،

ا،،قس،اق،-مل،،،

ا
ا ا ا ا ا ا ا ا

٠عهه الحهقكعهههه

«عم

غاهال

طاقسال

.اسال

.ال

«مساق

هخ٢س،

أقاصةل

ه٢تع

،٢هه

«ال

«ساق

«ال

ق

،٢تههل

ةن،س،

ق،ه،

،٢سال

،،صةل

ق،ت،

،صال

اسال

ا،س،

٢،صال

،،مهل

،،،،ت،ا،-،ق،،

،،،،هههس،،،،

،،،،س،عسم،،،

،،،،سهج،-لة،،

،،،،س٠هه،-ال،،،

ع،،،سطع،ه«سال،،،

هالسععهه،-ل،،،

،،طههصعه،-«اق،ال

م،اعههه٠،-«،،،

،،ط-ال،س«،،،

،،أا،-ل،،،

،،الاسعاه،-،،،

هقهوهس«الت«،،،

اله،،صل،،س«سال،،،

«رهك،،-ل،،،

٠ق٢،عهان،-ل،،،

،ما،صا،،-،،،،

«٢كصال،،-،،،

،،ه،س٠س،،،ق

،،هه،س٠،،ي،،ه،،،

،٢هه،سا،،-،،،

،،٠،تع،،،-ل،،،

«،،سق٢،-،،،،

،،،عه«،س«س«،،،

٢ع،طت،حن،ص،،س،،،،

ق٥هه هه

«امحل ك،ا اهتلاق ..امل كططا

الطهصهه

ههدطال

عهعاقهحهل
ها -الس الصاح اهححعه»هه كاه، ،ال،هل الؤعقههعهه يهلا ،سعع،،س

،-عس،،لل

ص
يعا-

ا

ا

كلهل٠هنط ال ٠،هعع



ا-تاع-اماهلا

٢

س،

اك

،،

،

«

الا

سا

اا

الا

اق٢

هق٢

كا

جا

امل

ال٢

اا

اا

كا

سا

هلا

س

ق

ال

،

،،عع،

«صقل

«سقل

«دعا

?اتعاق

«اصاق

،،سةل

،٢سأل

،،سلق

،،سةل

إق،سح

؛ق،ساق

ك،سةل

،،سةل

ميات،

م٢سةل

،،هال

،٢تعع

ك،سةل

فالال

ك٢سقق

ق٠هح

ق،سةل

قاتع

ك٢سح

ه،،عس،،،-ق،،،

،،،هت،،هص«الس،،،،

»،،ههص،،،-،،،،

وكههات،هفهفاع،،،،

لا،ههس،،،ه«هلص،،،،

واههااس،،،سال«س،،،،

طهه،عس،،،س«س،مي،،

اا،،،سهلالسمي،،،

ها،،،-ن،،،

،ههالهت،،،سالالتعك،،،

،ص،،سهلالس،،،،

اهس،،-،،،،

«ا،هقس،اف،سال«،،،،

،،،ههس،،،ص««س،،،،

،،،هاس،،،-،،،مي

ط،،هقس،،،سالالس،مي،،

ا،،ا،،،،

،،سهه،-ق،،،

«غهق-ل،سمي،،،

،،»-،،ععق،،،

م،سههسهاسمي،،،

،لس-عال«ص،،،،

،ا»اس،،ص،ة،،

»أقواهساج،سال«ص،،،،

واا،ه«س،،،،

«هه

عح،ا

«هه

ا٠اهل

ا

ا ا ا ا قعهه{ «هه الحعاهحبه

ك،سةل

طملعهل

ط٢سال

«اسح

«ملسا

آل٢عه

اق،سقل

«امهل

،٢سأل

ا٢تهل

«اصاق

ا،صهل

«اصاق

أل٢ههل

«اسول

اق٢سال

ط٢هةل

«عطاق

ط٢سقق

«ساق

يلاهال

أل،هةل

«اصاق

«اسال

«صاق

،وطهاال«،مي،،

و،«ملس،«سهل«س،،،ةن

،،ال»ص،ل،ه،«،،،،

،«لسةل،س«،ص،،،،

،،،كس،مل»سالالس،،،،

،«ملس»»،ص،املت،،،،

٢،،«س«««س،،،،

أل٢،ا-امله،،،،

ا-ا،ه،«،،،،

ط،مج،صسا،س«س،ك،،

،،،غس،،ها،،،،

غ،،حنتع،،ها،،،،

،ك،،ص،،-ن،،،

،كق»س،،-ق،،،

،،،»تع،،ا،،،،

٠،قسه،هي،ق،ق

«،،سس،،-،،،

،،،،ه،،ا،،،،

ة«ق،س،،هكالس،،،،

«قة،،-،،،

«،حنع،سق،،،

،،كسه،هي،،،،

اق،،»ص،،هص،،ت،،،،

ق،ك»عع،،ا،،،،

«،حنس،،اس«س،،هق،

الواح اهبقلا اسح

ب ا ا

ال،ك»هه

اهئحهقاهق

ههعادثئدحل
دا ساسا اهلاح الحاسه عله ،ال،هل القسهه اكا ،-عهحمل

كل،ربل كهلهعهبق ،



،هعلاس،،ههق

«سا

،«الالل

«عم،

.«السا

«ياللك

،هاط

،تع،،

ةيال

اتال«لن

أقص،،

هف٢-و

«اقغا

حناهس،،

ااهه،ال»

اماسقاال

قا-«

هعماق»

«ساق،

ط،مهل».

اساللا

«انسح،

اقص،ال،

«عموو

،صهااا

نيالال٢ هخو

،األهيامل«س،ال،،

،،واهتالعط-«،،

،،لي،،ص،ال،،

ا،الايالات٢و،،

٢ااههسهل،ص٢و،،

ا،اااااس،التع،ط،،

٢،ا٠سهل،تع،ا،،

،٢الههس،،صاا،،

،،طاي،،ص،ط،،

،،ق،ا،،صا«،

«هه،م،،،س،،ص«،،

،،،اس،،،ي،،م،واف،

٠،ا،س،اا-«،،

هه،ا،ص،هه-«،،

ا،ه،ا،،م٢ال،،

م،هق،-ل،س،و،،

ح«،ععحن،،م،،ه٢و،،

،،غ»ط،،ص،«س،ال،،

،،،٢س،،ت،ا،،

،،،٢ها،،ص،،ص،،،،

،ها،ه،حن٢-او،،

م،،،سا،،ه،،ه،و،،

،ط،،سا،،-،ط،،

،ط،،س٢،-أل،،

«،ات،،«سالالس،«،

ا ل ل

ع٥هه

عكاحل٠عهه ك،ا

العاههعهه

اهيلع

ةل

«ال

الال

اا

اا

،

قا

املا

لاه

وا

كاه

اا

قا

اا،

،

،

كا

الا

ملا

،

ه

ح

اق

ك

ال٢

«هاسع

طاقسال

ماهسا

قاوسال

«عاق

،٢عم

،،صهل

«هال

«ساق

ط٢عهل

اق،ه،

آل،سق

«اسال

ال،سةق

«اصاق

هه٢عه

..سال

««أل

هق»سةل

«.مال

لاقتعال

،،هال

هبعال

هه،عه

ياهال

،،،،ص«سه،س٢ا،،

٢،ط،سصس«،،

،،ط،عع«،-٢ح،،

،،ال،س«،س،«ص«،،

«،ال،م،،امل-،ط،،

،،«س،،،س،،عع«،،

،،هقس،،س«،،

ط،،عس،،،-ك،،،

،،،اص،ه،-،،،

ر،،ععه،،-،،،،

،،،هقس،،،-،،،،

،،،٠عع،،،-،،،،

٢،،عه،،،ت«الص،،،،

ال،،اص،،،-،،،،

،،،مس،،،-ق،،،

،ا،اص،،،-،،،،

ا،،،-اق،،،

ا،،،س«مس،،،،

ا،،،-ق،،،

ها،،،س«سك،،،

قاه٠س،،،-ق،،،

،ط،ههس،،،-،،اف،

اا،ات،،،-،،،،

ا،،اا،،،،

،ك،اص،،،-،،،،

٠عهه

كحلا

٥٠هه

«ادل

اهحهقاهه»هه

اعدص

سححهق عا -ادس اهعطاق العكعهه ٥اهه ،ال،ل السعهه اهنتهلعها ،ع-مهها

كلهلعهنق
، ل،ععهق



«-هلل-املعا

قا

ال،

مي

املك

،أل

وو

مل

ان»

لل

ملو

»

،

لا

لا

حو

لا

»

هه،

»

،

ةا

ال٢

٢ات

اق

هلا

،صاق

،،هال

«ساق

ةهلا

لههسةل

العه،

«امساق

قاوسأل

،ههه

،ههس،

،مجهأل

،،سةق

،،عال

،،صأل

،هاق

ال،ه،

،،تع،

،عا

ا،ت،

،اهتال

،،هال

«.صاق

الصا

امهل

(اقصال

كطالاهسانمل«،أل،،

،غ،،س،يف،سهل،ه٢«،

٢«اس،ها،س«س٢و،،

،«ههس،،،سالالعع،و،،

«ا،اكق،-،اه،،

ائ٢،هههميك،-،و،،

،ا،ههس،،،سالالص٢الهف،

،٢،ههس،،،-،وهف،

،كا«م،،،س««سا«،

ه،مل«،ق،سامل«،ط،،

،،٢«،ق،عال«،ال،،

حك«ص«،ه«هاا،،

»ا،،مال،،ص،،ص٢ال،،

،،«ههساان،س««،اق،،

ل،كاع،س٢ال،،

ك»م،س،م،ع،«س٢و،،

هه،»صان،،ص«الساو،،

هه،،لص«،،ص«ت٢و،،

،،هه،ه،،،ع«ع٢و،،

،ا،،ص«ه٢ال،ال

ا«ههص،،،رال«هاا،،

،،«كت،،اا،و،،

،،»،ص،مثال-٢و،،

لك،،ص،،،-٢«،

ا،،٢ص،،،سهلالس٢ال،،

ع٥هه

كحطا

.يبه

ته»

الالس

دهده٠قح

ال،

كا

ال»

ال

ق

اق

كا

الا

كال

ا

،

اا

،

اا

«اق

،

اقح

ملا

امل،

لا

الال

«ان

«ان

«

لاق

٢،سال

«تع،

«سال

«سال

.«سال

،هقسقل

،،صهل

{امهل

ق٢هح

٢٢صأل

هملعا

.اقصال

،اق

هما
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عسو ، كيال
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،ط،،ال«سال

افط،،««مهل
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،ط،»

،و،،هل

،و،،هل

،ال،،«
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ا ا ل ا ا ا ل سه ا ا ا ا ا ا ا

الةلصهه

ا ٢لك «هه الالحلهاع اا.حم «هل لال،،القع .ال .لا ،ال،، .اح الا

ععا،ححع كا ٦اهكلال،ال اه٠ذع الالحلعال هقههثه ،ال،، الالهلككاه »ال.ا ،٥عهههصل

كلسمل
، ٠سهق
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،قة،،
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ققصهق

،قعع،

«يال

اقص،

«يال

،،تعةل

،،صال

،ال،،،

،و،ة،

،«،،ال

،ال،،،
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اهلحم ا٥هه «هه ،ال،هلاللعهه
٠اال لالطا سل «ال كله

ععصع ها ال،س،هه ح.لحم الال،الهعهه عله ،ال،، ال٠لعع «لها لع-ا
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سدع ،
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ال»ال ،آل،،الاه

افو،،«اسال
كسال اق،
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اس ا ل ا ا ا ا ا ا ا ل ا ا ا ا

الالععهعهه

الك ت٥هه «هه الالةقاههكهه اهلعل «هه ،ال،،«له
«اه .لا ،ال،هل .اح .لا

ععنيع
عا ٦،اعا،اهعه ط.ذلل «لامعال كلله لال،هل الالكلههاعه نتالهلع، ،٥طععهسر،

اللق ا-هلقي،،

ععك
ب-جيص- لك

لصاو
ال ينصح



،س٠يلهي،،عل

د

. ا

«مهل

،«معح،،

،٢هةقالح

،٢عهل

«سا،

٢٢سالاا

«سالاق،

«هوقوا

هق،س،أق،

«سال«

««ساقوا

ال٢سةل«

لاتقل،ذن

«هال«اق

لاسالاق

»٢سةلافج

«هاققو

«اعمالاف»

«الغ،

،عصهللاق

اسالاح

،،عععلقا

،،سةللاق

ةقصال«

«سال« القن

اسيل

ا-ب

،ال،ق«

،ال،،«

«،،ال

،ال،،«

م،،،ال

،ال،،هل

،ال،،،

ا،،ك،

،ال،،«

«،،ال

،ط،،ال

هو،،،

،ط،،ال

،«اق«

،ال،،«

،و،،ال

،ط،،هل

،ط،،ال

،و،،ال

،ط،،هل

«،،ال

،ال،،«

،آل،،ال

،و،،ال

ال،،،ال

،ا،،ا

،ال»ط،،٢

لو«،،٢

لال«،،٢

«،،ال

٢«ط،،ا

،«ال،،٢

وو،،٢

،،،ال،،٢

،،،ال،،٢

،هف،و،،٢

،،قو،،،

س،،و،،٢

ك،،آل،،٢

ال،«،،٢

،»،ا،،ا

،ل،ال،،٢

حنل،«،ا

،،،و،،ا

،س،و،،٢

ال»،«ق٢

،و،و،،ا

،،«ل٢ةال،،٢

حن»،ال،،،

،ال،،،

٢الت،

،اس،

«يال

،،عهل

،تعقل

كسال

،صةل

،«عع،

«سا

«.يال

قصال

هق٢س،

«كسال

«امهل

،،صةل

،٢صةل

،ملمال

اناسال

«مال

«سال

،مليةق

«.يقل

هق٢س،

،،ععةل

اقصال

افط،،«

«،،أل

،ط،،ال

،و،،هل

،ال،،،

،اق،،«

،«،ال

،ال،،«

،آل،،ال

،ط،،ال

،اا،،

،ط،،ال

،ال،،٥

،و،،ال

،ال،،،

،ال،،«

،و،،ال

،ط،،ال

،اق،،،

«،،ال

،آل،ميال

«،،ال

،ط،،ال

،ط،،ال

،ط،،هل

«،س،،٠ال،،،

ان«،ععق،٠واف،٢

مل«تك،٠ط،،،

«،٠و،،ا

٢،مو،،،

ل«ههل،اقط،،٢

ط«،صهل،اال،،٢

،«ي،،اط،،،

مج«ص«،هت،،ا

كم،صم،٠،،،

ان«عهل،عآل،،ا

٢هل«ال،ههط،،،

«ااال،،،

٢ان٠أل،،،

،«اا،،٢

،،٠ال،،٢

ة،اا،،،

،،١ال،،٢

»٢اال،،٢

»٢مو،،ا

ط،اهط،،٢

و٠٢و،،،

،٢.ال،،٢

،٢او،،،

٠،اهال،،،

اهلمحل الل٠ال يل «ال الححامهااه إئئئئعلكلل

الاح لحلا لال،هل الد،ال ك،ا

هع٠الئقالال عل الاهس،،اه اهعدا الال،عاه هلالا ،الاه، ال٠الهعع الالس -الها

كنت-هق لهليبهن٠ ال
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ملائس،

لث٢س،

،٠٢

ل٢سة

«اع

،وي

قثي

طكهئ
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يا

ملا

ةا
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مهاقعمل .اسمه ل ك معسصسهسهسسهبصهيي «سا

. . ل ل نا ك

الي

.هده-هاعسمل

ي ي »ملمعهعع٠عإهقلدهتت . . .....يوه

»ا»سقققام

يي يعسيصيميتهصيهص ٠»هسلل؛مل،«اي اس-و ل لل يل الحي

ةلاانمهاهل ،

رعل؛ا»س،
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. ل -------....لهن-يليلل (الدكل
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،صههتل

علعم».عهاسن «الاق ي لي يييصص٠صص اوي

الهبةعهععمسمليي ن ل يييييصييه

مما»ساهبهق

ي ي ،،،ص.يسصيهصييع سنتهحع٧لقي
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ي ك سل،يصس.هععيعيهسصن «ةي،أئربث
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.««««« .«ريس ي سسا مال؛ا»س .اس ه كي .

لا
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ل وي ل ي ةد٢ع،سككييلي.ههيسهييهسهع

ي . ،٠الااو«هومصعي-بتتسيس-يسري-صهري

سعمهسل،

ل ل . ل االهه.عهوييييييجءسصي

اسنالهب٠مهما»س٠

ل ل ل ي ي ي . - . بي اسيسمي-هي-يي-سه

ك اعسو»..سيمج-يعني-هيسيس-ستيي

ل ل اا-اهلاقلهصت-ينيريس-سييست-يرمعم

ك .«ال هاعاس يلص . املس.

لل هيي.للمجهعسسيييهصر اا-اهلحبيصي-لي

ساسء اههبنتسمهههس

سهلس،ع،

ماس٠ ل . بك . و ص ي ابصي

ا-عم اك٥اسلعسييسسيسييسسيصيلل

مالسال ل . الماةسال،.

ل ل «««امالس--.----------...ينعن

...- احص ي . هتمسق...ي

الص يي كيييدهيسيييعليييسي

دهال؛مل»سسمح لعل حهم»ههعملهاساقهكمج.ليه.٠صنصييليلييك،

..ال يي حهعع»عسىلن.ييييييييي

ي جي »امسسوهمل-.سيل-هسييست-يجي

يي مم-لاقو..كل-هلعجي-برعلل-ي-ي

آ ي ٠-للململريسسعمحس٠سيرليييتييييسس

. ج ي ي ي هملقملل.جيهيييصصنرصييجس

هملق،ق،عاوهك

-هلس مهي- ححمهحبمل»اقسوه..لي-ي-ي-لي-نلي-هي-تلص

ي ي يحه-يصجللجي - ي جك ،اقسااةعحعه.

«سه ةعمل» سعكهل،« . لاقكي

.«ماع ق؛عمممهل لل «له-قيلحلل-ليي-هيل

يي سمج-ليي-يسكيب-ييي

سم .«مهس عإعممص يي سي

-هملس .«اوهل .ا-ال سهقلي

سحع ع»ال»«هبالاع ي ل سي

«مسح ع-اط،كل ي ي ك .مقس

ري-اهلهس لق٠.سهس

.«ال طانتس .هممص ي لع هلو٠ليصياسس ا-مهسل ل ي يلي-ي-يلي-هينعي

اهسو سهلهلعع اع-هباهي س

نبالا

اهدعاس ..ةعاق عوالمماهل»٠ صهههسعي-بصنن

ته-اله ..مهالا يعت مح-هلقيل

ده-هلل ..وهل . ي ل ي ملالسي

اس، الع عن، يصع.للسعنعنككصسيييي

معاو ي ي ع.يصصس٠نصعكينيعليسيي

اق٠« الامع ،

مماصسهق ي ج ،صك.لتمصعحبع.سيسسيي

عمسو

هل سهقل،يسيييييي،،.٠يالي

رهاع-فايع..مهس

،ععه



الل، ،يهلههقس،،

ك

اوي

اي

عي

كي

م٢ربل

ععل

كمس

رعس ٠سعسع ممس-الها داقن.ها

اعس، يل سهسهتصصتععتصسيسيي «القنهمهسا

عاق ريصصمييصسمجصسييسيسصهيهيي يعس.يج

لل سصعليجصهسيريسيميسسيس «اس.سال

كل لل ?{-.--.نولجستي-هيري س،احب،

ةكمل لل سييسيييصيييسسسسسسسسصي اصقنعئس، .سم

لسن

لل سسصصهيصيييتسصييسص ةعهللكقههلهربل

عكععسك يس هلل-لوسل اع٠«اهل

٠سهواهم رعس ا.عم

هسصسصصععسييسيييسيمرهيييييي عسعس،ربب

ععاععه اعهىل،لهصهاجهملمع

لعسههه اس مهيعه٠ عاقلهاو

مهس.«مهمع

«له-ن

ععهعههط

س

سماع

مماههعع عهاعك يل سسعصصسسمل سلهي

يمس عنتاعك ل ي مسي-سيسا و،يليمقهقلي

يي .-....-..نسل وهل-هم٢ربئ

،رين

الاي

٢ربل

ك

ائسهل

ةاي

٢ربل

اهي

ك

اي

احمل

عي

عئس،

اهس»

،٢سا

«سا

ععح

اوي

وي

اي

«سهئ

اني

هي

الربل

اي

اهربق

وا

٢لس٢

هي

«سمل

ةسمل

لهك٢

«سا

قه-

ةحصال-هل

-عسل مكيلي

عهقهلع مهسسيييعتسعع٠يتصرسلل

اك٠عننلصع.ج ل . كلمليعي-ييه

اععاعع٠ اس لع اعلسيلصي

سهعههههقهل اعست.«اك

سحا .هللكهاقهك

ي ل للستي-مهتعلس-هيينيس انلهالي

هقع٢ عهمعمل اعمق» عحعهلعهسهلمهي-لل

ح-اهعمقل،

سعهقنيس-يهللالي

ا-م ععع الع٠اععقههتع.يلص-يسق

لهك، ،تس،،صصكيينللسيييلل

،اهمع٠

.،

هقح

عاقص مجل اعمقي-يي مهعحسجصممههع

احبه



.«»دهبحعهح.لسك .السو

ححقلاادت ل«حاه»القل٨. حهقل»قالهل حتلقبليال ، ٢كلآل ال ل .«ةئ )هنتهحع(

ملالسلا -هسملاسال «يلمعو .اه اعلو

كن ةوهق «سس هب .طاسقال .اع ،هق س ،٥ربو٢ دل٠ه( دهع كاح )٠يء، ع-عاس اهل ٠ساهق «ال

١روقهو

« إعهههههه«.«بو

««اهلق الهس «(««قلالاه»ساس وو اقاامسقككه

،السعع.اهل

هوه»

س٠ام سوه«شقههه«

،لقس،ك «.«امك «ينعي قملكقالالحوقاهسدت

ه ا٠ا،«هالملهقملقس ،



و امل كل ،سقس،،

٠علا٥صا.٥،.٥.مل٠.وهعل

««اه

االاه( ٠٥ح،الهها وك «ا«د «مه-هاهانلا ،لالعهل،»هال ٥قالال،ع لا

حبق
«،،وا٥هها للالعهلل.ال «لدهالا»

اا٠

ال٥هه،،ل٠٥هل،ال ،العال٠ه .الال، الال،الع

«ل،،عا«ال عحهبال،٨ حال، الا .«الع«.حاص «لعالالاهل٥ .«سملا

ن«،٥هه

،

خي . - عي -ل ،ع-ص-ي

ا ل

«قعل

لل٠الاةلل

ال٥الذهه٥د

الا٠«

لل

،

مثل
ا

.ا

٠

٠

ع

إتح

ل

مل

مل

ا

رلا - لج- لعل رجي مه-ع-

ا

٥ال«
ط

ه ٨ةل الالو

»قه قالع.لهال

ها جل ٨ هللههقال«الل

ملعتم

ع

الاللالعا٥ال

ع٥حع

،٥ةئم

ه
القلقع لهب

هبآ ،اعالههاهال،

ق

الق٨ واللهه٥و ح٥

ا
»و«ل

ا

ا

ا

«هه»

يب

الحع؟الحلحا

٩ ٥ال«

ا
ةئ

ع

.

لهب ل

س

س،



لعع-

ا

ال

،

و



هباء٢دهااس«لقاهنقسا

.

عجاصع.ه٥.ععاهههل هه
م٥ههههجماحلاع

،ههعطا اهيب

.الفقالكل

ههرمج

.

اصهلققه

دعق

ا

«اهالع، امع

مامح

٢الهه٠ه
..مسعىقعهقه رتععكلعهكئ،

.مهل»

«الاشهههن٢٧عههعب« احل٠عالعهلل٢

(هلياه

٥٠عاهه

اعمع١له

ع٥ه،٢ ع

عل.الل»

أ

ل

الحح٥.

هإل.«ح،٥

إئ«

.٥.ع» ا

.لانتس.لق

»عله.ال). ا

اةامع .

ع٥هه.»

باقع٢هو»».(الع

٣عههههس». ٣

كل٢مهل

لعهه»

ا

ساع»»

ااتاههسههعع..«كلعل»العع»اهه٥

اي٠.«الهاهه٣املقسق٥اق» »وسبهلعإل٥ه٠هس٣و

عال،،«لعالاوقا

لع
،هعي٢هعععللهجللكعالهععه أع«

اهقلقاهلقا١هه«جهع.ا

.

٢،حهه٥لوط٥ههسا-العحه



--

ا

ر



و ىف اهلل اربلمهلهعسهلان،وس،،

كههقعذ

الل.انلنهسهيميس٥هخعا كلكا. حال«كل٥ام

ةلعقهه

.ها عهقلعهها ه عقاللهثل «عل-اهسادا س٠ح ملالس الا

حنتل عحل،واكلهها لههقس٥ق ٥ههااهاملاهك

»«هه،للدس

قال، الا «وههاهذعلعحالالل

قال، هها ««هه»احعههه٥ «اعالقابذ٥ نتحملاهو»لههه

نعقلههل

اهقبس
اع،اهالسهحهل الحاواساه عر عآ

.

٥ه٥ها لاللهلاالاه
،

نوال٥٥لل

يال سيس

ه-ج

قهاحنوحالللامعاه.الل

لل.الهه،اللا

ال١٨قوحهل





و ىف الهل ،يهقهمحهقج،بس،،

،مع،

هنال عل «انل سهمل،. ا ي االهه١لالساد «.قلحلا ق٥ الق«،ح (الوا

ىفع،-الهلجتال، ،ال«علاععال ٥حاهال،ك لا «قالطال

القاالال

وآ،س،الوهم،حعسطده «الل،قال ٨اهإله الاق ٥قذ«حوال اع ٥اذ،ك٥دهااه

ة لحتل عال،.ىف١»هه، ،الالعحا«ال االاالالاهع

قال،

اهل ٦ريهه٥ ححههاهقلواهملاهح قحال الا هلتحمل «ق٦هه» العاعالحاهد٥ نتحداهواهلههه ع«هه،ذك«ال

،

اله الاللالل(مل ملال(كع٥ع
الق.٥

يسلل

٢الالدق

لالعال ال أ

ح

ال٥لاوامههل،لهبحالل

«علال»، للعهال،ال، رن «هلهال ٥هه٠

ال٨لال٥
ا- ،لههال،اه،

٥عةئ

كل اسهةا
لا»ععه،الل حال ،ها،،٠

ح

ا

الاللالالالوالل

،

الاالقلالل«هل

مه

هل.ةل(االال،لل

ا

ا



اليس -ص



.
»قعقل،ق»سأ٠.عههعالل٣٣؛ ٠ال«ا٢

.«اهجمي

اهمن،همد،٢عهههعلليت»

٦ةهالاه،مي.٥ااةهنيه،٠ايل،احتكال٥«الايق

ع٥عه،ج»٢قهني٥مئ»«

»قعقا،ق ،٠اوا«

مثارلاهعهلؤي،٦٢عههههلااحل» ي

٣سل

ق
٠رج٣.عههال،ا٢

ععايا٠جع٢ج،حاه،

وي٠ ،٥هالىقح

؛عةا،قسسجعهااي،هةعقل،ق،

ىلهش

دسف

ع

هه

.ةي

ب ؤيع،هه

ثئيتئهه عة٥ل٠ع

ا٣هنيع»ع،ل)

يت»عههوههل٢.كقمجا(ا لمل٧

حةا

(««الاجو
س،إوإسهو،ميههههاي؛»

ع»ع«هه»٢ل٥هه٥.هه

هه٥«ن

ياهه٥لعه٢قعععلاعصه٢،ع»»،هه»

عههه،لهه»٠ع٢»ح( .

٢اله.ةي٥له(٥ععقهعلاله



ععجص

لاه--م-عل



ر
ها امهل ،،كاهمهنالحس،،

مهلل
٨ع(٠.لكلنرسل-يهنتيحبهت

بر هلحلح ال«لاهالهللدا

ح

ايام

ميالاهمل سالدةاهط

لوقي داهك رمج
ك
.
ة

بهع

. بص وس بع-للكلا («اهب-قاع «ال١ه« كلمل إلال .«««.اا

هعمج

٥

جمربم-تررقتفا
ةمثئمتن.(«القان،حههحلقالرل

حل٥هه( )ام

كلمل

الال ه،هاقال»٠ع

يا،داه برع كل

٥هن

حالهالسهل(وىفع

ا

دع ٥ي٥عةحهقلو

دال ٥عيععالا نلحال

٨

حدالقاه رل٥اقاه( )ددعلسدالهمثهب،

الك وهآيامل-الهلمثالاه

ا

الاه

((«لينل

للالقلاالل(مل»، الق»االه «الاه

.الد

اهن اتلداالال

يال دل»ق١ «حمل القال٠الال،٦اال

ال-لامال ٥الااه،ةل»، لهاملذها٥



-
با عسا الصي ال- ع-يع-س-



.ةح ٥

ص٢

دمعم-هه-تقسعقا ل

،كل

حكلكاإال

حك

»قد ل

ل(

(وي

٣

س-اا

عكا٠«عقيرتاا٢ةأنيعاا

إلاالع٥٣،قط

)هه٢٥ققل

م

يتا
ه

ب

آ

ة

اء٢ههااسقهق٥سحاقسا

ذصإلواحملع )

آ «

لطقم.اهل .

ق(الآاهمتةاحمت ٠ق٥ا

«ال٢.ال٣

آنجل٣«ذ. ««اراي»

اهني،

إ

.

سه--

عقة .

ا.ة

ح٢

--تل٠ع٨لعههق»عههههكن١٢ههه٢هو..«الاق اق(

)هه٢٥،

«سيسقععههههقع٣اك«هح هم٥

ءوس.٢ال٥هلما»هله«

ا

.

ل عه٢ع٢هاوالال٢عهه ٠الا٢للهل

كمهنيمت٥الةههيب .

وباعإل٠ الع

«ايب«هعد ل

٣اطالهسو اكع

ويمة؛إل٥قن اك»

وقط«احن «

(ةيهةي٢«٥ «

وكةإلططكل الع

ويه«مكو .هت

وح«قال٥ »هن

الطع«كتل

هتهجوح٢عايةككقه ٠عا٢»«ه

ع٠الحت«ع٧
-اع-اع

.

وا٢

٣للهق

وه

٣ههد

٣مةهم؛

وهط

المق .

»ص

وبق«هل.ات٠

الطح.كئ .«امع

الة؛ هلع

الا الع

«حل كن

.ول جطهقاكع

ةيه «ه»هث

» .«اكع

٠، «حكلالع حط»م

االه

ا،

أ

١

ل

ز

ا

ل٥٥العإلنتقعمثجق٥ال،الع. ٢ههي

طقاقع

عو»اقط)هبا

حط

،عح٣»اعق٥القههع٣

لقا)ع٢. ه

و

ا

(.حالاي٥اققم.طهيللعالمهو

ص



-
ا لس -- كجصع- لجعي لعجي ع-ا-ي مهع-

ا

مل

ا



 

نت ىف امهل ،سهنقيهلان،إهس،،

ل
،للع ٥ةئ عع ٥ةم ل .ع، ١ ٠للدل

)حهها

ن،قل٥هها الهو حح«دو آلالوا «.لي/المل/الاه لدلحعهلله٦هق ٥حالاه،ك الا قلالقهه

،

٥حعول١اه لال،هل دعالقسهه ات حح،،وا٥ها لالالمههل«ق »ع««االالالاهه

«ملاعل اع الع٥اهال الا الاله١ح عونت عهه٥ا،اة«ه

ق٠ل . ال ل ع .لكلال

«قلالا»

٥كلاه كلس نل «اهل »هه،اععههاإوحهل

ق«اهملع»«ك، حال،(دههحلل»٥د ال٥الهحو«ح-لكلا

الك حالما-لالقالا ححهه٥لل«هه.نت الا٠ ح-حال (لهسل/حكل «للع قاه،

(الاه حدههاهلوماك»ا «٠اه٨ قال، الا عههها

.

ل ةئنتالهاهل،ل

هنتم٨ك( لل»ح«.الل

نعالل٥هه

((اجن

قداه،لاىفاهملاهو «٢ا١ه٨ «الال اهل تا(،حول

«الاهلعلحالال «ه١الاه٨ «لقالا لاقاااهلن ععقآلهلهب ححاعالحطهل٥ قهلقاحادقىلة
إ

ل
السع

ل
حل الا ههعلدقس..اه

)

الا مهملعى٥جتههل

ك

القحلألقههملالدحح(.٥

للك - ----لهك-لعل-القع-ع-لل س.علض ال٥لوح(حح ٥هه،
ح

حالل .ملاعللطوهباليقالال ون

٥قالاه«

الهل حل٥هه( احب

لاقامهلل

ال

لقله حال ا ا(الل«٥و

ز

بنجي يعا كب س اا- بع --لعس-لجل-يس اب(
١ ا١

١ا ةاي
س-له-شعا

،
، اي

راس

١قالآل

هلال٥الال

ألا

٥ل ل ١ ال ةئاة «ل

١ عمجي٥ل

ل يق
١ نجع

ات
اي ،ق

،
.الالحب٥اه

لالحاحااهلاه .الق.٥تل

ل»ململ حكلمل
للك/لهالل حال

آو

اس.٥مثم

١ ألا
١

١ اع

ا١ . ١أل

سااش
ض

ع

ة
. ٠

٠

ي.دا

مس-ساسم

كل

ععدهحهل

ل

عحلل ل

ط

(مسق
،س،و

. ة

ث

،ث
آ

،

ليك

ا ا

اللل،ل كا

ل . ٠مل
.

،

«جع
ةحلو ي ح

٥

٥قيق
اة،ح ،ق

رهص

ةئ

--ل
كلم الال »حههميذ علله٦داللد





ر ىف اهلل ،سبسهلانهءس،،

همهللل.س٥هل٥ل.عمعل

«مهلهاع

،اه«الال٦هح٥ها

لها ا٠لالحلل

لهاع-سدل-لل ٥٦٥هل (لقعي

.

(

مل ،ا عنملعله اه

اله

امل امه مهال اله،«ع٥،الاه ٥اهله٠، اسئائامت. كرا كآ
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