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HEADQUARTERS, DEPARTMENT OF THE ARMY JULY 1968

قوهصهس ثو،هيقمسصعهن هبه-كن »«،هاهيحاان حههانعه (نهي» النتهله٣ اقه«عهمل هالع ٥الثهأ»هي ٣هياصهليهيهمل كه«صء «هي داكن «هملا يسئسق»٢)قو(٠ طملالهبالهاتعهقئ ريعقااللعع»الءهي منهو٣ «ىه ٠ملقق -اص أامل هلأح»لمهيهمل »«اأ»حانكه سمله ل٥وا نتاسطوح هومن ٠ملأهعأيبا ييبهههثقا »«هي ىأهااان «ميباعيب اوو هوهااملحع قتهو٣« ««ايحيلا ٣«عأ٣ عا٢ملعاملعو »( »ه٣ب صوعع«ه ،طهال٧و ٣هيإصعههي حقن» أع »سسهي» «««مهيحو ه«هي س«هي٣هي ثر،هاهيحاان »«هي «عم )أمل( «لع ٢لم٣« هنمث «ص٣منسائهي انمنحه؛ا« هي،اهي ثهل ح،ملاه«اهي ٣ه؛حس«او »أع«حو حهعثهيه اس» هاملص هامت أ«ههيدمهيههه ه«هي لقع اي٣سهييبو مت٣٥هيأعق انم ملصحتيباهم«الج هق«اأععهأيبمله الوصو ٣صاصعهبو هقهي كلع» هيأان«هيوم .ملوا ا«هه «٣«يبهملعهمل »ال،عن ٠ااأ«عحهن٠املوأانحهأهعه. ل٣٥هيوهقأ« انطهي انهو ح«لهيكن ملظي «حلا ««هيكل كهال٣ه أرق .«نملع أرق «هيءهيهول ٣«مهملالكنأهنتا ال٢مل« «امل س٣«هيهمل «هي عطعاا
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اهنال

«ها »قهييل إق، (هل ذه،حهللال،«ك ااملعل٠اااهاهرهه طاهلامل٧ قلقلل علهو ميالحملالرهملههلرتاه حةوىهققأق

مه -.وراما ح،حاال ع٥٥ل مهمهههع مهالا .اهل (لهال.الع ا-هل ،سهاعلسك عر-الاس ا،دمهلمه ،مهلهع«.داك

هققه، )ءعهعع.سهحعع احععهععهيسهنساقهعهه( عهللإلاه،،ع٠عحله .سيال-ملاوعلاو حملحاللقاه، )ءح،عهمهي٥حعهن سا ٠ءياللرل ،ةت.،عللو .الكل عهه، هقعه، ىفع-مسوم ههحهي( عهيالللإلاهع،ع٠عهلهل حةلع٥هل )،ععههءهي٠عع عهعقه( .ه-الملل-هلل عال،الهلع. )ىم،عهه،يهكوه ههحههل «هيقل/ههاجت ٥له، ا٥عسعهههسهن سل ال،عنقالهإلههاه المع ٥اهلل،ال

اهلم ٠ريعا.٥ل ةهج «صااد لقع ه،وهفا اء هت ع،س،ي،،لامل

عهكهمح ةنهةههك عاق لع» .«عله اق«-«ماتده» ٥ااامهاالاق٠ا االده٠همه امحل» .«سالل ٠٠ااعا ات ا-مهلهالك ه«ه مهسالل رلهل ااخ٥اع ٠االهب عال٥«اقلاا٠ةال قو» اوهس لك ايهال اسا .«اله «المل رععه مايا كالهل «اهلمهدا هه٥اللهالهااا

اعل ي،ا،،، هه هاههمهعهعهههه اعل ا٠،«عيهها ااهلل، حعمهععحه ٠هعهعه اع مهعععههنق عهسعلسعهعههمند لعج هعهلعععهج الع اع سعهه٠ اسم ال،،ا يعه ٠عع هل اهعم العهعصعهمجن اطه-الال.هل ارعس لم هععهس عهعععلههل اههههعسهقهلعل مهههحعع للم اهههمسهل

الاه ام سمعههه-.هل اع اعه، للك اهكس
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سوب هاه هدمت حههنتكك ه«م هومت ٠هله« عو

رهسو«لكل ليح هتعلاطم كمس ميوم«اهمهي عسلء ير كئلفمث» ٥ل»كهملم

اح،االجنهواكاطل سوه .لمم .ملعو .ريسل فهمهه هقحههس، طع«ملمر رههسه»هه «هب



«يعهي٣قلعاقمحع كا، اقالئ«القهقل انو

««سوق «اعقي او« ٠كعامل عععهاعع يوق ،«ينعيتهء«ءقلهعوم هليععومهنعهه «هي اقمعو متتقن وتسيقتسصععع

٨»طل٧ .هلقن لوميل .اهيبن ««هاجتالاو ٨ههوهعجا لال قلأتو «هوقل-وايلو «هكلس

.سحاالح» العلهب،حهاحهاعج اوك ععهلع-ه »ععهءعل حالءس «لصا «كلاح حعيهص«قمهلح٥( «كالها عههالو ععههاح ع«عاع .«السع قهاسهههه( )اهحهه عهه٠عثتعقل حاقه كع«ا٥ حعحنسهمئملس( .حال عهه٠انيسع عههاه )اه٥هه حه)هطه«دحعه(«صقهه.ايثحه حال«اااقح .اهلاقا قهظيسينله«( )اهحاه «صحهههسحم عهه« )ههحهه قهيسصقهحعمحل عاهههيه٠عثإله اه٥ا،« اقع«كيال عاهاو ههععهحها( )ههحهه كثال،هم٠اع«ه .حاف ع،،ه»هاايع«ه عاه«

متكلسح٠. كل هييبمايهل للهيو «او ململكطصةحقه الئللل يس جاس كل ما-مل أح «ع»ه؛ يباه الوطم لب


	ه«هي أع اوهياس٠.اوح٣ ،سعهمل ال اوو كأهههعهل دقع -قعل ما-هل الس عم

	

	«ها «لقت» الاه أع أعهلأمعههيهل لح «لجع أسقه سل سهد،هي



«لههس٠ هه-مهي متعء .هلعل لهي هومت .قا» أع هي«ععءهي (اهتدع «املم ».

سوب («هي هاه حهااك لهي هرك كاهي٣ نتلل

قهرهعقه هت٠ ات٠ كلاهتم ميلكلا هجت«مثاهوهل ميههسكه هرككتطس »«هتمتن «كعلب

رهسو طل٠ ع٠قن« ««اهمه«سا ««مناه» «هسله قق،عهلس طكعهت «لهو



كهكاسعن

صةهيسعام ثههيصمهيح-ه »هيعهيميل «هلاا» ملعقمله اقعهىا «ره اهف،« همسعايبي ألا كه،لعهل ارم (هد طلاط،٢ كيبس
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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 WOODEN POLE OR 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 SHORT DISTANCE AWAY AND IMMEDIATELY START ARTIFICIAL RESUSCITATION





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).





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 three conductor ac power cable. The power cable must either be plugged into an approved three contact electrical outlet or used with three contact to two contact adapter with the grounding wire (green) firmly connected to an electrical ground (safety ground) at the power outlet. The power jack 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

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 short circuit, can cause the battery to explode. Personnel working with these batteries are urged to wear 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 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

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.

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

DO NOT USE any battery which shows signs of damage, such as bulging, swelling, disfigurement, brown liquid in the plastic wrap, swollen plastic wrap, etc.

DO NOT test Li-S02 batteries for capacity.

DO NOT recharge Li-S02 batteries.

DO NOT use water to extinguish Li-S02 battery fires if 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)).

If the battery compartment becomes hot to the touch, if you hear hissing sound (i.e., battery venting), or smell irritating sulfur dioxide gas, IMMEDIATELY Turn Off the equipment. Remove the equipment to well ventilated area or leave the area.

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

In the event of fire, near Hthium battery(ies), rapid cooling of the battery(ies) is important. Use 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 of graphite based Class fire extinguisher is recommended, such as Lith-X or MET-L-X.

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.

CHANGE HEADQUARTERS DEPARTMENT OF THE ARMY No. Washington, DC, IS October 1980


Direct Support, General Support, and Depot Maintenance Manual Including Repair Part* and Special Tools Lists RADIO SETS AN/PRC-74B (NSN 5820-00-935-0030) AND AN/PRC-74C (NSN 5820-00-177-1641) POWER SUPPLIES PP-4514/PRC-74 (NSN 5820-00-942-0821) AND PP-4514A/PRC-74 (NSN 5820-00-177^4581) AND BATTERY BOXES CY-6121 /PRC-74 (NSN 5820-00-908-3127), CY-6314/PRC-74 (NSN 5820-00-935-0382) AND CY-6314A/PRC-74 (NSN 6135-00-156-3934)



TM 11-6820-590-35-1, July 1968, is changed as follows:


	1. The title is changed as shown above.

	2. New or changed material is indicated by vertical bur in the margin.

	3. Remove and insert pages as indicated in the page list below.
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4. File this change sheet in the front of the manual for reference purposes.

By Order of the Secretary of the Army

E. C. MEYER General, United States Army Chief of Staff

Official

J. C. PENNINGTON Major General, United States Army The Adjutant General

ACTIVE ARMY, USAR, ARNG To be distributed in accordance with DA Form 12-51, DS GS Maintenance requirements for AN/PRC-74 radio set.

Changb HEADQUARTERS DEPARTMENT OF THE ARMY No. Washington, DC, January 1978


Direct Support, General Support, and



Depot Maintenance Manual Including Repair

Parts and Special Tools Lists

RADIO SETS AN/PRC-74B (NSN 5820-00-935-0030)

and AN/PRC-74C (NSN 5820-00-177-1641)

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

TM 11-5820-690-36-1, July 1968. is changed as follows:


	1. Title is changed as shown above.

	2. New or changed material is indicated by vertical bar in the margin of the page.

	3. Remove and insert pages as indicated in the page list below.
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B-122

through
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through
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through
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	D-l
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through
	None



	E-l

E-4

through
	None
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through
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4. File this change sheet in the front of the manual for reference purposes.

By Order of the Secretary of the Army:

BERNARD W. ROGERS General, United States Army Chief of Staff

Official:

J.C. PENNINGTON Brigadier General, United States Army The Adjutant General



DISTRIBUTION:

To be distributed in accordance with DA Form 12-51 direct and general support TM literature requirements for the AN/PRC-74 radio set.

Technical Manual HEADQUARTERS DEPARTMENT OF THE ARMY No. 11-5820-590-35-1 Washington, DC, July 1968


DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE MANUAL INCLUDING REPAIR PARTS AND SPECIAL TOOLS LISTS RADIO SETS AN/PRC-74B (NSN 5820-00-935-0030) AND AN/PRC-74C (NSN 5820-00-177-1641) POWER SUPPLIES PP-45 14/ PRC-74 (NSN 5820-00-942-0821) AND PP-4514A/PRC-74 (NSN 5820-00-177-4581) AND BATTERY BOXES CY-6121 /PRC-74 (NSN 5820-00-908-3127) CY-6314/PRC-74 (NSN 5820-00-935-0382) AND CY-6314A /PRC-74 (NSN 5820-00-156-3934)





REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of way to improve the procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, US Army Communications-Electronics Command and Fort Monmouth, ATTN: AMSEL-ME-MP, Fort Monmouth, NJ 07703-5000.





CHAPTER 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. 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.
	Add

designations

to reference




	2-6
	200



	2-
	300



	3-
	600



	3-4
	600



	3-5
	600



	3-6
	6000

600

to



	
	(Add

600

are

to only

those

that



	
	numbers

and

6000

not

3-digit



	
	numbers

3-digit

to



	
	beginning

with

1)



	3-7
	600



	3-9
	700



	3-10
	700



	3-11
	700












	Figure

No.
	Add

designations

to reference




	3-13
	400



	3-15
	500



	3-32
	600



	3-35
	700



	3-36
	700



	3-37
	400



	3-38
	500



	4.1-2
	800



	4.1
	800



	4.1-4
	800



	4.1-5
	800



	4.1-8
	300



	4.1-9
	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

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

Commander, US Army Communications-Electronics MA-D, Fort Monmouth, New Jersey 07703-5000.




Section II. GENERAL FUNCTION

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

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

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 receive configuration, with signal flowing left-to-right from the antenna to the headset (A, fig. 6-2). When 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 radiofrequency (RF) signal in the high frequency range from megacycles (mc) to 17,999 mc; to heterodyne the RF signal with locally generated synthesizer signal that is 1.75 mc above the input fre quency; to convert the RF into 1.76-mc intermediate frequency (IF) to remove the voice or telegraph intelligence from the IF; and to apply the intelligence to 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 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 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 1,750-kc signal from the frequency generator module. The l.^SO-kc sig nal in the frequency generator is produced by highly stable, free-running crystal oscil lator. The 1,750-kc signals are applied to 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, 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, 10-kc calibration signal is applied to the RF module by the frequency generator module. The 10-kc calibration signal

Change 1-2.1 and the frequency synthesizer module output are then heterodyned by the RF module to ob tain 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 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 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 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 +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 microphone or inter rupted audio tones enabled by 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 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 transmit configuration.

6. Transmit Operation. When the transmit mode of operation is selected, the receivetransmit 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,

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 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 chassismounted gain control circuits. continuous wave (cw) hold control output for holding the radio set control relays in transmit condi tion during the time between the characters of manual telegraph message is routed to the power supply module by the IF audio module. The RF module also receives signal from the synthesizer module. The synthesizer module frequency range is from 8.75 mc to 19.749 mc. mixer in the RF module mixes the 1,750-kc Isb and synthesizer frequency producing sum and difference frequency. The difference fre quency is between mc and 17.999 mc and is the upper sideband of the selected channel. The difference frequency is selected by tuned radiofrequency amplifier and is applied to the power amplifier module. The MC (MHz) step frequency 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 trans mit level control to the gain control circuit so that RF gain in the RF module is maintained at constant level.

c. Transmit Mode Power Source. During the transmit mode, the power supply module of the radio set supplies three dc operating power source and produces the +12-volt power amplifier module.

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




Section III. FUNCTIONAL ANALYSIS


1-6. General

This section contains 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 receive to trans mit function.



1-7 Receive Function (fig. 6-8)


	a. General. The receive function receives RF signals of from to 17.999 mc, converts the "RF signal to 1,750-kc IF then demodu lates the intelligence so that it will produce audible signals in headset. The functional operation of the circuits that are operational during receive mode, within each dual pur pose module, are described in 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. receiver-transmit relay, which is deenergized 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 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 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 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

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 operatecalibrate control relay K2 in the synthesizer module. This voltage energizes K2, causing its contacts to replace the multiple 1-kc crystal frequencies with 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 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 the high frequency range between and 17.999 mc. The RF tuning circuits form tuned radiofrequency (trf) amplifier. The bandpass of the tuned circuit is controlled by bandswitching 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 desired audio level in the headset. The tuned and gaincontrolled RF signal is supplied to balanced mixer in the RF module for heterodyning. The synthesizer module tuning circuits are used to supply 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 highly stable 1,750-kc signal and 10-kc calib rate signal. The frequency generator module consists of frequency standard and fre quency divider. The frequency standard is 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, 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

from the frequency generator module, to amplify the IF, to detect the audio intelligence, to amplify the audio, and to apply it to 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 crystal filter network when operate-calibrate control relay K2 is in the operate condition. The re sultant output is supplied through receivetransmit 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. 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 1,750-kc IF signal with the audio, multiply and amplify the IF up to signal between 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 through below.

	b. Frequency Generator Module. The func tion of the frequency generator module during the transmit mode of operation is to provide 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 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 receivetransmit control relays, an audio tone oscillator, continuous wave hold circuit, an audio amplefier, microphone amplifier, balanced mixer, an IF preamplifier, and 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 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. 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 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 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



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 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. 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 constant level. The transmit level control circuit establishes the control level by sampling the current drawn by the RF power amplifier. After preamplification and power amplification, the RF is applied to 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 through below. Optional power input connections may be utilized as an input to the power circuits. When the radio set is used as portable man-carried unit, the power input to the power supply mod ule is +12 volts from 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 field site or fixed station, the external power supply and battery charger are normally used. During that time, +21 volts to +31 volts from 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. 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 dc re ctifier. The dc rectifier converts the ac voltage to dc voltage (between +20 and +40 volts) that is sufficient to drive the 12-volt regulator

CI circuit. The +12-volt regulator, seriesregulated circuit, accepts either the direct or converted dc voltage input and provides 12 volt output across its load. This 12 volts is supplied to the power supply module. In addi tion, 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 means for charging the 12-volt rechargeable battery that powers the radio set when it is mancarried. CHARGER ON switch S1A connects ground to the battery charger when set to ON. 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 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 transmitreceive 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 dcto-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 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 signal for heterodyning purposes. The synthesizer module contains series of crystal-controlled oscillators, mixers, band pass filters, and amplifiers that generate 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. simplified block diagram of the synthesizer module is illustra ted in figure 6-6. The 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 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 KC (KHz) step frequency selector switch SI provide 1-kc oscillator Ql 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 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 10-kc signal generated in the frequency generator module. Calibrate frequency crystal Y47 inserts signal (identical to position of 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 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 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 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 undesired 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 frequency between 26,730 and 27,630 kc, in steps of 100 kc. The frequency is selected by

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 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






CI frequency synthesizer modules is given in the chart below.




	Switch
	
	
	
	



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




	
	6,525
	9,025
	26,730
	



	
	6,526
	9,035
	26,830
	



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



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



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



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



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



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



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



	
	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) composition of the synthesizer signal is shown by the following example:

	(o) Assume the radio set frequency setting is 3,167 kc.

	(6) With 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 Colpitts-type oscillator with frequency range of 6,525 to 6,534 kc. Starting at position of the KC step frequency selector, each crystal selected advances the signal output of Ql by kc. 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 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 of 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 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 capacitive divider network C15 and C16 that pro vides low impedance output drive to the emitter of first mixer Q8.



1-12. 10-Kc Oscillator

The 10-kc oscillator circuit is Colpittstype 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 zero beat with 10-kc signal from the frequency genurator module. The output of Q2 is applied to the base of first mixer Q3. Capacitive divider C21 and C22 provides low impedance output to drive the first mixer stage.



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 autotransformer T601 and capacitors C26 and C27 and is located on assembly A5. The capacitors also serve as 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. 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 tuned cir cuit that is tuned to 15,561 kc and has 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 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 provided by 1-11 voltage divider R22 and R23. The primary of T611 and 055 form 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 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 decoupling network, keeping RF from the 9-volt power source. Transformer T607 and capacitor C42 form tank circuit whose output is coupled through C43 to second tank circuit, T608 and C44. Both tank circuits are tuned to the upper sideband and have 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

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 trimmer capacitor and fixed capacitor. Each position of S4 selects crystal for the oscillator and 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 radiofrequency amplifier stages of the RF module.



1-19. Third Mixer

The third mixer is 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 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)

to balanced mixer Zl. In the balanced mixer, the output from the third RF tuned circuits is heterodyned with 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 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 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 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 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 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
	me

Rf range
	Synthesizer me)




	
	to 3.999
	3.75 to 5.749



	
	to 6.999
	5.75 to 8.749



	
	to 11.999
	8.75 to 13.749



	
	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, 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, 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 resistanceinductance (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 tapped transformer (except T708 which is stepdown transformer) to match the impendance of transistor Ql. Resistor R4 loads the tank circuits of bands 1, and 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 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 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 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 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 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, 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 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 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 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 sidetone of the signal being transmitted. Balanced mixer Zl combines the audio signal with 1,760-kc signal from the frequency generator module and produces



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, 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. resistance-capacitance (rc) network holds the stage on for approximately 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 unfiltered 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 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 lower sideband pass filter, referenced to 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 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 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 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 and of Kl. During the transmit mode, contacts and 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 series amplifier, providing high gain. The IF signal is coupled through T403 and capacitor C19 to the base of Q3. Inductor L3 provides 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 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 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 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 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 double-ended output to drive push-pull amplifier Q6 and Q7. Capacitor C28 provides 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 cutoff bias for Q6. When Q6 conducts, current flows through diode CR5 and resistor R24, developing cutoff bias for Q7. Capacitor C29 and resistor R22 provide negative feedback path from the push-pull 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 milliwatt into 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 microphone or tone os cillator Qll. The voice signal is generated at microphone and is routed through terminal board TB202, pin 9, feedthrough capacitor C5, inductor L6, and capacitor C32 to the base of Q8. When 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 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

from the microphone amplifier with 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 of Zl. The 1,760-kc signal is applied to connector J402 and routed to pin of Zl. The output of Zl is 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 means for adjusting the carrier balance for symmetrical double-sideband signal.



1-37. Tone Oscillator (fig. 6-10)

Tone oscillator Qll generates 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 forwardbiases Q13 and causes it to saturate also. When Q13 saturates, the output of TB202, pin. 5, is almost at ground potential. This nearzero voltage is routed to the power supply module and energizes the receive-transmit re lay, thereby effecting transmit mode condi tion in the radio set. When the telegraph key is released, there is delay of approximately 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 -second delay when the telegraph key is released. Resistor R44 serves as 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 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

CI 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 broadband amplifier, com pensated to provide constant gain in the fre quency range of 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 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 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, 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 low dc resistance path from the bias supply to the base; the RF impedance of LS isolates the signal at the base. 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 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 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 forwardbiasing supplied by R12 and R13 supplemented by small voltage through R19 to reduce crossover distortion in the push-pull amplifier. Capacitor C14 provides 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 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. maximum de flection of the ANT IND meter needle indi cates optimum impedance match; minimum deflection indicates impedance mismatch. In ad dition to serving as an impedance matching indication, the meter reading- is also 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 constant, positive, 1-milliampere (ma) current. The other dc supply pro duces 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 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 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 +36-volt level. Resistor R25 limits the current to 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 negative dc voltage. Resistor R24 limits the current, and inductor L6 provides 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 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 (deenergized) 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 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 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 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.



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 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 smaller drive signal to Q4 and Q5. Consequently, the current requirements of Q4 and Q5 are reduced to 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 1,750-kc signal for the modulation and demo dulation circuits in the IF audio module, and 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 1,750-kc frequency standard and frequency divider chain. The frequency standard is 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 10-kc fundamental calibration signal.



1-47. Frequency Standard (fig. 6-12)

The frequency standard generates 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 level of 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 kc frequency divider Q14, where it is again divided by 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, —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 CI and R32 provides for optimum transfer of signal from the rf oscillator to amplifier Qll. Base bias for Ql is developed by voltage dividing network Rl and R13. Emitter bias is provided by resistor R14. Diode CR1 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 tank circuit, tuned to 625 kc, which oscillates each time Q12 is pulsed. As 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. 250-kc signal is developed as result of Q12 collectorto-base circuit interaction and the regenera tive feedback across blocking oscillator trans former Til. Diode CR12 reduces secondary occillations in the tertiary winding by providing 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 blocking oscillator which divides the 250-kc frequency divider output uy to produce 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 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.


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 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 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 constant current through CR8.



1-51. Receive-Transmit Relay (fig. 6-18)

Receive-transmit relay Kl is energized when ground appears on pin 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 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 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 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. Collectorto-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 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 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 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 filter, and varistor R3 minimizes voltage variations resulting from temperature changes. Transistor Q6 is 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

The components of the gain control circuits are the gain control circuit

1-54. General mounted on chassis-mounted parts board (fig. 6-14) TB203. Figure 6-14 is schematic diagram of

CI


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 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, 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 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 fixed station. In addition, the unit is capable of recharging the wet battery that powers the radio set when it is mancarried.



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 dc voltage suitable to power the radio set. Only one of the three in puts is provided at time to the PP-4514/ PRC-74 by connecting one of three appro priate accessory cables to jack Jl. Dc power inputs from 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 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 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 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 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 of Q4. The emitter of Q4 is connected to volt age reference diode CR5, which is 6.2-volt breakdown device. With the Q4 emitter con nected to 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 higher negative voltage to be developed at the base of Q4. With 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 volt, causing Q4 to be biased Off. Since short pro tection switch Q3 conducts at all times (except during 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. short circuit at the PP-4514/PRC-74 places the emitter bias at 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 load to prevent the PP-4514/PRC-74 from shutting off when the rt unit is turned off.

d. Meter Monitoring Circuit. 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 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

CI differences. Resistor R14 and capacitor C5 make up re network with correct time constant for positive starting under all load conditions. The battery charger utilizes CHARGING CURRENT potentiometer Rll as bias control for the base of transistor Q4. The CHARGING

CURRENT potentiometer provides minimum to maximum adjustment of battery charging current from to amperes. On FP-4514A/PRC-74 the anode of CR4 connects directly to B+ allowing meter If to monitor only that charging current supplied to the wet battery.

[image: Figure, page 47]






CHAPTER — DIRECT SUPPORT MAINTENANCE


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. Sectionalizing, 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 defective radio set is to sectionalize the fault. Sectionalization means tracing the fault to major component. The second procedure is to localize the fault. Localization means tracing the fault to 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 group of tests arranged to reduce unnecessary work and to aid in tracing trouble in 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 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 systematic method of localizing trouble to 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 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. 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



[image: Figure, page 49]

ping or jarring the equipment. Make visual inspection of the wiring and connections to the units of the set. Minute cracks in printed circuit boards can cause intermittent opera tion. 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 transistor circuit; use 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 normal load (such as 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 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. 11042 (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 signal generator to supply the necessary signals.





2-4. Radio Set Receive Mode Test

(fig. 2-1 and 2-2)

The troubleshooting test in 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 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 and of J201.

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




	/. Connect the AN/USM-207 across the dummy load. Set the controls for 1,000-cps reading.

	g. Connect the power supply to pins 2, and 5, of J301.

	h. Set the radio set frequency selector con






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 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 through 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 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 through h.


	a. Connect 50-ohm, 20-watt dummy load and the ME-30B/U to the opposite ends of 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 through above with the radio set tuned to frequencies of 2.000, 4.000, 7.000, 12.000, and 17.000 mc. Check for 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 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 and 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 2-3
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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 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 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. (fig. 2-4) to J401 through the variable attenuator. Adjust the variable attenuator to 20 db.

	(3) Set the frequency of signal generator No. to 1.749 mc.

	(4) Set the output of signal generator No. to SO microvolts.

	(5) Disconnect P501 from J402 of the IF module.

	(6) Connect signal generator No. to J402.

	(7) Set the frequency of signal generator No. to 1.750 mc.

	(8) Set the output level of signal genera tor No. to volt rms.

	(9) If audio voltage is restored, the re






Change 2-5
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TM58ZO-590-35-I

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 ule as follows supply module (para 2-12).


	(1) Connect 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.











	Check point
	AlMnmn(iil

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
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Figure t-K. IF and frequency generator fault isolation teet eetup.
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Figure t—S. Transmit mode fault isolation teet eetup.

Note. Before measuring any output signals in through 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 mc at 70 mv.

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

	(6) Adjust the ANT TUNE and ANT LOAD controls for 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.




	(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 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 below.

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




	(1) Disconnect P601 from J708 of the RF module.

	(2) Connect AN/URM-25D No. 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 below.





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


	(1) Disconnect P202 from J705 of the RF module.

	(2) Connect second AN/URM-25D to J705 on the RF module (fig. 2-5).

	(3) Set the signal generator No. fre quency to 1.750 mc.

	(4) Set the signal generator No. 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. connected for the test in 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. 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. fre quency to 1.750 mc.

	(5) Set the signal generator output level to 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 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 through below.
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Figure S-6. Gain control circuit board TbiOS.



a. Receive Mode.


	(1) Connect the ME-26B/U to terminal of gain control circuit board TB 203.

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

	(8) Adjust R206 for 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 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 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 clip lead, connect terminal 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 and 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 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 and of gain control circuit board TB208.
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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 below.





c. Transmit Mode.


	(1) Connect 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 and of not less than 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 through be low.

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 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 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.
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Figure t-8. Power supply module.


	(b) 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 short circuit at output connector J4, pins 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 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 and of J4 of the module case.

	(8) Check to see that the panel meter drops to volt.

	(9) If the panel meter does not drop to






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 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 volt is indicated, check the bat tery charger subassembly as follows

	(o) 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.
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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 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 0-volt indication. (This procedme checks the operation of short protection switch Q3.)

	(8) If 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 fuse F2 as required.

	c. Power Supply PP-45U/PIIC-74 Case (fig. 2-10). Using Multimeter TS-352B/U, troubleshoot 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 28-volt power source.

	(3) Set the POWER ON switch to ON.




	(4) Connect the multimeter negative lead to pin of J3 and the positive lead to pin of J3.

	(5) Check for normal voltage indication of +21 to +31 volts.

	(6) If 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 110-volt, 50- to 400-cps power source.

	(8) Check for normal voltage indication of 20 to 40 volts on the multimeter.

	(9) If volt is indicated on the multim eter, check for the following defective compo nents. Replace as required.
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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) fuse F2 and 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 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.





2-12.

NOTE to figure 2-8 for location of


	a. Radio Set Case. Remove the radio set 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 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 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 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 holddown 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 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.




	(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 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.




	(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 5) and flatwashers 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).




	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 (54) from front panel 101)

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







	aa. Remove screw (57), bandswitch geardriven 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






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).

	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 geardriven assembly (58), and place thrust bear ing (59) over protruding portion of screw shoulder.


	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 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.




I, TM 11-5820-590-35-1
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	ae. Insert screw (24) to calibrate geardriven 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 to band when the MC selector knob is moved from position to position 3. To assure the proper operation of the RF module bandswitch by the MC selector knob, proceed as follows

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.








CHAPTER — 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 below and in figure 3-1.



a. 20-Db Match Pad.


	(1) Obtain 56-ohm, V6-watt resistor (Rl), 500-ohm, Vfe-watt resistor (R2), and 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 1-kilohm, V£-watt ±5 per cent resistor (Rl) and 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 51-ohm, V^-watt resistor installed in the connector. When 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-6439 (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, Vfewatt.

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




	(9) Resistor, 100-ohm, 20-watt
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A. MATCH PAD, 20 DB
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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. 11042 (T-connector).

	(14) Potentiometer, 5,000-ohm.




	(15) Potentiometer, 2,000-ohm.




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




	/. Frequency Synthesizer Signal. Whenever an aligned frequency synthesizer module is available, it may be used in place of 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 through below.


	a. Connect 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 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. (or equivalent) to pin of TB601 and the negative ter minal to ground.

	/. Set power supply No. for an output of volts ±5 percent, 50 ma.

	g. Connect the positive terminal of Power Supply HP6489A No. (or equivalent) to pin of TB601 and the negative terminal to

	h. Add jumper wire between pins and of TB601.

	i. Set power supply No. 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 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 and 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 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 and of TB601 are connected as in 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 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 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 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 of TB701, and connect the negative terminal to terminal of TB701.

	(8) Connect voltage divider consisting of 1-kilohm resistor and 5-kilohm potenti ometer across the output of the power supply.



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


	potentiometer to terminal of TB701. 3750 2001

	(fully counterclockwise). 8,750 7,001

	(11) Set the power supply for an output 13,760 12,001 of volts ±5 percent, 100 ma. (16) If an output of less than 30 millivolts

	

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

	

	bands, as shown in the chart below. (a) through (;') below.












	arm

Connect

5-kilohm

the

of

the

(9)
	
	iw
	j^SfiW,




	TB701.

of

potentiometer

terminal

to
	3750
	
	2001



	SI

band

bandswitch

(fig. 3-9)

(10)

Set

to
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	4^001
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	8,750
	
	7,001






	(12) Adjust the 6-kilohm potentiometer is indicated for any of the frequencies given for 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 maxi- Procedures for the RF module (para 8-28).

	(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
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Figure 3-iQ). Frequency synthesizer module, bottom view, circuit (part of I).

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 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 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
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Figure 3-4®. Frequency synthesizer module, bottom view, circuit boards removed (part 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 of Zl.

	(/) Keep the frequency meter at the vertical output of Oscilloscope AN/USM-140B.

	(g) Check for synthesizer tuned fre quency of 8,750 kc.

	(h) If 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 and 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.

P60I




	
	
	
	Approx
	voltage
	



	Transistor
	
	
	
	
	



	Ql
	0.3
	
	0.16
	
	



	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 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. positive Jead to pin of TB701 and the nega tive lead to pin of TB701 (fig. 3-9).



Connect voltage divider consisting of kilohm resistor and kilohm potentiometer across the output of power supply No. with the arm of the kilohm potentiometer connected to terminal of TB 701 (fig. 3-8 and 3-9).


	(4) Connect the Power Supply HP6439A/U No. positive lead to pin of TB701 and the negative lead to pin of TB701.

	(5) Set power supply No. to 12 volts ±10 percent, 500 ma.

	(6) Set power supply No. to 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).
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Figure 3-6®. Frequency synthesizer module, switch component boards (part of t).
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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 (fully clockwise) and adjust the 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 other bands as shown in the chart below, adjusting



the kilohm potentiometer and C701 for maxi mum output for each setting.









	AN/URM-25D
	frequency

(kc)
	Band



	3,750
	
	




	5,750
	
	



	8,750
	
	



	13,750
	
	






	(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
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Figure 3-8. RF module troubleshooting test setup.
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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. to volts at 50 milliamperes. Set power supply No. 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






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 maximum deflection on the ME-26B/U.


	(5) Set power supply No. 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 decrease from kc to cps, then an increase to kc.

	(6) Adjust the level of the AN/GRM-50 to obtain 1.0 volt rms at TB202, pin 1.



3-1*
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Figure 8-11. RF module, right-hand view.


	(7) Set power supply No. 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 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 of 2).


	(2) Set power supply No. to volts at 50 milliamperes. Set power supply No. to 12 volts at 500 milliamperes.

	(3) Connect clip head lead from pin of TB202 to pin 6. An output of 0.2 volt rms or greater, at 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







	of TB202 and pin 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 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 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.
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Figure S-1S®. IF audio module front view, component board* removed (part of t).


	(9) Tune the AN/URM-127 for 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.





3-5. Frequency Generator Module


	a. Connect 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. across ter minal and terminal of TB501.

	/. Set power supply No. for an output of 12 volts 10 percent.

	g. Connect power supply No. across ter minal and terminal cf TB501.

	h. Set power supply No. for an output of volts ±5 percent.




	t. Check for an output frequency of 1,750 kc ±10 cps at 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 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 or 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 above was not obtained at P501, the frequency stand ard is defective.
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Figure 3-U. Frequency generator tett letup.
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	(S) Do not allow drops of solder to fall into the unit.

	(4) carelessly soldered connection may create new fault. It is important to make well-soldered joints, because 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 pencil-type soldering iron with 25-watt maximum capacity. This unit is trans istorized. If only ac-operated irons are avail able, use an isolation transformer. Do not use 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 heat sink (such as 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 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 through 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), lockwashers (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 lockwasher (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.

	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 through 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), lockwashers (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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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-
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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. (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. (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. (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).

	(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).

	(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).




	(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. (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. (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. (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 lockwashers (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



mixer component board A2 (6) from module chassis (12). Unsolder wire connections.


	d. (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. (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)

	Cover

	Nut

	Nut

	Lockwasher

	Screw

	Rear chassis plate (AN/ PRC-74B only)

	Rear chassis plate (AN/ PRC-74C only)

	Screw




	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




	

	Screw

	Screw

	Upper tray

	Setscrew

	Coupler Nut

	

	Lockwasher

	Bandswitch SI

	Front chassis plate (AN/ PRC-74B only)

	chassis plate (AN/ ~-74Conly)
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	Lower module cover

	Screw 2A Flat washer (AN/PRC-74C only)

	IF audio amplifier compon ent board Xl.

	Upper

	Screw 6A Flat washer (AN/PRC-74C only)

	Microphone amplifier-mixer component board A2.

	Screw




	Lockwasher 8A Terminal log

	Crystal filter FL1

	10 Screw

	11 Filter

	12 Module



Figure S~t7. IF Audio module, exploded view.




1, TM 11-5820-590-35-1


	c. Solder wire connections to frequency e. Attach cover (2) to frequency generator andard with three screws

	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. spring clip with outside hole in cover. 3—20. Deleted
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Figure 3-18. Frequency generator, exploded view.



Section 111. ALIGNMENT


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






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 usually can be isolated to 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 through /below.

To avoid breaking the tuning slug screw slots of transformers T601 through T604, T607 through T611, and T614 during alignment, apply light coating of MEK (TT-M-261) to the screw threads and let ait from to minutes.


	a. 1-Kc Oscillator Alignment.

	(1) Connect Oscilloscope AN/USM-140B in series with 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. positive lead to terminal of TB601 (fig. 3- 8), and the negative lead to terminal of TB601.

	(4) Connect the power supply No. positive lead to terminal of TB601, and the negative lead to terminal of TB601.

	(5) Connect 100-ohm resistor between P601 and ground (fig. 3-88).

	(6) Adjust power supply No. to volts, and power supply No. to 12 volts.

	(7) Adjust capacitor C617 (fig. 8-82) to obtain frequency output of 6625.000 kc as measured on the frequency meter.

	(8) Deenergize relay K2 by disconnec ting the power supply No. lead from ter minal of TB601, and place 1-kc oscillator
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Figure SSI.

[image: Figure, page 104]

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. to ter minal of TB601 (fig. 3-3), and adjust it to 12 volts. Adjust capacitor C612 (fig. 8-32) to obtain 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 (one position clockwise). Adjust trimmer capacitor C608 (fig. 8-6) to obtain 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




	
	C602
	6,625.000



	
	C608
	6,526.000



	
	C604
	6,627.000



	
	C605
	6,528.000



	
	C606
	6,529.000



	
	C607
	6,580.000



	
	C608
	6,581.000



	
	C609
	6,582.000



	
	C610
	6,588.000



	
	C611
	6,534.000






	(16) Disconnect power supply No. from terminal 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 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
	/N|MM|

NMrfaal

(to)



	
	9026.000




	
	9086.000



	
	9046.000



	
	9066.000



	
	9066.000



	
	9076.000



	
	9086.000



	
	9096.000



	
	9106.000



	
	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 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 (6,626 kc and 9,086 kc, respectively).

	(4) Adjust transformers T608 and T604 (fig. 8-8) for maximum indication on the AN/URM-146.

	(6) Disconnect the AN/URM-146 from
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Frtquney pin 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 maxi mum indication on the AN/URM-146.

	d. 100-Kc Oscillator Alignment.




	(1) Connect Oscilloscope AN/USM-140B (or equivalent) through 100-ohm, 1/2-watt resistor to pin 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 maximum indication on the AN/URM-146. The output frequency should be 27,180 ±1 kc, and the AN/USM-140B should display 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 500-ohm resis tor to pin of component board A8 (fig. 8-8).

	(2) Monitor the output at pin 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.



(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




	
	C887


	88680



	
	
	87680



	
	
	80680



	
	C870


	86680



	
	C672


	84680



	
	
	88680



	
	
	82680



	
	
	81680



	10
	COM


	80680



	
	
	29680



	12
	
	28680



	18
	
	27680



	11
	
	20680



	1K
	CAM


	26580



	18
	
	24680



	17
	C6108


	28680






	(6) Rotate MC (MHz) switch 84 (flg. 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).



If there is not adequate trimmer ca pacitor range on any 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 600-ohm resis tor to pin of component board A7 (fig. 8-8).

	(2) Monitor the output at pin of A7






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 shunt load resistor (B, fig. 8-1) from pin of A7 (fig. 8-8) to ground.

	(6) Adjust T608 (fig. 8-8) for 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.











	
	A7,

pin
	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 bandpass re sponse flat within db from 8,760 to 19.749 kc


3-23. RF Module Alignment

To avoid breaking the tuning slug screw slots of transformers T701 through T717 during alignment, ap ply light coating of MEK (TT-M

281) to the screw threads and let sit from to 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 6-kilohm and 1-kilohm resistor across the Power Supply HP8489A, output of

	(3) Connect the positive lead of the supply to pin of TB701, and the lead to pin of TB701.

	(4) Connect the arm of the to pin of TB701.
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Figure 3-3i. RF module, alignment teet eetup.


	(5) Adjust the output of the power sup ply to volts.

	(6) Connect the AN/URM-146 to pin of K2 (fig. 8-9).

	(7) Set C701 to the clockwise stop, maxi mum capacity (plates meshed).

	(8) Set switch SI to band (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 of relay K2.

	(11) Adjust the 6-kilohm potentiometer for 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 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 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
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Figure 3S5. RF module, bottom view.


[image: Figure 3-36. RF module, top view.]
Figure 3-36. RF module, top view.

less than 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.











	(DM)
	cnt
	
	
	



	2.001
	Max

(8 turns

ew).
	T701,
	T705,
	T709



	4.001
	Hin

(3 tarns

ccw).
	C708,
	C710,
	C720



	4.001
	Max

turn*

ew).

(8
	T702,
	T706,
	T710



	7.001
	Min

turns

ccw).

(8
	C704,
	C711,
	C721



	7.001
	Max

ew).

(8 turns
	T708,
	T707,
	T711



	12.001
	Min

(8 turns

ccw).
	C706,
	C712,
	C722



	12.001
	Max

turns

ew).

(8
	T704,
	T708,
	T712



	18.001
	Min

(8 turns

ccw).
	C706,
	C718,
	C728







	6. Synthesizer Amplifier.

	(1) Connect the power supply positive lead to pin of TB701, and the negative lead to pin of TB701.

	(2) Connect the AN/URM-25D to J703.




	(3) Connect Electronic Voltmeter AN/ URM-146 to pin of Zl (fig. 8-9).

	(4) Connect 100-ohm, 1/2-watt resistor to J705.

	(5) Adjust the power supply output to 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 of Al.

	(8) Adjust transformer T713 (figs 3-36 and 3-86) for 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 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 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.











	SyrUk

AN/VRM-ISD
	PEAK

NOISE

control

Croi Mttftw
	Tmnt



	3.75
	Max

cw)

(3 turns
	T713




	5.75
	Min

turns

ccw)

(8
	C731



	5.76
	Max

cw)

(8 turns
	T714



	8.76
	Min

(3 turns

ccw)
	C738



	8.75
	Max

cw)

(8 turns
	T716



	18.76
	Min

ccw)

turns

(3
	C7S4



	13.75
	Max

cw)

turns

(3
	T716



	19.76
	Min

turns

ccw)

(3
	C7S6






	(14) Connect the AN/URM-145 acorss the 100-ohm resistor at J705.

	(15) Connect the signal generator to pin 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

To avoid breaking the tuning slug screw slots of transformers T401 through T404 during alignment, ap ply light coating of MEK (TT-M-261) to the screw threads and let sit from to minutes.


	a. Receive Mode Alignment. With the test equipment connected as shown in (RE CEIVE), figure 8-12, perform the following alignment

	(1) Set power supply No. to OFF Set power supply No. to 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 of TB202 as indicated on Multimeter ME-26B/U.

	(6) Adjust the 2-kilohm potentiometer for maximum output at pin of TB202.

	(7) Adjust transformers T401, T402, T-403, and T404 (fig. 3-37) for maximum out put at pin of TB202. During the adjust ments, reduce the level of the AN/GRM-50




	to keep the output at pin 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 fre quency output at pin of TB202 of 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 of TB202.

	b. Transmit Mode Alignment. With the test equipment connected as shown in (TRANS MIT), figure 3-12, perform the following alignment

	(1) Connect clip lead from pin of TB202 to pin 4. Adjust power supply No. to volts at 50 ma. Adjust power supply No. 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 minimum output at 401 as indicated on Electronic Voltmeter AN/URM-146 (fig. 3-12).

	(3) Remove the clip lead from pin and pin of TB202. Set the AN/URM-127 to 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 clip lead, short circuit the base of Q12 to ground.

	e. Connect the AN/USM-140B probe to the






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.
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Figure 3-37®. IF Audio module, rear vino, component board* removed (part •/ *).
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CHAPTER — 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 guide for the testing of equipment that has been re paired at direct support if the proper tools and test equipment are available. 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 A-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 Signal Generator AN/GRM-60

TM 11-6626-624-14 TM 11-6626-200-12 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. 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.
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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 minutes to warm up before
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Figure IS. Radio ««t transmit t—U



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 minutes to warm up before proceeding.





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 of J8 (tig. 2-10), and the positive lead to pin 2. Turn on the test equipment, and allow it minute to warm up.

4-f
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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 and 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 6439 (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. for 12,0 volts ±0.6, 200 ma.

	e. Set power supply No. for 9.0 volts ±0.45, 400 ma.

	d. Set power supply No. for 40 volts ±2, ampere.

	e. Set the AN/GRM-50 to mc at 10 mv.




	/. Set Multimeter TS-352B/U No. to the 1-MA scale, Multimeter TS-352B/U No. to the 10-VDC scale, and Multimeter TS-352B/U No. 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 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. shall indicate 0.5 to 1.0 ma.

	I. Multimeter No. shall indicate no more than 850 +0, -150 ma.

	m. Repeat the procedures in through above for each of the following frequencies: 3.5 mc, mc, 10.5 mc, and 18 mc.

	n. Reduce the output of power supply No. to 30 volts. Multimeter ME-26B/U shall indi cate less than 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 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 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 4.1-1
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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. shall indicate less than 100 ma.

	(10) If the multimeter indication ((9) above) is greater than 100 ma, check for 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 me at 80 mv.
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Figure 4.1-$. Power amplifier module, right tide, component board removed.


	(18) Multimeter No. should indicate be tween 660 and 1,000 ma,

	(14) If the measurement obtained in (18) above is not within tolerance, check for 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
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Figure +J-3®. Power amplifier module, left-hand tide (part 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:
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Figure i.l-S®. Power amplifier module, left-hand tide (part 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 (21 A) 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
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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. to 12.0 volts ±0.6, 400 ma ±40.

	c. Set power supply No. to 9.0 volts ±0.45, 200 ma ±20.

	d. Set power supply No. to 40.0 volts ±2, ampere ±0.1.

	e. Set Signal Generator AN/GRM-60 to mc, 10 mv.

	/. Set multimeter No. to the 1-MA scale, multimeter No. to the 10-VDC scale, and multimeter No. to the 1,000-MA scale.
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FiffurV^l-5. Power amplifier module.


	g. Adjust the AN/GRM-50 output level con trol until multimeter No. indicates 850 ma.

	h. Adjust L807 and C825 (fig. 4.1-2) for 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. indicates 3.5 volts.
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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

Figure 1.1-6. Continued.




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 and 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 lead to TB201 of the power supply module (figs. 4.1-7 and 4.1-8 and ground).

	b. Connect 60-ohm, 2-watt resistor be tween the terminal lead to TB201 of the power supply module and ground.

	e. Connect the negative terminal of the HP-64S9A to pins and of J301. Connect the



positive terminal of the HP6439A to pins and of J301.


	d. With clip leads, connect the terminal lead of TB201 to the terminal lead, and connect the terminal lead to the terminal lead.

	e. Adjust the HP6439A for an output of 12 volts at 10 amperes.

	/. Disconnect the clip lead from the terminal lead. Measure and record the +9-volt out put at the terminal 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 lead to the terminal lead. Disconnect the 60-ohm resistor from the terminal lead, and replace it with 900-ohm, 1/2-watt resistor. Disconnect the 800-ohm resistor from the terminal 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 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 lead, and replace it with 20-ohm, 50-watt resistor.
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Figure AJ-7. Power


	I. Turn on the HP6439A. The output at the terminal 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 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 lead, and replace it with 20-ohm, 50-watt resistor. The output at the terminal lead shall be within +0.5, -0.25 volt of the output recorded in above. Disconnect the 20-ohm resistor from the terminal lead, and replace it with the 900-ohm resistor.

	q. Disconnect the 800-ohm resistor from the terminal lead, and replace it with 40-ohm, 50-watt resistor. The output at the terminal lead shall be within ±2 volts of the output




	recorded in above. Disconnect the 40-ohm re sistor from the terminal 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 lead shall be within ±2 volts of the output re corded in above.

	8. Disconnect the clip lead from the terminal lead. The output at the terminal lead shall be within +0.5, -0.25 volts of the output recorded in above.




4.1-8. Power Supply (fig. 4.1-10)

Disassemble the power supply module as 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.
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Figure i.1-8. Power rupply module, front view.
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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),
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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).








CHAPTER — DEPOT OVERHAUL STANDARDS


5-1. Applicability of Depot Overhaul Standards

The tests presented in this chapter will meas ure the performance capability of 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 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 through 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 level of 7.0 microvolts.

	(5) On the radio set, set the bandswitches 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 beat frequency of 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.
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	2. Tl. T2,30:l

	3. OUTPUT LEADS











	Ratio S«t
	AN/CRM-SO

frequency (mc)
	Minimum

audio

Uvtl (volU)



	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 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 level of microvolts.

	(4) On the radio set, set the bandswitches 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.
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Figure 5-i. Receiver sensitivity and audio output test setup.



TM 11-5820-590-35-1


	(3) Set the variable attenuator to db.

	(4) Adjust the AN/GRM-60 for an out put of 2.001 mc at level of 50 microvolts.

	(5) On the radio set, set the bandswitches to 2.000 mc.

	(6) If necessary, readjust the output fre quency of the AN/GRM-50 to obtain beat frequency of 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 distortion analyzer.

	(9) With the TS-723A/U functioning as distortion analyzer, measure the total har monic distortion. It shall not exceed 10 per cent.



(10) Leave the equipment connected for the test in 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 level of microvolts.

	(4) On the radio set, set the bandswitches to 2.000 mc, and turn the CLARIFY-PUSH TO CALIBRATE control to midposition.

	(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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Figure SS. Audio distortion, R. F. GAIN oontrol, teat quency of the AN/GRM-50 to obtain 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 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 level of microvolts.

	(4) On the radio set, set the bandswitches 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 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 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 db.




	(3) Adjust the AN/GRM-50 for an out put of 2.001 mc at level of 50 microvolts.

	(4) On the radio set, set the bandswitches to 2.000 mc.

	(5) If necessary, readjust the output fre quency of the AN/GRM-50 to obtain beat frequency of 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 db.
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	(4) On the radio set, set the bandswitches to 2.000 mc.

	(5) Adjust the AN/GRM-60 for beat frequency of 6,500 cps on the AN/USM-207 and 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 frequency 850 cps below the radio set frequency.

	(8) With Headset H-140/U, listen for beat note 850 cps below the radio set fre quency.



Note. At this frequency, the beet note may be inaudible; however, if 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 through below verify that the transmitter portion of the radio set meets the minimum requirements of 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 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 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 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)s50=67650=18.4 watts \frac{(26)^s}{50} = \frac{676}{50} = 18.4 \text{ watts} 

(7) Perform the procedures in (4) through (6) above for the remaining frequen cies in the chart below.












	Tmt

FREQUENCY

Ke
	Cw

PEP

Watt*
	Carrier

J) Ti99tOtl

Dbdovm
	I'm

fill

PEP

Wet*
	Dd
	product*

down



	
	
	
	
	Uf>p*r
	Lower




	2111
	±3

16
	£40
	±3

16
	>20
	£20



	3888
	±3

16
	£40
	±8

16
	£20
	£20



	4222
	±8

16
	£40
	±8

16
	£20
	£20



	6777
	±8

16
	£40
	±8

16
	£20
	£20



	7888
	±8

16
	£40
	±8

16
	£20
	£20



	11666
	±3

16
	£40
	±8

16
	£20
	£20



	12444
	±3

16
	£40
	±3

16
	>20
	£20



	17666
	±8

16
	£40
	±8

16
	£20
	£20
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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



Figure 6-8. Intermodulation distortion, power output, and carrier euppreeeion teat setup.


	(8) Leave the equipment connected for the test in 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 below.
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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 bandswitches to 17.999 mc.

	(3) Disconnect the AN/URM-127 No. from the adder network (fig. 6-6).

	(4) Adjust the AN/URM-127 No. for an output of 1,600 cps (as indicated on the AN/USM-207) at level of 600 microvolts (as indicated on the ME-30B/U).




	(6) Disconnect the AN/URM-127 No. from the adder network.

	(6) Connect the AN/URM-127 No. to the adder network.

	(7) Adjust the AN/URM-127 No. for an output of 2,100 cps (as indicated on the AN/USM-207) at level of 600 microvolts (as indicated on the ME-30B/U)

	(8) Reconnect the AN/URM-127 No. 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 (6) above.

	(11) The computed output power shall be between 12 and 18 watts.

	(12) Leave the equipment connected for the test in 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 bandswitches 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 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.
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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.
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TH3820-S90-3S-MS* Figure 5-8. SideUnu operation.


f. Transmitter Frequency Cheek.

Note. Each time new frequency is selected, the CLARIFY-PUSH TO CALIBRATE control must be ad justed for mto beat in the


	(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 bandswitches to 2,111 kc, and adjust the ANT TUNE, ANT LOAD, and PEAK NOISE con trols for 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 kc at 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 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

(ml

rt
	meter rmmmt

*v*M*ni



	(kc)
	Low

limit (kc)
	Hie*. Hmit (kc)




	2,111
	2,111.92
	2,112.08



	ft 999

•Van
	8,222.92
	8,228.08



	MM
	4,888.92
	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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سات بههه عهههههههعه١ ص-هل .محلل



يال٥لحية» هلا-املع طال،لل٦لاله اليب »االالربه حهل٥والكلو
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ح٢ا،ل حكل٥و ال٥اكو



.املعو ال٠٥د لك هباسح
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لقع

اهمسح ىتلا ولال دمل كلمع جهتنت سل، حو،ربل ءعههههخت

ه-عي



عههطههله٠اهلهنل ططقلل اللملا هلهه،



.هملاعو
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..«سمال ع٠كاهاال

سسا طهعحبهمعععمم همك ععه لم اععراس هم هاملس ه«ع، ءهثهيبعههيبه«ءاس ىه لطه س«عك،ال٠ قدي «الص» حمه طعكت ههء



اق ال ال الط اه اق مهمه

عههاه حالعع٥اااع ٥اقالهاقاهها والاممه٥اهاحلء اقااجاقكنأع اسح «اهلاه دههااه٢اقهههاهكبع اطاق٠ه«اع



الوانت اع٥هلاو »اق»اها «لانو



هه هبوال اه٥ اه ..مهلمع



اقس «هللب

علس.لعل ععهلسم ععأمم اطهه سنتكنت اهلع (طم كلهن هل كله-هوه عم عهكىعه هل ععحبهنههقعنتمم .ان دقه،عهتره،هطمهل ع«هيبه ععهععمل عض هلاو-هقق



ه-عمل أع عسوب

قهه (ماه ٥ءعكعل ههكهتعب ععه ٣ءهه لاع هقهقع هدع «املسم اناه الهم هادمل


	«هممع«عه «نع مهسبح عممهكم لك احمجل سهملهه انادم الها له عهلهنطيهل ءعلهنت عمه هومت حملم «كن الهم ععيعههقعععهنهو٠ هدع قثقععم ميءلعيبعهنته ٤هنتم حس٧ههل اوم سعان مهي مهعم سهكععل هئه٠عسهل «هق النهه «مكنع عهع٠ هنتههعكعهل قلق ععهوعنتهلقلقهم ققك اسه .مهال العهعهلاس هععط عهكنتهس٠عهه ان، ع٨ها عههجهعهئعه كواص .هعم أاس عله لقهنتحا انيهر «نع لامعالل قئمهههههنل هللك قئمجل اه٠

	سهل ««ساه عهاكل«سهمر مي٥،هو، «ماعل لاس٠ طئعءهع كء

	هههههوط قلق الههنو {«مضع -«مم «مهب قسيبقعل علمل ههكالهعيبق، -ضعل مهلهن اعو .«تعمل اقعها هم حب سعضع عسهمع ٠ههرع« علمل هل ههسعه عملءطععههكهث أع اظه٠ اهعانال مايهل-وهااقعهنخمع حب ععءهاج -اله هسهعء «هقسا مهلي مهل ققسمعه ملاس ععهمل السع أللهلمىعلضدق هس ا«هالاع٠





هطلسعع عكععههلهققع اله

هراعنتعهظنع اطهللهههبعلق ءميبهلمم .السع يطع عع هع«نتلعمم اهم لع اهل هوملع كيبههه أه هوس «لع هماع عهماظقءعب


	

	له متدطلممه اناع نيعههع «سهم٣ق «مس» املا لهس انام ءطقكق قلق لللنتههعانأيبا هطه هغس٠ سال سل أللملقانجاضهق-.هء ام -مهاب لهس

	هطه قلق .ان يبللك أانهع هعمط .اهمهن




	عسمسهر ععهل يبهقليهمسعهبو)قئس احسمء ععه٠مهمل هبئهههقهه ىل حلعه قهملهه لهه هئهوهله٠ قئهيهبهب املا

	عللهقلمم،سسمب اناه أعكععهم انع أهععقه هاهن انع لع -نابم نء أههكه هاهن حعمست اناه سليب حسم أهععه٠ هيع» هدمت ع-علا عل ريهام ٤كلسهبهههومعهمل عكهمل ذه اي خم صانهلههل عله لقم٨ري،ه،قري هسان نيله «لع العلل٥قالقق



عع،قأمههههل عيبم


	كدء هععمل سلالحع«٠ء-عمل «ه-لهس أعلسهئع طالقسع كهنانعانههق ههء ههسهه عنته سههل «سملهس

	لع ههقههنتملانملعلقلانلس ا-هم «سم ت،كلع«مله ادع جقهعانأانو ع«عانهفريع٠جاس اهلان هه«لقلط هنت«الم اناه ه-ه هلنتملتكلص أهعنته «قوس-تهن

	عقاومأهعنته أعملانقمل لعء «مهال ٥قه هء «ملو عهجظعل ععهل سان/ههنك أهمنتهه ةاعال كانقعل عهملهلاعل هههاان هه٠ مهلسن انيهعملعختعاا. سنههانأمحهع٠

	عسوي كاه حان اهي ععهسملعمل اندم انك هو-ملعنس هاهن ععطععهنم

	مهسلل له مله٧همل٠ ععهسملههل اوه انك هقملسملانعنت سح ععطععهنع

	هلهريان اق، ععها«ملني اوهي ملهسمل٠ انم عقو،-انهع ارهس انسم

	له ههسههل «سال عكن أع وكدا-لص ايه٣عيبلل اناه له٣ -اهههع هاهن ققعنت، هاملهي كععكهلعهن طه عههساو٠ةع .كانيس هسههل٠ «مهال عكن ادم »قق-ملص

	«هوه عقل٧حههولاهحبمقئهاه ع،كلع«مله .هلاعارهق الال ععل،حع هتعععهعللمحعهضع



مهلك علمل« لهء هسملو يب هه٠اللعهوع كل («هه هس عا هه-مهلعل

لطا ٥اسه
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	عاق أههكع ه-ه٢كلص-عه ععهل «لقع ظعء مهلقع داع «وم «عانقال ياع لللعأعهنسم مهه٠ «عسعس

	عقئمههملعهل اهلاه انطه حبكععهع هم ععع٠عمل عع كاهو ععهل (عقب ههو عيعهههل ههققععمع مهلمع «عمل-اهبهي .«هق أاقصه٠ ه-هن هومت مهعأ»أيبه لكملسهنقهسهنط عق» انلنه اهي حب هكهحمههل اله متيبصعهن هههله «لع ةلعلا

	حقاععللقم يبقامقههل مهه «عأعههععس «هق )عل هتهمل مل٠عه هلجهث أعكعحانم كلمل عهأس اناختحهل مهلم٣راحهتهير الهقلقمل،٥ع« ام عسهوضهل اهسمل انهقملعنتمع هومن اانععععهوع «هد لاقا هاي له «الع ««هد أخ٠عهه بألل يقهعص٠ مهعياضع انلنهمل القم ألق دهعمل مل مله-مهملع متكمل٢٥يبع» اناه



ره«لمثهب»هسقسههقه،ه «هلهب


	مهاعهلصهم«عععم. هعيعانهينتعحقهئهث صوه٣ هوسا عان ٥ىلمحنع»عععمل اهسمل

	.هل ٣ماعيبلهملم مليبمهل٠ -«ههلو ذه أانعقق «-اق-ه كن ماع-مل هلقع «هدمل ««اعمسو إه٧ل ٣هنس٧يبحل أه أانعنتق اا«مه

	ته ه-هن كميهنن، اطق العهالي «لهملااهسملء ٣س٧٥ههلو أه أص قاس

	ههعءاععههله عهل«ه«هن مهسل انام ساهه-مهلج «هق هطعان لقص-هن

	هملس ساو«ه هتملو٠هلس عان يلحك اس ههئهأيب،و .عملء



ممنتعأهملسهمل ٠هم. اهن ال اامتاهت ععهل اهملعت هتهرهملج كاه عال«يب كاه اوو كلملا انطهق

هم أقق هيعاسمل مهلج «هختعاعهن ٢مطه ا«ل املع ينوملع ان«هن حمطيء أككععهعح مهعأهقيبمل ل،هنط كلسلاملسههعان (اه ملهلهانأخلعه حنتهمل ععملميهل ارهن انم صههععلقيب عه«تااألأه« هاه ٢كهلق اهسمل انهققهععع انام ونتهطيبمقمهل حلا )أ٠ع٠و عع.ل٣ سءملههع «لاه مسقنت كقملممهلمعبتهأهقس «ملع هلعكهوحقه« ععقعانهصم هااهكس

هدع رهعء»معهضسداهههوهي «ىهلم


	اناه-احملا مله،هثا ثقانسع مل٥سه متاسهلهلص أع أهعع عل«س اناه عل ملهسملبع٠ءه ساس ه-هن كانه («هدعع«ع«مله اهسمل -ناه ملسهعه قملس«ه

	أع أههك ع-هن اناه مله٧همل٠ هدمت ءع«كدم معءملهه عل«هنتهن علسل اناه ععمه«مله «رصا -هلعععهثم اهسهن ةحسام

	ملو همع هاهن هلقه عهقم ملهامل.م-انم عيلل٠ هملس

	ااهكهألي،و أع ععقمم الهو قئععععلاق٠

	أعكهتعانم هويبض٠ لنيمهئهحسعهأ»،وم أهسع٠ انهو اه هاه انع عههأعههمل ال٠ مهلمع يبيبع«مله ٥امل همها كمعهياضع



كلاعه كو٥هله ٥طل« الفه (اقري هامت هكطءعن حعأ،أهجع

»مععههسسهوه

للهب٨هتهه« هبسلهم
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هههلعثق يبرعلل
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«جتعهتسإل سهق ماهس لسههسإلعهعه كسحسعه
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	«تال
	،،
	لق،

،،ص،ا

ع،اس
	،،سأل
	



	،،

لهلس،«

ال،«صا
	«.صاق
	
	
	
	



	ق،

ص،يق،

،،ال،
	«سال
	
	
	
	



	،،

ه،ها،«

»قط،صه
	آل٢هال
	٢،
	،،

ص،هلت،«

،،«صا،،
	عههسقق
	،أل



	«ق،

عسههلس،

»،ط،سم،
	،،سال
	ةق
	،،،،

صاس

،،وو
	طا٠ععأل
	،حن



	ك،

ع«،،-

،كط،س
	،،هال
	
	،ق،

ع،،مه

،وواي
	«هل
	





كلهلههههنق ع،.يهل

-،هلعض،،كلل ٠،ععع،عععح نتقل٥اها الؤعقكعهه عهه، اقحس اهتلص -امه ها

اهه٠»حاللح

،مس،،س «ملالا الحعاههكهه قال،تل هقهه، الحهقكعاه قالطال ،،-اهعه كااله«اقضحهل

.اربق ال مسر

مهئيه،،-اللل

،عطعع،،عههه« .ها النتهقاههعهه ٥اهاه الحسهه اهلقح -ادس هااه٥اط٥قهح












	داق

٨

الققحك»
	«ادل

ايبا
	كحلا

ععهه
	اهلقح

الحعاهههطل
	يل

قعهه
	كحملا

«هه




	،،

،-،،،ع

،ال،٢ه
	«.ساق
	
	ق،

ص،٠«-ل،

،ااالال
	«سال
	ان



	ق،

،،-،،،

،،،،م
	«رول
	قا
	مل،،

،السهل«س«

،هقالالصا
	ةعسال
	هلو



	ك،

،،ا،،

غاك،ت
	لنص،
	افا
	٢٥ق،

،،ت،«ه

٢اق«صع
	٠اقص،
	.ال



	ك،

،-،،،«

»اقك«س
	،سهل
	
	،ق،

،«-ال

٢ا«سا
	أقخيس،
	



	ق،

ع«صأل،

سع٢،،ع
	«يفيا
	الا
	ال

،٢،-،،

،ا،«ا
	»اهه،
	اس



	،،

،ص«س«

ال٠ال
	قت،
	الا
	،٢ق

،،س،،سع

ا٢،،تا
	قه،
	افك



	«،،

سا-،،

،،ال،
	٠،عهل
	انحن
	
	
	



	،،

حن،س«س«

،ق،مهاه
	اععهل
	الحن
	
	
	



	سن

اف-

اق-
	طاقسا
	اا
	
	
	



	«ق،

ه»،ص«س

،،،مسا
	لاسال
	كا
	
	
	



	،،٢

«س،،س«

،وا،ص،٢
	ك،س،
	
	
	
	



	٢ك،

ههاا«

«،٥س،
	«كسال
	قا
	
	
	



	إق

،،،-،

ع

ا،»»،
	اله
	
	
	
	



	،،

ص،اس«

اه،ل٢
	قه،
	
	،،٢-،،

تع

ال،،»
	٢،سقل
	آلا



	،،٢

،هسال

ا،،،س
	«صاق
	
	،،٢

،،مس«س«

هف،،كل
	الاه
	هها٠



	،،،ك

ا،ص،،س

،هل٠،س،
	،،تع،
	افا
	،،

«ت«سممل

ا،،،س،و
	كسال
	ال،



	،،،

«س«،س«

،«ىعقاو
	ق٢سةل
	
	،،ق،

ن،عع،،س

حل،،سملح
	،،تع،
	كاه



	،،٢

ه،تع،«س«

،أمل،مجت،
	ااص،
	ال
	ال،،،

،،،س«س

،س٢«
	«اسا
	ها



	،،،ك

هلت،،ه

،،،مس٠،
	.الصح
	٢اه
	٢،ق،

،،،س«ت

،ل،،س
	«مهل
	مم،



	ق،

كاسهل،

،هلل٠س
	،ائس،
	
	،،٢

سال«ص«

ل،«س«،
	«اتول
	اك



	،ك،

اه«،،س«

،هل٠،سك
	«هال
	الك
	
	
	



	ا،،

ه،ت«سهل

،الل٠س،
	«.ساق
	
	،،٠

«-،هل

،هل،،س
	،قسةق
	٥ةئ



	ك،

،،ص،ا

«لاي
	.«مال
	
	كك

هلصهلمل

،«،ااص،
	«.صقل
	ك»



	،،٢،

ه،اي

،،ساه
	طاقسال
	
	،،

،ع،هلتها

كالةالس«
	«مساق
	واه



	قك

له،المم٢

«حن٠سقاا
	{امهل
	
	،،،

ل-٢ال

»،«لا
	«سال
	وك





عهه« اعكهها الحسهه ععهثه الاس اينالسس هاههع»ئدطلل















	

ل

ههع»ئدطل



	لهال

ه

ال،ههحب
	هاحم

قكهه
	ك،ا
	الصاح

ل

النتعههه»ا
	اهل

٠كقهه
	اهقلطا

«هه
	
	
	




	،،،

،و-،م

،،،،س
	«ةق
	
	،،،،

،،،س«مس

٢،،،س
	ك،عهل
	سا
	
	
	



	،،،

سو-،ه

،،٢،ص
	«اسال
	
	،ك،

،،ائ-«

،،،حتص
	قه،
	
	
	
	



	،،،-

له«

،،،ا
	،اهههل
	
	
	
	
	
	
	



	ا،،

،ه،،س،

،،٢،س«
	اهاسع
	
	،،،،

،اا

«،«عع
	قا-
	لها

انق
	
	
	



	،،،

«-٢ل

،،،،س
	«اصاق
	
	،،٢،

س،،س

الال،
	٠،عع،
	الا
	
	
	



	،،-

م،ال

،،٢،
	»ععهل
	
	،،٢،

قس

،،«ت
	ةيال
	كا
	
	
	



	،،٢.

،،،ع،،س

٠،،،س
	«اصاق
	
	٢،ق،

«س،،س

،،،،ت،
	«ال
	قا
	
	
	



	٢ك،

ق،،سسم

،،قههص
	«مهال
	
	،ك،

اس«سهل

طط،،ه«
	كالسا
	ةك
	
	
	



	ق،

س٠-،،

ق،قهه
	(اهتعاق
	
	،٢ال

«ها«

وط،،ت
	{اهعطاق
	قا
	
	
	



	٢ق،

ق-٠،ع

،ا،،س
	قامعا
	
	ق،

ا-،لا

ا،ا٠س
	«ملسا
	
	
	
	



	هل،،،

،،،ص،عس

،ا،قص
	ماهسال
	
	٢ق،

اع«س«

،،،،س
	«.ساق
	اا
	
	
	



	،،-،

،،صق

،اه
	اا-
	
	ال٢ق،

،،،س«عع

هه،،٢ر
	كيال
	ال٢
	
	
	



	،٢،ق

٢،ص،الس

،هه،،هك
	«.صاق
	
	،،ك،

ق،س«س

ا،،٢س،
	،عهل
	الا
	
	
	



	،،،

-،،،ل

ه»،،ه
	٢،سأل
	
	ق،

،،-،،،

م،،،س
	«يأل
	افا
	
	
	



	،،

،«-لا

ا،غقس
	قمع
	
	ق،

،،-،،

ا،،،)
	،هقس،
	هقهق
	
	
	



	،،-،،

،،ت

«اا
	«اصاق
	
	ل،،،

،سال،صا

،،«يكهق
	»«عهق
	اس
	
	
	



	،،

ص،ا،ا

أل،،،
	،٢عع،
	
	ك،

٢،-،٠،

سكمم،س
	«هتصقل
	اق
	
	
	



	،

-،،ق

،،،س

ال
	م،هةل
	
	٠ق،

،ه،،عهل

،ق«هكهه
	عاقصا
	
	
	
	



	ق،

٢-،،

ه

ه،»ق
	،،ساق
	
	،ق،

،ههل،س«

،قسمسقع
	واه
	ةك
	
	
	



	،،،

-،،،ل

ط،»،عع
	«.هاق
	
	،،،،-،

،ع

«،طعت
	«امهل
	
	
	
	



	عه،،٢

،،،عه٥

ط،»،ص
	هلاقتعال
	
	،،،،

هل«س

،،س،س
	ط،عع،
	الك
	
	
	



	،،-،،

،٤،ص

ال
	طاقسال
	
	ا،ق

عكس«

،،اا
	.«ال
	كا
	
	
	



	،،

،م-ا

٢«،ه
	٢،هةل
	
	«،،

كهه،س«س

ال،الاص
	،،مهق
	الك
	
	
	



	،،-،،

ه

ا«،
	.التاق
	
	اق،

ال«سال

،،الهي
	«اه
	
	
	
	



	،،،،

ل،سماقس

٢ال،،س،ا
	«اقصال
	
	،،٢

-،٠ل

،لل.ك
	،اههل
	
	
	
	



	
	
	
	
	ههصهنق
	«اربق
	
	
	





،م(ع،عس دسلا الحعك»هه ٥هه، الحسهه اهسح (،اهع،قربه هاسرحل












	وسح

الحاقاهه»هه
	هاحم

عهه
	كال كحلا
	اهحهدطح

الحععه»عه
	٥هه .احم
	٥هه كحلا




	،،

هق-،«ا

،،ارص،
	اا٠ص،
	
	،ق،

-،،،ل

،،٢طع
	.اقصال
	



	،،،

،س،،سال

«،طاس،م
	طاقسال
	
	ا،،

،،،ص«ص،

،،٢أملس
	طاقسال
	



	ا،،

،ا-،«

،،هاس
	{اقصال
	
	هل،٢ك

،،،ه«ت

اا«ص
	«اسال
	



	ق،

،ص،،ع،ا

،ك،،عقا
	««ةل
	
	
	
	



	،،٢،

،اس

ك،،،س
	ا٠اقص،
	
	ك،

،،عع٢،

مل،ا،ت
	مالسال
	



	ل،،

ق،س«ص«م

،،،،س،ه
	الههصع
	
	،،-ك،

ط،ح

،ة،،س
	،ا٠عع،
	



	،،٠،-،،،

،،قالس
	«سقل
	
	،،،

ل«سال

،،،ك-
	سال
	



	ا،،

،،ه،،ص«

،،سكص«
	«ال
	
	،،ك،

٢الس«س

،،،كهال
	طاقسال
	



	ا«،

،،عع،،ت

،،غقس«
	،تال
	
	اك،

وس،«س،

««،سو،
	قصال
	



	ل٢ق،

،،،ت«سا

٢،ل،ص
	«صاق
	
	،،٢

٢اقسال«م

الوال،سو
	،اقص،
	



	ا،،

،،ه،،ص،

،،»،ه«
	«اسال
	
	،،٢

وت«سال

٢««انق
	«ال
	



	،،،

ل-،،«

،،،،صا
	«اقصال
	
	،،٢

،،اال

٢»،اله
	الاي
	



	ل،،

،-،،،م

،ال،ص
	«اقصال
	
	٢،ق،

طصهل«ص

مل،«مي،
	لاقتعال
	



	ل،ك،

،،،سال«ا

٢،حن،ه
	«اسال
	
	،،٢

،،و-ل

ل،،،س
	،هال
	



	ا،،

،،س،«ص«

،،حن،ه«
	لاسال
	
	،ك،

سهلالععال

ل،،،س،،أل
	،سةل
	



	«،،،

،،،س«س

«،«س
	«اقصال
	
	،،،،

،،طه«ي

،،،،م
	«تال
	



	،ك،

س«السال

«،وس،،،
	طاقسال
	
	،،،

ل،ااهل

،،اق،سا
	«اوتا
	



	اكك

حن،ت«س،

،،ال«س،
	،،تعح
	
	،،

-،،مل

لك،،س
	««سال
	



	«٢ق،

،،،سهل،س

سلأل،عع
	،اقس،
	
	ك،

ص،،س«،

،ههالو
	«سال
	



	ل٢ك،

،،س،،تا

،،»،سه
	،ععهل
	
	،،،

،طا،سال

ال«،صال
	،سق
	



	ال،ك،

،،٠ص،،ص

،،سقس
	.ال
	
	ق،

لاله٢،

«،ائ-،
	،عع،
	



	،،،

س،السال

«لكسع،،
	مالسال
	
	،،٢

،،و-ال

اللائ،س
	٢،سال
	



	ل،،

،،ص،«،م

،،ل،ساق
	طاقسال
	
	،،ك،

،،الس،،ي

هههلقتم
	ك،سقل
	



	ل،ق،

،،س«السا

،،،،سهق
	لاسال
	
	،ا،،

،،«ال«س

اهه»،س
	«.ساق
	



	ق،

«الس«٢

ا،،لقس
	حمسال
	
	ق،

،هوساا

هههت،س
	ةعسال
	





هههلحههنق ،٠رهل

-،هقهنتسع،،امل

،سعع،ععمئها دكا الؤعقكعهه اقحس اسح ع٠اهههعس هاههعاطئ٠نتل












	الصاح

ه

الكه»ا
	«احم

ه٥هه
	ايا

ععهه
	اسال

اقحس
	الل

عكهه
	ك،ا

«هه




	،،،

-،،،ل

ما،،ص
	لاه
	
	٢ق،

،ال-،ل

«ههههس
	قاهه،
	الاا



	،،٢

لتع،«هال

،٢،لس،،ا
	«.يا
	الا
	٢ق،

،سم«هل

ععاهص«
	»اهصةل
	اا



	،،،-،،

ع

،٠«ع
	٢٢هتقل
	كال
	،،٠

،«-،مل

هق٠،عس
	«اصاق
	



	ه،ق،

،،-،،

،اه
	،كعهل
	
	٢،-ق،

،امل«

الهه،،ص
	،عهل
	لك



	،،

تعقصا

أل»ط،
	حبال
	اق
	ق،

-،،،هل٢

الهه،،م
	
	



	ك،

»س٥،س«٢

«حه،س،،
	كسال
	انا
	،،٢،-،

ال

وه،،ص،
	-،،

«صقل
	الق

الال



	،،،

،،»-ل

و»و،ص
	ةمال
	
	ق،

ع،سال٢

ع،،هقت
	«مال
	الا



	،ق،

،غ-امل

«ط،ععك
	كسال
	قا
	اك،

-،،«

هه،س
	،٢ها
	اا



	،،٢،

لم،هقس

طلط،س،،
	«مال
	
	،ق،

ك-،،ل

هه،،ه
	،،تا
	اك



	«اق،

لصهلالس

و»ط،ص،،
	٢،ععاق
	أل
	ك،

،٢س«س«٢

هق،انهك
	ك،صهق
	



	ا،،

،ي،سع

احنال
	«سال
	
	٢قك

الصم

ع-،م
	قاوسال
	ال



	،،٢،

،،،سم،ص

ا،و،ص
	اق،ص،
	
	ع،،،،

،،،تع،،

،٠ح٠س
	«اقصال
	



	ا،،

«الس«

ال«،ا
	،انيال
	انا
	اق،

،٢تع،،س،

هق،«رسان
	طاقسال
	



	س،،٠٥

،،»ص،ال

و»ال،س
	،قعه
	الك
	،،٢

،،ص،،ر

،،٠هك
	سهت،
	



	،،،،

،«ص«س

«،،عتع
	ك«هةل
	
	٢،ك،

هقس

مق،،
	،ا٠ه،
	



	،،،

،،ل-ل

،،ا،ص
	«ال
	اه،
	،،٢،-

،،ال

،،،،م
	«اسال
	



	ل،،،

،٠»ص«سا

٢وال،ص
	«سال
	
	ق

هسق

ن،س
	كاهه،
	اال



	ل،ك،

-،،«صأ

ههأل
	ال،ص،
	
	٢،ق،

ه،س

،م،،
	لاقتعال
	اا



	،،،ك

و،مهق،س

جح،،سهق
	«صقل
	اق
	لن

،سم،٠

«،،وس
	«امهل
	اهل



	ا،،

،ع،ص«

اقمال
	٢ااص،
	اا
	ال،،٢

،٢صالهع

،س٠،بل
	«اصاق
	وو



	س«،ق،

،،٠عه«

ق،ا،ص
	كسال
	
	،،،،-

ل،ا

،ل٢،صا
	قهقهح
	هف،



	ق،

،،ا،،

ق،ا،ت
	«يهل
	الال
	ك،

-،٠مل٢

٠،،،هط
	«ارهق
	



	،،٢

سعع«سهل

ق،م،س،،
	،قسقل
	
	،،٠

ل،س«صم

ه«،س،م
	«.سال
	اا،



	،،،،

،لس«س

،،م،صا
	«اسال
	وك
	ر٠ق،

«،سأقال

هه،ال،س
	،اهس،
	اق



	،،،

،،س-ل

ك،ا،تع
	ساسح
	«ال
	،،٢

هل«سال

ها٠ها،س
	،عهةق
	





معهسيند

،عععع،عععه٠ اكا الحعككهه هقاه، الطهللككعه اهحلص -الس كاه-ققحل















	
	سا



	اهئاطعل

ي

الحعاههعهه
	اكال

يبه
	كحذ

عهه
	اهلقح

الالللاهه»ال
	عهه كاح
	٥هه
	
	
	




	اق،

،س««سال

،،ك٢سلك
	«.سال
	
	،،،

،س«سهل

و«،ت،ق
	.اسال
	
	
	
	



	،،،،

،،س«س

،،ك٢س»
	.سول
	
	،،٢،

،،،س«س

،هتالس
	(سال
	
	
	
	



	،،،

س«السال

،،ك،س»ك،
	طاقسال
	
	ق،

،،س««٢

««،هحن
	كسال
	
	
	
	



	،،٢

،س««س«

«مل،س،ك
	كسال
	
	ك،

ةس«مل

ك،،،س
	«مال
	
	
	
	



	،،

الص«س«مل

،،اللسقه
	«اصع
	
	ك،

ل،ص«س«ا

،ق،الس،
	ةل
	
	
	
	



	،،٢،-،

،و

،،،عه
	«مال
	
	،،

واالا

،ك،«س
	.«مهل
	
	
	
	



	اك،

،س««سال

،،،،ل،ل
	٢حههل
	
	،،،

،س«السال

،ك٢الس،»
	،،سةق
	
	
	
	



	،،،

س«هلتهل

«،،ام،ل،
	ماهتال
	
	،٢،ك

،،،س«س

٠،،،س
	«مسال
	
	
	
	



	ك،

هس«،

و،،ع
	هه،سح
	
	،،،

،سال«سال

الالال-،ا
	،كسةل
	
	
	
	



	مي

س«ععال،ع

،،،اقس،«
	٠،ععأل
	
	ل،،٢

،،،س«سا

الع«س
	،«تع،
	
	
	
	



	ق،

س««سال٢

،«،س«،،
	كاهصعال
	
	ق،

سالالس«،

،،،،س،،،
	،سةل
	
	
	
	



	ل،،٢

،،س««سا

،ل،،س«
	لاتال
	
	ك،

٢،-،،،

س

اااقو،
	،،سال
	
	
	
	



	٢ك،

سهلالسهل

،،،٢سا،،
	«سا
	
	،،،

،،،س«سال

هقهاال،س
	،،ساق
	
	
	
	



	«اق،

،٢،س«س

،»،ص
	نه
	
	،ملك،

،٢،صال«

،،ا،ص
	«سال
	
	
	
	



	لا،،

،،،س«سا

ك،،٢س
	«ال
	
	،،،،

»اا

،،،قس
	،،سقل
	
	
	
	



	ك،

،م«عع«،

،،،طص،«
	،ته
	
	ك،

،س«،ت،ا

،،»،ص،»
	«سال
	
	
	
	



	،،

سالالس«ا

،،قوته،،
	لهال
	
	ق،

٢،-،،

ا

ح،،»س
	«هل
	
	
	
	



	ملك،

،،،س«س«

،،،،س
	كسال
	
	،

٢،-،ك

اق

و،،ةس
	«اسال
	
	
	
	



	لكك

كسالم

،،،،س
	ماهسا
	
	«كك

مل،سهل«س

الاالوس»
	،،صةق
	
	
	
	



	لك،

س«اسهلم

«٢ةسك،،
	قصه
	
	«ك،

ا،ص«س

،ا،«»
	«سال
	
	
	
	



	ك،

س««سالمل

«،،،س،،،
	ميقل
	
	،،،،-

ململ

لاهطس»
	«اسول
	
	
	
	



	«،ك،

،،سالالس

٢و،،سهق
	،اع،
	
	«س«ق،

،٢،سال

«،وس
	«ال
	
	
	
	



	،،٢

سالالسال

،طس،ساك،
	.اسال
	
	ك،

ا،س«ت«

آل،،«س
	،»ال
	
	
	
	



	ا،،

-،،٠«

«ل،ص
	طاقسأل
	
	،،،،-،

لا

حن،،«
	كسال
	
	
	
	



	ا،،

،سهلالسال

،أق»،اعهق
	«أل
	
	،،،

-،،،ل

،،،طس
	،اق-
	
	
	
	





ال هسنو ٥ع،ساه

)مس،عععه« كالهلا السعهه ،ال،هل كلهه، اهقهسهه اهلاح يعس عا ههه٠اقعهحع












	اهلعل

الكه»هل
	هاحم

٥٠هه
	كحلا

ا٥هه
	اهحلص

الحهلكعهل
	طاحم

«هل
	هه

اقحلا




	«ك،

ل٢اس«س

،ق،طسم
	لامعال
	اا
	كق

،،-،،

ط

»اه«ت
	مسال
	ةمل



	ل،،،

٢اسهل«سه

،اا،السل
	«سال
	ال»
	،،ك،

،،ععال،ص

،اقالوهال
	«ساق
	لقن



	«،،

،سال«س

»،حسس«
	«يال
	لك
	«،،

،،و-ن

ا،ق،س
	٢«سهق
	عا



	«ك،

،ك«سهل«

،،ملههس
	ىنوناق
	اا
	،

،،-،ك

اق

و،،٢س
	هلتقل
	الا



	،،،

«الالتال

،٢لاهس،،
	كسال
	اق
	ك،

»،،-،

،،،اص
	كسا
	قا



	،،،

ص،،عال

،»لاكق،
	ق،سال
	كا
	ق،

ق،س«س،،

و،و«حنا
	،اقمهل
	كا



	ق،

هق»-،ل،

ةنلوالس
	هف،صع
	كن
	«ق،

ق،صال،اع،

و،ال،تع»ا
	سا٠عصأق
	



	،،

»س«س«

،«هس،
	،ههسق
	
	ك،

ك٢س«س«ق

،،ال«س،
	ل،ععةل
	افك



	ق،

سالالس«

«ا،سل،و
	«هاساق
	
	،،ق،

،،،ص«س

مل،٢،تع
	«هاق
	ها



	«،مي

اوسالالس

آل،عافس،
	««سال
	لك
	ك،

«الالص،،

الواإقس«
	«كسال
	



	ت،،

لسالالسال

،،،نعلل»أ
	،،سةل
	اف»
	كك،

«الس«

ال«ما
	،سةل
	



	ه«كمي

،٢لسالال

حنلةئ،س
	«اسال
	وك
	،،

«-لهق

وةك،س
	ط٢عهل
	



	،مي

سسالهلس«

ل»،،س٢قئ
	«اقصال
	اق»
	ق،،

،هع«ععهله

ان،و،سهها
	قهقسع
	اف»



	ن،،

سالالسهلا

لل»،س،ممل
	«هاسع
	امل،
	هك،

٢٢س««سال

،كط،ساق
	««سال
	



	،،،

هالالسال

،«الس،٢ل
	مالسال
	الل
	كك

ل،س«عالع

«قآل،سام
	ألمجههل
	كال



	،،

لس«ه،ال

ك»،الس«
	«هات»
	سس
	سك،

٢ملسال

«كا،سط
	،اقسقل
	



	«ك،

سع،»-

ل،ذهل
	«اسول
	اق
	ر،،

٢،س««س،

٢س،،سو
	«ملسأل
	الاق



	س«،،

،٠»سال«

ةن،،،ه
	،ههقه
	اك
	ك،

-٢،الاق

،حن،،سط
	«هاسع
	



	يق،

لق،-٢خ

،هق»وس
	،اقسأل
	ساق
	س«ا،،

٢،،ي«ال

،،،،س
	«ال
	مل



	،،،

ا-،،ق

٢،ك،ص
	قرح
	اف،
	،،

ك-٢لها

،،«كسك
	«اسال
	



	،،

»،-،ال

ل،،،سم
	لتق
	الا
	ق،

صال«الا

،«كسكك٢
	ةنوه
	



	،،،،-،

عل

غ،،،ه
	.«سال
	كان
	ا،،

سقا،

،«كص
	«اسال
	«اق



	،،،-،

ص،ع

ك«امل
	اقصال
	
	عك،

٢،ص«س،

،م،كسس
	««ساق
	حو



	،،،،-

عو«

لالهلو
	«مسا
	اق
	ق،

هلاعال٠

،«،،اهل
	«امهل
	اك



	،،-،،

،ه

،،ال
	،اهص،
	هلك
	ق،

٠،-،،،

ا«هلس
	«سال
	





،،،سهقهههلععو

٥،عهههمهعس دكا السعهه سل عاعم القسه دهعحلحيعس

سعهه ع،ععا

اكداقح ،ييهلس،،عحل

،محس،عهعهها نتقلهلله، السهاهه عهه، القلساه الحعلص (اسلس عاامالس












	اسال

ه

الحههلاهعع
	«ادل

«هه
	كق،ا

هه
	لهال

الق٠هه»هه
	مكاحم

٠كقهه
	هه

اج،،




	ق،

ص،،،ي

كال،ع
	«اقصال
	
	،،،،

،،،س«س

ال،،غس
	،،سةل
	اال



	عق،

-،،،م

كط،عه
	واص،
	
	«،،

،،ال-

م،،،س
	«ساق
	



	عق،

-،،،ل

مط،عه
	«مهال
	
	،،،

ه-،ل

،٢،،ع
	اهاسا
	



	س،،

،،،صال

،و،هص
	«السع
	
	،،،-

،ال

«،،س
	«كسال
	اا



	ق،

٢س«س،،
	،،ها
	
	،،-

لس،«

قك،ام
	طاقصقل
	



	،،،،

س«س

،«اا
	«سال
	
	،،،

٢سال«س«

عق،وس،«
	«سال
	غا



	،،،،-،،

٠،ا«ا
	طاقسأل
	
	،،،

،ما-ل

،،،اس
	«ال
	افا



	،،،،-،،

،ع٢«و
	««ال
	
	ع«،،،

٢،،ت،،ص

،،،،ص
	س،ت،
	قا



	ق،،

»،-،ا

«كوس،
	.اسال
	
	،،ق

«-،،ل

،،،،س
	٢ههس،
	



	قمي

مل،-،ك

الك،«،
	قاوسال
	
	ع«،،

،،،صال،ت

اق،،،س
	لقه
	



	ق،

التع،مي

،،ساسال
	لجسال
	
	،،ة،

،،»ال،ص

مممك،ص
	««سال
	



	،،،،

،،،س«س

،،،،س
	كحسقل
	
	،،

سا٢،س

،طالق
	.«ال
	



	،،

،،س«س،و

،كط،سان
	٢،سال
	
	،،

«س«ان

ص،ق،س
	«سقل
	



	طك،

،ه«سذق

«،،ع،ك
	«السع
	
	،،اق

الالسال

«ق،سا،،ص
	،٢هال
	



	مج،

اه«السم،

«ال،،س،«
	اهتعاق
	
	،،،

،ق-،ل

،ططكس
	كالسا
	سق



	ل،،

ال-قا

«٢،م،
	«كسال
	
	،،

،،ست«

،،،قس
	«ملعا
	



	«،،

االا-

،٢ل،س
	«عهل
	
	ل،

كاال،ا

،،،قس،
	٢،سال
	اا



	«،

«س«سال

،،ل،سع
	««سال
	
	،،-

ت،ق

،،،،
	«.سال
	



	»،،

،،ااال

،ك،»س
	«سال
	
	،،،

-٢،هل

،،،،عه
	هل،ص،
	



	«ة،

س،،اا

،مث،»
	الاه
	
	،،،،

،،اص،«

ع،و،ه
	«اه
	



	،،اق

-،،،ال

ال،،،عع
	«ال
	
	،،

،،،سها

ال،ط،ص
	لاسال
	



	لق

ال-عا

««سال
	.«سال
	
	«،،

،ق-،

،«قت
	»،ههل
	



	ال،

«س«سالح

٢ال،،س،
	«مهل
	
	،،،

هالالته

«طكس٢،،
	«سال
	



	سك

-ال

«هل
	««سال
	
	،،،-

ص،ق

«الق
	ك،ساق
	



	مم،،

لسال«سال

م،،،ته،ا
	«اق
	
	،،-،،

،ص

،«ال
	٢،عهل
	





كلصهمق عع،سع

«٥اطدقح ،عهعهم،دس الققكهها الحعكعهه كله القسال الحع،ك (اههصا،اهه عا












	الصاح

الححعهعهه
	«احم

ريطل
	كنتلا

«هل
	اهلقح

الحهقاههعله
	مكاحم

ق٥هه
	ك،ا

«هه




	ةي

الهلس«ةن

،«كس،ك٠ي
	ك،سةل
	
	ئ،ة

-٢الا

،،،س
	«اق
	ال٢



	ل«،

لسالالسا

٠«كعع،كم
	،،سةل
	افك
	«مي

٢سالمسال

،،،لههلم
	.«اق
	



	ال«،

،،،ي«س

٠ط،ه
	٢،هعة
	
	ن،،

يأل«اعالا

،ا«٢سألع،
	«اسال
	ما



	س،ك

٢،،سال

،لةاقس
	٢،سةل
	اف«
	«،،

ل٢ت«هلس

٢اأق٢س»
	اسال
	



	،،

ملس«س،«

ان،ةاكك
	أق٢سع
	اف،
	«،،

ل«س،٥س

،،٢ههس
	٢ععةل
	ال»



	لل،

ك،س«س«

ك،،هس،
	ط٢عهل
	
	ل،

٢سهلالس«ا

،،٢اقععلل
	«هقس،
	



	اق

ك،سالس،

هق»»عس،
	«سال
	«اق
	،،،

لهلسال

ك،حسصا
	،،ععاق
	الا



	ل«،

ك٢س«سا

،،ه٠س،
	اسال
	إق،
	،ك

ه،ق-«

ال،،ا
	٢،سال
	



	«»ك

،،،سع

،«اقس
	«ساق
	لاق
	،،

ألعس«ص«

،ال،،هع
	ككسلل
	افا



	»،،

سهلالسال

«،اصافك٢
	«ساق
	اقح
	،،،

ها-ل

«،٢سا
	«سال
	



	««،،

،،،سهل

«،مس
	«سال
	اف،
	«،،

-لالص

«،،هل
	«ساق
	انط



	لق

ف،،سالس،

اه،،هقسا
	٢،تعة
	ال٢
	«،،

،ق،س«س

«،،٢تع
	ملعال
	



	ل«،

،سهلالسا

حن،،عس،ك
	لاسال
	وا
	،،

ساالهعال«

ال٢«،ميك،
	«كسال
	



	«،

،س«السال

،،٤هقس،ك
	ةلاسال
	
	«،،

س،«-

،،كل
	ط٢سهل
	،ائ



	ن،ك

ساملألسالة

ال٠،،س،،مل
	أقاهسةل
	أل٢
	«،

،للس«سال

هه،٢لعع»
	«سال
	الا



	سال«،

٢،،سالهل

،ةةهقس
	«سقل
	
	«،،

،سالالعع

ط،٢لععةل
	«سال
	لك



	ل«،

هلالسا

،٢كس٢س
	«سول
	اا
	ال،

س«السهل«

ة،٢سص،ل،
	ط٢سة
	اف،



	،مي

ج،تعالس

«،كمثس«
	كسعق
	
	ن،،

،س«صهلق

ع«كله،ل
	،،سأق
	هف»



	،،،

سالالسهل

«كلسالهه٢
	«نهل
	ح»
	،،

الالسالان

«٢كس،ال،س
	اسال
	اا



	ل«مي

،ساملالععا

مي،،لسهلهه
	كسال
	
	،،

ة«-«

«٢كس
	.اقصال
	



	«مي

ع،سالالس«

أقاخ،لسال
	«وال
	افا
	س«،،

،،،ص«

٥ك«س
	٢عهل
	



	يبق

السالحا

ط،كسسال
	«ملسا
	
	مي

ك،يعهل«

«كال٥س،
	٢ععهل
	



	ل،

السالةنا

،،،س٢سهل
	«هل
	اق٢
	قن،،

-،،،ل

«ك،«
	٠كهال
	



	،مي

اق٢سال««

خل،كلسال
	٢،تلةل
	
	
	
	





،سعع،عس نتقل٥هها الكه٠ عله القهقا٠ههبهه اهئاطعل (اهههع٠،،ه عاههه«اقئ«حح












	اسك
	
	
	
	
	



	س

اقح
	«ايبل

«هه
	كق،ا

«هه
	اهلقح

الحهقك»هه
	.كاح

«هه
	كطط،

«لل



	
	
	
	،،،

«الس،ف

اا،،افس
	،هقسع
	ال»اق



	«،،

،س«الس

م«،ص،ق
	ككسلل
	
	ال،

-،،،ل،

هه،ووس
	ل،سقل
	مث



	،،،

،ص،،سم

«،،ص،ع
	اسال
	
	مي

ت«سالةن،

ها«لس،،،
	،سةل
	ال،



	،،،،-،

،ا

«ال،«
	،كسةل
	
	مي

س««سالح،

ك»،لس،،،
	،،سهل
	طا



	،،

الا،س

ال،٢«
	.ساق
	
	ل«،

ف،سال«سا

ح،،حنس،ه
	،،سقل
	هف»



	،،،٥-،

اق

٢،«س،
	«كسال
	
	ح،،

-،،،ل

،،،لس
	،،هعقل
	



	له،،،

،٠،صهله

ا،،،ي
	اسول
	المل
	،،

ص،،،س

،حكال
	«ال
	ميو



	،،

ااف-«

،،«ت،
	،ههسةل
	
	،،،،

لسالسع

ا،«»سك،
	«يقل
	



	»،،

ها،س«سهل

ههق،«سان
	ككسل
	الا
	هخ،

لس،ال

،،«-ا
	ك«سة
	ال،



	،،،٥

هفسهل«س

اقوا،ه،ه
	«صاق
	اا
	ل،،

سالالس،ا

هكلهلس٢«
	هقهقسة
	٢أق



	،،

،اس٥«

،ك،،س
	««ال
	اليف
	ه،

س«السكال

،،«س،وال
	طهقسة
	الال



	ل،،

لهلعع٥ا

هلعح،اا
	،،اعأل
	اق»
	ل،،

مل«،-ا

،،لالت
	لاسال
	لق



	،،،٥-،

اا

»«،هع
	ل،سع
	أق،
	،ك

،س،ال

،ك،س«
	«اسال
	كة



	،،

س«ت٥«

ق«،،س
	حبال
	الا
	ل،،

،لال،-ه

،ميهل،س
	ةمسقل
	افا



	،،،

قع-،«

،،،،تا
	كسال
	
	ل،،

ل«س،ا

ا،ل«ا
	،«عهل
	الا



	ل»،،

املالسا

اقال-،،
	«سال
	اا
	،،

لس،،س،ال

«مل،س،،ا
	(«سال
	ميا



	،،

عاا،عا

ها،،،ع
	اقصال
	
	،،

سال«،ال

«،«صاق«
	،،سةق
	ةء



	س،،

،ه،س،

،٢قعس
	«ساق
	ممق
	،،

ال-ميال

لك،،م،،
	،هقتهق
	الك



	،،،٥

ه،صامل«

قن،كههه،
	اه٢سة
	مل
	ال،،

مله،اهسك

هاقس،ه،،
	،سةل
	



	،،،٥-،

،ا

،،،اص
	««ةل
	«ان
	،«،

ل،ه،«ص

ل«،س،ا
	،«صةل
	لا



	لس«،،

،٠،س،ا

ع٢كمس
	،،صعع
	
	هل،،

ل،عع،اله،

،هق،،سهقا
	،اسال
	كال



	س«،،

،٠،هال

ال٠،٠س
	«ال
	لاق
	،،،

و-،،ق

حع٢،س
	،ععهل
	ال



	،،

،س٥ائ

،،قعس
	اقصال
	كا
	،،،،

ل«اس«س

كهق٢،سا
	.مساق
	امل



	«،،

،هه-،

،٢،عس
	كقسةل
	،،
	،،

س«عع،ال

عمك،س«٢
	ساق
	كا



	ل،،،

،،سم«سا

و،٠عسه
	،هقسهل
	
	،،،،-،

هل

ععك،هق
	،ااس،
	






،،سةل المهسعهر

-،هلهقس،،ل، هع،عع-« دكا اقحس ٥اه، الحهقك»هه دهئقع،ح (اهههل،،اههه كا














	ع

ههه٠اطحقل
	



	له

الحبقاههععه
	«احم

(هه
	كنتل
	وهئلكطقل

الطهقاههعهه
	.امحل
	ايا
	
	




	«،،

٢٢س«س،

««هال
	اناسال
	
	«،

-،،،س،

ق،ال«ت
	.اقصال
	الغا
	
	



	ل،،

لا،-٢ا

ال،«سا
	«اسال
	
	،،،،

ا-ل«س

ائالحن
	امهل
	وا
	
	



	،،،،

٢٢س«ص

،،ك««
	،سةل
	
	،،

لاا،«

٢«مسا
	اناي
	اق٢
	
	



	،،

س٠س،«

ة،ءق،
	ةعسال
	
	ف،

،ص«س،هلا

الال»،س«
	«اق
	كين
	
	



	«،،

،س٢س،

الحنق
	الاقتعا
	
	،،

،س«س،«

،،،٢س«
	،ععح
	غا
	
	



	،،

ألس،ال

،،،،عع
	٢٢ععةق
	
	ل،،

س،«،ا

اا،ال
	«سال
	
	
	



	،لنن

،-،«

ا،ق
	«سال
	
	ل،،

ل،-ا

اا،ا
	،سأق
	قا
	
	



	،،،،

س٢اس

،،،ال
	«اسال
	
	،،،،-

سا،ا
	هفصقل
	امل
	
	



	،،،،

ا،س،،س

،،،،عع٢
	،سأق
	
	،،،،

سالالس

«اوه،٢ال
	مل،سةل
	
	
	



	ل،،

ص،«،ه

انق٢٢
	«تع،
	
	ل،،

،،ا،ا

،حعوص
	لاه
	
	
	



	،،

ل»ا،ال

،،٢«سم
	.«ساق
	
	ل،،

الص،«،ا

«االس،،
	.امهل
	كال
	
	



	ف،

،ةا،«ه

ال»،،س
	،هقسةل
	
	«،،

ا،ط،-

«اقلع
	افاي
	هه،
	
	



	،،٥،

الاس

،،ه،س
	،٢هه
	
	ل،،

ل-،اقا

«مطياا
	ق،سةل
	
	
	



	،،،،

ملس«س

«،،س«،
	،سةق
	
	ل،،

،٢ط،-ا

،،٢،س
	هنصح
	قا
	
	



	،،،،

لسهل،س

هه،،ت«م
	قاوسال
	
	«،،

ا،و،-

،و،،س
	اي
	الك
	
	



	ل،،

ل،ا،-ام

ه،»السا
	ةمسقل
	
	ل،،

،،ط،-ا

،ح،،ت
	إق،صال
	اا
	
	



	،،

٢س«س،«

،،،،س«
	،اقساق
	
	«،،

،،ال،-

،،،،م
	،اه
	
	
	



	،،

«ا،ال

ك»،كم
	أقسأل
	
	،،

ن،-،،ال

ق،«اقسة
	.مال
	
	
	



	ال،،

،-٢،،

«،«
	مياسةل
	
	،،،،

اه«م

ل٠،،س«
	اهص،
	امل
	
	



	ل،،

،-٢،،ا

الال«س
	»اقسة
	
	ل،،

،،ط،-أ

غ،«٠ه
	،سأل
	ها،
	
	



	،،

،«،-ال

،،طملس
	«سال
	
	،،

لص«الس،ال

»،،امان،ا
	اقص،
	،،
	
	



	،،،،

،س

كهل،س
	،اهعه
	
	،،،

،،سق

«،اي
	«ال
	ال
	
	



	«،

«س«ه،

«ط،س،
	نه
	
	«،،

ةن،وس«س

،ال،هقس
	«سال
	اا
	
	



	،،

س،س،ال

الال،ق
	كالسا
	
	،،

ح،ا،ال

لال،عس
	«.سال
	اق٢
	
	



	،،

انص،«اق«

،،ال،ت،،
	ياهال
	
	«،،

وس،،س،

«،عس،،
	كالس،
	
	
	





،عس،عععمها نتنتهنلهه، السعهه يه الكهه٠هه قهههللح -اطاههه عاكلس

««ساهعههلاهههنط

،ييهلكس،،كل

«٥اقدحح كسهعع،،ععها ديكالا القلك»ال لال،مل كلهه، الحهلاههكال اهلقح (اسلس ايا



ههع»دحح ،عحعع،عععهد نتقكهها الحعكهااه ،ال،مل كلاه، القسه الحعلح يعس عا

الحت،سةل٠هسهو

٠ععع،ععههها اهنتكهه، الق،عهه كهه، القلهقاهههااه اهلقح يعس عاال٥الضحح

ال مكلدهو .«سال

،عس،سها اهقكالا الححاههاال ٥هه، الإقسه اهعطاق (اسلس ها ههه٠اطئ٠طهق












	اههعطه،

العك»هه
	«احم

٥٠هه
	اهطعا

٠عهه
	اهلقع

النتهقكهاال
	اك»

«هه
	ك،ا

«هه



	«،،

س،-،،

كط،،س
	لاسال
	المل
	،مي

ل،،س«ه،ال

اقمج٢السا
	ماهسال
	كل

انا



	،،،،-،،

ه»

،ال»اف
	«هال
	
	ال،،

،-،،،

،«كس
	»«سةل
	الا



	،،،،-،،

»

كال،ص
	٢،سةل
	
	ل،،

ال،-،ا

،وك،ت،
	،عهل
	«ق



	ب،،،

،،،ع«س

ا،غ،س
	«ةل
	
	،،

الص،ال

وص،،س،
	«سال
	



	ق،،

،-،،،ا

،،،اص
	«.عاق
	امل
	ها،،

،،تم،

و«اي
	،،صةق
	أل



	،،،،-،،

،ق،اك
	ك،عع،
	افا
	،،،

الس«ه«

،«ةه،ان
	،سةل
	



	،،،،

م،،ص

««م،،،
	«اصاق
	
	،،٢،

ق،،س«عع

هقوال،سأ
	«هل
	



	س،«،،

،،،ص«

««س
	.ال
	مل
	،،٢

سل-ال

ال٢ال
	«ماق
	كاه



	،،،،

،،،ه«س

«،،س
	،عم،
	
	،،،،

سعاا

الاق،و
	مهأل
	اا



	،،،

-،،،ق

الط،«س
	الاقتعا
	
	لا،،

لتهل،ععام

،ق،كهمث،ا
	لاص،
	اا



	،«،،

،،،ت««

٢ع،لس
	،عال
	الك
	لا،،

،،ال-م

،،،٢س
	ةملس»
	اق



	،«،ال

،،،ه،،م

،ا،اس
	،،ها
	
	،،

هل«عل،ا

هق،ألاس
	.اماق
	هف٢



	،،،،-،

اع

،اق»ص
	ك،سال
	لا
	،،،

،«س«س«

،،،هقس
	،سةل
	كال



	ال،،

،،٢ه«سق

،ا،»ه
	.اماق
	كا
	،،٢،

ي«ص

،،،ا
	هفساق
	



	،،

،مسقع

،إلقس
	«.عاق
	حن
	ا،،

لسامل««

،،قهكاا
	،٢سةل
	



	،،،،-،،

ا

،ا،،س
	ماهسا
	ما
	،،،

لسالالس«

،لاههس،وا
	«ساق
	افا



	،،

،-،،م

«»،سق
	قه،
	«اق
	ل،،،

،،ال-

«»،ص
	«مهل
	الا



	،،.،-،،،

ال،،،س
	،ساق
	
	،،٢

-،،،ل

ك،،،س
	ا٢صال
	اا



	،،،ق

س،س

ا،،ا
	،اقصقق
	كا
	،،،

،،اص،««

ق،طالص
	،ههل
	



	،،

،ا-،قع

،،االس
	،هةل
	سق
	،٢ق

٢سالهلس«

،،ا«س،ال
	،سهل
	



	،،.،-،،

ه

هه،،،م
	«هلل
	او،
	ل،،٢

-،،،ا

،،ا«
	«سال
	اق



	ق

،،،-،

»

،،»ع،
	«ساق
	
	،،٢،

ص،،ا

ك،ال،
	«مهل
	



	ع،ق

ن،سممس،

٠،،يب،ح
	«اسال
	
	،،٢،

،س،،س

ك،و«،م
	««ال
	



	،،،،-

»ه

»»سس،
	«عم
	لا
	ل،،٠

،،،ت،،سه

ق،ه«اع
	ك،ت،
	وا



	،،.،

عممس

،،٢،ي
	اقصال
	
	،،٢

-٢،ال

«٠،سا
	ةملسأل
	






.«ساههههيبهن٠

اههقالضحةق هسه-ها ديكالا الحاس ،ال،هل علهه، الحهقاهههبهه اهلاح حهه«ا،ربه عا












	الصاح

افقس
	كال

٥هه
	كحلا

«هه
	اهلاح

اهحعمهههاهه
	كاحم

يبه
	مههحاا

٥هه




	
	اع
	س

ا
	
	
	



	،،،

السال

«ط،اس«
	«اراق
	الا
	،،٢

الالسال

،»،طس«»
	هاسع
	



	،،٢

«تال

ص«٢س«
	ساق
	،اق
	ل،،

لول-«م

ةس»«سا
	ااسح
	



	،،،

الهال««

هل،،،ص،،
	ذق،س»
	اا
	،،

الس«ا

،»وص«
	٢،يأق
	



	ااف،

،،،س«،س«

اق٥،اه
	.اسول
	اك
	،،،

طلس«س«

،ل»«ال
	ل٢سةل
	



	،،٢

نأل-ل

٢»ا،سح
	لاتقل
	
	ل،،

«السالم

ة،«سال.
	٢،سول
	



	،،،

،ق-ل

،ك،،ه
	ععهل
	ةا
	،،،،-

،و»

،اق«ه
	طاتهل
	



	ا،،

-،٢ال

،،ك،ص
	اتال
	
	،،،

ا،ت،««

٢الحن«ك
	«اسال
	



	،،٢،-،،

،ق،،ت
	،سال
	
	ا،،

س««سا

،اه،س
	.اسال
	



	س«،،،

٠،،عع««

،،،،س
	.«سال
	
	«ا،،

،،،تالهص

احن،،ص
	إقس،
	



	،،

هلمل

سروها
	،،سةل
	،»
	،،٢

لم،الص«

،ال٢«س«
	»ععأق
	



	،،،

،الا«

ا»،،ص
	«هال
	اال
	،،٢

سال،صال

ول،،صا«
	كسال
	



	،،٢

هكاملس«

ا،و،تهو
	٢اهع
	وق
	،،٢

،سالالسلل

،«،،سهقاق
	هاسع
	



	،،،،

،س

،،،هم
	،٢ده
	ال،
	اف،

«ال،هال٢

ةن،،،سل،
	مي،ههل
	



	،،٢

الص«

،-،،،
	٢،هال
	الا
	ل،،

الالسالم

«،،ص»،،س
	ةملسأل
	



	،،

«سالا

،،كاس
	«سال
	الا
	،،٢

تاالسال

«،٢همل،»
	»٢سةل
	



	لم،

السالم

،،،اس«
	،سهل
	اا،
	،،،

ص«السهل

،٢،،هل،،
	»٢تهل
	



	،،

،ه،،هالمل

،هه٢،محنل
	حهقعهل
	
	ل،،٢

،،سالاسه

«مل،سمل
	««ةل
	



	،،

،سهلا

،ل،٠ع
	٢،سأل
	الا
	،،،

-،،ل

«،٢سس
	٢أئعهل
	



	،،

سالالسالا

«»ات،ه،،و
	««ته
	
	،،،٥

،،س«س

«،،عع»
	خي،تعأل
	



	،،

لس،السالمل

،،يف،تع٢،أ
	آل،عح،
	ها
	،،،

-،،«

«،٢هل
	«صاق
	



	،،

»٢و-«ا

هقط،،ع
	٢ملسة
	
	«،،٢

،،،هت،«س

ةحن،،ه
	«سول
	



	،،،،

ع،هس

غ،٢«ت
	،عهق
	كس
	ا،،

،سهالس«

،،ق،س،و
	«امهل
	



	ا،،

ك،و،-

،،،،ص
	«صقل
	سق
	ا،،

ه-،،

،،»،
	،هال
	



	،،،

وسال«ال

ةن،،،سك،
	«تمع
	وا
	،،٢

س«التعلل

«لهفهك»ه
	«سقل
	



	،،،

،مياال

و٠ال،س
	«سقل
	اا
	،،

ت،،س،مل

،«،،س«،
	،اهساق
	





كعلهعهثند الع،س٠

-.مهين نتحكالا الحعج كلال، الحعاسه اهحع،ح حع،،ربه هااهمسح












	صلق

»

السع
	ععهه اكانت
	كحلا

«هه
	اهلقح

الحعاهه»عه
	كاحم

«هه
	كحلا

«هه




	ل،،٢

،،ه«سه

«،،ص«
	««سال
	
	قمي

س،الس«٢ا

»،،،سوق،
	«سوق
	اج



	،،٢،-،،

م

كأل،اس
	ااصةل
	
	،،٢

-،ال

«،ااك
	بقاوعلا
	ةمل



	ل،،٢

،،س«السا

،ك،٠عهل
	«سال
	
	،،٢

هقعال،س«

اح،اصهلك
	ةهاسع
	امي



	،،،

،،هال««

«قا،س«
	الص»
	
	،،٢

اال«هل

هلها،«
	،،سةل
	اق



	ك،،،

،،،سالا

«ع«حنس
	«ال
	
	،،٢

،السال

هههه،،ا
	«تسول
	



	ل،،٢

،،،س«سا

،»»قس
	،،سقل
	
	مل،ة

ر،ه«السال

والالالص،
	مسقل
	اقح



	،،٢

،،،س«س«

،حن»،ص
	««ةل
	
	لا،،

،٠،س«سا

«ال«س
	ل٢سول
	



	«،،،

،،،س«س

،،،،س
	«ةل
	
	،،٢

ا-،ل

««عع،
	««تال
	،أئ



	ف،

ل،،ا٢ا

،حا،يا
	ةمسق
	
	،،٢

ه،س«سلل

،«التع،
	ك،سهل
	



	،،،

ك-،،ل

،»،٢عع
	نيال
	
	ل«،

ه،ص«سا

،«،س،ا
	ط٢سةل
	



	،،،

كاف-،ل

ميه،وس
	،سةل
	
	مي

،س«سالا،

ا«مله،اق
	«سال
	،«



	،،

««ساه»

،ها،،س
	آل٢تعةل
	
	،،،

لاملس«

اهاللو-
	ك،سةق
	اق،



	اف،

عك٢،-،،

،هقلالت
	ك«تةل
	
	،،٢

فسالالسال

كال،«»اقا
	٢،ععة
	



	،،٢

-،،هل

،اا،سك
	،ساق
	
	،،٢،

،،س«الس

،ال،،هم
	«ساق
	اق



	اف،

ههل،سم٢

م،«سا،،
	«اي
	
	،،٢

ال،س«

،ا،،س
	«ساق
	الك



	،٢هق

قس،«سال

هه،«سع،ه
	«سول

لها
	
	،،،،

،،،س،،عع

عحن٠،س
	،اقسقل
	ال،



	،،٢

-،،ل

رقس
	
	
	،،،

لاله«

ا،،،سا
	هاههعهل
	،ائ



	،،،

-،،هل

،٢«سغ
	سسال
	
	مل،،

،،اق-ال

ححن،اس
	لاسال
	اال



	،،٢

س«هلسال

و،،نهم،
	.اسال
	
	،،،،

س«س

ا،،،
	لاقس»
	الم



	ها،،

،سهل«ع

،طا،ت«
	،اسةل
	
	،،٢

س«هلسال

سو»سس،ه،
	،،سأل
	«اق



	،٢،ق

،سع،س

،،«ص،م
	«ساق
	
	«،،٢

،،،س«س

غط»»س
	«اصاق
	



	،،٢٥

،،سال«س

طغ،هلسع
	«ساق
	
	،،٢

س«السال

«ل»عه،،
	««سوق
	كح



	،،

«-،لال

،ح٠حع،
	«صاق
	
	ا،،

-،،،ال

،وحن»ص
	،٢سقل
	امل



	،٢ق

،-سم

موق
	(اسال
	
	«،،،

،،،س«س

«»،ت
	س،تهل
	



	ل،،

ل-،،قا

«قانسا
	،اسةل
	
	،،٢

-،،،ال

،طللس
	٢،سهل
	





هههلحعنط كق،سح ال

،سعيه،،-الل

العاىلضحح ،ععه-حا لها القلهقكهااه ،ال،مل كاه، الكه»اه طهحععح (،احما،ربه عا












	الصاح

الحسهه
	«امحل

ععهه
	كنتلا

«اه
	اهلقح

الحعاهههاال
	.كاح

ا٥هه
	كحلا

«اه




	،،٢

ل،سال

ا،،،سه
	٢،سقق
	
	لس،«،

ل،ميسالام
	قاوسال
	«اق



	لا،،

،،،س«سام

،الملكه
	«سال
	اك
	،،

ل،،ه«س«

ها،الها
	هقهوسةل
	مق



	«ا،،

،،،سالاس

هلسلسص
	ط٢سة
	الك
	ل«،

يسالالتعا

اقهق٢«ا،م
	ياهال
	اا



	،،،،-،،،

«سللس
	حن٢سةل
	
	،،،

سالالسال

اامل«سو،،
	«اقصال
	كاه



	،،٢،-،،،

ا»غة
	،ععع
	
	ال«،

،،سهل«س

سمط،تل
	«هاسع
	هنا



	«،،٢

،،،سال،ص

،حنللس
	كملسا
	
	،ة

تألالعل«

لاق«عل،،
	لاقتعال
	اليف



	«،،،،

،،،سال

«،،س
	كاهصهل
	
	ل«،،

،،س«سا

،«،هل
	طاقسال
	كاه



	،،،

-،،،ل

ل،،،س
	«اسال
	كح
	ل«،

،،هال«ا

ك،ال،هل
	كههسة
	الا



	،،٢

-،،،ل

«ك،ص
	«اتص،
	ك«
	«،،

هق،ه«الس

،نل،ععهم
	طاقسال
	هخ،



	،،٢

-،،،ل

حن،،،ه
	كامسأل
	كان
	ن،،

الهالأ

،لل»-ل
	لاسال
	،ال



	،،،،

ةس

ك،،مس
	لسة
	لا
	،،،

،هل-ال

،كح،سال
	«ملسأل
	كا



	«،

حن،سال«س،

ملحن،هقس،
	««ساق
	
	،،،

تعال،صال

ك،،٢عل،،
	طاقتلال
	افا



	،،

،عع،ا

ه،،ي«
	لسةل
	لا
	مي

،ص«سالق،

ك،،،تعك»
	««سال
	،،



	،،،

ال،سال

س،«س،ا«
	طاقسال
	«اق
	،،،،-،،،

،المي«
	{«سال
	اق



	،،،،

٢،«س،«س

»مي،٢ص
	{هاساق
	يفا
	ك،،

سال،سال

،االهسل
	«سال
	لك



	،،،

مالالسال

«ر،ص،كمل
	قاوسأل
	،اق
	،،،

،،««ساق

٢،،،تع
	ههه،
	،اق



	«،،

،ك،س«ت

«ري،عع
	هههسة
	اق
	ك،،

،،وس«س«

،،إق٢ه
	اهاصع
	،اا



	،،،

«صال

«اهسص«
	،صأق
	٢،
	ا،

له««ت«ك

ا«كسال«
	««ال
	ال،



	،،،

،هسال

مل،و،ه
	نيال
	
	ل،،،

،،،س«سه

،،ع،س
	،،مهل
	



	ن،،

،،هال«صالا

،«مجععامل
	«سول
	اا
	،،

لالم«ق

،اس،سا
	طاقسال
	لق



	ل«،

،«مال،سا

الو،ههص«
	لاسةل
	اك
	،،،،

الالس

هو،السص
	لاسال
	لك



	،،-،

ها

»،سوس
	«اسال
	«ال
	،،

الس«سالق

،عال،س،ل
	ك،سة
	اك



	«،،

هقس«الس

لك،،ه،،
	،سهل
	
	،،،

«س«سال

كو،عس،
	«سال
	



	،،

م،عا

«ا،ه،
	كهاسقق
	ملاه
	،،،-٠

تعع

ه،«ان
	«سال
	وا



	،ق

س،س«

و،ا،
	لق«س،
	ةك
	،،،

ق،س«ت«

،ق«س،ا
	ك٢سة
	





يلهللعع

،مطهعع«عهكه« اهتل٥اها افقس عههاه الحهقكعهه اهلاك عس»اههه هااهعالضا

،٠سةل

ها-،هلك،،-لق

-«سحا دكا الحهقااعهه عاه، الحكه«ه اهلقح اقبل اههنسحح












	الئلهدطح

الكه»ال
	يداح

«هه
	كنتلا

«هه
	دال

النت٠ههعهه
	.كامل

٠عهه
	لجخلا

«هه




	،،

،عه«الع

،ا،«اال
	»ععةق
	ال
	س،،

،،،س«

»«،م
	،«سق
	إق،



	س،،

ههال،

«،،،س
	ا،صع
	
	س،،

ه،،،

هف«٢
	«لقس،
	



	،،

«،،س«س

،حنس،س
	.كيال
	قا
	ه،،

ل-،،ل

،،كهت
	كااسهل
	ةك



	س،،

عع،«

«،،،
	«سوق
	اا
	ق،،

،،ع«ع«ه

،،ك٠همل
	«اسال
	اك



	ا،،

،ك««س«

،٢ال،س
	سال
	
	س،،

س»،،

٠،،،
	طاقسال
	كك



	ا،،

لائي«سال

ال،«اقه،
	،ملسةل
	
	ا،،

سل،اال

ال،قهه
	«مسقل
	ممق



	،،

ال«سالهق

«،«اه،«س
	«اسال
	
	ه،،

،،س«ص«ا

٢،لكس»
	،ههسةل
	



	،،٠

س٢ساف

ال،،ا
	لاسال
	اا
	لسف،

،،،سالا

،،،،م
	«اله
	امل



	،،٠

احن-،ل

«ق«هقه
	٢،سا
	
	س،،

اعسس،

،احن،
	آلههسةل
	ها



	ا،،

ل،تع«س«

«،ال«س،
	،،سال
	اق
	،،

،س«س«هق

،،»،س»ل
	.هل
	سا



	اق،

تع«سالج

«،،س،،،
	.ةمأل
	ات
	ا،،

سالالعحل«ا

سال،،س،حن،
	ا،س،
	هه،



	،،

ص،،،س

هل،،،
	،ريعهل
	«اق
	ل،،٠

-،،،ا

اهلة
	«هل
	



	ق،،

-،،لا

«»،،س
	««سال
	«اق
	،،

«وس«س

،،،،س
	،كت،
	



	،،-،،

،،،ه

ال،،،ه
	طاقسأل
	وا
	،،

،وس«««هه

،تهه،سأل
	،سأل
	وك



	ة،

،،سنسهاه

ال،،،ععق
	(اسال
	،هه
	،،

لساملاه

،،ل-،لا
	٢اقص،
	



	ف،

ههسألالس

ال،٢،س،«
	.«سح
	قا
	،،

الس«ا

،ال-،
	«هتصقل
	اق،



	،،٠

،وااال

«حنانله
	٢،سةل
	
	،،

س««س«ا

،،ك،سل
	ساسأل
	ات،



	،،

س،املس«اق

،،،،س،لهق
	،هقسة
	،ان
	ه،،

سال«س«ا

،٢ل،ت،«
	«هلتقل
	هلا



	ق،،

قس«اقس«ا

،،،،سكغه
	ااتهل
	
	،،

سالالسال«

اكو،س«وال
	««نهل
	اق،



	،،

اس«سالاه

،،مي،س،ل
	««سقل
	
	سق،

ه««س«

اكال،
	لاقتعال
	جات



	س،،

سههتال

،،،،عق
	»اهتهل
	
	م،،

يو««س«

،هل،سم
	قصال
	ال،



	ا،،

-،،ل

،«ات
	طسول
	وا
	،،

،وس«س«ع

هقو،،سم
	،سةق
	الك



	،،

تس«سهلهل

،وق،سل،ه
	«ساق
	وا
	،،

تعامل«س،ع

،سمج،س،،ط
	«مأل
	،اق



	،،

،س«س«هق

،،،،س،«
	طاقتلال
	هلاق
	س،،

س«،اق

سغهق،
	««ال
	الا



	ق،،

ل،ص«س،ا

،،،،صكه
	«هتصقل
	هلك
	،،

هال«ه«ا

،،،،س«ل
	«يأل
	قة





ههههههح ع،سهل



،عاههههم،،س اهنتكهها الحعككال ٥هه، الحعككهه اهكاح -امه هاسهق٠

علس

«كل كلع٠ع

-،هلهقض،،ع،

اس-ها اعهلهه، القللكعهه ،ال،ك عهه، القصكهاال اهكاح (ربهك،،ربه هاسهحح












	اكيال

الععهعهه
	٠عهه

الط»
	كحلا

٠عهه
	اهلقح

النتعاهعهه
	عهه

كامل
	كحلا

٥هه




	،،،

لهلسال

س،حن،اا
	«ساق
	
	،،،،

لالس

هل،و-،
	،،سال
	



	،،،

،،سم«سال

،،ل،عع»
	«سال
	
	،،،،

،ا«ه

ال،ال
	«سال
	



	،،،

-مل

،،ص،ا
	اق،ص،
	
	،،،

،ص«ف

ال،ح
	««أل
	



	،،،،

لهلت

،٢»-،
	«ساق
	
	،،،،

»ه،،س

م،،،س،،
	«أل
	



	،،،

ل،اا«

،،»،م
	ال،ه،
	
	ل،،،

-،،،م

»«،س
	ق٢ه
	



	،،،

ال،سال

،،،،عا
	«هال
	
	«،،،

،،،ه««

س»ا،ص
	،٢صال
	



	،،،

اس،«سال

ع،»،س»،
	ط،صهل
	
	ال،،،

،،،س««س

ق،ط،س
	،،سةل
	



	،،،

«ااهل

،،،،ع
	«سال
	
	،،،

،س«سال

«،،س،س
	ال،س،
	



	،،،-

،،ه

،،،،ي
	«هاق
	
	،،

س،س«،س،ق

،ال،،اع،
	«سال
	



	،،،

-،مل

«،،س»
	«سال
	
	،،،

ص،،ععال

،«،ت»حن،
	،هال
	



	،،،،

،«س

،ال،،ا
	«يأل
	
	،،،

،«-ل

»،«س
	«سا
	



	،،،-،

٠حن

«،،عع
	«تاق
	
	،،،

سال،سال

،ل،وس،،،
	وحه
	



	،،،،

،هس«س

،«،،تع»
	اائعه
	
	،،،

ل-،ل

«،«س،
	آل«سأق
	



	،،،،

،اهه،«

عهل،،ص»
	«ساق
	
	،،،-

لصهل

،٢الا
	«مهل
	



	،،،،-

،،ا

ق،،،س
	ال،ص،

عض
	
	،،،،،

،ععال

،،«طه،س
	«سال
	



	،،،

سال

ك،لص،
	اق
	
	،،،

،ل-،ال

ك،الوس
	مم«سال
	



	،،،

،«ال

،ا،،ا
	،٢ساق
	
	ي،،

،سا«سالم

اقال««،ل
	تول
	



	،،،

«س«

لهق،س
	،،صةل
	
	،،،

س،«-ل

«،الأق
	«سال
	



	،،،،

»س«س

«،«س،«
	٢،تال
	
	،،،

ن،س«صال

ا،ال«،ح
	«صاق
	



	،،

»س،«س«ق

«،السك«
	ال،س،
	
	ل،،،

،،ال-

و،«س
	«سال
	



	،،،

سال

ل-،،«
	،،سةل
	
	،،،

-،،،ل

س،،«
	«سال
	



	ق،،

«لسهل««

،،،،سهق
	ال،سقق
	
	،،،

،ل-،ل

عال،وس
	ا،ه
	



	،،،

سال

«سس«
	«سال
	
	،،،

«س«سال

،،،وص،
	«ساق
	



	،،،

السال

ا،لال-
	«يأل
	
	،،،،

ص،ص

،ك،و
	«سال
	



	،،،

لالسال

ط،ساسا
	،اسةق
	
	،،،،

،سال،س

الااوه،ل
	«سال
	





لهلدهه .رهق

القع

عهعاقهحهل ،سعع،،س يهلا الؤعقههعهه ،ال،هل كاه، اهححعه»هه الصاح -الس ها

يعا

،٠هعع الكلهل٠هنط

-،عهحمل اكا القسهه ،ال،هل عله الحاسه اهلاح ساسا دا

كهلهعهبق كل،ربل

ا-تاع-اماهلا

ههعادثئدحل

،ع-مهها اهنتهلعها السعهه ،ال،ل ٥اهه العكعهه اهعطاق -ادس عاسححهق

كلهلعهنق ل،ععهق

«-هلل-املعا



اه٥اطححهق ،مس،عهعههد اع٥هه، اهقهلعههاعه طال،مل ٥هاه، الس»اه اهكاح -اذك كا

نيهر ،٠سهل

هوهنا ،مسهعس اهطعههاالكهعههس القعلمههعههاهحليع ااهس٠ه كا

عحبدع ،٠يع

«ملالس ،عس«،س النتكلهها الطهقكعهه ةل«، الهقك»اه اهلاح -املس ها












	الصاح

الحسال
	«احم

يبه
	كنتلا

يبه
	الصاح

النتعكعهه
	٥هه كاح
	٥هه اهحط،




	،،،

الالس«

٢»اا،س
	الاقتعا
	
	ن،،

،٢س،،س،ح

،٢هل،هق
	،قهح
	



	،،

لسهلل

٢س،ساا
	كاصع
	
	،ل،،

،،،س««س

،هه«ع
	«صاق
	



	،ق

،سم،س«»

ط،،٢سوا
	كاسع
	
	،،،،

،قها

،،ع٢س
	اه
	



	،،

واس،ل

ط،،،س
	٢أنسةل
	
	،،

اس،»

،،ا-
	،قسال
	



	،،

وعع«صال»

اا،هه»،،
	ياهال
	
	،،،،-

،،ا

و،ا»
	كقمع
	



	لل،،

،،،س««سا

ا،هه٢س
	.«ما
	
	ف،

س«ه،،ا

«امل-٢
	إل،سع
	



	ح،،

لالسال

ص،،،سا
	««مهل
	
	،،،،-،،

ص

،،،ال
	.كسال
	



	،،،

،،٢س«س«

ها،جملعع
	،اسةل
	
	،،،،

ه،،ا

االال٢
	٢كسا
	



	،،

ل،س«س«»

،٢،،ص،م
	(«سال
	
	،،،،

،،اا

،«»
	،٢سأق
	



	،،،

ع-،،ل

،٢،،ت
	ااصةل
	
	،،،،-،،

ال

اه«»عع
	٢تع،
	



	لس،،

،،،س«سا

ق،٢،ه
	«اوساق
	
	،،،،

،ص،،س

و،الة،ق
	،،تةل
	



	«حن،،

،،،سال«س

ق،مل،ت
	««سقل
	
	،،،،

ا،س«،س

مل،،،ع،
	«سال
	



	،،،،

،،س«ص

،مي»،س«
	اقصال
	
	،،،،

،رال،س

،،،اه،اه
	،٢سهق
	



	ال«،

،٠س«الس

،مله»ل
	««سال
	
	،،،،-،

ا

«٢،ه،
	٢كسهل
	



	»،،

لالهملصال

٢،،،س،ر،ع
	عاقصا
	
	،،،

،ا-،ه

٢،،،ع
	.كسح
	



	،،،

،سال«ال

،،،،سغهه
	قلااسةل
	
	،،،،

،س

طك،،ت
	«مهل
	



	ف،

سال«ال،ا

،،،مسو،،
	«ساق
	
	،،،،-،

الل

اق،،،س
	ك،عع،
	



	،،

سال«يالل

ك«اهسط،،
	،صهق
	
	ق٢و

،قا،-

«،الس
	،،عع،
	



	ل»،،

،،س««سا

،ل،عسط
	ةملسأل
	
	ق٢ط

ال،-٢،

ه،،،عل
	اسال
	



	ل،،

سامل،ص،

ك»،اك،،
	»اهةل
	
	اال

،»ال«،ك

اك،قسأق
	»حتصال
	



	،،

،،س«س«ل

كل،اسال
	٢،سةق
	
	قملو

سالهلساله

٢،ال،س٢،،
	»،صال
	



	»،،

،،س««س٥

ق،،عتط
	،،سقل
	
	او

ا-لاق

««موق
	اقغه
	



	حن،،

،،س««س،

«،،عع»
	«ةل
	
	،ا،و

،،،ص«،س

ل٢ه،ع
	«سال
	



	س،،

ملسهل،س،

،«،،ه،ال
	،٢صال
	
	،ال

،،٢ه،س

اط،ملع
	٢اتع،
	



	،،

سال«ه،من

طسووتال«
	إل،هع
	
	ال

ا-،لا،

هو،،ه،
	ااص،
	





ع،رعع كلهلدهث٠

،سيي،،للل

اهالح ،عععهم،عس اهقل٥هها الكهععه قدل،مل كله الاك»اف اهئاطع ععا-هه ها












	اسح

الؤعاهه»اه
	«امحل
	كحلا
	اهكلم

الحكعهه
	اكانت

قعهه
	ع٥هه اهقلطا




	ا٢ا

،،سال

،غ،،ا
	٢قهأق
	
	،٢،ا

«الالص

ق،،،ص،،
	٤اهعه
	الاقاا



	ع٢ا

قص«،صق

،،«ة،ا
	٢قت،
	
	ا،ط

هال،عامل

و،،»ص،،،
	كمسقل
	وك



	اا

،«،اا

ها،،«
	٢كعع.
	
	،ال

ملتال«،ه

و،،حنص،،
	«اهصق
	الك



	،ا«

،ا«ه

س،هف
	أئ،تعهل
	
	،ع،و

٢،،م،الص

و،،حنص
	«اسال
	اق،



	٢ح

الع«س،ع

هف«،هها
	«تع،
	
	ص،ا«

٢،،تال،

و،،حس
	.ةل
	



	٢ا

،٢ت«س،ا

،ال٢،سا
	سسا
	
	لا

لا-مما

««تالا
	س،س،
	كا



	،ع«

،،سالو

،«٠،هم
	،،سةق
	
	لال

ملال-ا

الوحم-
	طاقسال
	قا



	،ال

«س،اق

-٢،،،
	٢،هقل
	
	«و

،ت،الس،

وو«صالق
	لاسال
	مل



	ه٢ا

عع،س،ا

،هلس،٢
	«يال
	
	،٢،،

،،،ص،،ص

،،لاه
	اسال
	



	ةاه«

،٢سال«س

،«،ههه
	«سال
	
	ص،٢،،

،،٢هم،

،،«س
	«،سةل
	



	ا«

ه،-،،

،«،صه
	«ها
	
	قق،

س«س،

ا،،ا
	«ةق
	



	،ال

،ص،«س،اق

»

سكع

«-«
	«صاق
	
	ق،

،،ا،،

اط،،ه
	«سال
	المث



	
	««هال
	
	،،

ع٠س،ق

«العت
	كاتع،
	كس



	«ال

،،و،-

ق،،،ت
	كمسا
	
	ل،ق،

،،-صا

اف«
	««صقل
	ال»



	٢،«

،.،،عس

،،،،ي
	اقههسةل
	
	،،،،

س

سهم
	الاص،
	«ال



	ال«ا

،،حت«س

،ق،،ص
	طاقسال
	
	ق،

س،ك

«-«
	لاسال
	





كلهلههعو ،٠يع

اع-عقا الالهقع، الحعاهعهه ،ال،، ملعا الكههااه ط٥عاع سل،ع علالسع














	فالال

ال٠ععع
	اهلحم
	ع٥هه .ال
	.له

«اه
	الالاالههثهه
	الهك
	«ال

٥هه
	.لا

٥هه




	باوس

ال-ق

احن-اهم

،تع
	،و،،م
	.سال
	
	،

،عع»،«اه
	،ا،ا،
	«كل

«سال
	



	الا
	،ال،»
	ةكسح
	
	،

،،«ط،اه
	،ا،ا،
	«اقصال
	



	ل،

المهص٢،،ا
	هه،،،،
	ةقصال
	
	،

،،«ط،هه
	،ا،ا،
	
	



	هله

،،،،ال،ه
	،،ا،ا
	مقس،
	
	ل،

،،«ق،ا
	،ا،ا،
	سال
	



	هلك

.اهل-ا
	،و،ق،
	.هال
	
	هاه

،،٦«ا،ا
	،اقك،،
	قاعم

،ههسع
	



	تهها

(٠حن-المج
	،ال،،،
	اسال
	
	ال

«.««ال
	،ع،ا،
	مالسال
	



	ههه

ال،ص،،هه،ا
	،اه،،،
	،٢عه
	
	ه،

الال٢««ه
	،اق،٢،
	«امهل
	



	ه

اص،٠،،اه
	،اه،،،
	«يال
	
	اس

«.«
	،ا،ا،
	لهتسا
	



	ا

،عا،ط،هه
	٠،قا،
	«مال
	
	اها

٢،٦«أل،
	،اه،،،
	«ملسأل
	



	«،ا،اهه
	،ع،ا،
	اقح
	
	،«ط،عهه
	،اه،٠،
	«ال
	



	(«اله
	،اه،٢،
	«مهال
	
	ا«ط،ههاه
	افع،٢،
	،،عال
	



	«،له

ااه٠،اس
	افا،٢،
	اقصال
	
	.««له
	،اق،مل،
	«.مهل
	



	ل،لا

«هسحنه
	،هه،٢،
	ااص،
	
	٠«ط،اه،
	٠،كا،
	«مسال
	



	ههه

كس،،
	،ا،ا،
	ااص،
	
	ا«ط،هه،
	٠،كا،
	،،سهل
	



	،،،هها

،ص،،«
	،اق،٢،
	واععا
	
	ه

اا٠ح«،ل
	٠،قا،
	،ههس،
	



	،هص

و،،،«
	،ا،ا،
	مهال
	
	ا

اا«ال،هه
	،ا٢،ال
	مايال
	



	هه

«س،٢ه
	،هه،٢،
	«اسال
	
	ها

ااه«ال،ه
	،٠،ال،
	طاقسال
	



	ها

،سهو،٢،ه
	،ا،ا،
	قصال
	
	س

٦ا«ا
	،ا٠ق،٢
	وعس،
	



	له

،س٠د،٢،
	،ا،ا،
	ال٢ت،
	
	ه،

ال٠«ا،ه
	،اك،،
	لاسال
	



	ه،

س،٢ه
	افا،،،
	«يال
	
	ه

«««هلا
	،ا،ا،
	،اهصأق
	



	ها

بصار،٢،ه
	،ا،ا،
	«مال
	
	له

اا،«و،
	،ا،ا،
	لاها
	



	عهه

،ع،ص،،ال
	،هه،،،
	٢٢صال
	
	ه،

ط،٢«ط،ه
	،ا،ا،
	ةعم
	



	ها

،،،«،،ه
	،ا،ا،
	هال
	
	ا«ط،اه،
	اه،٢،
	قصال ،
	



	ها

،ع،ه،،،ا
	،ا،ا،
	«هال
	
	ا«ط،هه،
	ع،٠ال،
	«ال
	



	
	
	
	
	«««الا
	افعق،٢
	
	





ساههئق .«سا

،عهعهها،ععرل ««هلالل الالحلهاهه «الاه» ةلله الكهعطه الس ااهس،هه خااهسح













	ككله
	«ال

ع٥هه
	.لا

«ال
	قال،س

الالحاههعهه
	اهلعل
	.اح

ع٥هه
	.لا

«اه




	،اق،مل،
	«فقسأل
	
	كساق،،،
	،،،ال،
	عععع،

،ههسةل
	غاكا



	،اا،،،
	،عهل
	
	قس٢،،اه
	،،و،
	
	ال، طاق



	،ا٢،ال
	حنسةق
	
	قس،،ا،
	«ط،
	
	كين «اق



	،اه،٢،
	«هال
	
	قس٢،،اه
	،«أق،
	،عسأق
	لس



	اا،٢،
	العسة
	
	،س٢ط،اه
	،ان،وال
	سةل
	،ال كا



	،هه،،ال
	.«سال
	
	،ه«كاه
	،«،ال،
	هقاصهل
	هق



	،ا،اال
	كاصع
	
	،هاال،،
	افو،
	
	.ال آلا



	،اق،،»
	طاقسأل
	
	،ت٢ط،اه
	،ان،ط،
	
	



	،مق،٢
	لاسال
	
	كص٢و،،
	،«ط،
	،هقصهق
	وس



	،اق،،،
	ك،صهل
	
	،،ت«ك،
	الال
	
	الال قاو



	،اك،٢
	
	
	٥كصع«،اه
	،«ال،
	سال
	،إق «ا



	،هقك،،
	كاصةل
	
	«،س،ط،اه
	،،،ال،
	سال
	كال لا



	،ا،ا،
	كمسع
	
	،،ص«كاه
	ه،،و،
	ص،
	الال غا



	،هق،ا،
	«امساق
	
	«ك-وكاه
	،ال،
	
	اا» «اق



	،عك،ة
	آلاتععاق
	
	،،عع،ط،،
	،،،ال،
	سال
	،ال ،ا



	،ط،،ال
	اصع
	
	،،ت،طك،
	،ان،و،
	ماسول
	



	،و،،ال
	لاقتعال
	
	،«،وك،
	،،،ال،
	
	



	«.«ال
	ةئصع
	
	ق،م،و،اه
	ال،،ال،
	ةل
	كال .



	ا٢حن،ال
	،،عهل
	
	،،ص،أقك،
	،«ال،
	«كسال
	



	٢اا«
	«ساق
	
	ال«،،٢،
	ل،،٠،
	
	



	ال،»،
	ال،ص،
	
	«واه
	«قل،،
	«ها
	



	،«ال،
	قاهتاق
	
	«،،الملال
	اا،،،
	.اتوق
	اا



	ا«ط،
	اهمسا
	
	ال،،الهلأق
	وم،،،
	ااهصةل
	اا



	ا،،ط»
	«مهأل
	
	«،،الهل،
	وا،،«
	مهل
	افق ،٢



	،،،ال،
	«اتال
	
	٢،اهال

عان٢«اات
	ال«،«
	
	



	
	
	«ما
	
	
	
	سال ة

صال اف

قعهل ،،

خلمعهل

سال ««

صال ،«

طاقسال

،عهل ا





كلهلحههثق ««ساق

اص-ل «.الا «لامعال ،الاهه الال،امعع (.دع ٦اه،٠ل،هه عاههعهدئلالهل














	،ال،،

ال٠كعهه
	لعل
	ح٥هه .ال
	كلا

«هه
	«.هكاه

،ال،،
	دهعل
	«اه

هاحم
	هلل لطلا



	سا
	
	
	
	
	
	
	




	ع

،،«ط،اه
	ط،هل،«
	»٢هةل
	
	،هلو

،«،،،«
	هل،ل،،
	غ،عهل اسال
	



	ال،اههل

ق،«،،هنتا
	ق،،،هل
	ةلال
	
	هلنل

،«،٢«٢،
	ال،ل،،
	،،س،
	



	٢صو،»،
	ا،ا«
	«يال
	
	،،٢«ا.

،،مه
	ال،،،،
	،ملسةل
	



	،،،نند

ق٢،عملال
	،ا،ا،
	«عمال
	
	املو

{««««
	«،لك،
	«هال
	



	«٠٢،

،،اههق
	ال،،،،
	«امهل
	
	٠٢»،،»»،
	ال،،،،
	«اسال
	



	،،،«ا٠

،«ال
	،،،»
	«مع
	
	ا«مل٠

ك،هقال،
	،،لك،
	الامجا
	



	ال٠٢

،،ال،،«
	امل،،،،
	حن،عع،
	
	،،«٠،

،«مهال
	ال،،،،
	آل،ععاق
	



	ح،ا.

،«،،٢
	،،،،،
	سال
	
	«ا٠

،««ق
	««اف
	،،سأل
	



	٢«٠٢

،،ها«
	ال،،،،
	لاسال
	
	«٢«

،««ح
	ل،»،،
	،سةل ا
	



	«٠٢،

،،مها،
	،»،»
	،،عهل
	
	،،الو

ال«،عةل
	،اك،،
	«اسال
	



	ا«.٢

،،مه«
	هل،،،،
	«جال
	
	اهو

(««هل
	،اق،٢
	،ق،سةل
	



	«٠،،

ق«ال،
	امل،ل،،
	،،عم،
	
	لالح

اه«مل»ح،ا
	،ا،ا،
	ة،ههل
	



	«ا.

ق«،،،
	،،،،،
	«يقل
	
	لالح

اه،«ملع«ا
	،اا،،،
	أق،سةل
	



	«،ا.

،،مه،،
	«سكاف
	«صاق
	
	،الو

اه،«،ع«
	،ع،ا،
	ك٢س،
	



	«ا.

ق««،
	ال،،،،
	كاصع
	
	لالق

اه،«٢ع«ه
	،ه،ا،
	««سال
	



	٠،،»،٥»،
	هل،»،،
	ال»،
	
	«الو

اه،،اع«
	،اا،،،
	.«سال
	



	«٠٢

ق««ا،
	،اف»ك،
	ااص،
	
	«الو

اه،«،عح
	،اق،٢
	««اق
	



	«٠٢

،«اا«
	ال،حن،،
	«ةل
	
	ملالو

اهكال،ع«ا
	،ا،ا،
	،،سهل
	



	«،ا٠

،،ها،٢
	««اف
	ق،س،
	
	،الح

هه،«٢ع«
	،اق،٢،
	ل٢ته
	



	،ا٠

ك«،،«
	«لة،
	لاتا
	
	«الح

ال«»،ع«
	،اك،٢
	ةلاصأل
	



	٠٢،٥،،

،،مهال
	هل،ل،،
	«ساق
	
	اهو

««.««
	عا،٢،
	،،عهل
	



	٢هلد

ك«،،،«
	««هف
	افاص،
	
	النل

الانا،»««
	،اق،،،
	«سال
	



	٢،مند

،«ا،«
	،،غ،،
	لاتقل
	
	٢،،الثل
	ال،،،،
	«اقصال
	



	«٠٢،

،،ها،،
	،،،،»
	ط،سال
	
	ل

،ع،كط،ان
	ه،،وا
	الصا ه
	



	،،،«٠٢

،،ها
	،،،ك،
	،٤تع،
	
	،،ال«

،مه«٢،ا
	،هه،،،
	
	





ال كلههاعع ،٠تعا

يلها

،س،س «قهلهه، الالكعهه ،ال،، كله الةقكهاع اه٠لع الاه٠الاهع هاعه،٠لهالع

سصعع














	ص


	
	
	
	
	
	
	



	
	
	
	
	
	لل

س
	س،،ال

،س،
	-،هلس



	ها

عه،٠لهالع

،ال،ل

الالةللعاه
	هع

الاه٠الا

ا٠كثال
	اه٠لع

«هل

،اال
	الةقكهاع

.لا

«ال
	كله

،ال،،

لالكعهه

القعععع

،ال،،
	«قهلهه، ا
	،اح

اقهه
	القلا

قعهه




	حع،اص

،«،،،٢
	،اه،٢،
	«سال
	
	سدهثق

،،،،ا

٠ص
	،اق،،،
	.صاق
	



	سلا

««كك
	،اه،٢،
	،،تع،
	
	ح

-اسام

هس-ال
	،اا،،
	لا
	اق «ة



	،،.،اك

ك«هق«
	،ا،ا،
	آل،ه،
	
	الند

هاإل،ط،،٠ت
	،ال،،،
	،،ها
	اا



	٥،٥،اع

،،مهاا
	،ه،ا،
	«سال
	
	ال،،ا«س،و

احنهقالهل
	،ال،،،
	٢تع،
	



	،ألاك

ق،م٢غانكل
	،اه،٢،
	،٢عع،
	
	ها٢قطس،د

ها»يهلإل
	«اكال
	ملكتأل
	



	«لمل

ق«،٥،،٢
	،اهك،٢
	«صاق
	
	ل

هامل،اعع،أ

ع-،الهلإل،
	،أل،،«
	«سقل
	



	«اهنق

،«،حنع،٥
	،اك،،
	«هوق
	
	هقةوسقه

هبليقمه
	،ا،ق،
	٢ها
	



	،الاع

،«٢«يب
	،اك،٢
	مل٢سال
	
	د

هب٠٢ق

هبلسس
	،ال،،،
	اي
	



	لاهند

،«،«هقألا
	،مك٢ة
	،،سةل
	
	«

٢يه«،

ق،«سط
	،ا٢،ا
	سا
	افا ٢ق



	الاك

،««٠،
	،اهك،،
	٢٢سةل
	
	««

٢،يه

٢ق«
	،اكمل،
	٠كسأل
	



	رل«مهو

ق«مه،«هق
	،هه،ا،
	٢،سةل
	
	«

رلاطه،ال

ا،«س٢،ت،
	،ا،ا،
	٢كمةل
	



	ال،لل

،«،،كثل
	،ههك،٢
	٢،تع،
	
	د

اه،،،ح،،ت
	«ا،ا٢
	مهل
	الال ا



	«-نل
	،اك،،
	«يأل
	
	اهقح
	،«ال،
	،اقسع
	



	ال،«،،
	
	
	
	اه«
	««هل
	اهقنع
	



	٠

،،،ص،ال
	«ماقا
	ق،سول
	
	اهكد
	س،،و،
	طاقسال
	



	،،ال«

له،««
	،اق،٢،
	،ساق
	
	اه،نل
	««هل
	يقل
	»أق سا



	،،«

ال،،«ال
	،اك،٢
	،ساق
	
	،ال«
	،،«،ال
	،صأق
	».



	،،«

ط،ان،«
	،ع،ا،
	،تعع
	
	،عع،ح
	٢اا«
	«جهل
	اا



	ك٢«

ال،،«،
	،ا،ا،
	«ال
	
	«صقنل
	٢هق«،
	«ته
	كئ



	ك٢«

لل،ققح
	،ا،ا،
	قتع
	
	هل

هل٢،،هع٢ح
	ا،ا،،
	افص»
	



	،ك،«

اه٢،،ةل
	،اق،ا،
	،سةل
	
	ل

،،،٥ه٢قه
	هق،هق،أل
	،يال
	«ا



	٢عو

اه«٠٢ق
	،ا،ا،
	،أل
	
	هكل

اا«،ص،ملا
	ا،»غ
	«ال
	اق



	ع«د

ال،ائ٢تع
	ا،طال،
	«سال
	
	هكل

ها«،عع٢،ا
	هق،٢حن
	،٢عهل
	



	لإل،قالس

الحن-اله
	هفط،،،
	٢تعهل
	
	هةل

مهائ«س،اا
	طق٢الل
	حالصا
	اا



	إل،ط،سعاد

ا»سىفالهل
	ها،،،
	«،سةق
	
	ههل

مه٢،،ه٢،ا
	ال،ا،حن
	ل٢سهل
	



	
	
	
	
	
	لسع
	ال
	،٠مههل





ك٠ا،قال، .هه-ها «.لا الالكههعع الحكعهه حكقذع ٦اهالا،اههه عا

سدع هايا

اهس،،س لهل، ال٠كعهه ،ال،، يه الحعطهكاه طعقع ال،ههل،قاهعل هاههع،قهع

الهاععععع

-،ههعرل »حعهها الال،الهعاه قال،، عله الال،لعال الحي الاههكق،ل،هه هاالصح














	،ال،ه

«.لهاس
	اهلعل
	«هل

.اال
	.لا

«اه
	لال،ل

الال،عاه
	امحل
	هلح

«هل
	لحلا

«هه




	ه

«ا-ملا
	«،اهع،
	لاسال
	
	ها

»،ههلهاهه،
	،ع،،ا
	لاسال
	لك



	ال٢س،،له
	،،عاه،
	،اصال
	
	ها

ل،هت«٢ههاه
	،هه،،،
	عهل
	هف، ،م



	«،عع،،اه
	،،اقال،
	اهتصقل
	
	س

«ماه
	،عكا،
	«انهم
	



	،اا

ان«،اهملهه
	،م،،ه
	«هسال
	
	هه

،،طاه٢ههاه
	،عكا،
	«رهق
	سل



	هها

«٢،ال٢الا
	،ا،ا،
	اههقتعقل
	
	ا

ل،ايب٢هه،ه
	،اك،٢
	ل،سةل
	



	اا

«،،اه،ال،
	،ا،ا،
	ط٠سةل
	
	ههه

ال،،اهه،هها
	٠،قا،
	«سال
	



	ه،ها

،«٢،هه،ه
	،اق،،،
	«مسال
	
	ها

،،،هه٢هه،
	،اه،،،
	السع
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	ه،ا

،«٢،هه٢ه
	،اق،،،
	كهقسةل
	
	هع

هلاه،ههاهه،
	،اه،،،
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	ه،ها
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،،٢ال٢هه،ه
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اه،،غاهاهه
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ال،،،،اه،ه
	،ااك،٢
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	،هه،،ال
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	عاق ل،
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،»،،هه٢هها
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«ه،هباهها
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«،،،ال«ل،
	،اق،٢،
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	،مه
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ال٢،اهه٢هه
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٢،،٢هه،اه
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«،اال٢ال،
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	ها

ت،ا٢س،
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اه«ككهودهمل
	،مق،،
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»،عاه٢ههاهم
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ل،ههه٢ههاهه
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٠،،ملال،اه
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	،سال
	





ال سدهن٠ كيال

ا-سحل اسا الححامه«ل ،ال،» الاه «لامعال دهس ٦اهاهلالاهدل هلقع،قهع














	لال،هل

الح٠هعهه
	ااكلال
	«هه.ال
	.فا

«اه
	الحكلل»اه

لال،هل
	امك
	«هه

.اول
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عالقا




	ه،م

٢،«ههمه
	،عقا،
	،،هةق
	
	ع،ط،ص،ال
	،ال»ميال
	،٢ههل

،،صال
	



	ال٣،

،،«،اه،
	،اكاة
	،سةل
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ه٠«اكلط،ه
	،،«،ال
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،،ط،،اه،ه
	،اق،،
	٢،كل
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«اس،مل

آتل،سط
	،«،،
	صاق ال
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	ههاهج

اه،ال،،اه،
	،اق،،،
	««ةل
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وكلهل،هل

اهلاك،،،
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	هاا

،«مهه،اها
	،اك،،
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	ل

هلحن،ملا

ال«س،،،«
	،ال«
	؛قصع »
	



	ه،ع

،«،ائهه«ه
	،ا،ا،
	ةلاسال
	
	ل

«طهل»،هلا

التلاقه،٠
	اكال»
	سال
	«مل «ك



	مه

،عهقاهس
	٠،ق٢ال
	اقصال
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»،آلاه»
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سال ،،
	
	ةمل ها،
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«اهس،
	،اك،،
	،هأل
	
	ك،ةلاه

هل٥اهع،عع،
	،،،ال،
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	هه

ل،وال،هه،
	،هقك»،
	،ساق
	
	بلاه

ا«،٢ك٢،
	«ةنكل
	طاقسال
	ول
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ل،و»«هه،
	،اه،،،
	،اهسةل
	
	رلاه

ا«،،ق٢،
	ل،،ك،
	لاسال
	ةل



	مه

،،طهه،هه،
	افا،،،
	الاقتعا
	
	،،رلاه

يفهلس،٢ك
	»،ائ،،
	،هقسةل
	وغ



	اج

«»هه،اه،
	،اق،٢
	هفتا
	
	اه

««««مل
	مثقح،ل
	سال
	اليف «ا



	هم

«خلههائريه
	،اة،٢
	٢٢سال
	
	هه

«س««
	»،«اقحن
	«ةل
	



	س

«،هه
	،اق،،
	٢،سهل
	
	،سملس،٦اه

ميإلك،الك
	««ال
	.كسال
	



	ا

«لهس
	،هه،«
	ساسح
	
	ملصيملاه

،إلق،،،«ص
	لوم

سال «ا
	
	اق ا



	هم

«لهه«هها
	٠،كا،
	٢،تلأق
	
	ه

ل،٢٢،سالا

اه»-الهلإ
	،أل،،ال
	«تول
	



	ههه

،«حنهه«هها
	،ا،ا،
	٢اععاق
	
	ه

،٢عالا

ها،مل
	،،هل
	سال ،و
	اق ٢



	اا

يفاق»اه«اها
	،ا،اه
	٢،مهق
	
	ه

ةل،،٢صالا

م»-الهلإل
	««كامل
	ق،ه
	



	اا

،،٢اه،عاه
	،هق،،،
	«ساق
	
	اه

ل«،،٢سال
	،«ميال
	سةل
	ال، ،



	ا

،،٢«اهه
	ق،ائمل،
	ق٢سةل
	
	٦،اه
	،«أن«،
	اه
	ةنا «س



	ا

،،٢كواهه
	ك،«ا،
	«اتال
	
	ه

«،٢ان«ا
	طال،«
	،،سال
	



	ج

و«،واهه
	ق،ال،٢
	ق،صأل
	
	اه

،٢،«،،
	««اف
	،،عهل
	



	ا

ال٥،قنتاهه
	ق،،ا،
	ط٢عهل
	
	اه

٢،،ان،«
	طال،ال،
	
	



	،ح

عإل«قس
	،أق٥،،
	اصاق
	
	
	
	
	



	اه

ع»،ح،سع
	،ط،،ال
	«سال
	
	
	
	
	





هههلحعو كسال

عاه،سل نتقملهه، القعععهه ،ال،، الح٠اههعال وهس ،٦لاق،ال عااهلالحقل














	قال،هل

الالالاهعع
	اماه
	هيبا .ال
	ععهه اقحلا
	،ال،،

«.الهاع
	
	.ال

ق٥هه
	ه

كهلا




	،«اه

«،ص،،»
	«،ال،
	قس،

،هقس،
	لا كه
	.««اه
	و،،و،
	«اهعاق
	قا



	،،حاه

ك،،س،،»
	و«ط،
	«سال
	
	.«الاه
	طهل،،،
	اق
	الل «ص



	،«اه

«،س،،حن
	«هفو،
	حن٠عهل
	
	«اه

سةناال
	«،ال،
	هل
	غاه «م



	،«اه

«،م،،»
	،ال،
	هسأل «
	افل انا
	مل«اه

،س،صا
	ط«،ال،
	«اي
	



	،«اه

«٢«،،حن
	ال«،ط،
	،كسال
	
	ا،«اه

،ه،ماا،
	و،،و،
	كسال
	ةق



	٢حاه

«٢،ص«،و
	«اف«
	«ساق
	
	اال«اه

،صكمهومم
	«،اق،
	،ههها
	



	٠حاه

،،«او
	و،،و،
	،،سةل
	
	«اه

قعس،
	«،،ال،
	«امهل
	



	اه

،ه«٢ل«
	و«،و،
	«سول
	
	اه،«اه

،معمال،
	ال،٥ط،
	سا
	الا ،،



	اه

،هان«،ك«
	و،،و،
	٢،سال
	اا
	««اه

ا٠ساس
	«،أق،
	«ال
	



	لاه

،س،،ال٢ا
	أق،،،،
	صع
	اق ةا
	«.««اه
	«افط،
	اف،ص،
	



	لاه
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لهلصهم٠ الوح
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ال كلهلعههن« كسال
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سدع كعم
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لصاو ينصح ال

الها الالس ال٠الهعع ،الاه، هلالا الال،عاه اهعدا الاهس،،اه علهع٠الئقالال
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٠ كنت-

ال لهليبهن
	
	
	
	
	
	
	





ا-س اسا اسال ،ال،ل عله الال،عع ىعدا ال،هع٠ا،،هه هاعكنيلل
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	،ال،،،
	»ههس،
	
	،عع،،«
	ق،م،،
	«صاق
	



	،الهل٢،،،
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هكلاهعو ،عسل ال

سهق، ،سهطهها،ععحل »ح٥هه، الحكلكهل ،ال،هل عله اهح،امهاهه «.دقل ا،كلال،ال عا

كهلدهنل ينسح

اهلطع-ل اسا الالحاا»هل لالاهه كلاه، الالحاهههاهب ال.لع اا-لامعل عاسل٠ع
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كقئسةلههههلاهههن٠

،ع-هع،٥ »ح٥هها «لمعل ،ال،، عله الال٠هعهه ال٠لقل ٦اهس،ع عا.لقحلل
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ال كعهعههنق هلل

الال هللا «ةلامعل قالاهه .اه الالاقلهاهه ح٠لع الاهععا،اهال عاهع،٠لححع

ه٠سهر كنتسهل ال

سل٥ال، ا-مهاسو «ال٠ا الالالاكعهه ،ال،هل .اه الالةلقهه«ل ال٠لع ااههك،،اهاه عا

سهعهر .«يال

،كس«،س »ؤلكهها الحاس ،ال،ه يه الالك»عه ال٥علع ٦اهههه«ال،ع كالهاعلل

مهي ال كلصهن٠

.الوقع ،صهم،عس »حكهها الةل،كعع قال،هل .اه الح،عده الس الاهس،هه هل
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هالملهقملقس ا٠ا،«

هوه» «شقههه« س٠امسوه اهسدت «ينعي «.«امك ،لس،ك قملكقالالحوق



السعع.اهل

اعلو .اه «يلمعو -هسمل اسال ملالسلا «ال ٠ساهق اهل ع-عاس )٠يء، كاح دهع دل٠ه( ٥،ربو٢ ،هق .اع .طاسقال هب «سس ةوهق كن


)هنتهحع( .«ةئ ال ٢كلآل حتلقبليال حهقل»قالهل ل«حاه»القل.٨ححقلاادت
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لعع-

ال

[image: Figure, page 407]


	العع»اهه٥ ..«كلعل» اتاههسههعع اق» »وسبهلعإل٥ه٠هس٣وسق٥ املق اهه٣ .«اله اي٠

	الاوقا عال،،«لع أع«الهععه ععللهجللكع هعي٢هع

	لع ١هه«جهع اهلقااهقلق



لع ساههوط٥ ،٢حهه٥
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لههل


	»«هه،للدس الل الا قال، «وههاهذعلعحال احعههه٥نتحملاهو»لههه هها قال، «اعالقابذ٥ ««هه»

	الااداملالس عقاللهثلس٠ح عهقلعهها .ها «عل-اهس ٥ههااهاملاهك لههقس٥ق عحل،واكلههاحنتل

	ةلعقهه



كههقعذ
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اليس
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ععجص
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ااسقهق٥سحاقسا٢هه اء
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هم٥ ععههههقع٣اك«هح «سيسق هله« هلما» ٢ال٥ ءوس

٢عهه والا ٠الا٢للهل عه٢ع٢ها مهنيمت٥الةههيب الع عإل٠ وبا «هعد «ايب اكع الهسو ٣اط اك» ة؛إل٥قن ويم احن وقط ةي٢«٥ (ةيه الع ةإلططكل وك .هت «مكو ويه »هن «قال٥ وح «كتل الطع

العجق٥ال، ٢ههيمث إلنت الع

٥القههع٣ اع

هب عو»
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مل
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٥ال٥اه عد هلالا .الحاس«.اهدلق ٥»لعالهمهكل
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همه ٥هل٥ عمعل «مهلهاع ال٦هح٥ها ،اه«ال الحلل لها ا٠ل (لقعي ٥٦٥هل -سدل-لل لهاع علهاه عنململ
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نعحذ٥هه


	«ال عهه» الا «الاه عال»ال٨، ق«،،ىفهصهلل «ال اسا الا الال، عال٨،٠ «هه«اواههل،نل «ال اععاه٥ الا حاه، عق»ا٨، الىفهه،ل٠ل«العع«ال» ا»قارلمححع قعاعالقلاهل٥

	«االال،ع ،ههق»مللها٥ال «لاهدا٥الا قدا آ«ال لال احهه٥ال،هه«ا«» مع٥ةئاق ٥ههاه «ةئ» ال٥ح ل««ال »اهاه «اهل هل هه» ٥٥ال ريلههحهه٥هع٥ح قاالاللة»ها،٥اهملاع ع٠اىالهههه٥د ٥ال،،ا٨الالكل، «الاه السعسالال،ههل حمل عهه٥الاهههكعؤل٥ هه٥اقملح٥»ق قاه، الدههقلالالحالال الاه

	لتقل

	الق»ععهه ،ال،ح«««اه



هل لح -.هنععهع٥ةحب٥
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ممس

عل الههىل هه كلق حالالالهلح كوه «اهاكل٥وه كرا «الال ال الالس الحاوااسال«عهطل اههههع ال هه ال ال هه يب ل-اهل ٨نعه المل .ال ال ل٥«ل الهل عههدالاه النلاه ةلال ال لال

عامنت٥ .ع الا ««الع ييا الا٠ال٥ آ٥عال.اق.لالعا.الاالع٦اه٨ اا٥ةئ ٢لقذئ «اهل كل كوي ال٦هل،ل»هاهلاكك.،اه حههح هه٥الل«الال «اهل الداع «ال اه» ههاقال٠ وه لا الح هعهه٥ اهلامالا

وهل الال،

.اكحعه مع لك
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الاللكلهه

ا٦ا الها لا «الال عق»ا٨٠ ال٥هه،.لمل٠هاهنل «الاه ععاه٥ الا الال. هسمالم» «ميال٨، ال٥اعالالال٥، «ههه،،عا«ال««هه»

الم ل٥ا،مال«ال «اهل «لاع عال،٥اعههالح عال٥ اعهه٥اقاهحهلعال٥ «هلل قال، .ال «ههالالالححال ٥هه، ،ال

الال اس٥ال،هه٥اعقع حاهل٥ل .ةئ «كاه مل٥الحلاهاهقالقل»، لا«ال٠ الال«الا ع،فع«لههلع٥و الالع،.عهالع٥اه كلال٠ عهه٥ا،«هس قاها٥٥عرالال،هها الال،

كل بهلس للهالامملالق عاللاهئ«٥هها

عل نملعل هل ال



،)هقسهلان،قس،، اللق آل
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وح٦»،ل ةملكو ال.١٥



اد «الاق

ة٦»،ل الو قلغاو هافاو هه-هملست -مهسي ىفلا هلع٥م الاإاه .الها متل لال

لعلالبقالا هده،عدههس نت،«ا ،جاااهه ال٠ا مهسهبحهه اا٠االل« سسا د-هملعمو ٠ه٥ايالاه.لهاع«ال٥ ال؛ «حنماسعهمههس اياااههالا سم عا ه،هياااه....اس ي-الاه.«اد حهحعهاه سعحعرالبرلم.اوا اال٥


هل النت عل ال



،لتع،، س،هه(عسالماتهلنس،
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