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l-1

三・ PURPOSE OF EQUIPMENT.一Loran Transmitting Set AN/FPN-42’
figure l-1) is a permanently-installed land-based equipment supplied as part

of a Loran-C transmitting station. Each station generates’Shapes, and trans-

mits pulses (hursts of r-f energy) which are used by a remate mobile receiver

for position fixing.

b. LORAN-C PRINCIPLES.

(1) A Loran-C system consists of three or four land-based stations, aS
required to meet the demands of the service area・ Station locations and distances

apart are accurately血own. One station is the master (M) station, theothersbeing

slave stations. The master station transmissions are used as the reference for

timing and sequencing the transmissions from the other two (Ⅹ, y) or three (x, y,

z) slave stations. Each slave station synchronizes on the master signals.

(2) Loran-C station transmissions are time-Shared on a single carrier fre-

quency; that is) eaCh station in a group transmits during an assigned portion of the

group repetition interval. During this interval) the master station transmits first’

followed in time sequence by the x’y) and z slave stations) eaChofwhichtransmits

after a predetermined coding delay. Because the coding delays are different for

each slave station’there is no duplication of time-difference readings from any

pair of stations within the service area. Therefore, there is a complete lack of

ambiguity in making a position fix.

(3) A Loran-C system differs from Loran-A systems in that it operates at
a much lower frequency (100 kc) and empIoys ground-WaVe PrOPagated signals

exclusively・ At lOO kc) grOund-WaVe Signals propagate almost equally as well

over land or water during both day and night・ Elimination of sky-WaVe Signals

and the use of ground-WaVe Signals exclusively results in improved accuracy in

making time-difference readings・

(4) Loran-C incorporates multipulsing and phase-COding techniques.血stead

of a single pulse being transmitted from each station per repetition interval’eaCh

station transmits a series of eight pulses spaced 500 or lOOO microseconds apart.

This multipulsing technique effectively increases transmitted power by increasing

the number of transmitted pulses per second.

¥
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(5) Because the transmissions are multipulsed, Phase coding of the

transmitted pulses from the master and slave stations is possible. Phase coding

COnSists of phase sh班ing the lOO-kc carrier within some pulse envelopes by 180

degrees. Phase coding provides a method of identification of ma,Ster and slave

Signals) eXPedites the automatic search process’Simplifies the automatic search

apparatus) and permits discrimination against multi-hop sky waves.

(6) The combination of a master station and any of the slave station trans-

missions produces a unique set of time-difference readings which are pIotted as

hyperbolas on Loran-C charts.

(7) Signals from a11 stations are accepted by a receiver located on a craft

desiring to determine its position. The time d亜erence of arrival of signals from

a pair of transmitting stations is automatically measured and displayed by the

receiver. The receiver operator locates the time-difference line for the first

Station pair on a special Loran chart on which lines of constant time difference are

PIotted. This establishes a line of position. A second line of position is deter-
mined with another time-d珊erence reading from a second staLtion pair. The inter-

SeCtion of these lines of position determines the navigational fix or position.

(8) A Loran-C system empIoys both pulse-enVelope and carrier-CyCle
matching techniques for obtaining the time-d珊erence readings. This method

d閏ers from Loran-A system methods? Which matched pulses only. The pulse

match of Loran-A systems is comparable to the pulse envelope match used in the

Loran-C system. In Loran-C, after the pulse envelopes are matched (within士5

microseconds), a CyCle match is made of the lOO-kc sine waves which make up the

Pulses・ Thus) the pulse envelope match produces a coarse time-difference read-

ing and the cycle match produces a fine time-difference reading. This additional

fine time-difference reading greatly increases the accuracy of Loran-C systems

OVer Loran-A systems.

1-2. FUNCTIONAL DESCRIPTION.

三・ FUNCTION OF LORAN TRANSMITTING SET AN/FPN-42.

(1) Loran Transmitting Set AN/FPN-42 (hereafter referred to as the trans_
mitter group) generates, Shapes, and delivers pulses consisting of lOO-kc sine

WaVeS tO a tranSmitting antenna. It receives lOO-kc phase-COded signals and

transmitter triggers from Loran Timer-Synchronizer Set AN/FPN-41 (hereafter

referred to as the timer-SynChronizer). Each pulse generated by the transmitter

group IS amPlitude modulated so that the pulse envelope of the lOO-kc signal is of

the correct shape. These pulses) Or bursts of r-f energy) are apPrOXimately 200

microseconds in duration and correspond in time with each transmitter trigger.

(2) The function of the transmitter group is the same at both master and

Slave stations. Timing? Phase coding) and operational modes are controlled by

the timer-SynChronizer at each station.

1-2 ORIGINA L
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l-2.b.

b. DESCRIPTION OF COMPONENTS.

(1) GENERAL.

色) The transmitter group consists of five basic units and an inter-unit

Cable. Some are duplicated at each station to provide standby in addition to

OPerate tranSmitter functions. The five basic units and the number required at

each station are listed below :

NAME AND

D ESIGNATION

Power Supply Assembly

PP-2540/FPN-42

Transmitter ControI Group

OA-2631/FPN-42

Amplifier Assembly

AM-2481/FPN-42

Antenna Coupler

CU-807/FPN-42

Centrifugal Fan Assembly

HD-399/FPN-42

COLLOQUIAL NAM田

AND UNIT

DE SIGNATION

High voltage power

SuPPly UD IA

Pulse control unit

UD 2A

Transmitter UD 3A

Coupling and load

unit UD 4A

BIower assembly

UD 5A

Inter-unit cable

UD 8A

NUMBER

REQUIRED

PER STATION

2

(b) All units, eXCePt the pulse control unit, are located in a transmitter
building a五d are provided with facilities for mounting to the floor or wall. The

Pulse control unit is Iocated in an operations building which also contains the

timer-SynChronizer. A]l units are housed in suitable grey metal cabinets. All

OPerating controIs, meterS, and indicators are located for the operator-s con-

Venience and are identified by appropriate designations.

(2) HIGH VOLTAGE POWER SUPPLY.

@) The high voltage power supply, figure l-2, SuPPlies all the power
required by the transmitter and blower assembly.

(b) The front panel of the high voltage power supply contains all the

meters, SWitches, indicator lamps, blown fuse indicators, and other operating

COntrOIs necessary for the application of power to the transmitter. Additional

information conceming the high voltage power supply is contained in Volume 3.
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ure l-2. Power Su

Assembly PP-2540 FPN-42

(3) PULSE CONTROL UNIT.

(a) The pulse control unit,

figure l-3, PrOVides remote operating

and monitoring facilities for the trans-

mitter group. It receives its primary

OPerating power from an auxiliary cir-

Cuit breaker located in the operations

building. The pulse control unit con-

Sists of the fo11owing subassemblies :

NAME AND

DE SIGNATION

Pulse Generator

○○706/FPN-42

Oscilloscope 、 .

OS- 103/FPN

1-4
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Figure l-3. Transmitter Control

Group OA-2631 FPN-42

COLLOQUIAL NAME

AND UNIT

DE SIGNATION

Pulse generator

UD 2Al and UD 2A7

Monitor oscilloscope

UD 2A2

NUMBER

PER UNET

2
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NAME AND

DESIGNATION

Power Supply Assembly

PP-2541/FPN-42

Electrical Pulse Analyzer

TS- 1360/FPN-42

CG-273-74

COLLOQUIAL NAME

AND UNIT

DE SIGNATION

Dual power supply

UD 2A3

Paragraph

l-2・旦・ (3池)

NUMBER

PER UNIT

l

ControI panel UD 2A5　　　　　1

BIower assembly

UD 2A6

Pulse analyzer

UD 2A9

(b) The subassemblies perform the following functions :

1. The pulse generators produce lOO-kc pulses using triggers and

lOO-kc signals from the timer-SynChronizer. The output of either pulse generator

may be used to drive either transmitter.

2. The monitor oscilloscope is used, in conjunction with the SIGNAL

SELECTOR switch on the controI panel) for observing various waveforms in the

Pulse generator and the output of the pulse analyzer. It is also used to observe the

antema and dummy load pulses.

3・ The dual power supply provides dual intemal plate and bias

VOltages.

4・ The controI panel contains the necessary switches and indicator

lamps for r壷lOte OPeration of the two transmitters.

5・ The blower assembly contains a fan for cooling the equipment in

the pulse co市roI cabinet.

6・ The pulse analyzer enables the operator to check the locally

transmitted pulse shape. It provides a means of measuring the relative amplitude

Of each cycle within the pulse for each of the transmitted pulses.

(4) TRANSMITTER.

(a) The transmitter, figure l-4, COntains four main amplifier stages.

The following chart lists the subassemblies contained in the transmitter.

ORIGINAL 1-5
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AMPLiF1ER

ASSEMBLY

Figure l-4. Amplifier Assembly

AM-2481 FPN-42 and Centrifu

Fan Assembl HD-399 FPN-42

NAME AND

DESIGNATION

Osci11os cope

OS-103/FPN

AN/FPN- 42

GENERAL INFORMATION

ure l-5. Antenna Cou

CU-807 FPN-42

COLLOQURAL NAME

AND UNIT

DESIGNATION

Pulse driver UD 3Al

NUM BER

PER UNIT

l

Transmitter monitor oscilloscope l

UD 3A2

Cabinet assembly UD 3A4

(里) The subassemblies perform the following functions :

1・ The four main amplifier stages include the pulse driver’the first

intermediat6_power amplifier (IPA), the second IPA, and the final power ampl班er.

These stages raise the power level of the lOO-kc pulses supplied by the pulse

generator and feed them through the coupling and load unit for transmission by the

antenna.

2. The transmitter monitor oscilloscope is used, in conjunction witl

the SIGNAL‾sELECTOR switch on the controI panel of the cabinet assembly

(transmitter controI panel), for observing various waveforms in the transmitter.

1-6 OR IGINA L



AN/FPN-42

GENERAL INFORMATION

CG-273-74 Paragraph

l-2.b. (4)(b)3.

3. The cabinet assembly houses the transmitter controI panel and

amplifiers.

(5) COUPLING AND LOAD UNIT.

(a) The coupling and load unit, figure l-5, COntains a coil used to tune

the anten重電and output circuit of the final power amplifier. The coupling and load

unit also contains a dummy load.

(b) The dummy load consists of a bank of resistors used for testing the

stand-by静ansmitter. A motor-driven fan forces air over the resistors for

cooling purposes・ An air switch interlock prevents application of power to the

resistors in the event of fan failure.

(c) The coupling and load unit contains relays arranged so that when the

operate tI盲nsmitter is connected to the antenna, the stand-by transmitter is

connected to the dummy load. The switching is accomplished at the pulse control

unit by a manually-OPerated switch.

(d) The coupling and load unit provides facilities for reading antenna

current a五d contains a switch which assigns controI of the transmitter to either

the transmitter building for local operation or to the operations building for remote

OPeration.

(e) The coupling and load unit receives its primary operating power vla

an auxiliary circuit breaker located in the transmitter building.

(6) BLOWER ASSEMBLY.一The blower assembly, figure l-4, COntains

a motor-driven fan which forces air through filters into the transmitter cabinet

to cool the high葛POWer tubes in the power amplifier stages.

(7) INTER-UNET CABLE.一This cable, SuPPlied with suitable connectors,

provides the means for interconnecting the units of the transmitter group・

1-3. FACTORY OR FIELD CHANGES.

Table l_1 1ists modifications to Loran Transmitting Set AN/FPN-42 made in

the field by means of mod担Cation kits・ All serial numbers from l to 26 inclu-

sive’nOt SPeCifically mentioned in the table) have been factory fitted・

WARNING

Be sure to observe high voltage safety precautions when

inspecting守or field change accomplishments・
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TABLE l-1. LORAN TRANSMITTING SET AN/FPN-42, FIELD CHANGES

F工ELD �FIELDCHANGE �SERIALNUMBERSOF �FIELDCHANGE 

CHANGE �TITLEAND �EQUIPMENTSAFFECTED 
NUMBER �PURPOSE �(ALLNUMBERSINCLUSIVE) �ACCOMPLISHEDIF: 

Tl T2 T3 T4 T5 T6 T7 T8 T9 TlO �Sparkgap �2-11 1,3-10 3-8 1-10 1,3-12 1-16 �Mechanicalspark 

installation Plasticframe ��gapprotection PrOVided. Newdamping 

replacement Cancelled Cancelled Poweramplifier ��resistorframes installed. Ceramicplate 

Plateprotection ��resistorsinstalled 

lmPrOVement Plastic ��inplatecircuitsof tubesVlthroughV8 Oftransmitter. Hightemperature 

insulatingplate ��insulatingplate 

Change RefertoSection 1inVolume3 RefertoSection 1inVolume3 FirstIPAcool一 ��installedin transmitter. Forcedaircooling 

lnglmPrOVement 7800/7899tube ��SuPPliedto304TH tubesVllandV12 Oftransmitter. Socketsoftubes 

SuPPOrtChange ��VlthroughV8of transmitterreplaced Withceramicunits. 

1-8 OR IGINA L
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TABLE l-1. LORAN TRANSMITTING SET AN/FPN-42,

FIELD CHANGES (Cont)

冒able

l-l

FIELD �FIELDCHANGE �SERIALNUMBERSOF �FIELDCHANGE 

CHANGE �TITLEAND �EQUIPMENTSAFFECTED 

NUMBER �PURPOSE �(ALLNUMBERSINCLUSIVE) �ACCOMPLISHEDIF: 

Tll T12 T13 T14, T16 T15 T17 T18 T19 T20 T21 T22 �Increased �1-16 1-16 Appliesonlytostations �Ceramicfeed- 

breakdown ��throughinsulators 

PrOteCtionfor ��PrOVidedforplate 

POWeramPli一 ��leadsoftubesVl 

fierplateleads Betterprotection ��throughV8of transmitter. SIow-blowfuses 

forpulsecontrol ��installed,aS 

equlPment Cancelled RefertoSection 1inVolume3 Operationat ��required. V19andV20added 

2000feetfrom �with2000transmission �topulsegenerator 

Timer-Sync �lines �Chassis 

Increased �1-16 1-16 1-16 �Insulatorlengths 

breakdown ��increasedinsecond 

PrOteCtionin SeCOndIPA RefertoSection 1inVolume3 Cancelled Correctoper- ��IPAcompartment. Overloadcircuit 

ationofthe ��PrOVidedwithr-f 

3.8KVover- loadcircuit RefertoSection 1inVolume3 Increaselifeof ��bypa’SS・ Filamentvoltage 

Pulsedriver ��limitingresistor 

amplifiertubes ��insertedinto Pulsedriver. 

ORIGINAL l - 9
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TABLE l-1. LORAN TRANSMITTING SET AN/FPN-42,

FIELD CHANGES (Cont)

FIELD �FIELDCHANGE �SERRALNUMBERSOF �FIELDCHANGE 

CHANGE �TITLEAND �EQUIPMENTSAFFECTED 

NUMBER �PURPOSE �(ALLNUMBERSINCLUSIⅤE) �ACCOMPLISHEDIF: 

T23 T24 �Providevoltage �1-26 1-16 �Vacuumswitches 

PrOteCtionfor ��S22andS23 
thestandby ��installedinoutputs 

transmitter ��Oftransmitter. 

Increasevolt- ��CapacitorC83 

ageratingof ��replacedwith 

CaPaCitorC83 ��higherrated 

intransmitter ��CaPaCitor. 

1-4. QUICK REFER田NCE DATA.

竺・ OPERATING CHARACTERISTICS・ - Operating characteristics and
limitations of the transmitter group are listed below :

CHARACTERISTICS

Transmitter frequency

Frequency control

Frequency stability

Output signal

Pulse width

Basic group repetition

inter vals

Power output

Bandwidth and sideband

dis tr ibution

l-10

LIMITATIONS

lOO-kc (carrier)

Adjustable over a range of three parts in lO8 with a

vernier calibration of l part in lOlO.

Maximum change in frequency O・ 2 parts in lOlO per

day and l part in lOlO per one-half hour period・

Maximum rate of change in frequency is 6 parts in

lO16 per sec2.

Pulsed lOO kc, either single pulsed (groups of one or

two pulses) or multipulsed (groups of eight or nine

pulses).

Approximately 200 microseconds.

30, 40, 50, 60, 80, and lOO milliseconds.

300 kw peak; 75 kw at the 30-microsecond sampling

POint, minimum.

90 to lOO kc, 99 percent power.

ORIGINAL
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GENERAL INFORMATION

CHARACTERISTICS

Antenna characteristics

Ambient temperature

range

Non-OPerating storage

temperature range

Pulse controI signal input

CG-273-74 Paragraph

l-4.a.

LI]VIITATIONS

An electrically short unipole 625 feet high, tOP

loaded with 24 top Ioading elements, 600 feet long,

anchored 850 feet from the base of the antenna.

Antenna impedance is 2.5 - j27 ohms at lOO kc.

(With appropriate modifications (to the transmitters
and the coupling and load unit) an electrically short

unipole 1350 feet high, tOP Ioaded with 6 top Ioading

elements (each element 350 feet long), anChored

1900 feet from the base of the unipole (antenna), and

having an impedance of 12.8 - jlOO ohms at lOO kc

may be used. )

OOC. (32OF.) to 50Oc. (122OF.).

一62Oc. (-800F.) to 750c. (167OF.).

Phase置COded lOO kc, 12 to 22.5 volts peak to peak・

Triggers, 80 to 180 volts peak.

Transmitter signal input Approximately 80-microsecond lOO-kc pulses,

140 volts peak to peak.

b. INPUT POWER REQUIREMENTS. - The input power requirements for the

major components of the transmitter group are listed below :

UN工冒、

High voltage

POWer SuPPly

Transmitter

ORIGINAL

NOMINAL INPUT POWER REQUIREMENTS

208-VOlt, 60-CyCle, 3-Phase, 4-Wire,

120 kva, 95-PerCent POWer factor

208-VOlt, 60-CyCle, 3-Phase, 4-Wire,

11 kva regulated

120-VOlt, 60-CyCle, Single phase

l kva, unregulated

14 kilovolts dc, 5. 5 amperes (maximum)

7 kilovolts dc, 250 milliamperes

(maximum〉

CIR CUIT

Inp ut

Filament

transformers

ControIs, re-

lays and indi-

CatOrS

Power ampli-

fier and second

IPA plates

First IPA

Plates

鵡一間



Paragraph

l-4.b.

UNI T

BIower

assembly

Coupling and

load unit

Pulse control

unit

CG-273-74 AN/FPN- 42

GENERAL INFORMATION

NOMINAL INPUT POWER REQUIREMENTS CIRCUIT

3. 5 kilovolts dc, 200 milliamperes Pulse driver

(maximum)　　　　　　　　　　　　　　　　　plates

-600 volts dc, 2 amperes (maximum)　　　　　First IPA,

SeCOnd IPA and

POWer amPlifier
bias

-300 volts dc, 250 milliamperes (maximum)　Pulse driver

bias

208-VQlt, 60-CyCle, 3-Phase, 4-Wire,　　　　　Motor power

2. 5 kva, unregulated

120-VOlt, 60-CyCle, Single-Phase, 0. 5 kva Input

120-VOlt, 60-CyCle, Single-Phase, 2 kva,

90-PerCent POWer factor

Inp ut

1-5. EQUIPMENT LISTS.

a. EQUIPMENT SUPPLIED. - Table l-2 1ists the equipment supplied as part

Of the transmitter group for each station. Duplicate traLnSmitter group components

are required to permit operation of one transmitter while the other is in a stand-

by condition) undergoing service) Or rePair. This table lists the quantity’

Official nomenclature) dimensions) VOlume) and weight of each article per station.

NOTE

Unless otherwise stated in the table, dimensions are in

inches, VOlume in cubic feet, Weight in pounds. All

dimensionsタVOlumes) and weights indicated’eXCePt tOtal

VOlume and weight, are for single quantities.

1-12 ORIGINAL
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l-5.b.

b. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLI田D.一

Ta扉e l-3 1ists all equipment and handbooks necessary but not supplied for the

OPeration of the transmitter group at the Loran-C station. The use of each item

lS glVen in the t嵐ble.

三・ SHIPPENG DATA. - Table l-4 provides transmitter group shipping data.

Unless otherwise noted in the tal)le dimensions are in inches’VOlume in cubic

feet) Weight in pounds) equipment crated and ready for shipment.

NO冒E

All dimensions? VOlumes) and weights indicated in the table’

except complete equipment volume and weight, are for single

quantities.

d・ EQUIPMENT SIMILARITIES. - The equipment described by this technical

manual is discrete, and no equipment of the same or similar series exists.

三・ ELECTRON TUBE COMPLEMENT.一Table l-5 provides the electron
tube complement for the transmitter group・

NOTE

Power Supply Assembly PP-2540/FPN-42, Amplifier

Assembly AM-2481/FPN-42, and mlse Generator
O-706/FPN-42 are duplicated in one Loran Trans-

mitting Set AN/FPN-42. The number of tubes listed

in the table for each of these units is for two units.
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INS TAL L ATION

Paragraph

2-1

2-1. UNPACKING AND HANDLING.

a・ The following general precautions should be observed during unpacking:

(1) Check the outside of the crate or case for signs of external damage.

(2) After the case is opened, Check to see that the moisture-VaPOr barrier
is intact.

(3) After the outer wrappings have been removed from the equipment, Check

the appearance of the equipment for any evidence of damage・

(4) Check tubes or other fragile components that have been packed sepa-

rately and observe that they are intact and undamaged・

(5) Immediately report any damage or abnormality to the commanding

Officer.

b・ Detailed instructions for unpacking) handling, and assembling the equip-

ment and its parts are contained in paragraph 2-5.

2-2. SITE SELECTION.

Loran-C station sites are selected in advance by the Commandant, U. S. Coast

Guard・ Construction of the operations and transmitter buildings which house the

equipment is performed by the U. S. Coast Guard.

2-3. POWER REQUIREMENTS AND DISTRIBUTION.

三・ UNIT POWER REQUIREMENTS.

NOTE

There are two high voltage power supplies; the power require-

ments listed are for one unit.

(1) HIGH VOLTAGE POWER SUPPLY.一208-VOlt, 60-CyCle, 3-Phase,

4-Wire, 120 kva, 95 percent power factor.

ORI GINAL 2_1
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INSTALL ATION

(2) PULSE CONTROL CABINET. J 120一VOlt, 60-CyCle, Single-Phase,

2 kva, 90 percent power factor.

(3) COUPLING AND LOAD.一120一VOlt, 60-CyCle, Single-Phase, 0. 5 kva.

b. POWER DISTRIBUTION.一See figures 5-12 and 5-13 for primary power

distribution iIrformation.

2-4. INSTALLATION LAYOUT.

a. The locations of the transmitter group units within the transmitter building

hal毒been carefu11y planned and are shown in figure 2-1. Figure l-1 shows the

functional interconnection of the units.

b. The locations of the transmitter units are arranged so that:

(1) A parallel layout enables the design and use of one cable set with dupli-
Cate Cable lengths.

(2) Similar output ducts are designed for heat removal.

(3) Output r-f leads of equal length are used so that the transmitter are

tuned identically.

(4) Maintenance is simplified by providing adequate space around the equip-
ment for easy access to all panels, SerVice doors, and filters.

2-5. INSTALLATION REQUIREMENTS.

旦・ ENSTALLATION POINTERS.

(1) To save time and effort, the installation of the equipment should be care-

fu11y planned. It is imperative that the dimensions on the layouts be followed to

Obtain a correct fit to the overhead transmission line and ducting. The locations of

the individual units should be noted (see figure 2-1), and marked on the floor of the

transmitter building. This will facilitate the final placement of the equipment.

(2) Standby units should be installed concurrently with the operate units.

Installation instructions are given for only one unit where duplicate units are to be

insta11ed. Kick-Plates are provided on the equipment and should be removed dur-

ing the installation procedure. They are to be reinstalled after the equipment is in

its correct location.

(3) Prior to equipment installation, PrOVisions should be made for connect-

ing the units to the station ground system. Copper straps (bands) should be

SOldered to the copper lining in the cable trench. After the equipment is Iocated

PrOPerly over the trench, the copper straps should be bolted to the cabinet frame.

2-2 ORIGINAL
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CG-273-74 Paragraph

2-5・竺(3)

The cabinet finish should be removed at this point so that a solid ground comection

is made to bare metal.

NOTE

Copper straps for ground connections are not supplied with

the equipment.

(4) It is recommended that the equipment be unpacked and installed in the

following order :

(旦) Inter-unit cabling

(旦) High voltage power supply

(c) Transmitter

(d) BIower assembly

(e) Coupling and load unit

(f) Ducting

(g) Pulse controI cabinet

b. DETAILED INSTALLATION PROCEDURE.

NOTE

Table l-4 1ists the contents of the various shipping boxes.

(1) ENTER-UNIT CABLING. - Unpack and locate the cabling in the trenches
in accordance with figrres 2-1 and 2-2. The cabling should be located so that the

Cable ends wi11 be visible through the access ports of the equipment after the

equipment is placed over the trenches. Allow approximately two feet of slack at

these terminations so that no undue strain is placed on the cable when drawn up

through the floor of the individual pieces of equipment. Observe the reference

designation markings on the marker sleeves of the cables for proper terminations.

(2) HIGH VOLTAGE POWER SUPPLY.

(a) The high voltage power supply is composed of three separate cabinet

SeCtions which are bolted together to form a complete cabinet assembly. The

COmPlete assembly contains the large major subassemblies such as the plate

transformer) Plate voltage regulator) filament voltage regulator) tube cooling

ORI GIN AL 2_5
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blower, COntrOI panels, and rectifier assembly. All but the plate transformer and

the plate voltage regulator are shipped within the cabinet sections.

(b) Unpack the right cabinet section and position it over the previously

determin品floor location. The plate transformer will be installed in this section.

(c) Unpack and lift the plate transformer into position over a set of large

rollers (6|nches in diameter) using a crane and slings (or a fork l批truck) and

lower onto the rollers.

CAUTION

Lift the plate transformer by means of the lifting lugs welded

to the tank body. Never lift the transformer by its cover or

attempt to move it by pushing against the terminals. The

Weight of the transformer is 2750 pounds; uSe eXtreme Caution

When handling or moving the unit.

(d) Ro11 the transformer to the edge of the left side of the cabinet section

(opposite the double door, See Section 6 0f Volume 3). Orientatethetransformer

SO that when it is installed in equipment serial numbers l through 16, inclusive,

the three delta secondary terminals are adjacent to the double door of the cabinet

SeCtion; and when it is installed in equipment serial numbers 17 through 26,

inclusive, the three primary terminals (least number of insulator rings) are

adjacent to the double door.

(皇) Place a set of the small wooden rollers (3 inches in diameter) on the

Cal〕inet section floor and roll the plate transformer into the cabinet over the

mounting holes.

CAUTION

There is not too much clearance between the transformer

and the cabinet framework. Use extreme care when rolling

the transformer into the cabinet so that the terminals or

COOling tubes are not damaged by striking the framework.

(f ) Raise the transformer off the rollers, utilizing the lifting lugs welded

to the transformer ta血【 near the cover, With offset jacks. Remove the ro11ers,

and lower the transformer gently into place and secure it to the cabinet floor with

the hardware provided.

(皇) Unpack the center cabinet section and locate it next to the right sec-

tion on the floor・ Make sure thaLt the two sections are properly aligned’and bolt

them together with the hardware provided at each of the corresponding bolt holes

in the two cabinet section frames.

2-6 OR重GⅡV Aし
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NO冒E

The center cabinet section contains the following: tube

COOling blower’reCtifier section) COntrOI panel) and fila-

ment voltage regulator.

(h) Unpack and install the rectifier tubes in the tube sockets as shown in

Section 6-もf Volume 3. Connect the filament leads of each tube to the two sets of

filament bus bars above the tubes.

CAUTION

No two filament leads from a tube should be connected to

the same bus bar.

(i) Unpack the left cabinet section and place it near (allow enough space

for the installation of the plate voltage regulator) its final position next to the

Center SeCtion.

(i) Remove the three mounting bolts on the vertical bracket behind the
regulator cooling blower) and completely remove the blower from the cabinet・

(k) Unpack and locate the plate voltage regulator at the rear (opposite

the double-door) of the left cabinet section. The regrlaLtOr Should be oriented so

that when it is installed, the terminal board section (the many rows of terminal

boards) on the regulator can be seen from the front of the cabinet section with the

panel removed (see Section 6 of Volume 3).

(l) Locate the plate voltage regulator capacitor bracket (Section 6 of
Volume 3) used for mounting capacitors Cl and C2. Remove the two large bolts

holding the bracket to the regulator’and swing the capacitor subassembly around

SO that it rests on the regulator without protruding on the side・ Tie it in place

temporarily.

(m) Lift the regulator (which weighs 2020 pounds) into its proper posi-

tion in th6-そabinet using the two lifting brackets on the top of the regulator frame.

Bolt the regulator in place using the hardware provided・ Reconnect the blower

and capacitor brackets.

(里) Move the cabinet section so that it is next to and aligned with the

Center SeCtion. Bolt the sections together, With the hardware provided, at eaCh

Of the corresponding bolt holes in the two cabinet section frames.

(o) Relays, SWitches, and similar parts have been blocked to prevent

damage to them during shipment・ Remove a11 such blocks carefully. Remove all

ties from resistors’loose cables’and moveable parts which have been secured

for shipment. Remove shipping screws from regulating relays of both inductroIs・

ORI GINAL 2-9



Paragraph

2-5・旦・ (2池)

CG-273-74 A重VFPN-42

INSTAL L ATION

⑩ Connect all cabling between and intemal to the cabinet sections to

their respective terminations and terminal boards (see Section 2 0f Volume 3).

full the inter-unit cablesforthe high voltage power supply from the cable trench,

through the cable input port, and make connections as indicated by the markings

On the cable terminations (see figure 2-3).

CAUTION

All primary power cable connections must be clean and

SeCure in order to prevent overheating. Use a large

SOCket wrench to tighten these connections.

(3) TRANSMITTER.

(a) The transmitter consists of two cabinet sections almost identical in

appearance. When bolted together they form one integrated cabinet.

(b) Unpack and position the left cabinet section over the previously

determined floor location. This section is cIosest to the high voltage power

SuPPly.

NO冒E

This section must be located accurately since the overhead

r-f transmission line and protective ducting is fixed in rela-

tion to the transmitter and coupling and load unit. Dimen-

Sions given in figure 2-1 are from the exterior surface of

the cabinet.

(c) Unpack and locate the right cabinet section adjacent to the left

Cabinet section.

(旦) Remove all panels from both cabinet sections・ Remove all shipping

CartOnS from both cabinet sections. The cartons contain all loose transmitter

PartS Which were not packed separately.

(♀) Carefully move the two halves together, SO that the joining ducting

SeCtions on the bottom shelf are nested properly. Bolt the cabinet sections in

Place, With the hardware provided at each of the corresponding bolt holes in the

two cabinet section frames.

NOTE

Be sure that the bolts going through the tQP Shelves also

PaSS through the ground plate between the cabinet sections.

The ground plate is a l/2一Ⅹ 8- Ⅹ 20-inch aluminum plate.

2-10 ORI GINAL
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1 Power amplifier V5

2　Power amplifier V6

3　Power amplifier V7

4　Filament connector

5　Thumb screw

6　Power amplifier V8

7　Grid connector ring

8　Plate strap

9　Tube socket

lO Capacitor C45

11　Transformer Tll

12　Transformer TlO

13　Transformer T12

14　Drive-Cleat joint

15　Flexible cooling tube

16　Power amplifier VlO

O　17　Power amplifier V9

18　Platelead

19　Platelead

20　Vacuum capacitor C7

Paragraph

2-5・旦・ (3)色)

Figure 2-4. Ampl萌er Assembly AM-2481/FPN-42, Right Cabinet Section,

Front View With Panels Removed

(f) Join the two sections of the large blower ducting by inserting the

drive cle示s provided into the drive-Cleat joints (14, figure 2-4).

(窒) Fasten the masking panel (12, figure 2-5) to the right cabinet with

the hardware provided. This panel is already fastened to the left cabinet section,

and is used to cover the joint between the two cabinet sections.

(里) Connect the flexible cooling tube to the nozzles on the right cabinet

SeCtion cooling air duct and first IPA chassis as shown in figure 2-6.

(i) Unpack the glass output terminals (E21 and E22) and fasten to the
top of the cabinets as shown in figure 2-7. Install the plastic cover plate between

the two terminals as shown in figure 2-8.

(i) Install the two antenna-disconnect vacuum switches on top of the
Cabinets as shown in figure 2-9, Sheet 2 of 3. Follow the instructions contained

in Modification Kit T23.

CAUTION

The antenna disconnect vacuum switches have fragile

COmPOnentS, and must be handled with extreme care.

ORI GINAL 2-13
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1 Power amplifier V1

2　Power amplifier V2

3　Power amplifier V3

4　Power amplifier V4

5　Transmitter monitor oscilloscope

6　Resistor R122

7　Resistor R123

8　Resistor R124

9　Terminal E91

し0 1st IPAassembly

。　11 Flexible cooling tube

12　Masking pane1

13　Transformer T9

14　Transformer T8

Figure 2-5. Amplifier Assembly AM-2481/FPN置42, Left Cabinet Section,

Front View With Panels Removed

(k) Unpack the filter capacitors.

WARNING

Unless a wire is connected across the terminals of the

filter capacitors) discharge these units cautiously before

handling・ Remove shorting leads only alter the capac-

itors are mounted in the cabinet sections.

NOTE

Two of the nine capacitors for each transmitter have a

notch in the mounting flange (6, figure 2-10). These

CapaCitors must be used only for ClO and C33 (4, 10,

fi即re 2-7).

(i) Install filter capacitors C34, C26, C18, and ClO, in that order, aS
Shown in figure 2-10.

2-14 ORI GEN AL
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CG-273-74 Paragraph

2-5・皇・ (3)(聖)

LEFT CABINET SECTION RIGHT CABINET SECTION

Figure 2-6. Ampl班er Assembly AM-2481/FPN-42,

Insta11ation DiagramFlexible Cooling Tube,

(m) Unpack the large output transformer T5 and its support brackets.

Move the市ansformer, Without the support brackets (8, figure 2-7) attached, into

position, aS Shown in figure 2-7) through the large opening in the upper right hand

comer of the back of the cabinet. When the transformer is in position, lift it, and

install the four support brackets using the hardware supplied.

(n) Install filter capacitors C9, C17, C33, and C25, in that order as

shown in宜gure 2-7. Use precautions mentioned in step (里) when handling these

CapaCitors.

(♀) Reinove the solid leads for connecting the filter capacitors from one

of the cartons shipped with the transmitter・ Connect these solid leads from the

capacitor to the center partition as shown in figures 2-7 and 2-10. Be sure to

maintain adequate voltage clearance (one inch minimum) for the bars on the high

VOltage terminations of the capacitors・

(p) Install filter capacitor C45 on the middle shelf, aS Shown in figures

2-4 and 2干, making sure that the high voltage (large) terminal is facing towards

the interior of the caloinet.

(里) Insta11 the solid leads, including the solid lead with filter Zl attachecl

to their respective places (see figure 2-8). The solid lead with filter Zl is

mounted between the large capacitor terminal and the large center terminal of the
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1　Capacitor C34

2　Capacitor C26

3　Capacitor C18

4　Capacitor ClO

5　Output terminal E21

6　Transformer T5

7　Output terminal E22

8　Support bracket

9　Transformer T6

10　Capacitor C33

11 Capacitor C25

12　Capacitor C17

2_16

13　Capacitor C9

14　Slide release

15　Slide

16　Pulse driver chassis

17　Capacitor C69

18　Capacitor C41

19　Inter-unit cable

20　Transformer T12

21 Capacitor C42

22　Capacitor C70

23　Capacitor C45

Figure 2-7. Amplifier Assembly AM-2481/FPN-42,
Rear Cabinet, View With Panels Removed
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CG-273-74 AN/FPN-42

INSTALLATION

large interstage transformer T4. The filter is mounted so that it is cIosest to the

CaPaCitor.

吐) Unpack tuning capacitors C70, C42, C41 and C69 and install in that

Order, On the middle shelf. See figures 2-7 and 2-8 for orientation of the capac-

itors on the middle sheIf. Install all solid leads and the two flexible leads for

these capacitors in accordance with figure 2-8.

但) Connect the remainder of the solid leads within the cabinet to

transformer T5 and the output connectors E21 and E22 as shown in figure 2-8.

CAUTION

These leads carry high voltages. Be sure that they are

PrOPerly connected and oriented to maintain adequate voltage

Clearance.

色) Run the four flexible cables from transformer T5 (6, figure 2-7) ‘

through the cable clamps (3, figure 2-10) on the center partition and on the filter

CaPaCitor high voltage bars and connect the wires to the proper terminals as

indicated by the marker at the termination of each wire (see figure 2-10).

NO冒E

The flexible leads to the capacitors connect directly to

the high voltage bars (1, figure 2-10) rather than to the

CaPaCitor terminals.

(u) Unpack the filament transformers and install on the middle and lower
Shelves (元e figures 2-4, 2-5, and 2-7). Connect all leads.

(ヱ) Reconnect resistors R122, R123, and R124 (6, 7, and 8, figure 2-5)

to the side panel of the first IPA compartment at terminals E90 and E91. They

Were remOVed for shipping and are located on the cabinet shelf. Reconnect the

leads to terminals E90 and E91.

(里) Check the following:

1. BIowers for freedom of movement.

2. All solid connections for tightness.

3. A11 components for signs of damage.

(竺) Reconnect the wiring between the two cabinet sections to the proper

terminal boards and termination points (see figure 6-20), Observing the necessary

PreCautions of routing the cables away from the high voltage stress areas’and

matching the lead marker strips with the appropriate termination point.
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PARTIAL SECTION B-B (SEE FIGURE 2-9,

SHEET 2)

VIEW E-E (SEE FIGURE　2-9,SHEETI)

ORIGINAL

CG-273-74 Figur e

2-9

PARTIAL SECTION D-D (SEE FIGURE　2-9

SHEET 2)

塵覆整塞誘電

PARTIAL SECTION C-C

(SEE FIGURE　2」9

SHEET 2)

ure 2-9. Loran Transmitter Set AN/FPN-49

Ducting Layout Dia ram (Sheet 3 of 3)
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INSTAL LATION

1　Connector on high voltage

SOlid lead

2　Solidlead

3　Clamp

4　Flexible primary lead of

transformer T5

5　Flexible primary lead of

transformer T5

6　Notchinflange

7　Capacitor ClO

8　Capacitor C18

9　Capacitor C26

10　Capacitor C34

Figure 2-10. Ampl班er Assembly AM-2461/FPN-42, Right-Rear

Cabinet Section View of Filter Ca acitors

(y) Pull the inter-unit cables for the transmitter from the cable trench

through the cable input port, and make connections as indicated by the markings

on the cable terminations (see figure 2-3).

(4) BLOWER ASSEMBLY.

(a) The blower assembly consists of the high-POWer tube-COOling blower,

its conne♂ing transition pieces, a COVer housing for protection of the blower, and

filters for the incoming air.

(旦) Unpack the blower.

NOTE

This box also contains the cabinet housing and ducting

SeCtions.

(c) Remove the cabinet from the shipping skid and place the blower on

the floor元the air input side of the transmitter. The blower should be oriented

so that the output rectangular opening faces the transmitter (see figure 2-11).

(d) Remove the front, end, and two rear panels of the blower cabinet・

Place the‾blower cabinet frame over the blower and move the cabinet in line with
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2-5・旦・ (4)畦)

Figure 2-11. Centrifigal Fan Assembly

HD-399 FPN-42, Layout Diagram

transmitter cabinet. It may be necessary to tip the blower cabinet so as to clear

the drive cleat joints on the transmitter cabinet.

(♀) Install the two transition pieces with their flexible connectors from

the blower to the transmitter and to the blower cabinet frame. It may be neces-

Sary tO Shift slightly the blower to line up both ducting sections. Fasten in place

With clamps, drive cleats, and hardware provided.

(1) Pull the inter-unit cable for the blower assembly from the cable
trench, and make comections to the terminal board as indicated by the markings

On the cable terminations (see figure 2-3).

(g) Reinstall the blower cabinet panels after checking the blower for
freedom of operation, lubricating oil in motor bearings, greaSe in the grease

fittings, PrOPer belt tension, and all cabling properly connected.
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CG-273-74 AN/FPN- 42

INS TAL LATION

(5) COUPLING AND LOAD UNIT.

色) Unpack the coupling and load unit cabinet.

但) Locate the four studs which protrude from the building wall at the

antenna output terminals.

色) Remove the two end panels from the cabinet. Mount the cabinet to

the four wa11 studs) SeCuring it in place with the hardware provided.

(旦) Connect the terminal discs to the antenna output studs and install the

SOlid wiring to the terminal discs. Check to see that all solid leads are securely

fastened) a11 relays are free to operateタand all shipping braces are removed.

(♀) Unpack and insta11 the wiring duct, leading from the hottom of the

Cabinet to the floor trench) in accordance with figure 2-1.

㊥　Pull the inter-unit cable for the coupling and load unit from the

Cable trench’through the wiring ductタand connect all wires as indicated by the

markings at the wire terminations (see figure 2-3).

(里) Check the blower for freedom of movement and replace side panels

On the cabinet.

(6) OVERHEAD DUCTING AND TRANSMISSION LINE.

色) The r-f output of the transmitter exits at the roof of the cabinet

from the antenna-disconnect vacuum switches. A transmission line assembly of

COPPer tubing feeds this power to the coupling and load unit where it enters

through feed-through studs in the top of the cabinet.

但) Unpack the transmission line and protective ducting. Assemble in

accordance with figure 2-9.

(♀)血stall the equipment in the following order :

1. Lay out and install on the ceiling the large insulators‘which

SuPPOrt the transmission line.

2. Assemble the tubing sections to the transmitter) COuPling and load

unit’and toihe various insulators in accordance with figure 2-9. Each tubing

joint has an associated coupling. The tubing is clamped in place, aS Shown in
figure 2-9, With the clamps and hardware provided so that the complete station

line is assembled・ There should be a uniform spacing between conductors with

the coupling uniformly overlapping the conductor ends.

(d) Lay out ducting sections on the floor in accordance with figure 2-9
for the purpose of familiarization with its final installation・ Temporarily
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2-5・b・ (6)畦)

assemble the large elbow sections and side channels in their proper place on the

transmitter group cabinets in order to complete the ducting run from the trans-

mitters to the coupling and load unit. Do not install all of the restraining hard-

ware at this time. The ducting sections have areas where dimensional tolerances

can be taken up. If the dimensional tolerances do not satisfy the installation’

shift the transmitter cabinets until they do. If the installation dimensions are

adhered to, nO Shifting should be necessary・

(e) Remove only the ducting sections necessary to expose tubing joints

after sati轟ying installation problems. Solder all tubing coupling joints with 60-40

SOlder to insure good electrical contact・

(f) Install the plate spark gap assembly in accordance with figure 2-9・

ReassembIe the overhead protective ducting and fasten in place・

(7) PULSE CONTROL CABINET.

畦) The pulse controI cabinet houses the remote operating equipment・

It contains dual pulse generators) a dual power supply) a mOnitor oscilloscope’

a pulse analyzer) COOling equipment and a controI panel・

(9 Unpack and locate the cabinet in the operations building inaccordance
with figure 2-12 (or as necessary to meet the individual station requirements).

(c) Pull the inter-unit cable for the pulse controI cabinet from the cable

trench, t虎ough the cable input port, and make connections as indicated by the

markings on the cable terminations (see figure 2-3)・

(8) INDIⅥDUAL TRANSMITTER UNITS.

色) Unpack and install the pulse driver chassis (16, figure 2-7) and

transmitter monitor oscilloscope (5, figure 2-5) in their proper place in the

transmitter, uSing the hardware provided.

NOTE

Both units are slide mounted. Adjust the chassis and

slides so that the chassis moves freely with the slides・

(旦) Connect all leads to the respective terminals and terminal hoards

(see figure 6-15).

色) Unpack the ceramic tube sockets from their cartons and carefully

place the sockets in their receptacles on the tube plenum chambers in the trans-
mitter’aS∴Shown in figures 2-4 and 2-5・
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INSTALLATION

(旦) Unpack and install the electron tubes for each transmitter. Tubes

Should fit freely in their sockets. The air-COOled tubes should fit snugly without

binding.

CAUTION

The ceramic sockets are fragile. Do not force the tubes

into the sockets or subject them to undue shock.

(♀) Connect the braided plate leads of tubes Vl through VlO from the

feed-through terminals behind the tubes to the plate strap at the back of the tubes.

The plate strap (8, figure 2-4) is a metallic band, With two handles which is fas-

tened to the cooling fins of the tube. Slip the grid connector ring (7, figure 2-4)

OVer the top of each tube and fasten securely. Comect the clamps on the braided

filament leads to the two terminal posts at the top of each tube, and secure with

the thumb screws (5, figures 2-4).

(1) Unpack vacuum capacitors C7 and C8 from the transmitter shipping
CartOn and install near tubes V9 and VlO as shown in figure 2-4. Comect a second

Plate lead from these two tubes to the bottom connector of each capacitor (V9 to

C7, andVlOto C8).
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2-5旦(8)喧)

(里) Connect the lead from the grid resistors (R6 and R142) of V9 to the

top connector of C8 and connect the lead from the grid resistors (R5 and R143)

Of VlO to the top connector of C7.

吐) Check that all leads in the cabinet have been securely fastened to the

PrOPer terminations. Check that all high voltage leads are a safe distance (at

least one inch) from any grounded parts. Check that all loose parts supplied have

been installed. Replace the panels on the transmitter cabinet.

(9) INDIⅥDUAL PULSE CONTROL CABINET UNITS.

色) Unpack and install the two pulse generators, Pulse analyzer, dual

POWer SuPPly, and monitor oscilloscope in the proper place in the pulse controI

Cabinet (see figure l-3).

NOTE

These units are slide mounted. Adjust the chassis and

Slides so that the chassis moves freely with the slides.

(b) Connect the internal cables of the pulse controI cabinet to the re-

SPeCtive chassis terminal boards (see figure 6-10).

三・ INTERCONNECTION DIAGRAMS. - Figures 2-2, 2-3, and 2-13 illustrate
the inter-unit cables, POWer and switching interconnections, and r-f intercon-

nections, reSPeCtively. Table 2-1 1ists the installation cables required including

the number of active and spare conductors.

NOTE

Inter-unit cable types and the conductor grouping may vary

among installations. Refer to the applicable station plans

to determine the correct cabling for any specific installation.

TABLE 2-1. LORAN TRANSMITTING SET AN/FPN-42,

INSTALLATION CABLES

CABLE �CABLETERMINATIONS ��ACTIVE �SPARE 

FROM �TO DESIGNATION ���CONDUCTORS �CONDUCTORS 

8Al-1 �1ATBl,2 �3ATBl,2 �16 �7 

8A2-1 �1ATBl,2 �3ATBl,2 �16 �7 

8Al-2 �1ATB3,7 �3ATB3,4 �7 �2 
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TABLE 2-1. LORAN TRANSMITTING SET AN/FPN-42,

INSTALLATION CABLES (Cont)

CABLE �CABLETERMINATIONS ��ACTIVE �SPARE 

DESIGNATION �FROM �TO �CONDUCTORS �CONDUCTORS 

8A2-2 �1ATB3,7 �3ATB3,4 �7 �2 

8Al-4 �1A冒B5 �4A冒Bl �14 �2 

8A2-4 �1ATB5 �4ATB2 �14 �2 

8Al-5 8Al_6 �Auxiliary Circuitbreaker 1ATB6 �4ATB3 5A冒Bl �2 4 �0 1 

8A2-6 �1ATB6 �5ATBl �4 �1 

8Al-7 �20Jl �2AJl �1 �0 

8A2-7 �20J3 �2AJ3 �1 �0 

8Al-8 �20J2 �2AJ2 �1 �0 

8A2-8 �20J4 �2AJ4 �1 �0 

8Al-19 �20J8 �2AJ13 �1 �0 

8Al-16 8Al-15 8A2-15 �Auxiliary Circuitbreaker Maincircuit breaker Maincircuit breaker �2ATB3 1ATB8 1A冒B8 �4 4 4 �0 0 0 

NO冒田

Al1 8AI cables are required for operation of a single

transmitter. The 8A2 cables are required for operation

Of the second transmitter.
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2-5.d.

d. CABLE ASSEMBLY.

(1) ASSEMBLY OF TWINAX CONNECTOR ON RG22/U CABLE.

(竺) Cut off end of cable squarely, and slip body (figure 2-14A) of

COnneCtOr OVer Cable.

(旦) Cut off jacket l-5/8 inches from end, being careful not to nick braid

(see figure 2-14B).

(♀) Cut off external shield 3/8 inch forward of jacket, being careful not

to nick internal shield (see figure 2-14B).

(d) Cut off internal shield 5/8 inch from end of cable, and trim dielectric
leaving l月inch of insulation on conductors (see figure 2-14B).

(e) Tin exposed conductors and screw sleeve (figure 2-14A) over shielded

portion (s盲e figure 2-14C).

(i) Slip contact (figure 2-14A) over end of cable and align the four holes
in contact with four holes in sleeve (see figure 2-14D). Apply solder to four holes

to make a solid connection between two connector pieces and internal shield. Be

Careful not to overheat connector so that dielectric will not be damaged. Apply

SOlder to ends of contact pins to make a solid connection to conductors.

(皇) Mark one terminal at each end of cable assembly with red paint to

indicate polarity after checking cable for continuity (see figure 2-14D).

(h) Screw body of connector over sleeve to complete assembly (see

figure 2-14E).

(2) ASSEMBLY OF TWINAX CONNECTOR ON RG22/U CABLE WITH
EXTERNAL BRAID. (See figure 2-14F. )

(竺) Slip l/2-inch braid over cable, and cut off cable and braid squarely.

Slip body of connector back over braid.

(里) Push braid back over cable, and prepare cable following steps

(1) @) through (1) @).

@) Slip braid back toward end of cable until it is flush with end of ex-
ternal shield, and press tightly around shield.

(旦) Tin exposed conductors, and screw sleeve back over shielded portion

until it reaches end of jacket.

@) Finish assembly, following steps (1) q), (里), and q).
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2-5・生・ (3)

(3) ASSEMBLY OF BNC CABLE CONNECTOR TO RG195/U CABLE.

(竺) Slip nut (figure 2-15A) over cable, and cut off end of cable sharply

and squarely.

(b) Cut off jacket, Squarely, 3/8 inch from end, being careful not to
nick braid-(see figure 2-15B).

(c) Fan braid out and cut off dielectric and inner conductor under braid

5/16 inchirom end of jacket (see figure 2-15C).

(d) Taper braid as shown in figure 2-15D and slide gasket and clamp

(figure 2一丁5A) over tapered braid. Be sure inner shoulder of clamp fits squarely

against end of jacket and that it clears all braid wires.

@) With clamp inplace, COmbor fan out braid. Trim braid to l/8 inch
from end of clamp. Fold braid back smoothly over end of clamp as shown in

figure 2-15E. Make sure no strands of braid reach gasket. Then cut dielectric

3/32 inch from braid. Be sure to cut square and be careful not to nick inner

COnductor. Cut off imer conductor l/8 inch from end of dielectric.

(1) Tin inner conductor・ Slip contact (figure 2-15A) in place squarely

against end of dielectric and solder (see figure 2-15F). Use a pointed soldering

iron to prevent distortion of dielectric due to excessive heating. Remove all

excessive solder and flux. Examine cable end to make sure inner conductor is

in the center of the dielectric.

喧) Push cable assembly into plug body (figure 2-15A) so that dielectric

fits squarely against inside of plug insulator・ Slide nut into body and screw into

Place with a wrench until moderately tight, holding cable and body rigidly (see

figure 2-15G). When finally assembled, POint of the contact should be within

士1/64 inch from end ofplug body.

2-6. INSPECTION AND ADJUSTMENT.

NOTE

If correct indications are not obtained, de-energize the

equipment, and refer to trouble-Shooting (Section 5).

三・ ENERGIZING THE EQUIPMENT FOR THE F皿ST TIME・

NOTE

The timer-SynChronizer should be in the energized

COndition. Refer to Technical Manual for Loran Timer-

Synchronizer Set AN/FPN-41; CG-273-75.
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Figure 2-15. Assembly of BNC Cable Connector

to RG195 U Cable, Layout Diagram
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2-6・生(1)

(1) Place the switches and controIs in the positions indicated in table 2-2.

TABLE 2-2. LORAN TRANSMITTING SET AN/FPN-42,

INITRAL CONTROL SETTINGS

CONTROL �LOCATION �SETTING 

SIGNALSEL田CTOR �ControIpanel¥ ControIpanel ControIpanel ControIpanel ControIpanel ControIpanel ControIpanel ControIpanel �100KC PULSEG田N.1 OPERATEBUS OP田RATEBUS P.G.1TOXMTRl一 

SWitchSl 

PULSEGEN.SELECTOR 

SCOPEDISPLAYswitchS6 

PULS田GEN.1EXCITA- 

TIONswitchS4 

PULSEGEN.2EXCITA- 
TIONswitchS5 

PULSEGEN.SELECTOR 

SWitchS8 ��P.G.2TOXMTR2 

B+PULSEGEN.1 ��Off(down) Off(down) 0ff(down) 

SWitchS9 

B+PULSEGEN.2 

SWitchSlO 

B十XMTRIswitchSll 

B+XMTR2switchS12 �ControIpanel �Off(down) 

INTERLOCKDISABLE �ControIpanel Dualpowersupply Dualpowersupply Pulseanalyzer Pulseanalyzer �Off(down) ON ON Powersupplyl 

SWitchS13 

BLOWERMOTORcircuit 
breakerCB3 

120VLINEPOWER 
SUPPLYIcircuit 

breakerCBl-A 

P.S.1P.S.2PWR. 
SUPPLYSEL.switchS3 ��(1eft) 

PULS田SEL.switchSl ��1 
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TABLE 2-2. LORAN TRANSMITTING SET AN/FPN-42,

INITIAL CONTROL SETTINGS (Cont)

CONTROL �LOCATION �S田TTING 

Refertotable6-1 Auxiliarycircuitbreaker �MonitorOscill- loscopes Qperationsbuilding �On 

LOCAL&REMOTE �Couplingandload �Local(1eft) ALARMOPERATIVE On(up) Off(down) Off(down) MANUAL On On Depress 

SELECTORswitchS7 �unit 

LOWLINEALARM �Highvoltage 
SWitchS12 �POWerSuPPly 

FIL.VOLTAGEswitchS4 BIASVOLTAGEswitchS2 PLATEVOLTAGE �Highvoltage POWerSuPPly Highvoltage POWerSuPPly Highvoltage 

SWitchS3 �’powerSuPPly 

Auto-manualswitchS16 Maincircuitbreaker Auxiliarycircuitbreaker STARTswitchS8 �Highvoltage POWerSuPPly Transmitter building Transmitter building Highvoltage POWerSuPPly 

(2) At the controI panel, Place the TRANSMITTER SELECTOR switch S7

(27, figure 3-2) in the position which causes the transmitter under test to be

OPerated into the dummy load・ Fifteen seconds after depressing high voltage

POWer SuPPly START switch S8 (57, figure 3-6), high voltage power supply FIL.
ON lamp DSlO (58) should light. After five minutes have elapsed, FIL. READY

lamp DS13 (17) should light. This lamp indicates that the transmitter has had

Sufficient time to warm up and is now ready for the bias and plate voltages.
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2-6・三・ (3)

NO冒E

The low line alarm may sound, due to the sudden load when

the transmitter is energized. Reset the alarm by depress-

ing LOW LINE VOLTS RESET switch Sll (36).

(3) Using an accurate O-10 volt a-C meter, meaSure and record the
filament voltage at the terminals of transmitter tubes Vl through VlO. Examine

the filament power leads to any tube, mOre than five percent below the average

filament voltage, for tightness and signs of overheating. After all connections

have been insured to be electrically and mechanically correct, adjust the average

filament voltage to 8. 2 volts. This is accomplished by rotating the balance

adjustment (Section 6 of Volume 3) of the high voltage power supply filament

regulator Z2 until the correct value is achieved. This regulator must be in the

auto mode when this adjustment is performed.

NO冒E

The filaments will be maintained at the correct value re-

gardless of input line variations.

CAUTION

If new power amplifier tubes have been installed, allow

them to一,age一一under full filament voltage for 72 hours

before applying bias and plate voltage.

(4) At the high voltage power supply, Place BIAS VOLTAGE switch S2 (19,
figure 3-6) in the on (up) position. This applies bias to the pulse driver and power

amplifier stages. Adjust -600 BIAS ADJUST transformer T8 (26) and -300 BIAS

ADJUST transformer T7 (25) to set the bias voltages as specified in alignment

PrOCedures of Section 6. Place PLATE VOLTAGE switch S3 (18) in the on (up)

POSition.

NO冒E

The transmitter is now energized.

(5) Operate RAISE MAN. PLATE VOLT ADJ. and LOWER MAN. PLATE
VOLT ADJ. switches S23 and S24 (54 and 51) as required to adjusttheplatevoltage

to 15 kv. Observe the equipment for signs of arcing) COrOna Or any Other abnormal

indication. Note that the current as indicated by transmitter controI panel TOTAL

CATHOD田CURRENT meter M2 (1, figure 3-7) should not exceed O. 1 ampere.

Operate under these conditions for at least one hour before attempting to drive the

transmitter. At the end of this test, lower the plate voltage to 5 kv and place the

high voltage power supply PLATE VOLTAGE a.nd BRAS VOLTAGE switches S3

and S2 (18, 19, figure 3-6) in the off (down) position.
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(6) Place the switches and controIs in the positions indicated in table 2-3.

Check that the waveform presented on the transmitter monitor oscilloscope is as

Shown in figure 5-1i, and at least.20 volts peak to peak.

(7) At the high voltage power supply, Place PLATE VOLTAGE switch S3

(18, figure 3-6) in the on (up) position. Adjust AUTO PLATE VOLT ADJ.

POtentiometer R40 (53) to set the plate voltage as specified in the alignment

PrOCedures in Section 6.

TABLE 2-3. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS FOR DISPLAY OF INPUT WAVEFORM

CONTROL �LOCATION �SETTING 

AUTOPLATEVOLT �Highvoltagepower �Maximum 

ADJUSTpotentiometer �SupPly Highvoltagepower SuPPly ControIpanel ControIpanel Highvoltagepower SuPPly Transmittercontrol �COunterCIockwise AU冒○ ○n(up) On(up) On(up) INPUT 

R40 

Auto-manualswitchS16 B十PULSEGEN.1 

SWitchS9 

B+PULSEGEN.2 
SWitchSlO 

BRASVOLTAGEswitchS2 SIGNALSELECTOR 

SWitchSl �Panel 

(8) The location from which the transmitter plate voltage is controlled is

determined by the position of the coupling and load unit LOCAL & REMOTE

SELECTOR switch S7 (7, figure 3-8). Control may only be switched when all

transmitter B+ SWitches are off. To switch controI of the transmitter, first place

the high voltage power supply PLATE VOLTAGE switch S3 (18, figure 3-6) in the

Off (down) position, and then place the coupling and load unit LOCAL & REMOT田

SELECTOR switch S7 (7, figure 3-8) in the remote (right) position.

WARNING

Do not attempt any maintenance or repair on the transmitter

When coupling and load unit LOCAL & REMOTE SELECTOR

SWitch S7 (7, figure 3-8) is in the remote (left) position.

Control of transmitter B+ has been shifted to the controI

Panel in the operations building.
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2-6・三・ (9)

(9) At the controI panel, Place the B十SWitch for the transmitter under test

inthe on (up) position. Atthe highvoltage power supply, the B+VOltages (as indicated

by 3. 8 KV DRIVER PLATE VOLTAGE, 7.75 KV DRIⅤER PLATE VOLTAGE, and

15・5 KV PLATE VOLTAGE meter M17, M16, andM15; 65, 66, and 67, figure 3-6)

Should rise to the correct level (determined in alignment procedure of Section 6).

(10) Repeat steps (1) through (9) to energize the other transmitter.

b. PRE-OPERATIONAL ADJUSTMENTS.

(1) At the controI panel, Place TRANSMITTER SELECTOR switch S7

(27, figure 3-2) in the position which causes the transmitter under test to operate

into the antenna.

(2) Check the meter readings and the waveforms as specified in table 3-3.

If any of the waveforms or meter readings are incorrect, refer to the alignment

PrOCedures of Section 6 and perform the adjustments (in the order of occurrence

in the alignment procedures) until the incorrect waveform or meter reading has

been corrected.

(3) Measure the radiated spectrum and power as specified in the alignment

PrOCedures of Section 6. If these measurements indicate that an improper pulse

is being radiated) retune the transmitter output circuits as specified in the align-

ment procedures.

(4) Use the pulse analyzer, refer to paragraph 3-7竺. (3), to meaSure the

Pulse shapeofpulses number l, 3, 5, and7.

NOT田

Keep a record of these measurements for future reference.

(5) Switch the pulse generator-tranSmitter combination by placing the con-

troI panel PULSE GEN SELECTOR switch S8 (6, figure 3-2) in the opposite

POSition (i.e., P.G. 1 toXMTR 2 - P.G. 2toXMTR l). Repeatsteps (2), (3),
and (4). If the outputs of both pulse generaLtOrS are identical, the radiated pulses

Will be correct regardless of which pulse generator is driving the operating

transmitter.

(6) Place the switches to the positions indicated in table 2-4. Fo1low the

SWitching sequence. The position of the TRANSMITTER SELECTOR switch S7

(27, figure 3-2) should be such that the second transmitter operates into the

antenna.
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INSTALLATION

TABLE 2-4. LORAN TRANSMITTING SET AN/FPN-42,

PRE-OP田RATIONAL CONTROL SETTINGS

CONTROL �LOCATION �SETTING 

B+ⅩMTRl SWitchSll B+ⅩMTR2 SWitchS12 TRANSMITTER �ControIpanel ControIpanel ControIpanel ControIpanel ControIpanel ControIpanel �Off(down) orf(down) ⅩMTRITOANTENNA 

SELECTOR ��OrXMTR2TOANTENNA, 

SWitchS7 ��asdesired 

PULSEGEN. ��PGl,TOXMTR2- 
SELECTOR SWitchS8 B十ⅩMTRl SWitchSll B+ⅩMTR2 SWitchS12 ��PG2TOXMTRl On(up) On(up) 

(7) Repeat steps (2), (3), and (4). If an adjustment is needed in step (3),

tune only the tank circuit in the second transmitter. Do not make any adjustments

in the coupling and load unit. These circuits were adjusted when the first trans-

mitter was tuned.

NOTE

The transmitter group is now in operating condition. If it

is desired to de-energize the transmitter group before

turning controI over to the operator, refer to Section 3.

2-7. INTERFERENCE REDUCTION.

The affects of radio interference on the transmitter group have been minimized

through the design of the equipment and installation layout, and the adjustments

made in paragraph 2-6・ ThereforeタnO interference reduction procedures are

PrOVided.

2-8. PREPARATION FOR RESHIPMENT.

The transmitter group is a permanently installed land-based equipment. There-

fore, nO reShipment instructions are provided.

2-42 ORI GINA L



AN/FPN- 42

OP田RATORIS SECTION

CG-273-74

SECTION 3

0PERATORIS SECTION

Paragraph

3-1

3-1. FUNCTIONAL OPERATION.

三・ Loran Transmi班ng Set AN/FPN-42　generates, Shapes, and radiates high-

POWer r-f pulses which are used by a mobile receiver for position fixing. The

timing of the pulses is accurately controlled by Loran Timer-Synchronizer Set

AN/FPN-41.

b. The transmitter group consists of a pulse control unit, tWO tranSmitters,

twd‾high voltage power supplies, twO blower assemblies, and a coupling and load

unit.

(1) The pulse control unit consists functiona11y of two pulse generators, a

dual power supply, a COntrOI panel, a mOnitor oscilloscope, and a pulse analyzer.

A pulse generator receives transmitter triggers and a lOO-kc reference signal

from the timer-SynChronizer, and generates properly shaped r-f pulses which

drive a transmitter. Each section of the dual power supply provides power for a

Pulse generator. The controI panel provides controI of the switching of the trans-
mitters and the pulse generators (either pulse generator can drive either trans-

mitter, and either transmitter may be connected to the antenna). The monitor oscil-

loscope and the pulse analyzer in conjunctionwith the controIpanel provide a means for

Checking the operationof the transmitter group, by monitoring key waveforms.

(2) A transmitter receives r-f pulses from a pulse generator, and amplifies
these pulses to the proper level to drive the antema. In addition each transmitter

COntains a controI panel and monitor oscilloscope which provide a means of

Checking the operation of the transmitter by monitoring key waveforms and

CurrentS. Transmitter cabinet No. 1 (see figure 2-1) is defined as transmitter l

and transmitter cabinet No. 2 is defined as transmitter 2.

(3) A high voltage power supply is associated with each transmitter to pro-
Vide bias and plate voltages. It contains the controIs needed to energize a trans-

mitter, and the monitoring devices necessary to check its power circuits and those

Of the transmitter.

(4) A blower assembly is associated with each transmitter to provide forced
air cooling of the power tubes.

(5) The coupling and load unit contains an antema coupler and a dummy load

(the dummy load dissipates the output power of the transmitter not connected to

the antenna). In addition, it provides for the selection of the transmitter group

ORIGINAL 3-1
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COntrOI point (controI panel or individual high voltage power supplies), and the

measurement of antenna current.

C. For normal operation, the transmitter group need only consist of one

SeCtion of the dual power supply, a Pulse generator, a tranSmitter, a high voltage

POWer SuPPly, a blower assembly, the antenna coupler portion of the coupling and

load unit, and the portion of the controI panel associated with the selected pulse

generator and transmitter. However, in order to provide continuous station

OPeration during maintenance, a duplicate dual power supply section, Pulse gen-

erator, tranSmitter, high voltage power supply, blower assembly, the dummy load

POrtion of the coupling and load unit, and the portion of the controI panel associ-

ated with the duplicate pulse generator and transmitter are furnished. During

normal operation when no maintenance is being performed, the duplicate pulse

generator is kept in the standby condition (B+ VOltage removed) and the duplicate

transmitter is kept in the ready condition (filament and bias voltages applied; B+

VOltage removed), and connected to the dummy load.

d. Each of the transmitters may be energized manually or automatically.

NOTE

Manual or automatic operation of a particular transmitter

is selected at its associated high voltage power supply.

(1) Manual operation entails placing the filament and bias switches in the
On COndition, Waiting until the end of a built in time delay, and then manuaLlly

raising the plate voltage to the proper level.

NOTE

If the plate voltage is turned off during manual operation

it must be raised again manually to the proper level when

reapplied.

(2) Automatic operation provides mechanical application of the filament,
bias and plate voltages.

NO冒E

If the plate voltage is turned off during automatic operation

it will be raised mechanically to the proper level when

reapplied.

e. The transmitter group may be operated locally or remotely.
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NOTE

Local or remote controI of the transmitter group is

Selected at the coupling and load unit.

(1) Local operation means that the application of the plate voltage for both

transmitters is controlled at the high voltage power supplies in the transmitter

building.

(2) Remote operation means that the application of the plate voltage for both
transmitters is controlled at the controI panel in the operations building.

NOTE

The combination of remote-autOmatic operation of the

transmitter group is preferable, because the operate and

Standby transmitters may be interchanged rapidly at the

COntrOI panel.

3-2. PREPARATION FOR USE.

Refer to Section 2 for instruction in the preparation of the transmitter group

for use.

3-3. OPERATING PROCEDURES.

竺・ DESCRIPTION OF CONTROLS.一Table 3-1 describes the controIs Iocated
On the front panels of the components of the transmitter group. These controIs

are used during operation, mOnitoring, and alignment procedures.

TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS

FIG. N0. �R田F. NO. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

PULSE GENERATOR

3-1 3-1 �1 2 �OPERATElamp PULS田SPACING �DSl S2 �Whenlighted,indicatesthatthe 

Pulsegeneratorisfeedingthe 
OPeratetranSmitter. 

Selectsproperdroopcompen- 

SWitch ��sationwaveformforeither500- 

OrlOOO-microsecondpulsespace 

OPeration. 
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

F工G. NO. �REF. N0. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

PULSE GENERATOR (Cont)

100 KC BAL

POtentiometer

PULSE WrIDTH

POtentiometer

DROOP potenti-

Ometer

SCOPE TRIGGER

SWitch

BIown fuse lamp

Sl

DS2

3-l

3-1

3-l

3-l

10

11

12

13

1. 5A FILAMENT

fuse

l. 5A FILAMENT

fuse

GATE VnDTH

POtentiometer

DECAY TIME

POtentiometer

RISE TIME

POtentio meter

PULSE AMPL

POtentiometer

F2

Fl

R42

Minimizes residua1 100 kc

between pulses.

Determines the duration of the

WaVeforms fed into the pedestal

Shaper.

Adjusts drive to the transmitter

to minimize amplitude variation

in output.

Selects single or multi triggers

for controlling the horizontal

SWeeP Circuit of the monitor

OSCilloscope.

When out, indicates that fuSe FI

Or F2 has blown.

Protects filament transformer

from circuit overload.

Protects filament transformer

from circuit overload.

ControIs the time constant of the

gate generator, thereby control-

1ing the maximum number of

drive cycles.

ControIs the decay time constant,

thereby controlling the trailing

edge of the transmitter pulses.

ControIs the time constant (rise

time) for the leading edge of the

transmitter pulses.

ControIs amplitude of driving

Signal to power amplifier stages

in transmitter.
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

Tabl e

3-1

F工G. NO. �R田F. N0. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

CONTROL PANEL

OPERATE

XMTR 2 1amp

SIGNAL SELEC-

TOR switch

EM ERGENCY

STOP XMTR 2

SWitch

PULSE GEN.

SELECTOR

SCOPE DISPLAY

SWitch

PULSE GEN. 2

EX CITATION

SWitch

PULSE GEN

SELECTOR

SWitch

Pulse generator

2 on lamp

B+ PULSE GEN.

2 switch

INTERLOCK

INDICATOR lamp

Transmitter 2

READY lamp

3_2 圃 Transmitter 2

ON lamp

Sl

S3

S6

S5

S8

DS2

SlO

DS3

DS6

When lighted, indicates traLnS-
mitter 2 is the operate transmitter

Selects waveform to be dis-

Played on the monitor oscil-

loscope.

Turns off transmitter 2.

Selects the pulse generator for

SIGNAL SELECTOR switch Sl.

Connects pulse generator 2 to

either the operate or standby

timer-SynChronizer.

Reverses the connection between

Pulse generators l and 2 and

transmitters l and 2.

When lighted, indicates that pulse

generator 2 is in the on condition.

Energizes the rectifiers of power

SuPPly 2 (dual power supply).

When lighted, indicates an inter-

lock is open.

When lighted, indicates that bias
VOltage is applied to transmitter

2.

When lighted, indicates that plate
VOltage is applied to transmitter

2.
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

FIG. NO. �REF. NO. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

CONTROL PANEL (Cont)

3-2

3-2

3-2

3-2

13

17

18

21

B+ ⅩMTR 2

SWitch

Transmitter 2

LOW V IND lamp

Transmitter 2

OV田RLOAD IND

lamp

LOW VOLT

RESET XMTR 2

SWitch

OVERLOAD RESET

XMTR 2 switch

LOW VOLT RESET
XMTR I switch

0VERLOAD RESET

XMTR I switch

Transmitter l LOW
V IND lamp

Transmitter l

OVERLOAD IND

la mp

INTERLOCK

DISABLE switch

B十ⅩM冒R I

SWitch

DSll

DS12

S15

S17

S14

S16

DS9

DSlO

S13

Applies B+ VOltage to transmitter

2.

When lighted, indicates that low
line voltage is present at the high

VOltage power supply for trans-

mitter 2.

When lighted, indicates an over-
load in the high voltage power

SuPPly for transmitter 2.

Resets the controI panel low line

VOltage alarm and lamp for

transmitter 2.

Resets the controI panel overload

alarm and lamp for transmitter 2.

Resets the controI panel low line

VOltage alarm and lamp for

transmitter l.

Resets the controI panel overload

alarm and lamp for transmitter l.

When lighted, indicates that low
line voltage is present at the high

VOltage power supply for trans-

mitter l.

When lighted, indicates an over-

load in the high voltage power

SuPPly for transmitter l.

Disables the interlocks in the

Pulse controI cabinet.

Applies B+ VOltage to transmitter

l.

3-6 ORI GINA L



AN/FPN- 42

OPERATOR-S SECTION

CG-273-74

TABLE　3-1. LORAN TRANSMITTING S田T

AN/FPN-42, OPERATING CONTROLS (Cont)

冒able

3-1

FIG. NO. �REF. N0. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

CONTROL PANEL (Cont)

INTERLOCK

DISABLE lamp

Transmitter l

READY lamp

Transmitter l

ON lamp

B+ PULSE GEN.

1 switch

TRANS]MITT ER

SELECTOR

SWitch

Pulse generator l

On lamp

PULSE GEN. 1

EX CITATION

SWitch

EM ERGENCY

STOP XMTR I

SWitch

OPERATE

XMTR l lamp

DS4

DS5

S9

S7

DSl

S4

S2

DS16

When lighted, indicates that

INTERLOCK DISABLE switch

S13 is in the on position.

When lighted, indicates that bias

VOltage is applied to transmitter l.

When lighted, indicates that plate

VOltage is applied to transmitter l.

Energizes the rectifiers of power

SuPPly l (dual power supply).

Connects either transmitter l or

transmitter 2 to the antenna.

When lighted, indicates that pulse

generator l is in the on condition.

Connects pulse generator l to

either the operate or standby

timer-SynChronizer.

Turns off transmitter l.

When lighted, indicates trans-
mitter l is the operate transmitter.

DUAL POWER SUPPLY

3-3 3-3 �1 2 �BLOWERMOTOR �CB3 DS4B �Tumsonthecabinetcooling 

Circuitbreaker ��blower. 

BIownfuselamp ��Whenout,indicatesfuseF4Bhas 
blown. 
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OP田RATING CONTROLS (Cont)

F工G. N0. �REF. N0. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

DUAL POWER SUPPLY (Cont)

BIown fuse lamp

+150 VOLTS

l/4 AMP fuse

-150 VOL富S

l/4 AMP fuse

十300 VOL冒S

l/2 AMP fuse

Blown fuse lamp

P.S. 2 PRIMARY

3 AMP fuse

BIown fuse lamp

F4B

F5B

F3B

DS3B

F2B

DS2B

3-3 11

FILAMENT 2

AMP fuse

BIown fuse lamp

120 V LINE

POWER SUPPLY

2 circuit breaker

120 V L工NE

POWER SUPPLY

I circuit breaker

FILAMENT 2

AMP fuse

BIown fuse lamp

FIB

DSIB

CBIA

FIA

When out, indicates fuse F5B has

blown.

Protects +150 volt supply of

POWer SuPPly 2 from overloads.

Protects -150 volt supply of

POWer SuPPly 2 from overloads.

Protects +300 volt supply of

POWer SuPPly 2 from overloads.

When out, indicates fuse F3B

has blown.

Protects power supply 2 trans-

formers from overloads.

When out, indicates fuse F2B
has blown.

Protects filament transformer

for pulse generator 2.

When out, indicates fuse FIB has

blown.

Turns on power supply 2.

Turns on power supply l.

Protects filament transformer

for pulse generator l.

When out, indicates fuse FIA has

blown.
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

Table

3-1

F工G. NO. �REF. NO. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

DUAL POWER SUPPLY (Cont)

3_3

3-3

3-3

3_3

3_3

3-3

17

18

19

21

22

23

P.S. 1 PRIMARY

3 AMP fuse

BIown fuse lamp

十300 VOLTS

l/2 AMP fuse

BIown fuse la,mP

十150 VOL冒S

l/4 AMP fuse

-150 VOL冒S

l/4 AMP fuse

BIown fuse lamp

BIown fuse lamp

F2A

DS2A

F3A

DS3A

F4A

F5A

DS4A

DS5A

Protects power supply l trans-

formers from overloads.

When out, indicates fuse F2A has

blown.

Protects +300 volt supply of

POWer SuPPly l from overloads.

When out, indicates fuse F3A has
blown.

Protects +150 volt supply of

POWer SupPly l from overloads.

Protects -150 volt supply of

POWer SuPPly l from overloads.

When out, indicates fuse F4A has

blown.

When out, indicates fuse F5A has

blown.

PULSE ANALYZER

P.S.1P.S.2

PWR. SUPPLY

SEL. switch

% AMPL.

POtentiometer

PULSE SEL.

SWitch

BIown fuse lamp

S3

R55

Sl

DSl

Selects input power from either of

the two power supplies in the pulse

COntrOI cabinet.

Varies the d-C level that is super葛

imposed on the transmitted signal.

Selects one of the eight pulses to

be analyzed.

When out, indicates that fuse FI

Or F2 has blown.
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TABLE　3-1. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

F重G. NO. �R田F. NO. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

PULSE ANALYZER (Cont)

1. 5A FILAMENT

fuse

l. 5A FILAMEN′夢

fuse

SCOPE TRIG.

SELECTOR switch

AMPL. CAL.

POtentiometer

Fl

S2

Protects filament transformer

from overloads.

Protects filament transformer

from overloads.

Selects either scope triggers

from the pulse analyzer or normal

SCOPe triggers.

Calibrates the % AMPL. control

to lOO-PerCent at the peak of the

Pulse.

MONITOR OSCILLOSCOPE AND TRANSMITTER MONITOR OSCILLOSCOPE

Refer to Appendix I, teChnical manual for Oscilloscope OS-103/FPN.

HIGH VOLTAGE POWER SUPPLY

Refer to Volume 3

TRANSMITTER CONTROL PANEL

TOTAL CATHODE

CURRENT meter

TUBE SELECTOR

SWitch

SIGNAL SELEC-

TOR switch

EMERGENCY

STOP switch

INDIVID UA L

CATHODE
CURRENT meter ‘

S17

S18

S19

Ml

Indicates total cathode current of

tubes Vl through V8.

Selects individual tubes to be

monitored on INDIVIDUAL

CATHODE CURRENT meter Ml.

Selects the waveform to be pre-

Sented on transmitter monitor

OSCilloscope.

Turns off the transmitting

equlPm ent

Indicates cathode current of tube

as selected by TUBE SELECTOR
SWitch S17.
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TABL田　3-]. LORAN TRANSMITTING SET

AN/FPN-42, OPERATING CONTROLS (Cont)

Table

3-l

FIG. N0. �REF. NO. �DESIGNATION �CIRCUIT SYMBOL �FUNCTION 

COUPLING AND LOAD

WARNING RE-

MOTE OPERA-

TION lamp

PUSH TO READ

SWitch

TRANSMITTER　2

0N ANTENNA

lamp

REMOTE lamp
′

I

i

BLOWER RE-

SET switch

LOCAL lamp

LOCAL &

REMOTE

SELECTOR

SWitch

TRANSMITTER I

ON ANTENNA

la mp

ANTENNA

T UNING

inductor

ANT ENNA

CURRENT

meter

DS6

Sl

DS2

DS4

S7

DSl

Ll

Ml

Lights when LOCAL & REMOTE

SELECTOR switch S7 is in the

remote (right) position.

Enables ANTENNA CURRENT

meter Ml.

When lighted, indicates that

transmitter 2 is connected to the

antenna.

When lighted, indicates that

LOCAL & REMOTE SELECTOR

SWitch S7 is in the remote (right)

POS ition.

Resets blower overload.

When lighted, indicates that

LOCAL & REMOTE SELECTOR

SWitch S7 is in the local (left)

POSition.

Determines whether the trans-

mitter group is operated locally

Or remOtely.

When lighted, indicates that

transmitter l is connected to

the antenna.

ControIs antenna tuning.

Indicates antenna current.
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1 OPERATE lamp DS1

2　PULSE SPACING switch S2

3 100KC BAL potentiometer R21

4　PULSE WIDTH potentiometer R55

5　DROOP potentiometer R75

6　SCOPE TRIGGER switch S1

7　BIown fuse lamp DS2

8 1.5A FILAMENTfuse F2

9 1.5A FILAMENTfuse Fl

LO GATE WIDTH potentiometer R42

7　　　し1 DECAY TIM田potentiometer R59

し2　RISE TIME potentiometer R58

し3　PULSE AMPL potentiometer R82

Figure 3-1. Pulse Generator O-706/FPN-42, Front Panel ControI Locations

b. SEQUENCE OF OPERATION.

NO冒E

All waveforms to be viewed on the monitor oscilloscopes

have been amplitude compensated to appear approximately

equal in size on the screen. Therefore, the amplitudes as

read on the monitor oscilloscopes are not those existing

in the circuitry.

(1) TRANSMITTER CONDITIONS. - The following terms are used to
describe the various states which may exist in the normal operation of the trans-

mitting equipment.

畦) SHUT-DOWN・ - All primary power removed from the equipment・
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1 0PERATE XMTR 2 lamp DS17

2　SIGNAL SELECTOR switch S1

3　EMERGENCY STOP XMTR 2

SWitch S3

4　PULSE GEN. SELECTOR SCOPE

DISPLAY switch S6

5　PULSE GEN. 2 EXCITATION

SWitch S5

6　PULSE GEN SELECTOR switch S8

7　Pulse generator 2 on lamp DS2

8　B+PULSE GEN. 2 switch SlO

ORIGINAL

Figure

3-2

9 INTERLOCK INDICATOR lamp DS3

10　Transmitter 2 READY lamp DS6

2　　11 Transmitter 2 ON lamp DS7

12　B十XMTR 2 switchS12

13　Transmitter 2 LOW VIND lamp
4　　　　DSl1

5　　14　Transmitter 2 OVERLOAD IND

lamp DS12

6　　15　LOW VOLTRESETXMTR 2

SWitch S15
了

16　OVERLOAD RESET XMTR 2

8　　　　　　SWitch S17

9　　17　LOW VOLTRESETXMTR I

SWitch S14
iO

18　OVERLOAD RESET XMTR l
。　　　　switch S16

I2　　19　Transmitter l LOW V IND lamp

DS9
Iう

20　Transmitter l OVERLOAD IND

lamp DSlO

21 INTERLOCK DISABLE switch S13

22　B+XMTR I switch Sl1

23 INTERLOCK DISABLE lamp DS8

24　Transmitter l READY lamp DS4

25　Transmitter l ON lamp DS5

26　B+PULSE GEN. 1 switch S9

27　TRANSMITTER SELECTOR switch

S7

28　Pulse generator l on lamp DS1

29　PULSE GEN. 1 EXCITATION

SWitch S4

30　EMERGENCY STOP XMTR I

SWitch S2

31 0PERATE XMTR l lamp DS16

ure 3-2. Transmitter ControI Grou OA-2631/FPN-42

ControI Panel. Front Panel ControI Locations
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Paragraph

3-3・旦・ (1)但)

CG-273-74

3-14

AN/FPN-42

OPERATOR-S SECTION

1 BLOWER MOTOR circuit breaker

CB3

2　BIown fuse lamp DS4B

3　BIown fuse lamp DS5B

4　+150 VOLTS l/4 AMPfuse F4B

5　-150 VOLTS l/4 AMPfuse F5B

6　+300 VOLTS l/2 AMPfuse F3B

7　BIown fuse lamp DS3B

8　P.S. 2 PRIMARY 3 AMPfuse F3B

9　BIown fuse lamp DS2B

lO FILAMENT 2 AMP fuse FIB
ll BIown fuse flamp DSIB

12 120V LINE POWER SUPPLY 2
circuit breaker CBIB

13 120V LINE POWER SUPPLY I
circuit breaker CBIA

14　FILAMENT 2 AMP fuse FIA

15　BIown fuse lamp DSIA

16　P.S. 1 PRIMARY3 AMPfuse F2A

17　BIown fuse lamp DS2A

18　+300 VOLTS l/2 AMPfuse F3A

19　Blown fuse lamp DS3A

20　+150 VOLTS l/4 AMPfuse F4A

21 -150 VOLTS l/4 AMPfuse F5A
22　BIown fuse lamp DS4A

23　BIown fuse lamp DS5A

一里堅牢3・ …諾蓋盟も霊監4申出

(旦) OFF. - Primary power on, but plate, bias and filament power off・

@ STANDBY. - Filament power on, but plate and bias power off・

(旦) READY・一Filament and bias power on, but plate power off.

(♀) ON. - Ail power on, equipment fully energized・

(2) ENERGIZING THE EQUIPMENT.

畦) STARTENG THE PULSE CONTROL UNTT FROM SHUT-DOWN.

NOTE

The timer-SynChronizer should be energized・ Refer to

Technical Manual for Loran Timer-Synchronizer Set

AN/FPN-41; CG-273-75.
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AN/FPN-42

OPERATORIS SECTION

CG-273-74

1. Check that all pulse

COntrOl unit panels and chassis are in

Place and secured.

2. At the pulse control

unit, Place屯e controIs in the posi-

tions indicated in table 3-2.

3. At the controI panel,

Select the operate transmitter by plac-

int TRANSMITTER SELECTOR switch

S7 (27, figure 3-2) in theXMTR l

to ANTENNA or XMTR 2 to ANTENNA

POSition.

4. At the operations build-

ings, Place屯e auxiliary circuit

breaker, Which supplies power to the

Pulse controI cabinet, in the on posi-

tion. At the coupling and load unit

REMOTE and WARNING REMOTE

OPERATION lamps DS4 and DS6 (4

and l, figure 3-8), Or LOCAL lamp

DS3 (6) may light, depending on the

POSition of LOCAL & REMOTE SEL-
ECTOR switch S7 (7).

5・ Atthe dualpower

SuPPly, Place BLOWER MOTOR circuit

breaker CB3 (1, figure 3-3) in the ON

POSition.

6. Place120V LINE

POWER SU事PLY l and 120 V LINE

POWER SUPPLY 2 circuit breakers

CBIA and CBIB (13 and 12, figure

3-3) in the ON position.

7. At the pulse control

unit, Check屯at the filament blown

fuse lamps on the dual power supply’

Pulse generators, and pulse analyzer

are lighted.

8. At the controI panel’

Place B+ PULSE GEN. 1 and B+ PULSE
GEN. 2 switches S9 and SlO (26and 8,

figure 3-2) in the on (up) position.

ORIGINAL

Paragraph

3-3.b. (2)(a)1.

1 P.S.1 P.S.2　PWR. SUPPLYSEL.

SWitch S3

2　% AMPL. potentiometer R55

3　PULSE SEL. Switch S1

4　BIown fuse lamp DS1

5 1.5A FILAMENT fuse F2

6 1.5A FILAMENT fuse F1

7　SCOPE TRIG. SELECTOR

SWitch S2

8　AMPL. CAL. potentiometer R52

ure 3-4. Electrical Pulse

Analyzer TS-1360 FPN-42

Panel ControI Locations

3-15



Pa.ragraph

3-3.b. (2)(a)9.

CG-273-74 AN/FPN- 42

0PERATOR-S SECTION

9. Check that the following lamps are lighted:

a. ControI panel pulse generator l on the pulse generator 2 on

lamps DSl and-Ds2 (28 and 7, figure 3-2〉.

b. All dual power supply lamps.

C. ControI panel OPERATE XMTR I or OPERATE XMTR 2 lamp

DS16 or DS17 (軌or ), indicating the operaLte tranSmitter selected in step i.

10. At the controI panel, Place PULSE GEN. SELECTOR SCOPE DIS-

PLAY switこ高S6 (4) in the PULSE GEN. 1 position.

1 INTENSITY potentiometer

2　HORIZ DC BAL potentiometer

3　HORIZ POS potentiometer

4　SWEEP TIME/CM-VERNIER

POtentiometer

5　HORIZ SENSITIVITY switch

6　HORIZ SENSITIVITY-VERNEER

POtentio meter

7　SWEEP TIME/CM switch

8　DC-AC switch

9　SYNC switch

lO SWEEP MODE potentiometer

ll SCALE LIGHT potentiometer

12　Power on lamp

13　TRIGGER LEVEL switch

14　TRIGGER SLOPE switch

15　AC-DC switch

16　VERT SENSITIVITY switch

17　VERT SENSITIVITY-VERNIER

POtentiometer

18　VERT POS potentiometer

19　VERT DC BAL potentiometer

20　FOCUS potentiometer

Figure 3-5. Oscilloscope OS-103/FPN, Front Panel ControI Locations
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AN/FPN-42

OPERATOR-S SECTION

CG-273-74

TABLE 3-2. TRANSMITTER CONTROL GROUP

OA-2631/FPN-42, INITRAL CONTROL S田TTINGS

Paragraph

3-3・ヰ(2池)土工

CONTROL �LOCATION �SETTING 

PULSEGEN.1EXCITATION �ControIpanel ControIpanel ControIpanel �OPERATEBUS OPERATEBUS Off(down) 

SWitchS4 

PULSEGEN.2EXCITATION 

SWitchS5 

B十PULSEGEN.1switchS9 

B+PULSEGEN.2switchSlO �ControIpanel �Off(down) 

B+XMTRIswitchSll �ControIpanel �Off(down) 

B+XMTR2switchS12 �ControIpanel �Off(down) 

INTERLOCKDISABLE �ControIpanel Dualpowersupply Dualpowersupply Dualpowersupply �Off(down) OFF OFF OFF 

SWitchS13 

BLOWERMOTORcircuit 

breakerCB3 

120VLINEPOWERSUPPLY 
2circuitbreakerCBIB 

120VLINEPOWERSUPPLY 
1circuitbreakerCBIA 

里・ Place SIGNAL SELECTOR switch Sl (2) in the lOO KC position.

12. At the monitor oscilloscope, the waveform of figure 5-1d, With

an amplitud6_るf at least 3 volts peak to peak, Should be displayed.

13. At the controI panel, Place SIGNAL SELECTOR switch Sl (2,

figure 3-2)五‾the PULSE GEN. OUTPUT position.

14. At the monitor oscilloscope) the waveform of figure 5-1e’With

an amplitud6_between 3. 6 and 8. O volts peak to peak, Should be displayed.

15. At the controI panel, Place PULSE GEN. SELECTOR SCOPE

DISPLAY sv両ch S6 (4, figure 3-2) in the PULSE GEN. 2 position.

16. Repeat steps ll through 14.

ORIGINAL 3-17



Figure

3-6.

69

6了

65

6う

6I

59

57

55

53

5i

49

47

45

4う

CG-273-74 AN/FPN-42

OPERATORIS SECTION

I　　　　　　2　　　　3　　　　　　　4　　　　　5　　　　　　6

42　　　4i　　40　　う9　　う8　　う了　　36　　　35　　　34　　　3う　　　　　う2　　引

1 MI RECTIFIER CURRENT meter　　　　　7　M7 RECTIFIER CURRENT meter

2　M2 RECTIFIER CURRENT meter　　　　　8` M8 RECTIFIER CURRENT meter

3　M3 RECTIFIER CURRENT meter　　　　　9　M9 RECTIFIER CURR丑NT meter

4　M4 RECTIFIER CURRENT meter lO　-300V BIAS VOLTAGE meter M13

5　M5 R田CTIFIER CURRENT meter ll　-600V BIAS VOLTAGE meter M14

6　M6 RECTIFIER CURRENT meter　　　12　Filament-Plate switch S17

Figure 3-6. Power Supply Assembly PP-2540/FPN-42, Front Panel ControI Locatio哩
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AN/FPN-42

0PERATORIS SECTION

CG-273-74

Legend for Figure 3-6 (Cont)

13　PRIMARY VOLTAGE switch Sl

14　PRIMARY VOLTAGE meter M18

15　PLATEON l lampDS14

16　BIAS ON lamp DS15

17　FIL. READY lamp DS13

18　PLATE VOLTAGE switch S3

19　BRAS VOLTAG田switch S2

20　FIL. VOLTAGE switch S4

21 OC POWER ON lamp DS3

22　gB POWER ON lamp DS2

23　OA POWER ON lamp DS1

24　DIMMER CONTROL transformer

T9

25　-300 BIAS ADJUST transformer T7

26　-600 BRAS ADJUST transformer T8

27　COUPLING AND LOAD

INTERLOCK INDICATOR lamp DS29

28　P. A. INTERLOCK INDICATOR　　-

lamp DS28

29　POWER SUPPLY INTERLOCK

INDICATOR lamp DS22

30　LOW LIN田ALARM DISABLE

INDICATOR lamp DS30

31 LOW LINE ALARM switch S12

32　F9 BLOWN FUSE INDICATOR

lamp DS33

33　F7 BLOWN FUSE INDICATOR

lamp DS27

34　F8 BLOWN FUSE INDICATOR

lamp DS32

35　F6 BLOWN FUSE INDICATOR

lamp DS26

36　LOW LINE VOLTS RESET

SWitch Sl1

37　F5 BLOWN FUSE INDICATOR

lamp DS12

38　F4 BLOWN FUSE INDICATOR

lamp DSl1

39　3 STRIKE RESET switch S9

40　F3 BLOWN FUSE INDICATOR

lamp DS9

41 F2 BLOWN FUSE INDICATOR

lamp DS8

42　FI BLOWN FUSE INDICATOR

lamp DS7

ORI GINA L

Figure

3-6

43　LOW LINE VOLTS INDICATOR

lamp DS31

44　0VERLOAD RESET switch SlO

45　-300V OVERLOAD INDICATOR

lamp DS18

46　-600V OVERLOAD INDICATOR

lamp DS17

47　3. 8KV OVERLOAD INDICATOR

lamp DS19

48　7. 5KV OV田RLOAD INDICATOR

lamp DS20

49 15. 5KV OVERLOAD INDICATOR

lamp DS21

50　BKR. TRIP OVERLOAD INDI-

CATOR lamp DS16

51 LOWER MAN. PLATE VOLT

ADJ. switch S24

52　AUTO-MANUAL switch S16

53　AUTO PLATE VOLT ADJ.

POtentiometer R40
54　RAISE MAN. PLATE VOLT ADJ.

SWitch S23

55　PLATE VOLTS MAX. 1amp DS23

56　PLATE VOLTS MIN. lamp DS24

57　START switch S8

58　FIL. ONlamp DSlO

59　EMERGENCY STOP switch S7

60　P.A. CAB. BLOWERS ON

lamp DS25

61 P.A. TUBE BLOWERS ON
lamp DS4

62　POWER SUPPLY CAB. BLOWERS

ON lamp DS5

63　POWER SUPPLY TUBE BLOWERS

ON lamp DS6

64　ELAPSED TIME meter M19

65　3. 8KV DRIVER PLATE VOLTAGE

meter M17

66　7.75KV DRIVER PLATE VOLT-

AGE meter M16
67 15.5KV PLATE VOLTAG田meter

M15
68　M9 RECTIFIER CURRENT meter

69　M8 RECTIFIER CURRENT meter

70　M7 RECTIFIER CURRENT meter

3-19



Paragraph

3-3.b. (2)(a)17.

CG-273-74 AN/FPN-42

OPERATOR'S SECTION

NO冒E

The pulse control unit should be in this state before a

transmitter is energized.

17. At the controI panel, COnneCt a Pulse generator to the operate

transmitter可placing PULSE GEN SELECTOR switch S8 (6, figure 3-2) in the

1 TOTAL CATHODE CURRENT

meter M2

2　TUB田SELECTOR switch S17

3　SIGNAL SELECTOR switch S18

4　EMERGENCY STOP switch S19

5 INDIVIDUAL CATHODE CURRENT

meter Ml

ure 3-7. Amplifier Assembly

AM-2481 FPN-42, ControI Panel,

Front Panel ControI Locations

3-20

P.G. 1TOXMTRl-P.G. 2TO
XMTR20r P.G. 1 TOXMTR2-
P.G. 2 TOXMTR I position. Atpulse

generator l or 2, OPERATE lamp DSl

(1, figure 3-1) should be lighted, de-

Pending on which pulse generator is

COnneCted to 'the operate transmitter.

18. At the controI panel,

Place the pulse generator connected to

the standby transmitter in the standby

COndition, by placing B+ PULSE GEN.

1 or B+PULSE GEN. 2 switch S9or

SlO (260r 8, figure 3-2) in theoff

(down) position.

19. Place the operate

transmitter〇百十switch (B+ XMTR I or

B+XMTR 2 switchSll or S12, 22or 12)
in the on (up) position.

NOTE

B+ VOltage cannot be applied

until the transmitter is in the

ready condition.

(垣) PLACING A TRANS-

MITTER IN THE OFF CONDITION

FROM THE SHUT-DOWN CONDITION.

1. Inspect the equipment to

mSure that all doors and panels are

SeCured and all grounding hooks are

SeCured in the clips provided.

2. Check that high voltage

POWer SuPPly FIL・ VOLTAGE, BIAS

VOLTAGE, and PLATE VOLTAGE

SWitches S4, S2, and S3 (20, 19 and 18,

figure 3-6) are in the off (down) position.

Place AUTO-MANUAL switch S16 (52)

in the MANUAL position.

ORI GINA L



AN/FPN- 42

0PERATORIS SECTION

CG-273-74 Paragraph

3-3・旦・ (2埋)3・

3. Atthetransmitter building, Placethe auxiliary wall circuit breaker

(supplying毒wer to the coupling and load unit) in the on position. At the coupling

and load unit, TRANSMITTER I ON ANTENNA or TRANSMITTER 2 0N ANTENNA

lamp DSI or DS2 (8,Or 3, figure 3-8) should light depending upon the position of

COntrOI panel TRANSMITTER SELECTOR switch S7 (27, figure 3-2).

4・ Place the main wall circuit breaker) SuPPlying power to the high

VOltage power supply for transmitter l or transmitter 2, in the on position・ Note

that the three high voltage power supply POWER ON lamps DS3, DS2, and DSl

(21, 22, and 23, figure 3-6) are lighted.'

i

NO冒E

The transmitter is now in

the off condition.

(少　PLACING A TRANS-

MITTER IN THE STANDBY CONDI-

TION FROM THE OFF CONDITION.

1. At the high voltage

POWer SuPPly place PRIMARY VOLT-
AGE switch Sl (13, figure 3-6), in

turn, in the UNREGULATED OA, OB,

and qC positions. Check that PRI-

MARY VOLTAGE meter M18 (14) indi-

CateS between 187 and 229 volts for

each position.

2. At the coupling and load

unit, Place LOCAL & REMOTE SELEC-

TOR switch S7 (7, figure 3-8) in the

local (left) position. LOCAL lamp DS3

(6) should light.

3. At the high voltage

POWer SuPPly, depress START switch
S8 (57, figure 3-6) and check the

following :

a. LOW LINE VOLTS
INDICATOR lamp DS31 (43) flashes.

b. Low line volts audible

alarm sounds・ Depress the LOW LINE

VOLTS RESET switch Sll (36).

ORIGINAL

1 WARNING REMOTE OPERATION

lamp DS6

2　PUSH TO READ switch S1

3　TRANSMITTER 2 ON ANTENNA

lamp DS2

4　REMOTE lamp DS4

5　BLOWER RESET switch

(part of Kl)
6　LOCAL lamp DS3

7　LOCAL & REMOTE SELECTOR

SWitch S7

8　TRANSMITTER I ON ANTENNA

lamp DS1

9　ANTENNA TUNING inductor Ll

lO ANTENNA CURRENT meter Ml

ure 3-8. Antenna Cou

CU-807 FPN-42

Panel ControI Locations

3-21



Paragraph

3-3・ヰ(2)(♀)三・ C・

CG-273-74 AN/FPN- 42

0PERATORIS SECTION

NOTE

At the controI panel, the low line voltage alarm bell should

SOund and transmitter l or transmitter 2 LOW V IND lamp

DS9 or DSll (19, 13, figure 3-2) shouldbe lighted. The

alarm and lamp may be reset by momentarily placing LOW

VOLT RESET XMTR I or LOW VOLT RESET XMTR 2

SWitch S14 0r S15 (17 or 15) in the up position.

C・ Three INTERLOCK INDICATOR lamps DS29’DS28’and DS22

(27, 28, and 29, figure 3-6) are lighted.

d・ Six OVERLOAD INDICATOR Lamps DS16 through DS21 (45

through 50) are lighted・ If any lamps are not lighted (audible alarm sounds) de-

PreSS OVERLOAD RESET switch SlO (44).

NOTE

At the controI panel) the overload alarm buzzer may sound

and transmitter l or transmitter 2 OVERLOAD IND lamp

DSlO or DS12 (200r 14, figure 3-2) may light. The alarm

and lamp may be reset by depressing OVERLOAD RESET

XMTR I or OVERLOAD RESET XMTR 2 switch S16 or

S17 (180r 16).

e・ Atthe highvoltagepower supply) Panel lamps are lighted. If not’

OPerate DIMMER CONTROL transformer T9 (24, figure 3-6) for desired i11umination.

f. Four BLOWERS ONlamps DS25, DS4, DS5, and DS6 (60
through 63) are lighted.

4. At the high voltage power supply, Place FIL. VOLTAGE switch

S4 (20, figure 3-6) in the on (up) position. Note that after 15 seconds FIL. ON

lamp DSlO (58) lights, and after 5 minutes FIL. READY lamp DS13 (17) lights.

5・ At the transmitter, Place SIGNAL SELECTOR switch S18 (3,

figure 3-7) in the INPUT position. Observe the transmitter monitor oscilloscope

Pattern. The waveform of figure 5-1i with an amplitude of from 15 to 30 volts

Peak to peak should be displayed.

NOT田

The transmitter is now in the standby condition.

㊥ PLACING A TRANSMITTER IN THE R早ADY CONDITION FROM THE
STANDBY CONDITION.一At the high voltage power supply’Place BIAS VOLTAGE

3-22 ORIGINAL
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OPERATOR'S SECTION

CG-273-74 Par agraph

3-3・旦・ (2埋)

SWitch S2 (19, figure 3-6), in the on (up) position. Note that -600V BIAS

VOLTAGE meter M14 (11) reads approximately 540 volts, and that -300V BRAS

VOLTAGE meter M13 (10) reads approximately 270 volts. BIAS ON lamp DS15

(16), and controI panel transmitter l or 2 READY lamp DS4 or DS6 (24 or lO,
figure 3-2) should light.

NOTE

The transmitter is now in the ready condition.

(e) PLACING A TRANSMITTER IN THE ON CONDITION FROM THE
READY CONDITION.

1. At the high voltage power supply, Place AUTO-MANUAL switch

S16 (52, figure 3-6) in the AUTO position.

2. At the coupling and load unit, Place LOCAL & REMOTE SELEC葛

TOR switch‾料(7, figure 3-8) in the remote (right) position WARNTNG REMOT田

OPERATION and REMOTE lamps DS6 and DS4 (1 and 4) should light. At the high

VOltage power supply; nOte that PLATE ON lamp DS14 (15, figure 3-6) lights; and

15. 5 KV PLATE VOLTAGE meter M15 (67), 7.75 KV DRIVER PLATE VOLTAGE

meter M16 (66), and 3. 8 KV DRIVER PLATE VOLTAGE meter M17 (65) indica-

tions increase smoothly (in less than 15 seconds) to 14 kv, 7 kv and 3.5 kv,

respectively. At the controI panel, tranSmitter l or 2 0N lamp DS5 or DS7

(25 or ll, figure 3-2) should light.

NO冒E

B+ VOltage may also be applied manually, and controlled by

the high voltage power supply PLATE VOLTAGE, RAISE

MAN. PLAT田VOLT ADJ. and LOWER MAN. PLATE VOLT

ADJ. switches S3, S23, and S24 (18, 54, and 51, figure 3-6).

3. At the transmitter controI panel, Place SIGNAL SELECTOR switch

S18 (3, figure 3-7) in the OUTPUT position. The transmitter monitor oscilloscope

Should display the waveform of figure 5-1m.

NOTE

The transmitter is now in the on condition.

(f) INTERCHANGING TRANSMITTERS.

1. If the standby transmitter is not in the ready condition, Place it in

the ready cふdition in accordance with paragraphs (2) or (3).

ORIGINAL 3-23



Paragraph

3-3・旦・ (2〉(1)三・

CG-273-74 AN/FPN- 42

0PERATORIS SECTION

2. At the controI panel, Place the operate transmitter B+ SWitch (B十

ⅩMTR I or B+XMTR 2 switch Sll or S12, 22, Or 12, figure 3-2) in theoff (down)

POSition.

3・ Place TRANSMITTER SEL田CTOR switch S7 (27) in the XMTR I

TO ANTENNA position (if transmitter 2 was the operate transmitter), Or in the

XMTR 2 TO ANTENNA position (if transmitter l was the operate transmitter).

4. Connect the pulse generator which fed the original operate trans-

mitter to the new operate transmitter by placing PULSE GEN SELECTOR switch

S8 (6) inthe P.G. 1 TOXMTR l - P.G. 2 TOXMTR 2positionif itwas inthe
P・G. 1 TOXMTR 2 - P.G. 2 TOXMTR I position’Or Viceversa.

NOTE

The transmitters are now interchanged.

旦・ Place B十XMTR I switch Sll (22) (if transmitter 2 was the operate

transmitter) or B+ XMTR 2 switch S12 (12) (if transmitter l was the operate

transmitter) in the on (up) position.

NO冒E

At the controI panel, the audible overload alaLrm and trans-

mitter l or 2 OVERLOAD IND lamp DSlO or DS12 (20 or

14, figure 3-2) may be reset by depressing OVERLOAD

RESET XMTR I or OVERLOAD RESET XMTR 2 switch

S16 or S17 (18 or 16). At the high voltage power supply,

the audible overload alarm and the six OV田RLOAD

INDICATOR lamps DS16 through DS21 (45 through 50,

figure 3-6) may be reset by depressing OVERLOAD RE-

SET switch SlO (44).

(g) INTERCHANGING PULSE GENERATORS.

1・ At the controI panel) Place the standby pulse generator in the on

COndition by placing B+ PULSE GEN. 1 or B+ PULSE GEN. 2 switch S9 0r SlO

(26 or 8, figure 3-2) in the on (up) position.

2・ Select the standby pulse generator for oscilloscope display by

placing PUIj舌E GEN. SELECTOR SCOPE DISPLAY switch S6 (4) in the PULSE

GEN. 1 or PULSE GEN. 2 position. Repeat steps (a) 11 through (a) 14.

3・血terchange pulse generators by placing PULSE GEN. SELECTOR

SWitchS8 (6) intheP.G. 1 TOXMTR l - P.G. 2 TOXMTR 2positionif itwas in
the P.G. 1 TOXMTR 2 - P.G. 2 TOXMTR I position’Or Viceversa.
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OPERATOR'S SECTION

CG-273-74 Paragraph

3-3・旦・ (2)喧)阜

NOTE

The pulse generators are now inter・Changed.

4. Place the new standby pulse generator in the standby condition by

placing B+瓦JLSE GEN. 1 or B+ PULSE GEN. 2 switch S9 or SlO (26or 8) in the

Off (down) position.

(里) OPERATING THE STANDBY TRANSMITTER INTO THE DUMMY

LOAD.

1. If the staLndby transmitter is not in the ready condition) Place it in

the ready cchdition in accordance with paragraphs (2) or (3).

2. At the high voltage power supply for the operate transmitter) Place

AUTO-MANもAL switch S16 (52, figure 3-6) in the MANUAL position.

3. Depress LOWERMAN. PLATE VOLT ADJ. switch S24 (51) until

PLATE VOLTS MIN. lamp DS24 (56) lights.

4. Place PLATE VOLTAGE switch S3 (18) in the on (up) position.

旦. When 15. 5 KV PLATE VOLTAGE meter M15 (67) indicates approx-

imately 5 kv, Place coupling and load unit LOCAL & REMOTE SELECTOR switch

S7 (7, figure 3-8) in the local (left) position・

NOT田

If an overload indicaLtOr lamp on the operate high voltage

power supply goes out (audible alarm sounds), indicating

an overload due to the switching’reSet the overload indi-

cator and audible alarm. The overload indicator and

audible alarm at the pulse control unit should also be reset・

6. At the high voltage power supply for the operate transmitter)de-

press RAISE-MAN. PLATE VOLT ADJ. switch S23 (54, figure 3-6) unti1 15. 5
KV PLATE VOLTAGE meter M15 (67) indicates 14 kv.

7. At the controI panel’Place the standby pulse generator B+ SWitch

(B+ PULSEaEN. l or B+ PULSE GEN. 2 switchS9 or SlO 260r 8, figure 3-2) in
the on (up) position.

8. At the high voltage power supply for the standby transmitter) Place

PLATE VO亡TAGE switch S3 (18, figure 3-6) in the on (up) position.
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NO冒E

The standby transmitter is now operating into the dummy

load; The standby transmitter can be operated at less

than normal B+ VOltage, by applying the B十VOltage

manually.

(3) DE-ENERGIZING THE EQUIPMENT.

(か　PLACING A TRANSMITTER IN THE READY CONDITION FROM

THE ON CONDITION.

NO冒E

To place a transmitter in the ready condition from the

On COndition by remote means, Perform steps上and呈.

To place a transmitter in the ready condition from the

On COndition by local means, Perform steps i 4 and 5.

1. At the controI panel, Place B+ XMTR I switch Sll (22, figure
3-2) or B+ XMTR 2 switch S12 (12) (depending on which transmitter is to be placed

in the ready condition) in the off (down) position.

2. The audible overload alarm in the pulse control unit may sound,

and transmi記er l or 2 OVERLOAD IND lamp DSlO or DS12 (20 or 14) may light.

The alarm and lamp may be reset by depressing OVERLOAD RESET XMTR I

Or OVERLOAD RESET XMTR 2 switch S16 0r S17 (18 or 16).

NOTE

The transmitter is now in the ready condition. At the high

VOltage power supply, the audible overload alarm may

SOund and one or more OVERLOAD INDICATOR lamps

may be out. The alarm and lamps may be reset by de-

PreSSing OVERLOAD RESET switch SlO (44, figure 3-6).

3. At the high voltage power supply of the transmitter to be placed in

the ready cc;討ition, Place AUTO-MANUAL switch S16 (52, figure 3-6) in the

MANUAL position.

4. Depress LOWER MAN. PLATE VOLT ADJ. switch S24 (51) until

PLATE VOLTS MIN. 1amp DS24 (56) lights.

亘. When 15. 5 KV PLATE VOLTAGE meter M15 (67) indicates

approximately 5 kv, Place PLATE VOLTAGE switch S3 (18) in the off (down)

POSition.
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NOTE

The transmitter is now in the ready condition.

(P) PLACING A TRANSMITTER IN THE STANDBY CONDITION FROM
THE READY CONDITION. - At the high voltage power supply, Place BIAS

VOLTAGE switch S2 (19, figure 3-6) in the off (down) position.

NO冒E

The transmitter is now in the standby condition.

(g) PLACING A TRANSMITTER IN THE OFF CONDITION FROM THE
STANDBY CONDITION.

1. At the high voltage power supply) Place FIL・ VOLTAGE switch

S4 (20, figure 3-6) in the off (down) position・

2. After waiting 5 minutes to allow the tubes to cool, depress

EMERGENd予sTOP switch S7 (59).

NO冒E

The transmitter is now in the off condition.

(皇) PLACING A TRANSMITTER IN THE SHUT-DOWN CONDITION FROM

THE OFF CONDITION.一At the transmitter building, Place the main wall circuit

breaker’SuPPlying power to the high voltage power supply for transmitter l or

transmitter 2, in the off position.

NO冒E

The transmitter is now in the shut-down condition.

(♀) ROUTINE SHUT-DOWN OF THE PULSE CONTROL UNET.

NOTE

Do not shut down the pulse control unit until both trans-

mitters have been shut down.

1. Atthe controIpanel, Place B+ PULSE GEN. 1 and B+ PULSE

GEN. 2 switthes S9 and SlO (26 and 8, figure 3-2) in the off (down) position.
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2. At the dualpower supply, Place 120 V LINE POWER SUPPLY l

and 120 V LINE POWER SUPPLY 2 circuit breakers CBIA and CBIB (13 and 12,
figure 3-3) in the OFF position.

呈. Place BLOWER MOTOR circuit breaker CB3 (1) in the OFF

POSition.

4. At the operations building, Place the auxiliary circuit breaker,

SuPPlying power to the pulse control unit, in the off position.

NO冒E

The pulse control unit is now in the shut-down condition.

色) SECURING THE TRANSMITTER GROUP.

1. De-energize hoth transmitters and the pulse control unit in

accordance読th steps (2) q) through (2) (e).

2. At the transmitter building, Place the auxiliary circuit breaker,

SuPPlying power to the coupling and load unit, in the off position.

NOTE

The transmitter group is now in the shut-down condition.

(呈) EMERGENCY SHUT-DOWN OF A TRANSMITTER.

WARNING

Use this procedure only in the event of an unusual condi-

tion in which injury to operating personnel or damage to

the equipment might result.

1. Depress controI panel EMERGENCY STOP XMTR I switch S2

(30, figure §二2) or EMERGENCY STOP XMTR 2 switch S3 (3); Or tranSmitter

EMERGENCY STOP switch S19 (4, figure 3-7); Or high voltage power supply

EMERGENCY STOP switch S7 (59, figure 3-6).

2. At the transmitter building, Place the main wall circuit breaker,

SuPPlying power to the high voltage power supply for transmitter l or transmitter

2, in the off position.

NO冒田

The transmitter is now in the shut-down condition.
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吐) EMERGENCY SHUT-DOWN OF THE PULS田CONTROL UNET.

WARNING

Use this procedure only in the event of an unusal conditions

in which injury to operating personnel or damage to the

equipment might result・

1. At the controI panel, depress EMERG田NCY STOP XMTR l and

EMERGENdr sTOP XMTR 2 switches S2 and S3 (30 and 3, figure 3-2).

2. At the operations building) Place the a雌iliary circuit breaker for

the pulse control unit in the off position・

3. Reset overload indicators at the controI panel and high voltage

POWer SuPPly.

妙EMERGENCY SHUT-DOWN OF THE COUPLING AND LOAD UNIT.

WARNING

Use this procedure only in the event of an unusual condi-

tion in which injury to operating personnel or damage to

the equipment might result・

1. Depress both transmitter EMERGENCY STOP switches S19

(4, figure 3-7), Or both high voltage power supply EMERGENCY STOP switches
S7 (59, figure 3-6).

2. At the transmitter building, Place the auxiliary circuit breaker

for the coupling and load unit in the off position・

⊆. TUNING ADJUSTMENTS. No tuning adjustments should be made by non-

technical operating personnel.

d. PRECAUTIONS.

(1)哩堅塁OPerate the equipment with doors open, Panels removed’Or

interlocks disabled, unless trouble-Shooting.

(2) ± ground all points within the working area before servicing any

Part Of the transmitting equipment.

(3)坐里墾里have at least two persons in the transmitter building when

trouble-Shooting the transmitting equipment・
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(4) E型堅Shut down the transmitting equipment from the on condition using

the EMERGENCY STOP switches unless a genuine emergency exists.

(5) j±I塑make any adjustment to the controIs behind the access door of a

Pulse generator; Or tO AUTO PLATE VOLT ADJ. potentiometer R40 (53, figure
3-6) and -300 BIAS ADJUST and -600 BRAS ADJUST transformers T7, and T8

(25, and 26) of a high voltage power supply.

NO冒E

If any adjustment to these controIs is necessary, nOtify a

qualified technician.

3-4. SUMMARY OF OPERATING PROCEDURES.

a. ROUTINE STARTING PROCEDURE.

(1) At the operations building, Place the auxiliary circuit breaker in the on

POSition.

(2) At the dual power supply, Place the three circuit breakers (1, 12, and
13, figure 3-3) in the ON position.

(3) At the controI panel, Place pulse generator l or 2 on the operate bus
by placing PULSE GEN. 1 EXCITATION or PULSE GEN. 2 EXCITATION switch

S4 or S5 (29 0r 5, figure 3-2) in the OPERATE BUS position.

(4) Select the operate transmitter by placing TRANSMITTER SELECTOR
SWitch S7 (27) in the XMTR I TO ANTENNA or XMTR 2 TO ANTENNA position.

(5) Place the operate transmitter B+ SWitch (B+ XMTR l or B十XMTR 2)

SWitch Sll or S12 (22 or 12) in the on (up) position.

(6) Energize the pulse generator as selected in step (3), by placing B+

PULSE GEN. l or B+ PULSE GEN. 2 switch S9 or SlO (26 or 8) in theon (up)

POSition.

(7) Connect the pulse generator as selected in step (3) to the monitor

OSCilloscope by placing PULSE GEN. S田LECTOR SCOPE DISPLAY switch S6 (4)

in the PULSE GEN. 1 or PULSE GEN. 2 position.

(8) Place SIGNAL SELECTOR switch Sl (2) in the PULSE GEN. OUTPUT

POSition. Check that the monitor oscilloscope display is as shown in figure 5-1e.

(9) Connect the pulse generator selected in step (3) to the operate trans-

mitter selected in step (4), by placing PULSE GEN. SELECTOR switch S8 (6)

in the P.G. 1to XMTRl-P.G. 2to XMTR2or P.G. 1to XMTR2-P.G. 2to
XMTR I position.
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(10) At the transmitter building, Place the main and auxiliary circuit
breakers in the on position.

(11) At the coupling and load unit, Place LOCAL & REMOTE SELECTOR
SWitch S7 (7, figure 3-8) in the local (1eft) position.

(12) At the high voltage power supply for the operate transmitter, depress
START switch S8 (57, figure 3-6).

(13) Depress LOW LINE VOLTS RESET and OVERLOAD RESET switches
Sll and SlO (36 and 44) as required.

(14) At the controI panel, Place LOW VOLT RESET XMTR I or LOW VOLT
RESET XMTR 2 switch S14 or S15 (17 or 15, figure 3-2) in the up position, and
depress OVERLOAD RESET XMTR I or OVERLOAD RESET XMTR 2 switch S16

0r S17 (180r 16).

(15) At the high voltage power supply, Check that AUTO-MANUAL switch
S16 (52, figure 3-6) is in the MANUAL position.

(16) Place FIL. VOLTAGE and BIAS VOLTAGE switches S4 and S2 (20 and
19) in the on (up) position.

(17) Place AUTO-MANUAL switch S16 (52) in the AUTO position.

(18) When BIAS ON lamp S15 (16) lights, Place coupling and load unit
LOCAL & REMOTE SELECTOR switch S7 (7, figure 3-8) in the remote (right)

POSition.

(19) At the controI panel, Place SIGNAL SELECTOR switch Sl (2, figure
3-2) in the ANTENNA position. Check that the monitor oscilloscope display is

as shown in figure 5-1f.

NO冒E

The operate transmitter is now in the on condition.

b. ROUTINE SHUT-DOWN.

NOTE

Steps (1) through (4) place a transmitter in the shut-down

COndition. If it is desired to place the transmitter group

in the shut-down condition perform steps (1) through (9).

(1) At the controI panel, Place B+ XMTR I or B+ XMTR 2 switch Sll or
S12 (22 or 12, figure 3-2) in the off (down) position.
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(2) At the high voltage power supply, Place BRAS VOLTAGE and FIL.
VOLTAGE switches S2 and S4 (19 and 20, figure 3-6) in the off (down) position.

Wait five minutes before continuing.

(3) Depress EMERGENCY STOP switch S7 (59).

(4) Place the main circuit breaker in the off position.

(5) Repeat steps (1) through (4) for the second transmitter.

(6) At the transmitter building, Place the auxiliary circuit breaker in the
Off position.

(7) At the controI panel, Place B+ PULSE GEN. 1 and B+ PULSE GEN. 2
SWitches S9 and SlO (26 and 8, figure 3-2) in the off (down) position.

(8) At the dual power supply, Place the three circuit breakers (1, 12, and
13, figure 3-3) in the OFF position.

(9) At the operations building place the auriliary circuit breaker in the off

POSition.

3-5. EMERGENCY OPERATION

竺・ OPERATE AND STANDBY EQUIPMENT. - In case of an emergency the
OPerate and standby conditions of the transmitters and/or pulse generators may

be interchanged, aS described inparagraphs 3-3旦(2) q) and (蔓)・

旦・ REDUCED POWER OPERATION.一皿the event of the failure (indicated by
the lack of individual cathode current) of a transmitter power amplifier tube (Vl

‘ through V8) when no spares are available, PrOCeed as follows:

NO冒E

If the failure occurs in the operate transmitter, first inter-

Change transmitters.

(1) Place the standby transmitter in the off position in accordance with

ParagraPhs3-3!(3) @, (旦), and@・

(2) Ground all points in the area of tubes Vl through V8 (see figures 2-4
and 2-5) with the ground hooks provided.

(3) Remove the tube in which the failure occured, in accordance with

ParagraPh3-7♀ (3).

(4) Remove the corresponding tube from the other side of the push-Pull
Circuit

3-32 ORI GINA L



AN/FPN- 42

OPERATOR'S SECTION
CG-273-74 Paragr aph

3-5・ヰ(5)

NO冒E

Tubes Vl through V4 form one side of the push-Pu11 circuit,

the corresponding tubes in the other side of the push-Pull

Circuit are V5 through V8) reSPeCtively.

(5) Remove the filament, grid’and plate leads for the removed tubes, in

Order to eliminate the possibility of a short circuit.

NOTE

If the operate transmitter should fail before a replacement

tube is available for the standby transmitter) the standby

may be interchanged with the operate transmitter to pro-

Vide reduced power operation. If necessary’remOVe

appropriate tubes from defective operate transmitter to

PrOVide full power operation of the standby transmitter.

3-6・ TEST PROCEDURES (FOR TEST EQUIPMENT ONLY)

Although Loran Transmitting Set AN/FPN-42 contains built in test features,

it is not itself a piece of test equipment, therefore no test procedures are pro-

Vided under this heading・

3-7. OPERATOR-S MAINTENANCE

a. ROUTINE OPERATING CHECKS

(1) LAMP CHECKS.

(至) Check all amber and red lamps. m general, all amber lamps should

be lighted’and all red lamps should be out・ Exceptions to the generality follow:

1. At the controI panel) amber transmitter l or 2 ON lamp DS5 or

DS7 (25 or l了, figure 3-2〉 should be outif that transmitter is in the ready condition.

呈・ At the high voltage power supply, red PLATE ON lamp DS14 (15,

figure 3-6) should be lighted if the transmitter is in the on condition.

色) Check all green lamps as follows:

1. Atthe high voltage power supply) allgreen lamps should be lighted.

2. At the coupling and load unit’either of the two green lamps may

be lighted. If both lamps are either lighted or out simultan∞uSly, the trans-

mitter group is not operating normally.
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3. At the controI panel, either of the two green lamps ma.y belighted.

If both lamps are either lighted or out simultaneously, the transmitter group is

not operating normally.

4. At either pulse generator, the green lamp may be lighted. If both

lamps are either lighted or out simultaneously, the transmitter group is not

OPerating normally.

(2) ROUTINE CHECK CHART.

(竺) Table 3-3 provides data to be used to establish a permanent record

Of the equipment condition. The record should indicate when circuits are no

Ionger operating at peak efficiency, and provide a guide for the preventive

maintenance program.

但) Record the data required for the items listed every hour. If certain

readings remain within tolerance for several days at a time, reCOrd less fre-

quently, but at least every four hours.

NOTE

The recording of waveforms can be performed accurately

by using Polaroid Oscilloscope Camera Model F-296.

(3) PROCEDURES FOR USING THE PULSE ANALYZER. - Although the
OPerator during his checks does not normally measure the relative amplitude of

each cycle within a transmitted pulse, the following procedure is provided for his

use if he is requested to use the pulse analyzer.

NOTE

The transmitter must be on, and operating into the

antenna for proper operation of the pulse analyzer.

(窒) At the controI panel, Place SIGNAL SELECTOR switch Sl (2,

figure 3-2) in the PULSE ANALYZER position.

(皇) At the pulse analyzer, Place P.S.1 P.S.2 PWR. SUPPLY SEL.

SWitch S3 (1, figure 3-4) in the power supply l (left) or the power supply 2 (right)

POSition depending on which pulse generator is feeding the operate transmitter.

(!) Place SCOPE TRIG. SELECTOR switch S2 (7) in the PULSE
ANALYZER position.

(皇) Place PULSE SEL. switch Sl (3) inany of eight position (1 through 8),

depending on which pulse is to be analyzed.
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(e) Set % AMPL. potentiometer R55 (2) to the lOO position.

復　Observe the pulse and the reference trace on the monitor oscillo-

SCOPe. Adjust AMPL. CAL. potentiometer R52 (8) until the peak r-f cycle in the

Pulse is coincident with the reference trace as shown in figure 5-1h.

NO冒E

The pulse analyzer is now calibrated and ready for pulse

Shape measurements.

(g) The pulse shape measurements are all relative to the peak cycle in

the pulse:‾These relative readings are obtained from % AMPL. potentiometer

R55 (2, figure 3-4).

也Aiter the pulse analyzer has been calibrated, rOtate % AMPL.

POtentiometer R55 (2) so that the peak of the preceding cycle is coincident with
the reference trace. Record the cycle number of the pulse and its corresponding

reading.

(i) Repeat step (h) for each r-f cycle in the leading edge of the pulse.

(j ) After all measurements have been made, Place SCOP田TRIG.

SEL田CTOR switch S2 (7) in the NORMAL position.

b. PREVENTIVE MAINTENANCE

WARNING

No preventive maintenance is to be performed on the coupling

and the load unit unless both transmitters are placed in the

Standby condition.

(1) DAILY MAINTENANCE.一The suggested daily routine is the main-

tenance of an accurate and complete log containing a11 oscilloscope displays and

meter readings of table 3-3 in tabular form.

(2) W田EKLY MAINTENANCE. - The weekly routine consists of inspecting

and cleaning transmitter group components.

WARNING

Observe all high-VOltage safety precautions before perform-

ing any of these maintenance operations. It is absolutely

necessary for the safety of personnel to short circuit all
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CG-273-74 Paragraph

3-7・ヰ(2)

high-VOltage capacitors with the grounding rods provided.

Since high-VOltage capacitors tend to recharge them-

Selves, their terminals must be kept short circuited dur-

ing handling or storage.

NO冒E

Inspect the following for cracks) Chips) blisteringタdis-

COIoration’leaks’1oose connections) dirtタCOrrOSion)

and loose grounding leads.

(a) TUBES. - Clean with a lint free cIoth. Pay particular attention to

glass or 6料amic envelopes. This is important because glass etching may cause

external flash-OVer. If the deposits are di鱒icult to removeタmOisten with a

nonflammable cleaning fluid・ Clean exposed terminals with a crocus cIoth or

No. 0000 sandpaper.

CAUTION

During routine maintenance checks) eVery Cleaning pro-

Cedure should be followed by inspection since the act of

Cleaning may inadvertently loosen a connection・

(b) TUBE SOCKETS AND CONNECTORS.一When necessary, Clean

connector言with a nonflammable cleaning fluid, and brush tube pins and sockets.

(少　CAPACITORS. - Tighten all loose connections.

(皇) RESISTORS. - Clean the metal ends of the ferrite type resistors

with a brush or cIoth dipped in nonflammable cleaning fluid. If necessary, uSe

CrOCuS CIoth or No. 0000 sandpaper.

WARNING

Do not touch power resistors immediately after shutdown.

They are usua11y very hot and can cause severe burns.

(呈) FUSES AND FUSE CLIPS.一Clean when necessary with No・ 0000

Sandpaper.

(i) TRANSFORMERS AND FILTER CHOK田S. - Clean with dry cloth;

clean tarnished and oxidized connectors with Nb. 0000 sandpaper.

(g) OPEN COIL INDUCTORS.一Clea,ning is best accomplished by dir-

ecting a stream of compressed air at the inductor・
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(旦) HIGH VOLTAGE BUSHINGS AND INSULATORS.一Tighten connections

if loose; eXamine gaskets and clean with a damp cIoth.

(i) ALL OTHER INSULATORS. - Clean with a damp cIoth.

(j ) AIR FILTERS. - Normally, Weekly cleaning is sufficient. Clean
more oft元if necessary. Remove filters from mounting and brush exterior

accumulation of dust; WaSh in trisodium phosphate. After allowing filter to dry

thoroughly) SPrayWith SAE-30タ-40’Or -50 oil. If necessary’Check and tighten

the flexible sleeving on the blower.

(室) CABINET AND CHASSIS. - Use a compressed air hose to blowout all

loose dust from the entire transmitter.

(3) MONTHLY MAINTENANCE.

(り　Check all bolts, nutS and screws and, if necessary, tighten them.

Examine the connections to all components where other than a simple soldered

joint is used.

(せ) Clean the contacts of the following switches by washing with alcohol.

1・ SIGNAL SELECTOR switch S18 (3, figure 3-7).

三・ TUBE SELECTOR switch S17 (2, figure 3-7).

三・ PULS田GEN・ 1 EXCITATION switch S4 (29, figure 3-2).

生　PULSE GEN・ 2 EXCITATION switch S5 (5, figure 3-2).

旦・ SIGNAL SELECTOR switch Sl (2, figure 3-2).

旦・ PULSE GEN SELECTOR switch S8 (6, figure 3-2).

ユ・ PULSE SEL. switch Sl (3, figure 3-4).

㊥血spect and clean, if necessary, the radiators on the power tubes to
be certain there is no foreign material impeding air flow.

(d) Inspect grounding hooks to be certain no conductors are frayed and

and that蚕:もund connections are secure.

1句Inspect wiring after each cleaning for loose connections. Particular

attention should be directed to the high current carrying points such as bus

COnneCtions.

(f) Inspect high power capacitors for signs of internal pressure by look-

ing for d馬ortion of containers, SuCh as bulging sides or end caps. Relieve
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PreSSure On defective components before attempting to remove them from the unit.

This may be done by melting the solder at one of the seals. Protective safety

glasses must be wom during this operation.

喧) Remove one panel from the protective duct on top of the transmitter.

Clean the output terminals and roof. Inspect the spark gap for pitting and clean

if necessary.

(h) Check the positions of all mechanical interlock cheaters and switch

rod positions. Reset if necessary.

(4) LUBRICATION.

@　TUBE COOLING BLOWER・ - The blower assembly contains two

grease fittings and two oil reservoirs which require monthly lubrications.

坐) SLIDES. - Grease slides monthly・

也　GROUNDING SWITCHES・一Grease grounding switches monthly・

塑　HINGES・ - Grease door and controI panel hinges monthly・

C. EMERGENCY MAINTENANCE. - Most maIfunctions may be considered in

On6-bf two groups; these are (1) overloads and (2) loss of pulses.

(1) OVERLOADS. - Overloads are indicated by lamps (20 and 14, figure
3-2) and audible alarms on the controI panel, and lamps (45 through 50, figure

3-6) and alarms on the high voltage power supply. When overloads occur, the

Circuit involved is immediately apparent through observation of the six overload

indicator lamps on the high voltage power supply. Intermittent and infrequent

OVerload indications, uSually caused by humidity, dust accumulation, etC. , are

quite normal. These overloads do not constitute trouble. However, if the 3-
Strike relay strikes out immediately after being re8et One Or tWO times by de-

PreSSing 3 STRIKE RESET switch S9 (39), a VaCuum tube, insulator, Or high
VOltage lead is probably arcing and a visual inspection should be made to Iocate

the defective component. (If the overload occurs in the operate transmitter, the

transmitters should be interchanged in accordince with paragraph 3-3皇(2)㊤・ )

Table 3-4 should aid the operator in determining the area to check for the indi-

Cated overloads. This visual check should be made with the transmitter energized

SO that the arc may be seen. To energize the transmitter, depress 3 STRIKE

RESET switch S9 (39). When the cause of the overload has been determined, de-

energize the transmitter as described in paragraph 3-3b(3) and correct the fault.

WARNING

Personnel should not attempt to get too cIose to the trans-

mitter during a visual check because of the extremely high

VOltages (14kv) present. Before working on the equipment,

remove power, and ground all points in the working area.
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NOTE

When the 3-Strike relay strikes out, high voltage power

SuPPly PLATE ON and BIAS ON lamps DS14 and DS15 (15

and 16, figure 3-6) should go out and light twice, and

then remain out even though PLATE VOLTAGE and BIAS

VOLTAGE switches S3 and S2 (18 and 19) are in the on

(up) position. At the controI panel, the READY and ON
lamps for transmitter l (DS4 and DS5; 24 and 25, figure

3-2), Or for transmitter 2 (DS6 and DS7, 10 and ll),

depending on the operate transmitter should go out and

light twice, and then remain out.

TABLE 3-4. LORAN TRANSMITTING SET AN/FPN-42,

OVERLOAD TRACING

0VERLOADINDICATOR �INSPECTVICINITYOF: 

15.5KVOVERLOADINDICATOR �Transmitteroutputanddriver 

lampDS21andBKR.TRIP �StageS(VlthroughVlO) 

OVERLOADINDICATORlampDS16 

7.75KVOVERLOADINDICATOR �1.FirstIPAstage(VllandV12) 

lampDS20andBKR.TRIP �2.Highvoltagepowersupply 

OVERLOADINDICATORlampDS16 

3.5KVOVERLOADINDICATOR �Pulsedriverchassis 

lampDS19andBKR.TRIP 

OVERLOADINDICATORlampDS16 

-600VOVERLOADINDICATOR �1.Transmitteroutyutanddriver 

lampDS17andBKR.TRIP �StageS(VlthroughVlO) 

OVERLOADINDICATORlampDS16 �2.FirstIPAstage(VllandV12) 

3.Highvoltagepowersupply 

-300VOVERLOADINDICATOR �Pulsedriverchassis 

lampsDS18andBKR.TRIP 

OVERLOADINDICATORlampDS16 

BKR.TRIPOVERLOAD �Thislampgoesoutforalla-Cand 

INDICATORlampDS16 �d-COVerloads.Whentheoverload 
ispresentinana-CCircuitonly, 

thislampshouldbeoutandallof 

thed-COVerloadlampsshouldbe 

lighted. 
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(2) LOSS OF PULSES.

CG-273-74 Paragraph

3-7.三・ (2)

NO冒E

If the pulses are lost in the operate transmitter) inter-

change transmitters as described in paragraph 3-3b

(2) ". If the pulses are lost in the operate pulse gtn-
erator, interchange pulse generators as described in

ParagraPh 3-3里(2) @・

(a) Check the blown fuse lamps on the dual power supply・ If any of these

lamps ar6-not lighted, rePlace the corresponding fuse.

(P) Check the BLOWN FUSE ENDICATOR lamps on the high voltage

power supply・ If any of these lamps aLre lighted replace the corresponding fuse.

(⊆) Qperate the standby transmitter into the dummy load as described in

paragraph 3一迦(2) (塾). Place the switches listed in table 3-5 in the position indi-

cated. Compare the waveform on the monitor oscilloscope with that specified in

the waveform column. If the waveform is incorrect, remedy the trouble by

fo1lowing the instructions outlined in the correction column・

NO冒田

When transmitter controI panel SIGNAL SELECTOR switch
Sl is placed in the OUTPUT position) aS indicated in the

last step of table 3-5’the waveform of figure 5-1m and

each individual cathode current indication of table 3-3 wi11

not be correct unless the transmitter is operating into the

antenna. Therefore, OPerate the transmitter into the

antenna before placing SIGNAL SELECTOR switch Sl in

the OUTPUT position.

WARNING

Before making any tube changes in a pulse generator, turn

off the B+ in that chassis by placing the appropriate controI

panel pulse generator B+ SWitch (26 or 8, figure 3-2) in the

Off (down) position. Before making any tube changes in a

transmitter’COmPletely de-energize the transmitter as

described in paragraph 3-3旦(3〉 and ground all points in the

WOrking area.
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TABLE 3-5. LORAN TRANSMITTING SET AN/FPN-42,

LOSS OF PULSE TROUBLE-SHOOTING

CON冒ROし L O CATION SET TING WAVE FORM CORR田CTION

PULSE CONTROL UNIT

S工GNAL �ControIpanel �100KC �Figure5-1d �Checktheca- 

SELEC_ ����blingbetween 

TOR ����thescreen 

SWitchSl ����roomandthe Pulsecontrol unit. 

SIGNAL �ControIpanel �TRIGGERS �Figure5-1a �Checktheca一 

SELEC- ����blingbetween 

TOR ����thescreen 

SWitchSl ����roomandthe Pulsecontrol unit. 

PULS田　GENERATOR

SIGNAL �ControIpanel �MODULAT- �Figure5-1b �ReplaceV8and 
SELEC一 ��ING ��V9 

TOR SWitchSl ��SIGNAL 

SIGNAL �ControIpanel �DR○○P �Figure5-1c �1.Ifthewaveform 

SELEC一 ��MODULATOR ��iscompletely 

TOR ����absent,rePlace 

SWitchSl ����Vl,V2,andV7. Ifthisdoesnot remedythe trouble,PrO- Ceedtostep2. 2.hstalltheorig- inaltubeswhich wereremoved instepl.Re一 PlaceV6.If thisdoesnot COrreCtthe trouble,PrO- Ceedtostep3. 
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TABLE 3-5. LORAN TRANSMITTING SET AN/FPN-42,

LOSS OF PULSE TROUBLE-SHOOTING (Cont)

冒able

3-5

CONTROL �LOCATION �SETTING �WAVEFORM �CORRECTION 

PULSE GENERATOR (Cont)

SIGNAL �ControIpanel �DR○○P �Figure5-1c �3.Installtheorig- 

SELEC- ��MODULATOR ��inalV6.Replace 

冒OR ����V3,V4,andV5. 

SWitchSl ����Ifthisdoesnot COrreCtthetrou_ ble,PrOCeedto Step4. 4.Installtheorig一 inaltubeswhich wereremoved instep3.Re一 placeVlO,Vll, andV12.Ifthis doesnotcorrect thetrouble,PrO- Ceedtostep,5. 5.Installtheorig一 inaltubeswhich wereremovedin SteP4.Replace V13andV14. 

S工GNAL �ControIpanel �PULSE �Figure5-1e �1.ReplaceV15and 

SELEC- ��GEN. ��V16.Ifthisdoes 

TOR ��OUTPUT ��notcorrectthe 

SWitchSl ����trouble,PrOCeed tostep2. 2.血Stalltheorig- inaltubeswhich wereremovedin StePl.Replace V17andV18. 

PULSE DRIVER

SIGNAL �Transmitter �INPUT �Figure5-1i �Checkthecable 

SELEC一 �COntrOIpanel ���betweentheoper一 

冒OR ����ationsbuilding 

SWitchS18 ����andthetrans一 mitterbuilding. 
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TABLE 3葛5. LORAN TRANSMITTING SET AN/FPN-42,

LOSS OF PULSE TROUBLE-SHOOTING (Cont)

CONTROL LOCA冒工ON SE TTING WAVE FORM CORR E CTION

PULSE DRIⅤER (Cont)

SIGNAL �Transmitter �PULSE �Figure5-1j �ReplaceVl,V2, 

SELEC一 TOR SWitchS18 �COntrOIpanel �DRIVER ��V3,andV4. 

TRANSMITT ER

SIGNAL

SELEC-

TOR

SWitch S18

SIGNAL

SELEC-

TOR

SWitch S18

SIGNAL

SELEC-

冒OR

SWitch Sl

Transmitter

COntrOI panel

Transmitter

COntrOI panel

Transmitter

COntrOI panel

1ST IPA

2ND IPA

OUTPUT

Figure 5-1k

Figure 5-11

Figure 5-1m*

Replace Vll and

V12.

1. Place the TUBE

S田LECTOR

SWitch to V9.

Check the INDI-

VIDUAL CATH-

ODE CURRENT

meter reading.

2. Repeat step lfor

VlO. The correct

meter reading for

either switch

POSition for the

SO rate is found in

table 3-3. Re-

Place the tube

COrreSpOnding to

the incorrect

meter reading.

Read the INDI一

VIDUAL CATH-

ODE CURRENT

meter for Vl

through V8, by

Placing the TUBE
SELECTOR

SWitch in the

COrr eSPOnding

POSition. The
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TABLE 3-5. LORAN TRANSMITTING SET AN/FPN-42,

LOSS OF PULSE TROUBLE-SHOOTING (Cont)

Par agr aph

3-7・三・ (3)

CONTROL �LOCATION �SETTING �WAVEFORM �CORRECTION 

TRANSMITTER (Cont)

SIGNAL

SELEC-

TOR

SWitch Sl

Transmitter

COntrOI panel

OUTPUT Figure 5-1m* COrreCt* meter

reading for these

SWitch positions

for the SO rate is

found in table

3-3. Replace

the tube corre-

SPOnding to the

incorrect meter

reading.

*The traLnSmitter must be operating into the antenna, Otherwise incorrect

indications will be obtained.

(3) REPLACEMENT OF TUBES. - Figures 3-9 through 3-12 give the
10Cation of the tubes (except for the high voltage power supply, and monitor

726/6A」5W 8I4A 726/6A」5W BI4A 3I4A 3I4A )I4A ○○5/6AQ5W � 

ロ　ロ 　Ii ��� 

。　　　」」　ロロロ。 

⑥ �□ 
○○5/6AQ5W 8I4A ���ロ　　ロ 

Figure 3-9. Pulse Generator O-706/FPN-42, Tube Locations

ORI GINA L

V2 575I

VI 5687WA

V758I4 A

V658I4A

VI5 5687WA

V「7 5687WA

Vi6 568了WA

VI8 5687WA
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LEFT　CABINET �RIGHT　CABiNET 

SECTION �SECTiON 

TOPSHELF �TOP　SHELF 

Vi　V2　　V3　　V4 �V5　　V6　　V了　　V8 

〇〇〇〇 �〇〇〇 

幸司に三三

Figure 3-10. Amplifier Assembly

FPN-42,

Tube Locations
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/□□88♀ 

□ 

Figur es

3-11 and 3-12

Figure 3-11. Power Supply Assembly PP-2541/FPN-42, Tube Locations

乙6 4A I4A と6 26 4A � 

◎ l ◎　◎◎ 　臆.`寅ヽ ��∨ 

○ � �∨ ∨ 

◎ 

∨ ∨ 

◎　　　　　　○ 

∨ 

Figure 3-12. Electrical Pulse Analyzer TS-1360/FPN-42, Tube Locations
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OSCilloscope; refer to Volume 3 and Appendix I, reSPeCtively) used in the

transmitter group. The following procedures should be used when replac-

ing tubes in a transmitter.

WARNING

Ifo not attempt to replace any tube in the transmitter until

all plate, bias and filament voltages have been removed,

and all high voltage points have been carefully grounded

With the grounding hooks provided. In addition, B+

VOltages should be removed from the dual power supply

bower supply l or 2), Pulse generator, mOnitor oscil-
loscope, and pulse analyzer when replacing tubes.

(a) REPLACEMENT OF TYPE 7800/7899 TUBES.

1. Remove the filament leads at the tube terminals by rotating the

COnneCtOr Clamp in a countercIockwise direction. Use care to avoid striking the

tube envelope with the heavy connector.

2. Loosen the grid clamp from the grid ring and lift clear of the

tube.

3. Discomect the plate lead at the feedthrough terminal using a,

Small wrench.

4. Lift the tube clear of the ceramic socket, keeping a firm grasp

On the lifting handles, and remove from the cabinet. Insta11 the plate lead on the

new tube.

5. Install the new tube by reversing steps l through 3.

(b) REPLACEMENT OF TYPE 304TH TUBES.

1. Using a small screwdriver, loosen the screws holding the griq

and plate heat dissipating connectors in place. Carefully remove the connectors

from the tube.

2. Carefu11y lift the tube from the socket using a c10th. Avoiq

touching the tube envelope which becomes extremely hot during normal operation.

3. Install the new tube by reversing steps l and 2.

(c) REPLACEMENT OF TYPE 4PR60A TUBES.

1. Using a small screwdriver, loosen the screw holding the plate

heat dissipating connector in place, and remove the connector.
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2. Lift the tube from the socket using a cloth. Avoiding touching

the tube envelope which becomes extremely hot under normal operation.

3. Install the new tube by reversing steps l and 2.

@) REPLACEMENT OF TYPE 3CXlOOA5 TUBES・

1. Using a small screwdriver, loosen the screw tightening杜Le Plate

Clamp to the plate heat sink.

2. Lift the tube directly from the socket.

3.血stall the new tube by reversing steps l and 2.
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SECTION 4

PRINCIPLES OF OPERATION

4-1. OVERALL FUNCTIONAL DESCRIPTION.

旦　GENERAL.

(1) A Loran-C system consists of three or four Loran-C stations, Which
transmit high powered, aCCurately timed groups of pulses, and a receiver which

uses the pulses to very accurately determine its navigational position.

(2) A typical Loran-C system consists of a master station designated M and
two slave sta・tions designated X and Y) Which transmit r-f pulses consisting of

Short bursts of lOO-kc sine-WaVe Signals. The transmissions from the slave

Stations are timed with respect to those from the master station in order to estab-

1ish an accurate basis for time measurement, and to assure that the signals arrive

at the receiver in sequence and without overlapping.

(3) Each station transmits once during the group repetition interval (GRI)

Which starts with the transmission of the master pulses. These signals are

received by the X and Y stations which insert predetermined coding delays before

they transmit their pulses. These delays are of different lengths・ The X-Station

delay is shorter; therefore X transmits before Y.

(4) The stations operate on any one of six basic repetition rates designated

H) L) S) SH) SL) and SS which correspond to repetition intervals of 30’000;

40)000; 50)000; 60) 000; 80JOOO; and lOO) 000 microseconds, reSPeCtively. In

addition) eaCh of these rates can be modified by any one of eight specific repetition

rates which are slight variations of the basic rates.

(5) The stations operate in either a multipulse or single pulse mode. In the

multipulse modeタthe master station transmits a series of nine pulses and the

Slave stations each transmit a series of eight pulses, SPaCed either lOOO or 500

microseconds apart) OnCe eaCh repetition interval. In the single pulse mode, the

master station transmits two pulses and each slave station transmits one pulse

during each interval.

(6) The signals transmitted by the stations _have both ground-WaVe and sky-

WaVe COmPQnentS. The ground-WaVe COmPOnent traVels parallel to the earthls

Surface at an approximate rate of 162) 000 nautical miles per second. The sky-

WaVe COmPOnent traVels upward and is reflected off the ionosphere to the receiver

ln One Or mOre hops. The travel time Qf the sky wave from the transmitter to the

recelVer is dependent upon a number of varying factors which limit its usefulness

for making accurate time measurements.
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(7) Under certain conditions, the first hop sky-Wave Signal may arrive at

the receiver as soon as 30 microseconds after the ground-Wave Signal. In order

to make measurements on the ground wave only, the receiver makes measure-

ments during the first 30 microseconds of the received pulse. The multipulses

are phase coded to eliminate the effects of multihop sky-WaVe trains. To phase

COde, the lOO-kc pulse carrier is phase shifted in steps of 180 degrees so工hat the

COntaminating effects of the sky wave on the ground wave are eliminated.

(8) Each Loran-C station consists of a receiving antenna, a timer-SynChro-

nizer, a tranSmitter group, and a transmitting antenna.

伍) The timer-SynChronizer is composed of two timers and one switching

unit. One timer is chosen to be the operate timer and the second the standby

timer. The operate timer at the master station generates timing triggers and a

lOO-kc reference signal for the transmitter group, and it monitors the signals

received from the slave stations. At the slave station, the operate timer-SynChro-

nizes with the received master signals and generates timing triggers and lOO-kc

excitation for the transmitter. The switching unit of the timeILSynChronizer set

routes the triggers and lOO-kc carrier wave from the operate and standby timers

to the transmitter group.

但) The transmitter group generates high power r-f pulses and radiates

these pulses from the transmitting antenna. The timing of the generated pulses is

accurately controlled by the operate timer triggers. The r-f phase is controlled

by the operate lOO-kc signal. Circuits within the transmitter control the charac-

teristics of the output pulse, SuCh as rise and decay time, duration, amPlitude

and pulse shape.

b. TRANSMITTER COMPONENTS.

(1) The transmitter group consists of a pulse controI cabinet, tWO tranS-

mitter cabinets, tWO blower assemblies, tWO high vc,ltage power supplies, and a

COuPling and load unit, aS functionally illustrated in the overall block diagram,

figure 4-1.

(2) The pulse controI cabinet consists of a controI panel, tWO Pulse

generators, a dual power supply, a mOnitor oscilloscope, a Pulse analyzer, and

a cabinet blower. The two primary functions of the pulse controI cabinet are:

the generation of properly shaped r-f pulses which drive the transmitters and

the provision of means for remote controI of the high powered portion of the

transmitter. The secondary function of the circuitry is the monitoring of key

WaVeforms within the transmitter to provide a means for checking the operation

Of the transmitter circuits. Two identical pulse generators are requiredタSince

each transmitter requires its own driving source. The pulse generator-tranS-

mitter connection can be interchanged by switching circuits controlled at the

COntrOI panel.
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Figure 4-1. Loran Transmitting Set AN/FPN-42, Overall BIock Diagram
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(3) Each transmitter cabinet contains a pulse driver and power amplifier.

This equipment supplies a high powered pulse output for each input pulse from the

pulse controI cabinet・ The output from one transmitter is fed through the antenna

tuning coil to the transmitting antenna) While the output from the other transmitter

is fed into a resistive dummy load・ These connections may be interchanged at

the controI panel. A blower assembly is attached to each transmitter to provide

forced ventilation for cooling the final power amplifier and second IPA tubes.

(4) A high voltage power supply, Which provides plate and bias voltages, is

associated with each transmitter. ControI circuits in the power supply cabinet

control the application of output voltages to the load circuits. Under certain

conditions’the output plate voltages can also be controlled at the controI panel.

(5) The coupling and load cabinet contains the antenna tuning coil and the

dummy load・ The antenna tuning coil tunes the transmitter output to the trans-

mitting antenna at a frequency of lOO kc. The dummy load dissipates the output

power of the transmitter not connected to the transmitting antenna. A switching
circuit is provided for interchanging the transmitter and load connections. The

SWitch is controlled from the controI panel.

(6) ControI circuits Iocated throughout the entire transmitter group control

the routing of the transmitter inputs and outputs) the connections between the

pulse generators and transmitters) the energlZlng Of all circuits) the application

of signals to the monitor oscilloscopes and the action of interlockJ OVerload) and

low voltage protection circuits. Since these controI circuits are not specifically

located in one part of the transmitter group? the discussion of the theory of

operation of these circuits is separated from the discussion of individual functional

SeCtions.

阜　DUPLICAT田CIRCUITS. - For normal operationJ the transmitting equip-

ment need only consist of a pulse control unit with one pulse generator) a tranS-

mitter with its aLSSOCiated blower, a high voltage power supply) and a coupling and

load unit. However, in order to provide continuous station operation during

maintenance, duplicate pulse generator) tranSmitter) blowerタand high voltage

POWer SuPPly units are provided.

4-2. FUNCTIONAL SECTIONS.

a. puLSE CONTROL UNIT. (Seefigure 6-12.)

(1) CONTROL PANEL.一Since the controI panel circuits operate in

COnjunction with other controI circuits in the equipment, its functional operation

is discussed in step皇under ControI Circuits.
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(2) PULSE GENERATOR.

畦) GENERAL. - The pulse generator forms precisely shaped r-f pulses

Which are fed to the pulse driver chassis in the transmitter. The pulse generator

COnSists of the fo11owing circuits: 100-kc squarer, filter, and cathode follower;

transmitter trigger circuits and delay line; gate generatOr and paraphase ampli-

fier; 100-kc gate, amPlifier, and paraphase amplifier; Pedestal generator and

Shaper; 100-kc modulator; droop compensation pedestal generator and shaper;

droop modulator; and line driver cathode followers. The pulse generator is shown

in block form in figure 4-2. Figure 4-3 presents the voltage waveforms occurring

in the pulse generator. The schematic diagram of the pulse generator is shown

in figure 6-13.

(少INPUT SIGNALS.

1. The input signals to the pulse generator consist of a gated lOO-kc

Signal and transmitter triggers. The lOO-kc signal consists of a block of lOO-kc

Sine-Wave Signals occurring once during each group repetition interval. The

duration of the lOO-kc signal and the repetition rate are dependent upon various

COntrOI settings in the timer-SynChronizer. For the multipulse mode of operation

With lOOO-microsecond pulse spacing, the duration of the lOO-kc signal is usually

longer than lO, 000 microseconds. For 500-microsecond pulse spacing or for

Single pulse operation, it is possible for the duraLtion to be shorter. For multi-

Pulse operation at a slave station, eight transmitter triggers, SPaCed lOOO micro-

SeCOnds or 500 microseconds apart, aLre fed to the pulse generator 〔山ring the

interval of the lOO-kc signal. For single pulse operation, Only one trigger

appears during the interval of the lOO-kc signal.

2. At a master station, for either multipulse or single pulse opera-

tion, an eXtra tranSmitter trigger is fed to the pulse generator in addition to the

eight triggers or single trigger. At a master station, blink circuits in the timer-

SynChronizer may cause the extra trigger to blink off and on at vaLrious rates. At

Slave stations, the blink circuits may cause the entire group of eight triggers or

the single trigger to jump from 150 to「500 microseconds from its normal position

at some fixed rate. Since the transmitter output pulses are synchronized with the

transmitter triggers, they also blink when the input triggers are blink-COded. The

group repetition interval of the input triggers and lOO-kc signal is fixed at certain

Selectable values within a range of 29, 300 to lOO, 000 microseconds.

@) DETAILED CIRCUIT OPERAⅢON.

⊥ 100-KC SQUARER, FILTER AND CATHODE FOLLOWER.

a. The lOO-kc reference sine-WaVe input from the timer-SynChro-

nizer is fed to isolation transformer Tl through jack J7. Transformer Tl isolates
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the ground circuits of the timer-SynChronizer from the pulse generator. The

lOO kc from one of the secondaries (terminals 5 and 6) of Tl is direct coupled to

the grid (pin 7) of cathode follower V7B. The output of V7B is coupled to jack J5

through capacitor C24 to serve as a lOO-kc monitor. The lOO kc from the other

SeCOndaLry (terminals 3 and 4) of Tl is coupled to the grid (pin 2) of squarer V2

through capacitor Cl.

b. Squarer V2 1imits its sine-WaVe input to a fixed amplitude

Square WaVe, SO that later stages will be driven by a constant amplitude signal

regardless of amplitude variation in the input waveforms from the timer-SynChro-

nizer. (See figure 4-4. ) The squarer is a cathode-COuPled doubled-ended clipper

Which dips the positive and negative swings of the lOO-kc input, at the same fixed

level above and below the zero voltage axis, tO PrOVide a symmetrical square

Wave OutPut. The circuit consists of cathode follower V2A, and amplifier V2B,

With a common cathode resistor. The grids (pins 2 and 7) of V2A and V2B are

maintained at 70 volts with respect to ground by a voltage divider (RlO and R9)

across the plate supply. This bias voltage allows symmetrical clipping around

the zero voltage axis. The bias is applied to each grid through an isolation

resistor (R5 and R8). The portion of the input signal coupled to pin 7 from pin 2

by R5 and R8 is bypassed to ground by capacitor C3. When no input signal is

PreSent both V2A and V2B conduct, and there is a 15一VOlt drop across resistor

R7, SO that the plate voltage of V2B is 285 volts. As the input positive half cycle

4-8

Figure 4-4. mlse Generator O-706/FPN-42, 100-kc Squarer,

fiIPPl班ed Schema債c magram
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reaches approximately 3 volts, the increased voltage drop across R6 (due the

additional current drawn by V2A), CauSeS V2B to cut off. At cut off, the plate

voltage of V2B increases to 300 volts) and remains at this point until V2B starts

conducting again. As the input negative half cycle reaches approximately 3 volts)

V2A is cut off. As a result, V2B conducts until the bias to cathode voltage

relationship limits further conduction. At this point, the voltage at the plate of

V2B is 270 volts. The amplifying and clipping action in the circuits produces a

30-VOlt peak-tO-Peak square wave output at the plate (pin 6) of V2B.

c. The output of squarer V2 is coupled to the grid (pin 2) of

cathode follower VIA through capacitor C46. The low impedance output at the

cathode (pin 3) of VIA is coupled to the input (terminaL1 1) of low pass filter FLl・

Filter FLl removes all harmonics from the lOO-kc square wave leaving only the

fundamenta1 100-kc sine wave component with a, fixed amplitude characteristic at

the output terminal (terminaL1 3).

2. TRANSMITTER TRIGGER CIRCUITS AND DELAY LINE.

aL. The input transmitter triggers from the timer-SynChronizer

aLre fed to isolation transformer T2 through jack J6. Transformer T2 isolates

the ground circuits of the timer-SynChronizer from the pulse generator. Three

Parallel outputs are taken from the secondary of T2. One output is coupled to
SCOPE TRIGGER switch Sl through capacitor C18. When Sl is in the MULTI

position, the triggers are fed directly to isolation transformer T3 and to the grid

bin 7) of cathode follower VIB, through capacitor C35. Transformer T3 isolates
the ground circuits of the monitor oscilloscope from the pulse generator) and its

OutPut is used to trigger the monitor oscilloscope. The low impedance output at

the cathode (pin 6) of VIB is fed to isolation transformer T7. Transformer T7

isolates the ground circuits of the transmitter from the pulse generator) and its

OutPut is used to trigger the transmitter monitor oscilloscope・

b. A second output of T2 is fed to droop compensation pedestal

generator vlO (refer to paragraph 7). A third output of T2 is fed to the input

(termina1 1) of delay line DLl through matching resistor Rl17. Delay line DLl

delays the transmitter triggers by five microseconds. The delayed triggers at

the output (termina1 2) of DLl are fed to gate generator V8 (refer to paragraph 3

and E). The delayed triggers are used to trigger the circuits which form the

pulse. In this way) the monitor oscilloscopes and the droop compensation

pedestal generator are triggered before the start of the pulse・

3. GATE GENERATOR AND PARAPHASE AMPLIFIER.

a. The delayed triggers from delay line DLl are coupled to gate

generator V6 through diode CR5 and capaLCitor C12. Diode CR5 passes only

positive triggers to V6. Gate generator V6 (see figure 4-5) is a monostable
multivibrator which produces one gate pulse for each trigger input. The gate

width is primarily determined by the RC time constant of potentiometer R42)

resistor R43, and capacitor Cll; and is adjustable from 20 to 130 microseconds
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Paraphase Amplifier, Simplified Schematic Diagram

by means of GATE WIDTH potentiometer R42. Tube V6A is normally cut off and

V6B is normally conducting due to the biases established by resistors R37 and R38

in the grid circuit of V6A, and R42 and R43 in the grid circuit of V6B. When a

POSitive trigger arrives at the grid (pin 2) of V6A, the grid voltage rises, Pulling
the tube out of cutoff. When current starts to flow in V6A, the plate (pin l) voltage

faLlls. The negative going plate swing of V6A is coupled to the grid (pin 7) of V6B

through capacitor Cll, Cutting off the tube and causing the plate (pin 6) voltage to

rise. The tube remains in this unstable state until the charge on Cll leaks off

through R42 and R43 in seriesJ and the grid voltage of V6B rises sufficiently to

allow current to flow once again・ The tube then retums to its normally stable

State With V6A at cutoff. The gate output is obtained from point A, the junction of

resistors R40 and R41 which make up the plate load for V6B.

b. The gate, a POSitive pulse between 20 and 130 microseconds

Iong, is coupled from point A through capacitor ClO to the grid (pin 2) of para-

Phase amplifier V7A. Paraphase amplifier V7A has equal plate and cathode

4-10 ORIGINA L
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resistors, R47 and R46, reSPeCtively. The outputs of V7A, Which are obtained

at the plate (pin l) and the cathode (pin 3), are aPPrOXimately the same peak-tO-

Peak amplitude but of exactly opposite phase. A voltage divider consisting of
resistors R31 and R33 establishes a d-C POtential of 19 volts at point B. The

divider is bypassed by capacitor C40. A similar voltage divider consisting of

resistors R34 and R35 establishes a d-C POtential of -19 volts at point C. This

divider is bypassed by C41. The negative gate output from the plate (pin l) of V7A

is coupled to point B through capacitor C9, and the positive gate output from the

Cathode (pin 3) of V7A is coupled to point C through capaLCitor C8. The waveforms

at points B and C are then negative and positive gates superimposed on fixed d-C

levels. These waveforms are used in the lOO-kc gate to control the number of

lOO-kc cycles in the pulse.

4. 100-KC GATE, AMPLIFIER AND PARAPHASE AMPLIFIER.

a. The lOO-kc gate circuits form a train of lOO-kc sine waves of

the desired length, by gating the c-W Signal output (termina1 3) of low pass filter

FLI with the gating signals from paraphase amplifier V7A.

b. Seefigure 4-6. The input lOOkc is fedto diodes CRl and CR2

through isolating resistors R12 and R13. During the time when no gating wave-

form exists, diodes CR3 and CR4 are forwa,rd biased, thereby back biasing diodes

CRl and CR2 and preventing any lOO kc from reaching the output. When the gating

Pulses occur, CR3 and CR4 are back biased, thereby allowing CRl and CR2 to
COnduct. Diode CRI passes the negative half-CyCles of the input lOO kc, and CR2

PaSSeS the positive half-CyCles. The negative and positive half-CyCles are recom-
bined at point A, tO form a train of lOO-kc sine waves during the duration of the

gating pulse. Resistor R14 serves as a load for CRl aLnd CR3, and trimmer
CapaCitors C48 and C49 serve to minimize the amplitude of gating transients.

C. The gated lOO-kc output is coupled to the grid (pin 2) of triode

amplifier V3A through capacitor C4. The amplified waveform at the plate (pin l)

Of V3A is coupled to the grid (pin 7) of paraphase amplifier V3B through capacitor

C6. The operation of V3B is similar to that of V7A except that the voltage divider

biasing networks are omitted. The lOO KC BAL potentiometer (R21) is included

as a part of the cathode resistance to provide a means of balancing the amplitude

Of the outputs at the plate (pin 6) and the cathode (pin 8).

5. PEDESTAL GENERATOR AND SHAPER.

a. The delayed transmitter triggers at the output termina.1 of

delay line DLl are coupled to the grid (pin 2) of pedestal generator V8, through

diode CR6 and capacitor C13. Diode CR6 passes only positive triggers to V8.

See figure 4-7. Pedestal generator V8 is a monostable multivibrator, Similar in

design to ga.te generator V6. The output, a POSitive rectangular pulse, is taken

from point A, the junction of resistors R52 and R53 which make up the plate

ORIGINAL 4-11
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ure 4-6. Pulse GeneraLtOr O-706/FPN-42 100-KC Gate

Simplified Schematic Diagram臆臆

resistance of the second stage (V6B). The pulse width is controlled by PULSE

ⅥDTH potentiometer R55, and the output is fed to the grid (pin 2) of pedestal

Shaper V9A.

b. Pedestal shaper V9A consists of a cathode follower with RISE

TIME and DECAY TIME potentiometers R58 and R59 comected in series for the

Cathode resistance. The output is taken from point B, the junction of the two

COntrOIs, Where capa’Citor C26 is comected to ground. The rise time of the out-

Put Pulse is controlled by the charging time of C26 through R58) and the decay

time is contro11ed by the discharge of C26廿IrOugh R59. The two controIs are

normally set for the fastest rise and decay times.

C. The outputpulses are fed to the grid心in 7) of paraphase

amplifier V9B) Which provides two output signals of opposite polarity for the

lOO-kc modulator circuit. The operation of V9B is similar to that of V7A

except that the voltage divider biasing networks are omitted・ A secondary output
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Figure 4-7. mlse Generator O-706/FPN-42 Pedestal Generator

and Shaper’Simplified Schematic Diagram

is obtained from point C, the junc慣on of resistors R63 and R64 in the plate

Circuit of V9B. This outout is coupled to jack J4 through capacitor C36 as a

monitor on the circuit.

6. 100-KC MODULATOR.

a. The lOO-kc modulator circuit shapes the envelope of the lOO-kc

Pulse from paraphase amplifier V3B. It also attenuates any lOO-kc leakage

through the gate, and acts as a secondary safety device to prevent continuous

lOO-kc signals from reaching the transmitter in the event of a malfunction in the

lOO-kc gate or gate generator circuits.

b・ See fig岬re 4-8. The gated lOO置kc signals of opposite phase are

COuPled to points A and Bタfrom paraphase amplifier V3B, through capacitors

C5 and C7. The shaped modulating waveforms of opposite polarity are coupled to
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V4B

Figure 4-8. Pulse Generator O-7O6/FPN-42, 100-KC Modulator ,

Simplified Schematic Diagram

POints C and D, from paraphase amplifier V9B, through capacitors C16 and C17.
Diodes CR7 and CRlO act as d-C Clamps, PreVenting points C a.nd D, reSPeCtively,

from going above and below ground potential. The circuit is a balanced modulator

COnSisting of equal valued resistors R23 through R30, and diodes V4 and V5. If

either lOO-kc signal or modulating waveform is not present, there is no output.

C. For the signals as shown atpoints A, B, C andD, Circuit

OPeration is as follows: The negativemodulating pulse at point C appears (atten-

uated) at points E and H, thereby forward biasing diode V5A and back biasing

diode V4B. The positive modulating pulse at point D appears (attentuated) at

POints F and G, thereby forward biasing diode V5B and back biasing diode V4A.
The positive half-CyCles of the input signal at point B pass through V5B, and the

negative half-CyCles pass through V5A. The positive and negative half-CyCles

recombine at point I across Ioad resistor R79.

d. If the polarities of the modulating pulses were reversed, the

input signal at point A would pass through V4A and V4B, and V5A and V5B would
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be back biased. During the time when no modulating pulses exist, POints C and D

are at ground potential. Positive half-CyCles of the input signal at point A pass

through V4B to point I, Where they combine with and exactly cancel the negative

half-CyCles of the input signal which pass through V5A from point B.

7. DROOP COMPENSATION PEDESTAL GENERATOR AND

SHAPER.

a. Undelayed transmitter triggers from isolation transformer T2

are fed to the grid (pin 2) of droop compensation pedestal generator VlO through

diode CR8 and capacitor C19. Diode CR8 passes only positive triggers to VlO.

See figure 4-9. Tube VIO is a monostable multivibrator which produces a negative

rectangular pulse, aPPrOXimately 12, 000 microseconds in duration, from the

first trigger in each trigger group. Thus, the output pulse is Iong enough to

encompass an entire group of pulse generator output pulses. The operation of

VlO is similar to that of gate generator V6 except that the pulse duration is fixed

and primarily determined by capacitor C71 and resistor R71.

PEDESTAL PEDESTAし　　　　　　　　　CATHODE

GENERATOR sHAPER FOLLOWER

Figure 4-9. Pulse Generator O-7O6/FPN-42, Droop Compensation Pedestal

Generator

ORIGINA L
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b. The output pulse from the plate (pin l) of VlO is coupled

through capacitor C22, tO the grid (pin 2) of droop compensation pedestal shaper

VllA. The droop compensation pedestal shaper and cathode follower is a saw-

tooth generator or bootstrap sweep circuit. Tube VllA functions as a normally

Closed switch which is opened only by the negative gating voltage from VlO・ With

this switch initially closed, VllA conduQtS, CapaCitor C25 is charged to the vol-

tage at point A, CaPaCitor C23 and the grid (pin 7) of VllB are near ground

potential, and a constant d-C VOltage appears at the cathode (pin 8). When the
SWitch is opened by the negative gating waveform) Which cuts off VllA) C23

Charges through DROOP ADJ. potentiometer R75 and resistor R76 toward the

VOltage at point A. (Capacitor C25 is large enough to maintain its initial charge

for the duration of the sawtooth. ) Thus, the voltage at point B rises, CauSing the

Cathode voltage (pin 8) to rise correspondingly.

C. The rise at the cathode (pin 8) is coupled through C25 to point

A. Cathode follower VllB has approximately unity gain; thus the voltage change

at point A (transmitted through C25) is approximately equal to the voltage change

at point B. The voltage across R75 and R76 remains constant, and the current

through R75 and R76 (which is the charging current through C23) remains constant.

Therefore, C23 is charged by a constant current to develop a linear sawtooth

VOltage at the circuit output. The sawtooth sIope is controlled by DROOP poten-

tiometer R75 which adjusts the charging time of C23.

d. At the end of the sawtooth, the switch is again cIosed and C25

regains, in a reasonably fast time, the small amount of charge it lost. The out-

Put VOltage is taken from point C, the junction of cathode resistors R78 and R82.
PULSE AMPL potentiometer R82 adjusts the d-C level and the sawtooth amplitude

Of the output. This is used to control the voltage gain of the droop modulator, SO

that each successive output pulse has a greater amplitude.

e. With the PULSE SPACING switch S2 in the lOOO position,
CapaCitor C37 shunts C23 producing a longer rise time so that the sawtooth sIope

is not as steep as before.

f. A second output is obtained from the plate (pin 6) of VlO. This

OutPut is differentiated by capacitor C20 and resistor R87 and fed to SCOPE

TRIGGER switch Sl. When Sl is in the SINGLE position, this trigger is coupled

to isolation transformer T3. The output of T3 is a single positive trigger at the

Start Of the pulse group which is used to trigger the monitor oscilloscope.

8. DROOP MODULATOR.

a. Droop compensation is necessary since the power supply for the

transmitter is unregulated and its voltage decreases from the initial value with

each successive transmitted pulse. Therefore, tO maintain a constant output

(every pulse of the same amplitude), the amount of drive is increased on each

group. See figure 4-10.
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軋lse Generator O-706/FPN-42, Droo Modulator ,Figure 4-10.

Simplified Schematic Diagram

b. Shaped, gated lOO-kc signals from the lOO-kc modulator are

coupled to the grid (pin 2) of paraphase amplifier V12A through capacitor C28・

The operation of V12A is similar to that of V7A except that the voltage divider

biasing networks are omitted. The outputs from the plate (pin l) and cathode

心in 3) of V12A are coupled to the grids (pin l) of pentode amplifiers V13 and V14・

The droop compensation sawtooth waveform from cathode follower VllB is mixed

with the lOO-kc signals at the grids of V13 and V14 through isolating resistors

R88 and R89. Tubes V13 and V14 are connected in push-Pull with transformer

T4 serving as the plate transformer. Screen (pin 6) voltaLge for the two tubes is

obtained through dropping resistor R90 which is bypassed by capacitor C31.

c. The gain of V13 and V14 is controlled by the droop compensation

sawtooth. As the waveform goes more positive, the galn lnCreaSeS and, therefore・

each succeeding output pulse is larger. The output is obtained from the secondary

(terminals 4 and 6) of T4. Resistors R70, R81, and R91 establish bias for the line
driver cathode followers which a.re directly coupled to T4. Capacitor C32 bypass-

es the secondary centertap (termina1 5) to ground.

d. A monitor winding (terminals 7 and 8) is included in T4 to

obtain a circuit check. The output of this winding is direct coupled to the grid
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bin 7) of cathode fol10Wer V12B through resistor R33. The output at the cathode
心in 8) of V12B is coupled to jack J3 through capacitor C38.

9. LINE DRIVER CATHODE FOLLOWER.

a. The line driver ca・thode follower consists of eight triode

SeCtions (four tube envelopes), V15 through V18, COnneCted as cathode followers

to produce the low impedance, high current output required to drive the trans-

mission line between the operations building and the transmitter building. The

eight triodes are connected in two groups of four parallel comected cathode

followers) and the two groups are connected in push置Pull.

b. Input signals from the droop modulator output transformer T4

are coupled to the grids (pins 2 and 7) of V15 through V18 through resistors RlOO

through RlO7. These resistors prevent parasitic oscillations in the circuit.

Transformer T5 serves as the output transformer for the stage・ The secondary

(terminals 4 and 6) output is direct coupled to jack Jl. A monitor winding

(terminals 7 and 8) is included in T5, and its output is coupled to jack J8 through

CapaCitor C43.

(3) DVAL POWER SUPPLY.

(旦) GENERAL.

1. The dual power supply consists of two identical power supplies

mounted on the same chassis. Each supply delivers regulated 300 volts at 300

milliamperes, 150 volts at 150 milliamperes, and -150 volts at 150 milliamperes.

Figure 4-11 is the block diagram of one power`SuPPly. The schematic diagram is

Shown in figure 6-14. The nominal input requirements for each supply are 120

VOlts, 60 cps, Single phase, at 300 watts.

2. The supplies deliver all d-C Plate and bias voltages required in

the pulse generators and pulse analyzer・ The unit contains BLOWER MOTOR

Circuit breaker CB3 which controIs the pulse control unit cooling bIower. Com-

Plete primary and secondary fusing is also included・ Remote control relay Kl is

included in each chassis for the purpose of co痛rolling power to the primary of

Plate transformer TI when the controI panel B+ PULSE GEN. 1 or B+ PULSE
GEN. 2 switch is energized.

担) 300-VOLT POWER SUPPLY. -The 300-VOlt power supply obtains its

a-C Plate voltage from the secondary (terminals 5 and 9) of plate transformer Tl.

The rectifiers for the supply consist of two banks of four series-COnneCted type

lN540 silicon diodes (CRl through CR8), arranged in a full-WaVe Circuit. The

filter for this supply consists of a pi-SeCtion network made up of capacitors Cl’

C2) C3) and C4 and choke LIB. Balancing resistors R73, R74’R75, andR76 are

COnneCted across the series filter capacitors to divide the voltage proportionately
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across each. Surge limiting resistor R77 is connected in series with the filter to

limit the capacitor charging current and thereby protect the rectifiers・ The

filtered d-C VOltage is then fed to the 300 volt regulator.

色) 300-VOLT REGULATOR. (seefigure 4-12.)

1. D-C gate tubes Vl and V2 pass the power supply current and pro-

vide the series impedance necessary to drop the unregulated power supply voltage

(450 volts) to the regulated value (300 volts). Regulator amplifier V3 and d-C

amplifier V4 serve to amplify small fluctuations in output voltage to the grids of

the gate tubes in order to maintain regulation・ Voltage regulator tubes V5 and VlO

PrOVide stable reference voltage to serve as bia’SeS Within the amplifier circuit・

2. Understanding the operation of this circuit may be made easier by

observing the result of a variation in voltage amplitude・ Assume that due to an

input line fluctuation’the 450 volt unregulated input momentarily increases.

Instantaneously, the 300-VOlt output rises proportionately at point A. Resistors

R20, R21, and R32 make up a voltage divider which adjusts the bias voltage on

the grid (pin 7) of regulator amplifier V4B. Any voltage change at point A is

reflected proportionately at point B) SO this point also becomes instantaneously

more positive. The negative end of the cathode resistor R23 (point C) is fixed in

VOltage by voltage regulator tube VlO. The positive increase in bias voltage at

the grid of V4B causes more plate current to flow in this tubeタCauSing the

COmmOn Cathode (pins 3 and 8) of V4A and V4B to become instantaneously more

POSitive. The grid (pin 2) of V4A is kept at a constant potential by voltage regula-
tor tube V5, through divider resistor R26 and R9. The positive increase in

Cathode voltage is thereby reflected as a decrease in positive bias on this tubeタ

causing an instantaneous positive increaLSe in voltage at the plate (pin l) of V4A・

This increase in voltage is coupled to the grid (pin 7) of d-C amPlifier V3 as a

POSitive increase in bias’CauSing more current to flow in the tubeタreSulting in

a decrease in positive voltage at the plate (pin 6). Since the plate of V3B is direct

COuPled to the grids (pins l and 4) of gate tubes Vl and V2, this causes an instan-

taneous increase in negative bias at this pointタraising the impedance of the tubes

and making point A instantaneously less positive, thereby maintaining regula・tion.

Operation is identical for changes in load as well as line. The output voltage

about which the supply regulates is controlled by +300 potentiometer R21) Which

adjusts the output level between 285 and 315 volts.

(4) 150-VOLT POWER SUPPLY.

1. The 150-VOlt power supply obtains its a-C Plate voltage from the

SeCOndary (terminals 6 and 8) of Tl. The rectifiers for this supply consist of

two banks of three series-COnneCted type lN540 silicon diodes (CR9 through CR14)

arranged in a full-WaVe Circuit. The filter for this supply consists of a pi-SeCtion

network made up of capacitors C5 and C6B, and choke LIA. Surge limiting

resistor R98 is connected in series with the filter to limit the capacitor charging

Current, and thereby protect the rectifiers.
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Figure 4-12. Power Supply Assembly PP-2541/FPN-42, 300-Volt

Regulator, Simplified Schematic Diagram
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2. The 150-VOlt regulator circuit operates identically with that of

器3嵩豊霊誓書蒜討器謹盤t霊葦詩語轟紫。
OutPut level between 142 and 158 volts.

(旦)一150-VOLT POWER SUPPLY.一The -150-VOlt power supply circuit

is identical to that of the 150-VOlt power supply described in paragraph (d). The

output level is COntrOlled by the -150 potentiometer R71・

(4) PULSE ANALYZER、 - Since the pulse analyzer is primarily a piece of

test equipment, its functional operati①n is discussed in paragraph f under Test

Equipment.

旦. TRANSMITTER. (See figure 6-17. )

(1) PULSE DRIVER.

(竺) GENERAL. - The prlse dr主ver amplifies the r-f町lses from軌e

Pulse controI cabinet to provide sufficient drive for the power amplifier stages.

The pulse driver consists of coupling transformer Tl; PuSh-Pull power amplifiers

Vl’V2, V3, and V4; interstage transformer T2 and output transformer T3・ The

block diagram of the pulse driver is shown in figure 4-13・ The schematic diagram

Of the pulse driver is shown in figure 6-18.

@) DETAILED C皿CUIT OPERATION.

1. Input coupling transformer TI serves to isolate the input trans-

mission line from the grid circuit of the first amplifierJ and provides a voltage

SteP-uP Of l to l.7. Loading resistors Rl and R2 serve to properly terminate

the transmission line, from the operations building) in lOO ohms under quiescent

COnditions, and to load TI sufficiently to provide linear transformer operation

when the amplifiers are operated in the grid current region. A monitor winding

is included as part of Tl (terminals 7 and 8), the output of which may be observed

On the monitor oscil10SCOPe.

圭. The two type 3CXlOOA5 first amplifier tubes (Vl and V2) are

COnneCted in push-Pull and biased to class B operation. A voltage divider con-

Sisting of resistors R3 and R4 provides the required bias to keep this stage at

CutOff. Interstage transformer T2 provides an 8 to I step-down in output voltage.

A monitor winding (terminals 7 and 8) is provided, and its output may be observed

On the monitor oscil10SCOPe.

3. The secondary of the interstage transformer T2 is Ioaded by

resistors R9 and RlO to provide linear operation of this transformer when the

SeCOnd amplifier stage is operated in the grid current region. A voltage divider

COnSisting of resistors R12 and R13 supplies bias voltage to the two type 4PR60A
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Figure 4-13. Amplifier Assembly AM-2481/FPN-42, BIock Diagram
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second amplifier tubes (V3 and V4). These tubes are triode connected, and are

operated as a push-Pull class B amplifier stage. Output transformer T3 for the

pulse driver is a 2. 5 to I step-down unit. This transformer feeds the grids of

the first intermediate power amplifier. A monitor winding (terminals 7 and 8主

is provided’and its output may be observed on the monitor oscilloscope・

4. The r-f grounds of the pulse driver are insulated from chassis

ground) by-PaSSedタand retumed separately to the power supply as the 3・ 8-kv

ground return.

(2) POWER AMPLIFIER STAGES.

(竺) G田N田RAL. - The power amplifier stages generate the high power

output pulses required to drive the transmitting antenna. The stages consist of

two intermediate power amplifier stages and the final power amplifier stage・ The

block and schematic diagrams of the power amplifier stages are shown in figures

4-13 and 6-17, reSPeCtively.

(少　FIRST INTERMEDRATE POWER AMPLIFIER.

1. The first intermediate power amplifier (first IPA) consists of two
type 304TH triodes (Vll and V12) operated as a class B push-Pull power amplifier.

The secondary of the pulse driver output transformer T3 is loaded with resistors

Rl a.nd R2 to provide linear operation when the first IPA tubes are operated in

the grid current region. To maintain statility) this amplifier is cross-neutralized

with adjustable vacuum capacitors Cl and C2, Which are adjusted to cancel the

grid-tO-Plate capacity of each amplifier tube.

3. The first IPA output transformer (T3) provides a 2. 5:1 step-down
to the grids of the following stage. A monitor winding (terminals 7 and 8) is

provided and its output may be observed on the monitor osci11oscope.

(9) SECOND INTERMEDRATE POWER AMPLIFIER・

±. The second intermediate power amplifier (second IPA) consists of

two type 7800/7899 tubes (V9 and VlO) operated as a class B push-Pull power

amplifier. Neutralizing capacitors C7 and C8 are provided in this stage, aS in the

i蒜畳語認諾霊豊富諾常総告発豊藍霊嵩g若菜謹告h。
grid current regionタthe secondary of T3 is 10aded with resistors R9 and RlO.

2. A filter network consisting of capacitors C3タC4) C5) and C6;

Chokes Ll and L2; and resistors R138, R139, R140, and R141 is provided in the

Cathode circuit of each tube to prevent the r-f component of the tube current from

flowing in the cathode current metering circuit・ Spark gaps E3タE4, E71 and E72

PrOVide protection against an open lead in the ground retum circuit・
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旦. The second IPA output transformer (T4) provides a voltage

StePdown of 3.33 to l. Damping resistors R122) R123) R124) R126, R127 and

R128 are connected across the primary (terminals l and 3) of T4 to limit inductive

overshoot in the pulse. A monitor winding (terminals 9 and lO) is provided to view

the output of the second IPA. Current surge limiting network Zl is included in the

Circuit to protect T4 from the discharge current of filter capacitor C45 in the

event of a tube short in V9 or VlO. Bias for these tubes is fed through the

secondary center-tap (termina1 5) of T3, and bias filtering is supplied by capaci-

tors C46, C47, C79, C80, C81, andC82.

(少　FINAL POWER AMPLIFIER・

1. The final power amplifier consists of eight type 7800/7899 tubes

(Vl through V8) operated as a push-Pull parallel class B power amplifier. Bias

for this stage is supplied through the secondary centertap (termina1 6) of T4, and

is filtered by capacitors C48 through C65 in parallel) aS Well as r-f bypass

CapaCitor C83. Loading resistors R133 through R137 are connected in parallel

with the bias supply to help in maintaining reg甲Iation when grid current is fed

back into the supply during pulse drive conditions・ Loading resistors R16) R17)

and R80 through R89 are connected across the secondary of T4 to provide linear

transformer operation during grid current conditions.

2. A schematic diagram showing the circuitry of a typical final

power amplifier tube Vl is shown in figure 4-14. Plate energy storage capacitor
C9 which supplies most of the tube current during the pulse) is charged through

Surge limiting resistors R19 and R21. This capacitor is charged during the time

between transmitted pulses. When plate current is allowed to flow during the

pulse’VOltage is induced in the primary of multi-filar output transformer T5)

One Winding of which is connected in series with each tube plate. Each winding)

insulated from one anothe重巨S run through a common primary where the total

Current Of each tube ba車血induces voltage into the single secondary. The common

primary consists of twelve turns of 3/4-inch copper tubing through which each
individual primary is run. Tuning is accomplished by capacitors C41) C42) C69)

and C70 connected in series-Parallel across the common primary. Damplng

resistors R74, R75, and R90 through Rl19 are shunted across the common prlm-

ary to limit ringing in the tall of the transmitted pulse.

3. Resistor R23 serves to limit tube current in the event of a tube

Short’and to isolate the plates of the parallel connected tubes from one another.

Energy storage capacitor C9 is returned to a-C grOund through balancing resistors

R29 and R31. R-f bypass capacitors C13 and C15 together with choke L5 serve

to protect the d-C Cathode current monitoring circuit from r-f currents.

4. The grid circuit includes a parasitic oscillaLtion suppression anq

isolation network consisting of capacitor C71, reSistors R25) R27) R145) and

R147’and choke L3. This is essentially a filter network which isolates each grid

from high frequency excitation. For monitoring purposes, Current tranSformer
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T6 is connected in series with the secondary of T5・ The output of T6 may be

observed on the monitor oscilloscope.

三・ HIGH VOLTAGE POWER SUPPLY. - The high voltaLge POWer SuPPly

serves two functions in the transmitter group. First) it generates the high

voltages and bias voltages necessary for operation of a transmitter・ Second, it

provides the automatic controIs necessary for proper operation and safeguarding

of the operator and a transmitter. A detailed functional description of the high

voltage power supply can be found in Volume 3・

d. COUPLING AND LOAD.

(1) G田NERAL.

(旦) The coupling and load unit contains the antenna coupler’the dummy

load, and the switching circuitry for changing the transmitter load (antenna or
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dummy load)・ It also contains LOCAL & REMOTE SELECTOR switch S7 which,

When in the remote position) allows the transmitter group to be controlled from

the operations building. Figure 4-15 is a block diagram of the coupling and load

unit・ Figure 6工9 is the schematic diagram of the coupling and load unit.

(少The inputs to the coupling and load unit are the outputg of each

transmitter. These outputs are directly coupled to transmitter l load switch S3

and transmitter 2 1oad switch S4) eaCh of which consists of a solenoid operated

Single-POle double-throw vacuum switch.

(呈) In the operation of the transmitter group, either S3 or S4 is ener-

gized. If S3 is energized) then the transmitter l output is coupled through antenna

tuning coil Ll to the antennaタand the transmitter 2 0utPut is directly coupled to

the dummy load・ If S4 is energized, the reverse occurs.

ゆPUSH TO READ switch Sl, in its normal position, COnneCtS the

antenna tuning coil Ll directly to the antenna・ When Sl is operated, thermocouple

TCl is inserted in series with the antenna. Thermocouple meter Ml then indi-

CateS antenna Current.

4-28

Figure 4-15・ Antenna Coupler CU-807/FPN-42, BIock Diagram
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(2) TRANSMITTER FUNCTION SWITCH S2.

(竺) Vacuum switch S3 is energized when transmitter function switch S2

is in the transmitter l to antenna position. Vacuum switch S4 is energized when

S2 is in the transmitter 2 to antenna position.

(少The transmitter function switch S2 is a solenoid operated rotary

SWitch consisting of seven non-Shorting double wafers, Or a tOtal of fourteen non-

Shorting sections. Thirteen of these sections consist of three single-POle double-

throw switches. The fourteenth consi$tS Of one single-POle double-throw switch.

(⊆) The transmitter function switch is controlled by the TRANSMITTER

SELECTOR switch S7 located on the controI panel. The controI voltage from the

TRANSMITTER SELECTOR switch S7 passes through the controI switch on

transmitter function switch S2A, the contacts of 2. 5-SeCOnd time delay relay K2

and bridge rectifier CRl. When the solenoid is energized after 2. 5-SeCOnd delay,

COntrOI switch S2A moves one position, breaking the controI voltage for the

SOlenoid. Therefore, the transmitter function switch, When energized, alternately

StePS from the transmitter l to antenna position to the transmitter 2 to antenna

POSition.

(旦) The time delay is necessary to protect the high voltage contacts of

SWitches S3 amd S4. The 2. 5-SeCOnd delay allows sufficient time for the capacitors

in the final power amplifier stage to discharge before the transmitter loads are

SWitched.

(呈) Besides determining which 10ad switch (S3 or S4) is energized, the

transmitter function switch also determines the fo1lowing:

1. Which transmitter controI voltage energizes blower motor relay

Kl. If the transmitter function switch is in transmitter l to antenna position, the

COntrOI voltage from transmitter 2 energizes relay Kl.

2. Whether the controI voltage for the plate relay passes through the

COntaCtS Of the air switch of blower Bl. If the transmitter function switch is in

the transmitter l to antenna position, the controI voltage for the plate relay of

transmitter 2 must pass through the contacts of traLnSmitter 2 air switch S6.

3. Whether the OPERATE XMTR l lamp or the OPERATE XMTR
2 1amp (1oc示ed on the controI panel) is lighted. If the transmitter function switch

is in the transmitter l to antenna position then the OPERATE XMTR l lamp is

lighted.

(3) MONITOR CIRCUITS. - Transformers T3 and T4 are used to monitor

the antenna signal and the dummy load signal, reSPeCtively. Each transformer

COnSists of a single turn primary which couples either the antenna or the dummy

load current into the secondary. Transformer T3 picks up the antenna current

field and T4 picks up the dummy load current field. The signal picked up by each
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transformer is then coupled through its associated isolation transformer (Tl and

T2) through twinax cable to the monitor osciuoscope, Pulse analyzer, and timer-

synchronizer (where it may be used in place of the receiving antenna signal).

(4) LOCAL & REMOTE SELECTOR SWITCH S7. - LOCAL & R田MOTE

SELECTOR switch S7 determines whether the plate relay is energized by controI

VOltage from the high voltage power supply or controI voltage from the remotely

located controI panel. The local position also disables controI panel TRANS-

MITTER SELECTOR switch S7.

(5) BLOWER Bl. - BIower Bl is usedfor cooling the dummy load. Itis
energized only when the transmitter connected to the dummy load is operated in

the on condition (plate voltage applied).

(6) ANTENNA TUNING COIL Ll. - Antenna tuning coil Ll, Which has an
inductance range of 14. 5 to 25 microhenries, tuneS the transmitting antenna to

the lOO-kc system frequency. Its major effect on the antenna pulse output is that

Of positioning the center of the spectrum.

(7) DUMMY LOAD.一The dummy load consists of forty-eight 2・ 5-K,

145-Watt reSistors (Rl through R48) in para11el. It therefore appears as a

52-Ohm, 7-kilowatt average power load as presented to the transmitter.

三・ CONTROL CIRCUITS.

(1) HIGH VOLTAGE POWER SUPPLY. - For details of controI circuits
COntained in the high voltage power supply refer to Volume 3.

(2) ANTENNA SⅥTCHING.

@) The position of the transmitter function switch (S2, figure 6-19)
determines which vacuum switch (S3 and S4) is energized. If S3 is energized, the

output of transmitter l is connected to the antenna and the output of transmitter 2

is connected to the dummy load・ If S4 is energizedタthe output of transmitter 2

is connected to the antenna, and the output of transmitter l is connected to the

dummy 10ad.

(旦) Transmitter function switch S2 is a solenoid operated rotary switch,

the position of which is changed each time the solenoid is energized・ A descrip-

tion of the circuit required to actuaLte this switch follows.

1. The pulse contro1 120-VOlt, 60-CyCle power leads run through

interconnec缶on harness 8Al-4 (figure 2-3) of transmitter l to the coupling and

load unit. The 120 volts is then connected through interlock switches S12 and S13

to a remote contact (termina1 9) of LOCAL & REMOTE SELECTOR switch S7.

2. If S7 is in the remote position, the 120 volts is connected back

through interconnection harness 8Al-4 0f transmitter l to the high voltage power
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supply and then by way of 8Al-3) tO the off contacts of controI panel B+ XMTR l

and B+ XMTR 2 switches S12 and Sll (figure 6-15). If Sll and S12 are in the off

position’the 120 volts is connected to the pole of TRANSMITTER SELECTOR

switch S7. The two contacts of S7 are connected through intercomection harnesses

8Al-3 and 8Al-4 of transmitter l to the controI wafer of transmitter function

SWitch S2 (figure 6-19).

3. If transmitter function switch S2 is already in the position

corresponding to the position of TRANSMITTER SELECTOR switch S7) the 120

volts does not pass through S2. However, if S2 is not already in the position

selected by TRANSMITTER SELECTOR switch S7) the 120 volts is connected

through S2 to the coil and contact of 2. 5-SeCOnd time delay relay K2 (figure 6-19)・

After 2. 5 seconds the relay contact of K2 closes and connects 120 volts to solenoid

rectifier CRl’Whereupon the solenoid is energized・ The solenoid then advances

transmitter function switch S2 one position’Whereby the 120 volts connection

through S2 is broken and the solenoid becomes de-energized. This new position

of S2 now corresponds with the position selected by S7. Switch S2 will then remam

in this position until TRANSMITTER SEL田CTOR switch S7 is placed in the other

POSition, Whereby the above process is repeated.

4. To summarize, in order to switch the loads of the transmitters)

the door interlocks of the coupling and load cabinet must be cIosed) LOCAL &

REMOTE SELECTOR switch S7 must be in the remote position, and both trans-

mitter B+ SWitches (Sll and S12) must be in the off position. If these are in the

proper positions’then the position of controI panel TRANSMITTER SELECTOR

switch S7 determines which transmitter is connected to the antenna, and which

transmitter is connected to the dummy load.

(3) EM田RGENCY STOP.

(竺) There are three EMERGENCY STOP switches for each transmitter・

They are located on the controI panel (S2 for transmitter l and S3 for transmitter

2, figure 6-15), On the transmitter (S19, figure 6-17) and on the highvoltage

POWer SuPPly (S7, Volume 3, Section 6).

(少The three EMERGENCY STOP switches are connected in series with

the coils of blower starting relays K28, K29, K30 and K31 in the high voltage

power supply. When any one of these switches is depressed) the b10Wer Starting
relays are de-energized, thereby interrupting the power to the remaLining relays.

This isables all circuits in the transmitter.

(皇) PULSE GENERATOR SWITCHING.

(りThere aretwo pulse generator chassis inthe pulse controlunit・ Each

Pulse generator may receive its inputfrom either theoperate or the standby timer-

SynChronizer. The outputs of both timer-SynChronizers are connectedto PULSE

GEN. 1 EXCITATIONandPULSE GEN. 2 EXCITATIONswitches S4andS5 (figure 6-15).

ORIGINA L 4-31



Par agr aph

4-2・三・ (4池)

CG-273-74 AN/FPN- 42

PRINCIPLES OF OPERATION

Placing PULSE GEN. 1 EXCITATION switch S4 in the OP田RATE BUS position

COnneCtS the output of the operate timer-SynChronizer to the input of pulse genera-

tor l. PlaLCing the same switch in the STANDBY BUS position connects the output

Of the standby timer-SynChronizer to the input of pulse generator l. PULS田

G田N. 2 EXCITATION switch S5 0PerateS Similarly.

(P) The comections between the pulse generator output and transmitter
input may be interchanged. When PULS田GEN. SEL田CTOR switch S8 (figure

6-15)isinthePULSE GEN. 1 TO XMTR l - PULSE GEN. 2 TO XMTR 2

POStion, the output of pulse generator l is fed into the input of transmitter l.

When S8isinthe PULSE GEN. 1 TO XMTR 2　-　PULSE GEN. 2　TO XMTR I

POSition the pulse generator-tranSmitter connections are interchanged.

(⊆) WhenS8isinthePULSE GEN. 1 TOXMTR 2 - PULSE GEN. 2

TO XMTR I position, tranSmitter oscilloscope trigger control relay Kl (figure

6-12) is energized connecting the input triggers at pulse generator l to the

transmitter monitor oscilloscope in transmitter 2 for use as oscilloscope synchro-

nization. When switch S8 is in the other position, these comections are inter-

Changed. B+ PULSE G田N. 1 andB+ PULSE GEN. 2 switches S9 andSlO

(figure 6-15) energize the B+ relays in power supply l and power supply 2,

respectively, thereby applying all d-C VOltages to the respective pulse generator.

(5) PULSE CONTROL INTERLOCKS.

(竺) The pulse controI cabinet primary 120-VOlt, 60-CyCle input power is

COnneCted to all the chassis in the cabinet through the normally closed contacts of

thermostat relay K3 (figure 6-12). If the temperature in the cabinet rises above

70Oc. (158OF. ), thermostat switch S5 (figure 6-12) closes, energizing thermostat

relay K3 and thereby opening the primary power connection to every chassis in

the cabinet.

(皇) All of the units which connect to the 120-VOlt, 60-CyCle input through

an interlock switch are disabled when the interlock switch is open. For example,

When the monitor oscilloscope is pulled out of the cabinet, its interlock switch

(S3, figure 6-12) is opened, Which breaks the 120-VOlt connection to the oscillo-

SCOPe. AIso, OPening any of the inter10Ck switches connects 120 volts through

the normally-CIosed contact of the interlocks to interlock indicator relay K6

(fig甲re 6-12) which, nOW energized, OPenS the connection of 120 volts to INTER-

LOCK INDICATOR lamp DS3 (figure 6-15) located on the controI panel.

(g) However, Placing INTERLOCK DISABLE switch S13 (figure 6-15) in
the on (up) position energizes interlock disable relay K2. This places 120 volts

On the poles of K2, Which are connected to the norma11y open contacts of interlock

SWitches Sl, S2, S3, and S4 (figure 6-12). Because the norma11y open contacts

Of the interlock switches are connected to the different chassis, OPening the

interlock switch has no effect when INTERLOCK DISABLE switch S13 is in the on

(up) position. AIso, Placing S13 in the on (up) position connects 120 volts to the
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(7) TRANSMITTER OUTPUT DISCONNECT VACUUM SWITCHES.一The

Ou申ut Of the final power amplifier is fed through insulating terminals E21 and E22,

at the top of the transmitter, tO VaCuum SWitches S22 and S23. These switches,

Which are in series with the output lines to the coupling and 10ad unit, are COn-

tro11ed by time delay relay KI which is, in turn, COntrO11ed by BRAS VOLTAGE

SWitch S2 (19, figure 3-6) on the high voltage power supply. When BRAS VOLT-

AGE switch S2 is first placed in the on position, OutPut SWitches S22 and S23 cIose

immediately. However, When BRAS VOLTAGE switch S2 is placed in the off

POSi慣on, time delay relay Kl holds the output switches in the c10Sed position for

approximately three minutes before the switches open. This time delay allows

the final power amplifier circuits to discharge faster because of the full load on

the output.

f. TEST EQUIPMENT.

(1) CAPACITIⅤE VOLTAGE DIⅤIDER.一The caLPaCitive voltage divider

utilizes the principle that an a-C VOltage, When applied across a group of capaci-

tors in series, divides inversely proportional to the size of the capacitor. For

example, if a high voltage is applied across two series capacitors, One having

lOOO times greater capacitance than the other, the voltage across the smaller

Value capacitor will be lOOO times greater than the voltage across the larger

CapaCitor. The divider is used to extend the voltage range of the oscilloscope

to observe high a-C POtentials. At lOO kc, the division ratio is a,PPrOXimately

300:1.

(2) PULS田ANALYZER.

(a) GENERAL.

1. The pulse analyzer enables the operator to check the shape of

each transI轟tter pulse. (See figures 4-16, 4-17, 4-18, and 6-16.)

2. The undelayed oscilloscope triggers are fed into the pulse

analyzer. The trigger corresponding with the pulse to be analyzed is selected by

the position of PULSE SEL. switch Sl and used as an oscilloscope sweep trigger.

The transmitter pulses are fed into an accurately calibrated voltage divider used

to measure_the pulse shape. A relay which switches between ground and the

VOltage divider output at half the pulse repetition rate (1/2 PRR) provides an

OutPut Which is fed into the oscil10SCOPe. The osci1loscope waveform is a

reference trace and a pulse superimposed on a bias voltage. The bias level for

the pulse is adjusted by means of % AMPL potentiometer R55. When R55 has

been calibrated and adjusted properly, the dial attached to it provides the relative

amplitude of any portion of the pulse with respect to the peak of the pulse.

(里) DETAILED CIRCUFT OPERATION.

1. Undelayed positive oscilloscope triggers from jack J2 in the pulse

generator a元fed to jack Jl and coupled to the grid (pin 2) of pulse repetition rate
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F±gure 4-18. Electrical Pulse Analyzer TS-1360/FPN-42, Measuring and

Output Circuits ’ Simplified Schematic Diagr am

mul慣vibrator Vl through capacitor Cl. Tube Vl is a monostable multivibrator

Which fires on the first input trigger and generates an output pulse of approxi-

mately lO’000 microseconds duration) thus terminating sometime after the last

input trigger in each pulse group・ Operation of this circuit is similar to that of

gate generator V6 in the pulse generator as describedinparagraph旦(2)(鎚. The

Period of the pulse is primarily determined by capacitor C3 and resistor R6. The
Circuit output is obtained at the plate (pin 6) of Vl.

2. The output of Vl is differentiated by capacitor C5. Diode V2B

Clips the negative trigger resulting from the differentiation) leaving a positive

trigger coincident with the leading edge of the VI output waveform. This trigger

is fed to the grid (pin 2) of delay multivibrator V3, a mOnOStable multivibrat。r

Similar to Vl. The time constant of V3 is determined by 500-1000 switch S4 and

PULSE S田L・ SWitch Sl・ Delay aLdjust potentiometer R12 provides a vernier

COntrOI on the time constant of V3. The coarse delay is determined by the posi-

tion of S4. When S4 is in the lOOO position capacitor C27 is connected in parallel

With capacitor C6 to lengthen the delay by a factor of two. Switch SIA changes the
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time constant of V’3 in steps by changing the resistance from the grid (pin 7) to

the cathode (pins 3 and 8). When Sl is in the l position, V3 does notfire because

the grid (pin 7) and the cathodes (pins 3 and 8) are shorted together. As Sl is

rotated cIockwise) the delay increases by approximately lOOO or 500 microseconds

for eaLCh succeeding position as determined by the position of S4. Thus’皿e

trailing edge of the output at the plate (pin 6) of V3 always occurs between two

SuCCeSSive input triggers.

旦　The output of V3 is coupled to the grid (pin 2) of gate generator

V4 through capacitor C8. The negative going trailing edge of the V3 0utPut WaVe-

form triggers V4’a mOnOStable multivibrator similar to Vl but with a fixed delay

Of 400 microseconds. The output at the plate (pin l) of V4 is a 400-microsecond

POSitive gate. This gate is used to select one input trigger and’because of its

Width, Can Only select one for all modes of transmission.

4　The output of V4 is coupled to control grid 2 (pin 7) of trigger gate

V6 through capacitor ClO. Input triggers from jack Jl are coupled to control

grid l (pin l) through capacitor C2. Control grid l is biaLSed to cutoff by resistors

R31’R32, and R33 to eliminate noise output between triggers. When a positive

input trigger falls within the gate from V4タa negative output trigger is obtained

at the plate (pin 5) of V6.

5. The negative output of V6 is coupled to trigger amplifier V7A

through capacitor C26’diode V5AJ and switch SIB・ When Sl is in any position

except the l position, the triggers reach V7A. When Sl is in the l position, V3

does not fire’therefore V4 does not fire and there is no output from V6. In this

CaSe’the output of Vl, differentiated by capacitor C7 and resistor R22, is fed to

V7A through resistor R64 and SIB. Diode V5B clips the positive trigger resulting

from the differentiation. The output of SIB is direct coupled to the grid (pin 2)

Of V7A which amplifies and inverts the selected trigger. The output at the plate

(pin l) of V7A is coupled to the grid (pin 7) of cathode follower V7B. The low

impedance output at the cathode (pin 8) of V7B is coupled to SCOPE TRIG.

SELECTOR switch S2. When S2 is in the NORMAL position) input triggers are

fed to jack J2 through capacitors C2 and C25. When S2 is in the PULSE ANA_

LYZER position) the output of V7B is fed to J2 through capacitor C16. The

triggers from J2 are used to trigger the sweep of the monitor oscilloscope.

阜　The output from the plate (pin 6) of Vl is also differentiated by

CaPaCitor C4 and resistor R7. Diode V2A clips the positive trigger resulting from

the differentiation. The resulting negative trigger) COincident with the trailing

edge of the output of Vl) is fed to trigger coupler V8 through capacitor C17. The

two diode sections of V8 pass the negative triggers to the grids (pins 2 and 7) of

l/2 PRR multivibrator V9. Resistor R69 between the cathodes (pins 3 and 8) of

Y9 and the cathodes (pins l and 5) of V8 biases the diodes in order to obtain
maxlmum trigger transfer. Tube V9 is a. conventional bistable multivibrator.

Operation of the circuit is similar to that of Vl except that V9 has two stable

StateS and switches back and forth between them with each successive input

trigger. The output at the plate (pin 6) of V9 is a l/2 PRR square wave.
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I. The output of V9 is coupled to the grids (pins 2 and 7) of relay

driver VlOthroughisolatingresistor R48. (See figure 4-18. ) The two triode

SeCtions of VlO are connected in parallel, and fast acting relay KI serves as the

Plate load for the tube. Tube VlO is biased in and out of conduction by the input

l/2 PRR square wave. When current flows through the tube during the positive

POrtions of the input waveform, Kl is energized and remains in that state until
the input waveform goes negative. Resistor R53 and capacitor C21 decouple the

Circuit from the power supply, and diode VllA acts as a spike suppressor to

remove switching transients. Relay Kl is a single-POle double-throw relay,

whose contacts are arranged so that when the coil is not energized the grids (pins

2 and 7) of cathode follower V12 are grounded, and when the coil is energized the

transmitter pulses are fed to the grids. In this way the output switches between

a d-C reference voltage and the transmitter pulse being measured.

8. Transmitter pulses from the pickup loop in the coupling and 10ad

unit a,re fed from jack J3 to point A through capacitor C2O. AMPL. CAL.

potentiometer R52, COARSE ADJ potentiometer R51, and % AMPL. potentiomete士

R55 constitute a voltage divider. With the R55 dial set at lOO%, R51 and R52 are

adjusted so that the largest cycle in the transmitter pulse is coincident with the

reference trace as observed on the monitor osciuoscope. This establishes a d-C

bias at point B which is added to the input pulse at point A through isolating

resistor R54. Point B is bypassed to ground through capacitor C22. Once the

equipment is calibrated by adjusting R51 and R52 as described, the amplitude of

any other cycle in the pulse may be measured by adjusting R55 until the desired

CyCle is coincident with the reference trace, and reading the amplitude relative

to the peak directly in percent from the % AMPL. dial attached to R55.

9. Diode VllB is included in the circuit to prevent the monitor

OSCilloscope vertical amplifiers from being overloaded by large signals, When

using high oscilloscope ga’in during measurements on the first few cycles of the

Pulse. A voltage divider consisting of resistors R57 and R58 establishes a d-C
bias of approximately 5 volts at the cathode (pin l) of VllB. Resistor R59 and

CapaLCitor C24 decouple the divider from the power supply. When the signal at

the plate (pin 7) of VllB exceeds 5 volts, the 5一VOlt back bias on VllB is over-

COme and the tube conducts, PreSenting a low impedaLnCe a-C Path to ground

through capacitor C23 and thereby clipping the pulse at 5 volts.

10. Output cathode follower V12 consists of two triode sections

connected irri;arallel. The low impedance output at the cathode厄)ins 3狐d 8)

is direct coupled to jack J4.

11. Power supply selector switch S3 controIs the external relay that

COntrOIs which section of the dual power supply furnishes B+ VOltages to the

Chassis, and grounds the appropriate power supply ground in the chassis.
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5-1. GENERAL

a. This section contains information which enables maintenance personnel to

isolate a fault in the overa11 system to a functional unit? and within the functional

unit to a particular part. This informatiofl includes preliminary visual checks,

WaVeform, VOltage and resistance data, COntrOI settings and trouble-Shooting

Charts.

WARNING

High voltages exist inside the equipment which are dangerous

to life. While every safety precaution possible has been
incorporated into the system) PerSOmel must at all times

observe all normal safety regulations. Never service the

transmitter group with the high plate voltage on. Dangerous

POtentials may exist in the high voltage circuits even with

the power off due to charges retained by capacitors. To

avoid injury always remove power, and discharge and ground

Circuits before touching them. Never reach within the

Cabinets for the purpose of servICmg Or adjusting without

the immediate presence or assistance of another person

Capable of rendering first aid.

b. Major test points, When used in conjunction with the test procedure, are

ide討ified by a star-enCircled Arabic numeral and designates a point at which

trouble may be isolated to a major portion of the unit・ Encircled capital letters

with an Arabic numeral identify and designate a minor test point, and isolate a

trouble within a specific circuit・ Figures 5-1 through 5-10 provide the wave

shapes and the test point locations used during trouble-Shooting’bnd are grouped

at the rear of this section for the convience ,Of the technician.

NO冒E

The system from which the waveforms (figures 5-1 and 5-4)

were obtained was a slave station operating at the S-O rep-

etition rate with phase coded input from the timer-SynChro-

nizer. The waveforms of figure 5-1 were taken on the

monitor oscilloscope (a through h and o) and on the trans-

mitter monitor oscilloscope (i through n).血figure 5-1,
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NORMAL triggering means that pulse analyzer SCOPE

TRIG. SELECTOR switch S2 (7, figure 3-4) is in the

NORMAL position. For figure 5-1h, the monitor oscil-

loscopewas triggeredfrom the pulse analyzer to view the

third transmitter pulse. (For a master station this pulse

WOuld be 180 degrees out of phase from waveform shown’

due to the phase coding. ) The waveforms of figure 5-4

Were taken on a Tektronix Oscilloscope Mode1 531 with a

type D plug-in unit. The trigger input was obtained

from the horizontal input jacks of the monitor oscilloscope

With pulse analyzer SCOI)E TRIG. SELECTOR switch S2

(7, figure 3-4) set either to the NORMAL or to the
PULSE ANAL. position. When SCOPE TRIG. SELECTOR
SWitch S2 was in the PULSE ANAL. position’PULSE SEL.

SWitch Sl (3) was set to position 3 to observe only the

third pulse of any multipulse group waveform. (At a

master station, the following waveforms would be re-

VerSed 180 degrees due to thephase coding:a’C’d’e’f’

g, h, i, andl.)

5-2・ TEST EQUIPMENT AND SPECRAL TOOLS. - A complete list of test equip-

ment and special tooIs is given in table 5-1.

TABLE 5-1. LORAN TRANSMITTING SET AN/FPN-42,

TEST EQUIPMENT AND SPECRAL TOOLS

NOMENCLATURE �QUANTITY �USE 

SimpsonMode1260Multimeter VacuumTubeVoltmeter �2 1 1 1 1 1 �Measuresd-CreSistanceand 

lowplatevoltages. 

Measuresplatevoltages. Measurecoilimpedances. Usedwithr-fbridgetodeter- 
AN/USM-116 

GeneralRadioRFBridge 

916AL 

GeneralRadioSignalGenerator 

1001A ��minetheresonantfrequency・ 

NationalHRO-60Receiver ��Usedwithsignalgenerator 

WithcoilsD,E,F,G,H,andJ Hewlett-PackardVTVM400C ��andr-fbridgeforimpedance 

measurements. 

Usedwithsignalgeneratorto 

measuretheamplitudeofthe 

inputsignal. 
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TABLE 5-1. LORAN TRANSMITTING SET AN/FPN-42,

TEST EQUIPMENT AND SPECIAL TOOLS (Cont)

Paragraph

5-3

NOMENCLATURE �QUANTITY �USE 

TubeTesterTV-10/U PolaroidOscilloscopeCamera �1 1 1 1 1 1 1 1 �Teststhelowplatevoltage 

tubesinthepulsegenerator, 

dualpowersupply,Pulse 

analyzerandmonitor 

OSCilloscope. 

Toobtainwaveformphotographs. Totrouble-Shootindividual 

TypeF-296 

TektronixOscilloscopeModel 

531 ��Circuits. 

TektronixScopemobile500/53 TektronixBezelBE510 BiddleTypeMegger50OV WestonClamp-OnAmmeter ��Movablepla値ormfor 

OSCilloscope. 

Cameraadapterfor 

OSCilloscope. 

Checkingcablinginsulation 

resistance. 

Measuresinputcurrentson 
Mode1633 ��Primarylines. 

Hewlett-PackardVoltage ��Measureshigha-CPlate 
Divider300:1(Minimum) ��VOltages. 

5-3. OVERALL TROUBLE-SHOOTING.

旦　PRELIMINARY CHECKS. - Check the transmitter group visually before

executing any of the trouble-Shooting procedures. A careful check should be made

to determine that all front panel controIs are in a position consistent with the

desired mode of operation. These settings are described in Section 3. The visual

inspection should cover ‘SuCh items as the indicator lamps, loose or disconnected

exterior cables, Physical damage, and an open interlock due to open doors or

Chassis that are not all the way in, Which will activate the interlock switches. All

lamps in the transmitter group are lighted during normal operation (refer to table

5-2) with the exception of those lamps noted below.

(1) High voltage power supply BLOWN FUSE INDICATOR lamps DS12,
DS26, DS32, DS27, DS33, DS7, DS8, DS9, andDSll (37, 35, 34, 33, 32, 42, 41,

40, and 38, figure 3-6).
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(2) High voltage power supply LOW LINE ALARM DISABLE INDICATOR
lamp DS30 (30).

(3) High voltage power supply PLATE VOLTS MIN. and MAX. lamps
DS24 and DS23 (56 and 55).

NOTE

The PLATE VOLTS MAX. 1amp DS23 will be lighted if the

equipment is operating with full plate voltage.

(4) Coupling and load unit TRANSMITTER 2 ON ANTENNA lamp DS2 (3,
figure 3-8).

(5) Coupling and load unit LOCAL lamp DS3 (6).

(6) Pulse generator OPERATE lamp DSl (1, figure 3-1) of pulse generator
2.

(7) ControI panel OPERATE XMTR 2 lamp DS17 (1, figure 3-2).

(8) ControI panel pulse generator 2 on lamp DS2 (7).

(9) ControI panel transmitter 2 READY and ON laLmPS DS6 and DS7 (10 and
ll), if transmitter 2 is in shut down condition.

(10). ControI panel transmitter 2 LOW V IND and transmitter 2 OVERLOAD
IND lamps DSll and DS12 (13 and 14).

(11). ControI panel INTERLOCK DISABLE lamp DS8 (23).

(12). ControI panel INTERLOCK INDICATOR lamp DS3 (9).

巨　TEST EQUIPMENT AND SPECIAL TOOLS. - A complete list of test

equipment and special tooIsタrequired for system trouble-Shooting’is given in

table5-1.

旦・ CONTROL SETTINGS. - Table 5-2 1ists the preliminary controI settings,

for normal operation) aSSuming that pulse generator l excites transmitter l’

transmitter l drives the antenna) and the transmitter B+ is controlled remotely・

These settings should be made prior to performing the trouble-Shooting procedures

Of tables 5-3 through 5-10. ControI settings are to be changed as directed in the

trouble-Shooting procedures.
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NOTE

If trouble occurs in the operating equipment (components

which must be in operation for radiation of pulses), the de-

fective unit must be placed in a standby condition and the

corresponding standby equipment must be switched into the

OPerate COndition. This enables the station to remam

operational while the trouble is being corrected・ Since

there is no standby equipment for the coupling and load

unit, it is impossible to remain on the air if the trouble

occure in this unit. In all other cases (except for a pri-

mary power failure), it is possible to continue station

operation while trouble-Shooting. Before commencing

trouble-Shooting’the equipment to be repaired must be

placed in the OFF condition as described in Section 3. If
station operation is to be continued during trouble-Shooting,

it is necessary that the standby equipment be placed in the

operate condition as described in Section 3.

TABLE 5_2. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS UNDER NORMAL OPERATION

Paragraph

5-3.c.

CONTROL �LOCATION �SETTING 

Maincircuitbreaker �Transmitterbuilding �On 

Auxiliarycircuitbrea.ker �Transmitterbuilding �On 

Auxiliarycircuitbreaker �Operationsbuilding �On 

FIL.VOLTAGEswitchS4 BIASVOLTAGEswitchS2 PLATEVOLTAGEswitchS3 AUTO-MANUALswitchS16 �Highvoltagepower SuPPly(forboth transmitters) Highvoltagepower SuPPly(forboth transmitters) Highvoltagepower SupPly(forboth transmitters) Highvoltagepower SuPPly(forboth transmitters) �On(up) On(up) Off(down) AUTO 
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TABLE 5-2・ LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS UNDER NORMAL OPERATION (Cont)

CONTROL �LOCATION �SETTING 

LOWLINEALARMswitchS12 LOCAL&REMOTE �Highvoltagepower �ALARM 

SuPPly(forboth transmitters) Couplingandloadunit ControIpanel ControIpanel ControIpanel ControIpanel �OPERATIVE REMOTE OPERATEBUS P.G.1TO 

SELECTORswitchS7 

PULSEGEN.1. 

EXCITATIONswitchS4 

PULSEGENSELECTOR 

SWitchS8 TRANSMITT田RSELECTOR ��ⅩMTRl, P.G.2TO ⅩMTR2 XMTRITO 

SWitchS7 ��ANTENNA 

B+XMTRIswitchSll ��On(up) 

INTERLOCKDISABLE �ControIpanel ControIpanel �Off(down) On(up) 

SWitchS13 

B+PULSEGEN.1switchS9 

PULSEGEN.2 �ControIpanel ControIpanel �OPERATEBUS Off(down) 

EXCITATIONswitchS5 

B十ⅩMTR2switchS12 

B+PULSEGEN.2switchSlO �ControIpanel �Off(down) 

d. SYST田M TROUBLE-SHOOTING CHART. - Table 5-3 is a system trouble-

Shooting chart which may be used as an aidin isolating a malfunction to a particular

unit・ It presents to the technician) teSt POints to be used’Preliminary actions to

be followed’nOrmal indications to be observed) and the succeeding steps to be

taken.

5-6

NOTE

Table 5-3 does not cover monitor or test equipment circuits.

If the monitor oscilloscope acts abnormally’referto Appendix

I) the oscilloscope technical manual) for detailed trouble-Shooting
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information. If the pulse analyzer acts abnorma11y) refer

to table 5-6. If the alarm circuits operate abnormally,

refer to table 5-7.

5-4. FUNCTIONAL SECTION TROUBLE-SHOOTING.

旦. GENERAL.一The functional section trouble-Shooting procedures are out-

1ined in the charts, tables 5-4 through 5-10, Which fo11ow. The paragraphs which

introduce the individual charts outline the preliminary checks and controI settings

Which must be made.

WARNING

Before extending any chassis for trouble-Shooting, Place

COntrOI panel INTERLOCK DISABLE switch S13, (21,

figure 3-2) in the on (up) position. This will prevent the

OPerational units from being shut down due to operation

of the cabinet interlock circuits.

b. PULSE CONTROL UNIT FUNCTIONAL SECTIONS.

(1) DUAL POWER SUPPLY.

色) PRELIMINARY CHECKS・

1. Place a11 dual power supply circuit breakers, (1, 12, and 13,
figure 3-3) inthe ON position. Place controIpanel B+ PULSE GEN. 1 and 2

SWitches S9 and SlO (26 and 8, figure 3-2) in the on (up) position to energize

POWer SuPPly l and power supply 2 of the dual power supply・

2. Observe the filament and d-C VOltage fuse indicator lamps. All

lamps should be illuminated・ If any lamp is outタCheck the corresponding fuse.

3. Extend the chassis on its slides and inspect the wiring to terminal

boards TBl, TB2, and TB3.

WARNING

Terminal board TB3 will have 12O volts, aC at its terminals.

Terminal hoards TBl and TB2 may also have 120 volts ac

and various d-C VOltages at their terminals if the dual power

SuPPly circuit breakers are in the ON position. Both power

SuPPlies are identical and either one may be completely de-

energized by placing the appropriate circuit breaker on the

front panel in the OFF position.
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4. Check the defective power supply for broken or loose wires and

COld solder joints. AIso check for burned resistors, Charred wire insulation, Or

any signs of overheating.

NOTE

Both power supply l and power supply 2 are identical and

the procedure outlined in the trouble-Shooting chart is

applicable for either supply. In order to properly identify

the circuit breaker and remote controI switch associated

With a power supply, it will be assumed that power supply

l (located at the rear of the chassis) is defective and is

being checked.

(旦) DUAL POWER SUPPLY TROUBLE-SHOOTING.一Table 5-4 pre-

SentS the procedural steps necessary to isolate troubles within the dual power

SuPPly.

(2) PULSE GENERATOR.

NOTE

There are two identical pulse generators in the transmitter

group and the following procedures are applicable to either

Pulse generator.

@) PRELIMINARY CHECKS.

±. Observe pulse generator blown fuse lamp DS2 (7, figure 3-1). The

lamp should be illuminated. If the lamp is out, Check the associated fuses and re-

Place as required.

2. Extend the chassis on its∴Slides. Inspect the wiring connections

at terminal board TBl for loose or broken connections and check the internal

wiring for evidence of excessive heating・ Check that all vacuum tubes are firmly

Seated in their sockets.

3. Place the appropriate controI panel B+ PULSE GEN. 1 or 2

switch, S9 6i slO (26 0r 8, figure 3-2), in the on (up) position.

4. Check a11 voltages at terminal board TBI with a multimeter using

the pulse generator schematic diagrams figure 6-13 as a reference for the proper

VOltage.

5-8 ORI GINA L
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(P) PULSE GENERATOR TROUBLE-SHOOTING. - Table 5-5 presents
the trouble-Shooting procedures to be followed when isolating faults within the

Pulse generator.

(3) PULSE ANALYZER.

色) PRELIMENARY CHECKS・

!. Observe pulse analyzer blownfuse lamp DSl (4, figure 3-4). The
lamp should be illuminated. If the lamp is out) Check the associated fuses and re-

Place as required.

2. Extend the chassis on its slides and inspect terminal board TBl

for loose or broken connections. Inspect the internal wiring for evidence of

excessive heating・ Check that all vacuum tubes are firmly seated in their tube

SOCkets.

3. Place pulse analyzer P.S.1 P.S.2 PWR. SUPPLY SEL. switch
S3 (1, figurこ3-4) in either the P.S.1 or P.S.2 position depending on which of the

SuPPlies is energized. Check the position of pulse generator PULSE SPACING

SWitch S2 (2, figure 3-1). The correct position corresponds to the spacing of the

transmitter triggers. Using a multimeter’ Check the a-C and d-C VOltages on

terminal board TBI of the pulse analyzer. Refer to the figure 6-16 for the

COrreCt VOltages.

(り　PULSE ANALYZER TROUBLE-SHOOTING.一Table 5-6 provides

the checks required to isolate a fault in the pulse analyzer.

(4) PULSE CONTROL UNIT CABINET AND CONTROL PANEL.一Table

5-7 presents the abnormal indications) PrObable causes) and corrective measures

Which will assist the technician in isolating faults in these units.

(5) MONITOR OSCILLOSCOPE.一Functional section trouble-Shooting for

the monitor oscilloscope is given in Appendix I) the oscilloscope technical manuaI・

S. TRANSMITTER. - Table 5-8 presents the procedural steps to be followed
When isolating troubles occurring in the transmitter. Refer to Section 6 for

CAUTION and WARNING notes concerning replacement of parts in this unit・

d. HIGH VOLTAGE POWER SUPPLY. - Refer to the Volume 3 for trouble-

Shooting procedures on the high voltage power supply.

ORIGINAL 5-9
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三・ COUPLING AND LOAD UNIT.

(1) PRELIMINARY CHECK.

(り　Make a visual inspection of the coupling and load unit front panel to

determine that the proper indicators are illuminated.

(りIf either transmitter is operating into the dummy load, the coupling

and load unit blower should be operating. If the blower is not operating’depress

COuPling and load unit BLOWER RESET switch (5, figure 3-8).

WARNING

Before removing the cabinet panels, Place coupling and load

unit LOCAL & REMOTE SELECTOR switch S7 (7, figure

3-8) in the LOCAL position and place high voltage power

SuPPly PLATE VOLTAGE switch S3 (18, figure 3-6) on both

high voltage power supplies in the off (down) position. After

removing the panels, uSe the ground rod to securely ground

both transmitter inputs to the coupling and load unit and

leave the ground rod connected to the antenna feed-through

E2 during trouble-Shooting.

(旦) Remove the coupling and load unit panels and check visua11y to see

that:

1. There are no Ioose connections on terminal boards TBl, TB2’and

冒B3.

2. There are no broken wires or wafers on the transmitter function

SWitch S2 (9, figure 6-11).

宣・ The dummy load resistors Rl through R48 (figure 6-18) are all

PrOPerly seated.

4. The relay switches S3 and S4 (3, figure 6-11) are in place.

5. There are no Ioose copper tubing connections.

6・ All required 120-VOlt inputs to terminal boards TBl, TB2’and

TB3 are present.

I. The connectors to jacks Jl andJ2 (17 and 23, figure 6-19) are

PrOPerly connected.

8. There are no high voltage breakdown burns.

9. There are no broken interlock switches.

5-10 ORIGINAL
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(少　Place coupling and load unit LOCAL & REMOTE SELECTOR switch

S7 (7, figure 3-8) in the REMOTE position.

(2) COUPLING AND LOAD UNIT TROUBLE-SHOOTING. - Table 5-9 1ists
the steps to be fo11owed in isolating troubles Iocated in the coupling and load unit.

f. TRANSMITTER GROUP CONTROL CIRCUITS TROUBLE-SHOOTING. -

For controIs and indicators peculiar to the pulse controI cabinet, high voltage

POWer SuPPly) Or COuPling and load) refer to the corresponding trouble-Shooting

Chart. Table 5-10 1ists transmitter controI circuit troubles which are not covered

by the other trouble-Shooting charts.

里・ VOLTAGE AND RESISTANCE READINGS・

(1) The voltage and resistance values for the pulse generator, Pulse
analyzer) dual power supply) Pulse driver’and transmitter are given in table

5-11.

CAUTION

Do not attempt to measure a-C VOltages in excess of 600 volts

using an external oscilloscope directly. A capacity voltage-

divider is supplied for this purpose. When using this instru-

ment for high-VOltage measurements, refer to step (2).

(2) The following procedures must be followed when making high-VOltage

measurements with the capacity voltage-divider.

@) Place the transmitter in the STANDBY condition as described in
Section3.

WARNTNG

No measurements are to be made on the transmitter unless

it is under local control (the LOCAL & REMOTE SELEC-

TOR switch on the coupling and load unit should be placed

in the LOCAL position). Never work on the transmitter

Without the immediate presence of another person capable

Of administering first aid.

(り　Ground all points in the working area using the grounding rods pro-

Vided. All grounding rods should be securely connected to ground before using.

(り　Locate the capacitor voltage-divider near the point to be measured.

Connect the output cable to the test oscilloscope input. Connect an insulated lead

from the test point to the divider input terminal. Carefully ground the divider

ORIGINA L 5-11
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unit case and the oscilloscope chassis to the transmitter cabinet・ For additional

Safety use two ground lines in case one breaks accidentally. Dress the input lead

away from the cabinet and other components and wiring.

(旦) Place high voltage power supply BRAS VOLTAGE and PLATE

VOLTAGE switches S2 and S3 (19 and 18, figure 3-6) in the on (up) position.

(皇) Observe the waveform on the test oscilloscope, being careful not to

touch the voltage-divider or its input lead.

色) Place high voltage power supply BIAS VOLTAGE and PLATE

VOLTAGE switches S2 and S3 in the off (down) position.

(g) Ground all points in the working area using the grounding rods

PrOVided.

(妙　Remove the capacity voltage-divider and its connections from the

transmitter.

h. POWER INTERLOCK AND DISTRIBUTION.一Figure 5-11 illustrates power

int料lock and controI circuits. Figures 5-12 through 5-13 illustrate the distribution

Of a-C and d-C POWer in the transmitter and pulse control units. These diagrams,

grouped at the rear of this section, Will aid the technician in isolating malfunctions

in the various power distribution loops.

5-5. TYPICAL TROUBLES.

The typical troubles which may occur in the transmitter group are glVen m

table 5-12. This table enables maintenance personnel to isolate typical

malfunctions of the unit.

5-6. LOCATION OF PARTS.

The locations of transmitter group parts are illustrated in Section 6.
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TROUBLE- SHOOTING

TABLE 5-7. TRANSMITTER CONTROL GROUP OA-2631/FPN-42

AND CONTROL PANEL, FUNCTIONAL SECTION

TROUBLE-SHOOTING CHART

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATIONS �CAUSE �MEASURES 

Allpowersupplyvolt一 �1.Shortcircuitacross �¥1.Checkforashortcircuit 

agesandfilament �CabinetthermostatS5or �acrossthethermostat. 

VOltagesabsent,and �thermostatS5isdefec_ �Ifnoshortispresent, 

COntrOIpanelINTER- �tive.(Seefigure6-12.) �replacethethermostat. 

LOCKDISABLEswitch S13(21,figure3-2) inoperative. ControIpanelINTER- �2.Interlockdisablere一 layK2isdefective.(See figure6-12.) 3.INTERLOCKDIS- ABLEswitchS13is defective.(Seefig- ure6-15.) 1.DefectivelampDS3. �2.CheckK2. 3.CheckS13. 1.ReplaceDS3. 

LOCKINDICATOR lampDS3(9,figure 3-2)inoperative. �2.Interlockindicator relayK6isdefective. (Seefigure6-12.) �2.CheckK6. 1.CheckKl. 2.Repaircontactif 

Impropersynchroniz一 �1.Transmitterscope 

ingtriggersfedinto �triggercontrolrelay 

transmitteroscil- �Klmalfunctioning. 

loscope. Improperoperationof �(Seefigure6-12.) 2.Defectivecontacts 

OnPULSEGEN. �POSSible.Ifnot,rePlace 

SELECTORswitchS8. (Seefigure6-15.) 1.PWR.SUPPLYSEL. �S8. 1.CheckpositionofS3. 2.CheckK5. 3.CheckK4. 

theinterlockorab- �SWitchS3onpulse 

SenCeOfB+Onthe �analyzerinimproper 

PulseaLnalyzerchassis. �POSition.(Seefigure 6-16.) 2.PulseanalyzerB+ SelectrelayK5defec一 tive.(Seefigure6-12.) 3.PulseanalyzerB+ interlockrelayK4 defective.(Seefigure 6-12.) 

5-38 ORIGINA L
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CG-273-74

TABLE 5-7. TRANSMITTER CONTROL GROUP OA-2631/FPN-42

AND CONTROL PANEL, FUNCTIONAL SECTION

TROUBLE-SHOOTING CHART (Cont)

Table

5-7

ABNORMAL �PROBABLE �CORRECTIVE 

ENDICATIONS �CAUSE �M田ASURES 

ControIpanelpulse �1.DefectivelampDSl. �1.ReplaceDSl. 

generatorlonlamp DSl(28,figure3-2) inoperative. ControIpanelpulse �2.EitherB+PULSE �2.CheckS9andassoci- 

GEN.1switchS90rits wiringisdefective.(See figure6-15.) 1.DefectivelampDS2. �atedwiring. 1.ReplaceDS2. 

generator2onlamp DS2(7,figure3-2) inoperative. Anycombinationofthe �2.EitherB+PULSE �2.CheckSlOandits 

GEN.2switchSlOor itswiringisdefective. (Seefigure6-15.) 1.Defectiveindicator �associatedwiring. 1.ReplaceDS4,DS5, 

followingindicators �DS4,DS5,DS6orDS7. �DS6,OrDS7. 2.RefertoSection5of 

inoperative:COntrOl �l(Seefigure6-15.) 

Paneltransmitterl READYandONand transmitter2READY andONlampsDS4, DS5,DS6,andDS7(24, 25,10,andll,figure 3-2). ControIpanelLOWV �2.Defectivecircuits 

inhighvoltagepower SuPPly. 1.Defectiveindicator �Volume3. 1.ReplaceDS9,DSll, 

INDLampDS9orDSll �DS9,DSll,DS14or �DS140rDS15. 2.RefertoSection5of 

(19or13,figure3-2) �DS15.(Seefigure6-15・) 

Orlowvoltagealarm DS14orDS15inopera- tive. �2.Defectivecircuitsin 

highvoltagepower SuPPly. �Volume3. 1.ReplaceDSlO,DS12 

ControIpaneltrans一 �1.Defectiveindicators 

mitterlor2OVER一 �DSlO,DS12orDS13. �OrDS13. 2.ReplaceKIorK2. 3.RefertoSection50f 

LOADINDlampDSlO �(Seefigure6-15.) 

OrDS12(200r14, figure3-2)orover一 loadalarmDS13 inoperative. �2.OverloadrelayKl OrK2defective.(See figure6-15.) 3.Defectivecircuitsin 

highvoltagepower SuPPly. �Volume3. 

ORIGINAL 5_39
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TROUBLE- SHOOTING

TABLE 5-7. TRANSMITTER CONTROL GROUP OA-2631/FPN-42

AND CONTROL PANEL, FUNCTIONAL SECTION

TROUBLE-SHOOTING CHART (Cont)

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATIONS �CAUSE �MEASURES 

ControIpanelOPERATE �1.DefectivelampDS16 �1.ReplaceDS16orDS17. 2.Refertotable5-9. 1.CheckS2andS3and 
ⅩMTRIor2lamps �OrDS17.(Seefigure 

DS16orDS17(31orl, �6-15.) 

figure3-2)inoperative. ControIpanelXMTRl �2.Defectivecircuitsin COuPlingandloadunit. 1.Switchcontacts 

Or2EMERGENCY �Shorted. �replaceifdefective. 

STOPswitchS2orS3 (30or3,figure3-2) inoperative. �2.Defectivecircuitsin �2.Refertoappropriate 

transmitterorhigh VOltaLgePOWerSuPPly. �trouble-Shootingcharts. 1.ReplaceS7. 

ControIpanelTRANS- �1.DefectiveswitchS7. 

MITTERSELECTOR �(Seefigure6-15.) 2.Defectiveantenna SWitchingcircuitsin COuPlingandloadunit. 3.B十XMTRIswitch 

SWitchS7(27,figure 3-2)inoperative. ControIpanelB+ ��2.Refertotable5葛9. 3.Checkandcorrector 

SllorB+XMTR2 SWitch2improperly POSitionedordefective. (Seefigure6-15.) Defectiveremotecon, �replaceSllandS12. Refertotable5-4. 1.PlaceLOCAL&RE一 

PULSEGENIor2 �trolrelayKlindual 
SWitches,S9andSlO, �POWerSuPPly.(See 

(260r8,figure3-2), mOPerative. ControIpanelB+ �figure6-14.) 1.Couplingand10ad 

ⅩMTRIor2switches �unitLOCAL&REMOTE �MOTESELECTORswitch 

SllandS12(22,Or �SELECTORswitchS7 �(7,figure3-8)inRE- 

12,figure3-2)in一 �inLOCALposition. �MOTEposition. 

OPerative. �(Seefigure6-19.) 2.Platevoltagerelay 語継譜3譜‡。。。h_ nicalManual)inhigh VOltagepowersupply defective. 

2.CheckrelayK27. 
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TABLE 5-7. TRANSMITTER CONTROL GROUP OA-2631/FPN-42

AND CONTROL PANEL, FUNCTIONAL SECTION

TROUBLE-SHOOTING CHART (Cont)

Table

5-7

ABNORMAL �PROBABLE �CORRECTIVE 

ENDICATIONS �CAUSE �MEASURES 

ControIpanelLOW �Defectivecircuitsin �RefertoSection5of 
VOLTRESETXMTR �highvoltagepower �Volume3. 
1or2switchesS14or S15(17or15,figure 3-2)inoperative. �SuPPly. 
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TABLE 5_10. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL CIRCUITS TROUBLE-SHOOTING CHART

冒able

5-10

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATION �CAUSE �MEASURES 

Inabilitytoswitch �1.NocontroIvoltageon �Ifhighvoltagepower 

tra,nSmitterloads. �COuPlingandloadunit �SuPPlycontroIvoltage 
interlockswitchS12-1 �OutPuteXists,rePlace 

(figure6-19). 2.Couplingandloadunit �defectiveconnections fromhighvoltagepower SuPPlytothecoupling andloadunit. CIoseswitchesifopen. 

interlockswitchesS12or �Replaceifdefective. PlaceLOCAL&RE- 

S13eitheropenorde- 

fective(figure6-19). 

3.Couplingandloadunit 

LOCAL&REMOTE �MOTESELECTOR 
SELECTORswitchS7 �SWitchintheREMOTE 

(7,figure3-8)inLOCAL �POSition・Replaceif 

POSitionordefective・ �defective. 

4.connectionbetween �Repairdefectiveinter- 

COuPlingandloadunit �COnneCtion. PlaceB+XMTRland2 
LOCAL&REMOTE 
SELECTORswitchS7 

andcontroIpanelB+ 

ⅩMTRIswitchSll 

(figure6-15)open. 

5.ControIpanelB+ 

ⅩMTRIor2switchSll �SWitchesinoff(down) 

OrS12(220r12,fig- �POSition. Replacedefectiveswitch・ Repairdefectiveinter一 

ure3-2)inon(up) 

POSitionordefective・ 

6.ControIpanel 

TRANSMITTER 

SELECTORswitchS7 

defective,(27,figure 

3-2). 

7.Connectionbetween 

COntrOIpanelTRANS- �COnneCtion. 

MITTERSELECTOR 

SWitchS7andtrans一 

mitterfunctionswitch 

S2(figure6-19)open. 
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TABLE 5-10. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL CIRCUITS TROUBLE-SHOOTING CHART (Cont)

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATION �CAUSE �MEASURES 

ControIpanelpulse �8.Transmitterfunction �Repairorreplace 

SWitchS2,Wafer defective. 9.Thermaltimedelay relayK2defective. 10.Rotarysolenoidre- �defectivewafer. Replacedefectiverelay・ Replacedefective 

layrectifierCRl defective. 11.Transmitterfunction SWitchS2,Ledexrelay defective. 12.Propertransmitter �rectifier. Replacedefectiveswitch・ Replaceifdefective. 

loadswitchS3orS4not �Ifnotdefective,refer 

energized. �totable5-9. 

1.DefectiveswitchS2 �Replacedefectiveswitch. 

COntrOIEMERGENCY �OrS3(figure6-15). 
STOPXMTRlor2 SWitchS3orS2(30r 30,figure3-2) inoperative. �2.Troubleinhighvolt- �RefertoSection5of 

agepowersupplycir- Cuits. �Volume3. Replacedefectiveswitch. 

TransmitterEMER一 �1.DefectiveswitchS19 

GENCYSTOPswitch �(figure6-17). 2.Troubleinthehigh 

S19,(4,figure3-7) inoperative. Highvoltagepower ��RefertoSection5of 

VOltagepowersupply Circuits. 1.DefectiveswitchS7 �Volume3. Replacedefectiveswitch. RefertoSection5of 

SuPPlyEMERGENCY �(Section60fVolume3). 
STOPswitch,S7(59, figure3-6)inoperative. ControIpanelB+ �2.Troubleinhighvolt- 

agepowersupplycir一 Cuits. 1.120-VOltcontroIvolt一 �Volume3. Repairdefectivecon- 

ⅩMTRlor2switch �agenotpresentonpole �nectionbetweenhigh 

S12orSll(figure3-2, �Ofswitch. �VOltagepowersupply 

12or22)inoperative. ��andpulsecontrol Cabinet. 
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TABLE 5-10. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL CIRCUITS TROUBLE-SHOOTING CHART (Cont)

Tabl e

5-10

ABNORMAL �PROBABLE �CORRECTIVE 

ENDICATION �CAUSE �MEASURES 

Highvoltagepower �2.DefectiveswitchSll OrS12(figure6-15). 3.Connectionbetween �Replacedefectiveswitch. Repairdefective 

COntrOIpanelB+XMTR 1or2switchSllorS12 andcouplingandload unitLOCAL&REMOTE SELECTORswitchS7 (figure6-19)open. 4.LOCAL&REMOTE �COnneCtion. PlaceLOCAL&RE一 

SELECTORswitchS7in �MOTESELECTOR 
LOCALpositionordefec- �SWitch(7,figure3-8) 

tive. 5.Troubleincoupling andloadunittransmitter functionswitchS2(fig- ure6-22)ordummyload blowerairswitchS50r S6(ifthetransmitter isconnectedtothe dummyload). 6.Interconnectionbe一 �inREMOTEpositionor replaceifdefective. Replacedefectiveswitch. Repairdefective 

tweencouplingandload unitTBl-10orTB2-10 andhighvoltagepower SuPPlyTB5-10open. 7.Troubleinthehigh �COnneCtion. RefertoSection5of 

VOltagepowersupply Circuits. 1.Troubleinhighvolt一 �Volume3. RefertoSection50f 

SuPPlyPLATEVOLT- �agepowersupplycir- �Volume3. 

AGEswitchS3(18, �Cuits. 
figure2-6)inopera一 tive. �2.Interconnectionbe- �Repairdefective 

tweenhighvoltagepower SuPPlyTB5-9and COuPlingandloadunit TBl-90Pen. �COnneCtion. 
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TABLE 5-10. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL CIRCUITS TROUBLE-SHOOTING CHART (Cont)

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATION �CAUSE �MEASURES 

PulsecontroILOW �3.Couplingandloadunit �PlaceLOCAL&REMOTE 

LOCAL&REMOTE �SELECTORswitch(7, 
SELECTORswitchS7,in �figure3-8)inLOCAL 

theREMOTEpositionor �POSitionorreplaceif 
defective. �defective. 

4.Troubleincoupling �Refertotable5-9. Repairdefective 

andloadunittransmitter 

functionswitchS2　or 

dummyloadblowerair 

SWitchS50rS6(if 

transmitterisconnected 

todummyload). 

5.Interconnectionbe- 

tweencouplingandload �COnneCtion. Repairdefectiveconnec一 

unitTBl-10orTB2-10 

andhighvoltagepower 

SuPPly　TB5-10open. 

1.120　voltcontroIvolt- 

VOLTRESETXMTR �agenotpresentonswitch 2.LOWVOLTR田SET �tionbetweenhighvolt- 

1or2switchS14or ��agepowersupplyand 

S15(170r15,figure ��Pulsecontrol. 

3-2)inoperative. ��Replacedefective 

XMTRlor2switch, �SWitch. Repairdefective 
S14orS15(figure6-15) 

isdefective. 

3.Connectionbetween 

Pulsecontrol,TBl-11 �COnneCtion. RefertoSection50f 
OrTB2-11andhigh 

VOltagepowersupply 

TB4-11defective. 

4.Troubleinhighvolt- 

agepowersupply �Volume3. 

Circuits. 
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TABLE 5-10. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL CIRCUITS TROUBLE-SHOOTING CHART (Cont)

露ble

5-10

ABNORMAL �PROBABLE �CORRECTIVE 

INDICATION �CAUSE �MEASURES 

Pulse　control �1.Overloadreset �Replacedefectiveswitch. Replacedefectiveswitch・ Replacedefective 

OVERLOADRESET �SWitchesS16orS17 

ⅩMTR2orlswitches �defective. 

(160r18,figure3-2), inoperative. PulsecontroIover- �2.NormallycIosed auxiliaryswitchofhigh VOltagepowersupply Platecircuitbreaker CBl(figure6-27,Vol- ume3)defective. 1.NormallycIosed 

loadalarmDS13(fig- �auxiliaryswitchofhigh �auxiliaryswitch. Repairdefective 

ure6-13)andtrans一 �VOltagepowersupply 

mitterlor2OVER- �Platecircuitbreaker 

LOADINDlampDS12 �CBldefective. 

orDSlO(14or20,flg- ure3-2)inoperative. �2.Interconnectionbe- 

tweenhighvoltagepower SuPPlyTB4-9and TBl-9orpulsecontrol TB2-9defective. 3.PulsecontroIXMTR �COnneCtion. Replacedefective 

1or2overloadrelay Kl(figure6-15) defective. 4.Connectionbetween �relay. Repairdefective 

PulsecontroITBl-12 OrTB2-12andhighvolt- agepowersupplyTB4-12 defective. 5.Troubleinthehigh �COnneCtion. RefertoSection5of 

VOltagepowersupply interlockrelaycontacts. �Volume3. 　　　÷l 
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TABLE 5_12. LORAN TRANSMITTING SET AN/FPN-42,

TYPICAL TROUBLES CHART

Table

5-12

TROUBLE �NATURE　OFTROUBLE �SYMPTOMS 

Subnormal �1.Insufficientdrivefrompulse �Reducedtransmittedoutput. Overloadindicatorcircuits 

transmitter �generator. 

OPeration. Transmitter �2.Lowfilamentvoltageinthe 

transmitter. 

3.Lowplatevoltageinthe 

transmitter. 

Dust,dirtorcorrosiononthe 

arcing Insufficient �highvoltagelines. 1.Transmitteroutputtankcir- �inhighvoltagepowersupply 

aretripped. 

Samplingpointofradiated 

transmitter �Cuitimproperlytuned. �Pulseislessthan50per- 

OutPutatthe SamPling POint. �2.Riseanddecaytimecon- �CentOfpeak. 1.Verylittleornotrigger 

troIsonthepulsegenerator 

improperlypositioned. 

Incorrect �1.CathodefollowerVl(figure 

transmitter �6-13)onpulsegenerator �PreSentatthemonitor 

OSCilloscope �defective. �OSCilloscopeinput. 

triggers. Lossof �2.Transmitteroscilloscope �2.Correcttriggeramplitude 

triggercontrolrelayKl �butthetriggersdonot 

(figure6-12)inthepulse �SynChronizethemonitor 
controIcabinetisdefective. EitherV6orV7(figure6-13) �OSCilloscopebeforethe 

radiatedpulse. 

Lossofpulsegenerator 

gating �inthepulsegenerator �OutPut. Lossofpulsegenerator 
waveform. �defective. 

Lossof �EitherV8orV9(figure6-13) 

modulating �inthepulsegenerator �OutPut. Excessivedroopinthe 

Signalinthe Pulse generator. Lossof �defective. EitherVIOorVll(figure 

droopcom一 �6-13)inthepulsegenerator �radiatedpulses. 

PenSation waveform. �defective. 

ORIGINAL 5-77



Table

5-12

CG-273-74 AN/FPN-42

TROUBLE - SHOOTING

TABLE 5-12. LORAN TRANSMITTING SET AN/FPN-42,

TYPICAL TROUBLES CHART (Cont)

TROUBLE �NATUREOFTROUBLE �SYMPTOMS 

Lossofpulse �Changeincomponentvalueof �ResistorR96inthepulse 

generator �eitherR70,R81,OrR91inthe �generatoroverheatingand 
Cathode �Pulsegenerator. Cabinetblowerisnoteffective �lossofpulsegenerator 

followerbias. ��OutPut. 

Excessive ��Lossofal1120　voltsa-C 

ambient �indissipatingheatandther- �inthepulsecontroIcabinet 

temperature �mostatrelayS5(figure6-12) �exceptfortheblowermotor. LossofB+and120volts 

inthepulse COntrOl Cabinet. Chassisin一 �hascIosed. InterlockdisablerelayK2 

OPerative �(figure6-12)inthepulsecon- �acwhenachassisisre一 

Whenex一 �troIcabinetdefective. 2AmpfilamentfuseFIAor �movedfromthecabinet 

tendedon ��andtheINTERLOCKDIS- 

itsslides. Pulse ��ABLEswitchS13(21, 

figure3-2)isintheon(up) 

POSition. 

Lossofallpulsegenerator 

generator �FIB(figure6-14)inthedual �filamentvoltagesexceptfor 
Chassis inoperative. Pulse �POWerSuPPlyisblown. Pulseanalyzerinterlockre一 �theoutputcathodefollowers. LossofpulseanalyzerB+ 

analyzer �layK4(figure6-12)inthe �andB-VOltages. Eithernotriggerora 

inoperative. Difficulty �PulsecontroIcabinet 

defective. 

DelaymultivibratorV3(fig一 

inselecting �ure6-16)inthepulseanalyzer �triggerimproperlyposi- 

PrOPer �maIfunctioning. LOCAL&REMOTESELEC- �tionedintimeisobtained 
transmitted ��fromthepulseanalyzeras 

Pulsefor ��thePULSE　SEL　switch 

analyzing. ��Sl(3,figure3-4)isrotated. 

Lossof ��Theindicatorlamps 

COntrOIof �TORswitch(7,figure3-2)in �associatedwiththeB+COn一 

transmitter �thecouplingandloadunitis �troIswitcheswillbeun一 

B+VOltage. �inthewrongposition. �affectedbytheB十COntrOl 

SWitchposition. 
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TABLE 5-12. LORAN TRANSMITTING SET AN/FPN-42,

TYPICAL TROUBLES CHART (Cont)

冒able

5-12

TROUBLE �NATUREOFTROUBLE �SYMPTOMS 

Pulse �　　　　　　　I OverloadrelayKIorK2(fig一 �Overloadindication(deter- 

COntrOl �ure6-15)inthepulsecontrol �minedbyanextinguished 

OVerload �Cabinetdefective. Overloadpresentinthecir- �lamp)onthehighvoltage 

indicator ��POWerSuPPlybutnoindi- 

maIfunction. Abnormal ��Cationonthepulsecontrol 

Panel. 

The3-Strikerelayonthe 

loadon �Cuitryindicatedbythe �highvoltagepowersupply 

eitherthe �OVERLOADINDICATOR �Strikesoutafterbeing 

B十〇rB- �lampsonthehighvoltage �reset. Audibleleveloftherepeti一 

OutPutOfthe highvoltage POWerSuPPly. Lossof �POWerSuPPly. Coronaexistingonahighvolt- 

radiated �ageleadinthetransmitteror �tionrateintheTransmitter 

POWer. Improper �OneOfthewindingsintheout- �Buildingatovenormal. ExcessiverlngmgOfthe 

puttankcoil. 

Dampingresistorsonprlmary 

dampingon �OfT5(figure6-17)inthe �transmittedpulseorpulse 

OutPuttaIlk �transmitterhaveeitherbe- �raisingtopeakamplitude 

Circuit. Lossof �COmeShortedoropened. Defectivetype7800/7899tube �inlessthan70micro一 

SeCOnds. 

LowINDIVIDUALCATHODE 

radiated �intransmitter. �CURRENTmeter(5,fig- 

POWer. ��ure3-7)reading. 
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TROUBLE- SHOOTING

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 1 millisec/cm

VERT SENS: 2V/cm

TRIGGER: Nbrmal

a. SIGNAL SELECTOR switch in TRIGGERS position

獲…獲! � � � � � � � � 

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 10 usec/cm

VERT SENS: 2V/cm

TRIGGER: Normal

b・ SIGNAL SELECTOR switch in MODULATING SIGNAL position

CHECK POINT: ControI Pane1 2A5

SW田EP TIME: 10 usec/cm

VERT SENS: 0. 5V/cm

TRIGGER: Normal

C. SIGNAL SELECTOR switch in DROOP MODULATOR position

Figure 5-1. Osci11oscope OS-103/FPN, Waveforms (Sheet l of 5)
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TROUBLE- SHOOTING

CG-273-74 Figur e

5-1

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 10 usec/cm

VERT SENS: 1.O V/cm

TRIGGER: Normal

d. SIGNAL SELECTOR switch in lOO KC position

「 I � � � � � � � � 

Å �ヽ ,d �1 A▲ �A・ �ヽ AI“ �A」 �: �こ �:Iヽ 

I _臆」 �晴 �冊 �州 �ハ �川 �川 �ハ �一件 �l 

) I � �ん �l �上I �- �し �¥I � 

li し. I 」; �.∀ �V �り �7 �コ �l′ V �I i〕 � 

主 � � � � � � � � 

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 10 usec/cm

VERT SENS: 2V/cm

TRIGGER: Nbrmal

e. sIGNAL SELECTOR switch in PULSE GEN. OUTPUT position

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 20 usec/cm

VERT SENS: 20V/cm

TRIGGER: Normal

f. SIGNAL SELECTOR switch in ANTENNA position

Figure 5-1. Oscilloscope OS-103/FPN, Waveforms (Sheet 2 of 5)

ORI GINA L 5-81



Figur e

5-1

CG-273置74 AN/FPN- 42

TROUBLE- SHOOTING

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 1 millisec/cm

VERT SENS: 1V/cm

TRIGGER: Normal

g. SIGNAL SELECTOR switch in DUMMY LOAD position

i �����圃聞漢書晴 ������ 

CHECK POINT: ControI Panel

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

SCOPE TRIG. SELECTOR: Pulse Anal.

PULSE SEL: 3

h. SIGNAL SELECTOR switch in PULSE ANALYZER position

蜜 �∴;∴ �蕊 �築 �∴今 �千 �敏 �∴ ∴ �華 

∴J �; �i �膏 �; �∴I � �∴ �、汗 �∴ヽ ∴ 

:: �∴ �∵ �∴∵: �∴ �∴: � �∴ �∴ 

1 �嘩 �畢 � �暮　　　　∴ � � � � � 
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CHECK POINT: Transmitter

SWEEP TIME: 10 usec/cm

VERT SENS: 10V/cm

i. SIGNAL S田LECTOR switch in INPUT position

Figure 5-1. Oscilloscope OS-103/FPN, Waveforms (Sheet 3 of 5)
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号 �苧( � � ��華 

… ���ミ 

∴　∴　∴ ����㍉∴∴汗 ��2 ∴ 

ま ��� �丁子 ��郎 

CG-273-74

CH田CK POINT: Transmitter

SWEEP TIME: 10 usec/cm

VERT SENS: 10V/cm

j. SIGNAL SELECTOR sw正tch in PULSE DRIVER position

華 甲 罵 

i l �工 ��ざ　ま ���華 上告‖- ����� � 

き ∴ �� �圭 �与 �う ��� ���:∴ ~ ���i 汗 

黒 �� ��年 �雪 ∴ ���� �∴一●: ‡」 

争 ��‡ �( 忌 �高 � � � � � ���子 

主 ��� ���� 

CHECK POINT: Transmitter

SWEEP TIME: 10 usec/cm

VERT SENS: 10V/cm

k. SIGNAL SELECTOR switch in lST IPA position

葛 ���� ���� ��� 

略　　し ����も ��� �君 ���i �� 

‡ � �潮 � ���‡ 至 ���� �] ��� � 

葦 ���十 ��( 

亡〈 ���� 
く さ ���� ������ 

CH田CK POINT: Transmitter

SWEEP TIME: 10 usec/cm

VERT SENS: 10V/cm

l. SIGNAL SELECTOR switch in 2ND IPA position

Figure 5-1. Oscilloscope OS-103/FPN, Waveforms (Sheet 4 of 5)

ORIGINAL

Figure

5-1
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AN/FPN- 42

TROUBLE- SHOOTING

CHECK POINT: Transmitter

SWEEP TIME; 20 usec/cm

VERT SENS: 10V/cm

REMARKS: Transmitter loaded by

the antenna.

m. SIGNAL SELECTOR switch in OUTPUT position

CHECK POINT: Transmitter

SWEEP TIME: 20 usec/cm

VERT SENS: 0. 1V/cm

n. SIGNAL SELECTOR switch in BALANCE position

5-84

CHECK POINT: ControI Pane1 2A5

SWEEP TIME: 1 msec/cm

VERT SENS: 20V/cm

O. SIGNAL SELECTOR switch in ANTENNA position

Figure 5-1. Oscilloscope OS-103/FPN, Waveforms (Sheet 5 of 5)
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TROUBLE- SHOOTING
CG-273-74 Figure

5-2

Figure 5-2. Power Su

ORIGINAL

PP-2541/FPN-42
Left Chassis View, Location of Test Points
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Figure

5_3

CG-273-74 AN/FPN- 42

TROUBLE- SHOOTING

Figure 5-3. Pulse Generator

5-86

O-706/FPN-42, Left Chassis View

Location of Test Points
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TROUBL E- SHOOTING

CG-273-74 Figure

5_4

TEST POINT: ㊤　v5-1

SWE田P TIME: 10 usec/cm

VERT SENS: 5V/cm

TRIGGER: Horizontal jacks on

monitor oscilloscope

SCOPE TRIG SELECTOR: Pulse Anal.

PULSE S田L: 3

a. Output lOO-kc‘Modulator

TEST POINT : ㊤ E36

SWEEP TIME: 5 millisec/cm

V臼RT SENS: 5V/cm

TRIGGER: Horizontal jacks on

monitor osci11oscope

SCOPE TRIG SELECTOR: Normal

b. Output Droop Compensation Pedestal Generator

TESTPOINT: ⑯ v12-1

SWEEP TIME: 10 usec/cm

VERT SENS: 5V/cm

TRIGGER: Horizontal jacks on

monitor osci11oscope

SCOPE TRIG SELECTOR: Pulse Anal.

PULSE SEL: 3

C. Droop Modulator

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet l of 9)
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AN/FPN- 42

TROUBLE- SHOOTING

TEST POENT: ⑭　v12-3

SWEEP TIME: 10 usec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5-4a

d. Droop Modulator

i 

l �l l i 1 �� ���し ��� ��� �� �� �� �� 

‥l �l ∴ �� � � � � �� � ��重iI � � � � � � � �I I 
’l’= し ��十 �� � ��口I �liI丁 ���� �= ��言 ��十 l � �i 

l l 1 � �V ���V ��� ��しj �十〕 ��J ��し1 ��剛 ��! 

五 ▼ �� ��� ���葛 ��� ���� �� ��書 ii l 

TEST POINT: ⑮　v13-5

⑯　v14-5

SWEEP TIME: 10 usec/cm

VERT SENS: 20V/cm

NOTE: For any given phase code,

●B5 and　'B6 are 180O

degrees out of phase.

TRIGGER: Same as for 5-4a

e. Droop Modulator

「 

‥1 � � ��� � � � � 

十I � �トV �朋 �汗l �剛 �ll �∴廿 � 

V � ��V �十▼ ‡ �▼ �▼ �葛▼ I �I I 

‡ ‡ � � � � 
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TEST POINT: ⑰　T5-1

SWEEP TIME: 10 usec/cm

VERT SENS: 50V/cm

TRIGGER: Same as for 5-4a

f. Output Cathode Followers

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 2 of 9)
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TROUBLE- SHOOTING

CG-273-74

● � � � � � � � � � � 

TEST POINT: ☆冒5-4

Figur e

5_4

SWEEP T□VIE: 10 usec/cm

VERT SENS: 20V/cm

REMARKS: Termina1 4, at T5

With termina1 6 grounded

TRIGGER: Same as for 5-4a

g. Output Pulse

T田ST POINT: ⑯　v3-6

SWEEP TIME: 10 usec/cm

V田RT SENS: 10V/cm

TRIGGER: Same as for 5-4a

h. Paraphase Amplifier

□ [正 
冒ES冒PO工NT: ㊤　v3-8

SW田EP TIME: 10 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

i. Paraphase Amplifier

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 3 of 9)
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TEST POINT:

AN/FPN- 42

TROUBLE- SHOOTING

㊤ E64
SW田EP TIME: 10 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

j. 100kc Modulator

I �� � � 

TEST POINT:
㊤ E69

SWEEP TIME: 10 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

k. 100-kc Modulator

」」」 �‡「丁‾丁「 

〉 ( 

5-90

TEST POINT:

SWEEP TIME: 10 usec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5-4a

l. Input to Gate

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 4 0f 9)
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CG-273-74

〃 �� � � � � � � � � 

〇　十 �l � � � � 

皆 � � � � � 

」 � � � � � 

ヽ 十 手 � � � � � 

TEST POINT:

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5_4a

m. Gate Generator

漢案 �� � � � 

〃 �� � � � �� � � � 

1ト � � � � 

" � � � � � � � � � � 

TEST POINT:

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

n. Gate Generator

Figure 5-4.

TEST POINT:
㊤ ElO

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

0. Gate Generator

Pulse Generator O-706/FPN-42, Waveforms (Sheet 5 of 9)

ORIGINAL

Figure

5-4
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CG-273-74

TEST POINT:

AN/FPN- 42

TROUBL E - SHOOTENG

㊤E9
SWEEP TIME: 20 usec

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4a

P. Gate Generator

" � � � � 

TEST POINT:

SWEEP TIME: 2 millisec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5-4b

q. Droop Compensation Pedestal Shaper

5-92

TEST POINT:

SWEEP TIME: 2 millisec/cm

VERT SENS: 20V/cm

TRIGG田R: Same as for 5-4b

r. Droop Compensa,tion Pedestal Generator

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 6 of 9)
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TROUBL E- SHOOTING
CG-273-74

▲ �� � � � � � � � � 

輸●一- � � � � 

TEST POINT:

SWEEP TIME: 1 usec/cm

VERT SENS: 20V/cm

TRIGGER: Same as for 5_4b

S. Osci11oscope Trigger

"鵜　“ �鵜S喜■ � � � � � 

TEST POINT:
㊤ E58

SWEEP TIM田: 20 millisec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5_4b

t. Pedestal Shaper

" � � � � � 

■ 

Figure 5-4.

TEST POINT:

SWEEP TIME: 50 mi11isec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5_4b

u. Pedestal Generator

Pulse Generator O-706/FPN-42, Waveforms (Sheet 7 of 9)

OR I GINA L

Figure

5-4
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CG-273-74

臆 � � � � �■ 

TEST POINT:

AN/FPN- 42

TROUBLE細SHOOTING

SWEEP TIME: 2 usec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5-4b

Ⅴ. Delay Line Output

臆 � � � � � �■ 

器寛 � � � � � � 

臆■ � � � � � � 

臆 � � � � � �園 

TEST POINT:

SWEEP TIME: 2 usec/cm

VERT SENS: 20V/cm

TRIGGER: Same as for 5-4b

W. Trigger Input

5-94

TEST POINT:

SCOPE TRIGGERS: 5 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4b

Ⅹ. Squarer Output

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 8 0f 9)
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CG-273-74

● � � � � 

TEST POINT:

SWEEP TIME: 5 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4b

y. Cathode Follower in Squarer

冒ES冒　PO重NT: ㊤冒l-3
SWEEP TIME: 5 usec/cm

VERT SENS: 5V/cm

TRIGGER: Same as for 5-4b

Z. 100kcinput

T田ST POINT:
㊤ E16

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

TRIGGER: Same as for 5-4b

aa. Gate Generator

Figure

5-4

Figure 5-4. Pulse Generator O-706/FPN-42, Waveforms (Sheet 9 0f 9)
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CG-273-74 AN/FPN- 42

TROUBLE - SHOOTING

Figure 5-5. Electrical Pulse Analyzer TS一 1360/FPN-42

Left Chassis View Location of Test Points

ORI GINA L
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CG-273-74

①　　①

Figure 5-6. Amplifier Assembly AM-2481/FPN-42, Pulse Driver

Bottom Chassis View Location of Test Points

ORIGINAL

Figure

5-6
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Figure
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CG-273-74

①　①

AN/FPN- 42

TROUBLE- SHOOTING

Figure 5-7.

5-98

Amplifier Assembly AM-2481/FPN-42 Pulse Driver

Top Chassis View, Location of Test Points

ORI GINA L
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CG輸273-74 Figure

5-8

L聖ure 5‾8. Anterma豊霊書信紫2, Left Chassis View’
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CG-273-74 AN/甲PN- 42

TROUBL E - SHOOTING

ORI GRAL

ure 5-9. Antenna Cou

Chassis View, Location of Test Points
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CG-273-74 Figure

5-10

正sT POINT: ㊥　Kl-7

SWEEP TIME: 20 usec/cm

VERT SENS: 10V/cm

TRIGGER: J2 on pulse analyzer

PULSE SEL: 3

REMARKS: Slave station with phase

COding on. Master station

3rd pulse would be 1800

from that shown.

a. Relay Output

▲ 
′ � � � � � � � � � 

● � � � � � � � � � 

冒ESTPO即題: ㊥　v7-2

SWE田P TIME: 1 millisec/cm

VERT SENS: 10V/cm

b. Trigger Amplifier

■ �臆 � � � � � �■ 

OR IGINA L

冒ESTPOⅢT: ㊥　v6-5

SWEEP TIME: 1 millisec/cm

VERT SENS: 20V/cm

C. Trigger Gate

Figure 5-10. Electrical Pulse Analyzer 冒S-1360/FPN-42,

Wavefo rms Sheet l of 5
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■ � � � � � � � �喜 

〇一 � � �○○ 

AIVFPN- 42
TRO UBL E - SHOOTING

冒ES富PO即題: ⑭ v6-1

SWEEP T□VIE: 5 usec/cm

VERT SENS: 10V/cm

d. Trigger Gate

TES冒POⅢ冒: ㊥　v6-7

SWEEP TIME: 1 millisec/cm

VERT SENS: 20V/cm

e. Trigger Gate

5-102

TEST POINT: ⑳　v4-2

SWEEP TIME: 1 millisec/cm

VERT SENS: 20V/cm

Figure 5-10・ EL親弗龍舘覇TS‾1360/FPN-42,

ORI GINA L
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CG-273-74
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TEST POENT: ㊥　v3-2

SWEEP TIME: 5 millisec/cm

V田RT SENS: 5V/cm

g. Delay Multivibrator血Put

■ � �� � � � � �臆 

臆 �臆 � � � � � �� 

TEST POINT: ⑳　vl-6

SWEEP TIME: 5 millisec/cm

VERT SENS: 50V/cm

h. PRR Multivibrator

■ 

Figure 5-10.

ORIG弧L

T田S冒PO即題: ⑳　vl-2

SWEEP TIME; 5 usec/cm

VERT SENS: 2V/cm

i. PRR Multivibrator血Put

Electrical Pulse Analyzer TS-1360/FPN-42,

Figure

5-10
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CG-273-74

TEST POINT:

AN/FPN- 42

TRO UBL E - SHOOTING

SWEEP TIME: 2 millisec/cm

VERT S田NS: 2V/cm

TRIGGER:一INT.

j. Gate

臆 � � � � � � �看 � � 

漢 � � � � �■ 

TEST POINT:

SWEEP TIME: 5 millisec/cm

VERT S田NS: 5V/cm

k. 1/2 PRR Multivibrator

臆 � � � �� � � �■ 
〇°臆“○○ � �� � � � 

〇〇〇〇〇〇〇〇 �〇〇°○○〃- �""--ぎ○ 

■ � � � � � � � �■ 
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T田ST POINT:

SWEEP TIME: 5 millisec/cm

VERT SENS: 20V/cm

Figure 5‾10・ %菩豊吉葦詐萌TS‾1360/FPN‾42’

ORI GINA L
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CG-273置74

TEST POINT:

Figure

5-10

SWEEP TIME: 200 usec/cm

VERT SENS: 20V/cm

TRIGGER: JI on pulse analyzer

m. Oscilloscope Trigger Output

○ � � � � � 

TEST POINT: 会J4
SWEEP TⅢE: 10 usec/cm

VERT SENS: 10V/cm

TRIGGER: J2 on pulse analyzer

PULSE SEL: 3

REMARKS : Slave station with phase

COding on. Master station

3rd pulse would be 180O

from that shown.

n. Output

OR IGINA L

TEST POINT:
㊤ v3-6

SWEEP TIME; 200 usec/cm

VERT SENS: 20V/cm

TRIGGER: +INT

PULSE SEL: 2

O. Delay Multivibrator

Figure 5-10. Electrical Pulse Analyzer TS-1360/FPN-42,

Wavefo rms
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Figure 5-12. Loran Set

FPN-42. A-C Power Dis tr ibutio n

Schematic Diagram (Sheet 2 of
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SERVICE AND REPAIR

CG-273-74

SECTION　6

SERVICE AND REPAIR

Paragr aph

6-1

6-1. FAILURE REPORT.

Submission of electronic equipment failure reports shall be made in accordance

With current instructions contained in the USCG Electronic Maintenance Manual,

CG-165, aLnd on the prescribed form indicated therein. The importance of pro-

Viding complete information cannot be overemphasized. Do not subs慣tute brevity

for clarity.

6-2. TUNING AND ADJUSTMENT.

NOTE

For service and repair of the high voltage power supply or

the monitor osci11oscope refer to Volume 3 or Appendix I,

as required. Figures 6-1 through 6-11 provide the location

Of parts and test set-uP information. Figure 6-12 through

6-19 are the equipment schematic diagrams; these are

lPreSented at the rear of the section.

生　TEST EQUIPMENT AND SPECRAL TOOLS. - ’I’he test equipment and

SPeCial tooIs required for tuning and adjustment are listed in table 5-1. In addi-

tion, the following items are used for energy spectrum measurements. (Usually,

Only one set of these items is required for each Loran-C chain of stations due to

the infrequent making of energy spectrum measurements. )

(1) Ungrounded loop antenna of known dimensions. Natural resonant

frequency must be at least three times greater than the highest frequency to be

measured.

(2) RCA Receiver Model SRR-11, Or equivalent.

(3) Hewlett Packard Amplifier Mode1 450A, Or equivalent.

(4) Spencer-Kennedy Lab Electronic Filter Mode1 300 (2 required), Or
equivalent.

b. INETRAL CONTROL SETTINGS. - Before starting the alignment procedure

Place controIs in the positions indicated in table 6-1.

ORIGINA L 6-1



Table

6-1

CG-273-74 AN/FPN-42

SERVICE AND REPAIR

NOTE

On the monitor oscilloscopes, jumpers should be connected

from the ground binding posts to the bottom binding post on

both the vertical and horizontal inputs.

TABL田6-1. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS PRIOR TO ALIGNMENT

CON冒ROL �LOCATION �SETTING 

PULSEAMPLpotentiometerR82 �PULSEGENERATOR �Midrange 

RISETIMEpotentiometerR58 D田CAYTIM田potentiometerR59 �PULSEG田NERATOR PULS田GENERATOR �Maximumcoun一 tercIockwise (CCW) MaximumCCW 

GATEWIDTHpotentiometerR42 �PULSEGENERATOR �Midrange 

PULSESPACINGswitchS2 �PULSEGENERATOR �1000 

100KCBALpotentiometerR21 �PULSEGENERATOR �Midrange 

PULSEVADTHpotentiometer �PULSEGENERATOR PULSEGENERATOR �Midrange MaximumCCW 

R55 

DROOPpotentiometerR75 

SCOPETRIGGERswitchSl �PULS田GENERATOR �MULTI 

FOCUSpotentiometer �MONTTOROSCILLOSCOP田* �Center 

INTENSITYpotentiometer �MONITOROSCILLOSCOP田* �Center 

VERTDCBALpotentiometer �MONITOROSCILLOSCOPE* �Center 

HORIZDCBALpotentiometer �MONITOROSCILLOSCOPE* �Center 

VERTPOSpotentiometer �MONITOROSCILLOSCOPE* �Center 

HORIZPOSpotentiometer �MONITOROSCILLOSCOPE* �Center 

V田RTSENSITIVITYswitch �MONITOROSCILLOSCOP田* �10VOLTS/CM 

*On pulse control unit and each transmitter.
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TABLE 6-1. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS PRIOR TO ALIGNMENT (Cont)

Table

6-1

CONTROL �LOCATION �SETTING 

VERTSENSITIVITY-VERNIER �MONITOROSCILLOSCOPE* MONTTOROSCILLOSCOPE* MONETOROSCILLOSCOP田* MONITOROSCILLOSCOPE* �CAL 1MILLI- SECOND CAし INTSWEEPXl 

POtentiometer 

SWE田PTIME/CMswitch SWEEPTIME/CM一VERNIER 

POtentiometer 

HORIZSENSITIVITYswitch 

HORIZSENSITIVITY一VERNIER �MONITOROSCILLOSCOPE* MONITOROSCILLOSCOPE* �CAL AC 

POtentiometer 

AC-DCswitch 

DC-ACswitch �MONTTOROSCILLOSCOPE* �AC 

TR暮GGERLEVELpotentiometer �MONITOROSCILLOSCOPE* �Center 十 MaximumCW 

TRIGG田RSLOP田switch �MONITOROSCILLOSCOPE* 

SCALELIGHTpotentiometer �MONITOROSCILLOSCOPE* 

SYNCswitch �MONETOROSCILLOSCOPE* �EXT 

SWEEPMODEpotentiometer �MONITOROSCILLOSCOPE* �PRE-SET 

SIGNALSELECTORswitchSl PULSEGEN.SEL田CTOR �CONTROLPANEL CONTROLPANEL CONTROLPANEL CONTROLPANEL �PULSEGEN. OUTPUT PULSEGEN.1 OPERATEBUS OPERATEBUS 

SCOPEDISPLAYswitchS6 

PULSEGEN.1EXCITATION 

SWitchS4 

PULSEGEN.2EXCITATION 

SWitchS5 

*On pulse control unit and each transmitter.
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TABLE 6-1. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS PRIOR TO ALIGNMENT (Cont)

CON冒ROL �LOCATION �SETTING 

PULSEGENSELECTOR �CONTROLPANEL CONTROLPAN田L �P.G.1TO 

SWitchS8 B+PULSEGEN.1switchS9 ��ⅩMTRl P.G.2TO ⅩMTR2 On巾p) 

TRANSMITTERSELECTOR �CONTROLPAN田L CONTROLPANEL �ⅩMTRITO 

switchS7 ��ANTENNA 

B+PULSEGEN.2switchSlO ��On巾p) 

B+XMTRIswitchSll �CONTROLPANEL �On巾p) 

B+XMTR2switchS12 �CONTROLPAN田L �On(up) 

INTERLOCKDISABLE �CONTROLPANEL DUALPOWERSUPPLY DUALPOWERSUPPLY DUALPOW田RSUPPLY PULSEANALYZER PULSEANALYZER �On巾p) ON巾p) ON巾p) ON(up) P.S.1 100 

SWitchS13 

BLOWERMOTORcircuit 

breakerCB3 

120VLINEPOWERSUPPLY 
1circuitbreakerCBIA 

120VLIN田POW田RSUPPLY 

2circuitbreakerCBIB 

P.S.1P.S.2PWR.SUPPLY 
SEL.switchS3 

%AMPL.potentiometerR55 

AMPL.CAL.potentiometerR52 �PULS田ANALYZER �Center 

PULSESEL.switchSl �PULSEANALYZER �1 

SCOPETRIG.SELECTOR �PULSEANALYZ田R PULS田ANALYZER �NORMAL Tocorrespond tothespacing Ofthetrans一 mittertriggers 

SWitchS2 

fulseSpacingswitchS4 
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TABLE 6-1. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS PRIOR TO ALIGNMENT (Cont)

冒able

6-1

CONTROL �LOCATION �SETTING 

LOCAL&REMOTESELECTOR �COUPLINGANDLOAD �LOCAL UNREGU- 

SWitchS7 �UNIT 

PRIMARYVOLTAGEswitchSl Filament-PlateswitchS17 STARTswitchS8 FIL.VOLTAG田switchS4 BRAS.VOLTAGEswitchS2 PLATEVOLTAGEswitchS3 AUTO-MANUALswitchS16 DIMMERCONTROL �HIGHVOLTAGEPOWER 

SUPPLY �LATEDOA 

HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER SUPPLY HIGHVOLTAGEPOWER �PLATE Depress On(up) On(up) On(up) AUTO Center MaximumCW MaximumCW MaximumCCW ALARM 

transformerT9 �SUPPLY 

-600BIASADJUST �HIGHVOLTAGEPOWER 

transformerT8 �SUPPLY 

-300BIASADJUST �HIGHVOLTAG田POWER 

transformerT9 �SUPPLY 

AUTOPLATEVOLTADJ. �HIGHVOLTAGEPOWER 

POtentiometerR40 �SUPPLY 

LOWLINEALARMswitchS12 -300Voverloadrelay(KlO) �HIGHVOLTAGEPOWER 
SUPPLY �OPERATIVE 

HIGHVOLTAGEPOWER �MaximumCCW 

Currentadjustment* �SUPPLY 

*NOTE: The method of adjusting overload relays KlO through K14 and overload

POtentiometer R22 is described in Volume 3.
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TABLE 6-1. LORAN TRANSMITTING SET AN/FPN-42,

CONTROL SETTINGS PRIOR TO ALIGNMENT (Cont)

CONTROL �LOCATION �S田TTING 

-600Voverloadrelay(Kll) �HIGHVOLTAGEPOWER �MaximumCCW MaximumCCW MaximumCCW MaximumCCW MaximumCCW Vl 

Currentadjustment* �SUPPLY 

15.5KVoverloadrelay(K12) �HIGHVOLTAGEPOWER 
Currentadjustment* �SUPPLY 

7.75KVoverloadrelay(K13) �HIGHVOLTAGEPOWER 
Currentadjustment* �SUPPLY 

3.8KVoverloadrelay(K14) �HIGHVOLTAGEPOWER 
Currentadjustment* �SUPPLY 

LowVoltageAlarmadjustment �HIGHVOLTAGEPOW田R 

POtentiometerR22* �SUPPLY 

TUBESELECTORswitchS17 �TRANSMITT田R 

SIGNALS田LECTORswitchS18 �TRANSMITTER �OUTPUT 

*NOTE: The method of a,djusting overload relays KlO through K14 and overload

POtentiometer R22 is described in Volume 3.

9. ALIGNMENT PROCEDURE・

(1) DuAL POWER SUPPLY. (Seefigure 6-1.)

NOT田

Power supply l is Iocated at the rear of the chassis and

POWer SuPPly 2 is Iocated adjacent to the front panel; both

are identical.

(窒) On the dual power supply, meaLSure the d-C VOltage at terminal

TBl-4 (●All, figure 5-2). Adjust -150 potentiometer R71 (12, figure 6-1) in

POWer SuPPly l for -150 volts.

他) Measure the d-C VOltage at terminal TB2-4 (●A34, figure 5-2).

Adjust -150 potentiometer R71 in power supply 2 for -150 volts.

(⊆) Measure the d-C VOltage at terminal TBl-2 (●A6, figure 5置2).

Adjust +300 potentiometer R21 (25, figure 6-1) on power supply l for 300 volts.
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6-1

1 Transformer T2

2　Termina1 board TB1

3　D葛C amPlifier V7

4　D-C gateV2

5　Difference amplifier

V4

6　D-CgateV1

7　Terminal board TB3

8　D-C amPlifier V3

ORIGINAL

9　Terminal board TB2　　　18

10　+150potentiometer R44　19

11 D-CgateV6　　　　　　　20

12　-150potentiometer R71　21

13　Difference amplifier V13　22

14　Difference amplifier V8’ 23

15　Voltage regulator V15　　24

16　Voltage regulator V14　　25

17　RelayKl

Inductor L2

Voltage regulator V9

Transformer TI

D-C amPlifier V12

D-C gate Vll

Voltage regulator VlO

Voltage regulator V5

+300 potentiometer R21

Figure 6-1. Power Supply Assembly PP-2541/FPN-42

Right Side View, Parts Location
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(4) Measure the d-C VOltage at terminal TB2-2 (●A32, figure 5-2).

Adjust +300 potentiometer R2l on power supply 2 for 300 volts.

(匂Measure the d-C VOltage at terminal TBl-3 (●A8, figure 5-2).

Adjust +150 potentiometer R44 (10, figure 6-1) on power supply l for 150 volts.

㊤ Measure the d-C VOltage at terminal TB2-3 (●A33, figure 5-2).

Adjust +150 potentiometer R44 on power supply 2 for 150 volts・

(2) HIGH VOLTAGE POWER SUPPLY.

(塑SUPPLY VOLTAGE ADJUSTMENTS.

1. At the high voltage power supply) mOnitor -300 VOLT BRAS

VOLTAGE Ii這ter M13 (10, figure 3-6). Adjust -300 BRAS ADJUST tr劃Sformer

T7 (25) for -270volts.

宣. Monitor -600 VOLT BRAS VOLTAG田meter M14 (11). Adjust
-600 BRAS ADJUST transformer T8 (26) for -540 volts.

宣. Monitor 15.5KV PLATE VOLTAGE meter M15 (67L Adjust

AUTO PLATE VOLT ADJ potentiometer R40 (53) for 14KV.

(b) 0VERLOAD RELAY SENSITIⅤITY CONTROL ADJUSTMENTS.

NOTE

The following paragraphs describe alignment procedures

that involve overload relays in the high voltage power supply.

The method of physica11y adjusting each relay is described

in Volume 3.

1. Check that the -300V and -600V overload relay current controIs

KlO and Kll are in the maximum countercIockwise position.

宣. With the transmitter operating normally, torOPer rePe慣tion rate,

pulse spacing, radiated power, etC. ) adjust 15. 5KV overload relay current
COntrOI K12 just enough to trip the overload circuits. Back o鯖two turns to

desensitize the relay.

宣. Repeat s′tep 2 for the remaining overload relay current controIs

in the order indicated:

7. 75KV overload relay current controI K13.
一600V overload relay current controI Kll.

一300V overload relay current controI KlO.
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6-2.c. (2)(b)4.

4. Adjust 3. 8KV overload relay current controI K14 to its most
SenSitive position.

(g) LOW VOLTAGE ALARM ADJUSTMENT.

1. Measure and record the voltage between high voltage power supply

terminals TB4-1 and TB5-2.

呈. Adjust low voltage alarm potentiometer R22伍gure 6-1, Volume

3) just enough to trip the alarm circuits. Read the voltage across the coil of

relay K24 6igure 6-1, Volume 3).

3. Compute X using the following formula:

Ⅹ=生盟

Where (竺) and (里) are the rea髄ngs obtained in steps ! and 2, reSpeCtively.

4. Adjust potentiometer R22 for a voltage reaLding across the coil of

relay K24 equal to X.

(3) PULSE GENERATOR.

(董) At the pulse generator, Check the lOO-kc signal input at terminal

Tl-3 (● B30, figure 5-3). The signal must be at least 3 volts peak to peak and

non-Phase-COded. (See figure 5-4z. ) The coding of the lOO-kc input is controlled

by Loran Timer-Synchronizer Set AN/FPN-41.

(せ) Check the trigger amp批ude at terminal T2葛3 (●B27, figure 5-3).

The triggers must be positive and at least 50 volts peak. (See figure 5-4w. )

(⊆) Remove the lOO-kc input from jack J7 (16, figure 6-2).

(4) Position the wafers of pulse generator capacitors C48 and C49

(figure 6-3) for minimum capacity. (Minimum capacity is obtained when the
SOlder bead on the movable wafer is 180 degrees away from the solder bead on

the fixed wafer. )

(⊆) Monitor the signal at pin V3‘一8 (●B9, fig叫re 5-3). Adjust either

C48 or C49 to minimize the gating transient at the beginning of the gating wave-

form・ (Note: If the gating transient is positive, adjust C49. If the gating

transient is negative, adjust C48. )

(!) Replace the lOO-kc input to jack J7 (16, figure 6-2).

(g) On the monitor oscilloscope, nOte the polarity of the first half cycle

Of the lOO-kc signal. Adjust pulse generator GATE WIDTH potentiometer R42

(10, figure 3-1) for nine full cycles. (See figure 5-4i.)
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6-2.三・ (3池)
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re 6-2. Pulse Generator O-706/FPN-42,

Right Side View, Parts Location

NOTE

The first haIf cycle should begin at the zero crossover point

On the lOO-kc signal. This is the standard method for ini-

tia11y adjusting the envelope慣ming controI on the transmitter

driver chassis in the timer-SynChronizer. The only time

that it is permissible for the first half cycle to begin at a

POint other than the zero crossover is when the慣mer-Syn-

Chronizer discrepancy readings are being monitored and

COntrOlled by a Loran-C receiver. At such times the Loran-

C receiver wi11 relay instructions through the master station.

くりIf the pulse generator output is not connected to a transmitter,

COnneCt a lOO-Ohm, 2-Watt reSistor (dummy load) across the output jack T1
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Legend for Figure 6-2.

1 100-kc modulator V5

2 100-kc modulator V4

3　Pedestal generator V8

4　Amplifier and paraphase amplifier V3

5　Transformer T7

6　Capacitor C42

7　Filter FL1

8　Connector J9

9　S叩arer V2

10　Connector J2

11 Terminal board TBl

12　Connector J3

13　Connector J6

14　Connector J4

15　Connector J5

16　Connector J7

17　Connector J8

18　Transformer Tl

19　Amplifier V1

20　Transformer T2

21 Delay line DL1

22　Transformer T5

Par agr aph

6-2. c. (3)(里)

23　Connector J1

24　Cathode follower V17

25　Pedestal generator V6

26　Cathode follower V18

27　Cathode follower V15

28　Paraphase a.mplifier and cathode

follower V7

29　Cathode fo1lower V16

30　Transformer T6

31 Transformer T4

32　Paraphase amplifier and droop

modulator V14

33　Droop compensation a.nd pedestal

generator VlO

34　Paraphase amplifier V12

35　Paraphase amplifier and droop

modulator V13

36　Droop compensation and pedestal

generator Vl1

37　Transformer T3

38　Pedestal shaper and paraphase

amplifier V9

(★7, figure 5-3). Monitor the signal at connector J8 (17, figure 6-2). Adjust

pulse generator PULSE WIDTH potentiometer R55 (4, figure 3-1) in a cIockwise
direction until nine full cycles are observed. (See figure 5-4g. )

NO冒E

Additional adjustment of PULSE WIDTH potentiometer R55

will not increase pulse width, but may cause increased leak-

age amplitude at the pulse generator output. Do not adjust

PULSE WIDTH potentiometer R55 beyond the point specified
in this procedure.

㊥ At the pulse generator, meaSure (using the test oscilloscope) the

amplitude of the output signal at jack Jl (★7, figure 5-3)・ Adjust PULSE AMPL.

potentiometer R82 (13, figure 3-1) until the ninth pulse (eighth pulse at slave

Stations) of the multipulse group is lOO volts peak to peak.

(j) At the controI panel, Place SIGNAL SELECTOR switch Sl (2, figure

3-2) in th言ANTENNA position. Observe the transmitted pulses on the monitor

oscilloscope and on the pulse generator adjust DROOP potentiometer R75 (5, fig-

ure 3-1) so that all pulses are of equal magnitude. (See figure 5-1o. )
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怪) Readjust PULSE AMPL potentiometer R82 (13, figure 3-1) so that

the ninth pulse is 140 volts peak to peak on the■ mOnitor oscilloscope. (See figure

5-lo.)

(1) Readjust DROOP potentiometer R75 (5, figure 3-1), if necessary, tO

equalize the amplitude of all pulses・

(聖) At the controI panel, Place SIGNAL SELECTOR switch Sl (2, figure

3-2) in the PULSE GEN. OUTPUT position.

(里) At the monitor oscilloscope’Set VERT SENSITIⅤITY switch (5, fig-

ure 3-5) for l VOLTS/CM.

Q) Set SWEEP TIME/CM switch (7, figure 3-5) for approximately
l MILLISECOND.

也Observe the pulse generator output on the monitor oscilloscope and

adjust lOOKC BAL potentiometer R21 (3, figure 3-1) on the pulse generator for

minimum amp批ude of lOO-kc leakage between individual pulses and also between

pulse groups. After balancing) the leakage should be no greater than l volt peak
topeak.

(q) Pulse generator RISE TIME potentiometer R58 and D田CAY TIM田

potentiometer R59 (12 and ll, figure 3-1) are used for making fina,l trimmmg
adjustments on the radiated pulse. The final settings for these potentiometers

are determined by making spectrum and power measurements after the trans-

mitter taIk has been血ned. The RISE

Figur e 6-3. Pulse Generator

FPN-42, Left Side View

Parts Location

6-12

TIME and DECAY TIME potentio-

meters are then trimmed to reduce

the radiated harmonic power. Spec-

trum pIots must be made after each

adjustment to determine the op慣mum

Setting. Under normal conditions an

acceptable spectrum can be obtained

with these two potentiometers set to

the maximum countercIockwise posi -

tion.

(4) PULSE ANALYZER.

@ Monitor the trigger input
at pulse analyzer connector receptacle

Jl (5, figure 6-4) with the test oscillo-

SCOPe. The triggers should be posi-

tive and have a minimum amplitude of

35 volts peak∴

⑪ Synchronize the oscillo-

SCOPe With triggers from pulse

ORIGINA L
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1 COARSE ADJ potentiometer R51

2　Clipping diode Vl1

3　Relay driver VlO

4　RelayK1

5　Connector J1

6　Cathode follower V12

7　Terminal board TB1

8　Trigger amplifier and cathode

follower V7

9　Connector J2

10　Connector J3

11 Trigger gate V6

12　Connector J3

13　Transformer冒宣

14　Gate generator V4

15　500-1000 switch S4

16　Potentiometer R12

17　Connector J3

18　Delay multivibrator V3

19　Gate V8

20　Clipping diode V5

21 1/2 PRR multivibrator V9

22　Clipping diode V2

23　PRR multivibrator VI

Figure 6-4. Electrical fulse

Par agraph

6-2・三・ (4池)

Analyzer TS-1360 FPN-42

Right Side View, Parts Location

analyzer connector receptacle J. Place the osci11oscope probe on pin V6-7

(●C5, figure 5-5) and adjust the sweep for l millisecond per centimeter.

(皇) Place pulse analyzer PULSE SEL. switch Sl (3, figure 3-4) in the

2 position.

(旦) Center the negative trigger riding on the positive pedestal by adjust-

ing pulse analyzer potentiometer R12 (16, figure 6-4).

(♀) Rotate PULSE SEL. switch Sl (3, figure 3-4) through its range. For

each switch position, a tranSmitter pulse should be present on the oscilloscope.

If one or more pulses are absent, readjust potentiometer R12 until pulses are

Observed for all switch positions.

q) Set pulse analyzer % AMPL. potentiometer R55 (2, figure 3-4) at
lOO and place the test oscilloscope probe on output jack J4 (★9, figure 5-5).

(g) Adjust pulse analyzer COARSE ADJ potentiometer R51 (1, figure
6-4) until the positive peak of the transmitter pulse is near coincidence with the

reference trace.
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(h) Adjust pulse analyzer AMPL. CAL. potentiometer R52 (8, figure
3-4) until the positive peak of the transmitter pulse is exactly coincident with the

reference trace. (See figure 5-10n. )

(5) TRANSMITTER.

When working on the pulse driver and power amplifier stages, always take the

following pr ecautions :

色) At the coupling and load unit, Place LOCAL & REMOTE SELECTOR

SWitch S7 (7, figure 3-8) in the LOCAL position

1 Transformer T2

2　Capacitor C5

3　Potentiometer Rl1

4　Amplifier V2

5　Terminal board TB1

6　Amplifier V4

7　Amplifier V3

8　Potentiometer R8

9　Transformer T3

10　Transformer T4

11 Transformer T5

12　Fuse holder XF2

13　Capacitor C2

14　Resistor R4

15　Potentiometer R14

16　Resistor R15

17　Resistor R20

18　Resistor R13

19　Capacitor C3

Figure 6-5. Pulse Driver, Top

Chassis View, Parts Location

6-14

㊥ At the high voltage power

SuPPly, Place BRAS VOLTAGE switch

S2 (19, figure 3-6) and PLATE VOL-

TAGE switch S3 (18) in the off (down)

POSition.

(c) Open an interlock by

OPening either a hinged panel or a

d○○r.

@) At the transmitter, Place
a grounding bar on the B+ bus and

Place a grounding bar on the antenna

lead.

NOTE

Before making the fo11owing

adjustments, the high voltage

power supply must be adjust-

ed for the proper output vol-

tages. Refer to Volume 3

for this procedure.

(e) Energize the transmitter

and meas正e the voltage (● 5, figure

5-7) at terminal E5 on the pulse driver.

任) Adjust potentiometer R8

(8, figur6-もー5) on pulse driver for

lOOO volts at terminal E5.

(g) Measure the bias voltage

atpins VS=3 andV4-3 (● E3 and●E4,

figure 5葛6) on the pulse driver.
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6-2・♀・ (5)(皇)

吐) Adjust pulse driver potentiometer Rll (3, figure 6-5) for -16 volts.

(6) TRANSMITT田R OUTPUT TUNING.

(生) 0pen the secondary circuit of the tank coil by removing one of the

OutPut SOlid leads. (See figure 2-8. )

但) Make the circuit connections∴Shown in figure 6-6.

(g) Vary the frequency and the output amplitude of the oscillator until a
reading is obtained on the vtvm.

(g) Peak the vtvm reading by varying the oscillator frequency. The
frequency at which the vtvm reading peaks is the resonant frequency of the pri-

mary (which should be lOO kc).

(E) If the resonant frequency is above lOO kc, the primary inductance
must be increased. If the resonant frequency is below lOO kc, the primary

inductance must be decreased.

NOT田

When tuning either the primary or secondary winding of
the tank) mOVe both tuning taps on the winding so that the

tank remains symmetrical. Using the center point

On either the primary or secondary as a reference

POint’the number of turns in one direction must equal

the number of turns in the opposite direction.

q) Vary the primary inductance by moving both primary taps until the
Primary is tuned to lOO kc.

@ Reconnect the secondary winding, and remove all test circuit
equlPment.

也Obtain the data for plotting an energy spectrum curve in the following

1. M如te the test circuit connections shown in figure 6-7.

NOTE

No direct connection is made to the transmitter equipment.

A six-foot length of wire will normally be sufficient for the

trigger antema.
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・言、∴. ∴:・,
▲ :∴l●・・

Figure 6-6. Amplifier Assembly AM:「2481/FPN-42

Output Tuning Adjustment Cir cuit

2. Energize the transmitter.

3. Orient the measuring loop with respect to the transmitting antenn牛

for maximum signal on the test oscilloscope with the receiver (RCA model SRR-11

or equivalent) tuned to lOO kc. Orient the trigger circuit antenna for maximum

Signal amplitude to synchronize the test oscilloscope・

4. Check that the 201db points of the spectrum curve are equally

distant from lOO kc. This is accomplished in the following manner:

a. Tune the receiver to lOO kc.

b. Turn the variable attenuator on the signal generator to O

(maximum cIockwise position), tO reduce the c-W OutPut tO ZerO. Set the

MODULATION switch to the OFF position.

c. peak the antenna controI on the receiver for maximum signal

On the test oscilloscope.

d. Set the SWEEP TIME control for l millisecond per centimeter,

and adjust the gain controIs dn the test oscilloscope and receiver for full scale

deflection of the received pulses. Check that the receiver is not saturating. If

saturation is present, indicated by a limited signal) reduce receiver gain and

increase test oscilloscope gain for fu11 scale deflection.
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6-2. c. (6)(h)4. e.

聖叩畳豊y塁霊諾豊露盤計42,

e. Va.ry the receiver tuning and observe the variation of the signal

amplitude on the test osci11oscope. When the receiver is tuned to 89 kc and lll

kc, the pulse amplitude should be approximately equal at about one-tenth full

SCa,le deflection. If not, adjust coupling and load unit ANTENNA TUNING inductor

Ll (9, figure 3-8) to balance the two readings.

5・ Measure and record the amplitude of the signal in the following

a. Turn the variable attenuator on the signal generator to O

(maximum clockwise position). Set the MODUI.ATION switch to the OFF position.

b. Tune the receiver for peak signal on the test oscilloscope (near

100 kc).
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CG-273-74 AN/FPN-42

SERVICE AND REPAIR

C. Peak the antenna controI on the receiver for maximum signal on

the testoscilloscope.

d. Adjust the gain controIs on the receiver and test oscilloscope

for full scale deflection. If receiver saturation occurs) reduce receiver gain and

increase test osci11oscope gain. Set the oscilloscope SWEEP TIME for 2 milli-

SeCOnds per centimeter.

e. Set the signa,l generator frequency controIs for a lOO-kc output.

Adjust the signal generator variable attenuator for a setting of approximately O. 2.

Set the MULTIPLIER switch to the highest position which will still provide the

entire c-W Signal on the test oscilloscope.

f. Adjust the signal generator frequency control for a peak c-W

Signal on the test oscilloscope. (In this case, the peak will occur near lOOkc

Since the receiver is tuned to this frequency. )

g. Adjust the CARRIER controI on the signal generator so that the
・ needle on the output meter lines up with the SET CARRIER index in the center of

the meter scale.

h・ Turn the variable attenuator on the signal generator to a

maximum cIockwise position and recheck the amplitude of the pulse. Readjust the

recelVer gain control for full scale deflection, if necessary.

i. Adjust the setting of the variable attenuator so that the output

Of the signal generator is exactly the same amplitude as the pulse.

j. ReaLd and record the signal generator output voltage and fre-

quency. (The output voltage is obtained from the MULTIPLIER setting and the
‘ attenuator dial. The frequency is obtained from the receiver dial. )

k. Repeat steps a through j for the frequency range from 80 to

140 kc substituting the measuring frequency for lOO kc in steps e and f. In step

b tune the receiver to the measurementfrequency’from 80 to 94 kc and lO6 to

140 kc; take readings at 2-kc increments. In the range between 94 and lO6 kc,

readatevery500cps.

NOTE

At frequencies considerably removed from lOO kc, it

may be difficult to obtain full scale deflection. Under

these conditions, it is permissible to work with reduced

amplitudes.

6. Compensate all voltage readings obtained in step k for variation of

the effective height of the loop antenna. The effective height of the loop antenna
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6-2・ ♀・ (6)吐)旦・

is directly proportional to frequency. To calculate the correct amplitudesJ divide

the measured amplitude by the ratio of the measurement frequency to lOO kc. For

example, divide the amplitude meaLSured at 90 kc by O. 90 and divide the amplitude

measured at 120 kc by l.20.

L Square each of the values obtained in step !:

(i) PIot frequency versus received voltage squared色requency along the

abscissa)in linear graph paper。 The figures to be pIotted a,long the ordinate are

those obtained in step (h) 7.

(j) Compute the percentage of total radiated power which is contained in

the band between 90 and llO kc. This is accomplished in the following manner:

1. Measure the areaunder the curve between 90 and llO kc. Desigr

nate this area as Al. Measure Al by counting squares under the curve bounded

by 90- and llO-kc ordinates.

2. Measure the total area under the curve (A2) by counting the

remaining squares under the curve and adding this figure to Al.

3. Percent of radiated energy in the 90 to llO kc band equals

Al/A2 Ⅹ 10打

生) If the percentage of total radiated energy in the 90 to llO kc band is

found to be less than 99 percent, Change the inductance of the tank secondary by

adjusting both the top and bottom taps. Be Sure to tune the secondary symmetri-

Cally with respect to the midpoint of the winding.

(1) Repeatsteps (h) 3, (h) 4, (h) 5, (i), (j), and (k)untilatleast99

percent of the total radiatc訂爵w奇宿l15|I轟ha-90モb llO kこband.

(m) Trim ANTENNA TUNING inductor Ll (9, figure 3-8) in very sma11
1nCrementS, tO minimize phase modulation in the transmitted pulse.

NOTE

The procedure for observing phase modulation is specified

in Section 2 of the Technical Manual for Loran Timer-

Synchronizer Set AN/FPN-41; CG-273-75

@ RADIATED SPECTRUM M田ASUREMENT.

(塑Repeat the following steps of the transmitter output tuning procedure:

StePS (6) (h) 1, 2, 3, 5athroughj, and6.

塑The above measurements should cover the frequency spectrum from

50 to 2500kc.
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(c) Calculate, in decibels, the rela慣ve voltage at each measurement

frequenc垂sing the fo11owing formula: (Where, the peak voltage is the highest

悪霊諾謹書譜悪罵㌍e me紺ed voltages are a11 of the other

Rela慣ve voltage (一db) =一20 log (M嵩蒜器講。)

塑PIot all readings obtained near the fundamental peak. All peaks

should be measured’and their amplitudes compared with the fundamental peak.

Any peak less than -60 db (1/1000th) from the fundanlental sho中d-also b9 PIott9d.

謹霊宝器嵩CurVe in the region of the
When pIotting a peak, uSe enOugh

peak. A sample spectrum curve is¥shown in figure 6-8・

(8) RADRATED POWER MEASUREMENT.

(a) Make circuit connections as shown in figure 6-9・

6-20

Figure 6-8. Loran Tr ans mitting Set AN/FPN-42,

Spectrum CurveTypical Energy
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6-2・三・ (7)但)

NO丁且:

FOR ACCURATE MEASUREMENTS THE NATURAし　RESONANT FREQUENCY

OF THE MEASURiNc LOOP MUST BE AT　しEAST THREE T…ES

臆GREAT∈R THAN THE HIGHEST FREQUENCY BEING MEASURED.

聖堂二諾えt詳記霊諜霊曇繋ぎ型

㊥ Turn the variable attenuator on the signal generator to zero (maxi-

mum clockwISe POSition). Set the MODULATION switch to the OFF position・

(c) Orient the measuring loop for maximum signal on the oscil10SCOPe・

NOTE

The loop antenna used in the test setup shown in figure 6-9

should have a resonant frequency which is at least three
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6-2・三・ (7)(♀)
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times greater than lOO kc in order to 。btain accurate

measurements. To calculate the field strength readings,

the effective height of the antenna must be knbwn.

(d) Adjust the oscilloscope vertical sensitivity for full scale deflection.

(e) Tune the signal generator to lOO kc.

(f) Adjust the CARRIER ControI on the signal generator so that the
needle on the output meter lines up with the SET CARRIER index in the center of

the meter scale.

(g) Adjust the multiplier and variable aLttenuatOr On the signal generator

until the禿1Plitude of the signal generator output is equal to the amplitude of the

Pulse on the oscilloscope.

(h) Read and record the signal generator output.

也The peak radiated power is given as (where, FS is field strength in

VOlts per meter at one mile, Obtained by dividing the figure obtained in step (h)

by the effective height of the loop antema in meters, and multiplying by the

distance from the transmitting antenna in statute miles).

PpK=而

(j) Repeat steps (a) through (i) at distances along a straight line

between t瓦and fifty mileS_from the transmitting antenna. Average the values

to determine the peak radia・ted power. Multiply this value by the square of the

PerCentage Of the sampling point amplitude to the peak amplitude of the pulse.

NOTE

This is determined by carefully examining the transmitted

Pulse shape as seen on a monitor oscilloscope connected to

a vertical whip. The current pulse shapes as seen on the

Pulse analyzer are not satisfactory for this purpose. The

Standard sampling point is a point on the pulse 30. 0 ± 0.5

microseconds from the start of the pulse. The amplitude

at this point is normally between 55 and 60 percent of the

Peak amplitude.

怪」 The figure for sampling point power as determined by step j should

be at least 75 kw. If less power than this is obtained, refer to Section 5.
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6-2.d.

d. PERFORMANCE STANDARDS. - Performance standa,rds are given in

table 6-2. These standards should be met by the transmitter group during normal

OPeration. The controIs should be initially set in accordance with table 5-2.

6-3. REMOVAL OF PARTS AND SUBASSEMBLIES.

生　PULSE CONTROL UNIT. (Seefigures 6-1 through 6-4・)

(1) The chassis of the pulse control unit are designed so that complete

removal is unnecessary. Each chassis, including the monitor oscilloscope (but

excluding the controI panel) is mounted on slides which, in extended position,

COmPletely exposes all working components of the chassis・ The controI panel is

hinged to swing away from the cabinet and expose all components.

(2) To slide a chassis out of the rack, rOtate the four panel fastener screws

90 degrees counterclockwise, PuSh in the button adjacent to the top handle, and

slide the chassis out to the full extent of its travel. A locking device on the

Slides will automatically lock the chassis in the extended position.

(3) When one or more chassis are extended, the interlock circuit will be
broken, and the operating voltages will automatically be removed from the equip-

ment. To have the equipment energized while a chassis is extendedJ Place the

controI panel INTERLOCK DISABLE switch S13 (21, figure 3-2) in the up (on)

POSition. If this is done before extending the chassis) the drive signal for the

transmitter will not be interrupted.

WARNING

When the INTERLOCK DISABLE switch S13 (21) is in the

up (on) position, lethal voltages exist on the exposed

Chassis・ Observe high voltage safety precautions at all

times.

(4) To slide an extended chassis back into the rack, PuSh in on the slide

button to release the slide lock and slide the chassis back into the cabinet. Secure
/the chassis in the cabinet by rotating the four panel fastener screws 90 degrees

clockwise. When all chassis are back in their normal operating positions, the

INTERLOCK DISABLE switch S13 (21, figure 3-2) should be placed in the off

(down) position. This will protect operating personnel, Should another chassis

be opened at a later time.
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4-3.b.

b. HIGH VOLTAGE POWER SUPPLY.一Refer to Volume 3.

土TRANSMITTER. (Seefigures 2-4, 2-5, 2-7, 2-10, and 6-5.)

(1) The transmitter, in addition to its major individual components,

COntains some subassemblies and chassis which will require occasional servicing.

The pulse driver chassis and monitor oscilloscope are both mounted on slides

that enable full extension of the unit for servicing without the necessity for com-

Plete removal. In addition) the pulse driver chassis is capable of rotation to

expose the underside of the chassis.

(2) The controI panel is hinged so that when swung away from the cabinet,

it exposes its components.

(3) Removal of the rear panels exposes the tuning capacitors, OutPut

transformer) filter capacitors? and various plate) balancing, daLmPing’and by-

PaSS reSistors. All remaining components are removable from the reaLr.

(4) The front panels mask the filament transformers for the amplifier tubes.

Removal of the panels enables access to the traLnSformers on the middle shelf.

(5) All operating tubes are located behind hinged doors on the front and
rear of the cabinet) and are removable from their sockets. The tubes on the pulse

driver can be serviced by opening the hinged protective panel at the rear of the

Cabinet.

(6) To remove any tube from the transmitter cabinet, turn Off the plate,

bias) and filament voltage and allow the blower to cool the equipment for approxi-

mately five minutes. All tubes except those on the pulse driver chassis wi11 be

COOled by the blower.

WARNING

Touch a11 circuits in the working area with a grounding hook

to insure that all lethal voltages have been discharged before

attempting to service the equipment.

(7) To remove any one of tubes Vl through VlO, discomect the plate lead
from the plate of the tube) loosen and remove the filament clamps’and loosen and

remove the grid ring. Lift the tube by the two handles on the plate ring to remove

the tube from the ceramic socket.

CAUTION

Use extreme care in removing the tube to prevent damage

to the ceramic tube socket.

O RI GINA L 6-39
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4-3.三・ (8)

CG-273-74

(8) Tubes Vll andV12 andVl
through V4 0n the pulse driver chassis

are of the conventional type and do not

require special procedures for re-

moval.

d. BLOWER.一The blower canbe

SerViced without removal from the

blower cabinet. The front panel can

be removed for oiling and greasing

the motor and blower bearings. The

motor can also be removed through the

front opening if necessary. Both ten-

Sion adjustments and replacement of

belts or pulleys can be done through

the same servicing area.

壬　COUPLING AND LOAD UNET.

(See figures 6-10 and 6-11. )

(1) Both side plates of the

COuPling and load unit are removable

for servicing. The removal of the

right side plate exposes the compo-

nents of the dummy load portion of the‘

assembly. Four bolts hold the

dummy load blower. The individual

resistors of the load are retained by

ejector-tyPe Clamps for quick removal.

(2) The left side plate, When

removed’ eXPOSeS the portions of the

SyStem uSed for coupling and switching

the transmitter to the antenna or

dummy load. Major items serviced

include the large switching relays,

tuning coil, thermocouple metering

Circuit, and monitoring circuitry.

Removal of these components can be

accomplished without removal of

the coupling and load unit from the

wall of the transmitter building.

6-40
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1 Dummy load resistors Rl through

R48

2　Coax pickup assembly

3 Interlock switch S15

4 Interlock switch S13

5 Interlock switch Sl1

6 Interlock switch S9

7　Transmitter l air switch S5

8　BIower B1

9　Transmitter 2 air switch S6

re 6-10. Antenna Coupler

CU-807 FPN-42 ht Side View,

Parts Location

ORIGINAL
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Figure 6-11. Antema

Par agraph

6-4.

1 Transmitter l load switch S3

2　Transmitter 2 load switch S4

3　Thermocouple TC1

4 Meter light DS5

5　Antenna current meter M1

6　mshto read switch S1

7　Timing coil L1

8　Transmitter function switch S2

9　Relay K2

10　Solenoid rectifier CRl

11 RelayKl

12　Terminal board TB3

13　Terminal board TB2

14　Terminal board TBl

15　Transformer Tl

16 JackJl

17 Interlock switch S14

18　Transformer T2

19 Interlock switch S12

20 Interlock switch SlO

21 Interlock switch S8

22 Jack J2

23　Transformer T3

Coupler

Left Side View, Parts Location

6-4・ OVERALL SCHEMATIC AND WIRING DRAGRAMS.

旦Individual schematic diagrams for each major unit with the exception of the

high voltage power supply appear as figures 6-12 and 6-19. Power and switching

interconnections between the major units incl皿ng the high voltage power supply

are shown in figure 2-3. The r-f intercomection between the major units and the

units of Loran Timer-Synchronizer Set AN/FPN-41 appears in figure 2-13.

Volume 3 contains the schematic diagram of the high voltage power supply.

b・ Wiring diagrams typical of each major unit (incl皿ng the high voltage

POWer SuPPly) appear as figures 6-20 through 6-27. The wiring diagrams will

SerVe aS a guide for the technician in locating electrical parts that require

removal.

6-5・ TESTING OF ELECTRON TUBES.

a. The nature of electron tubes is such that the probability of early failure

lS greater for a new tube than for one which is operating satisfactorily in a

Circuit・ This is well substantiated by subsequent troubles experienced atter tube

ORIGINAL
6-41
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replacements have been made during periodic checking based on tube tester

indications. There is evidence to show that the life of tubes is shortened by

CyClic thermal disturbance occurring when equipment is turned ▼’on and off’’

frequently.

b. In view of the foregoing, the criteria for testing electron tubes shall be

as fouows:

(1) Never test tubes as a matter of routine. Test tubes only when the

equipment shows signs of improper operation and even then, With certain reserva-

tions. When a performance deficiency is detected, eVery attemPt Should be

made to isolate the specific cause.

(2) When trouble has been localized and a tube is suspected, that tube
Should be removed and tested. If found good, rePlace in same socket. Do not

interchange tubes between sockets. This can lead to detuning of critical circuits

Or the injection of trouble into a circuit that is normal.

(3) If repair by tube substitution is necessary as a last resort, teSt a neW

tube (within the capacity of the tube tester) before placing it in service.

(4) If a new tube tests good but will not work in a particular socket, make

a note of this fact and save the tube for use in another application.

6-42 ORIGINAL
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Model 130B

§P格CIFICÅTION§

Sweep Range:　0∴江sec/Cm tO at least 12.5 sec/Cm. 21 calibrated sweeps, a.CCu-

rate within ±5%, in a l-2-5-10 sequence, 1usec/Cm tO 5 sec/Cm.

Vemier permits continuous adjustment of sweep time between

calibra[ed steps and extends sIowest sweep time to at least

12.5 sec/Cm.

Magnifier:　X5 Magnifier may be used onallrangesand expands fastest sweep

to O.2母SeC/Cm. Accuracy within lO%.

Synchronization: Interna11y from line volta.ge or from signals causing l/2 centi-

meter or more vertical deflection. Externally from O.5 volts

Peak-tO-Peak or more.

Trigger Point: Continuously adjustable from -30 to +30volts oneither positive or

negative sIope of extemal synchronizing signal, Or from any point

of the vertical signal presented on the screen.

Preset Triggering: Swi亡Ch position on sweep mode controIselects optimumsetting for

automatic triggering.

INPUT AMPLIFIERS Vertical a.nd horizontal amplifiers have same characteristics.

Sensitivity: 1 mv/Cm tO a.t least 125 v/Cm. 15 calibrated ranges, aCCurate

within土5%, in a l-2-5-10sequence, 1mv/CmtO 50 v/Cm・ Vernier

permits continuous adjustment between ranges and decreases

sensitivity of 50 v/Cm range tOat least 125 volts/Cm. Input voltage

rating 6OO volts dc or rms.

Phase Shift:　Within土1 O relative phase shift a.t frequencies upto 50 kc between

vertical and horizontal amplifiers with vemiers in cal.

Stability:  1 mv/hr after warmup.

Ba.ndwidth:　ne Coupling: dc to 30O kc. ACCoupljng: 2cpsto300kc.

Specified bandwidth is independent of sensitivity setting・

Balanced Input:　On l,2,5,10,20 and 50 mv/Cm rangeS. Cabinet Mount input im-

pedance: 2 megohms shunted with approximately 25皿f. Rack

Mount input impedance: 2 megohms, aPPrOXimately 125皿f shunt

capacity. Disconnecting the wires at the front panel which comect

to the rear terminals reduces the input capacity to approximately

25脚f.

Common Signal Rejection

(Balanced input only): Rejection at least40db. Commonsignalmust no亡exceed l.5 volts.
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Mα1el 130B

§p置C-FICÅTIONS (⊂ONT’D.)

Single Ended Input‥

Internal Calibrator:

GENERAL

Illuminated Gra〔icule:

CRT Plates:

Intensity Modulation:

Cathode Ray Tube:

Diinensions :

Weight:

Power Supply:

Filter Supplied:

Rack Mount:

Accessories Furnished:

Accessories Available:

嚇¥

Cabine亡Mount input impedance: l megohm shunted with approxi-

mately 50皿f・ Rack Mount input impedance: l megohm, aPPrOXi葛

mately 2OO皿f shunt capacity. Disconnecting the wires a.t the front

Panel connecting to the rear teminals reduces the input capacity
to approximately 50皿f.

300 millivolts peak-tO-Peak士2%, 3OO cycles squarewave applied

to vertical or horizon亡al amplifiers by CAL position of inpu亡

attenuators.

Edge lighted graticule with controlled illumina.tion, 10cm x lO cm,

marked in centimeter squares with 2 mm subdivisions, On major

horizontal and vertical axes. Effectively shielded from ambien亡

1igh〔.

Direct connection todeflection plates via terminals on rear. Sensi-

tivity approximately 20 volts/Cm.

Terminals on rear; 2O voltspositivesignalblanks CRT at normal

intensity.

5 AQP mono-aCCelerator flat face type with 300O volt accelerating

PO亡ential. Available with Pl, P2, P7 or Pll screen.

Cabinet Mount: 9-3/4 in. wide, 15 in. high, 2l-1/4 in. deep.

Rack Mount: 19 in. wide, 8-3/4 in. high, 22 in. deep, 19-3/4 in.

deep behind panel.

Cabinet Mount: Net 41 1bs., Shipping 54 1bs.

Rack Mount‥　Net 47 1bs, Shipping 62 1bs.

115/23O volts ±10%, 50/10OO cycles, 160 watts.

CoIor of filter compa亡ible with screen phosphor.

Green for Pl and P2, Amber for P7, Blue for P11.

Has rear亡erminals in parallel wi亡h front panel connections.

Supplied wi[h RackMount. 130B-12P andQ Mounting Brackets (Pr.)

Two 125-57 Plugs (mate with rear亡erminals).

Two 125-59 Clamps for 125-57 Plugs.

AC-83A Viewing Hood; face-fit亡ing molded rubber.

Additional Mounting Brackets. 130B-12P (1eft) and 130B-12Q (right)
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GENERAL DESCRIPTION

General

DamageinTransit　‥　‥　‥

PowerLineVoltages　‥ . ‥ .

Power Cord . . . . . . . . . . .

Installa〔ion ofRackMount . . .

OPERATING INSTRUCTIONS

2　_ l ControIs and Terminals　. .

2　-　2　　　Rear-Access Terminals . .

2- 3　　Warm-UpDrift . . . ‥　‥

2-4　　ACorDCCoupling　‥‥　‥　‥　‥　‥　‥ .

2-5　　BalancedInputs . . ‥　‥　‥　‥　‥　‥ . ‥

2 - 6　　OperatingProcedures　‥ . ‥ ‥. ‥　‥ .

THEORY OF OPERATION

GeneralContent. . . . . . . . . . . . . . . . . .

Over-AllOperation …　…　…　…　… ,

Vertical Amplifica.tionChamel . ‥　‥　‥　‥

Horizontal AmplificationChannel . . ‥ . ‥ .

SweepGenerator　‥ . ‥　‥ . . ‥ . ‥ . ‥　‥　‥　‥

LowVoltagePowerSupply　‥　‥ . ‥　‥　‥　‥　‥　‥

High VoltagePowerSupply　‥. ‥　‥ ‥　‥ . ‥ ‥ ・

Calibrator. . . . . . . . . . . . . . . . . . . . . . . . . . .
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4 - 2　　SimpleCheckProcedure　…　…　…　…　…　‥ , .
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4-4　　RemovingtheCabinet , ‥ . ‥　‥　‥ . ‥　‥　‥ . ‥
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4- 10　　PowerSupplies . ‥　‥ . . ‥　‥　‥　‥　‥　‥　‥ . ‥
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4 - 12　CheckingandAdjustingtheCalibrator ‥　‥ . ‥ . ‥　‥

4 - 13　AdjustingtheVerticalAmplifier　…　… , ‥　‥ . ‥

4 - 14　Adjus〔ingtheHorizontalAmplifier‥ . . ‥　‥　‥　‥　‥

4- 15　PhaseShiftAdjust　‥　‥　‥ . ‥　‥ . ‥　‥ . ‥ . ‥

4-16　AdjustingPreset . ‥　‥　‥　‥　‥　‥　‥　‥　‥　‥　‥

4 - 17　Adjusting the Sawtooth Generator and Sweep Amplifier . ‥
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CATHOD暮　RÅY TU回書　WARRÅNTY

The cathode ray tube supplied in your Hewlett-Packard Oscilloscope and replacement cathode

ray tubes purcha‘Sed from @ , are guaLranteed against electrical failure for one year from the

date of sa’1e by the Hewle廿-Packa.rdCompany. Broken tubes or tubes with burned phosphor are

not included in this guarantee.

Your local Hewlett-Packard representative maintains a stock of replacement tubes and will be

glad to process your warranty claim for you. Please consult him.

Whenever a tube is returned for a warranty claim, the reverse side ofthis sheet must be filled

Out in fu11 and retumed with the tube・ Follow shipping instructions carefuuyto insure safe ar-

rival, Since no credit can be allowed on broken tubes.

SHIPPING INSTRUC TIONS

l) Carefully wrap the tube in l/4'一thick cotton batting or other soft

Padding material.

2) Wrap the above in heavy kraft paper.

3) Pack in a rigid container which is at least 4 inches larger than

the tube in each dimension.

4) Surround the tube withat lea,St four inches ofpackedexcelsior or

Similar shockabsorbing material・ Be certain that the鱒cking is

慣ght a11 around the tube.

5) Tubes∴returned from outside the continental United States should

be packed in aL WOOden b(Ⅸ.

6) Shipprepaid preferably byAIR FR田IGHT or RAILWAY EXPRESS.

We do not recommend parcel post or a.ir parcel post shipment.

HEWLETT-PACKARD CO,　　PAGE Mlしし　ROAD, PALO A」丁O, CAしIF, U,S,A.
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NAME :
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ADDRESS :
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2) TUBE TYPE

3〉 ORIGIRAL TUBE

4) YOUR PURCRASE ORDER NO.
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〇〇〇　〇〇N書京Åし

The Mode1 13OB dc to 300 kc Osci1loscope is a

general purpose oscilloscope. It can be used with

either intemal or external sweeps which can be

either interna11y or externa.11y synchronized and

it can be obtained in either the cabinet or rack

type mounting. Because of its high sensitivi〔y and

balanced input, the Model 13OB ma.y often be used

directly with transducers’enabling you to see a

direct presentation of phenomena desired wi〔hout

having to resort to preamplifiers.

Some of the special features of this oscilloscope

are as follows:

A.　LINEAR INTEGRATOR SWEEP GENERATOR

The accurate direct reading sweeps are ob-

tained from a feedback type integrator which in-

SureS a high order linearity and stability. This

type of sweep generator, is more reliable and

independent of tube characteristics than other types

Of sweep generator.

B.　X5 SWEEP EXPANSION

You speed observation and analysis of tran-

Sients by expanding a two centimeter segment of

〔he trace to 10 centimeters for easy viewing of

detail. This X5 sweep expander, may be used on

all sweep time settings and expands the fastest

SWeeP time to.2 micrasecond/Cm.

C.　CALIBRATED AMPLIFIERS

Voltage measurements of various waveforms

are quickly made wi血the 130B, aCCura.te Within

士5%. A builトin calibrator which is accuratewith-

in　土2% permits quick verification and standard-

ization of the amplifier gain.

Phase shift measurements can be made accurately

With this oscilloscope over a wide range of input

frequencies.

Sec亡.I Page l
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鮎N聞ÅL D亡SCRIPTlON

1-2　DÅMÅCE iN TRÅN§1丁

This instrumen亡Should be thoroughly inspected

When it is received. If any damage is evident,

refer to the `′Claim for Damage in Shipment′タpara-

graph on the Warranty sheet in this manual.

音-3　POW格R　し1N書　VOしTAcES

The Oscilloscope is shipped from the factory

Wired for l15　volts ac line opera亡ion, unless

Otherwise specified.　However, the instrument

may also be operated from a 230 volts ac line

SOurCe if the proper conversion is made to the

POWer tranSformer. This conversion is described

in the Maintenance Section (Section IV).

1-4　POWER∴CORD

The three donductor power cable supplied wi〔h the

instrument is terminated in a polarized three

PrOng ma.le connector recommended by the National
Electrical Manufac亡urers’ Association. The third

COntaCt is an offset round pin, added to a s〔andard

two-blade ac plug, Which grounds the instrument

Chassis when used with the appropriate receptacle.

An adapter should be used to connect the NEMA

Plug to a standard 〔wo contact output. When the

adapter is used, the ground connection becomes a

Short lead from the adapter which should be con-

nected to a suitable ground for the protection of

OPerating personnel.

鵜-5　INSTAししÅTION OF RÅCK MOUN丁

The ⑫ 130BR is designed so that it canbe sup-

POrted in a 19 inch rack by the front panel in the

usual manner; Or, the dust cover may be rigidly

mounted in the rack with brackets as shown in

Figure l-1. In the latter case,亡he chassis is

SuPPOrted by the dust cover and may be slipped in



Sect.I Page 2

Or Out eaSily; the screws through the front panel

merely holding the chassis in place. To rack

mount the 130BR using the brackets:

l) Mount the bracket as shown in Figure l-1 with

SCreWS through the outside holes of the brackets.

The length of亡hese screws may be chosento space

the front panel from the panel rails as desired.

The brackets at the rear are notnecessaryin most

installations but can be used if added support is

required. These brackets are available from the

HewletトPackard Company as an accessory item.

2) Remove the dust cover from the 130BR and

mount it in the brackets with the lO_32 trusshead

SCreWS PrOVided.

Model 13OB

3) Slip the 130BR into the dust cover and fasten in

Place with screws through the front panel.

Figure l-l. Mode1 130BR Installation
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Mode1 130B

2-1　CONTROし§　AND T書RMINÅし§

Front panel operation controIs are shown in Fig-

ure 2-l. This description of the operating controIs

enables you to operate the instrument if you have

a basic knowledge of oscilloscope technique. De-

tailed operating procedures are given in the oper-

ating plates.

INTERNAL SWEEP CONTROLS

囲

SWEEP TIME/CM　-

This switch determines the speed at which the

Crt beam crosses the screen.　HORIZ. SENSI_

TIVITY switch must be in an INT. SWEEP posi一

〔ion or internal sweeps are not generated. Associ-

ated with the SWEEP TIME/CM switch is a con-

Centric VERNIER which provides continuous ad-

justment of sweep speed between steps. A X5
SWeeP magnffier operates on all ranges.

SYNC　_

This three position switch lets the sweep be trig-

gered either internally or externally. Internal

triggering can be accomplished from a line fre-

quency signal or from an applied vertical input

Signal of sufficient ampli亡ude to produce a one-

half centimeter deflection. Extemal triggering

Can be produced by signals having amplitude greater

than O.5 volt, Peak-tO-Peak.

SWEEP MODE　_

As this control is rotated from the extreme clock_

Wise position, the sweep generator will pass from

an un-SynChronized free-running (FREE RUN) con-

dition through a condition where only triggered

OPeration is possible (TRIGGERED) to a position

in which sweeps will not occur. At t:he extreme

COunterCIockwise position the controI switches

into a PRESET position. This position provides

Optimum triggering bias for nearly all waveforms.

Sect.II Page l
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TRIGGER LEVEL　_

This continuous con亡roI selects the level on the

SynC WaVeform where triggering is to occur. When

the TRIGGER LEVEL control is set to zero, the

trigger circuits are the most sensitive,

TRIGGER SLOPE　_

This two-POSition switch, COnCen〔ric with TRIGGER

LEVEL, Permits triggering to occur on either the

POSi亡ive or negative sIope of internal, eXternal or

line voltage sync signals.

Horizontal or Sync INPUT　-

A set of three binding posts used for receiving

external sync voltages and external generated

SWeePing voltages. On the rack mount model only,

a　3-COnductor receptacle JlO2, mOunted at the

rear of the instrument, is connected in parallel

With the binding posts.

2-2　R格AR-ACC格S§　T暮RMINAL§

葛----一DANGER - HIGH VOLTAGE_____

The following terminals are accessible through

the rear access plate of the instrument cabinet:

Horizontal and vertical deflection plates, and a

terminal for crt intensity (Z-aXis) modulation.

See Figures 2-8 and 2-10.

2-3　WÅRM一UP DRIFT

When the oscilloscope is first turned on, drift in

亡he trace will be quite noticeable, Particularly

at high sensitivities, the trace drift is fastest

immedia亡ely following turn-On, becoming sIower

as the instrument warms up.　Because of this

drift, fine adjustment of amplifier balance should

not be attempted until the instrument is thoroughly

Warm. For most purposes a 5 minute warm-uP

Will be adequate.
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2-4　AC O教　DC∴COuPし1Nc

AC coupling permits high gain to be empIoyed

Without regard for the dc level invoIved. In the

AC position the input signal (Vertical or horizontal)

is coupled to the amplifier through a capacitor

Which removes the dc component from the input.

This coupling circuit has a low frequency cuトOff

at 2 cps. Toavoiddegradinginpu[Pulses or square

WaVeS below 200 cps it is advisabletouse dc coup-

1ing. WHEN USING DC COUPLING THE AVER-

AGE VALUE OF THE DC DETERMINES THE

POSITION OF THE SWEEP ON THE OSCILLO-

SCOPE. IF YOU ARE UNABLE TO FIND THE

TRACE WITH THE VERTICAL POSITION CON-

TROL WHEN USING DC COUPLING, TRY AC

COUPLING. When AC coupled the maximum dc

that may be applied is 600 volts.

2-5　回AしANC暮D　音NPUTS

The instrument will accept balanced input signals

on the six most sensitive ranges. This arrange-

ment is shown in Figure 2-7.

Driving the instrument from a balanced source

can be very effective in removing the unwanted

stray pickup that would otherwise obscure the

desired information.　To take advantage of the

noise reduction that is possible with a balanced

input, yOu muSt be sure that neither terminal of

the source is connected to ground, and use double

conductor shielded cable between the source and

oscilloscope.　The input cable shield must be

connected to a suitable ground, either a亡the oscil-

1oscope or some other point. With these pre-

Cautions in the external input circuit, any Stray

Signals (noise, hum, etC.) wi11 be coupled equally

to the two input terminals, and be cancelled by

the differential amplifiers. Since the desired in-

formation is a.pplied between the two input termi-

nals, it wi11 be amplified and displayed in the

normal manner.　Since the noise is a problem

Model 130B

mainly at low level, the fact that balanced input

is available only on the most sensitive ranges IS

generally not a serious limi〔ation.

The common-mαユe signal rejection will be at

least　40　db (1/100　of the input signal). When

using a balanced input certain limitations must

be considered. The proper operating levels must

be maintained on the input amplifier: The COM-

MON_MODE SIGNAL VOLTAGE MUST NOT EX-

CEED l.5 VO」TS EITHER POSITIⅤE OR NEGA-

TIVE, ON EITHER INPUT TERMINAL. Note that

this is the sum of a11 voltages (dc plus peak ac).

NOTE

If balanced ac coupling is desired, it is necessary

to connect a capacitor in the external signal path

to the middle terminal, Since a dc voltage on this

terminal only unbalances the amplifier. This

arrangement is shown in Figure 2-7.

2_6　Op格RATtNc PROC各DUR書§

Basic operating procedures are described in the

following illustrations. Positions of controIs are

different on the cabinet model but their functions

are identical to those of the rack model.

ure Descri

2_2　VERTICAL BALANCE ADJUSTMENT

2_3　HORIZONTAL BALANCE ADJUSTMENT

2_4　INTERNAL SWEEP-INTERNAL SYNCHRO-

NIZATION

2_5 INTERNAL SWEEP-EXTERNAL SYNCHRO-

NIZATION

2_6　EXTERNAL HORIZONTAL INPUT

2_7　AC COUPLING BALANCED INPUT

2_8　CONNECTION TO CRT DEFLECTION

PLATES

2_9　EXTERNAL INTENSITY MODULATION

2_1O ALIGNING SCOPE TRACE WITH GRATICULE
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After Warm-uP:

l. Tum SWEEP MODEcontrol to FREE RUN.

2. Set HORIZ. SENSITIVITY switch to INT.

SWEEP Xl.

3. Set SWEEP TIME/CM switch so that a con-

Venient base line is formed. (Anysweep〔ime

faster than 50 MILLISECONDS/CM is satis-

fac〔Ory.)

4. Short vertical input terminals 〔Ogether.

5. Se〔 AC-DC switch to DC.

6. Set VERT. SENSITIVITY to CAL.　Tum

VERNIER to CAL.

圏

7. Center bottom portion of calibration sig一/

nal trace using VERT. POS. control.

8. Set VERT・ SENSITIVITY to I MILLIVOLTS/

CM.

9. Cen〔er trace with coarse (screwdriver)

VERT. DC BAL. controI or with fine (knob)

COntrOl if unbalance is slight.

10.Repeat steps　6, 7,8 and　9 if necessary.

NOTE: A separate adjustment (Bal. Adj. on the

毒舌玩∴board) is provided to balance the

VERNIER.

Figure 2-2
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After warm-uP:

l. Short together the horizontal INPUT ter-

minals.

2. Set AC-DC switch to DC.

3. Set HORIZ. SENSITIVITY to CAL.　Tum

VERNIER to CAL.

4. Adjust the HORIZ. POS. control [O Place the

left edge of the calibrating signal trace on

the major vertical axis.

5. Set HORIZ. SENSITIVITY to I MILLI-

VOLT/CM.

6. Return the spot to the major vertical axis

With the coarse (screwdriver) HORIZ. I蝿

BAL. control or with the fine (knob) control

if the unbalance is slight.

7. Repeat steps　2, 3　4, and 5 if necessary.

NOTE: A separate adjustment (Bal. Adj. on the

証　board) is provided to balance the

VERNIER.

Figure 2-3
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iNTERNA」 §W離p　- IN丁各RNAし§YNCHRONiZATION

l. Set HORIZ. SENSITIVITY switch to INT.

SWEEP Xl (Or tO X5 for magnified sweeps)

2. Set SYNC switch to INT.

3. Set SWEEP MODE to PRESET.

4. Connect vertical input signal into vertical

input terminals.

5. Set AC-DC switch for type coupling desired.

6. Adjust VERT. SENSITIVITY for desired

SenSitivity.

聞

7. Set TRIGGER SLOPE switch for triggering

On POSitive or negative sIope of input signal,

as desired.

8. Set TRIGGER LEVEL control to O.

9. Select desired sweep speed with SWEEP

TIME/CM switch.

10.Adjust TRIGGER LEVEL to start trace at

desired level. In some cases, it maybe

necessary to switch SWEEP MODE from

PRESET to an individual adjustment for the

Particular trace being viewed.

Figure 2-4
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1NTERNAし　§W暮書P一　書XT格RNÅし　§YNCHRONIZ▲TION

l. Set HORIZ. SENSITIVITY switch to INT.

SWEEP Xl (Or tO X5 for magnified sweeps).

2. Set SYNC switch to EXT.

3. Set SWEEP MODE to PRESET.

4. Feed synchronizing signal (0.5 volts p-P Or

more) to the horizontal input terminals.

5. Set AC-DC switch for type coupling desired.

6. Set TRIGGER LEVEL to O.

7. Feed vertical input signal into vertical input

terminals.

8. Adjust VERT. SENSITIVITY for desired

SenSitivity.

9. Select desired sweep speed with SWEEP

TIME/CM switch.

10. Set TRIGGER SLOPE for triggering onposl-

tive or negative sIope, aS desired.

11.Adjust TRIGGER LEVEL to start 〔race at

desired level. In some cases, it may be

found necessary to switch SWEEP MODE

from PRESET to an individual adjustment for

the particular trace being viewed・

Figure 2-5
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1. Feed horizontal signaLl to horizontal input

terminals.

2. Set AC-DC switch for type of input coupling

desired.

3. Set HORIZ. SENSITIVITY switchfordesired

SenSitivity.

4. Adjust horizontal position of pattern with

HORIZ. POS. control.

This type of input will be found useful for view-

ing Lissajous pattems, etC.

Figure 2-6
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The following procedure is for the vertical

input, but is the same for the horizontal input.

1. Set VERT. SENSITIVITY to 50MILLIVOLTS/

CM, input not balanced on higher ranges.

2. Set AC-DC switch to AC.

3. Disconnect shorting strap.

4. Connect O.1 microfarad capacitor to mid-

terminal.

5. Connect input signal to A and B.

6. Ground input at the black terminal.

The capacitor must be used to block any dc.

Figure 2-7
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CONN[CTION TO CRT D格F」格CTION PしAT寡§
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The following procedure is for connecting ex-

temal signals 〔O the vertical deflection plates,

but is the same for the horizontal plates.

l. Remove rear access plate fastened by four

2. Remove the shorting bars betweentheVerti-

Cal Amplifier and terminals D3 and D4 and

replace them with l megohm, 1/2　watt

resistor.

For balanced AC

3. Connect balanced signal through appropriate

CaPaCitor to D3 and D4.

le_ ended AC couplin

4. Bypass D4　to chassis with an adequate

CaPaCi亡y.

5. Connect the signal to D3 through an appro-

Pria亡e capacitor.

NOTE: If it is desired to have positive voltage

deflect血e beam downward, bypass D3 tochassis

and connect the signal亡O D4.

Figure 2-8

(
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EXT寡教NÅし　看NT格N§ITY MODuしATION

二二三二→ニ
†

ヽ

/農

事

CAUTION: Dangerous Voltages are present on

this terminal board. Be sure the instrument is

tumed off when making this connection.

To intensity modulate the CRT with extemal

Signals :

1. Remove rear access plate fastened by four

small screws at rear of dust cover.

2. Remove shorting bar.

3. Connect modulatingsignal to these terminals.

A positive voltage of 20 volts peak wi11blank

the CRT trace from normal intensity.

Figure 2.9
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3-鵜　○○N格RÅ看　CONT暮NT

This section contains a brief description of the

OVer-all operation of the Mode1 13OB Oscilloscope,

description of each major section and detailed

description of a schmitt trigger.

3"2　OVER-Åしし　OP暮RÅTION

The block diagram in Figure 3-1 shows the basic

Circuits of the Model 13OB Oscilloscope.

A.　VERTICAL AMPLIFIER

/　　¥

¥

(

The Vertical Amplifier receives the input

Signal, amPlifies it, and drives the vertical deflec-

tion plates of the ca血∝le ray tube. In addition,

this amplifier determines the vertical position of

the spot on the screenand supplies a. signal for syn-

Chronizing the sweep wi〔h the vertical input signal.

B.　HORIZONTAL AMPLIFIER

The Horizontal Amplifier receives its signal

either from the horizontal INPUT jack or from the

Sweep Generator, amPlifies i〔 and drives the hori-

ZOntal deflection plates of the cathode ray tube.

Except for the provisions in the Horizontal Ampli-

龍er for amplifying the interna11y-genera亡ed saw-

tooth voltage, it is essentially the same as the

Vertical Amplifier.

C.　SWEEP GENERATOR

The Sweep Generator forms a sawtooth volト

age to control the horizontal movement of the spot

across the face of the cathode raytube. The Sweep

Generator is divided into two parts: 1) a sawtooth

genera.tor, 2) a trigger generator, Which starts

t:he sawtooth.　The trigger generator controIs

allow the operator to choose the point at which the

SaWtOOth sweep begins.
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In addition to forming the internal sweep of the

OSCilloscopeタ　the Sweep Generator also supplies

the required unblanking pulse which brightens the

trace during each sweep.

D. CALIBRATOR

An internal square-WaVe Calibrator, With a

nominal frequency of 300 cps, is provided for set-

ting the basic gain of亡he amplifiers. Turning

either the VERT. or HORIZ. SENSITIVITY switches

to CAL.’ turnS On the calibrator supply voltage

and connects its output to the appropriate amplifier.

E.　CATHODE RAYTUBE

The cathode ray tube is a　5AQP　- mOnO-

accelerator type・ It is normally supplied with a

PI phosphor screen but is available in the P7 and

P11 phosphors also and P2 upon special order.

A11 are electrica11y interchangeable and the tubeis

easily changed.　The mono-aCCelerator anode

makes possible a. simple astigmatism adjustment

Which requires no resetting when adjusting the

FOCUS or INTENSITY controIs. The deflection

Plate terminals are connected through removable

jumpers at the rear of the instrument so that di-

rect connections to the plates can be made easily.

3-3　V各R丁ICÅし　AMPし1F書CATION　⊂HANN暮し

The vertical amplification channel consists of

three parts: the AC-DC switch, the input attenu-

ator,and the amplifier section proper.

A.　AC_DC SWITCH

The signal comes into the input terminals and

is fed to the AC-DC switch. For ac coupling, a

CaPaCitor is switched into the signal pa〔h. In the

DC position, the signal goes directly to the input

attenuatOr.
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B. INPUT ATTENUATOR

The input attenuator is a sixteen position

SWitch having fifteen calibrated ranges (1 MILLI-

VOLT/CM to 50 VOLTS/CM) and a calibrate po-

Sition. When the switch is in the CAL. position,

the input of the amplifier is directly connected

to the output of the internal calibrator. On ra.nges

less sensitive than 50 MILLIVOLTS/CM, Single-

ended frequency-COmPenSated attenuators are

inserted ahead of the Vertica.1 Amplifier. On the

Six most sensitive ranges, balanced置tyPe a.t〔enu-

ators are inserted between the second differential

amplifier (V2) and the third differential amplifier

(V3). On the six most sensitive ranges, balanced
input signals may be applied to the input terminals

after removing the jumper to the ground terminal.

The sens王tivity may be va.ried continuously between

ranges by means of the VERNIER control.

C. VERTICAL AMPLIFIER

The Vertical Amplifier consists of four stages

Of balanced differential amplifiers* in cascade.

The first stage (Vl) has the VERT. DC BAL. ad-

justment (RlOA, B) in its ca血ode circuit which

adjusts the current division between the twohalves

Of the stage. The second stage has a VERNIER

control in the cathode circuit which varies the

gain of the amplifier between ranges of the VERT・

SENSITIVITY switch.and another dc balance ad-

justment (R20) is also provided. In the last three
StageS, neutralizing capacitors are used to cancel

the coupling effects between the input and output

Of the amplifier arising from the inter-electrode

CaPaCitances. The output of the second stage is

fed to the balanced attenuator of the VERT. SEN-

SITIVITY switch. The output of the balanced aト

tenuator is connected to the third balanced differ-

ential amplifier (V3).　The third stage has two

POtentiometers in its cathode circuit, One COntrOIs

the vertical position of the pattem (VERT. POS)

and the other adjusts the basic gain of the Vertical

Amplifier (R40, Gain Adj.). The fourth balanced

differential amplifier (V4) is the output stage.

The neon lamps in the grid-Cathode circuit of V4

PrOteCt the tube when the Model 130B is first
tumed on. The output of V4 drives the vertical

deflection plates of the cathode ray tube. In ad-

dition, SynChronization signals are coupled from

* Valley and Wa11man, “Vacuum Tube Amplifier’’,

Massachusetts Institute of Technology Radia.tion

Series, VOl. 18, PP 441-451. McGraw-Hill Book

Company, Inc., New York, 1948.
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the plates of V4 and coupled into the Sweep Gen-

erator to trigger the sweep during either IN-

TERNAL + or INTERNAL - SynChronization. As

a precaution against drift and hum, a regulated

dc supply is used for the hea〔ers of the first three

StageS.

3-4　HORIZONTAし　AMpしIFl⊂AT音ON

⊂HANN漢L

The Horizontal Amplifier is essentia11y identical

to the Vertical Amplifier, eXCePt in the INT.

SWEEP Xl and X5 position of the HORIZ. SEN-

SITIVITY switch. In these positions, the sawtooth

Signal from the Sweep Generator is fed through

the sweep attenuator to the grid of- V103, the

third balanced differential amplifier. In the INT.

X5　position, R164, X5 Mag. Adj., in the cathode

Circuit of VIO4 sets the gain of the amplifier to

Ob〔ain sweep ma.gnification of X5. The output of

V104 drives the horizontal deflection plates of the

Cathode ray tube.

3-5　§W漢EP O格N書教ATOR

The sweep generator provides a sawtooth voltage

to produce linear horizontal movement of the

SPOt aCrOSS the face of the ca〔hode ray tube when

the HORIZ. SENSITIVITY switch is set to INT.

SWEEP (XI or X5). In addition, the sweepgen-

erator fumishes the pulse required to unblank

the cathode ray tube during each sweep.

The sweep generator consists of a Trigger Gen-

era亡Or, a Sawtooth Generatorタ　and a Gate Out

Cathode Follower.

A. TRIGGER GENERATOR

The purpose of the Trigger Generator is to

receive a synchronizing signal and convert it

into a fast, COnStant-amPlitude pulse to start

the Sawtooth Generator.

The Trigger Generator consists of a SYNC se-

lector switch (S201), a Trigger Amplifier (V201)タ

and a Trigger Genera.tor (V202). The SYNC

Selector swi亡Ch accepts a signal from:

1) the Vertical Amplifier (intemal synchro-

nization, + or -),

2) an intema1 6.3　volt source (1ine-frequency

SynChronization), Or

3) the horizontal INPUT terminals (extemal syn-

Chronization).
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The synchronizing signal is fed to V2OI which

amplifies the signal and delivers it in the proper

Phase, aS Selec〔ed by the TRIGGER SLOPEswitch,

to the Trigger Generator.　Adjustment of the

TRIGGER LEVEL controI sets the output level of

V201, determining the point on the input waveform

that will trigger the Trigger Generator (V2O2).

Trigger Generator (V2O2) is a Schmitt triggercir-

Cuit; a discussion of the Schmitt trigger follows:

A Schmitt [rigger consis晦Of two amplifiers, A

and B, having both plate-tO-grid and cathode-tO-

Cathede coupling.　The circuit has [WO Stable

StateS: A side conducting, B side cut off; B side

COnducting, A side cut off. Due to regenerative

action the change-OVer from one sta〔e to the other

is very rapid, PrCX:lucing fast rise and decay times

in the square-WaVe OutPu〔. The levels at which

the change-OVer takes place (hysteresis limits)

Can be adjusted to be cIose 〔Ogetheras in the Trig-

ger Generator (V202) or widely spaced as in the
StarトStop Trigger (V203). To trigger the circuit,

the A side grid voltage must cross a particular

hysteresis limit to change the state of the circuit.

For example, if the A side is conducting, driving

the grid voltage positive 〔hrough the upper hys-

teresis limit will have no effect, but driving the

grid voltage negative through the lower hysteresis

limit will put the A side out of conduction and B

side into conduction.

B. SAWTOOTH GENERATOR

The Sawtooth Genera〔Or COnSists of Starト

Stop Trigger (V2O3), and Integrator Switch (V205),

a Feedback Integrator (V2O6B), and Integrator

Cathode Follower (V206A), and a Retriggering

Hold-Off Cathede Follower (V207B).

StarトStop Trigger (V203), a Schmit〔 trigger cir-

Cuit, is fed by Trigger Generator (V202). The

Square WaVe OutPut Of V203 is fed directly to the

Integrator Switch (V205), Which in turn controIs

the action of Feedback Integrator (V206B). When

V2O3 produces a negative pulse,it causes V20S to

Cut Off permitting V206B to commence operation.

Feedback Integrator (V2O6B), a Miller integrator

Circui〔*, generateS eSSentially a positive linearly

rising waveform’Which is applied to the Horizon-

tal Amplifier to sweep the trace across the face

* Millman and Taub, “Pulse and mgital Circuits’’

pp 216-228, McGraw-Hill Book Company, Inc.,
New York, 1956.
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Of the cath∝le ray tube. The rate at which this

SWeeP takes place is determined by the values

Of the RC network in the grid circuit ofV206B.

These values are varied by the SWEEP TIME

SWitch.　The output of V2O6B is fed througha

neon lamp (I203) to 〔he Integrator Cathorle Fol-

1ower (V206A).　Neon lamps (I204 to I206) are

used to drop the voltage to the proper level and

at the same time fumish a direct-COuPled path

for the signal. The neon lamps are shunted with

a capacitor to improve the high-frequency re-

SPOnSe Of the circuit, and a series resistor is

used to eliminate any 〔endency toward oscillation.

The output of the Integrator Cathcx:le Follower

(V206A) is fed to two circuits: l) throughthe

SWeeP attenuatOr 〔O the Horizontal Amplifier

and 2) to the Retriggering Hold-Off Ca〔hode Fol-

lower (V207B) in [he Sawtooth Generator feed-

back circuit.　During the Sweep, V207B con-

ducts and the 。apacitor in its ca〔hode circuit

Charges. However, a〔 the temina〔ionofthesweep,

V2O7B is cut off and the ca〔hede capacitor dis-

Charges, maintaining a posi〔ive bias on the grid

Of V203A. This hold-Off bias allows sufficienttime

be亡Ween SWeePS for the Sweep Generator to re-

COVer. The bias which determines the triggering

level of 〔he Start-Stop Trigger (V203A) is sup-

Plied by 〔he Retriggering Bias Control (V207A).

The bias is adjusted by 〔he SWEEP MODE control,

R218, in the grid circuit of V207A.

C. GATE OUT CATHODE FOLLOWER

Another function of the Start-Stop Trigger

is to fumish a pulse to unblank 〔he cathede ray

tube.　The Gate Out Ca血∝le Follower (V204),

couples th6　required positive unblanking pulse

from the Start-Stop Trigger to the grid of the

Crt for the duration of the sweep.

3-6　しOW VOしT▲○○　POWE教　§uPPしY

The low-VOltage power supply consists of four

regulated voltage supplies, three positive (+585V,

+300V, +10OV) and one negative (一150V), fur-

nishing the plate voltages and dc filamen〔 vOltages

required for the instrument.

The operation of each of the four regulators is

Similar: Only the　-150　volt supply will be dis-

CuSSed.　V306, V307　and V308　constitute the

VOltage regulator circuit for the -150 volt supply.

V3O8, a glow discharge 〔ube, PrObides a ref-

erence voltage for the cathcx]e of V307, the
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ControI Tube. V306, a Series Regulator, is con-

trolled by the voltage at the plate of V307・ If the

outpu[ VOltage from the rectifier increases・ the

bias of V307 decreases, CauSing V3O7 todraw more

current. This Iowers 〔he plate voltage ofV307 and

the grid voltage of V3O6’reSulting in greater plate

resistance for V306. Increased plate resis[anCe

causes a greater voltage drop across V3O6, COm-

pensating for the increased output voltage from the

rectifier and resulting in substantially constant

Ou亡pu亡.

If the output voltage from the rectifier decreases,

the reverse of the above action accurs. Changes in

supply voltage due to changes in load current are

minimized in 〔he same manner. Thus, the output

voltage is held essentially constan〔・ The output of

the -150 volt supply servesas thereferencevoltage

for the three positive-VOl[age SuPPlies.

3"7　HICH_VOしT▲○○　pOWt教　§upPしY

The high-VOltage power supply provides regulated

dc voltage to the cathede and control grid of the

cath∝le ray tube. The high-VOltage power supply

consists of an RF‘ Oscillator′tube (V313), a high-

voltage transformer (T302), high-VOltage recti-

fiers (V31O,311) and a High-Voltage ControI Tube

(V312). The RF Oscillator, a Hartley circuit,
oscillates at a frequency of approximately 100 kc.

The high-VOltage transformer has two separate

secondaries which feed the High-Voltage Rectifiers.

The output of V310 is connected to the cathcxle of

the cath∝le ray tube. A fraction of this voltage

is fed to the High-Voltage ControI Tube V312,

a dc-COuPled amplifier・ The output of V312 is

fed back to the screen of RF Oscillatortube (V313)

in proper phase to oppose any change in 〔he high-

voltage output. The INTENSITY control in the

output of this supply determines the voltage on the

cathorle of the cathede ray tube.

The output of V311 is connected to the con〔rOl grid

of the cathede ray tube, and normally the crt beam

is cut off. During the sweep operation, a POSitive

M∝1el 130B

pulse from the Gate Out Cathode Follower (V204)
in the Sweep Generator circuit overrides the nega-

tive cTt grid cutoff voltage and unblanks the cath∝le

ray tube. The brilliance of the trace may be ad-

justed with the Intensity Adjust potentiometer

(R343), in series with grid-VOltage supply.

3"8　C▲しIさ教▲丁o教

The Calibrator, a Square-WaVe OSCillator, PrO-

duces an accurate voltage across R244 for ap-

plication to either amplifier for setting the basic

gain.　Turning either the VERT. or HORIZ.

SENSITIVITY switches to CAL. turns on the Cali-

brator and connects its output to the appropriate

amplifier.

The Calibra〔or COnSists of two neon lamps (I207

and I208) in a relaxation osci11ator circuit. Oper-

ation of the Calibrator is as follows:

When the +300 volt supply is applied to the Cali-

brator, I207　will ionize first due to higher po-

tential across it compared to the potential across

I2O8. When I207 fires it willdrawcurrent through

R243. However, the voltage at the junction of

R242, C213 and R243 will build up sIowly because

the voltage across a capacitor cannot change in-

stantaneously. As C213 allows this voltage to

change, the voltage at the common junction of

I207 and I208 will also change, Since the voltage

drop across the ionized neon lamp is constant

(approximately 60 volts). As the vol〔age a=he

common junction of I 2O7 and I 2O8 reaches approxl-

mately +70 volts, 1208 will fire. This additional

current 〔hrough R240 and R241 wi11 reduce the volt-

age across I207 anditwillde-ionize. I 208 remains

lit until the voltage across C213 charges through

R243 to a voltage approximately 70 volts below the

voltage that appears at the common junction of I 207

and I208. I207 will now fire and theactionwill

repeat itself.

I2O8 is thus alterna〔ely turned off and on at a rate

of approximately 300 cps. The output of the Cali-

brator is taken from the current passing through

R244　and I208. The output is approximately a

square wave which can be set with R240 to obtain

300 millivolts in amplitude.

総
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4-音　1NTRODUCTION

This section contains instructions for testingタad-

justing, a.nd trouble shooting the Model 130B
Os cilloscope.

Standard, readily available components are used

for manufacture of @ instruments whenever pos-
Sible. Special components are available through

your local ⑫ Representative who maintains a part

StOCk for your convenience.

When ordering parts, SPeCify instrument model

and serial number plus the component description

and stock number appearing in the Table of Re-

Placeable Parts.

Your local ㊥ Representative ma.intains complete

facilities and specially trained personnel to assist

you with any problems you may have wi〔h　㊥

ins trumen亡S.

The material in this section is divided according

to circuit functions, ea.Ch section having a com-

Plete set of adjustment instructions. The ma.terial
in this section is as follows:

4-2　Simple Check Procedure

4-3 Isolating Troubles to Major Sections

4-4　Removing the Cabinet

4-5　Connecting for 230 Volt Opera.tion

4-6　Tube Replacement

4-7　Condensed Test and Adjus亡ment Procedure

4-8　Adjustment Procedure

4-9　TurnOn

4-10 Power Supplies

4-11 Replacing and Adjusting the CRT

4-12 Checking and Adjusting the Calibrator

4-13 Adjusting the Vertical Amplifier

4-14 Adjusting the Horizontal Amplifier

4-15 Phase Shift Adjust

4-16 Adjusting Preset

4-17 Adjusting the Sawtooth Generator and Sweep

Amplifier
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The fo11owing test equipment is used for testing

and adjusting the Mode1 130B Oscilloscope during

manufacture.　Equivalen亡∴test equipment may

be used.

1) A high impedance dc vacuum tube volmeter,

such as an @ Mode1 41OB withan ㊥ Mode1459A

DC Voltage Multiplier.

…豊。紫#藍蒜崩:m tube voltmeter,

3) A variable power line [ransformer with amini-

mum rating of 3 amps.

4) A square-WaVe generatOr SuCh as an ⑫ Mode1

211A.

5) A sine-WaVe OSCillator with a maximum fre_

quency of at least　500,000　cycles, SuCh as an

㊥ Mode1 200CD.

6) An accurate time mark generator suitable for

SWeeP SPeed calibra〔ion.

4-2　§1Mpし暮　CH格⊂l( PRO⊂書DURE

This check should be performed first whenever in-

Strumen〔 malfunction is suspected. It is not neces-

Sary tO remOVe the instrumen亡from the cabinet.

Set both VERT. and HORIZ. SENSITIVITY switches

On CAL・ The pattern should be a straight line

tilted at　45 degrees. In addition, the deflection

Should be a total of six centimeters in the hori_

ZOntal and vertical directions.

If the proper pattem is obtained, i亡is likely that

both the Vertical and Horizon[al Amplifier, the

Power Supplies a.nd the Calibrator are functioning

PrOPerly. To check the Sweep Generator proceed
as f0110WS:

/

′

(

¥
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J102川PARALLELWITH THE J2 IN PARALしEL　酬THTHE

HO印ZONTAL INPJT T輔MINAL§　　　V帥TICAL　川PUT TER川NAしS.

Figure 4-1. Location Dlagram for Major Circuits
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2) Switch SWEEP TIME/CM switch 〔0 1 MILLI-

SECOND. A six centimeter square-WaVe Pattem

Should appear on the screen. If no pattem is ob-

tained be sure SWEEP MODE is in PRESET, SYNC

SWitch is in INT., and adjust TRIGGER LEVEL

to trigger. If a pattern cannot be obtained, the

malfunction is most likely in the Sweep Generator.

4-3　1§OしÅTINc TROUBL暮§　TO MÅJO教

§書く丁○○N§

Determining which major section con〔ains a mal-

function is usually not a difficult process, if the

following general rules are remembered.

1) A failure affecting all major sections can

usually be traced to the power supply.

2) A failure occurring inthe last two stages of the

Horizontal Amplifier also will a.ffect intemally

generated sweeps’While a failure in the first two

StageS affects only the Horizontal Amplifier.

3) A sweep Generator failure affects intemally

generated sweeps only, and does not affect the

Horizontal Amplifier.

4) If following the Simple Check Procedure does

not produce a trace or spot on the screen, mea-

Sure the voltages on the deflection plates of the

Cathode-Ray Tube (deflection plate terminal board

is a convenient place to measure). If, With both

VERT. and HORIZ. SENSITIVITY switches set to

50　MILLIVOLTS/CM, these voltages can be set

to approximately 480 vdc using the posi〔ion con-

troIs, 1ook for trouble in the high voltage section

Of the power supplies. If one set ofdeflection

Pla〔eS has unbalanced voltages, Or if the position

control must be turned far from its mechanical

center to ba.lance these voltages, look for trouble

in that amplifier. If both sets of deflection plates

have unusual voltages, look for trouble in the

POWer SuPPly.

5) If the series heater string should open, all

major sections will be inoperative.

6) The two sides of the direct-COuPled differential

amplifierタ　SuCh a.s are used in the Vertical and

Horizontal Amplifiers on the 130B, are balanced

and, unless a signal is present, the spo〔 Will be

motionless in the center of the screen. Any signal,
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Whether this signal is applied to the input terminals

Or is supplied by an intemal source, SuCh as a

POSitioning or balance control, CauSeS the spot to

move from the center of the screen.　As the in置

Strument ageS it is to be expected that a drift will

OCCur Which must be compensated by in亡ernal ad-

justments. However, Should there be a component
failure in ei〔her a.mplifier the spot will be thrown

Off t:he screen and usually out of range of adjusト

ment of the balance and positioning controIs. To

isolate the 〔rOuble, begin by shor亡ing toge亡her the

grids of the amplifier cIosest to the output. If亡he

trace (SPOt) returns to the screen, the fault is

ahead of this stage. Proceed towards the front of

the amplifier. If shorting the grids of one stage

does not retum the spot to the screen, the fault is

in this stage, Or if there is a balancing control in

this stage, it may be out of adjustment.

7) To check the Sweep Generator quickly, Set the

SWEEP TIME/CM switch to　5 or lO MILLI-

SECONDS/CM, turn the SWEEP MODE control to

FREE RUN, and observe I2Ol, I202　and I203.

These are the three neon lamps near V206 (6AW8)

On the Sweep Cenerator etched circuit board. If

these lamps flicker regularly, the Sweep Gener-

ator is sweeping. Turning the SWEEP MODE into

the TRIGGER region should stop the generation

Of sweeps and, hence, the flickering of the neon

lamps.

4-4　REMOVINC THE　⊂ABiN書T

In the cabinet model, remOVe the 〔WO SCreWS at

the rear of the cabinet, and push the instru-

men亡forward.

If the 130BR has been rack-mOunted with brackets

as described in Figure l-l, remOVe the screws

Which pass through the front panel, and withdraw

the chassis. If the instrument is out of the rack,

tum it on its face (handles will protect the con-

troIs), remOVe the two screws at the rear, and

lift off the dust cover.

4_5 CONN寡ぐ鵜音NC FOR 230 VOLT OPE教ATION

Unless otherwise requested by the customer, @
instruments are shipped with their power trans-

former primaries connected in parallel for oper-

ation on l15 volt (nominal) power lines.

To convert to 230 volt supply, remOVe the instru-

ment from its cabinet or dust cover by removing

〔he two screws at the rear of the chassis, and
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PuSh the chassis forward. At the primary of the

POWer tranSformer (marked A), remOVe the wires

connecting terminals 2 and 5, and l and 4. Then

COnneCt l to　2 as shown in Figure 4-2, andre-

place the 2 amp sIow-blow fuse (F301)witha l-1/4

amp sIow-blow fuse. The instrument may now be

connected to the 230 volt line.

I15y CO川棚鵜〃a〃　　　　　　　230y COM唯で棚〃

Figure 4-2・ Line Voltage Comection

_6　TuB書　REPしÅC置MENT

l many CaSeS instrument malfunction can be cor-

ected by replacing a weak or defective tube. Be-

)re Changing the setting of any internal adjusト

Model 130B

ment, Check the tubes. Adjustments made in an

attempt to compensate for a defective tube will

Often complicate the repair problem.

It is a good practice to check tubes by substitution

rather than by using a “tube checker′′・ The re-

sults obtained from the “tube checker” can be mis-

1eading. Before removing a tube, mark it so that

if the tube is good it can be retumed to the same

SOCket. Replace only tubes proved to be weak or

defective.

Any tube with corresponding standard EIA (JEDEC)

Characteristics can be used as a replなcement.

Where variation in tube characteristics will affect

Circuit performance, an adjustment is provided.

The fo11owing table lists the tests and adjustments

Which should be performed if such tubes are re-

Placed.

The chart in Table 4-2 1ists all tubes in the 130B

With their functions and adjustments required when

replacing tubes. The heaters of some tubes are

OPerated in series from a regulated dc voltage

Obtained from the Low-Voltage Power Supply.

These tubes are identified in the chart with an

asterisk and their heaters are shown in the Fila-

ment and Primary Detail Schematic. If a tube in

the dc string is pu11ed or burned out, all tubes in

the string will be tumed off.



丁A〇〇格　4_1.

COND書N§格D　丁格§T　ÅND

ADJU§TM寡NT P農OC格DU脈寡





Sect.IV Page 8

しo-し-Ieさ9

REGUしATOR BOARD

POWER SUPPLY LOCATION DIAGRAM
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Figure 4-3. Power Supply Location Diagram
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4_8　ADJu§丁MENT P教O⊂寡DU教書

Usually a particular oscilloscope wi11 not need

ConPlete testing and calibration. Only one or two

tests will be needed and they can be done without

COmPleting the entire test procedure.

The following procedures are listed in a recom-

mended sequence for a complete test and cali-

bration operation. In general, tubes are the main

CauSe Of trouble and new ones should be tried be_

fore making adjustments or other component re-

Placements.

Specifications for the @ Model 130B Oscilloscope
are given in the front of this manual. The fol-

lowing test procedures contain extra checks to

help you analyze a particular ins〔rument. These

extra checks and the data they con[ain can not be

COnSidered as specifications.

A fifteen minute warm-uP and power supply output

VOltage measurements are always recommended

before making any other test or adjustment.

4-9　TuRN ON

When tuming the oscilloscope on for the firs〔

time after repair in any circuit, meaSure re-

Sistance from power supplies　亡O grOund. They

usually wi11 be within 25% of the following:

+100 volt supply

-150

十300

十585

110 0hms

50,000 0hms

9,000 0hms

85,000 0hms

C AUTION

When first tuming an oscilloscope on after power

SuPPly repairs, tum the intensity and both po-

Sitioning controIs full countercIockwise before ap-

Plying power. Failure to fo11ow this precaution

Can CauSe Permanent Cathode-ray tube damage.

4-音O POW書教　§uPpしI書S

The power supplies in the oscilloscope are ex-

tremely stable and will require infrequent adjust-

ment. The output voltages should be measured at

regular intervals but unnecessary adjustments

Should be avoided.

Power supply voltages may be mea.sured at the

POints indicated in Figure 4-3.
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To adjust the power supply section, refer to Fig-

ure 4-3, and proceed as follows:

A. LOW VO」TAGE SUPPLY

l) Turn sweep generator off by turning the HOR.

SENS. switch to 50 volt/Cm POSition.

2) Permit the 130B to warm up for at leastfive

minutes at a line voltage of l15/23O volts.

3) Measure power supply volta.ges with line volts

Set tO 115 volts. The vol亡ages Will normally be

Within the limits given in Table　4-3. ControI

R332 can be adjusted if necessary to set the +100

VOlt supply within limits.

If adjustment of the +100 volt supply was neces-

Sary, all sweep timingタCalibrator and gain ad-

justments must be checked.

If poor low voltage supply regulation is suspected,

the following check may be made:

--　Check the regulation of each power supply

VOltage as the power line voltage is varied

between lO3 and 127 volts. A11 regulatedvolt-

ages should remain within土1% over this range

Of line voltage.

一-　Measure the ac ripple on each supply vol〔age.

This ac volta.ge should not exceed the amount

SPeCified in Table 4-3.

TABLE　4-3. REGULATED POWER

SUPPLY TOLERANCES

Supply �Tolerance �　　I Variation±10%Nominal (115/230 �linevoltage �Rippleat 
VOltline) �Change �l15/230V 

十100V �士4% �±1% �5mv 

-150V �土4% �±l% �5mv 

十300V �±4% �土l% �5mv 

+585V �±4% �±l% �60mv 

If any output does not regulate or has excessive

ripple, rePlace the Series Regulator Tube or the

ControI Tube of that supply. It mus亡be kept in

mind, however, that loss of regulation of the -150

VOlts will cause the other supplies to Iose regu-

lation, and that loss of regu宣ation of the +100 volts

Will cause the +585 volt and+300 volt supplies to

Iose regulation also.
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§格教VICINO ETCH[D CIRCUIT BO▲教D§

Excessive heat or pressure can lift the copper strip from the board. Avoid damage by using a low power

soldering iron (5O watts maximum) and following these instructions. Copper that lifts off the board should

be cemented in place with a quick drying acetate base cement having goed electrical insulating properties.

A break in the copper shouldbe repairedby soldering a short length of tinned copper wire across the break.

Use only high quality rosin core solder when repairing etched circuit boards. NEVER USE PASTE FLUX.

After soldering, Clean off any excess flux and coat the repaired area with a high quality electrical varnish

Orlacquer.

When replacing components with multiple mounting pins such as tube sockets, electrolytic capacitors, and

POtentiometers, it will be necessary to lift each pin slightly’WOrking around the components several times

until it is free.

WARNING: If the specific instructions outlined in the steps below regarding etched circuit boards without

eyelets are not followedタeXtenSive damage to the etched circuit board will result.

l. Apply heat sparingly to lead of component [O be　　2. Reheat solder in vacant eyelet and quickly in-

replaced. If lead of component passes through sert a small awl to clean inside ofhole・ If hole

言霊1窪ま謹書駕篭聖霊器三　　諾請託宝器鴬,。言霊。:Wl or a特7
not pass through an eyelet, aPPly heat to con-

転tor side of board.

3. Bend clean tinned leads on,neW Part and care-　　　4. Hold part against board (avoid overheating) and

fully insert through eyelets or holes in board. SOlder leads. Apply heat to component leads on

COrreCt Side of board as explained in step l.

In the event that either the circuit board has been damaged or the conventional method is impractical, uSe

method shown below. This is especially applicable for circuit boards without eyelets.

]. Clip l'ead as shown below.　　　　　　　　　　　2. Bend protruding leads upward. Bend lead of

new component around protruding lead. Apply

SOlder using a pair of long nose pliers as a

heat sink.

〇〇〇〇〇〇〇〇 ∴　‾ ‾"鵜

; :

This procedure is used in the field only a.s an alternate means of repair・ It is not used within the factory.

Figure 4-4. Servicing Etched Circuit Boards
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B. HIGH VOLTAGE SUPPLY

1) The -2550 volt output is measured on the re_

Sistor b(rard under the base of the crt. Connect

an appropria.te dc voltmeter (SuCh as an ㊨ Mode1

410B VTVM with an ㊥ Mode1 459A DC Resistive

Vo量tage Multiplier) to亡he Junction of R338, C312

(marked -2550 CATH. on cover).

2) With the line at l15/230 volts the high voltage

Should mea.sure　-2550　土4%. ControI R334 can

be adjusted if necessary to set the　-2550 volt

SuPPly within limits.

If poor -2550 voltage supply regulation is sus-

PeCted the following check may be made:

--　Check the regulation by varying the line volt-

age between 103　and 127 volts. The _2550

Should remain within ±1% over亡his range of

line voltage・ If the -2550supplydoes not regu-

late check the control tube V312.

3) Set SWEEP TIME/CM to 5 MILLISECONDS.

4) Set HOR. SENS. to INT. SWEEP Xl.

5) Set SWEEP MODE fu11y cIockwise to FREE

RUN.

6) Se亡INTENSITY control to IO o’clock.

7) Set Int. Adj., R343, until the trace is just

Vis ible.

8) Set SWEEP MODE fu11y countercIockwise亡O

PRESET.

9) Set INTENSITY control for a low intensi亡yspot.

10)Center spot and adjust FOCUS control and

ASTIGMATISM (R3O3) to obtain a small round and

Sharply focused spot.

4-111 R暮PしACINc　ÅND ÅDJu§TINO TH格　CRT

To replace the cathede-ray tube, refer to Figure

2-10, and proceed as follows:

1) Tum off and remove the 13OB from亡hecabinet.

2) L∞Sen the clamp on the crt s∞ket. (Cabinet

medel; remOVe COVer from High Voltage terminal

board to get access for screwdriver through board).

3) Remove the front-Panel bezel.

Sect.IV Page 11

4) With a screwdriver loosen the crt hase from

SOCket. Free the crt from亡he socket by pressing

On the center of the tube base wi亡h one hand while

SuPPOrting the front of the crt with the other.

DANGER -　Do not apply force on neck oftube.

5) Remove the crt through the front panel.

CAUTION - HANDLE THE CATHODE RAY TUBE

CAREFULLY.

6) Insert the replacement crt through the front

Panel and seat in socket.

7) Replace fronトPanel bezel.

8) Adjust the sooket assembly so tha亡the face of

the crt just misses the bezelassembly. Tighten the

Clamp just enough to hold the cr〔 in place loosely.

NOT巳

Turn the INTENSITY control to minimum when

first applying power to a crt. The phosphor can

be damaged quickly by too much brightness.

9) Set the INTENSITY con[rol fully countercIock-

Wise・ Turn the 130B on and a11ow亡OWarm uP.

10)Set the SWEEP MODE control to FREE RUN.

11)Adjus亡　the INTENSITY control to ob亡ain a.

Weak亡race; adjust the FOCUS con亡rol for a sharp

trace, and with the vertical position control,

Center the trace vertically.

12)Align trace wi亡h graticule using the alignment

handle at rear of crt.

CAUTION　- Do not over-tighten crt clamp or

tube damage may result.

13)Making certain the crt face is cIose to but no〔

touching the bezel assembly, tighten the clamp

On the crt socket only enough to hold the crt from

tuming. If the face of the tube touches the bezel

assembly’Newton rings may be visible.

14) Readjus=he astigmatism; See ParagraPh 4-10B.

15)Check the gain calibration of the Vertical and

Horizontal Amplifiers by setting the VERTICAL

and HORIZONTAL SENSITIVITY selectors 〔oCAL,

and if necessary, adjusting R4O (Figure 4-5) to

Obtain 6 cm vertical deflection a.nd R144 (Figure

4-6) to obtain 6 cm horizontal deflection on the

trace; See ParagraPh 4-13B and 4-14B.
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VERT. SENSITNITY

FREQUENCY RESPONSE ADJUSTMENTS

1 � �(S 

C4Cう　C2 1iI ����」o‾」 

∴∴　　∴ 

FRONT　PANEL �� 

Figure 4-5. Vertical Amplifier Adjustment L∞ation



Mode1 130B

4○○2　CH[⊂KiNc　▲ND　▲DJU§TINc TH書

くAしI回脈▲丁o教

l) Set HORIZ. SENSFTIVITY 〔O ENT. SWEEP Xl;

SWEEP TIME/CM 〔O I MI」LISECOND; SWEEP

MODE to PRESET; SYNC. to ENT.; andTRIG-

GER LEVEL 〔O ``0”.

NOTE

If PRESET (SWEEP MODE) is maladjusted, yOu

may not obtain a trace. See paragraph 4-16.

2) Set the VERT. SENSITIVITY switch to　5O

MILLIVOLTS/CM.　Place the VERNIER control

in CAL.

3) Connect the signal source to the vertical IN-

PUT terminals and set its rms ou[Put VOltage,

read on the vtvm, tO 106　millivolts (300　mv/

2√「) and its output frequency to lOOO cps.

4) Adjust R40 (See Figure 4-5) to ob[ainexactly 6

centimeters deflection.

S) Set the VERT. SENSFTIVITY switch to CAL.

6) Adjus=he R240 (See Figure 4-7) for exactly 6

centimeters deflection.

4-13　▲DJU§TINc THI V書教Ti⊂▲し

AMpしiri格教

The following adjustments are located in the vi-

Cinity of the Vertical Amplifier or the VERT・

SENSITIVITY switch as shown in Figure　4-5.

A. VERNIER BALANCE ADJUSTMENT

To adjust VERNIER halance, allow the in-

strument to warm up 15 minutes and adjust Ver-

tical balance as∴Shown by Figure 2-2. Then refer

to Figure 4-5 and pr∝eed as follows:

l) Short the INPUT terminals and set the INPUT

switch to DC.

2) Set VERT. SENSITIVITY to I MILLIVO」T/CM,

and VERNIER to CAL.

3) Center spot (Or [raCe) withVERT. POS. con〔rOl.

4) Turn VERNIER fully countercIockwise and re-

turn spot to center with R20, the Bal. Adj.

The trace should now be stationary as the VER-

NIER is rotated.

Sect.IV Page 13

B. VERT. AMPL. GAIN ANDFREO. RESP. AD一

JUSTMENTS

To adjust the Ver〔ical Amplifier gain and frequency

response refer to Figure 4-S and proceed as

follows :

l) Adjus〔 Vertical and VERNIER balance as in-

dicated by Figure　2-2　and paragraph　4-13A.

2) Set HORIZ. SENSITIVITY to INT. SWEEP Xl

and set the SWEEP TIME/CM switch to 2 MILLI-

SECONDS, SWEEP MODE to PRESET and TRIG-

GER LEVEL to ``0タタ.

3) Place VERTICAL SENSITIVITY switch and its

VERNIER in CAL.

4) Adjust R40 for exactly 6centimetersdeflection.

5) Set VERT. SENSITIVITY 〔O 50 MILLIVO」TS/

CM. Set SYNC to INT.

6) Set SWEEP TIME/CM switch to 5　MICRO-

SECONDS.

7) Connect a 50 kc square wave to 〔he Vertical

INPUT and adjus=he square-WaVe amPlitude for

6 to 8 cen[imeters deflec[ion.

8) Adjust C12 for best square wave. To give C12

a range of adjustment sufficient 〔O COmPenSate for

varia〔ions of 〔ube charac〔eristics, C13　may be

COnneCted in parallel with C12　to increase the

maximum capacity to 1340皿f.

C. INPUT ATTENUATOR FREQUENCY

RESPONSE ADJUSTMENTS

To adjust frequency response of the input at〔enu-

ator refer to Figure 4-S and proceed as follows:

l) Connect a　5　kc square wave 〔6 the Vertical

INPUT.

2) Set SWEEP TIME/CM to obtain 3 or4 cycles

Of the square wave.

3) Make the indicated adjustmen〔 for bes〔 Square-

WaVe PreSentation on the following ranges:

V O」T/CM ADJUST

lO C2

1　　　　　　　　　　C4

.1　　　　　　　　　C3
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+FRONT PANEL

Figure 4-6. Horizontal Amplifier Adjustment Locations
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4-14　ÅDJU§TiNc HO脈IZONTAし　ÅMPしl書1暮R

To adjust the Horizontal Amplifier, refer to Fig-

ure 4-6 and proceed as follows:

A. VERNIER BA」ANCE ADJUSTMENT

To adjust the VERNIER balance allow the in-

St則ment tO Warm uP血oroughly and adjust Hori-

ZOntal balance as shown by Figure 2-3; then refer

to Figure 4-6 and:

1) Short血e ENPUT terminals and set the ENPUT

SWitch to DC.

2) Set the HORIZ. SENSITIVITY to I MILLI-

VOLT/CM and the VERNIER to CAL.

3) Center the spot wi心血e HORIZ. POS. control.

4) Tum the VERNIER conpletely countercIock-

Wise and retum the spot to the center wi血R120,

Bal. Adj・ The spot will now be stationary as the

VERNTER is rotated.

B. AMPLIFIER GAEN AND FREQUENCY

RESPONSE ADJUSTMENTS

To adjust the gain and frequency response, refer

to Figure 4-6 and proceed as follows:

1) Set HORIZ. SENSITIVITY switch to CAL. and

the VERNIER to CAL.

2) Adjust R144　for exactly　6　centimeters de-

flection.

3) Set VERT. SENSITIVITY to　2 VOLTS/CM.

4) Connect an 8 kc (approximately) sine wave to

the Vertical INPUT of the oscilloscope and to the

SYNC・ IN terminal of the 211A square wavegener-

ator; adjust the sine wave for lO cm deflection.

5) Set HORIZ.　SENSITIVITY to　50　MILLI-

VOLTS/CM.

6) Connec亡a 5O kc square wave to the Horizontal

INPUT, and adjust the square wave amplitude for

6 to 8 cm deflection.

7) Adjust Cl14　for best square wave response.

NOTE

Some vacuum tubes require more capaci〔y for

COmPenSation than the maximum value of C114.
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Capacitor C115 may be connected in para11el with

Cl14　to increase the maximum capacity to

1340脚fタ　Permitting a greater percentage of

VaCuum tubes to be used.

C. INPUT ATTENUATOR FREC)UENCY

RESPONSE ADJUSTMENTS

To adjust the frequency response at the input aト

tenuat:Or, refer to Figure　4-6　and proceed as

follows :

l) Set VERT. SENSITIVITY to　2 VO」TS/CM.

2) Connect an 800 cps (approximately) sine wave

to the Vertical INPUT of the osci11oscope and to

the Sync-In terminal of the　211A square wave

generator; adjust the sine wave for lO centimeter
deflection.

3) Set HORIZ. SENSITIVITY to lO VOLTS/CM

(VERNIER in CAL.).

4) Connect a 5 kc square wave to the Horizontal

INPUT and adjust its amplitude for 6 centimeter

deflec亡ion.

5) Make the following adjustments on the ranges

indicated for the best squa.re wave response, ad-

justing the square-WaVe amPlitude to　6　centi-

meters on ea.ch range.

VOLTS/CM ADJUST (See Fig. 4-6)

10　　　　　　　　　　ClO2

1　　　　　　　　　　C104

.1　　　　　　　　　ClO3

4-15　PHA§格　§HIFT ADJU§丁

Phase shift be亡Ween Vertical and Horizontal

Amplifiers.

If the square wave response of the Vertical and

Horizon亡al Amplifier was carefully set, the relative

Phase shift between the two amplifiers should not

exceed one degree at frequencies below 50 kc.

To check Phase Balance:

1) Set VERT. and HORIZ. SENSITIVITY to　50

MILLIⅤOLTS/CM and VERNIER to CAL.

2) Apply a 50 kc sine-WaVe Signal to the HORIZ.

INPUT and VERT. INPUT. Center pattem and

adjust signal amplitude for 6 cm vertical and 6 cm

horizontal deflection.
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TUBE SiDE OF BOARD (DOOR OPEN)

SWEEP TIME/CM ADJUSTMENTS

(SEE PARA. 4-17)

C227 ������ ���R259 

IMICROSECOND ���������ADJUST.1　S 

1OMICROSECONDS ����� ���� �ADJUSTIO　MIL」ISE 

● 

.1Mi」LiSEC �OND ����������AD �JU �STIMiLLISl 　RAC 

蝿 �� �由 � �BE」 SWI R220 

U ���¥ 

l 

l 

TOP VIEW (RACK MOUNT MODEL)

BOTTOM VIEW (CABINET MODE」 WiTH SWEEP DECK OPEN)

Figure 4-7, Sweep Generator Adjustment L∞ations
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The opening of the pattern, if any, Should no〔

exceed a tenth of a centimeter. If necessary to

COrreCt Phase difference, adjust Cl14 for cIosure

Of the pattern (Figure 4-6).

4-16　▲DJU§TINc P教書§格T

To ndjust Preset refer to Figure 4-7 and proceed

as fo11ows:

l) Set VERT.　SENSITIVITY to OFF, SWEEP

TIME/CM switch to.1 MILLISECOND and SWEEP

MODE control maximum countercIockwise to PRE_

SET. Set SYNC selector to INT.

2) Connect a dc vol〔meter between ground (+) and

the center tap of R220 the PRESET adjust control.

3) Turn R220 fully countercIockwise. ThensIowly

adjust R220 cIockwise until the sweep generator

begins to free fun. Turn R220 countercIockwise

until the sweep just stops and record this voltage

which should be about -26 volts.

4) Set R220 to give a voltmeter indication exactly

2　volts less negative than the vol〔age noted.

4-17、 ▲DJu§TINc TH格　§▲WTOOTH

cEN格教ATO教　AND　§W○○p　▲MpしIFI格R

To adjust the Sawtooth Generator and Sweep

Amplifier refer to Figures 4-6 and 4-7 and pro-

Ceed as fo11ows:

l) Set SYNC to INT., SWEEP MODE to PRESET

and TRIGGER LEVEL to買0,,.

2) Set HORIZ. SENSITIVITY to INT. SWEEP Xl,

SWEEP TIME/CM to I MILLISECOND, and its

VERNIER to CAL.

3) Connect l kc (100OHSeC) time markers to the

Vertical INPUT.

4) Set R26l, 1 Millisecond Adj., On the poten-

tiometer board, tO its mechanical center.

5) Adjust R134, Sweep Attenuator, (Figure 4-6)

and HORIZ. POS. forapproximately l time marker/

Cm. This is a rather coarse adjustment. Set it

as cIose as is practical.　Then make thefinal

adjusment with R26l.

6) Set SWEEP TIME/CM to 10 MILLISECONDS

and connect lOO cycle (10,000u sec) time markers

to the Vertical INPUT.
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7) Adjust R260 (Figure 4-7) for l marker per

Centimeter.

8) Set SWEEP TIME/CM to.1 SECONDandcon-

nect lO cycle (10O,000 HSeC) 〔ime markers to

the Vertical INPUT.

9) Adjust R259 (Figure　4-7) for l marker per

Centimeter.

10)Disconnect the 〔ime mark generator from

the Vertical INPUT, Set VERT. SENSITIVITY

SWitch to lO VOLTS/CM, the Vertical and Hori-

ZOn〔al input switches to AC, and SWEEP TIME/

CM to 5 MICROSECONDS.

11)Disconnect the blue-White lead 〈Figure 4-7)

from the Sweep Generator b(ぬrd and comect it

through a l microfarad capacitor to the Hori-

ZOntal INPUT. Set SYNC亡O EXT.

12)Connect a wire between V206　pin l (6AW8)

and the Ver〔ical INPUT.

13)Connect a 5O kc square wave from the 6OO ohm

output of the ⑫ Mode1211AtotheHorizontal INPUT

and adjust its amplitude for about 6 centimeter

deflec 〔ion.

14)Adjust Cl13　near the HORIZ. SENSITIVITY

SWitch, and Cl16, and C118　on the Horizontal

Amplifier b(戴rd (Figures 4-6 and 4-7), for best

Square WaVe PreSentation. Remove the wire be-

tween V206 pin l and the Vertical INPUT.

15)Recomect the blue-White lead to the Sweep

Generator bcard, and connect the time marker

generator 〔O the Vertical INPUT. Make the fol-

lowing adjustment as indicated for l time marker

Per Centimeter.

Time Marker
(Fig. 4-7)

SWEEP TIME/CM Adjust

l HSeC( lmc) 1MICROSEC.　　　C227

10[LSeC (100 kc) 10 MICROSEC.　　　C225

.l msec( 10kc) .1 MILLISEC.　　　C223

16)Set HORIZ. SENSITIVITY to INT. SWEEP X5,

and adjust R164 (Figure　4-6), for markers　5

Centimeters apart.

17)Connect a　500　kc signal to the Horizontal

INPUT, Set SWEEP TIME/CM to I MILLISECOND,

Set SYNC to EXT, and adjust R229, Sweep Length,

(Figure 4-7) fora trace about 10.5centimeters Iong.
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§CH[MAT-C DIAcRAM NOT暮§

1. Heavy solid line shows main signal path; heavy dashed line shows controIJ SeCOndary signal,

Or feedback paLth.

2. Heavy box indicates front-Panel engraving; light box indicates chassis marking.

3. Arrows on potentiometers indicate clockwise rotation as viewed from the round shaft end’COunter-

CIockwise from the rectangular shaft end.

4. Resistance values in ohms’ inductance in microhenries’and capacitance in micromicrofarads

unless otherwise specified.

5・ Rotary switch schematics are electrical representations; for exact switching details refer to

the switch assembly drawings.

6・ Relays shown in condition prevailing during normal instrument operation.

7. ‡ indicatesひSelected part. See parts list.

8・血terconnecting parts and assemblies are shown on cable diagram.

9・ * indicated value adjusted at factory. Part may be om批ed.

VO」TAeE AND教各Sl§TANC各DIAeRAM NOT各§

1. Each tube socket terminal is numbered and lettered to indicate the tube element and pin number)

a容　fo宣10Wg:

事

H　　　=

K　　　=

G　　　=

Sc　　=

Sp　　雪

櫨m　　=

IS　　=

no tube element

heater

Cathode

COntrOl grid

SCreen grid

SuPPreSSOr grid

heater mid-taP

internal shield

P　　　=

冒　　　=

R　　　=

A　　　=

S　　　=

Sh　　=

NC　　=

△　　　=

plate

target (Plate)

reflector or repeller

anode (plate)

8pade

Shield

no extemal connection to socket

indefinite reading due to circuit (See 2. )

The numerical subscript to tube-element designators indicates the section of a multiple-SeCtion

tube; the letter subscript to tube-element designators indicates the functional di鯖erence between

like elements in the same tube section, SuCh as t for triode and p for pentode.

A socket terminal wIth an asterisk may be used as a tie point and may have a voltage and

fesistance shown.

2. Voltages values∴Shown are for guidance; Values may vary from those shown due to tube aging or

normal di雌erences between instruments. Resistance values may vary considerably from those

Shown when the circuit contains potentiometers) CryStal diodes) Or electrolytic capacitors.

3・ Voltage measured at the terminal is∴Shown above the linel reSistance below the line; meaSure-

ments made with an electronic multimeter) from terminal to chassis ground u血ess otherwise

noted.

4. A solid line between socket te富minals indicates∴a COmeCtion exterml to the tul)e between the

terminals; a dotted line between terminals indicates a cormection inside the tube● Voltage and

resistance are given at only one of the two joined terminals.
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VERTICAL AMPLiFIER

VOLTAGE-　RESIS丁ANCE DIAGRAM

(VIEWED FROM ETCHED SIDE)

Vl (12AU7)

PHASE iNVERTER

「

V4 (6BO7A/6DJ8)

DIFFERENTIAL AMPLIFIER

‡

V2 (12AU了)

DiFFERENTIAL AMP」iFIER

Model 130B

‾　‾‾　‾　「

i

Vう(12A丁7)

DiFFERENTiAL AMPLIFIER

-

-

-

I

-

-

-

」

ーーーーーーI」
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CATHODE RAY　丁UなE WA教RANTY

The cathode ray tube supplied in your Hewlett-Pac富的rd Oscilloscope and repla.cement ca.thode

ray tubes purchased from @ , are guaranteed against electrical failure for one year from the
date of sale by the Hewlett-Packard Company. Broken tubes or tubes with bmmed phosphor are

not included in this guarantee.

Your local Hewlett-Pac畦しrd representative maintains a stock of replacement tubes and wi11 be

glad to process your warranty clalm for you. Please consult him.

Whenever a tube is returned for a warranty claim, the reverse side ofthis sheet must be filled

Out in full and retumed with the tube. Fouow shipping instructions carefullyto insure safe ar-

rival, Since no credit can be allowed on broken tubes.

SHIPPING INS冒RUC TIONS

l) Carefully wrap the tube in l/4" thick cotton ba.tting or other soft

Padding material.

2) Wrap the above in heavy kraft paper.

3) Pa’Ck in a rigid container which is at least 4 inches larger than

the tube in each dimension.

4) Surround the tube withat least four inehes ofpackedexcelsior or

Similar shockabsorbing material. Be certain that the prcking is

tight all around the tube.

5) Tubes returned from outside the continental United States should

be pac書記d in a wooden box.

6) Ship prepaid preferaLbly by AIR FR田IGHTor RAILWAY EXPRESS.

We do not recommend parcel post or air parcel post shipment.

HEWLETT-PACKARD CO.　　PAGE Mlしし　ROAD, PA」O ALTO. CAしIF. U.S.A.
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FROM :

NAME :

C OMPANY :

ADDR田SS:

Person to contact for further information:

NAME :

ⅢTLE :

COMPANY:

ADDRE SS :

To process your claim quickly please enter the information indicated below:

1) ㊥INSTRUMENT MODEL

2〉　TUB田TYPE

3〉　ORIGINAL TUBE

4) YOUR PURCRASE ORDER NO.

5) DATE PURCHASED

SE窮題AL

SE R払L

R田PLACEMENT TUBE

6) puRCRASED FROM

7) COMPLAINT: (Please describe nature of trouble)

8) OPERATING CONDITIONS: (Please describe conditions prior to and at慣me of failure

SIGNA TURE

¥
¥
i
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丁ABL[ OF帖PLACEABL[ PAR丁S

Standard components have been used in this instrument?

Whenever possible.　Special components ma.y be obtained

from your local Hewlett-Packard representative or from

the factory.

When ordering parts always include:

1. ㊥　Stock Number.

2. Complete description of pa‘rt including circuit

reference.

3. Model number and serial number of instrument.

4. If pa.rt is not listed? give complete description’

function and location of part.

Corrections to the Table of Replaceable Parts∴are listed

On a.n Instruction Manual Change sheet at the front of this

manual.

教ECOMM書NDED　§PÅR書　PART§　し1§T

Column RS in the Ta,ble lists the recommended spare parts

quantities to maintain one instrument for one year of iso-

lated service.　Order complete spare parts kits from the

Factory Parts Sales Department.　ALWAYS MENTION THE

MODEL AND SERIAL NUMBERS OF INSTRUMENTS INVOLVED.

12-1-59
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TABLE OF REPLACEABLE PARTS

Mode1 130B

CIRCUFT REF. �DESCR皿TION,MFR●*&MFR.DESIGRATION �㊥sTOCK N○○ �TQ �RS � � 

Cl C2 C3 C4 C5 C6 C7,8 C9 ClO Cll �Capacitor:fixed,mylar, �O170-0022 0130-0006 0131-0004 0131-0001 0140-0091 0140-0009 0150-0012 0140-0040 0140-0004 0131-0003 �2 2 4 3 3 2 8 3 2 2 �1 1 1 1 1 1 2 1 1 1 � � 

0.1I⊥f　±20%,600vdcw 

TexasCapacitorCo. 

Capacitor:Variable,Ceramic, 

5-20pf　500vdcw　　　　　　　　　L* 

Capacitor:Variable,mica, 

14-50pf　500vdcwElectromotiveMfg.Co. 

Capacitor:Variable,mica, 

50-380pf175vdcwri。。tr。m。tiv。Mfg.C。. 

Capacitor:fixed,Silvermica, 

820pf　±5%,500vdcw　　　　　　　　Z* 

Capacitor:fixed,mica 

.01埴　土5%,300vdcw　　　　　　　　　z* 

Capacitor:fixed,Ceramic, 

.01埴　土20%,1000vdcw　　　　　CC* 

Capacitor:fixed,mica, 

75pf　土5%,3OOvdcw　　　　　　　　V* 

Capacitor:fixed,mica, 

15pf　土10%,500vdcw　　　　　　　　V* 

Thiscircuitreferencenotassigned 

C12 �Capacitor:Variable,mica 

170-780　pf175vdcw 

C13 C14 �ElectromotiveMfg.Co. �0140-0044 0150-0031 0150-0022 0150-0011 �2 4 4 3 �1 1 1 1 Capacitor:fixed,mica, 

560pf　土10%,500vdcw 

Optimumvalueselectedatfactory 

Averagevalueshown　　　　　　　　　　　Z* 

Thiscircuitreferencenotassigned 

C15,16 C17,18 C19 C20 �Capacitor:fixed,titaniumdioxide, 

2p士　士5%,500vdcw 

Optimumvalueselectedatfactory　　　DD* 

Averagevalueshown 

Capa.citor:fixed,titaniumdioxide, 

3.3pf　±10%,500vdcw　　　　　　　DD* 

Capacitor:fixed,titaniumdioxide, 

1.5　pf　±20%,500vdcw　　　　　　　DD* 

Thiscircuitreferencenotassigned 

* See一一List of ManuIacturers Code Letters For Replaceable Parts Ta皿e一一

TQ - Total quantity used in the血Strument.

RS　- Recommended spares for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Sect.V Page 3

CIRCUIT REF. �DESCRIPTION,MFR.+&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

C21 �SameasC19 �0140-0056 0130-0001 �2 3 �l 1 � � 

Optimumvalueselectedatfactory 

C22 C23thru ClOO �Averagevalueshown SameasC7 

Thesecircuitreferencesnotassigned 

C101 �SameasCl 

ClO2 �SameasC2 

ClO3 �SameasC3 

ClO4 �SameasC4 

ClO5 �SameasC5 

ClO6 �SameasC6 

ClO7,108 �SameasC7 

ClO9 �SameasC9 

CllO �SameasClO 

Cl11 Cl12 �Capacitor:fixed,mica, 

200pf　±10%,500vdcw　　　　　　　　V* 

Thiscircuitreferencenotassigned 

Cl13 Cl14 �Capacitor:Varia帆e,Ceramic, 

7-45　pf　500vdcw　　　　　　　　　　　L* 

SameasC12 

Cl15 �SameasC13 

Cl16 �SameasC3 

Cl17 �Thiscircuitreferencenotassigned 

Cl18 �SameasC3 

Cl19,120 �SameasC19 

Optimumvalueselectedatfactory 

C12l,122 �Averagevalueshown SameasC17 

* See一一List o重Manutacturers Code Letters For Replaceable Parts Table'一

TQ - Total quantity used in the instrument.

RS - Recommended spares for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Mα量el 130B

CIRCUIT REF. �DESCRIPTroN,MFR.*&MFR.DESIGRATION �㊥s冒OCK NO. �TQ �照S � � 

C123 C124 �Capacitor:fixed,titaniumdioxide, �0150-0015 0160-0002 0160-0056 0140-0005 0140-0025 O150-0009 0140-0090 0160-0007 0150-0024 �2 2 2 2 1 1 1 2 2 �1 1 1 1 1 1 1 1 1 � � 

2.2pf　土10%,500vdcw 

Optimumvalueselectedatfactory　　　　DD* 

Averagevalueshown 
Thiscircuitreferencenotassigned 

C125 �SameasC123 

Optimumvalueselectedatfactory 

C126 C127thru C200 �Averagevalueshown Capacitor:fixed,PaPer, 

.01手は　土10%,600vdcw　　　　　　　　CC* 

Thesecircuitreferencesnotassigned 

C201 C202 �Capacitor:fixed,PaPer, 

.047Hf　士10%,1000vdcw　　　　　　　CC* 

Thiscircuitreferencenotassigned 

C203 �SameasC201 

C204 C205 C206 �Capacitor:fixed,mica, 

27pf　土10%,500vdcw　　　　　　　　　Z* 

Capacitor:fixed,mica, 

68pf　土10%,500vdcw　　　　　　　　　V* 

SameasC7 

C207 C208 �Capacitor:fixed,Ceramic, 

10　pf　土0.5pf　500vdcw　　　　　　　　　K* 

SameasC204 

C209 C210 C211 C212 �Capacitor:fixed’Silvermica, 

200l⊥f　土5%,500vdcw　　　　　　　　　Z* 

Capacitor:fixed,PaPer, 

2200pf±10%,600vdcw　　　　　　　CC* 

Ca.pacitor:fixed,Ceramic, 

.02埴　土10%,600vdcw　　　　　　　　G* 

SameasC7 

C213 �SameasC210 

C214,215 �SameasC15 

* See一一List of Manufacturers Code Letters For Replaceable Parts Table一一

TQ - Total quantity used in勤しe instrument.

RS　- Recommended spares for one year isolated service for one instrument.

ノ
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TABLE OF REPLACEABLE PARTS
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蝉手

CIRCUIT REF. �DESCRIPTION,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �駅S � �l 

C216 C217 �Capacitor:fixed,Ceramic, �0150-0012 0170-0018 0170-0019 0170-0017 0160-0013 0140-000了 0140-0027 0180-0012 0180-0044 �1 2 1 1 3 1 1 2 1 �1 1 1 1 1 1 1 1 l � � 

.01母f　士20%,1000vdcw　　　　　　　　CW* 

Thiscircuitreferencenotassigned 

C218 �SameasC7 

C219 �Thiscircuitreferencenotassigned 

C220 C221 C222 C223 �Capacitor:fixed,mylar, 

1.0/Jf　士5%,200vdcw　　　　　　　　　CW* 

Capacitor:fixed,mylar, 

0.1/J,f　±5%,200vdcw　　　　　　　　　CW* 

Capacitor:fixed,mylar, 

.01再　土5%,400vdcw　　　　　　　　　CW* 

SameasC4 

C224 �SameasC5 

C225 �SameasCl13 

C226 �SameasC9 

C227 �SameasCl13 

C228 �SameasC220 

C229 C230 �Capacitor:fixed,PaPer, 

0`1[Lf　±10%,400vdcw　　　　　　　　　CC* 

SameasC126 

C231 C232 C233thru C300 �Capacitor:fixed,mica, 

680pf　士10%,500vdcw　　　　　　　　　Z* 

Capacitor:fixed,mica., 

470pf　±10%,500vdcw　　　　　　　　　V* 

Thesecircuitreferencesnotassigned 

C301 C302 �Capacitor:fixed)electrolytic, 

2section,20I⊥f/sect.,450vdcw　　　　CC* 

Capac虹or:fixed,electrolytic, 

80ILf,300vdcw　　　　　　　　　　　　　　x* 

C303 �Capacitor:fixed,electrolytic, �0180-0030 �1 �1 

160叫f,450vdcw 

Optimumvalueselectedatfactory　　　　CC* 

Averagevalueshown 

* See '一List of Manufacturers Code Letters For Replaceable Parts Ta皿e一,

TQ - Total quantrty used in the instrument.

RS - Recommended spares for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Mode1 130B

CIRCUFT BEF. �DESCRIPTroN’MFR.*&MFR.DES鴫NÅTION �㊥sTOCK NO. �TQ �RS � � 

C304A,B �SameasC301 �0160-0040 0160-0054 O180-0025 O160-0045 0160-0062 0160-0061 0150-0023 0160-0006 O160-0018 �1 5 l 2 1 2 1 1 1 �1 2 1 1 l 1 1 l � � 

C305 C306,307 C308 �C晋苦露・露呈w　　　J事 

Ca程音義討嘉島　　　　cc章 

SameasC229 

C309 �SameasC306 

C310A,B C311,312 �Ca葦;嵩葦531嵩Iytie,4sections,cc* 

Cap詩轟f誓羅誌vd。W　　　CC* 

C313 C314,315 �Ca器量鴇,器量w　　　　cc* 

Cap葦嵩f豊宛:器量w　　　　cc* 

C316 C317thm C319 �SameasC211 Thesecircuitreferencesnotassigned 

C320 �SameasC306 

C321 �Thiscircuitreferencenotassigned 

C322 C323 �Capacitor:fixed,Ceramic, 

2000pf±20%,1000vdcwRadioMat.Corp. 

SameasClll 

C324 �SameasC229 

C325 �SameasC306 

C326 C327 �Capacitor:fixed,PaPer, 

.001埴　土1鴫,600vdcw　　　　　　　CC* 

SameasC7 

C328 �Ca豊晋4諮盤aPeL　　　　　cc* 

*See一,I.istofManufacturersCedeLettersForReplaceablePartsTable一一・ 

TQ - Total quantrty used in the instrument.

RS - Recommended spares for one year isolated service for one instmment.
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CIRCUIT REF. �DESCRIPTION,MFR.*&MFR.DESIGNATION �㊥s冒OCK N0. �TQ �RS � �i 

CR301, 302 CR303thru CR306 �Diode,Selenium　　　　　　　　　　　　　　　CN* �1883-0005 �2 �2 � � 

Diode,Silicon:500ma,400PⅣ　　　　　　BV* �1901-0007 �4 �4 

F301 Il,2 I3thru IlOO �Fuse,Cartridge:2amp,SIowblowforl15V �2110-0006 �1 �10 

1/2amp,SIowblow,for230Voperation �2110-0008 2140-0008 G-84B 2140-0012 2140-0009 ÅC-10D �1 6 9 1 4 4 �0 6 9 1 4 1 

E* Lamp,neOn:1/25W,90vdcw,65VAC,NE2 　　　0* 

Thesecircuitreferencesnotassigned 

重lOl,102 IlO3thru I200 I201thm 重208 I209thru I300 �SameasIl 

Thesecircuitreferencesnotassigned Lamp,neOn:agedandselected,bluecode 

HP* 

Thesecircuitreferencesnotassigned 

I301 重302thru I305 I306 �Lamp)incandescent:6-8V’2pinbase’#12 

D* 

Lamp,incandescent:6-8V,.15amp,#47 

0* 

SameasI201 

I307,308 �SameasIl 

Jl J2 J3thru JlOO �BindingPostAssembly:red　　　　　　　　HP* 

Ins血ator,bindingpost(rackmodel)　　　HP* �AC-54A �4 �0 

Insulator,bindingpost(cabinetmodel)　　HP* �AC-54B �2 �0 

ConnectorAssembly　　　　　　　　　　　　HP* �G-76J �1 �1 

Comector,reCePtaCle:male, �1251-0039 �2 �1 
3contact(onrearpanel,raCkmounto血y)HP* 

Thesecircuitreferencesnotassigned 

*Seel-ListofManufacturersCodeLettersForReplaceablePartsTa田e一一. 

TQ - Total quantity used in the instrument.

RS - Recommended spa・reS for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Mode1 130B

CIRCUFT REF. �DESCRIPTroN,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

JlOl JlO2 �BindingPostAssembly:red　　　　　　　　HP* �AC-10D �(2) �Se �Jl � 

Insulator,bindingpost(rackmodel)　　　　HP* �AC-54A �(2) �See �Jl 

Ins血ator,bindingpost(cabinetmodel)　　HP* �AC-54B �(1) �See �Jl 

ComectorAssembly　　　　　　　　　　　　　HP* �G-76K 9140-0053 �1 1 �1 1 

SameasJ2 

L201 �Inductor:　1(⊥h　　　　　　　　　　　　　　CG* 

L202 L203thru L300 �Inductor:360耳h　　　　　　　　　　　　　CG* �9140-0038 9140-0037 �1 1 �1 1 

Thesecircuitreferencesnotassigned 

」301 �Coil,r.f.:5mh　　　　　　　　　　　　　　　CG* 

」302 �Coil,r.f.:200叫h　　　　　　　　　　　　　CG* �9140_0019 �1 �1 

Pl Rl R2 R3 照4 R5 R6,7 R8,9 �Cord,POWer　　ComishWireCo Resistor:fixed,depositedcarbon, �8120-0050 0727_0259 0727-0203 0727_O152 0727-O100 0727-0274 0687_1041 0687-1011 �1 3 2 6 2 4 4 17 �l 1 1 2 1 1 1 4 

900,000ohms　±1%,1/2W　　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

90,0000hms　士1%,1/2W　　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

90000hms　士1%,1/2W　　　　　　　　　NN嘉 

Resistor:fixed,depositedcarbon, 

10000hms　土1%,1/2W　　　　　　　　　NN章 

Resistor:fixed,depositedcarbon, 

1megohm　±1%,1/2W　　　　　　　　　NN* 

Resistor:fixed,COmpOSition, 

100,0000hms　士1昭,1/2W　　　　　　　B章 

Resistor:fixed,COmPOSition, 

1000hms　±10%,l/2W　　　　　　　　　B嘉 

事See一, List of Manutacturers Code Letters For Replaceable Ilarts Ta田e一一

TQ - Total quantity used血the instrument.

RS - Recommended spares for one year isolated service for one instnlment.
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TABLE OF REPLACEABLE PARTS
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CIRCUFT REF. �DESCRIPT重ON,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ　RS �� 

RlOA,B Rll �Resistor:Variable)dualconcentric, �2100-0147 0687-2751 �2 3 �1 1 � � 

lineartaper,Rearsection:250ohms　±10% 

Frontsection:10,0000hms　士10%,2W 

BO章 Resistor:fixed)COmPOSition, 

2.7megohms　士10%,1/2W　　　　　　　B* 

R12 鼠13 �Resistor:fixed)depositedcarbon, �0730-0058 0757-0011 0730-0045 �2 4 4 �1 l 1 

75,0000hms　±1%,1W　　　　　　　　　N* 

Thiscircuitreferencenotassigned 

R14,15 R16,17 �Resistor:fixed)metalfilm, 

100,0000hms　±1%,1/2W 

TheDavenCo. 

Resistor:fixed,depositedcarbon, 

30,5000hms　土1%,1W　　　　　　　　　NN事 

照18 R19 R20 寄21 �Resistor:Variable,COmPOSition, �2100-0145 �2 �1 

20,000ohms±2鴫,1/3W　　　　　　　BO* 

Resistor:fixed)depositedcarbon, �0727-0168 �8 �2 

15,000ohms　±1%,1/2W　　　　　　　NN* 

Resistor:Variable,COmpOSition)lineartaper’ 500ohms土20%,2/10W　　　　BO* �2100-0151 0727-0105 �2 2 �1 1 

SameasIu9 

R22 R23 R24 �Resistor‥fixed)depositedcarbon, 

12000hms　±1%,1/2W　　　　　　　　　N章 

Resistor:fixed,depositedcarbon’ �0727-0112 0727-0124 0727-0140 �2 3 2 �1 1 1 

18000hms　±1%,1/2W　　　　　　　　NN章 

Thiscircuitreferencenotassigned 

R25 R26,27 �Resistor:fixed)depositedcarbon, 

3000ohms　±1%,1/2W　　　　　　　　　NN* 

Thesecircuitreferencesnotassigned 

照28 京29,30 �Resistor:fixed)depositedcarbon, 

60000hms　±1%,1/2W　　　　　　　　NN* 

SameasR3 

R31,32 事I● �SameasR19 

See-LIStOfManufacturersCodeLettersForReplaceablePartsTable'一. ーTotalquantityusedintheinstrument. 

RS - Recommended spares for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Mode1 130B

CIRCUIT REF. �DESCRIPTroN,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � �i 

R33,34 �SameasR8 �0730-0050 0730-0051 2100-0011 0687-5611 2100-0091 0727-0255 0689-5125 0693-2231 0693-1031 �4 2 2 2 2 2 2 2 1 �1 1 1 1 1 1 1 1 1 � � 

R35,36 R37 照38 R39 R40 R41 R42,43 �Resistor:fixed,depositedcarbon, 

41,500ohms　土1%,1W　　　　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

49,000ohms　±1%,1W　　　　　　　　　NN* 

Resistor:Variable,COmPOSition, 

lineartaper,5000ohms土20%,1/2W　　G* 

Resistor:fixed,COmPOSition, 

5600hms　士10%,1/2W　　　　　　　　　B* 

Resistor:Variable,COmPOSition, 

5000ohms　±30%,1/3W,lineartaper　　BO* 

Resistor:fixed,depositedcarbon, 

800,000ohms　土1%,1/2W　　　　　　　NN* 

SameasR8 

R44 �SameasR41 

R45 R46 R4了 R48 �Resistor:fixed,COmPOSition, 

5100ohms　土5%,1W　　　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

22,000ohms　土10%,2W　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

10,000ohms　士10%,2W　　　　　　　　　B* 

SameasR46 

R49 �SameasR45 

R50,51 R52thm RlOO �SameasR8 

Thesecircuitreferencesnotassigned 

RlOl �SameasRl 

RlO2 �SameasR2 

鼠103 �SameasR3 

* See一一List of Manu重acturers Code Letters For Replaceable Parts Ta蘭e'一

TQ - Total quantity used in the instrument.

RS　- Recommended spa.res for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

TQ - Total quantity used in the instmment.

Sect. V Page ll

CIRCUIT REF. �DESCRIPTION,MFR.*&MFR.DES量GRATION �㊥sTOCK NO. �TQ �京S � � 

RlO4 �SameasR4 �0727-0195 �1 �1 l � � 

RlO5 �SameasR5 

照lO6,107 �SameasR6 

R108,109 �Sameas照8 

RllOA,B �SameasRlO 

Rlll �SameasRll 

照l12 �SameasR12 

R113 �Thiscircuitreferencenotassigned 

照114,115 �SameasR14 

Rl16,117 �SameasR16 

Rl18 �SameasR18 

Rl19 �SameasR19 

R120 �SameasR20 

R121 �Sameas照19 

鼠122 �Sa調easR22 

R123 �Sameas照23 

R124 �Thiscircuitreferencenotassigned 

R125 �SameasR25 

R126,127 �Thesecircuitreferencesnctassigned 

R128 �SameasR28 

照129,130 �SameasR3 

R131,132 �SameasIu9 

R133 �Resistor:fixed)depositedcarbon, 

50,0000hms　±1%,1/2W　　　　　　　　NN* 

R134 �Resistor:Variable)COmPOSition)lineartaper’ �2100-0073 �1 

125,000ohms±20%,1/4W　　　　　　　BO* 

*See'一ListofMan山acturersCodeLettersForReplaceablePartsTable'・. 

RS - Recommended spares for one year isolated service for one instrument.
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TABLE OF REPLACEABLE PARTS

Mode1 130B

CIRCUIT REF. �DESCRIPTION,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

R135 �Thiscircuitreferencenotassigned �0727-0282 0692-6225 0689-7525 0693-2731 2100-0067 0687-5661 �3 1 2 2 1 1 �1 l 1 1 1 1 � � 

R136 �SameasRl 

R137,138 �SameasR8 

R139,140 �SameasR35 

R141 �SameasR37 

R142 �SameasR38 

R143 �SameasR39 

R144 �SameasR40 

R145 R146,147 �Resistor:fixed,depositedcarbon, 

1.5megohms　士1%,1/2W　　　　　　　EN* 

SameasR8 

R148 �Sameas照145 

R149 R150,151 買152,153 R154,155 R156thru R163 �Resistor:fixed,COmPOSition, 

6200ohms　土5%,2W　　　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

75000hms　±5%,1W　　　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

27,0000hms　±10%,2W　　　　　　　　　B章 

SameasR8 

Thesecircuitreferencesnotassigned 

R164 R165 照166thru R200 �Resistor‥　Varial)1e)COmPOSition’lineartaper) 

2500ohms　土10%,1/2W　　　　　　　　G* 

Resistor:fixed,COmpeSition, 

56megohms　±10%,1/2W　　　　　　　　B* 

Thesecircuitreferencesnotassigned 

* See一一List o書Manufacturers Code Letters For Replaceable Parts Table一一

TQ - Total quantity used in the instrument.

RS - Recommended spares for one year isolated service for one instrument.
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CIRCUIT REF. �DESCRIPTroN,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

R201 �Resistor:fixed,COmPOSition, �0687-6841 �1 �1 � � 

680,000ohms　±1昭,,1/2W　　　　　　　B* 

R202 �Resistor:fixed,COmPOSition, �0687-1251 �2 �1 

1.2megohms　士10%,1/2W　　　　　　　B* 

R203 �Resistor:fixed,COmpOSition, �0692-3935 �3 �1 

39,0000hms　±5%,2W　　　　　　　　　　B章 

R204,205 R206,207 �Resistor:fixed,COmPOSition, �0689-1335 0727-0287 �2 1 �1 1 

13,0000hms　士5%,1W　　　　　　　　　　B* 

SameasR203 

R208 �SameasR202 

R209 �PartofS202:nOtSeParatelyreplaceable 

R210 �Resistor:fixed,depositedcarbon, 

2megohms　士1%,1/2W　　　　　　　　NN* 

R211 �Resistor:fixed,COmPOSition, �0687-4701 �1 �1 

470hms　±10%,1/2W　　　　　　　　　　B章 

照212 �Resistor:fixed,COmpOSition, �0686-3625 �1 �1 

3600ohms　土5%,1/2W　　　　　　　　　B* 

R213 �Resistor:fixed)COmpOSition, �0687-3321 �l �l 

3300ohms　±10%,1/2W　　　　　　　　　B* 

R214 �Resistor:fixed,COmPOSition, �0692-3035 �1 �1 

30,000ohms　士5%,2W　　　　　　　　　B* 

R215 �Resistor:fixed,depositedcarbon, �0727-0223 �1 �1 

216,3000hms　土1%,1/2W　　　　　　　N* 

R216 �Resist(・r:fixed,depositedcarbon, �0727-0228 �2 �1 

252,000ohms　士1%,1/2W　　　　　　　NN* 

R217 R218 �Resistor:fixed,depositedcarbon, �0730-0091 0687-1241 �l 1 �1 1 

479,0000hms　±1%,1W　　　　　　　　NN章 

PartofS201:nOtSeParatelyreplaceable 

R219 �駅esistor:fixed,COmPOSition, 

120,0000hms　±10%,1/2W　　　　　　　B事 

R220 �Resistor‥　VariableタCOmPOSition,lineartaper, �2100-0095 �2 �l 

100,0000hms　±30%,1/4W　　　　　　　BO* 

* See一一List of Manutacturers Code Letters For Replaceable Parts Table一一

当∴譜二謹書謹書霊書誌嵩at。。 s。。vi。。 f。r 。n。 ins血m。n,.
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CIRCUIT REF. �DESCR皿TION’MFR.*&MFR.DES鴨NATION �㊥s冒OCK N0. �TQ �京S � � 

R22l �Re識語黒土瑞晋嵩　　　B* �0687-2731 �4 �1 � � 

R22 �Resistor:fixed,COmPOSition, �0686場7555 �1 �1 

7.5megohms土5%,1/2W　　　　　　　B* 

R223 R224 R225 �Resistor:fixed,COmPOSition, �0689-1635 0692-6235 0771-0004 0727-0230 �1 1 1 1 �1 1 1 l 
16000ohms土5%1W　　　　　　　　　　B* タ　　　タ Resistor‥fixed,COmpOSition? 

62,000ohms,土5%,2W　　　　　　　　B* 

Resistor:fixed,metalfilm 

20,000ohms士10%,4W　　　　　　　AB* 

R226 �Thiscircuitreferencenotassigned 

R227 �SameasR216 

R228 �Resistor:fixed,depositedcarbon, 

284,OOOohms　士1%,1/2W　　　　　　EN* 

R229 �Resistor:Variable’COmPOSition)lineartaper �2100-0102 �2 �l 

500,0000hms±30%,1/4W　　　　　　BO* 

R230 �Resistor:fixed,COmPOSition, �0687-3941 �1 �l 

390,0000hms　土10%,1/2W　　　　　　　B* 

R231 �Resistor:fixed,COmPOSition, �0687-2741 �l �1 

270,000ohms　±10%,1/2W　　　　　　B* 

R232 �Resistor‥　fixed,COmpOSition) �0686-1025 �1 �1 

1000ohms　土5%,1/2W　　　　　　　　　B* 

照233 �Resistor:fixed,COmPOSition, �0690-3331 �l �1 

33,0000hms　土10%,1W　　　　　　　　B事 

R234 R235 R236 �Resistor:fixed,COmPOSition, �0693置8231 0687-4711 0693-6831 �1 2 l �1 1 l 

82,000ohms　士10%,2W　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

470ohms　±10%,1/2W　　　　　　　　　B* 

SameasR221 

R237 �SameasR235 

R238 R239 �Resistor:fixed,COmpOSition, 

68,000ohms　土10%,2W　　　　　　　　B* 

SameasR8 

R240 �SameasR229 

*See一・ListofManufacturersCodeLettersForReplaceablePartsTa帆el一・ 

TQ - Total quantity used in the instrument・

RS - Recommended spares for one year isolated service for one instrument.
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CIRCUFT REF. �DESCRIPTION,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

R241 R242 R243 R244 �Resistor:fixed,depositedcarbon, �0730-0113 0687-2261 0686-3055 0687-1221 0727-0294 0727-0280 0733-0009 0730-0145 0727-0279 0727-0237 2100-0093 2100-0107 0687-2231 �1 1 1 1 1 2 1 2 1 2 3 1 2 �1 1 1 1 1 l 1 1 1 1 1 1 l � � 

2.163megohms　±1%,1W　　　　　　　　NN* 

Resistor:fixed,COmPOSition, 

22megohms　土10%,1/2W　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

3megohms　士5%,1/2W　　　　　　　　　B* 

SameasR25 

R245 R246 R247thru R249 �Resistor:fixed,COmpOSition, 

12000hms　士1昭,1/2W　　　　　　　　　　B軍 

SameasIul 

Thesecircuitreferencesnotassigned 

R250 R251,252 R253 照254,255 R256 R257,258 照259thru R261 R262 R263 R264 �Resistor:fixed,depositedcarbon, 

3,6megohms　士1%,1/2W　　　　　　　NN事 

Resistor:fixed,depositedcarbon, 

1.2megohms　土1%,1/2W　　　　　　　　NN* 

Resistor:fixed,depositedcarboh, 

36megohms　士1%,2W　　　　　　　　　NN* 

Resistor:fixed,deposited‘carbon, 

12megohms　士1%,1W　　　　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

1.15megohms　±1%,l/2W　　　　　　　NN事 

Resistor:fixed,depositedcarbon, 

376,000ohms　±1%,1/2W　　　　　　　NN* 

Resistor:Variable,COmPOSition,lineartaper, 

20,0000hms　±20%,1/4W　　　　　　　BO* 

Resistor:VaI‘iable)COmpeSition,lineartaper, 

50,000ohms　士30%,1/3W　　　　　　　BO* 

Resistor:fixed,COmpOSition, 

22,0000hms　士10%,1/2W　　　　　　　　B章 

Thiscircuitreferencenotassigned 

* See " List of Manufacturers Code Letters For Replaceable Parts Table一,

TQ - Total quantity used in the instrument.

RS　- Recommended spares for one year isolated service for one instrument.
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CIRCUIT REF. �DESCR皿TroN’MFR.*&MFR.DES鴫NÅTroN �㊥sTOCK NO. �TQ �RS �l � 

R265 R266th則 R300 R301 �Resistor:fixed,COmpOSition, �0687-3951 0818-0001 0690-2251 0687-1021 0690-6831 0687-1031 0690-1051 0727-0278 0727-0281 0730-0116 0816-0018 0819-0016 �1 1 2 8 1 2 2 l 2 1 1 l �1 1 1 2 l 1 1 1 1 1 1 1 � � 

3.9megohms　士10%,1/2W　　　　　　　B* 

Thesecircuitreferencesnofassigned SameasR145 

R302 R303 �Resistor:fixed,Wirewound, 

40000hms　土5%,20W　　　　　　　　　　　S* 

SameasR220 

R304 R305 R306 R307 照308 照309 �Resistor:fixed,COmPOSition, 

2.2megohms　土10%,1W　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

1000ohms　士10%,1/2W　　　　　　　　B* 

Resistor:fixed,COmpOSition, 

68,0000h調s　土10%,1W　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

10,000ohms　±10%,1/2W　　　　　　　B* 

Resistor:fixed,COmPOSition, 

1megohm　土10%,1W　　　　　　　　　　B* 

SameasR305 

照310 R311 R312 R313 R314 R315 �Resistor:fixed,depositedcarbon, 

1.13megohms　士1%,1/2W　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

1.39megchms　士1%,1/2W　　　　　　NN* 

Resistor:fixed,depositedcarbon, 

2.84megohms　土1%,1W　　　　　　　　NN* 

Resistor:fixed,Wirewound, 

20,000ohms　士10%,10W　　　　　　　　S* 

Resistor:fixed,Wirewound, 

1500ohms　±10%,20W　　　　　　　　　　S* 

SameasR308 

R316 �SameasR305 

* See一一List of Manufacturers Code Letters For Replaceable Parts Ta皿e''

TQ - Total quantrty used in the instrument.

RS　- Recommended spares for one year isolated service for one instrument.
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CIRCUIT ��㊥sTOCK �TQ �RS � � 

REF・　　DESCRII)TION,MFR.*&MFR.DESIGNATION ��NO. 

R317 R318 �Resistor:fixed,COmPOSition, �0690-2231 0690-1251 0727-0284 �l 2 1 �1 1 1 � � 

22,000ohms　±10%,1W　　　　　　　　　B* 

SameasR221 

R319 R320 �Resistor:fixed,COmPOSition, 

1.2megohms　士10%,1W　　　　　　　　　B* 

SameasR305 

R321 �Resistor:fixed,depositedcarbon, 

1.75megohms　±1%,1/2W　　　　　　　EN* 

R322 �Resistor　fixed,depositedcarbon, �0727-0289 �1 �1 

2.52megohms　±1%,1/2W　　　　　　　EN* 

R323 �Resistor:fixed,COmpOSition, �0690-6841 �2 �1 

680,0000hms　土10%,1W　　　　　　　　　B章 

R324 R325 �Resistor:fixed,COmPOSition, �0690-1041 0690-1231 0687-4721 2100-0144 2100-0096 �1 1 1 1 1 �1 1 1 1 1 

100,000ohms　土1昭,1W　　　　　　　　　B* 

SameasR305 

R326 R327 �Resistor:fixed,COmPOSition, 

12,0000hms　士10%,1W　　　　　　　　　B* 

SameasR263 

京328 京329 �Resistor:fixed)COmPOSition’ 

4700ohms　±10%,1/2W　　　　　　　　　B* 

SameasR319 

R330 �SameasR305 

照331 �SameasR5 

R332 R333 �Resistor:Variable)COmpOSition,lineartaper’ 

250,000ohms　±3昭,,1/4W　　　　　　　BO* 

SameasR311 

R334 �Resistor:Variable,COmPOSition,lineartaper’ 

1megohm　士30%,1/4W　　　　　　　　BO* 

R335 �Resistor:fixed,depositedcarbon’ �0813-0014 �1 �1 

20megohms　±10%,1W　　　　　　　　AV* 

*Seel-ListofManufacturersCodeLettersForReplaceablePartsTa帆e・一. 

TQ - Total quantity used in the instrument.

RS - Recommended spares for one year isolated service for one instrument.
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CIRCUFT REF. �DESCRⅢTION’MFR.章&MFR.DES鴨RATION �㊥sTOCK NO. �TQ �RS � � 

R336 R337 �Resistor:Variable,COmPOSition,lineartaper, �2100-O112 2100_0080 0813-0015 0690-2741 0687-4731 0686-2025 0689-5115 0687-2721 0687-6831 �1 1 1 1 2 1 1 1 2 �1 1 l 1 1 1 1 1 l � � 

5megchms　±30%,1/2W　　　　　　　I* 

S種measR5 

R338 �SameasR221 

R339 �SameasR304 

R340 �Thiscircuitreferencenotassigned 

R341 �SameasR307 

R342 �Thiscircuitreferencenotassigned 

R343 R344,345 �Resistor:Varia肌e,COmPOSition,lineartaper, 

1megohm　±30%,1/4W　　　　　　　　BO* 

Thesecircuitreferencesnotassigned 

R346 R347 �Resistor:fixed,depositedcarbon, 

29megohms　土10%,1W　　　　　　　　AV章 

Thiscircuitre重erencenotassigned 

R348 R349 �Resistor:fixed,COmPOSition, 

270,0000hms　±10%,1W　　　　　　　　B* 

SameasR46 

R350 R351 �Resistor:fixed,COmPOSition, 

47,0000hms　±10%,1/2W　　　　　　　B* 

SameasR305 

R352 R353 R354 R355,356 �Resistor:fixed,COmPOSition, 

2000ohms　±5%,1/2W　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

5100hms　士5%,1W　　　　　　　　　　　B章 

Resistor:fixed,COmPOSition, 

2700ohms　士10%,1/2W　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

68,0000hms　±10%,1/2W　　　　　　　B章 

*See一・ListofManufacturersCodeLettersForReplaceablePartsTa皿e一一. 

TQ細Total quantity used in the instrument.

RS - Recommended spares for one year isolated service for one instrument.
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CIRCUrI‘ REF. �DESCRIPTION,MFR.章&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

R357 R358 �Resistor:Variable,Wirewound, �2100-0140 0727-0253 0687-1061 0690-5631 0690-1541 0687-8231 2100-0013 0687-3331 0687-1051 0687-2251 3101-0001 130B-95A �宣 1 1 1 1 l 1 1 1 1 1 1 �l l l 1 1 1 1 1 1 1 1 1 � � 

250hms　±10%,2W,lineartaper　　　　BO* 

SameasR323 

R359 R360 R361 R362 R363 �Resistor:fixed,depositedcarbon, 

750,0000hms　士1%,l/2W　　　　　　　NN章 

Resistor:fixed,COmPOSition, 

10megohms　士10%,1/2W　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

56,0000hms　±10%,1W　　　　　　　　　B* 

Resistor:fixed,COmPOSition, 

150,0000hms　±10%,1W　　　　　　　　　B* 

Thiscircuitreferencenotassigned 

R364 R365 R366 R367 �Resistor:fixed,COmPOSition, 

82,0000hms　±10%,1/2W　　　　　　　　B章 

Resistor:Variable,COmPOSition,1ineartaper, 

50,000ohms　士20%,1/2W　　　　　　　G* 

Resistor:fixed,COmPOSition, 

33,000ohms　±10%,1/2W　　　　　　　　B* 

Thiscircuitreferencenotassigned 

R368 R369 �Resistor:fixed,COmPOSition, 

1megohm　土10%,1/2W　　　　　　　　　B* 

SameasR350 

R370 �Sameas照305 

R371 Sl S2 �Resistor:fixed,COmPOSition, 

2.2megohms士10%,1/2W　B* Switch,tOggle:SPST 

VerticalAC-DCSwitch　　　　　　　　　　　　　　D* 

VerticalSensitivitySwitchAssembly　　　　HP* 

S3 �PartofR18:nOtSeParatelyrePlaceable 

* See一一List of Manl止acturers Code Letters For Replaceable Parts Table一一

TQ - Total quantity used ir‖he instrument.

RS　- Recommended spares for one year isolated service for one instrument.
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CIRCUIT REF. �DESCRIPTION,MFR.*&MFR.DESIGNATION �㊥sTOCK NO. �TQ �RS � � 

S4録lru SlOO �Thesecircuitreferencesnotassigned �3100-0243 130B-95B 130B葛19H �1 1 l �1 1 1 � � 

SlOl SlO2 �Switch,rOtary:5section,16pos. 

W章 

HorizontalSensitivitySwitchAssembly　　　HP事 

SlO3 SlO4thm S200 �PartofRl18:nOtSeParatelyreplaceable 

Thesecircuitreferencesnotassigned 

S201 �SyncSwitchAssembly　　　　　　　　　　　　HP* 

S202 �TriggerLevdSwitchAssembly　　　　　　　HP事 �130B-19G 130B-19J 9宣00-0091 �1 1 1 �1 1 1 

S203 �PartofR218:nOtSeParatelyreplaceable 

S204 �SweepTime/CMSwitchAssembly　　　　　　HP* 

S205 S206thru S300 �PartofR262:nOtSeParatelyreplaceable 

Thesecircuitreferencesnotassigned 

S301 Tlthru T300 �PariofR357:nOtSeParatelyreplaceable 

Thesecircuitreferencesnotassigned 

T30l �Transformer,POWer　　　　　　　　　　　　HP章 

T302 �Transformer,rf,highvoltage　　　　　　　HP* �130B寸書B」 �1 �1 

Vl �Tube’electron:12AU7,Selected　　　　　　HP* �G-73照 �2 �2 

V2 �Tube,electron:12AU7　　　　　　　　　　　ZZ* �1932-0029 �3 �3 

V3 �Tube,electron:12AT7　　　　　　　　　　　ZZ* �1932-0027 �3 �3 

V4 V5th重u VlOO �Tube,electron:6DJ8　　　　　　　　　　　　ZZ* �1932-0022 �4 �4 

Thesecircuitreferencesnotassigned 

VlOl �SameasVl 

VlO2 �SameasV2 

VlO3 �SameasV3 

V104 �SameasV4 

* See一一List of Manufacturers Code Letters For Replaceable Parts Taue一一

TQ - Total quantity used in the instrument.

RS　- Recommended spares for one year isolated service for one instrument.
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CIRCUIT �㊥sすOCK ���� � 

REF. �DESCRIPTION,MFR.章&MFR.DESIGNATION　　　NO. ��TQ �RS 

VlO5thru V200 �Thesecircuitreferencesnotassigned �1933-0004 �l �1 � � 

V201 �SameasV4 

V202 �SameasV3 

V203 �Tube,electron:6U8　　　　　　　　　　　　　zz* 

V204 �Tube,electron:6C4　　　　　　　　　　　　　　zz* �1921-0005 �l �l 

V205 �Tube,electron:12AL5　　　　　　　　　　　　zz* �1930-0019 �1 �1 

V206 �Tube,electron:6AW8A　　　　　　　　　　　　zz* �1933-0002 �1 �1 

V207 V208th則 V300 �Tube,electron:12AX7　　　　　　　　　　　　ZZ* �1932-0030 1921-0010 �1 3 �l 3 

Thesecircuitreferencesnotassigned 

V301 �Tube,electron:12B4A　　　　　　　　　　　　ZZ* 

V302 �Tube,electron:6AU6　　　　　　　　　　　　zz事 �1923-0021 1923-0027 �1 2 �1 2 

V303 �SameasV301 

V304 �Tube,electron:6BH6　　　　　　　　　　　　　ZZ章 

V305 �Tube,electron:6X4　　　　　　　　　　　　　zz* �1930-0016 1940-0001 �l l �1 1 

V306 �SameasV301 

V307 �SameasV304 

V308 �Tube,electron:5651　　　　　　　　　　　　zz事 

V309 V310,311 �Tube,electron,Cathode-raytyPe �2090-0007 1920-0001 1923-0018 �1 2 1 �l 2 1 

(NormallysuppliedwithPIphosphor.AIso 
availableareP2,P5andP7.)　　　　　　ZZ章 

Tube,electron:5642　　　　　　　　　　　　　zz* 

V312 �SameasV2 

V313 �Tube,electron:6AQ5　　　　　　　　　　　　　ZZ* 

V314 �SameasV4 

章See"ListofManufacturersC(rdeLettersForReplaceablePart8Ta皿e一・. 

RS葛Recommended spares for one year isolated service for one instrument.
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CIRCUIT REF. �DESCRIPTION,MFR.*&MFR・DES鴨NATION �㊥s冒OCK NO. �TQ �京S � � 

MISCELLANEOUS �120A-20A �1 �0 � � 

CRTbezel　　　　　　　　　　　　　　　　　　HP* 

Filter,light:amber　　　　　　　　　　　HP* �120A-83A �l �0 

Filter’light:blue　　　　　　　　　　　　　HP* �120A-83B �1 �0 

Filter,light:green　　　　　　　　　　　　HP* �120A-83G �1 �0 

Fuseholder　　　　　　　　　　　　　　　　　　　　　T* �1400-0007 �1 �1 

Gratic山e　　　　　　　　　　　　　　　　　　　　HP* �120A-83C �1 �0 

Highvoltageoscillatorandrectifierassembly �130B-11B 1400-0056 �1 2 �0 1 

HP事 

Holder,reCtifier　　　　　　　　　　　　　　T* 

Jewel)forpilotlamp　　　　　　　　　　　HP* �1450-0020 �1 �0 

Knob:FOCUS,INTENSITY,SCALEL鴨HT �G-74D G-74G �3 2 �0 0 

HP章 

Knob:VERT.POS.,HORIZ.POS.　　　　HP* 

Knob:TRIGGERLEVEL　　　　　　　　　　　　HP* �G-74L �l �0 

Knob:VERT.SENSFTrVrI‘Y,HORIZ. �G-74Q G-74AT �4 l �0 0 

SENSITrVFTY,SYNCTIME,SWEEPTIME 
HP事 

Knob:TRIGGERSLOPE　　　　　　　　　　　　HP* 

Knob:VERNIER,VERT.SENSITrVITY,HORIZ. �G-74AU G-74BJ �4 2 �0 0 

SENSITrVFTY,SYNCTIME,SWEEPTIME 
HP章 

Knob:VERT.andHORIZ.DCBAL　　　　　　HP* 

Socketassembly,Pilotlamp　　　　　　　　AD* �1450-0022 �1 �0 

* See一一List of Manufacturers Code Letters For Replacea.ble Parts Ta皿e一一

TQ - Total quantity used iII=血e instrument.

RS　- Recommended spares for one year isolated service for one instrument.
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丁O DE§IONAT各THE MANUFACTuRER§

亀

COD各

しETTER MANUFACTURER

AK Hamme「iund Mfg. Co., inc.

Aし　industriaI Condense「 Co「p.

AM lnsuIine Co「p. of Ame「ico

AN Je…ings Radio Mfg. Co「p.

AO E. F. Johnson Co.

AP Lenz Eiec†ric Mfg. C0.

AQ M icro_Switch

AR Mechanic°=ndus†「iei Prod. Co.

A§ ∴∴Modei Eng. & Mfg., lnc.

AT The Mule「 Co.

AU Ohmile Mfg. Co.

AV Resis†ance P「oducts Co.

AW Radio Condense「 Co.

AX Sha=c「o§S Manufac†u「ing C○○

AY SoI。r Manufac†u「ing Co.

AZ SeaIec†「o Corp.

BA　　§pence「 The「mos†al

BC　　§†eYenS Manufacluring Co.

BD To「「ing†on Manufac†u「ing Co.

BE VecIor Eiec†「onic Co.

BF Wes†on Eiecl「icaI ini†. Co「p.

BG AdYanCe Elec†ric & ReIoγ Co.

BH E. I. DuPon†

BI Elec†「onics Tube Corp.

BJ Ai「c「af† Radio Co「p.

BK A=ied Con†「oI Co., lnc.

BL Augq† Bro†he「§, inc.

BM Ca「ter Radio Division

BN CBS Hyl「on Radio & EIec†「ic

BO C吊cago TeIephone ;upplγ

BP Henry L. C「owiey Co., inc.

BQ Cu「†iss-Wrigh† Co「p.

BR A=en B. DuMon†しabs

BS Excei T「aれSfo「mer Co.

BT GeneraI Radio Co.

BU Hughes ∧irc「af† Co.

BV In†ernalionai Rectifier Co「p.

BW JomesKnigh†sCo.

BX Mue=e「 Elecl「ic Co.

BY P「ecision The「mome†e「笈in§†. Co.

BZ Radio Essentials inc.

CA Raytheon Manufac†u「ing Co.

CB Tung-So廿amp Works. lnc.

CD Va「ian Associales

CE Vic†ory Enginee「ing Co「p.

CF Weckesse「 Co.

CG WilcoCo「po「o†i°n

CH Winchesle「 EIectronics, inc.

CI Maico Tool & Die

CJ Oxfo「d Eiectric Co「p.

CK Camioc-Fai†ener Co「p.

CL Geo「ge K. Ga○○e††

CM Union Switch & Signal

CN Radio Recep†○○

CO Au†omatic& P「ecision Mfg.Co.

CP Bassick Co.

CQ Birnbach Radio Co.

CR Fi§Cher Specia帖es

CS TeIefunken (c/o MVM, lnc.)

CT PoJler-B「umfieid Co.

CU Cannon Eiec†ric Co.

CV Dynaci lnc.

CW Good-Ali Eieclric Mfg. Co.
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CLAIM FOR DAMAGE IN SHIPMENT

The instrument should be tested as soon as it is received. If it fails to operate

PrOPerly, Or is damaged in any way, a Claim should be filed with the carrier. A full

report of the damage should be obtained by the claim agent’and this report should

be forwarded to us. We will then advise you of the disposition to be made of the

equipment and arrange for repair or replacement. Include model number and serial

number when referring to this instrument for any reason.

WARRAN TY

Hewlett.Packard Company warrants each instrument manufactured by them to

be free from defects in material and workmanship. Our liability under this warranty

is limited to servICmg Or adjusting any instrument retumed to the factory for that

PurPOSe and to replace any defective parts thereof. Klystron tubes as well as other

electron tubes, fuses and batteries are specifica11y excluded from any liability. This

Warranty is e鯖ective for one year after delivery to the original purchaser when the

instrument is returned, tranSPOrtation charges prepaid by the original purchaser,

and when upon our examination it is disclosed to our satisfaction to be defective. If

lhe fau看書has been caused by misuse or abnormal conditions of operation, rePalrS

will be billed at cost. In this case, an eStimate will be submitted before the work is

started.

If any fault develops, the following steps should be taken:

1. Notify us, giving full details of the d脆culty, and include the model number

and serial number. On receipt of this information, We Will give you service data

or shipping instructions.

2. On receipt of shipping instructions, forward the instrument prapaid, tO the

factory or to the authorized repair station indicated on the instructions. If requested,

an estimate of the charges wi11 be made before the work begins provided the instru-

ment is not covered by the warranty.

SHI PPING

All shipments of Hewlett.Packard instruments should be made via Truck or

Railway Express. The instruments should be packed in a strong exterior container

and surrounded by two or three inches of excelsior or similar shock・absorbing materiaI.

DO NOT HESITATE TO CAIJL ON US

HEWしETT_PACKARD COMPANY

.&ん4`・ワe免小柳・硬 ′・夢んのノく哀れでα′cツ




