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INTRODUCTION TO THIS MANUAL

HOW TO USE THIS MANUAL

This manual is intended to provide an easily usable source of reference that
will assist in the understanding of the basics of assembly, installation,
operation and maintenance of the Model 1200 Portable X-Ray System. The manual
is arranged in seven sections, each of which will support a general under-
standing of the X-Ray System. A complete table of contents, list of illustra-
tions, and list of tables are included to assist in the location of information
contained within,

PARAGRAPH, PAGE, FIGURE, AND TABLE NUMBERING SYSTEM

A11 paragraphs, pages, figures, and tables are assigned numbers keyed to the
section and sequence in which they appear. For example, Figure 2-1 is the first
figure in Section 2, and Figure 2-2 is the second figure in Section 2.

CONTENTS
The information presented in each section of this manual is as follows:

Section 1 - General Description. This section introduces the content of the
manual; describes the X-Ray System, its purpose, function, and
capabilities; and provides a table of leading particulars. Each
major assembly of the X-Ray System is identified by an illustration.

Section 2 - Assembly and Preparation for Use. This section will provide the
instructions necessary to unpack and assemble the Model 1200 as well
as complete instructions for its operation.

Section 3 - Operating Instructions. This section contains the Model 1200 X-Ray
System operating instructions.

Section 4 - Simplified Functional Description. This section provides a func-
tional block description of the X-Ray System and also describes the
function of each major assembly.

Section 5 - Maintenance/Troubleshooting. This section provides scheduled pre-
ventive maintenance (inspection, cleaning, and lubrication) instruc-
tions for the X-Ray System. This section also provides a list of
performance standards, a troubleshooting chart, alignment and
adjustment procedures, and replacement and disassembly procedures.

Section 6 - Parts List. This section includes a listing of parts, and reference
to supporting diagrams.

Section 7 - Diagrams. This section contains the X-Ray System schematic and
wiring diagrams.



INTRODUCTION TO THIS MANUAL
(Continued)

The Model 1200 Portable X-Ray System manufactured by IDDC/Porta Ray Inc.

19 Jefryn Blvd. West, Deer Park, NY 11729 USA, provides high quality X-Ray
capability in a portable format. It is intended for general medical applica-
tions where a compact, rugged, and highly mobile X-Ray system is required. The
system complies with the requirements of the United States Department of Health
and Human Services for mobile and special purpose radiographic equipment, when
operated, maintained and repaired in accordance with the instructions in this
manual.
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SAFETY SUMMARY

Certain safety precautions are unique to the Model 1200 Portable X-Ray System,
and must be observed at all times by all personnel.

The following are general safety precautions not related to any specific proce-
dures and therefore do not appear elsewhere in this publication. These are
recommended precautions that personnel must understand and apply during many
phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS
Operating personnel must at all times observe all safety regulations.

Do not replace components or make adjustments inside the equipment with any high
voltage power supply turned on. Under certain conditions, dangerous potentials
may exist when the power control is in the off position, due to charges retained
by capacitors. To avoid injury always remove power and discharge and ground a
circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for
the purpose of servicing or adjusting the equipment except in the presence of
someone who is capable of rendering aid.

RESUSCITATION

Personnel working with, or near, high voltages should be familiar with modern
methods of resuscitation. Such information may be obtained from the Bureau of
Medicine and Surgery.

FOR YOUR INFORMATION

The following keys are included throughout this manual to bring your attention
to certain procedures and precautions. Each of these keys is intended for the
following purposes:

NOTE: To highlight an instruction or procedure that requires special attention.

CAUTION: To bring your attention to an instruction or procedure which, if
improperly performed, could damage the equipment,

WARNING: To bring your attention to an instruction or procedure which, if
improperly performed, could cause bodily injury to the operator and/or
patient.

The following cautions and warnings appear in the text of this manual, and are
repeated here for emphasis.
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SAFETY SUMMARY
(Continued)

CAUTION

The X-Ray System is not designed to withstand an air drop.
(Page 1-1)

WARNING

The X-Ray Generator Assembly is very heavy (78 1bs),
exercise care when 1lifting. (Page 2-5 and page 2-6)

CAUTION

Be certain that the LINE FREQG. switch setting agrees with
the primary power frequency (60 Hz or 50 Hz). (Page 3-1)

WARNING

Personnel working with or near X-Radiation should be fully
acquainted with the recommendations of the National Committee
on Radiation Protection as published in the National Bureau
of Standards Handbooks and the International Commission of
Radiation Protection, and should take adequate precautions

to protect against injury. X-Ray equipment, if not properly
used, can cause injury. The IDDC/Porta Ray X-Ray System
incorporates a high degree of protection against X-Radiation,
however, there is no way to provide complete protection.

The X-Ray System operators must take normal precautionary
steps to prevent unwisely or unknowingly exposing themselves
or others to direct or secondary radiation. It is mandatory
that all persons authorized to use the equipment are aware of
the danger of excessive exposure to X-Radiation and are
properly trained and instructed in its use, Various protective
devices and materials are available. It is urged that such
devices and materials be used. (Page 3-8)

CAUTION

The projection lamp can become extremely hot. The lamp
should be used only for the time required. (Page 3-9)

WARNING
To avoid injury to inexperienced personnel, only trained and

qualified personnel should be permitted access to the internal
portions of the X-Ray generator. (Page 5-4)
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SAFETY SUMMARY
(Continued)

WARNING

Adjustments of power resistors must be performed with all
power to X-Ray System off. Failure to turn off power could
result in bodily injury to servicing personnel. (Page 5-4)

WARNING

Dangerous voltages present inside the control assembly,
exercise caution. (Page 5-16)

CAUTION

Power must be turned off while removing/installing
printed circuit boards and extender card. (Page 5-16)

CAUTION

Extender card will fit into all three printed circuit

board slots and all three printed circuit boards will

fit into extender card. Remove and test only one board

at a time to prevent the possibility of plugging the

wrong printed circuit board into the wrong slot. (Page 5-16)

WARNING

Dangerous voltages present inside the control assembly,
exercise caution. (Page 5-23)

CAUTION

Power must be turned off while removing/installing
printed circuit boards and extender card. (Page 5-23)

CAUTION

Extender card will fit into all three printed circuit

board slots and all three printed circuit boards will

fit into extender card. Remove and test only one board

at a time to prevent the possibility of plugging the

wrong printed circuit board into the wrong slot. (Page 5-23)
WARNING

Dangerous voltages present inside the control assembly,
exercise caution. (Page 5-26)
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SAFETY SUMMARY
(Continued)

CAUTION

Power must be turned oft while removing/installing
printed circuit boards and extender card. (Page 5-26)

CAUTION

Extender card will fit into all three printed circuit

board slots and all three printed circuit boards will

fit into extender card. Remove and test only one board

at a time to prevent the possibility of plugging the

wrong printea circuit board into the wrong slot. (Page 5-26)

WARNING
Dangerous voltages present inside the X-Ray Generator
assembly. (Page 5-33)

WARNING

Dangerous voltages present inside X-Ray Generator Assembly
(Page 5-34)
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SECTION 1
GENERAL DESCRIPTION

1-1 INTRODUCTION

This manual provides operating and service instructions for the Model 1200
Portable X-Ray System, hereinafter referred to as the X-Ray System (Figure 1-1).
The X-Ray System is manufactured by IDDC/Porta Ray Inc., Deer Park, NY 11729.

This manual consists of seven sections as follows:

Section 1. General Description

Section 2. Assembly and Preparation for Use
Section 3. Operation

Section 4, Simplified Functional Description
Section 5. Maintenance Instructions

Section 6. Parts List

Section 7. Diagrams

1-2 CAPABILITIES AND LIMITATIONS

The X-Ray System meets the standards established by the Radiation Control for
Health and Safety Act of 1968. The X-Ray System is capable of performing all
field radiographic procedures. The X-Ray System has the capability of deter-
mining fractures and locating foreign bodies and secondary effects of trauma to
the head, extremities, and abdomen. It can provide both bedside and litter
diagnostic quality radiography under field conditions.

CAUTION
The X-Ray System is not designed to withstand an air drop.

The X-Ray System capabilities are maximized when using a rare earth film/screen
with a minimum speed of 600.

The X-Ray System permits the operator to select the kVp/mA, and exposure time
with the aid of the appropriate technique chart.

In an emergency, the X-Ray System can be shut down immediately by releasing the
Exposure Switch, by switching the POWER ON switch on the Tine power controller
to the OFF position, or by pulling the line cord plug out of the facility power
receptacle.

1-3 PURPOSE AND FUNCTION

The X-Ray System is a lightweight, portable, diagnostic X-Ray system, intended
for use in small medical units, field hospitals, and for general-purpose
radiographic examinations. The X-Ray System can establish the nature and extent
of injury to personnel who may require evacuation to higher-level facilities or
on-site treatment prior to evacuation.

Table 1-1 lists the leading particulars of the X-Ray System. Tab]e 172 lists
the leading particulars of the collimater and Table 1-3 is a Tist of items
supplied.

1-1




X-RAY GENERATOR
ASSEMBLY (UNIT 2)

CONTROL
ASSEMBLY
(UNIT 1)

STAND ASSEMBLY
(UNIT 3)

Figure 1-1, Model 1200 Portable X-Ray System
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Table 1-1. System Leading Particulars

PERFORMANCE SPECIFICATIONS

kVp

mA

Exposure
Time

POWER

Line Voltage
Range

Line Voltage
Regulation

Technique
Factor for
Maximum
Line Current

Maximum Line
Current

BEAM ANGLE
FOCAL SPOT SIZE

Switch selectable; 60, 70, 80, 90, and 100 kVp nominal,

> .1 second +/- 10%, < .1 second +10%, -15%. kVp measurements
performed with Keithley kVp Divider Model No. 35080 and
Hitachi Model VC-6020 Storage Oscilloscope, or equivalent
instrument.

Automatically selected; 40 mA (60 kVp), 30 mA (70 and 80 kVp);
and 25 mA (90 and 100 kVp) plus/minus 15%.

Milliampere current (mA) measurements are taken using a
Keithley Model No. 35050 mAs Meter, or equivalent.

Selected by means of a 24-position rotary switch.
RANGE - 1/120 to 4 seconds for 60 Hz line power
1/100 to 4 seconds for 50 Hz line power, +2%

Time interval measurements are made by counting the number of
X-Ray pulses and dividing by two times (2X) the line frequency.

110 VAC, or 220 VAC +/-10%, 50/60 Hz when used with line 50 to
60 Hz operation controlled by panel switch.

5% min Load, 8% max Load

100 kVp - 25 mA

30 amps - @ 120 VAC Line Power
20 amps - @ 220 VAC Line Power

12-1/2° maximum

1 mm diameter nominal
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Table 1-1. System Leading Particulars - Continued

TARGET MATERIAL Tungsten

POWER SUPPLY TYPE Full-wave Bridge Rectifier

MINIMUM PERMANENT FILTRATION
2.5 mm aluminum equivalent at 100 kVp output power.

LEAKAGE TECHNIQUE FACTORS

Leak test performed @ 100 kVp and 0.9 mA output power
continuous operation (3240 mAs/hour)

ASSEMBLED DIMENSIONS AND WEIGHTS

Length Width Height Weight
(inches) (inches) (inches) (pounds)
Stand Assembly 60.75 27 .50 75.00 133
Control Module 16.00 10.00 9.25 37 .
" X-Ray Generator 25.91 14.28 11.00 78

Assembly

ENVIRONMENTAL REQUIREMENTS
Storage Temperature
Hot Limit 160°F (70°C)
Cold Limit -60°F (-51°C)

Operating Temperature

Hot Limit 100°F (38°C)
Cold Limit 32°F (0°C)
Operating Humidity 5 to 95% (non-condensing)
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Table 1-1. System Leading Particulars - Continued

COOLING CURVES AND DUTY CYCLE

In order to allow proper tube cooling between exposures, the
system contains an automatic inhibit circuit that provides a
time delay. The time delay is proportional to the in-use
exposure time. Cooling curves are provided in Figure 1-2
and Figure 1-3.

SRX-100GE X-RAY TUBE TECHNICAL SPECIFICATIONS

Envelope

Inherent
Filtration

Target Angle
Coverage
Operation
Ratings:

Maximum useful
voltage

Hard glass throughout

Approximately 1 mm aluminum eguivalent

12.5° anode type
25°

0il-immersed, center-grounded, full-wave rectified

110 kVp

Filament Characteristics:

Voltage
range

Current
range

Angde Heat
Storage
Capacity

3.5 to 5.0 vDC

1.5 to 2.2 amps

30,000 H.U. (kVp x mA x sec)
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HEAT UNITS (kVp x mA x SEC)

25,000

20,000
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3 6 9 12 15
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Figure 1-2. X-Ray Tube Anode Cooling Curve
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Figure 1-3. X-Ray Tube Head Assembly Cooling Curve
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Table 1-2. Collimater Leading Particulars

COLLIMATOR TECHNICAL SPECIFICATIONS

MAXIMUM kVp 125 kVp

OUTER DIMENSIONS 182 mm x 197 mm x 222 mm

NET WEIGHT Approximately 6.2 kg

SHUTTER DRIVE Two manual control knobs

PROJECTION LAMP Philips Type 7158 Halogen Lamp, 24 V/150 W (rated)
POWER SUPPLY TO LAMP 19 VAC (under load) minimum, measured at lamp socket
LAMP TIMER . Pushbutton type, 30-second electronic timer

MINIMUM LINE CURRENT 6.0 amps at 19 VAC (under load)

MAXIMUM FIELD SIZE 35 cm x 35 cm at SID 65 cm
MINIMUM FIELD SIZE Less than 5 cm x 5 cm at SID 100 cm
MINIMUM ALUMINUM
EQUIVALENT 1.8 mm @ 50 kVp output power
TUBE FOCAL DISTANCE 60 mm, at standard tube focal distance, from tube focus

to bottom surface of adapter flange; adjustable between
60 mm and 52 mm by use of spacers supplied with each
collimator

CONTRAST RATIO ON LIGHT 3.5:1 or more, to permit easy identification of light
FIELD EDGES field and its size

MAXIMUM PERMISSIBLE Within 50 mR/h at SID 100 cm
LEAKAGE RADIATION

INSULATION RESISTANCE Greater or equal to 2 Megohms
(between source
circuit and a
grounding metal)

ELECTRICAL RESISTANCE 0.1 ohm maximum
(between ground
terminal or ground
metal and outer case)
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Table 1-3. List of Items Supplied

Item Qty Part No.
Control Assembly Model 1200 (Unit 1) 1 500507
Exposure Switch Assembly (1A7) : 500512
X-Ray Generator Assembly (Unit 2) 1 500542
Stand Assembly (Unit 3) 1 500592
Reuseable Storage Container (Unit 4) 1 201047
Line Cord (1W1) 1 500081
Interconnect Cable Assembly (1W2) 1 500595

1-8



1-4 DESCRIPTION

A physical description and illustration of each of the system's major units
is provided in the following paragraphs.

The system is shipped in a reuseable storage container. Whenever the system
is transferred to another site, it shall be repacked in the reuseable storage
container, The stand assembly and the X-Ray System are designed for rapid
assembly or disassembly prior to or after transport.

1-5 Control Assembly (Unit 1)

The Control Assembly (Unit 1) with the attached exposure switch (see Figure 1-1)
is mounted on the X-Ray Stand Assembly (Unit 3). The module contains its own
regulated power supplies and a digital timer. The solid-state digital timer
provides precise exposure times without calibration adjustments. The Control
Assembly (Unit 1) calibrations are independent of the X-Ray Generator Assembly
(Unit 2) calibrations. These units may be interchanged at will without any
required recalibration procedures. The control assembly houses all of the X-Ray
System operating controls, except for the exposure switch (hand-held control
assembly) which is attached to it with a cable. Major components of the control
module are:

Panel Assembly (1Al)

Motherboard PC Board Assembly (1A2)
Timer PC Board Assembly (1A3)

Line Set PC Board Assembly (1A4)

mAs Interface PC Board Assembly (1A5)
Base Plate Assembly (1A6)

Exposure Switch Assembly (1A7)

Line Cord Assembly (1W1)

Interconnect Cable Assembly (1W2)
Harness Assembly (1W6)

OO0 O0OCO0OO0OO0O0OO0COo

The control functions are to adjust the line voltage, select the kVp, mA and
exposure time and send these signals to the X-Ray generator.

1-6 X-Ray Generator Assembly (Unit 2)

The X-Ray Generator Assembly (see Figure 1-1) houses the Chassis Assembly (2R4).
Internal to the Chassis Assembly is the Filament Control PC board that provides
stabilized filament power to the X-Ray tube. Variations in X-Ray tube filament
current is accomplished by the mA manual control located on the front panel of
the Control Assembly. The X-Ray generator assembly, power supply voltage and
current adjustments, calibrations are independent of the control assembly
calibrations. X-Ray generator assemblies and control assemblies may be

exchanged without the need for calibration between X-Ray generator assemblies and
control assemblies for rapid field repairs.

The X-Ray generator assembly also contains the X-Ray tube head assembly which is
a sealed, oil-filled unit that includes the SXR-100GE X-Ray Tube, the high
voltage and filament transformers, and a full-wave bridge rectifier assembly.



Major components for the X-Ray generator assembly are:

o Collimator Assembly Modified (2Al)
o Tube Head Assembly (2A2)

o Yoke Assembly (2A3)

o Chassis Assembly (2A4)

1-7 STAND ASSEMBLY (UNIT 3)

The Stand Assembly (see Figure 1-1) is used to position the X-Rays, as well as
to provide the carriage and wheels required to move the X-Ray system to the
work area.

The X-Ray stand assembly is made up of the following major subassemblies:

Frame Assembly (3A1)
Cross Arm Assembly (3A2)
Gear Box Assembly (3A3)
Lower Pipe Assembly (3A4)

© O 00
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SECTION 2
ASSEMBLY AND PREPARATION FOR USE

2-1 INTRODUCTION

This section contaiqs instructions for assembly, electrical interconnection of
the X-Ray System units, as well as a preoperational checkout procedure.

2-2 FACILITY REQUIREMENTS FOR INSTALLATION

The X-Ray System facility requirements are, a stable mounting site, accessibi-
lity to electrical power required, and proximity to support equipment, i.e.,
x-ray film processing etc.

2-2.1 Power Requirements. The Model 1200 Portable X-Ray System power require-
ments are as follows.

Line Voltage 110VAC, or 220VAC +10%, 50/60 Hz when used with line
Range 50 to 60 Hz operation controlled by panel switch.
Line Voltage +5% min Load, 8% max Load

Regulation

Technique 100 kVp - 25 mA

Factor for

Maximum

Line Current

Maximum Line 30 amps - 120 VAC Line
Current 20 amps - 220 VAC Line

2-3 UNPACKING AND INSPECTION

Upon receipt of the X-Ray System, carefully examine the shipping container for
any evidence of mishandling during shipment. Note the condition; if abnormal,
carefully unpack the unit and examine it for damage.

2-4 ASSEMBLY/SETUP PROCEDURE

The X-Ray System is designed to be assembled without the need for any tools,
additional materials, or test equipment. Figures 2-1 through 2-3 are provided
to illustrate the assembly procedure steps.

To prepare the X-Ray System for use, the system units must be assembled and set
up as described in the following steps:

1. Remove reuseable storage container from the wooden shipping crate,
release leg clips.

2. Open the reuseable container.
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Figure 2-1. Stand Position and Pipe Assembly Placement
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10.

13,

12.
13.

14,

155

16.

Remove the stand frame assembly, position on floor, engage rear wheel
brakes, fold out legs and insert locking pins to frame/leg holes to
lock legs (Figure 2-1).

Remove the pipe assembly, Tower section, (with gear box assembly)
and position locking handles down (to the horizontal unlocked
position) (Figure 2-1).

Position the pipe assembly, lower section, with the gear rack toward
the rear of the stand. Align the four "T" head bolts on the bottom of
the pipe assembly, lower section with the four keyslots on the stand
frame assembly. Lower into place, being sure the "T" bolts fit into
the keyslots (Figure 2-1).

Slide the pipe assembly, lower section, forward (approximately 1 inch)
and 1ift, the two Tocking handles up (to the vertical locked position).
Ensure that both locking clips fit into locking clip slots (Figure 2-1).

Remove pipe assembly, upper section, from the reuseable container.

Position pipe assembly, upper section, locking handle to the up
(unlocked) position (Figure 2-2).

Position the pipe assembly, upper section, on top of the pipe assembly,
lower section, with the rack gear facing the rear of the stand.

Pull locking handle down (from the unlocked position) to the
perpendicular position and rotate 90° to the lock position, secure
locking handle with spring clip (Figure 2-2).

Crank Gear Box Assembly up to a comfortable working height.
Remove cross arm assembly from side of stand frame assembly.

Press cross arm horizontal travel release brake and slide cross arm
into gear box assembly (Figure 2-3).

WARNING

The X-Ray Generator Assembly is very heavy (78 1bs), exercise
care when 1ifting.

Lift X-Ray generator assembly out of reuseable container, remove safety
pin, position X-Ray generator yoke assembly into end of cross arm
assembly, secure safety pin (Figure 2-4).

Lift control assembly out of reuseable container. Position the control
arm assembly on the stand brackets (see Figure 1-1) pull out on the end
clips, and snap in to place.

Attach line cord to control assembly LINE IN connector, attach exposure
switch cable to control assembly, HAND SWITCH connector and connect one
end of the interconnect cable to the control assembly LINE OUT connec-
tor and the remaining end to the X-Ray generator assembly connector.
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2-5 ASSEMBLY CHECKOUT PROCEDURE

The following Assembly Checkout Procedure will be performed whenever the X-Ray
system is assembled,

s

2.

9.

6.

Verify that the stand foldout leg lock pins are installed. (Figure
2-1).

Verify that the pipe assembly lower section locking handles are in the
up (locked) position and that the handle locking clips are engaged
(Figure 2-1).

Verify that pipe assembly upper section locking handle is in the locked
position and the spring clip is engaged. (Figure 2-2).

Verify that the X-Ray generator safety pin is installed and Tocked.
(Figure 2-4).

Verify that the line cord, the exposure switch and the interconnect
cable are properly installed.

Refer to paragraph 3-3 for preoperational checkout procedures.

2-6 TRANSPORT POSITION

The transport position will be used whenever the X-Ray system is moved, between
rooms, up or down stairs or whenever moving the system in the "ready" position,
will create a hazard.

L.

2'

Disconnect the interconnect cable from the control assembly LINE OUT
connector and from the X-Ray generator assembly connector.

Lock rear wheel brakes, crank Gear Box Assembly down onto the pipe
assembly, lower section (Figure 2-5).

WARNING

The X-Ray Generator Assembly is very heavy (78 1bs), exercise
care when lifting.

Remove safety pin, 1ift and pull X-Ray generator assembly out of cross
arm assembly, position X-Ray generator collimator assembly face down.
Fit the face of the collimator into the stand corner brackets, and fit
the yoke latching button into the yoke latching button bracket, secure
safety pin (Figure 2-3 and Figure 2-4).

Press cross arm horizontal travel release brake and slide horizontal
cross arm out of gear box assembly (Figure 2-4).

Slide the cross arm assembly into cross arm bracket on the side of
stand (Figure 2-6).
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6. Position pipe assembly upper section locking handle to the up
(unlocked) position. Lift off pipe assembly upper section and position

on stand pipe assembly upper section support blocks, and fit pipe .
assembly into gear box pipe assembly spring clip (Figure 2-2 and Figure
2-6).

7. Remove leg locking pins, fold legs up into leg retaining clips (Figure
2-1 and Figure 2-6).

The X-Ray System is ready for transport.
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SECTION III
OPERATION

3-1 INTRODUCTION

This section contains the operating instructions for the X-Ray System.
Paragraph 3-2 describes the functions of the X-Ray System controls and indica-
tors. Paragraph 3-3 describes the preoperational checkout procedures, and
paragraph 3-4 provides the X-Ray System operating procedures.

3-2 FUNCTIONS OF CONTROLS AND INDICATORS

The X-Ray System is designed for ease of operation with a minimum of adjustment.
Table 3-1 provides a description of the controls and indicators on the Control
Assembly (Unit 1), Control Panel Assembly 1Al. The control assembly controls
and indicators may be identified by referring to Figure 3-1. Table 3-2 descri-
bes the functions of operating controls and indicators on the Collimator (Unit
2). The collimator controls and indicators may be located by referring to
Figure 3-2. Table 3-3 describes the function of controls and indicators on the
Stand Assembly (Unit 3). All of the Stand Assembly (Unit 3) controls are
located on the Gear Box Assembly (3A3). The location of the Gear Box Assembly
(3A3) controls and indicators is shown in Figure 3-3.

3-3 PRE-OPERATIONAL CHECKOUT

The following procedures will be performed prior to daily or first time
operating of the X-Ray System.

1. Check the control module to the X-Ray generator connector. Check that
power line cord to the unit is connected to the primary power source.
Check that the collimator power cord is attached to its connector.

CAUTION

Be certain that the LINE FREQ. switch setting agrees with
the primary power frequency (60 Hz or 50 Hz).

2. Verify that the 50/60 Hz switch is set to the correct line frequency by
Tifting the protective cap in the lower right corner of the control and
noting the position of the screwdriver slot. Reset as required,

3. Turn on power switch, and rotate the line set switch with the green lamp
lights.

4. Close the collimator shutters.
5. Select 60 kVp/40 mA station.
6. Set timer for 0.1 seconds.

7. Step back from unit (6 feet) with the exposure switch.
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Table 3-1.

Control Module Controls and Indicators Functions

Figure 3-1
Index No.

Control/
Indicator

Function

1

10

LINE SET Switch

SET Indicators

LINE QUT Connector

kVp/mA ADJ

READY Indicator

Buzzer

X-RAY Indicator

TIMER Switch

mAs Display

LINE FREQ Switch

A rotary switch that works in conjunction with
the set indicators to adjust the unit to the
incoming line voltage.

Center green indicator illuminates to indicate
the Tine is set properly. If either of the
red indicators is illuminated, rotate the line
set switch away from the illuminated red indi-
cator until the green indicator illuminates.

Connector for the interconnecting cable to the
X-Ray generator.

A rotary switch that selects the desired
kVp/mA combination.

When the system is ready for operation, a
solid-state LED illuminates. Pressing the
Exposure Switch to the operate position has no
effect until the READY Indicator illuminates.

Emits an audible tone when X-Rays are being
generated. The buzzer sounds simultaneously
with the X-Ray generation, except for very
short exposures, the tone duration is extended
to 1 second, to make it easier for the opera-
tor to hear.

A solid-state, light-emitting diode (LED)
illuminates when X-Rays are being generated.
This occurs during the same time interval as
the buzzer.

A rotary switch that provides for selection of
exposure time from .008 to 4 seconds (60 Hz),
.01 to 4 seconds (50 Hz).

Indicates the selected X-Ray tube filament
current in milliamps (mAs) (mA setting X TIMER
setting) prior to exposure (not for calibra-
tion purposes).

Frequency selection switch, set at 60 Hz or
50 Hz to match line frequency.
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Table 3-1. Control Module Controls and Indicators Functions - Continued
Figure 3-1 Control/
Index No. Indicator Function
11 Prep/Exposure A two position momentary switch that controls
Switch operation of the X-Ray beam. This is a “"dead
man" type switch and must be pressed con-
tinuously during the exposure. Releasing the
switch will terminate the exposure and reset
the timer. The first position preps the unit
for an exposure and the second position starts
the X-Ray output.
12 HAND SWITCH Connector for the remote exposure switch
Connector assembly (1A7).
13 POWER ON Switch/ A switch that controls primary power to the
Circuit Breaker X-Ray generator. Operating the switch turns
the unit on. Power should not be turned on
until the X-Ray System is ready to use and
should be turned off after use.
14 POWER ON A red neon lamp that illuminates when the
power 1is on.
15 LINE IN Connector Line power input connector.
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Table 3-2.

Functions of X-Ray Generator Assembly (Unit 2)
Controls and Indicators

Figure 3-2 Control/
Index No. Indicator Function
1 Yoke Friction Allows for two planes of rotation and holds

Pivots

Collimator
Rotation Lock

Long Shutter
Control Knob
and Scales

PUSH Pushbutton

Lev-0-Gage

SID Measuring
Tape

Cross Shutter
Control Knob
and Scales

the X-Ray Generator at the selected position.

The Tocking screw is loosened by turning the
knurled portion counterclockwise. This allows
the collimator to be rotated to permit the
X-Ray field edges to be squared-up with the
edges of the cassette.

The right knob is used to adjust the width
dimension of the X-Ray beam. The scales and
graduations correspond to those of the cross
shutter scales used to adjust the vertical
scale.

Press the momentary pushbutton to illuminate
the high-intensity lamp, and project a
visable beam with the same dimensions as the
X-Ray beam. With high-intensity lamp on, the
shutters can easily be adjusted to match the
the cassette dimensions.

Level gage, indicates the relative angle of
the X-Ray Generator Assembly with respect to
the floor,

Measuring tape on the side of the collimator.
It is extended to measure the Source-To-Image
Distance (SID) factor, used in determining
technique. The tape is calibrated to slow
the distance to the focal spot.

The left knob is used to adjust the height
(Y dimension) of the X-Ray beam so that it
duplicates film dimension. There are four
scales marked for standard SID settings of
40, 72, 36 and 48 inches. Graduations on
the scales represent coverage in inches at
the selected SID.




Yoke Friction Pivots

Collimator Rotation Lock

Long Shutter Control Knob
and Scales

PUSH Button
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Figure 3-2. X-Ray Generator (Unit 2) Identification of Controls and Indicators
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Table 3-3. Stand Assembly (Unit 3) Controls and Indicators

Figure 3-3 Control/

Index No. Indicator Function

1 Cross Arm Allows for forward and backward adjustment
Horizontal as needed to position the generator.
Travel Brake
Release

2 Height Crank handle is used to raise or lower the
Adjustment X-Ray Generator.
Crank

AT

cl oD

Figure 3-3. Gear Box Assembly (3A3) Identification of Controls



Press the exposure switch to the first position (prep), observe that the
ready Tamp goes off and on after about a one second delay.

Press the exposure switch all the way down to the X-Ray position and
observe the X-Ray on lamp and audio tone operate.

3-4 OPERATING PROCEDURES

The Model 1200 Portable X-Ray System step-by-step operating procedures are pro-
vided in the following paragraph.

WARNING

Personnel working with or near X-Radiation should be fully
acquainted with the recommendations of the National Committee
on Radiation Protection as published in the National Bureau
of Standards Handbooks and the International Commission of
Radiation Protection, and should take adequate precautions

to protect against injury. X-Ray equipment, if not properly
used, can cause injury. The IDDC/Porta Ray X-Ray System
incorporates a high degree of protection against X-Radiation,
however, there is no way to provide complete protection.

The X-Ray system operators must take normal precautionary
steps to prevent unwisely or unknowingly exposing themselves
or others to direct or secondary radiation. It is mandatory
that all persons authorized to use the equipment are aware of
the danger of excessive exposure to X-Radiation and are
properly trained and instructed in its use. Various protective
devices and materials are available. It is urged that such
devices and materials be used.

3-4,1 System Operating Procedures. The X-Ray System operating procedure is
described 1n the following steps.

I.

Set the power on circuit breaker/switch on. The control assembly POWER
ON indicator illuminates. The line SET indicators will illuminate
either red or green, If either red indicator is illuminated, rotate the
LINE SET know away from the illuminated red indicator until the green
indicator illuminates.

Select the kVp desired by means of the kVp/mA ADJ. selector.

Select the exposure time required by setting the TIMER Switch.
The mAs display will indicate the product of the mA setting and the
TIMER setting.

Locate the generator at the desired distance from the film cassette.
The Collimator Assembly (2Al) contains a built-in tape measure to
determine the distance accurately. The technique charts, Figures 3-3
through 3-5 provide a guide for some common applications.
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5. Operate the collimator lamp to locate the X-Ray beam.
CAUTION

The projection lamp can become extremely hot. The lamp
should be used only for the time required.

6. Maneuver the X-Ray generator until the light beam is centered on the
film cassette. Adjust the shutters until the beam just covers the film
cassette.

7. The READY Indicator illuminates after the required warm up period, and
(X-Ray system will not operate until the ready light illuminates). If
the unit has not been operated for a long period of time an additional
2 minute warming period is required.

8. Hold the Exposure Control, and step at least 6 feet (2 meters) to
the rear or side of the X-Ray generator.

9. Press the Operate Switch on the Exposure Control to the prep position,
and maintain pressure. When the READY lamp illuminates, press the
switch to the second X-Ray position to start the exposure, maintain
switch in exposure position until after exposure completion, releasing
the exposure switch terminates the X-Ray. During the exposure, the
control assembly X-RAY indicator illuminates, and the audio tone
sounds.

NOTE

The audio tone and X-Ray lamp circuitry contains a minimum
time setting of one second. This is to enable the operator
to observe short exposure setting indications.

At the end of the required time interval, the control module terminates
the exposure, the operating indicators turn off, and pressure may be
removed from the exposure switch. If the X-Ray is terminated prior to
completion of the selected time interval, the timer automatically
resets.

10. Unless the X-Ray generator is going to be immediately used again,
turned off power. Leaving the unit on provides an increased chance of
accidental operation.

11. If the unit is to be operated again an automatic inhibit circuit allows
time for the X-Ray tube to cool (in proportion to the on-time) to

prevent X-Ray tube overheating and damage. At the end of this period,
the READY Indicator illuminates.

3.5 TECHNIQUE CHARTS

Technique charts specifically for use with the X-Ray System will be included as
Figures 3-4, and 3-5.

3-9



Table 3-4, X-Ray System Technique Chart

_ A1l Source to Image Distances 40"
Kodak T-MAT G Film, TMG-1 and Kodak XMTC Cassettes with Lanex Fast Screens Cl
Anatomical View kVp mA Time mAs Grid
HEAD
Skull AP 30 30 0.5 15 Y
LAT 80 30 0.4 12 Y
Fronto-Occipital 80 30 0.8 24 Y
Facial Bones AP 80 30 0.5 15 Y
LAT 80 30 0.4 12 Y
Sinus Waters 80 30 0.5 15 Y
Mastoids AP 80 30 0.3 9 Y
LAT 80 30 0.4 12 Y
CHEST
Chest AP 80 30 .05 1.5 N
Ribs 80 30 .066 2.0 N
Abdomen AP 80 30 S 15 Y
Spines
Lumbar Spine AP 80 30 =5 15 Y
0bilque 80 30 .8 24 Y
Lateral 90 25 2.0 50 Y
LAT-Coccyx 90 25 2D 62 \/
Oblique I1lum 80 30 0.8 24 Y
Sacral Joint 80 30 0.8 24 Y
Cervical Spine AP 60 40 0.25 10 N
LAT 60 40 0.25 10 N
PELVIS AP 80 30 0.5 15 i
LOWER EXTREMITIES
Foot AP 60 40 0.83 3.3 N
LAT 60 40 £l 4,0 N
Ankle AP 60 40 15 6.0 N
LAT 60 40 L 4.0 N
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Table 3-4. X-Ray System Technigue Chart
(Continued)

A1l Source to Image Distances 40"
Kodak T-MAT G Film, TMG-1 and Kodak XMTC Cassettes with Lanex Fast Screens Cl

Anatomical View kVp mA Time mAS Grid
Tibia-Fibula AP 60 40 e 8.0 N
LAT 60 40 i 8.0 N
Knee AP 60 40 .2 8.0 N
LAT 60 40 e 8.0 N
Femur AP 70 30 ) 7.5 N
LAT 70 30 .25 725 N
UPPER EXTREMITIES

Hand AP 60 40 0.33 1.3 N
LAT 60 40 0.66 2.6 N
Wrist AP 60 40 .05 2.0 N
LAT 60 40 0.66 2.6 N
ForeArm AP 60 40 .05 2.0 N
LAT 60 40 .083 3.3 N
Elbow AP 60 40 .1 4.0 N
LAT 60 40 .1 4.0 N
Humorus AP 60 40 .15 6.0 N
LAT 60 40 w5 6.0 N

Shoulder
Internal & External 60 40 .20 8.0 N
Scapula AP 60 40 o 25 10.0 N
Clavicle AP 60 40 .20 8.0 N
Obique 60 40 .25 10.0 N

3-11




SECTION IV
GENERAL THEORY OF OPERATION
4-1 TINTRODUCTION

This section provides the functional block description of the Model 1200
Portable X-Ray System, with each of the functional blocks described in its
normal operating sequence. The functional operation of the X-Ray System is
traced through the Model 1200 Portable X-Ray System Simplified Functional Block
Diagram, Figure 4-1. To supplement this description, paragraphs 4-3, function
of control assembly and paragraph 4-4 function of X-Ray generator assembly,
describe the operational function of each unit and the key subassemblies in the
X-Ray System.

The functional descriptions provided in this section are laid out to match the
breakdowns described in Section V, Troubleshooting. This enables the service
technicians to refer back to the Theory of Operation section and to clarify
troubleshooting procedures.

Detailed schematic diagrams of each of the assemblies are provided in Section
VII.

4-2 FUNCTIONAL BLOCK DESCRIPTION OF THE MODEL 1200 PORTABLE X-RAY SYSTEM

The Control Assembly (Unit 1) conditions the line power, sets the proper voltage
and kVp and sends it to the X-Ray Generator Assembly (Unit 2) for a set selected
time intervals. It also provides to the X-Ray generator assembly 24V AC for

the filament power and collimator Tamp. An additional circuit performs the
mathematical calculation of the milliamp time product (mHs) for all of the
different mA, time, and line frequencies. This is provided as a convenience to
the operator.

The X-Ray Generator Assembly (Unit 2) uses conditioned line power, transforms it
to high voltage, rectifies it, and applies it to the X-Ray tube. It also uses
the 24VAC power to provide a regulated filament supply to stabilize the mA.

EXPOSURE SWITCH
ASSEMBLY 1A7

INE POWER IN CONTROL INTERCONNECT GENERATOR [~
L_—_J ASSEMBLY |————8@  ASSEMBLY AP X-RAYS
UNIT 1 CABLE 1W2 UNIT 2 ity

Figure 4-1. Model 1200 Portable X-Ray System, Simplified Block Diagram
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The mA adjustments are selected by the Control Assembly (Unit 1), however the
calibration of the mA is located in the X-Ray Generator Assembly (Unit 2). This
allows for simplified field service. The Control Assemblies (Unit 1) and X-Ray
Generator Assemblies (Unit 2) may be interchanged without the need for reca-
libration.

4-3 FUNCTIONAL BLOCK DESCRIPTION OF THE CONTROL ASSEMBLY (UNIT 1)

The Control Assembly (Unit 1) provides four major functions, (Figure 4-2).

One, it conditions the line power, provides kVp/mA selection, provides the
precise exposure time intervals necessary, and indicates the mAs (provided as an
operator aid). Each of these functions is described in detail in the following
subparagraphs.

1) Line Conditioning. Line power is applied to the auto transformer
through a two pole Circuit Breaker CBl1 that also functions as an on/off
switch. Relay K1 switches the auto transformer taps for either the 110
or 220 volt range. The normally closed (unpowered) position is the
220V range. This prevents over voltage from being applied during power
turn-on.

The Line Set/Sense PC Board 1A4 measures the line voltage and applies
power to the relay when the line voltage is in the 110V range. The pc
board then Tights up the appropriate set lamp (red for needing adjust-
ment, green for SET) allowing the operator to fine tune the line
voltage by adjusting S1, the LINE SET switch. When the green "SET"
condition occurs, the board then sends a signal to the timer board
allowing an exposure. No exposure can be made when either red lamp is
1it. The line set board also provides two +5 volt power supplies for
the other pc boards and circuits.

2) kVp/mA Selection. After setting the LINE SET, the operator then
selects the kVp/mA combination for the particular exam by adjusting
kVp/mA Selection Switch (S2). The first pole of kVp/mA Selection
Switch S2 (S2A) selects a tap on the auto transformer that provides a
voltage that when applied to the high voltage transformer in the
generator, will produce the desired kVp. The second pole sends a
signal to the generator to set the corresponding mA as follows:

40 mA Pin D is low
30 mA Pin C is low
25 mA Pin C and Pin D is low

The voltage selected by the kVp/mA switch is then applied to a mechani-
cal "safety" relay K2. This relay closes in the prep position of the
operate switch and opens upon release. Releasing the exposure switch
stops the X-Ray, even if the electronics fail. From the safety relay,
the voltage then goes to K3, a solid state relay. K3 is controlled by
a timed 5 volt pulse that is generated by the timer pc board when the
exposure switch is pressed to the X-Ray position.
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3) Timing and mAs Display. The exposure time switch is a BCD coded rotary
switch that provides 24 positions from 1 impluse to 4 seconds. There .
is a red scale on the panel for the first 14 positions, which
correspond to the 50 Hz line frequency setting of the 50/60 Hz switch.

ATl other positions remain the same for both line freguencies. The
exposure time and line frequency data go to both the Timer PC Board 1A3
and mAs PC Board 1A5. At the timer, a sample of the line voltage is
used as a clock for digital circuits that control the exposure time
without any adjustments or error. The timer also provides a delay,

to the exposure time, after each exposure to allow the X-Ray tube to
cool and a delay prior to exposure, to allow the X-Ray tube filaments
to turn on, These are displayed to the user by means of the READY
light. A sample of the X-Ray tube current (mA) is also sent to the
timer pc board. If no current is present during an exposure, then the
X-RAY lamp and buzzer will not function.

4) mAs PC Board 1A5. The mAs PC Board (1A5) functions only as an operator
aid and has no operational function. It takes data from the exposure
time switch, the 50/60 Hz switch, and the kVp/mA switch, performs the
math digitally and displays the computed mAs value.

4-3.1 Timer PCB Assembly Functional Description. (Refer to schematic 700TBS).

When the Tine set is in the green (set) condition and the exposure switch is

pressed to the prep condition, a Tow appears on pin 33. This turns on U6, an

optically isolated traic which in turn energizes the safety relay K2. The same

low is applied to U5D pin 12. The resultant high on pin 11 is delayed from .
being applied to U5C pin 8 by the RC time constant formed by R17 and C8. This

is the time required for turning on the filaments of the X-Ray tube. When U5C

goes low U5B goes high and Q4 turns on the READY lamp.

When the board is "READY" U3D is low and U4C will then allow a Tow from the
X-Ray switch (pin 43) to pass. Therefore even if the exposure switch is
pressed all the way to the X-Ray position immediately, the unit will still go
through its full prep X-Ray sequence. U4A, R25-C9, R24-C7 provide time delays
on turn on and after an exposure, to allow the X-Ray tube to cool. U4A drives
U4B inhibiting an X-Ray "on" command, and U5B preventing the READY light. When
all these conditions are met, U4B through U3C turns U5A which triggers U2 the
main timing circuit.

Timing occurs as follows, a 24VAC voltage is applied to pins 5 and 7 where CR1
and CR2 full-wave rectifies it., The rectified voltage is squared up by Ql and
U3B and sent as a clock (120 Hz for 60 Hz line frequency, 100 Hz for 50 Hz line)
to Ul, the time base generator. Ul is set by the 50/60 Hz switch and the time
switch so that for the first 14 positions of the timer switch, it produces a new
clock equal to the clock generated by U3B and for the last 10 positions a clock
equal to 0.1 seconds. The clock is fed through U3A to pin 14 of U2, the clock
input. It also is gated through U5A to pin 11 where it triggers U2. U2 counts

4-4



in accordance with the BCD coded timer switch settings on pins 1 - 7, and sends
a timed pulse through U4D and Q3 to the solid state relay K3. U8 is a backup
safety timer that will turn off K3 if U2 fails to time out.

A sample of the mA signal is applied to pins 50 and 52. This is applied through
Q7 to U7 which adds about a 1/10 second onto the mA pulse. U7 then drives Q5
and Q6 which in turn drive the X-RAY lamp and buzzer "on". Therefore if the
lamp and buzzer function, then there is mA and X-Ray production. Lamp and
buzzer intervals are extended for very short X-Ray exposures to allow the
operator to hear and see these functions. The extension circuits effect only
the lamp and buzzer and do not effect the actual exposure.

4-3.2 Line Set PCB Assembly Functional Description. (Refer to Schematic
700112). The T1ine power controller includes an auto-transformer which permits
voltage selection via coil taps by means of a line voltage adjust switch (LINE
SET). The line power controller also includes a line voltage monitor pc board
and a line voltage relay. The relay connects the line for 220 V operation. If
110 V is present, the line voltage monitor pc board automatically activates the
relay which switches taps on the auto transformer. Fine adjustment of the Tline
voltage is made by the line voltage adjust switch (LINE SET) and the SET Tamps.

Refer to Schematic # 700112. This pc board performs three functions, 1)
Operates X1 if the incoming line is in the 110V range, 2) To assist the opera-
tor in setting the line set switch by lighting either the high, low, or SET
lamp, 3) To provide +5V power to the system,

1) Transformer T2 is connected to the incoming AC line and its secondary
provides a sample voltage. This is rectified by BR2 and filtered by
C7. If the line is in the 220V range, the resulting DC voltage is high
enough to overcome Zener diode CR4 and turn on Ql. This in turn turns
Q2 off and U3, a optically isolated traic is not activated. The exter-
nal X1 relay remains in its 220V normally closed position. If a 110V
line is applied the sample voltage is not large enough to overcome CR4
and Ql turns off. This turns Q2 on, activating U3 and changing the
relay to the 110V position. By having the 220V range as the unac-
tivated condition, excess voltage is never applied to the other
circuits.

2) Transformer Tl provides a sample of the AC line output after the LINE
SET switch. It is rectified by BR1 and filtered by C4. It is then
applied to the input of two comparaters UlA and Ul1B. These compare
the voltage as follows:

ULA UlB
a) Line voltage to low Low Low
b) Line voltage in current range High Low
c) Line voltage to high High High

In condition a) UlC will also be low and the low lamp will be 1it
through R12-A pine 36 and U2C pin 19. UID will be high. u2Cc will be
high resulting in relay K1 contacts to be open and a low will not be
available to the prep/X-Ray on switch disabling it. In condition
b) (above) both UIC and U1D will be high, driving UZA low. U2B then
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goes high and U2C and D goes Tow. U2C then turns relay K1 on, pro-
viding a hard low to the prep switch. When the prep switch is closed a
Tow is fed back through pin 38 and CR7, freezing the system.

Therefore, after the unit is prepped, the Tine set function is locked
out preventing an interruption of the exposure. U2D lights the SET
lamp.

In condition C ULD will be Tow and the high lamp will light. U2C will
again be driven high opening K1 and preventing an exposure.

4-3.3 mAs Interface PCB Assembly Functional Description. Refer to Figure 4-3
and Schematic 700116. The mAs pc board IA5 provides a user aid in computing

and displaying the mAs that result from any combination of exposure time, line
frequency, and mA. It is not directly involved in X-Ray production. Ul8 does
sample the clock from the timer pc board and if it were missing, would cause the
timer to malfunction.

U9 is the basic system clock generator. It runs at about 80 kHz, but its fre-
quency is not critical since everything is divided down and is proportional to
the clock. Ul3 contains a register and display driver. The object of the
balance of the circuitry is to tell Ul3 to count a number of clock pulses equal
to the mAs number, to then turn off the clock input, and then to have Ul3 store
and display that number. While the number is displayed the counter is reset, a
new train of clock pulses are counted and the display is then refreshed. This
continues so that when either the mA or time settings are changed, the display
is rapidly updated. The numbers remain accurate and stable since they are not
effected by the actual clock frequency, but only by the digitally derived
ratios.

U2 and Ul6 - U26 form the divider preoperational to mA. The mA data enters on
either pin 39, 40, or 51 and is gated by UlD and Ul4 into the registers. The
output on pin 8 of U26 is a divided down ratio of the clock frequency propor-
tional to the mA value selected. It resets the counter U2 and is fed through
U7 to Ul. As an example, if the 25 mA station is selected, U26 would produce
one pulse for every 25 clock pulses. Ul and U3, U4, U27 tunction to divide the
counter proportional to the exposure time setting data from pins 25, 27, 29,
e 335 (35, 3b.

The time between pulses from pin 8 of U27 is now sufficient to allow the correct
number of the original clock pulses to be counted by Ul3 and displayed as the
mAs. Ul3 however, requires a time sequence between when it is told to count,
store and display, and reset. U6 and U8 provide one delay period and U5 and Ul5
another so that the reset and store commands are in the proper sequence. Ul2
and Ull provide a 10:1 reduction in the clock frequency for those time settings
(the first 14) when the clock in the timer pc board is at the line frequency.

4-4 FUNCTION OF X-RAY GENERATOR ASSEMBLY (UNIT 2)

The X-Ray Generator (Unit 2) produces the required X-Rays. See X-Ray generator
detailed block diagram, Figure 4-4. It contains four major components: a
Collimator Assembly (2A1) a Tube Head Assembly (2A2), Yoke Assembly (2A3) and a
Chassis Assembly (2AR3). Reference the tube head assembly functional description
in paragraph 4-4.1 and collimator functional description in paragraph 4-4.2, for
more detailed discussion.
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The X-Ray tube current is controlled by adjusting the power to the tube fila-
ments. To stabilize and set the tube current, the generator contains the
Chassis Assembly 2A4. The chassis assembly rectifies the 24V AC input, and
regulates the DC voltage. The regulated voltage is set by one of three variable
resistors (one for each mA station) selected by the Control Assembly, Unit 1.

The DC voltage then goes to the center tap of the filament transformer primary.
When the exposure switch is operated to the prep position the selected mA data
line goes low which sets the regulator and starts the inverter that drives the
filament transformer primary. No power is applied to the filaments except in
the prep and X-Ray "on" condition. After the filaments come up to operating
temperature the AC power is applied to the H.V. transformer primary. The
resulting H.V. is then full-wave rectified and applied to the X-Ray tube. The
resulting X-Ray beam then passes through the collimator whose lead shutters can
reduce the field size, and on to the object and film.

4-4.1 Collimator (2A1) Functional Description. The Collimator (2A1) is used to
both restrict and define the area covered by the X-Ray beam and to reduce stray

X-Ray radiation. The beam collimated by the two control knobs should cover the

smallest area of the patient necessary to produce the required radiograph.

The collimator allows a stepless adjustment of the X-Ray field-size and utilizes
a light localizer to project a visible beam with coverage equivalent to the
coverage of the X-Ray beam. The calibration scales indicate the light field
sizes at each SID. Accuracy is +/-2% of SID. The collimator incorporates the
following features:

o Pushbutton timer switch which, when pressed, turns the collimator Tight
beam on for 30 seconds. After 30 seconds, the light beam turns off
automatically.

o A special ring device is used to adjust the center of collimator by
+/-2 mm to align the center of visible beam with the X-Ray beam.
(The collimator can be rotated.)

o The light localizer lamp is replaceable with minimal displacement error of
lamp position. The lamp filament position can be easily adjusted.

4-4.1.1 Collimator Timer (2A1A1Al). When the PUSH pushbutton on the collimator
is pressed, the K1 relay contacts close (on Collimator Timer PC Board, 2A1A1Al)
supplying power to the projector lamp. The time is preset for 30 seconds at the
end of this time, the relay contacts open and the collimator lamp turns off.

4-4.2 Tube Head Assembly (2A2) Function Description. The Tube Head (2A2) is a
sealed oil filled assembly, containing the Transformer Assembly (2A2T1) which
has the Filament Transformer (2A2T2), the High Voltage Transformer (2A2T3), the
SXR-100GE X-Ray Tube (2A2DS1), the Full-wave Rectifier Assemblies 2A2Al and AZ,
the Chassis Assembly 2A4 contains the Filament Control PC Board 2A4Al.
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The filament transformer applies a voltage across the X-Ray tube filament, this

voltage varies with mA selected. Across the filament (cathode) and target .
(anode) of the X-Ray tube is applied high-voltage direct current produced by the

diodes connected as a full-wave rectifier. The level of the high voltage

applied to the bridge is determined by the selection of a particular tap on the

auto transformer. Tap selection is determined by the kVp switch.




SECTION V
MAINTENANCE/TROUBLESHOOTING

5-1 INTRODUCTION

This section includes periodic maintenance, testing, troubleshooting, calibra-
tion, alignment, adjustment, replacement, and disassembly procedures for the
Model 1200 Portable X-Ray System. Maintenance can be performed with general-
purpose tools and with special test equipment listed in Table 5-1. The system
is designed to permit the use of standard electronic test equipment whenever
possible, If any item listed in Table 5-1 is not available, an equivalent item
may be substituted.

Table 5-1. List of Special Test Equipment Recommended

Model or
Nomenclature part number Manufacturer Qty

Digital Voltmeter/Ammeter | Model 77 Fluke Il
Storage Oscilloscope Model VC-6020 | Hitachi Il
kVp Divider Model 35080 Keithly 1
Digital mA/mAs Meter Model 35035 Keithly L
Dosimeter Model 35050 Keithly 1
Pulse Counter Model 1910A Fluke 1
Light Meter, Digital Photo | Model Jl6 Tektronix 1
Meter

HVL Test Fixture Nuclear Associates 1
Beam Alignment Test Tool Part No. 07-661 Nuclear Associates 1
Beam Alignment Tool Part No, 07-662 Nuclear Associates 1
Extender Card Part No. 500602 Porta Ray 1

5-2 PERIODIC MAINTENANCE SCHEDULE AND PROCEDURES

The recommended periodic maintenance schedule and procedures for the Model 1200
Portable X-Ray System are presented in Table 5-2. The instructions schedule
includes inspection, cleaning, and lubrication procedures. Table 5-3 provides
the long-term storage, maintenance procedures.

5-3 CLEANING
Use a cloth moistened in warm soapy water (mild soap) to clean the units. Do
not soak the units and do not use strong cleaners or solvents as they may blur

the lettering or dull the finish. To avoid scratching lens, do not polish meter
windows.
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Table 5-2. Preventive Maintenance Schedule and Procedures

Interval Procedure

Monthly Clean unit using procedure in paragraph 5-3, cleaning.

3 Months 1) Visually inspect unit, check electrical cables and connectors
for bent, broken, or loose pins; cracked or broken insulators;
weak, broken or loose pin connections; dirt and corrosion.
Repair as required.

2) Verify that unit meets all of the pre-operational check out
procedures listed in paragraph 3-3.

3) Tighten any loose hardware.

4) Touch up paint, any scratches, chips or exposed metal.

6 Months Perform alignment, adjustment, calibration and checkout
procedures in paragraph 5-5.

Table 5-3. Long Term Storage, Maintenance Procedures

Number of months Procedure Corrective action
6 Months X-Ray Tube (2A2DS1) Return X-Ray Tube 2A2DS1 to
Degassing IDDC/Porta Ray for recharging,

or install X-Ray tube into a
functional Model 1200 X-Ray
System and perform the followH
ing procedure.

Follow the assembly setup and
operating procedures in
Sections 2 and 3 of this
manual. Cycle X-Ray system
starting with the Towest kVp
setting and the shortest
time. Gradually increase mA
and time exposures up to the
maximum kVp and time
settings.
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Table 5-3.

(Continued)

Long Term Storage, Maintenance Procedures

Number of months

Procedure

Corrective action

6 Months

6 Months

6 Months

Tube Head Assembly (2A2)
X-Ray Tube Degassing

Generator Assembly Unit 2
X-Ray Tube Degassing

Model 1200 Portable X-Ray
System X-Ray Tube Degassing

Return Tube Head Assembly
2A2 to 1DDC/Porta-Ray for
recharging or install the
tube head assembly into a
functional Model 1200 X-Ray
System and perform the
following procedure.

Follow the assembly setup and
operating procedures in
Sections 2 and 3 of this
manual. Cycle X-Ray system
starting with the Towest kVp
setting and the shortest

time. Gradually increase kVp
and time exposures up to the
maximum kVp and time settings.

Position the generator
assembly in Model 1200 X-Ray
System and perform the
following procedure.

Follow the assembly setup and
operating procedures in
Sections 2 and 3 of this
manual. Cycle X-Ray system
starting with the lowest kVp
setting and the shortest

time. Gradually increase kVp
and time exposures up to the
maximum kVp and time settings.

Follow the assembly setup and
operating procedures in
Sections 2 and 3 of this
manual. Cycle X-Ray system
starting with the Towest kVp
setting and the shortest
time. Gradually increase kVp
and time exposures up to the
maximum kVp and time settings.
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5-4 INSPECTION/TESTING PROCEDURES

The Model 1200 Portable X-Ray System inspection procedures and operational
acceptance tests are performed simultaneously with alignment, adjustment, and
calibration procedures, paragraph 5-6. If any component fails to comply with
the alignment, adjustment and calibration parameters specified, replace the com-
ponent or refer to the System Troubleshooting Guide, Table 5-4.

5-5 ALIGNMENT, ADJUSTMENT, CALIBRATION AND CHECKOUT PROCEDURES
WARNING

To avoid injury to inexperienced personnel, only trained and
qualified personnel should be permitted access to the internal
portions of the X-Ray generator.

The following paragraphs provide alignment and adjustment procedures for the
X-Ray System. Copy the calibration checklist and use the copy during the
checkout procedure, Figure 5-1. Alignment and adjustment of particular com-
ponents will be performed in any of three situations, as required:

o To correct an operational malfunction
o Subsequent to replacement of a critical component
o As required by the preventive maintenance schedule in Table 5-2.

The X-Ray System is shipped from the factory in a properly aligned and adjusted
condition. Alignment or adjustment should be required only to correct a
malfunction or after replacement of a major operational component, or as
required by preventive maintenance schedule in Table 5-2.

WARNING

Adjustments of power resistors must be performed with all
power to X-Ray System off. Failure to turn off power could
result in bodily injury to servicing personnel.

Step 1) LINE VOLTAGE: Using a digital voltmeter measure and record the AC line
voltage (nominal: 110VAC/60 Hz and 220VAC/50 Hz).

Place the Generator/Collimator Assembly in a test chamber and connect the
interface cable from the Control Chassis (Model 1200-C) to the
Generator/Collimator Assembly (Model 1200-G). Complete and verify the
heading of the Calibration Checklist.

Step 2) LINE SET: Using a digital voltmeter connect the positive lead to Test
Point TP3 and the negative lead to TP4 of the Line Set Board P/N 500504
(located in the card rack of control assembly). Set the digital voltmeter
to the 2VDC scale position. Adjust LINE SET knob until a voltage of
.88VDC is achieved. Move the positive meter lead to TPZ2 and adjust
R2 to 1.05VDC. Move the positive meter lead to TPl and adjust Rl to
.83VDC.
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Step 3)

Step 4)

Step 5)
Step 6)

Step 7)

Step 8)

CALIBRATION SET-UP: Connect the mAs meter to the phone plug (J4)
located in the Control Assembly (500507). Set the following technique
factors; 60 kVp/40 mA and 1/10 seconds. Load the kVp Divider with the
0 = 42 kVp cassette (Filter Pack, P/N 32867C) and place in the X-Ray
field. Set Function Switch to RUN. Connect the kVp divider cable to
the oscilloscope and set up as follows:

Volts/Div: .1 Display: set to Storage
Time/Div : 20 mS Source: Channel 1
Ground Input/trace: lower line Input: DC

Mode: Channel 1 Trigger Mode: Single
Pre-trigger: 2 divisions Push "Ready"

mA/kVp CALIBRATION: With this setup, make an exposure and note the

obtained kVp and mA after each shot. Compute the kVp by counting the
ground Tine as 42 kVp and each division as 10 kVp. Note the mAs
reading and adjust R17/filament control if necessary (turn clockwise to
increase mA, counter-clockwise to decrease mA). Repeat the above pro-
cedure for the following kVp/mA settings and adjust if necessary;

kVp/mA Range Adjustment Point
70 kVp/30 mA R16/Filament Control
80 kVp/30 mA R16/Filament Control

Replace the divider cassette with 0=55 kVp (Filter Pack P/N 32865C) and
repeat the above procedure for the following kVp/mA settings and adjust
if necessary;

kVp/mA Range Adjustment Point
90 kVp/25 mA R15/Filament Control
100 kVp/25 mA R15/Filament Control

If the kVp and mA values are within the tolerances specified in the
calibration checklist, then the calibration of mAs and kVps is complete
and the noted data can be entered on the calibration checklist.

Verify Step 4 with an input voltage of 220 VAC/50 Hz.
TIMER TEST DATA: Connect to output of the kVp Divider (using the 3

Volt Filter Pack, P/N 32659B) to the Pulse Counter and verify the time
base as indicated on the checklist.

EXPOSURE INDICATION: Confirm audible and visual indication of exposure
at all timer settings.

LINE CURRENT: Attach the Ammeter Clamp over the black wire of the line
cord and connect leads to AC ammeter. Set the AC Ammeter to the 200 mA
scale. Make a 1.0 second exposure at 100 kVp, 25 mA. Record meter
reading and observe if reading is within specified tolerance.




Step 9)

Step 10)

Step 11)

Step 12)

Step 13)

mAs METER: Verify the control assembly front panel mAs display
indicates the product of the mA setting and the kVp setting.

REPRODUCIBILITY: Place X-Ray System in test chamber, Set the X-Ray
field SID to 40 inches. Connect the dosimeter to the ion-chamber.
Connect DC Voltmeter (Set to the 2 VDC scale) to binding posts. Set
mode switch to DOSE and turn dosimeter ON. Press zero momentarily to
set meter to voltage 0, +/- .003 volts. If voltage drifts, turn ON
Background and adjust, CW if drifting down, CCW if drifting up.

Set the following technique factors; 100 kVp/25 mA and 1/10 second.
Make an exposure and read the resulting DC voltage from the Dosimeter.
Multiply this figure by 100 (move decimal point 2 places right) and
enter on checklist as mR. Repeat for a total of ten exposures. Using
a statistics program calculator, compute mean (X) and standard
deviation (S). Compute coefficient of variation by dividing standard
deviation by the mean. If unit is within tolerance, enter these values
on checklist.

HALF VALUE LAYER: Set the following technique factors; 100 kVp, 25 mA

and 1/2 second. Place the Half Value Layer Test Tool in the test
chamber without the filter in place. Adjust the Collimator, Dosimeter
Chamber, and Test Tool such that the X-Ray will expose a small circle
in the center of the chamber. Make an exposure, multiply DC volts by
100 (for mR), and enter as the Unfiltered Reading. Place the 2.7 mm
filter over the opening in the Test Tool, make an exposure and record
mR as Filtered Reading. Divide the Filtered Reading by the Unfiltered
Reading and enter on checklist. Result must be greater than 0.5.

LEAKAGE TEST: Close both collimator shutters completely. Set the

following technique factors; 100 kVp, 25 mA and 1.0 second. Place the
ion chamber of the dosimeter on the bottom shelf (40" SID) make an
exposure and record the mR reading. Rotate the unit so an exposure is
made from all six sides. Record all mR readings as position 1 through
position 6 on checklist. Multiply all mR readings by 60 and verify
that no reading exceeds 50 mR. If any reading exceeds 50 mR repair/
replace collimeter.

LIGHT ILLUMINANCE: Open collimator doors and press button to activate

Tamp. Check to insure that the light stays on for a minimum of 15
seconds. Use the light meter with probe placed at 40 inches to measure
light intensity. Set the meter switch to A x 10 and probe switch to
x1. Measure the light intensity in center of each quadrant by pressing
meter button, reading the A scale and multiplying by 10. Enter the
Towest reading on checklist,

5-6




Step 14)

Step 15)

BEAM ALIGNMENT: Rotate collimator so that knobs are facing front and
tighten Tock. Place Alignment Tool (RMI 161A) in beam at 40" and
collimator field just to the outside edge of the silver border. Place
Beam Alignment Tool (RMI 162A) in center of field (center dot at inter-
section of center lines) and adjust beam so that shadow of upper dot
covers lower dot. Readjust borders if necessary. Place identifying
numbers (stock or serial) on upper right corner and take an exposure
at 60 kVp, 2 mAs. Develop film and inspect image. Measure the actual
X-Ray field and record the numbers on the checklist. In addition to
the overall size the center of the X-Ray field must coincide with the
center of the light field within +/- 1% of the SID (0.4").

If the centers are too far out of alignment, adjustment of collimator
light field is necessary. Place the alignment tool in the field such
that the light field is lined up to the outside edge of the silver
border. Place the exposed film on top of the alignment tool making
sure that the exposed border of the film coincides with the silver
border of the alignment tool. Adjust the collimator light field to
coincide with the exposed field of the X-Ray film.

Rotate collimator to access and remove cover plate. 'Locate vertical
and horizontal hex head adjustment bolts, and 2 slotted clamping
screws. Loosen the clamping screws slightly and adjust hex head
bolts.

Move Beam Left — ——-cmmmmcccccecceae Turn horizontal bolt CCW
Move Beam Right --=-----mccmcocenan- Turn horizontal bolt CW
Move Beam Down  ——---emecccceeememe- Turn vertical bolt CCW
Move Beam Up = =——----m-—-mmmmmmmeee Turn vertical bolt CW

Rotate collimator back to original position to check a}ignment by
repeating original procedure. If field cannot be sufficiently centered
with adjustment bolts, notify supervisor otherwise continue.

Place a loaded cassette in the field at 40 inches, set the collimator
shutters so scales read 5.0" x 7.0" on the 40" SID scale and make an
exposure. Develop the film and verify that the actual size is within
tolerance. Record measurements on checklist and attach test films.

FINAL STEP: Verify that the entire checklist has been completed. Sign
and date the checklist.
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CALIBRATION CHECKLIST MODEL 1200

Control Model No. 1200-C Serial No.

Head Model No. 1200-G Serial No.

Tube Model No. SXR-100GE Serial No.

BLD Model No. P180HS Serial No.

Stand Model No, 1200-S Serial No.
1) Line Voltage (no load)  (110V) VAC
(220V) VAC

2) Line Set Adjust (100 VAC/60 Hz)

Test Point Tolerance Voltage
TP3 (line) .87 - .89 vDC
TP2 (high) 1.04 - 1.06 VDC
TP1 (Tow) .81 - .85 vDC

3) mA/kVp Calibration (.1 seconds, 110 VAC, 60 Hz)

Nominal kVp Tolerance Actual Nominal mA  Tolerance Actual
60 55.2 - 64.8 40 35.2 - 44.8
70 64.4 - 75.6 30 26.4 - 33.6
80 73.6 - 86.4 30 26.4 - 33.6
90 82.7 - 97.2 25 22.0 - 28.0
100 92.0 - 108 25 22.0 - 28.0

mA/kVp Calibration (.1 seconds, 220 VAC, 50 Hz)

Nominal kVp Tolerance Actual Nominal mA  Tolerance Actual
60 55.2 - 64.8 40 35.2 - 44.8
70 64.4 - 75.6 30 26.4 - 33.6
80 /3.6 - 86.4 30 26.4 - 33.6
90 82.7 - 97.2 25 22.0 - 28.0
100 92.0 - 108 25 22.0 - 28.0

Figure 5-1. Calibration Checklist (Sheet 1 of 3)
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4) Timer Test Data (measured in pulses)

110 VAC, 60 Hz 220 VAC, 50 Hz
Nominal Spec. Actual Nominal Spec. Actual
0.008 1 0.01 1
0.042 5 0.05 5
1 12 0.1 10
0.8 96 0.8 80
2.0 240 2.0 200
4.0 480 4.0 400

5) Indication of Exposure (Audible and Visual) at all settings from 0.008 sec.
through 4 sec.

6) Line Current

100 kVp @ 25 mA, 110 VAC/60 Hz : amps (less than 30)

100 kVp @ 25 mA, 220 VAC/50 Hz : amps (less than 15)

7) MAS Meter @ 25 mA (tolerance +/- 0 mAs)

Control Timer Settings MAS @ 50 Hz MAS @ 60 Hz
.01/0.008 0.2 0.2
0.1 2.5 25
1.9 37 37
3.0 75 75

8) Reproducibility (100 kVp, 25 mA, .l sec., 110 VAC/60 Hz)

e

Exp. No. m Exp. No. mR

WMo =

Standard Deviation (s) =
------------------------------ = (less than .02)

Average of 10 exposures (x) =

9) Half Value Lever (@ 100 kVp, 25 mA, 1/2 sec. @ 40 in.)

Filtered Reading (2.7 mm)
Unfiltered Reading

= (greater than 0.5)

Figure 5-1, Calibration Checklist (Sheet 2 of 3)
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10) Leakage Test (@ 100 kVp, 25 mA, 1 sec. @ 40")
Tolerance: less than 50 mR/hour

Position mR Reading mR /hour
Front mR x 60 =
Back mR x 60 =
Right mR x 60 =
Left mR X 60 =
Top mR X 60 =
Bottom mR x 60 =

11) Collimator Light Level (greater than 18 foot candles @ 40")

Lowest value of all four quadrants

12) Beam Limiting Device Alignment: (@ 40 in. SID)
(Use collimator test tool RMI 161A & 162A)

X-Ray Field vs. Light Field

Light Field Tolerance X-Ray Field
5.5 1n, X 7.0 an, 5.5 in, 5.1 - 5.9 in.
Lead Pattern 7.0 in, 6.6 - 7.4 ' in.

X-Ray Field : Indicated vs. Actual

Indicated Tolerance Actual
5.0 00, % £.009n5 5.0 11 4.6 - 5.4
o 6.6 - 7.4

** ATTACH TEST FILMS TO CALIBRATION SHEET **

COMMENTS:

CALIBRATED BY: DATE:

Figure 5-1. Calibration Checklist (Sheet 3 of 3)
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5-6 GEAR BOX ASSEMBLY 3A3 ALIGNMENT AND ADJUSTMENT

The Gear Box Assembly 3A3, component location and alignment, adjustment require-
ments are provided in Section VII, Drawing No. 500581, Gear Box Assembly. Do
not assemble the gear box assembly without referring to this drawing. The gear
box assembly does not require periodic alignment or adjustment and should only
require alignment after a repair/replacement procedure.

5-7 TROUBLESHOOTING

If any of the operational tests described in paragraph 5-5 cannot be success-
fully completed, a fault is indicated. To isolate the fault, refer first to
Table 5-4, System Troubleshooting Guide.

The system troubleshooting guide will refer to a detailed assembly/subassembly
troubleshooting procedure or the alignment, adjustment, calibration and checkout
procedures. The subsequent troubleshooting procedures isolate the fault either
to a replaceable assembly or component. Each repairable assembly has its own
troubleshooting procedure for use at the depot level.

Once a fault has been isolated, standard tests of the outputs of each suspect
module or components should be performed. During testing, reference should be
made to the appropriate schematic diagram in Section VIII. To accelerate fault
isolation, the substitution method of replacing a suspect module with an iden-
tical module known to be in good operational condition may be employed. This
method is recommended for modules which can be easily replaced, such as pc
boards. Tables 5-4 through 5-12 list the troubleshooting guide for each
assembly. Table 5-6 provides the technician with the wiring harness (1IW1l) con-
tinunity checklist.

5-8 REPLACEMENT, DISASSEMBLY AND REPAIR PROCEDURES

The following paragraphs provide instructions for parts replacement. The
instructions are limited to those parts/assemblies for which replacement proce-
dures are not obvious. To locate a part/assembly location drawing, refer to

the Parts Catalog. Where disassembly is required, a disassembly procedure is
included. If required, the associated parts location diagram in Section VI is
referenced. Where necessary, references are made to Section VII diagrams to
support the disassembly procedure. In those instances where parts replacement
is not the reverse of the removal procedure, specific replacement procedures are
included.

5-8.1 Inspection/Check Procedures. Inspect the disassembled components under
a strong light for visible evidence of mechanical and electrical defects. Use
the following steps as a general inspection guide.

1. Check all parts for distortion, cracks, and other damage.

2. Check all hardware having threaded parts for burrs and stripped or
damaged threads.



Table 5-4.

System Troubleshooting Guide

Malfunction

Probable cause

Corrective action

If any of the turn-on
checkout procedures
fail

Aiming lamp not
functioning

X-Ray field appears
to be improperly
positioned

. Any problems with X-Ray

intensity or uniformity

Gear box crank does not
1ift/lower, or excessiveg
force required

. Any mechanical problems,

wheels don't turn,
pivot points don't
pivot etc.

1. Control Unit 1
2. Cable 1w2
3. Generator

Unit 2

Collimator
Assembly 2Al

Collimator out of
alignment

Out of calibration

Gear box assembly
3A3

Dirt or corrosion
build up

Substitute another control or
generator or cable to determing
which component is defective.
No calibrations or adjustments
are required. Refer to the
troubleshooting guide for the
defective components for
further repair.

Replace Collimator Assembly
2A1 or refer to Collimator
Assembly 2Al troubleshooting
procedure, Table 5-10.

Refer to paragraph 5-6,
Alignment, Adjustment,
Calibration and Final Checkout
Procedures.

Refer to paragraph 5-6,
Alignment, Adjustment,
Calibration and Final Checkout
Procedures.

Replace Gear Box Assembly 3A3
or refer to gear box assembly
alignment and adjustment
procedure, paragraph 5-7.

Disassemble, clean, apply a
light lubricant such as WD-40
or equivalent, reassemble,




Table 5-5. Control

Assembly Unit 1,

Troubleshooting Guide

Malfunction

Probable cause

Corrective action

illuminate

does not illuminate

illuminate

Power ON Tamp does not j 2

One of the line set lamps DIt

No mAs displayed e

READY Tight does not 1s

Bad Tamp

. Bad 1A6AIK1

relay

. Bad Line Set

PC Board 1A4

Bad lamp

. Bad Line Set

PC Board 1A4

Loosen ribbon
Cable 1A1W4

. Defective mAs

Display PC
Board 1A1A2

. Defective mAs

Interface PC
Board 1A5

. Defective Line

Set PC Board
1A4

Bad lamp

. Bad 1A3 pc

board

. Bad 1A4 pc

board
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Replace lamp.

Reverse 1A6A1K1 and 1A6A1KZ if
lamp lights replace K2.

Replace Line Set PC Board 1A4
or refer to line set pc board
troubleshooting procedure,
Table 5-7.

Rotate line set switch to see
if other lamps illuminate.
If they do, replace bad lamp.

Replace Line Set PC Board 1A4
or refer to line set pc board
troubleshooting procedure,
Table 5-7.

Check for proper connections.

Replace mAs Display PC Board
1A1A2.

Replace mAs Interface PC Board
or refer to mAs pc board
troubleshooting procedure,
Table 5-8.

Replace Line Set PC Board 1A4
or refer to line set pc board
troubleshooting procedure,
Table 5-7.

Replace lamp.

Replace Timer PC Board 1A3 or
refer to timer pc board
troubleshooting procedure,
Table 5-6.

Replace Line Set PC Board 1A4
or refer to line set pc board
troubleshooting procedure,
Table 5-7.




Table 5-5. Control Assembly Unit 1, Troubleshooting Guide
(Continued)
Malfunction Probable cause Corrective action

Green SET lamp does not
light at any line set
switch position

Improper mAs display

READY 1ight does not go
of f and back on when
exposure switch is
depressed to the first
(prep) position

No exposure

Defective Line Set
PC Board or mis-
calibrated 1A4 pc
board

. 50/60 Hz switch

in wrong
position

. Defective

Display Board
1A1A2

. Defective mAs

Board 1A5b

. Defective

Ribbon Cable
1W3

. Defective Timen

Switch Assembly
1A1A1

Defective Timer PC
Board 1A3

. Defective 1A3

Timer Board

. Defective

Relay 1A6A1K3

. Defective

Relay 1A6A1K2

5-14

Replace Line Set PC Board 1A4,
if problem continues
recalibrate using procedure in
paragraph 5-6. Refer to

Table 5-7 for line set pc
board troubleshooting
procedures.

Set line frequency switch to
correct frequency.

Replace Display Board 1AlAZ2.

Replace mAs Board 1A5 or refer
to mAs interface pc board
troubleshooting procedure,
Table 5-8.

Replace ribbon cable.

Replace Timer Switch Assembly
1A1A1.

Replace Timer PC Board 1A3 or
refer to Timer PC Board 1A3
troubleshooting procedure,
Table 5-6.

Replace Timer PC Board 1A3 or
refer to Timer PC Board 1A3
troubleshooting procedure,
Table 5-6,

Replace Relay 1ABAIK3.

Replace Relay 1A6A1KZ2.




Table 5-5.

Control Assembly Unit 1,
(Continued)

Troubleshooting Guide

Malfunction

Probable cause

Corrective action

No exposure
(continued)

Short exposure

Long exposure

Improper exposure

4, Defective
Cable 1W2

5. Defective
Generator
Unit 2

6. Defective
Exposure
Switch 1A7

1. Defective 1A3
PC Board

2. Defective X-Ray
Generator
Assembly Unit 2

1. Defective 1A3
board

2. Defective 1Al1Al
board

3. Defective
Ribbon Cable
1A2W3

Qut of calibration

Replace Cable 1W2.

Refer to X-Ray Generator
Assembly Unit 2 troubleshooting
procedure, Table 5-9.

Replace Exposure Switch 1A7
assembly.

Replace Timer PC Board 1A3 or
refer to Timer PC Board 1A3
troubleshooting procedure,
Table 5-6.

Refer to X-Ray Generator
Assembly Unit 2 troubleshooting
procedure, Table 5-9.

Replace Timer PC Board 1A3 or
refer to Timer PC Board 1A3
troubleshooting procedure,
Table 5-6.

Replace defective PC Board
1A1A1.

Replace defective PC Board
1A2ZW3.

Refer to calibration procedure
paragraph 5-7.
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Prior to the start of the following troubleshooting procedures observe the
following warnings, cautions and notes.

WARNING

Dangerous voltages present inside the control assembly,
exercise caution.

CAUTION

Power must be turned off while removing/installing
printed circuit boards and extender card.

CAUTION

Extender card will fit into all three printed circuit
board slots and all three printed circuit boards will
fit into extender card. Remove and test only one board
at a time to prevent the possibility of plugging the
wrong printed circuit board into the wrong slot.

NOTE

Turn power off. Remove control assembly case, install
extender card, restore system power prior to performing
timer pc board troubleshooting procedure.
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Table 5-6.

Timer PCB Assembly (1A3) Troubleshooting Guide

Malfunction

Extender
card test
point no.

Probable cause

Corrective action

No READY light

No READY light
af ter exposure

1. 33

27

U5 Pin 4

51

53

45

Operate exposure
switch to prep

Operate exposurg
switch to prep

Operate U4, U5
exposure switch
to prep

Operate Q4
exposure switch
to prep

ua, U2

u4, U5

5-17

Voltage goes from +4V to OV.

Voltage goes from OV to +5V.
After .3 seconds it returns
to OV. If not correct,
replace U5 and/or related
component. See Extender
Card Test Point 27 waveform,
Figure 5-2.

Voltage goes from +5V to OV.
After .3 seconds it returns
to +5V. If not correct,
replace U5 or U4.

Voltage goes from OV to +5V.
After .3 seconds it returns
to 0V. If not correct,
replace Q4.

Make an exposure. Observe a
5V pulse = to the selected
time interval. If not
correct, check signal timing
on chip U2. See Extender
Card Test Point No. 53 wave-
form, Figure 5-2.

Observe U4 goes to OV at the
end of the exposure and
remains low for 15-60
seconds. IT not correct,
check U4 and U5 using the
Extender Card Test Point No.
45 and 49 waveforms.

Compare Extender Card Test
Point waveform with Extender
Card Test Point No. 47
waveform, Figure 5-2.

If waveforms are not correct,
replace U4 or U5 as required,




Table 5-6.

(Continued)

Timer PCB Assembly (1A3) Troubleshooting Guide

Malfunction

Extender
card test
point no.

Probable cause

Corrective action

No or improper
exposure

No exposure

Pin 43

No buzzer & no
X-Ray ON
lamp

1. 31

Qi

15

29

52, 57

CR1, CRZ, Q1

Ul, 1AI1Al1, U3

U1, 1A1Al, U3

ul, U3, U5

CR8, U4, U5

Q7, U7, Q5, Q6

120 Hz square wave (60 Hz
line). 1If not present, check
CR1, CR2, Ql. See Extender
Card Test Point No. 31
waveform, Figure 5-2.

Set time switch to 1/60 sec.
120 Hz, check pulse. If not
correct, check Ul, 1AIAl or

us.

Set time switch to 1/2 sec.
10 Hz clock pulse. If not
correct, check U3, Ul or
1A1A1. See Extender Card
Test Point No. 17 waveform,
Figure 5-2.

Make an exposure and compare
Extender Card Test Point No.
15 with Extender Card Test

Point No. 15 waveform, Figure
5-2.

Make an exposure, observe a
timed signal starting at +5V
and going low for the timed
period, If not correct,
trace low from exposure
switch at Extender Card Test
Point No. 43 through CRS8,
U4, to U5 Pin 2. See Extenden
Card Test Point No. 29 wave-
form, Figure 5-2 and compare
with U5 pin 2. If U5 pin 2
goes low replace UZ2.

Make an exposure, check for
presence of mA signal at

Extender Card Test Point No.
52. Check Q7 output. Check
Q7, U7, Q5, Q6. Compare

Extender Card Test Point No.
52 waveform, with the wave-

form on Extender Card Test
Point No. 57, Figure 5-2.
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TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 15 WAVEFORM

+ PROBE - X10
JLLLLLLLLE e lbey Lllgi]_ll Lilpisaneipenpleeel VEHT - -2v
LR LU R LA IIII:.;III LRR SN LALRRE LR REAA HORIZ ¥ 20MS
¥ TP ~
+ < oV
TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 17 WAVEFORM
+ UNIT MUST BE SET TO
: 1/2 SEC AT 25 mA
ES PROBE - X10
SLLLLLL LLll :!:I_ VEHT B -2V
H T HH R HORIZ - 20MS
£ TP - 17
i < ov

TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 27 WAVEFORM

THIS SIGNAL WILL HAPPEN
WHEN PREPING THE UNIT

LLLL

PROBE X10
VERT - 2V

B HORIZ .5 SEC
TP - 27

LiLiiibpetd
i

< OV

LRRRE AR LA IIIL.J’T LR AN AR

Lipatent et

Figure 5-2. Timer PC Board Test Point Waveforms (Sheet 1 of 4)
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TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 31 WAVEFORM

LARAE LRAR

Libiiitioat ittty

E PROBE - X10
I : : VERT - .2V
SPPLIRY || VL] | YOO PRVNCY 4 O O HORIZ - 5MS
N TP - 31
< OV

Litptipet
LRRRE LARLS

TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 45 WAVEFORM THIS SIGNAL WILL HAPPEN

WHEN EXPOSURE IS MADE.
SIGNAL WILL VARY FROM
S5SECTO.6SEC

PROBE

X10
= VERT - .2V
2 HORIZ - .1SEC
TP - 45

< OV

+

Litcpeip iyt nteenl
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INENEEEERL R

TIMER PC BOARD EXTENDER CARD

TEST POINT NO. 47 WAVEFORM THIS SIGNAL WILL HAPPEN

WHEN EXPOSURE IS MADE.
SIGNAL WILL VARY FROM
S5SECTO.6SEC

LilLlLill
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PROBE - X10
VERT - 2V
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TP - A7
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-4
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Figure 5-2. Timer PC Board Test Point Waveforms (Sheet 2 of 4)
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END OF
EXPOSURE

TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 49 WAVEFORM

¥
\\\ +
PR R
F < OV
TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 52 WAVEFORM
+ < OV

TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 53 WAVEFORM
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Ty aed BN RLRES B

e

UL LLRA®

< OV

AT S s W

UL BLLALAL

THIS SIGNAL WILL HAPPEN
AT THE END OF EXPOSURE.
VOLTAGE WILL INCREASE
BACK TO 2V IN 20 TO 25 SEC

PROBE - X10
VERT - 2V
HORIZ - .2SEC
TR - 49
PROBE - X10
VERT - .2V
HORIZ - .1SEC
TP - 52

THIS SIGNAL WILL HAPPEN
WHEN EXPOSURE IS MADE.

PROBE - X10
VERT - .2V
HORIZ - .1SEC
TP - 53

Figure 5-2. Timer PC Board Test Point Waveforms (Sheet 3 of 4)
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TIMER PC BOARD EXTENDER CARD
TEST POINT NO. 57 WAVEFORM

THIS SIGNAL WILL HAPPEN

" WHEN EXPOSURE IS MADE
- PROBE - X10
+ VERT - 2V
HHHH HORIZ - .1 SEC
= TP = 157
< ov

LR LN AN L

Figure 5-2. Timer PC Board Test Point Waveforms (Sheet 4 of 4)
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Prior to the start of the following troubleshooting procedures observe the
following warnings, cautions and notes.

WARNING

Dangerous voltages present inside the control assembly,
exercise caution.

CAUTION

Power must be turned off while removing/installing
printed circuit boards and extender card.

CAUTION

Extender card will fit into all three printed circuit
board slots and all three printed circuit boards will
fit into extender card. Remove and test only one board
at a time to prevent the possibility of plugging the
wrong printed circuit board into the wrong slot.

NOTE
Turn power off. Remove control assembly case, install

extender card, restore system power prior to performing
line set pc board troubleshooting procedure.
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Table 5-7.

Line Set PCB Assembly (1A4) Troubleshooting Guide

Extender
card test
Malfunction point no. Probable cause Corrective action

Prevents mAs 57 & 58 CR5, CR6, VR2, | Measure +5V output at

board from Clo,; Cl1 Extender Card Test Point No.

functioning 57 & 58. If not present,
check CR5, CR6, VR2, C1l0,
Cll.

Prevents timer 3% 4 CR1, CR2, VR1, | Measure +5V at pins 3 & 4.

board from Cl, €2 If not present, check CR1,

functioning ERZ; "VR1, €l, G2.

Does not switch Q2 T2, BR2, CR4, Operate from 110VAC Tine,

from 220VAC to Ql; E£R3, 02, measure voltage on Q2

110VAC operation u3 collector of approximately
zero volts. If not correct,
check T2, BR2, CR4, Ql, CR3,
Q2. 1If OK check U3.

Line set lamps 26, 28, 30 | Ul and U2 To check Ul and U2. Compare

do not function the following waveforms:

properly
Extender Card Test Point No.
26 with LINE SET, waveform,
Figure 5-3.
Extender Card Test Point No.
28 with LINE SET, waveform,
Figure 5-3.
Extender Card Test Point No.
30 with LINE SET, waveform,
Figure 5-3.

Improper mA 42 K1 Replace Ul and U2 if wave-

signal and obtain
set condition,
no exposure

forms are not correct.
Extender Card Test Point No.
42 should be less than 0.1
volts. If not correct,
check K1.
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LINE SET PC BOARD EXTENDER CARD
TEST POINT NO. 26 WAVEFORM

¥ TEST POINTS 1 & 2 MAY
+ VARY WITH CALIBRATION
PROBE - X10
e VERT - 50mV
L bpd ety Jlla':llll LLLLILLL L bt HOH'Z = 5mS
LB BN L R LR L |T1¥rlll LLRAS RAREE LR LR TP = 26
:: < oV
LINE SET PC BOARD EXTENDER CARD
TEST POINT NO. 28 WAVEFORM
- 2 PROBE - X10
£ VERT - 50mS
HHTHHHTHH R HORIZ - 5mS
¥ TP - 28
i < ov

LINE SET PC BOARD EXTENDER CARD

TEST POINT NO. 30 WAVEFORM THIS SIGNAL SHOWN IN SET
STATE. IT WILL VARY WITH
LINE SET SWITCH OR
VARIATION OF LINE VOLTAGE

PROBE - X10

¥ VERT - 50mV
e T HORIZ - 5mS

» TP . 30

= < OV

Figure 5-3. Line Set PC Board Waveforms
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Prior to the start of the following troubleshooting procedures observe the
following warnings, cautions and notes.

WARNING

Dangerous voltages present inside the control assembly,
exercise caution.

CAUTION

Power must be turned off while removing/installing

printed circuit boards and extender card.

CAUTION

Extender card will fit into all three printed circuit
board slots and all three printed circuit boards will

fit into extender card.

Remove and test only one board

at a time to prevent the possibility of plugging the
wrong printed circuit board into the wrong slot.

Turn power off.

NOTE

Remove control assembly case, install

extender card, restore system power prior to performing

mAs pc board troubleshooting procedure.

Table 5-8.

mAs Interface PCB Assembly (1A5) Troubleshooting Guide

Malfunction

Extender
card test

point no. Probable cause

Corrective action

Missing segments
in mAs display

Non-function

ul3

U2, Ule-uz2z

5-26

Replace

Observe clock output
frequency at Extender Card
Test Point No. 9 of approx-
imately 66 Khz, if not
correct, replace U9.

Set 1/2 sec, and 25 mA on
control. Observe Extender
Card Test Point No. 7 for
new pulse train equal to
1/25 of the clock freguency.
If not present, check/replace

U2 and Ul6-U26.




Table 5-8.

mAs Interface PCB Assembly (1A5) Troubleshooting Guide

(Continued)

Malfunction

Extender
card test
point no.

Probable cause

Corrective action

Non-function
(continued)

6. 53, 55
and 57

ul, U3, U4,
uz7, u7

us, ug, Ull

ull, Uiz, U15

U5, U15

Set 1/2 sec. and 25 mA on
control. Observe Extender
Card Test Point No. 6 for
frequency of 1/5 plus 50 us
of Extender Card Test Point
No. 7. If not correct,
check/replace Ul, U3, U4,
uz27, U7.

Set 1/2 sec. and 25 mA on
control. Observe Extender
Card Test Point No. 50 for
frequency of 1/10 of Extenden
Card Test Point No. 7. If
not correct, check/replace
ue, U8, Ull.

Observe Extender Card Test
Point No. 52 that the pulse
train equals the width of
Extender Card Test Point No.
50 (positive going signal).
If not correct, check/replace
Ull, UL2, 015,

Compare Extender Card Test
Point Nos. 53, 55 and 57
waveforms. If not correct,
check/replace U5, U15.
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Figure 5-4, mAs PC Board Waveforms (Sheet 1 of 3)
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mAs PC BOARD EXTENDER CARD
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Figure 5-4. mAs PC Board Waveforms (Sheet 2 of 3)
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mAs PC BOARD EXTENDER CARD

TEST POINT NO. 55
£ PROBE - X10
= 5 VERT - .2V
LllilblElLiLelyesy 1“5;!_ slogeel g srag HORIZ 3 1ms
TIT[TTIT rr“ |£'_:| LS LEAAE RARAS TTeT TP - b5
: b
mAs PC BOARD EXTENDER CARD
TEST POINT NO. 57
Es PROBE - X10
E S VERT - -2V
SR e —— HORIZ - -5MS
3 TP 97
! < ov

Figure 5-4, mAs PC Board Waveforms (Sheet 3 of 3)
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Table 5-9. X-Ray Generator Assembly Unit 2 Troubleshooting Guide

Malfunction

Probable cause

Corrective action

Short exposures

No mA/wrong mA

No collimator light

H.V. Arcing

Chassis Assembly

Collimator
Assembly 2A1 or
Control Assembly
Unit 1

Paragraph 5.7, step 6. Replace
tube head assembly or refer to
recalibration of mA.

Paragraph 5.7, step 6. Replace
chassis and refer to
recalibration of mA.

Check for 24VDC coming into
collimator at J6A, J6C. If
24VDC is not present, refer to
Control Assembly Unit 1
troubleshooting procedure,
Table 5-4. If 24VDC is
present, refer to collimator
assembly troubleshooting
procedure, Table 5-10.
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Table 5-10. Collimator Assembly (2Al) Troubleshooting Guide

Malfunction Probable cause Corrective action
No collimator light 1. 24VDC power Check for 24VAC power at
from control collimator connector. If powen
assembly not is not present, refer to
available Control Assembly (Unit 1)
troubleshooting procedure,
Table 5-4.
2. Bulb Replace bulb,
3. Collimator Replace Collimator Timer PC
Timer PC Board | Board 2A1A1A1.
2A1A1A1
4. Collimator Refer to paragraph 5-7.
light out of Perform procedure Step 16.
alignment
5. Collimator Replace mirror.

mirror broken
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Prior to the start of the following troubleshooting procedures observe the
following warnings and notes.

WARNING

Dangerous voltages present inside the X-Ray Generator
assembly.

NOTE

Remove X-Ray Generator cover plate to access chassis assembly.

Table 5-11. Chassis Assembly (2A4) Troubleshooting Guide

Malfunction Probable cause Corrective action
No mA/wrong mA 1. VR2 shorted or | Check for regulated voltage
open at pin 1 TB2. If not present,

check /replace VR2, BR1, C8.

2. Inverter 1. Check U5 for clock output,
inoperative 2. With exposure switch in
"orep" position, observe
clock at:

a) Collector of Q1 & Q2
b) Pin 5 of U6 & U7
¢) Cathode of CR6 & CR8

3. mA signal Rotate kVp switch through all
decoding positions and observe a low

(when exposure switch is in
the "prep" position the
signal will go low) at U3

Pin 3 for 40 mA

Pin 6 for 30 mA

Pin 8 for 25 mA.

If not, check continuity of
kVp switch and/or replace U3.

4, Filament Replace filament control pc
control pc board or refer to Table 5-12
board for filament control pc board

troubleshooting guide.
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Prior to the start of the following troubleshooting procedures observe the
following warnings and notes. .

WARNING

Dangerous voltages present inside X-Ray Generator Assembly
NOTE

Remove X-Ray Generator cover plate to access chassis assembly.

Table 5-12. Filament Control PC Board (2A4Al) Troubleshooting Guide

Malfunction Probable cause Corrective action
No mA/wrong mA s L R R 2 Rotate kVp switch through all
U8 positions and observe a low

when unit is preped at
U3 pin 3 for 40 mA,
U3 pin 6 for 30 mA,
U3 pin 8 for 25 mA.
If not correct, replace U3, U4.

No mA Us Check to see if clock signal
output is on U5 pin 1 (See

waveform TPl on Figure 5-5).
If not present, replace US5.

Have clock signal with U4, Us SE,- 03, Observe waveforms with probes
no mA output Q4 connected between TP2 and TP3.
Compare to filament control
TP2 and TP3 waveform, Figure
5-5. If not present, look on
gates. If signal is present
replace Q3, Q4. If not
present, replace U4, U5, U7.
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FILAMENT CONTROL PC BOARD

TEST POINT NO. 1

£ PROBE - X10
E . VERT - .2V

VIR PIVOLF WP P O LA HORIE = S8t
i v TP - 1 CLOCK
5 <ov

FILAMENT CONTROL PC BOARD
TEST POINT NO(S) 2 &3

+ PROBE - X10
+ VERT - 1V
s HORIZ - 5m SEC

s R s e OV TR L 2 g 3

.\
fhe
o

Figure 5-5, Chassis Assembly Waveforms
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Table 5-13. Wiring Harness (1Wl) Troubleshooting Continuity Checklist

FROM 10 &

Connector, pin no. Connector, pin no. Wire
no.
GND-L UG 1A1J3-D 89
GND-L UG 1A1S2C-COM 92
GND-LUG 1A6A1J4-1 99
GND-L UG 1A6TB1-11 13
1A1A1-3 1A6F2-2 12
1A1CB1-1 1A1J1-X 1
1A1CB1-2 1A1J1-Y 2
1A1CB1-3 1A6A1K1-1 4
1A1CB1-4 1A6A1K1-8 5
1A1D1-1 1A1S2B-4 63
1A1D1-2 1A1S2B-3 64
1A1D2-1 1A1S2B-4 65
1A1D2-2 1A1S2B-1 66
1A1GNP-LUG 1A1J1-7 3
1A1J1-GND 1A1RT-GND 95
1A1J1-X 1A1CB1-1 1
1A1J1-Y 1A1CB1-2 2
1A1J1-7 1A1GNP-LUG 3
1A1J2-A 1AB6A1K2~6 55
1A1J2-B 1A6A1K3-2 54
1A1J2-C 1A1S2B-2 60
1A1J2-D 1A1S2B-1 59 .
1A1J2-E 1A6F2-2 56
1A1J2-F 1A6F1-2 57
1A1J2-G 1A6A1J4-3 97
1A1J2-H 1A6A1J4-1 96
1A1J3-A 1A274-18 86
1A1J3-B 1A204-21 87
1A1J3-C 1A2J04-17 88
1A1J3-D GND-L UG . 89
1A1L1-A 1A1L2-A 71
1A1L1-A 1A2J04-11 70
1A1L.1-B 1A2J4-15 73
1A1L2-A 1A1L1-A 74
1A1L2-B 1A2J4-13 72
1A1L3-A 1A2J4-4 74
1A1L3-B 1A2J4-19 75
1A1L4-A 1A2J4-14 78
1A1L4-B 1A2J4-22 79
1A1L5-A 1A2J04-12 76
1A1L5-8B 1A2J4-30 77
1A1L6-A 1A6TB1-8 93
1A1L6-B 1A6A1K2-8 94
1A1RT-GND 1A1J1-GND 95
1A1S/A-COM 1A6A1K1-5 9
1A1S/A-5 1A1S18B-4 24
l
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Table 5-13. Wiring Harness (1Wl) Troubleshooting Continuity Checklist

(Continued)

FROM T0

Connector, pin no. Connector, pin no. Wire

no.

1A1S/A-6 1A1S18-6 27
1A1S/A-7 1A1S1B-8 31
1A1S/A-8 1A1S1B-10 34
1A1S/B-COM 1A6A1K1-6 10
1A15P1-1 1A2J4-28 90
1A1SP1-1 1A234-29 91
1A1S51A-1 1A6TB2-1 16
1A151A-10 1A6TB1-3 37
1A1S1A-11 1A6TB1-4 38
1A1S1A-2 1A6TB2-2 17
1A1S1A-3 1A6TB2-3 18
1A1S1A-4 1A6TB2-5 20
1A1S1A-5 1A6TB2-7 23
1A1S1A-6 1A6T82-9 26
1A1S1A-7 1A6TB2-11 30
1A1S1A-8 1A6TB2-13 33
1A1S1A-9 1A6TB1-2 36
1A1S18-1 1A6TB2-4 19
1A151B-10 1A1S/A-8 34
1A151B-11 1A6TB1-1 35
1A1S1B-2 1A6S/A-4 21
1A1S18-4 1A1S/A-5 24
1A1S51B-5 1A6TB2-8 25
1A1S1B-6 1A1S/A-6 27
1A1S1B-7 1A6TB2-10 29
1A151B-8 1A1S/A-7 31
1A1S1B-9 1A6TB2-12 32
1A152A-COM 1A6A1K2-1 45
1A1S2A-1 1A1S2A-2 40
1A1S2A-1 1A6TB1-5 39
1A1S2A-2 1A1S2A-1 40
1A1S2A-3 1A152A-4 42
1A1S2A-3 1A6TB1-6 41
1A152A-4 1A1S2A-3 42
1A1S2A-5 1A6TB1-7 43
1A1S2B-COM 1A204-17 58
1A1528B-1 1A1D2-2 66
1A152B-1 1A1J2-D 59
1A152B-2 1A1J2-C 60
1A1528-2 1A1528-3 61
1A152B-3 1A1D1-2 64
1A152B-3 1A1S2B-2 61
1A152B-4 1A1D1-1 63
1A152B-4 1A1D2-1 65
1A1S2B-4 1A1S2B-5 62
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Table 5-13. Wiring Harness (1W1) Troubleshooting Continuity Checklist

(Continued)

FROM T0

Connector, pin no. Connector, pin no. Wire

no.

1A1S2B-5 1A152B-4 62
1A1S2C-COM GND-LUG 92
1A1S2C-COM 1A1S3A-C1 83
1A1S2C-COM 1A294-1 84
1A152C-1 1A2J4-33 81
1A1S2C-2 1A1S2C-3 82
1A1S2C-3 1A1S2C-2 82
1A1S2C-3 1A2J04-31 80
1A1S3A-C1 1A1S2C-COM 83
1A1S3A-2 1A2J4-10 69
1A1S3B-C2 1A2J4-6 67
1A1S3B-7 1A2J4-8 68
1A2J4-1 1A1S2C-COM 84
1A2J4-10 1A1S3A-2 69
1A2J04-11 1A1L1-A 70
1A2J4-12 1A1L5-A 76
1A2J4-13 1A1L2-B 72
1A234-14 1A1L4-A 78
1A2J4-15 1A1L1-B 73
1A2J4-16 1A6A1K2-2 47
1A204-17 1A133-C 88
1A204-17 1A1S2B-COM 58
1A204-18 1A1J3-A 86
1A2J04-19 1A1L3-B 75
1A2J4-20 1A6A1K3-3 51
1A2J4-21 1A1J3-B 87
1A2J4-22 1A1L4-B 79
1A204-23 1A6A1X1-7 48
1A2J4-24 1A6A1J04-2 98
1A2J4-25 1A6A1K1-8 49
1A2J34-26 1A6A1K3-4 52
1A294-27 1A6A1K1-2 50
1A204-28 1A1SP1-1 90
1A2J4-29 1A1SP1-1 91
1A2J4-30 1A1L5-B 77
1A2J4-31 1A1S2C-3 80
1A204-33 1A1S2C-1 81
1A234-4 1A1L3-A 74
1A2J4-5 1A6F1-2 15
1A2J4-6 1A1S3B-C2 67
1A2J4-7 1A6A1K2-7 85
1A2J4-8 1A1S3B-7 68
1A234-9 1A6TB1-8 44
1A6A104-1 GND-LUG 99
1A6A1J4-1 1A1J2-H 96
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Table 5-13.

Wiring Harness (I1Wl) Troubleshooting Continuity Checklist
(Continued)

FROM T0

Connector, pin no. Connector, pin no. Wire

no.

1A6A104-2 1A2J4-24 98
1A6A1J4-3 1A1J2-G 97
1A6AIK1-1 1A1CB1-3 4
1A6A1K1-1 1A6A1K1-7 6
1A6A1K1-2 1A234-27 50
1A6A1K1-3 1A6TB1-8 8
1A6A1K1-4 1A6T81-9 7
1A6A1K1-5 1A1S/A-COM 9
1A6A1K1-6 1A1S/B-COM 10
1A6A1K1-7 1A274-23 48
1A6A1K1-7 1A6A1K1-1 6
1A6A1K1-8 1A1CB1-4 5
1A6A1K1-8 1A234-25 49
1A6A1K2-1 1A1S2A-COM 45
1A6A1K2-2 1A2J4-16 47
1A6A1K2-3 1A6A1K3-1 53
1A6A1K2-6 1A1J2-A 55
1A6AL1K2-7 1A234-7 85
1A6A1K2-7 1ABAL1K2-8 46
1A6A1K2-8 1A1.6-B 94
1A6A1K2-8 1ABALK2-7 46
1A6A1K2-8 1A6TB2-9 28
1A6A1K3-1 1A6A1K2-3 53
1A6A1K3-2 1A1J2-8B 54
1A6A1K3-3 1A234-20 51
1A6A1K3-4 1A2J4-26 52
1A6F1-1 1A6TB1-12 14
1A6F1-2 1A1J2-F b7
1A6F1-2 1A2J34-5 15
1A6F2-1 1A6TB1-10 11
1A6F2-2 1A1AL-3 12
1A6F2-2 1A1J2-E 56
1A6S/A-4 1A1S1B-2 21
1A6TB1-1 1A1S1B-11 35
1A6TB1-10 1A6F2-1 11
1A6TB1-11 GND-LUG 13
1A6TB1-12 1A6F1-1 14
1A6TB1-2 1A1S1A-9 36
1A6TB1-3 1A1S1A-10 37
1A6TB1-4 1A1S1A-11 38
1A6TB1-5 1A1S2A-1 39
1A6TB1-6 1A1S2A-3 41
1A6TB1-7 1A1S2A-5 43
1A6TB1-8 1A1L6-A 93
1A6781-8 1A2J4-9 44
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Table 5-13.

Wiring Harness (1Wl) Troubleshooting Continuity Checklist

(Continued)

FROM TO

Connector, pin no. Connector, pin no. Wire

no.

1A6TB1-8 1A6A1K1-3 8
1A6TB1-9 1A6A1K1-4 7
1A6TB2-1 1A1S1A-1 16
1A6782-10 1A1S1B-7 29
1A6TB2-11 1A1S1A-7 30
1A6TB2-12 1A1S1B-9 32
1A6TB2-13 1A1S1A-8 33
1A6TB2-2 1A1S1A-2 17
1A6TB2-3 1A1S1A-3 18
1A6TB2-3 1A6TB2-6 22
1A6TB2-4 1A1S51B-1 19
1A6TB2-5 1A1S1A-4 20
1A6TB2-6 1A6TB2-3 22
1A6TB2-7 1A1S1A-5 23
1A6TB2-8 1A1S1B-5 25
1A6TB2-9 1A1S1A-6 26
1A6TB2-9 1A6A1K2-8 28
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3. Check electrical components and wiring for burns, cracks, or deteriora-
tion.

4, Check electrical connectors for bent, broken, or loose pins; cracked or

broken insulators; weak, broken or cold-soldering pin connections; dirt
and corrosion.

5. Check circuit boards for cracked or charred surfaces; weak, broken or
shorted printed wiring; weak or broken leaks; weak or broken solder
connections; damaged components; cracked or broken insulation; dirt or
corrosion.

5-8.2 Removal and Reassembly of Tube Head Assembly 2A2 Components.

A. Removal
Step 1) Remove X-Ray Generator Assembly Unit 2 from stand.

Step 2) Use standard disassembly techniques to remove Tube Head Assembly
2A2 from X-Ray Generator Assembly Unit 2.

NOTE

Tube head assembly is oil filled, exercise care not to spill
insulating oil.

Step 3) Remove screws, remove cover plate,
Step 4) Remove drain plug and drain insulating oil.

Step 5) Remove connector retaining screws and push connector into can
assembly.

Step 6) Interior components may now be lTifted out as a complete assembly
for component replacement,

B. Reassembly
Step 1) Reassembly is the reverse of the disassembly procedures.
Step 2) Prior to installing the cover plate, fill tube head assembly with
insulating oil and place open tube assembly into a vacuum chamber

(with a viewing window)

Step 3) Pull a vacuum of 30 inches of mercury and allow tube head assembly
to stand for a minimum of eight hours.

Step 4) Check for any signs of bulbs still coming to the surface of the
0il. If bulbs are still appearing, check unit in one hour,
Repeat check until no signs of bulbs are seen.

Step 5) Repressurize vacuum chamber, remove tube head assembly, top of f
with insulating oil and reinstall cover.
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Step 6) Position tube head assembly with drain plug up, remove drain plug

and add insulating oil until no air is remaining in tube head
assembly. Replace drain plug.

Step 7) Return tube head assembly to service.

5-9 PREPARATION FOR RESHIPMENT

It is recommended that the Model 1200 Portable X-Ray System be reshipped in the
original shipping containers, if available.

If the original container is not available, package as follows:

1
2s

Store the system in the reuseable storage container,

Insert the reuseable storage container in a wooden crate, being sure
to adequately cushion the carton on all sides so that the crate will
be held securely in place. Seal the crate.

Wrap the crate with water-resistant paper and seal with waterproof
tape. Mark the crate "FRAGILE".

Affix a label containing the following information:
a. Model 1200 Portable X-Ray System

b. Serial number

c. Date of last overhaul

d. Note and date of any other component change.

5-10 PREPARATION FOR STORAGE

Prepare the Model 1200 Portable X-Ray System as described in paragraph 5-9.
System must be unpacked and have the long term storage procedures performed per
Table 5-3.
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SECTION VI
PARTS CATALOG

6-1 INTRODUCTION

This section lists all the component parts for Model 1200 Portable X-Ray System,
manufactured by Porta Ray, Inc. The following paragraphs provide a brief
description of the lists contained in this section and instructions for requisi-
tioning parts.

6-2 LIST OF MANUFACTURERS

This 1ist contains the Commercial and Government Entity Code (CAGE) which are
1isted numerically by code number,

6-3 LIST OF MAJOR ASSEMBLIES

This Tist indicates each major assembly which comprise the complete X-Ray
System, together with the assigned reference designation series for the major
assembly. In addition, the item number for each major assembly is listed for
cross-reference to the Major Assembly Parts List (MAPL) and numerical parts
list. This list is in item number order.

6-4 MAJOR ASSEMBLY PARTS LIST

This 1ist contains a complete breakdown of the Model 1200 Portable X-Ray System
in top down breakdown order (reference designator sequence is followed where
feasible). Major assemblies are broken down into assemblies, subassemblies and
components, with each item having an indenture number to show its relationship
to the next higher assembly. The information provided in each of the columns of
the MAPL is as follows:

6-5 COLUMN 1 - ITEM NUMBER

This column contains consecutive item numbers for each item listed.

6-6 COLUMN 2 - REFERENCE DESIGNATION OR FIGURE AND INDEX NUMBER

This column contains the reference designation appearing on drawings and schema-
tics. For items without a reference designation, the figure and index number
for the illustrated part in the handbook is used.

6-7 COLUMN 3 - INDENTURE NUMBER

The indenture number indicates the relationship to the next higher assembly for
the item listed.




6-8 COLUMN 4 - PART NAME AND DESCRIPTION

The noun name, modifier, and basic characteristics for each part is provided in
this column,

6-9 COLUMN 5 - MANUFACTURER'S CODE

The CAGE for the manufacturer of the part, in accordance with Cataloging
Handbook H4-1.

6-10 COLUMN 6 - PART NUMBERS

The Government Standard Number, commercial catalog number, or the manufacturer's
part number is listed on the upper line. The second line contains the
IDDC/PORTA-RAY part number. In each case, the upper part number, except for
Government Standard Numbers, is that of the actual manufacturer who supplies the
part to the contractor. If a part is modified by, or manufactured by, the prime
contractor, the prime contractor's part/drawing number is listed in both the
upper, and the lower lines.

6-11 COLUMN 7 - QUANTITY PER ASSEMBLY
This column indicates the number of parts in the next higher assembly.
6-12 COLUMN 8 - SECTION VII DRAWING

This column refers to the SECTION VII, next higher assembly drawing, for part
location.

6-13 NUMERICAL PARTS LIST

This Tist contains all maintenance significant Model 1200 Portable X-Ray System
parts in numeric-alpha sequence by part number and indicates the manufacturer's
5 digit CAGE, item number, National Stock Number (NSN), and quantity per Model
1200 Portable X-Ray System. The information provided in each of the columns of
the Numerical Parts List is as follows:

6-14 PART NUMBER

The part number in this column is the number entered in column 6 of the MAPL.
6-15 THE MANUFACTURER'S CODE

The manufacturer's code is the same CAGE that is used in column 5 of the MAPL.

6-16 ITEM NUMBER

The item number of the item's first appearance in the Major Assembly parts List
is entered in this column.
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6-17 NATIONAL STOCK NUMBER
The National Stock Number (NSN) is entered, when available.
6-18 QUANTITY PER MODEL 1200 X-RAY SYSTEM

For each item within the Model 1200 Portable X-Ray System, the total quantity
used throughout the complete Model 1200 Portable X-Ray System is entered.

6-19 REFERENCE DESIGNATION LIST

This is an alphanumeric 1list of reference designations or figure and index num-

bers that appear on drawings, schematics, or figures. The part numbers and item
numbers associated with these reference designations and figures are included as
part of this list.

6-20 HOW TO USE THE PARTS CATALOG

a. When the Reference Designation or Figure and Index Number is known,
refer to the Reference Designation List for the Part Number and Index Number.
Use the item number in the MAPL to obtain the part name, description, and CAGE.

b. When the Major Assembly Title is known, refer to the List of Major
Assemblies to determine the I[tem Number. Use this item number to obtain the
description and CAGE in the MAPL.

c. When only the part number is known, refer to the Numerical Parts List

for its first appearance and note the item number. Use this item number in the
MAPL to obtain the reference designation, description, and CAGE.
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Table 6-1. List of Manufacturers
CAGE MANUFACTURERS NAME MANUFACTURERS ADDRESS
01599 REID TOOL CO. 2265 BLACK CREEK RD
MUSKEGON, MI
03612 BURNDY 1 RICHARD AVE.
NORWALK, CT 06856
04713 MOTOROLA INC. 5005 E. MCDONALD RD.
SEMICONDUCTOR PRODUCTS DIV. PHOENIX, AZ 85008
04813 BUNDY CORP.
DIXON INDUSTRIES CORPORATION BRISTOL, RI 02809
05972 LOCTITE CORPORATION 705 NORTH MOUNTAIN ROAD
NEWINGTON, CT
06111
06229 ELECTROVERT 466 MAIN ST.
NEW ROCHELLE, NY 10801
06776 ROBERTSON NUGENT INC. 800 EAST EIGHTH ST.
P.O. BOX 1208
NEW ALBANY, IN 47150
07980 HEWLETT PACKARD 150 GREEN POND RD. .
NJ DIVISION ROCKAWAY, NJ 07866
08730 VEMALINE 333 STRAWBERRY FIELD RD.
WARWICK, RI 02887-6979
09721 GENERAL BEARING RTE 303
BLAUVELT, NY 10913
0c8s8 SKF BEARING SERVICES 1100 FIRST AVENUE
KING OF PRUSSIA, PA
19406-1352
OEX37 AMP INC. BRIDGE ST.
P.0O. BOX 13
SELINGROVE, PA 17870
0OGCW4 GLOBE ELECTRONICS 32-02 57TH ST.
P.0O. BOX 727
WOODSIDE, NY 11377
QHFT77 PANASONIC 1700 MOORE ST.
ARLINGTON, VA 22209-1964
13103 THERMALLOY, INC. BOX 340839
DALLAS, TX
75234
14704 CRYDOM 1521 T GRAND AVE

EL SEGUNDO, CA 90245




Table 6-1. List of Manufacturers (Continued)

CAGE MANUFACTURERS NAME MANUFACTURERS ADDRESS

16556 SPECTROL 17070 T E. GALE AVE
CITY OF INDUSTRY, CA 91745

18677 SCANBE 3445 FLETCHER AVE.
P.O. BOX 4159
EL MONTE, CA 91731

1AA44  COLLMER SEMICONDUCTOR 14368 PROTON RD.
DALLAS, TX 75243

1B546 VARO INC. 2800 W. KINGSLEY RD.
SEMICONDUCTOR DIV. P.0. BOX 40676
GARLAND, TX 75041
1ES66 MAXIM INTERGRATED 120 SAN GABRIEL DR.
PRODUCTS INC. SUNNYVALE, CA 94086
20093 ELECTRICAL INDUSTRIAL 691 CENTRAL AVE

MURRY HILL, NJ 07974

20772 SPECTRONICS CORPORATION 956 BRUSH HOLLOW RD
WESTBURY, NY 11590

21649 OTTO ENGINEERING INC. 2 E. MAIN ST.
OTTO CONTROLS DIV. CARPENTERSVILL, IL 60110
24355 ANALOG DEVICES RT. 1 INDUSTRIAL PARK

NORWOOD, MA 02062

25894 DIGI-KEY CORPORATION P.O. BOX 250
THIEF RIVER FALLS, MN 56701

26769 MEPCO CENTRALAB 5900 AUSTRALIAN AVE.
A NO. AMERICAN PHILIPS CO. WEST PALM BEACH, FL 33407
2pP882 NICE BALL BEARINGS DETWILER RD

KULPSVILLE, PA 19443

2v082 HEYCO MOLDED PRODUCTS P.O0. BOX 160
KENILWORTH, NJ 07033-1721

2X587 NAGASE CORP. 500 FIFTH AVE.
NEW YORK, NY
10100-0001

31433 KEMIT ELECTRONICS CORP. P.0O. BOX 5928

GREENVILLE, SC 29606

31781 EDAC 20 RAILSIDE RD.
DON MILLS, ONT N3Ala4
CANADA



Table 6-1. List of Manufacturers

(Continued)

CAGE MANUFACTURERS NAME MANUFACTURERS ADDRESS
37942 MALLORY CAPACITOR CORP. 3029 EAST WASHINGTON ST.
SUB. OF EMHART IND. INC. INDIANAPOLIS, IN 46206
3A054 MCMASTER-CARR SUPPLY CO. 9630 NORWALK BLVD.
SANTA FE SPRINGS, CA
90670-2932
41415 ACCULEX 440 MYLES STANDISH BLVD.
TAUNTON, MA 02780
44655 OHMITE MFG. CO. 3601 W. HOWARD ST.
SKOKIE, IL 60076-4014
4F894 WINFRED M. BERG, INC. 499 OCEAN AVENUE
EAST ROCKAWAY, NY
11518
43007 MANHATTAN SUPPLY CO. 151 SUNNYSIDE BLVD.
MSC LONG ISLAND DIVISION PLAINVIEW, NY
11803
43995 ASSOCIATED SPRING 18 MAIN ST.
BRISTOL, CT 08420
52179 AUTAC INC. 2180 FOXON RD.
N. BRADFORD, CT 06471-0306
57362 PORTA RAY 19 JEFRYN BLVD WEST
DEER PARK, NY 11729
57922 BOURNS 1200 COLUMBIA AVE.
RIVERSIDE, CA 92507
58007 GORDOS/ARKANSAS INC. 1000 NORTH 2ND ST.
ROGERS, AR 60410
5M304 KIPP/ELESA 380 N. WOODWARD, SUITE 240
MONROE ENG. PROD. BIRMINGHAM, MI
48011
5R753 AROMAT CORP. 629 CENTRAL AVE.
NEW PROVIDENCE, NJ 07976
5T436 SPC TECHNOLOGIES 1101 W. IRVING PARK RD
DIVISION OF PREMIER IND. CORP. BENSONVILLE, IL
60106-1713
5W358 LENCO 1330 BELDON ST.
MCHENRY, IL 60050-8181
62060 LOCKWELL PRODUCTS 701 W. FOOTHILL BLVD
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AZUZA, CA 91702




Table 6-~1. List of Manufacturers

(Continued)

CAGE MANUFACTURERS NAME MANUFACTURERS ADDRESS
62317 GLEN MAGNETICS INC. 1165 THIRD ST
ALPHA, NJ 08865
63426 NKK SWITCHES OF AMERICA, INC. 14415 NORTH SCOTTSDALE ROAD
SCOTTSDALE, AR 85260
70957 ACTIVE WIRE AND CABLE CORP. 1566 OCEAN AVE
BOHEMIA, NY 11716
72619 DIALIGHT DIVISION 203 HARRISON PLACE
BROOKLYN, NY 11237
74545  HUBBELL HARVEY INC. 584 DERBY MILFORD RD.
BRIDGEPORT, CT 06605
74868  AMPHENOL CORP. 1 KENNEDY AVENUE
DANBURY, CT 06810-5803
77342 AMF INC. (CUNO) 200 RICHLAND CREEK DRIVE
POTTER & BRUMFIELD DIV. PRINCETON, IN 77670
7U156  TEXAS INSTRUMENTS 1001 E. CAMBELL ST.
SUPPLY DIV. RICHARDSON, TX 75081-1821
80353 CLAROSTAT MFG. CO. INC. LOWER WASHINGTON ST.
DOVER, NH 03820
81073 GRAYHILL, INC. 561 HILLGROVE AVENUE
P.O. BOX 10373
LA GRANGE, IL 60525
82104 STANDARD GRIGSBY 920 RATHBONE AVE.
AURORIA, IL 60507
83803 PEERLESS RADIO CORP. 19 WILBUR STREET
LYNBROOK, NY 11563-2316
84830 LEE SPRING COMPANY INC. 1462 62ND STREET
BROOKLYN, NY 11219-5413
86797 ROGAN CORP. 3455 WOODHEAD DR.
NORTHBROOK, IL 60062-1812
88342 BRYANT ELECTRIC BRIDGEPORT, CT 06606
DIVISION OF WESTINGHOUSE
8C978  EXXON BAYWAY CHEMICAL PLANT

PARK & BRUNSWICK AVE.
LINDEN, NJ 07036



Table 6-1. List of Manufacturers

(Continued)

CAGE MANUFACTURERS NAME MANUFACTURERS ADDRESS
8H134 HAWTHORNE RUBBER MFG. CORP. 35-4 AVENUE
HAWTHORNE, NJ 07506
8P909  INTERSIL 560 SYLVAN AVE.
SUBSIDERY OF GECO ENGLEWOOD CLIFFS, NJ 07632
82637 SUPERIOR X-RAY TUBE CO. 126 ST. & HOLMAN AVE.
BLUE ISLAND, IL 60406
91833 KEYSTONE ELECTRONICS CORP. 49 BLEECKER ST.
NEW YORK, NY
10012
94696 MAGNECRAFT ELECTRIC 1910 TECHNY RD
NORTHBROOK, IL 60062
96652 MEDALIST REIN LEITKE HUSTIFORD, WI 53034
97464  INDUSTRIAL RETAINING RING 57 CORDIER ST
IRVINGTON, NJ 07111
99017 PROTECTIVE CLOSURES CO., INC. 2150 ELMWOOD AVENUE
CAPLUGS DIVISION BUFFALO, NY
14207
9R076 EATON CORP. CLEVELAND,OH 44101
APEX APEX PACKING AND RUBBER CO. 1855 NEW HIGHWAY
FARMINGDALE, NY
ARROWH CROUSE-HINDS COMPANY 103 HAWTHORN ST.
ARROW HART DIVISION HARTFORD, CT
06101
DESTCO DESTACO DRAWER 2800 T
TROY, MI 48007
GABRIL GABRIAL CO. CLEVELAND, OH 73533
MCGILL MCGILL MANUFACTURING CO., INC.
BEARING DIVISION VALPARAISO, INDIANA
46383-4299
MCI MCI TRANSFORMER CORP. 411 MANHATTAN AVE.
BABYLON, NY 11702
RHOMBU RHOMBUS CASTERS INTERNATIONAL 20 WEST STOW RD

MARION, NJ




Table 6-1. List of Manufacturers (Continued)

CAGE MANUFACTURERS NAME

MANUFACTURERS ADDRESS

SSR SYSTEM SALES REPRESENTATIVES

SUN CO SUN COMPANY INC.

VACO VOLTAMPERE CORP.

VLIER VLIER CORP.

WIL-CR WILCOX-CRITTENDEN

6-9

P.O. BOX 1388
INDUSTRIAL PARKWAY
LYNDONVILLE, VT 05851

14025 WEST 66TH AVE
ARVADA, CO

146 HORTON AVE.
LYNBROOK, NY

4130 LINDON AVE
SUITE 240
DAYTON, OH 45432

699 MIDDLE STREET
MIDDLETOWN, CT 06457



Table 6-2. List of Major Assemblies

MAJOR ASSEMBLY DESCRIPTION IND REFERENCE ITEM
DESIGNATION NO.
MODEL 1200 X-RAY SYSTEM 1 - 1
CONTROL ASSY, MODEL 1200 2 1 2
PANEL ASSY, CONTROL MODEL 1200 3 1Al 58
PCB ASSY, MOTHER BD, MODEL 1200 3 1a2 134
PCB ASSY, TIMER BD (CARD RACK,1200) 3 1a3 20
PCB ASSY, LINE SET (CARD RACK,1200) 3 1A4 98
PCB ASSY, MAS INTERFACE BD (1200) 3 1AS5 143
PLATE ASSY, BASE 1200 3 1Aa6 178
SWITCH ASSY, EXPOSURE 1200 3 1a7 207
CASE, CONTROL ASSEMBLY 1200 3 1A8 7
CORD, LINE, ASSEMBLY 3 1wl 3
CABLE ASSY, 1200 INTERCONNECT 3 1wW2 12
HARNESS ASSY 1200 3 1Ws 215
GENERATOR ASSEMBLY 1200 2 2 236
COLLIMATOR ASSEMBLY (MODIFIED) 3 2A1 237
TUBE HEAD ASSEMBLY (MODEL 1200) 3 2A2 329
YOKE ASSEMBLY 1200 3 2A3 380
CHASSIS, GENERATOR, ASSEMBLY 1200 3 2A4 400
STAND ASSEMBLY MODEL 1200 2 3 486
FRAME ASSEMBLY, STAND MODEL 1200 3 3al1 487
CROSS ARM ASSEMBLY, STAND 3 3A2 534
GEAR BOX ASSEMBLY (MODEL 1200) 3 3A3 540
PIPE ASSEMBLY 1200 3 3R4 617
CONTAINER, REUSEABLE 2 4 670




78IS8E

6-11

§6500S 9MLI-W9TOS ZI9ED (z90*) FATYWIA ‘NId ST
£8TG8E

565005 OALT-THITHS ZTI9€0 (z90°*) WTIYW ’‘NId A
PLISBE

§65008 ANd88ZTI99 ZTI9EOD (ITYW NI 8) 90Td ‘HOIOANNOD TdZMT €1
$65005

L0OS00S S6G00S Z9€ELS IOENNODHAINI 00ZT ‘ASSY ITHYD ZMT zT
900T8E

L8S00S 900T8E Z9ELS (g/€ X ze-8) HA/TIIHA ‘MEMOS TT
z0018¢

LBS00S ZOOTBE Z9ELS (8#) II17TdS ‘YIHSYM 0T
S88TOT

L8S00S S88T0T Z9ELS TOMINOD ‘INNOW 6
#92008

LBS00S ¥9Z008 EZ9ELS 002T ATHWHESSYHENS TOHINOD ‘ASYD 8
L8S00S

LOS00S LBSO0S T9ELS 00ZT XTIEWISSY TOMINOD ‘ESVYD 8Y1l L
TT000%

T8000S TTO000%F Z9ELS (Tn/A00€) €/%T ors ‘a1gvo 9
£T0SBE

T8000S ONP8VL Z¥ESS HTOYLATOEY O¥ ‘HOLDENNOD ZLTMT S
LZ0S8E

18000S MASTTS HMOYHY oNT1d O¥ ‘¥OLOINNOD TLTMT 4
T80008S

L0S00S T8000S Z9€ELS XTAWASSY ‘ANIT ‘@H0D TMT 5
LOS00S

8650085 LOS00S EZ9ELS 00ZT THAOW ‘XZSSY TOYILNOD T (4
865008

8650065 865008 Z9ELS WALSXS AW¥-X 00ZT TIAOW - T

ONIMYMA ASSY  MIEEWAN I¥¥d AWM YIMOd/ TFOUD NOILYNDISHEA *ON

IIA *I208Ss /Xi0 HWIEWAN I¥Yd HEENIOVANNYW HJ0D AW NOIIAIHOSIEA ONY¥ IWYN I¥y¥d FTONTHTITT WALI

wai3sds Aeyg-x sr1qe3Iod

00ZT TSPOW ‘3IS8TT s3Ied saTrqwessy IofeW *€-9 31del



6%0SEE

6-12

00S00S dog¥8SYTION ETLYO (v8s¥) TYIIDIA ‘OI ENEVT (0}
BYOSEE

0050085 dDHETO00PTION ETL¥O (Toow) TvIIODIO ‘OI SNn'YNENT 62

TOOSEE ’

00S00S HACIN9ZLWOT 99SHT (09zL) T¥IIDIA ‘DI ZNn'TNEYT 82
8000€€

005008 OTOEDOW ETL?O (0OTOEDOW) ¥WWANIT ‘DI 9NEVT LT
TOOOEE

00S00S ASSSEN ETL¥O (g55) H¥ANIT ‘OI gn’LNEYT ag
E000TE

0050085 POBENZ ETL¥O (FO6ENZ) TUNDIS ‘HOLSISNVHL LO-TOEYT sz
Z0000€

005005 GOOPNT ETL¥O (500¥NI) ‘EAOIA ZHO ' THOEYT Ve
TO000E

00S00S 8YPTPNT 9LINL (8¥T¥NT) ‘ddora 6d90-EUDEVT €T
6E0FTZ

00S00S 002-S LL98T (NId/M) ¥oIodrH €0d (A4
9L¥TOT

005006 9LPTOT 29€LS (002ZT “MOWM QUYD) HEWIIL ‘MNYId g0d TZ
005008

L0S00S 005005 Z9€LS (00ZTI‘MOWM QU¥D) dd JWAWIL ‘ASSY €Od EXYT o<
85000¥%

565008 0T982ZMY LS60L (ZZ-€ ‘91-S HOLONANOD 8) DAd ATAYD 6T
60ZS58€E

§65006 HNS88ZIJI99 ZI9E0 (ITYREA NId 8) 907d ‘HOLOANNOD TLZMT 8T
06TS8E

G65006 9ALT-THOTDS ZT9ED ATYHAL ‘NId LT
68TS8E

§65008 9MLT-THOZHS ¢CI9E0 HIYW ‘NId 91

ONIMYHA XASSY HIGWAN I¥¥d A¥Y YIdOod/ FOYD NOILYNDISIA *ON

IIA *I03S /XID HIGHAN THYd ¥MNNIOVANNYH Hd0D0 ¥dW NOIIAINOSHEA ONY EWYN JH¥d FONTHHELTH WHLI

(pesnut3uod)

wai3slig Aeyg-x ar1qe3rod

00ZT TePOW ‘38TT S3Ted soTlquessy IoleW *g£-9 @TqeEl



YPIOVE

00500S LOOZWZXDEVOS 69492 (%5 MP/T WZ*Z) ‘¥01SISEY ¥ 6THEYT Sv
EVTIOVE :
00500S§ SZLZIO SS9TP (%5 Mp/T ML'Z) ‘HOISISHE V¥ TZ9'9THENT {744
6900%€ y
00S00S GZZZI0 GS9FP (%5 MP/T ¥Z°Z) 'H01SIST™ ¥ LEY ' ZEUENT £V
L00bE
00S00S GPZTM0 SS9t (%5 My/T M0ZZ) ’HOISISHY ¥ LTHENT zv
ZEOOPE
00500S§ GPZ8MO SS9VY (%5 MP/T M0Z8) ‘¥OISISTE ¥ BTHEVTL iv
6200¥E ey ‘ced
00S00S STOTMO SS9%b (%5 MP/T WHO 0OT) ‘HOILSISEY ¥ ‘pTY’ZTEEVT ov
SZOOVE
005008 GELPMO GS9F¥ (%5 MP/T dMLP) ‘¥OILSISTY ¥ £THEYT 6€
v¥T00PE Led‘eed’otd
00S00S SZOTIO0 SS9%¥ (%5 Mp/T MT) ‘¥OLSISEY ¥ OTa‘9-pY ‘' 2d ' THEVYT 8€
0TOOVE -
0050085 STISYO §S9%¥ (35 MP/T WHO OIS) ‘HOISISTY ¥ THEEYT LE @
1
6000%€ e
005008 SELTIO SS9FP (%6 Mp/T ¥MLZ) ‘HOILSISEY ¥ QEYENT 9€
8000¥%€ )
005008§ GZ9SMO G59TP (%6 MP/T ¥9°5) ‘dHOISISEY ¥ GEM ' OZUEVT g€
LOOOVE
005008 STEENO §59¥¥ (%5 MP/T WHO OEE) ‘HOLSISEY ¥ 6~ LYEYT Ve
S000%€E , ,
00S008§ SYSTMO S§S9bd (%5 MP/T M0OST) ‘HOILSISTM ¥ 66’ SZY ' PTUEVT €€
£000¥E
005008 GPEENO GS9bP (85 MP/T MOEE) ‘HOLSISTE ¥ 9EMEYT CE
TO00¥E ov.mm.ﬁm”mmumm~mmm
005008 GEOTMO §S97¥ (%5 MpP/T JOT) ‘HOISISTM ¥ gTu’STH  TTY’/ EUENT TE
ONIMYMA ASSY HAGWAN I¥Yd XYM YI¥Od/ ) ) NOITYNOISHEA .mmH
IIA °*IDFS VHEWAN I¥Yd HHENIOVAONYW HA0D ¥AW NOILdI¥NOSEd ONY HWYN I¥¥d  aNI HONTIHLTT W

{(penuT3ucy)

wajeds Key-x oTqe3lIod 00ZT TOPOW ‘38TT siaed sallquwessy IoleW °*€-9 STIRL



6-14

8LOTOT
TLEOOS 8LOTOT €9ELS 00CZT THAOW ‘HOILIMS ¥HIWIL ‘MNYIL €0d S 09
TLEOOS
£0S00S§ TLEODS Z9ELS (00ZT THAOW) MS WAWIL ‘ASSY g2d ¥ TYTYT 65
E0S00S
LDS00S £0S00S Z9€ELS 00ZT THAOW TOYINOD ‘ASSY TANYd € YT 85
G9TS8E
005008 I8S—-£90-021 9LL90 (NId 9) DI ‘I@iD0os ¥ 9NXEVT LS
670S8E
005006§ IB8S-£9T-0DI 9LL9D (NId 9T) DI ‘IEMD0S ¥ ZOX ' TOXEYT 95
8%70S8E
005008 I8S—-EPT-0DI 9LL9O (NId #T) oI ‘I@EM00S ¥ SOX—ENXEVT S5
L70S8E
005008 L8S—-£80—-00I 9LL90O (NId 8) oI ‘IEMDOS ¥ gnxX ‘! LOXEYT ?S
9E0SSE 81D
00500S SY900M9EEDZTEL EEVIE (IN¥I A9 Ingg) ‘YOIIOWdYD ¥ ‘e10’'6D ! LOENT €5
8Z0SSE
005008 SYOTOM90THEZZEX EEVIE (INYI AOT FNOT) ‘YOLIDYdYD ¥ 8OEYT Zs
SE00SE
005005 MOLPYSTIND 69L9Z (zxod® A00T 3di¥) ‘HOLIDY4YD ¥ EEDEVT 18
PEOOSE
00S5008§ ATLFUSTIMD 69L92 (Zxod® A00T 3d0Ly) ‘HOIIONAYD ¥ ZEDEWT 0S
EEOQOSE TED'0ZD'6TO
005008 WP LPYOEXD 69L9F (Axodd AOOT InLy*) ‘YOIIOWAYD ¥ f9TO'#IDENT 6%
ZEOOSE omnﬁmo~ﬁﬁuhmwo.ﬁﬂo
005008 MPOIDOEZMD 69192 (ix0od® AQS INnT*) ‘YOIIOYAVD ¥ ‘gD YED EDENT 87
0EQO0SE i y
005008 WEOTDSTIMD 69L9¢C (Zxodm AQS 3INTO") ‘HOLIDYAYD ¥ STO'$OEXYT LY
6Z00SE e
0050085 WZOTOSTIMD 69L9¢ (xx0dZ A0S FNT00°) ‘HMOLIDVAYD ¥ OTO 9D TOENT 97
ONIMYMA XSSY  YHEWAN I¥Yd AV ¥Id0d/ FOWD NOILUYNDISHA “ON
IIA “IDES /ALD HESHAN I¥Yd ¥EHMALOVINNYW HaoD ¥dW NOILATHOSHA NV HEWYN JH¥d  ONI HONTITI T WHLI

(penuTiuop)

wo3sks Kew-x o9Tqe3Iod 00ZT TOPOW ‘3ISTT S3IBd SOTTqWeSSY IO[EBW *€-9 STl



900502

6-15

£0S00S W8Z9D0S CP6LE *0EdS TIW ¥HZZOE TdSTYT SL
Z288T0T

£0S00S Z88T0T E9€ELS 00ZT THAOW FLVIJAWYN 7L
Z¥910T .

£050065 ZY9T0T Z9ELS (A¥IdSIA SYW) HEALEW ‘¥dITIII EL
¥8%10T

£0S005 #8PTOT Z9ELS 00ZT TINYd TOYINOD zL
y0ZS8E

LTS00S TZ00-9T-00E-NMD E£2HU8T (oN¥ I¥ ‘IW Dd NId 9T) ‘d¥EQYIH OTLZYTIYT TL
£0ZS8E ;

LTS00S T-SO0TEV9 LEXHO (NId S MOYM ATOHNIS) ‘I@IOOS 9a¥X-TAXZYIVT oL
8STS8E

LTS00S T-MT-NMO E2¥8T (4EQYEH MO) NId/M MOOH HOIDHLH 69
08S€£8¢€

LT500S 0-S0T—-060-209Z-SS M¥DD0 97 §/T HE9UYMS ‘¥IAOVAS 89
PTIOPLE

LTS00S EOTH-dSAH 086L0 (a1 INTWOds L) ‘AYIdSId £SA-TSAZYTIYT L9
0800%E

LTS00S GOEEMO GS9FP (36 MP/T WHO €€) ‘HOLSISHTM gY-THZYIVT 99
90STOT :

LTS00S 90STOT 2Z9¢LS (00ZT FTIAOW) AYIASIA SYW ‘MNYIE g0d s9
LTS00S

L0S00S LTS00S Z9€LS 00ZT TEAOW 49 AVIdSIA SYW ’‘ASSY €0d ZYTIYT 79
8STS8E

TLEODS T-MT-NMD €2Z¥8T (4Ea¥EH MD) NId/M YMOOH ¥0IOHLHE £9
LSTSBE .

TLEOODS TZ00-PT~0GE-NMD €2ZY8T (INQOW €2d ‘NId 1) ‘dEAYEH TPTYTIYT Z9
€900LE

TLEOOS T-vg-1E8/dTSs¥e ¥01Z8 (4AWIL) ZX¥YYIO™ ’‘HOLIMS ESTYIVT 19

ONIMYYd ASSY HIEWAN I¥¥d A¥Y YI¥Od/ A9OYD NOIIYNDISHA .omH
IIA *ID03IS /XI0 YIEHAN IMYd ¥TNALOVINNYW HO0D ¥dW NOIIAIHOSHA aNY FWYN I¥dd FTONTHTITT Wd

(panut3uo))

wa3zsls Key-y arqezrod

00ZT TSPOW ‘38TT s3jxed seTTquessy IO(BW °*€-9 STJEL



6-16

8908LE
£0500S ST-Z-TOZXB9M EPELL dWY ST ¥MIVINE IINDHND ¥ TEOTVT 06
ZIOVLE
£05005 I-8 SIvIV HALIW ‘T3Z2FE ¥ TWIVT 68
B80TOLE
£0S00S SIS 68€Z8 TYINTWOHIANT ‘¥EAOCD ¥ 88
LOTOLE
£050085 900EEZXAFY E€LOTS FT0d 7 AHNYIOM ‘HOLIMS ¥ ESTYT L8
90TOLE
£05S00S (gZE)€-9T-SH 9ZHE9 FT0d € AMYIOYW ‘HOLIMS ¥ ZSTYT 98
SOTOLE
£0S00S (8Z€)Zz-9T-SH 9ZVE9 FT0d Z XHYIOYW ‘HOLIMS ¥ ISTYT S8
L600LE
£05S00S y0S-S%.LB8-80S 6T92L NOIN HAQTIOH dWY'T ¥ 9SAXTIVT 78
9600LE
£05008§ ¥0S-8ELB-80S 6T9ZL YAQTIOH dWYT ¥ S-TSAXTYT €8
S600LE
£0S00S 0£9-TEYT-BESHP—-LOS 6T92L aFd NOIN ‘dWvy'l ¥ 9SATVYT z8
¥600LE
£0S00S 00S-TEEE-LSLY—LOS 619CL gEy aIdTI ‘dWYT ¥ §sa’esa‘zsAarvr I8
€600LE : 3
£0500S 00S-ZEEE-LSBY—LOS 6T9CL NZZYD aFT ‘dW¥T ¥ $Sa‘TSATYT 08
62001
£05008 OT—-SELAH OQELBO (dow¥T1g NIIUS) TYAO ‘ETANYH ¥ 6L
SZ00T2 4
£0S00S gZ0p-8CST6SH  L6L98 TIW ‘HONM ¥ 8L
TT00TZ 7
£0500S g-Z-d-2Z-8CST6SH L6L98 MAINIOL/IMINS/M GNNOY ‘HONMA ¥ LL
0T001IZ ]
£0S00S g-Z-N-%-82ST6SH L6L98 ¥/E T aNNOY ‘HONM ¥ 9L
DNIMYYAQ ASSY  HIGWON I¥¥d A¥H YI¥NOd/ TOVD NOILUNOISHEA ‘ON
IIA *I0ES /ALD HAGWAN I¥Yd HANAIOVANNYW HA0D HdKW NOIIAINOSHEA (NY EWYN Idv¥d  AONI HON T AT WALI

(penutjuop) we3sds Asy-X @1qe3rod 00ZT T9PCW ‘3I8TT S3aBd S9TTqUSSSY Joley "£-9 aTgel



20090¢€

705008 X8THA 9PSdT (INNOW €g0d) FHATHE ‘HIATAIIOHT ¥ Zud ! TIgRVT SOT
900€0€
#0500S ¥SELPNT ETLYO (¥SELPNT) AZ-9 HANIZ ‘TAOIA ¥ PHOPYT o1
ZT000€E
05008 PZNT 9LTINL (pgNT) ‘dgord ¥ LYOTYT £0T
Z0000€E 9¥D ' GHD
#0500S SOOYNT €TL%0 (SO0YNT) ‘maoIa % fzd0 ! THORYT zZoT
T0000E
?0S00S 8PTPNT 9LTINL (8¥TYNT) ‘@maoIa ¥ £HORYT TOT
6E0¥TE
¥0500S 002-S LL98BT (NId/M) ¥OIDECE g0d ¥ 00T
£8YTOT
#0S00S £8¥TOT C9ELS (00ZT) FASNES/IES ENIT “‘MNYIE €0d ¥ 66
$0S00S
LOS00S v05005 2z9cLS (002T‘MOowM QUYD) IIS ANIT ‘ASSY €0d € YT 86
TTOS8E
€£05008§ 98%L SUSPL (aTvW) *dody ‘HOIDANNOD ¥ TCOTIYT L6
M~
900T8E it
£05008S 900T8E Z9ELS (8/€ X gz€-8) HA/TIHA ‘MAEMOS ¥ 96 WO
ZOOTIBE
€0S00S ZOOTI8E T9ELS (g#) IITdS ‘YIHSYM ¥ 56
8ESOBE
£05008 8ES08E 29e€LS (HHAOOT #/T X ZE-9) HA/TIHA ‘MIUDS ¥ v6
Z0S08E :
£0S00S Z0S0BE Z9ELS (9#) II1dS ‘HIHSYM ¥ £6
00S08E
£0S006S D0SOBE Z9ELS (ze-9) XEH ‘ION ¥ Z6
§2008¢€ ;
€£0S00S §Z008E Z9ELS (z/T X 95-2) QH/TIIHd ‘M3¥DS ¥ 16
DNIMYMA ASSY MIEWAN I¥MYd A¥Y YI¥od/ HOWD NOII¥NOISHEA “ON
IIA *I0ES /XID HEAWAN THYd ¥MHAIOVINNYW HA0D HaW NOIIAIMOSEA ANY HWYN Id¥d  aNI SONTY T T WHLT

(penut3uod)

wealsks Aey-y argelzaod

00ZT TSPOW ‘3STT s3Ied ssTTquessy IofeW ‘g-9 STqel



BEOSVE

050085 202-T-d-S00€ ZZ6LS (ETONY THOIYM ¥MZ) ‘YELIEWOIINZLOJ 24’ TUPYT 0zt
ZSTOVE

$05008S J700TEW SS9F% (T MP/T MOT) ‘HOISISE™ OTH‘8Y’ LUVYT 61T
6V TOVE

¥0S00S J0TZZEW SS9VY (T MP/T WHO TZZ) ‘¥OLSISTH 204 8TT
6800VE

¥0S00S STISTI0 SS9%P (%6 MP/T WHO 0ST) ‘¥OLSISTH STHPYL LTT
8V TOVE

05008 JAE00THN GSOFF ($T Mp/T MI) ‘YOISISHY EYPYT 91T
0STOVE

$0S00S JS00TEN SS9b¥ (T MP/T MOOT) ‘¥OISISTA 9d ' QUYL STT
PTOOVE

05008 GZOTMO SS9bP (35 MP/T AT) ‘HOISISHY PTE TTUPVT PIT
ISTOVE

05008 JdZ09SHH SS9bY (sT M%/T ¥9°5) ‘¥orsISE™ 6UPYT ETT
LO0OYE 6TH8TYH

05008 STEENO GS9P¥ (%S MP/T WHO OEE) ‘WOISISH™ ‘eTd’2TURYT AN
TO00¥E :

¥0S00S SEOTMO SS9FF (%S MP/T MOT) ‘YOISISHEM LTE'9TUPYT 11T
6C0SEE

7050085 00¥LNS 9LTINL (oovL) THIIDIA ‘OI A8k A 4 oTT
6000€EE :

05008 DSO8LOW ETLPO (Daas+) ‘HOIVINOTY TOYLTOA ZUA‘ TIADYT 60T
0Z00EE

05005 ZPOEDOH ETLYO (ZP0OEOOW) UYANIT ‘OI £NPYT 80T
9000€€E

05008 N6EEWT E€TL¥0 (N6EEWT) MWWEANIT ‘DI TAPYT LOT
£000T€ :

¥0S00S POGENZ ETLYO (PO6ENZ) TUNDIS ‘HOLSISNWEL Z0'TOPNT 90T

ONIMYMA XSSY  HEGWAN Id¥d AVY YId¥0od/ ) fe] NOIINYNOISZA *ON
IIA *I0ES /ALD HEEWAN I¥Yd YEHNIOVANNYW HJ0O HdW NOILJI¥NDSHA ANV HEWYN I¥vd HONFUT LT WAL

(penuTtjuoD)

wa3sdhs Ley-x erqezxod

00ZT ToPOW ‘3871 83IBd SOTTqWeSSY JO[EBW *€-9 STJEL

6-18



E0STOT

GTS00S EOSTOT Z9ELS 00ZT THAOW ‘a9 HEHIOW ‘MNYTI™ 80d geT
STS00S

L0OS00S STS00S Z9ELS 002T THAOW ‘dg YIHIOW ‘ASSY €0d A4 PET
S91S8¢E

$0500S IBS-£90-00I 9LL90 (NI& 9) DI ‘I&EMO0S ENXPYT EET
8%0S8¢E

¥0S00S I8S-EPT—0D0I 9LL90D (NTd ¥T) oI ‘Im@MD0S TIX‘Z0X ' STNXPNT CET
T6TS8E

7050065 6TZT E€E8T6 (0%0°) TUNIWSEL ‘NId TET
0T008€E

#0S00S OTO08E 29ELS (/T X 0b—%) H4/TIHA ‘MTYOS OET
00008E

¥0500S 00008E Z9ELS ob—-v ‘ILOANXTH 62T
TLOBLE

705005 SAIALOTM 969%6 (Lsds) aquay ’x¥TEd 8cT
99009¢€

705005 010Z-20-¥% IONW HYAWIOASNYIL ZL TIPNT LZT
9E€0SSE

#05005 SYO00MIEEDTTEL EEVTE (INYL A9 INEE) “HOIIOWAWD £D'9DPYT 9zT
TEOSSE

$0500S HTDSZOWLLZHTIL 2H6LE (INYIL ASZ 3n0LZ) “¥OIIDWAND 82 FOYNYT SeT
0EOSSE

#05005 HI0SZOWLOTISTL EZV6LE (INYL ASZ FNOOT) "YOLIOYAYD 0TD'TOPYT et
620SSE

$0S00S SGZOMOEEHZZEL EEVIE (INYI ASZ INEE) ‘HOLIDWAYD SOPYL £CT
ZEDOSE

705008 MP0TO0ZMD 69192 (zX0odd A0S 3INT°) 'HOLIONVAYD ITD ‘€D’ 2OPYT A
#200S€

¥05006S ZAELYPE-00E LLAHO (AQOT INLPO°) "HOLIOYANYD 60%YT TET

ONIMYYQ ZASSY  HEGWAN I¥Yd A¥d YIdod/ HOWD NOIIYNDISHA “ON
IIA *I0ESs /AID HEEWON ITHYd HHINIOVAONYW HO0D AW NOIIAIHOSHO ONY HWYN Idvd HONTHHL T WHALI

(penut3uod)

welsis Key-x oT1qe3aod 00ZT TOPOW ‘3ISTT S3IBd SITTqWeSSY IolfeW *£-9 STIeRL

6-19



6-20

TOOGEE

9150085 HLI09ZLWOI 99SAT (09zL) TYLISIA ‘OI ¥ TNSYT 0ST
6TO0EE

915008 NCHS9AY SSEVE (ys9av¥ ¥VEANIT) ‘DI ¥ 60GYT 67T
TO00EE

915005 ASSSEAN ETLYO (555) ¥WANIT ‘DI ¥ 9NSYT 8bT
€000TE

915008 YO6ENZ ETL¥O (706ENZ) TUNOIS ‘MOLSISNVHIL ¥ TOSYT LPT
T0000€

915008 8YIPNT 9LINL (8yTPNT) ‘maora & TTYD-TYDSYT 9vT
6E0VTC

915005 002-S LL98T (NId/M) ¥oOIDICH 824 ¥ SPT
¥0S10T

9TS005§ POSTOT 29€LS (00ZT) af ADVANIINI SYW ‘MNYIE €0d ¥ 4
915005

L0S00S LIZLWOI 60648 (00ZT) 49 FOVJHHINI SYW ‘ASSY €dd € SYT EVT
80ZS8E

STS00S 8TE-0FZ~G¥E TIBLIE HOIDANNOD ‘XHM ONIZINYTIOL ¥ vt
TOZSBE

STS00S Z0Z-025-090-S¥E TBLTE (god ¥oa™a NI 09) ‘HOILOENNOD ¥ 60-LLTYT 9T
002S8¢

GTS00S TZ00-9T-0SE-NMD €Z¥8T (INONOW Od NId 9T) ‘HIAYEAH ¥ 9revtT ovT
8STGS8E

STS00S T-MT-NMO €Z¥8T (¥FQYEH MO) NId/M MOOH ¥OILOHECLE ¥ 6€T
LSTS8E

STS00S TZ00-¥T-0GE-NMO €Z¥8T (INOOR €04 ‘NId ¥T) HIAYEH ¥ SLTYT 8ET
80008¢€

STS00S 80008E Z9ELS (z/T X Ob-%) H4/TIHd ’‘MTEDS ¥ LET
00008E

STS00S 00008E Z9ELS Ov-p ‘LONXTH ¥ 9€T

ONIMYMA ASSY  HEEWAN I¥¥d AW¥Y YIHOd/ IOVD NOIIYNOISHA *ON
IIA *I08S /XIO WHIWAN I¥V¥d YTMALOVANNYW Fd0D HdW NOILAIMOSHA ANY FWYN I¥¥d  aNI HONTUAITY WHLL

(panut3yuop)

welsks Key-x oT1qe3Iod Q0ZT TSPOW ‘3sTT 83a1ed saTTquessy Ioley *£-9 a1qel




SYIOVE

915008 DEOTARI-EXE LLJIHO (%2 MOT) MMOMIIEN ‘HOISISHY ZYSYT S9T
SZ00¥E

915008 SELPMO SS9%% (%6 MP/T MLP) ‘HOLSISHM OTHGYT 79T
7200%¢€ ¥

9150085 SZOEYO SS99% (5 MP/T ME°€) ‘¥YOISISHN TTY’G¥sYT €91
STOCHE

915008 GEEPMO SS9FF (35 MP/T MEP) ‘HOLSISEY ETHSYT Z91
?TOO¥E AR

915008 GZOTMO S§S9%% (85 MP/T 1) ‘YOISISHE ‘6¥’ LY’ pUSNT 91
0T00%E

9T500S§ GTTGNO SS9%% (¢ M¥P/T WHO OTS) ‘¥OLSISHY 9¥SYT 09T
1000%¢€ ..., BrE-sTd

91S00S SEOTMO SS9¥¥ (s M¥7/T ¥0T) ‘¥OISISTHA ‘zTa‘gy’ €¥-THSYT 6ST
§SOSEE

9TS00S NSOSTPLNS SLINL (8087TpL) TNLISIA ‘OI $IOSYT 89T
£S0SEE

9TS00S dDOFETOPTION ETLTO (€TOPT) T¥IIDIA ‘DI 8NSYT LST
Z50S€€

915008 dOHLLOPTOR E€ILYO (LLOPT) TVLIDIA ‘OI 0’ ENSYT 9cT
TS0SEE

9TS005 dOg0V0FPTOR ETLYO (ov0O¥T) THLIDIA ‘OI ZIn’'znsvi SST
EE€0SEE ; 2 Lzo-610

9T500¢S NOESTIPLNS 9LTNL (oesTvL) THIIDIA ‘DI LTN'9TASYT 7ST
LOOSES ! ; ;

915008 NOOSTIVLNS 9LIOL (00sT¥L) TYIIDIAQ ‘DI 8TN‘TTN'SNSYT €8T
800SEE ; X :

9TS00S N70STVPLNS 9LTINL (poSTIPL) THLIDIA ‘DI sTn‘oTtn’LNSYT ZST
Z00sce i

9TS008 IJIVLTZLWOI ‘IISHEINI 60648 {(LTZL) THIIDIA OI ETNSYT T

ONIMYECQ ZASSY HEESHON I¥¥d AW YId¥O4/ HOY¥D NOIIWNDISHEA *ON
IIA *I038 [JXZIO HEEHON I¥Yd SENMAIOVANNYH H00D ¥aW NOILJTHOSHA aNWY HEWYN I¥Yd HONTHE AT WELI

(pasnutauoy)

woszsis Av¥-¥ S1ge3Icd Q0ZT TSPOW ‘3sTT S3Ied SoTTqWsssy IolEW *€-9 S1qEL

6-21



98¥ 10T

015008 98%T0T ZSELS 00ZT ‘AVIEY HEIVId § 08T
015008

L0S00S 0TS00S 29€LS 00ZT XVIZY ‘ZSSY IIVId ¥ TY9¥T 6LT
TT1S00S

L0OS00S ITS00S Z9€ELS 002T EsSv¥d ‘XSSVY HI¥Id € o¥T 8LT
L0zZS8¢E Y o

915008 I-TS-9S9€-HSN OLL9O (xUMEIVENE MOY FTIONIS) ‘HEAVEH ¥
90ZS8¢

915008 Z2-02CIES LEXHQ (¥=aWnre) INAHS 'HOIDENNOD ¥ €4P-TaL0SYT 9LT
0S0S8¢

915008 I8S-98Z-00I 9LL9O (NI 82) OI ‘ImDOS ¥ €TAXSYT SLT
670S8€

915008 L8S—-E€9T-0DI 9LL90D (MId ST) oI 411008 P ZINX'Z-TAXGYT PLT
8%0S8¢E ¢Nawman.Mﬁ:x.oﬁnx

915008 I8S-EPTI-00I 9LLYO (NI4 #T) DI ‘ImIDOS ¥ gnNx’LAX‘S—ENXSYT ELT
LT0OS8E

915008 I8S-£80-0D0I SLLSO {NId 8) OI ‘IE¥D0OS ¥ 60X’ 9NXSYT ZLT
£E00GE : e mmo~emu .

91S00¢S WPLYY0EZD 69L9Z (ZX0d" AQOT IDLP') ‘YOLIDYAYD ¥ ce'ze’'¥T'ETOSNYT
0E00SE y 1 : 5 e

91500S HEOTIDSIMD 69L9€ (Z¥0d= AQS INTO*) ‘HOLIDWIYD ¥ P70 EPD’ LTOGYT
ZEOOSE N¢nhm.mmumm.mm~mﬂ~mﬂ

915008 M70TO0ZMD 69L92 (ZX04% AQS INT°) ‘HMOLIDWAYD ¥ ST‘2T-0T'8-9'%—TOSYI 691
TE0OSE

915008 MELPOOZMD 69L92 (ZX04® A0S INLPO°) ‘HOLIOVAYD ¥ 60G¥T 89T
6200S¢E , . 2

9TS00S WZOTOSIMD 69L92 (AZX0dE AQS INTO0') ‘HOLIDYdYD ¥ 9€‘0Z ‘8T SDSYT
9%TO%E y s

915008 D%ZzZE8I-9XE LLIHO (%z M0zZz) MUOMIEN ‘¥OISISETM ¥ TYEYT

ONIMYNd ASSY |HEEWAN I¥¥d AVY ¥I¥0d/ FOWD NOII¥NDISEJ mme
IIA °ID0ES [ALD YEEWAN I¥Yd ¥EMAIOVIANYW ECOoD ¥dW NOIILATI¥OSEd OGNY HEWUYN I¥¥d  ONI FONTEEITE =

{panut3uop)

we3sAs KAey-x oTqE3ZOd 00ZT TSPOH ‘3ISTT s3Ied soTTquessy Iolew *€~-9 @TdRL

6-22



LEOYTIZ

TIS00S Z-€E9TT LL9BT FAIND aE¥D ¥ S6T
9T0E0Z

T1S00S Z-€28E O0OFIL NOILISOd z #Snd ‘¥HEAIOH ¥ et
€£00€E0Z = .

TTS00S AOSZYEISNA SLB68 (A0SZ/YE) OTH-TYWHON ‘ESnd ¥ zd’'TA9VT E6T
Z6%TOT

TIS00S Z6VTOT EZ9ELS 00zT (Mowd) HII ‘¥vE ¥ g6t
06¥TOT

115008 06¥TOT Z9€ELS 00ZT MOWM dOo&L ‘Mvd ¥ T6T
68%T0T

T1S00S 68YTOT C9ELS WOLIO"E IMMOvyd dovd ¥ 06T
88%10T

T1S008 88YTOT Z9ELS 00ZT 3SYd - HIVId ¥ 68T
LBYTOT

115008 L8YTOT Z9ELS Q02T dOL HIVTId MOoUd ¥ 88T
9tv0s8E

0TS00S ¥ZT 68€2Z8 (ONOW) MOUYC ENOHd ‘HOIOENNOD § PLTYOVT L8T
$00T8E

0TS00S ¥00TIBE E9ELS (z/T X zZe—-8) HA TIHd ‘MT¥OS § 98T
Z00T18E 3

0TS00S ZOOTBE Z9ELS (g#) IITdS ‘HMEHSYM S S8BT
TO0T8E ,

0TS00S TOOTBE Z9ELS (8#) IVId ‘HIAHSYM S 78T
LS0BLE

015008 §S-Z-DH E£GLYS AYTEY ‘I@ID0S S Z-TAXTY9YT €8T
9908LE

015008 ASTTOY-Z=-9H E£SLYS OYASTT ‘ZVIEY S ZA-TATYOVYT A
8EOBLE ]

0TS00S vov¥bza HOLPT (O¥A O%Z) FAIYLS AITOS ‘Z¥Idd S EXTYOVT 181

ONIMYYA XSSY  HEEWAN I¥Yd AVY YIdod/ HOVD NOIIUYNDISHA *ON
IIA ‘IDES /XID HAGWAN I¥Yd ¥EIHALOVIONYHW HA0D HJW NOILAINOSHTA ANY FWYN I¥¥d  ANI HONTH T LT WHLI

(panutauon)

we3eks Aey-x oTqe3rod 00ZT TOPOW ‘39TT §3Ied SoTTquessy Io(eW ‘£-9 OTqRL

6-23



6-24

¥900LE

ZTS00S z000Z-vd GS9TC (*sod z) NolIngHSAd ‘HOLIMS ¥ TSLYT 0tZe
£67TOT

Z1S006S €6HTOT Z9ELS mINSOodXd ‘TTANYH ¢ 60¢
ZT200T

Z1S00S Z21Z00TY¥-0S2-S00 0£8%8 ASSY TOMINOD ON¥H ‘MOOH BOC
ZTS00S

L0S00S ZTS00S Z9ELS 002T TUNSOdXH ‘ASSY HOLIMS € LYT Loz
100Z8¢E

TTS00S TO0ZBE T9ELS (/1) IVTd ‘YAHSYM ¥ 90¢
0S0E8E

TTS00S 0SOEBE 2Z9ELS IAN DNIMOOT ‘02-%/T ¥ 50¢
900T8¢E

115008 900T8E C9ELS (g8/€ X zg-8) H4/TIHd ‘MEIMOS ¥ voe
z0018¢ ’

TTS00S Z0OOTBE Z9ELS (g4) IIT1dSs ‘YEHSYM ¥ €0¢
92508¢ :

TIS00S 9ZS08E Z9ELS (8/S X Z€—-9) HA/TIHA ‘MIMDS ¥ coc
¥1508¢€ A

TIS00S PIS08E Z9ELS (8/€ X 2Z€-9) H4/TIHd ‘MEMOS ¥ To2
z0s08¢ s

TIS00S Z0S08E T9ELS (9#) IITdS ‘UTHSYM ¥ 002
00S08€E .

T1S00S 00S08E Z9ELS (ze-9) XEH ‘ION ¥ 66T
0L009E

TIS00S OLO09E 2Z9€ELS (002T) OINY ‘XTEWESSY HAWHOASNWEL ¥ TLOYT 86T
PSTOPE '

TTIS00S M0SdA ESE08 (II¥M 0S WHO T) QAXIJ ‘HOLSISEY ¥ TY9YT L6T
Zv10¥E ,

115008 6 G597 ¥IA 9T/6 INNOW YOISISTY ‘IMIOVdE ¥ 96T

ONIMYMO ASSY  HHELGWAN I¥Vd AW YI¥od/ HOYD NOIIYNDISHA *ON

IIA *‘IDdS /AID HMIGWNAN IHYd YHINIOVANNYW HA0D HdAW NOILAIMOSHI ONY HEWWYN IHYd aNI FAONTI LTI WELI

(penutauop) we3sAs Aey-¥ aTqe3lxod Q0ZT TSPOW ‘3ISTT S3Ied ESTIUSESY Tolew °£-9 °I4EL



9000T%

8€5005 9000T¥ Z9ELS (8 #) 9071 SNI¥ ‘TUNIWJGEL ¥ gee |
20001V

8£5S00S Z000TY Z9ELS (g # amy) 50T SNIY ‘TUNIWYEIL P vee
EOOOTY

8£5S00S €000TY T9ELS (g 4 INTd) 50T ONIY ‘TUNIRMEAL ¥ €ze
LEOS0Y

8£S00S LEO9OY 2Z9ELS (oMY9T/IHM) DAd dN-MOOH ‘HMIM ¥ zze
60090%

8E£S00S 600907 €9€LS (oM¥ZZ/IHM) DAd dN-XOOH ‘HEMIM ¥ Tec
Z0zs8E

8ES00S Z0Z-00S-¥E0-SPE OEBESB (H/s @OQE NId $E£) ‘HYOILDENNOD ¥ YOSMT 0ze
06TSBE

8ES00S 9NIT-THOTOS ZTI9ED ATYHAIL ‘NId ¥ 6TC
88TG8E

8ES00S ANS88ZTHED ZT9€0 (ATYWEL NId 8) IEMO0S ‘HOIDENNOD ¥ ELSMT 81¢
L8TS8E

8BESO0S ENSYOTHED ZTI9€E0 (NId ¥) IEMD0S ‘HOILDANNOD ¥ ZOSMT L1Z 0

I |

$8TS8E w0

8ES00S 9MLT-WITOS ZTI9ED (z90°) FTYWIA ‘NI ¥ 912
8€S00S

LOS00S 8ES00S Z9ELS 00ZT XASSY SSANYYH € GMT STZ
LTOSTY

Z1S00S O%ZE ZBOAZ (g/s) INN/M NIVMIS ‘J3ITEY V¥ vie
80000% ’

215008 LOZTOYASTTO"VE 6LTCS TTIOO ANOD ¥ ‘adoD ¥ €T
68TSBE 5

Z1500S 9ILT~THOZHS CISEO ATYW ‘NId ¥ (424
GLTISSE >

ZTS00S ANd?-0Td99 ZTI9E0 (NI %) 5nTd ‘YOILOANNOD ¥ TALYT 112

ONIMVHEA ASSY  NAGWAN I¥Vd AWM WINOd/ HOWO NOIIYNDISHA *ON
IIA *I0ES /XD HASHAN THYd MEHNIOVANNYW HJ0D HdW NOILAIHOSEA ONY HWYN I¥¥d QNI HONTI I T WAL

(penut3uod)

wa3sds Aey-x arqezaod

00ZT TSPOW ‘38TT 83Ied SoFTqWessy IO(EW *€-9 STqel



£0TOFE

veotoc EOTO¥E T9ELS (%5 MF/T X 0TS) ‘YoIsSISE™ PUTYIVIVEZ ove
¥20102

165005 $20T0Z ©2E9LS DINOHMIDITE MOIWWITIOO ‘H0d HWIEWIL TYIVTIYE 6€C
100102

T6500S SHO8Td LBSXZ (Xgog HNOT) TUANYW ‘HOIYWITIOO IYIYZ g€t
165005

Z¥S00S 165008 ZE9LS (QETIATIAOW) ATEWASSY HOLWWITIOO T¥Z LET
ZhS00s

865008 ZPS00S <CE9LS 00ZT XTEWHSSY VOILWVIANID z 9€e
LS000%

BESO0S LSO00% Z9ELS OT NId 9T NOHEIY ‘ASSY dTEYD GET
65000

8£S500S 65000% Z9ELS L ‘NId %T NogdI¥ ‘ZSSY TEYD vee
ZToT8E -

8E£5008 ZZOTBE T9ELS (T X 2e€—-8) HA/TIHd ‘MEYOS EET
90018€E

8E£S00S S00TIBE Z9ELS (8/€ X zE-8) HA/TIIHd 'MIMOS zee
TOOTBE z

8ES009 TOOTBE <C9ELS (8#) IVTId ‘HYAHSYM 1€
$1S08€E ’

8E5008S ¥IS08E Z9ELS (8/€ X ZE€E-9) HA/TIHd 'MI™DS (0] 34
10S08€ i

8E£S00S TI0S08E E9€ELS (9#) I¥Id ‘HAHSYM 622
£06T0T P A4

8ES500S £06TOT E9€ELS ards ‘yvd 8
8TOOTH :

8€£500S 8TO00TY Z9ELS (g8 # MOTTIEX) 50T HSNIY ‘TUNIWMNAL Lez
0T00T¥ ;

8ES00S 0TOOT¥ Z9€ELS (p/T @NTE) NOLSYA ‘TUNIWIHL 9zt

ONIMYYMA XSSY  HIGWAN I¥¥d A¥d YIHod/ FOVD NOIILYNODISHA .omH
IIA 1238 JX10 HAGHAN IHVd NFEALOVANNYW HaoD HJW NOILATHOSHA ONY EWYN I¥¥d TONTHF AT it

(penutjuop)

weysks Aey-¥X a1qe3rod 00ZT TSPOW ‘38TT s3Ied soTTquwassy IoleW *€-9 aTqElL

6-26




Zvotoc

165008 ZP0T0Z <ZE9LS TINYd ‘¥¥EY S §S¢
670102 ; .
165006 670102 ZE9LS HIYId ‘ES¥d § ¥s
6¥08LE
yzotoZ 6708LE Z9ELS AVIEY 9 TMTYTIYIYZ €S2
TO00EE
#zZoTO0Z ASSSAN ETLYO (G6G8) ¥WEANIT ‘DI 9 TOTYTIYINE Zse
€000T€E
¥2Z0t10¢ V06ENZ ETLVO (706ENZ) TUNOIS ‘HOLSISNWVYL 9 TOTYIYIYE 152
Z0000¢g
¥zotoeC SOOPNT ETL¥O (S00FNT) ‘@aora 9 EYDTYIVIYEZ 0S2
Z0090€
#z0oT0Z X8TIA SYSHT (INOOW €Dd) IOAI¥E ‘HAIJILOEY 9 TUOTYIVIYZ 6ve
9T0OEOE
#20102 ¥8SLNT 9LTAL (¥8SLNT) MENEZ ‘HA0IQ 9 ZUDTVYTIYIVZ 8ve
GZ0SSE
¥2Z010¢ GZOSSE T9ELS (A9T InL¥) ‘¥OLIOYAYD 9 ZOTNUTIVYIVEZ Lve
9€00SE
¥eotoe 9€00SE Z9ELS (A0S InpZZ) ‘¥OLIDYdYD 9 IOIVIYIYZ 9be
ZEOOSE
$z0102 MP0TO0ZMD 69L92 (xx0odd A0S 3INT*) ‘WOILIOYAYD 9 GO $OTIYINTIYC Sve
TEOOSE
¥zotoe MELPOOZMD 69L92 (XX0dd AQOS INLPO*) ‘HOIIOYAYD 9 EDTYIVIVZ vve
T900%€
yzotoz T900%E C9ELS (%5 MP/T ¥ 2°'8) ‘¥OISISEE 9 ZUYTYTYTIYE Eve
6200%E
¥20102 STOTMO SS9%¥ (%5 MP/T WHO 00T) ‘¥0OISISTd 9 EHATIVYIYIYZ Zve
6900%€
72Z0T102 GZZTI0 SS9%P (%5 MP/T M2"2Z) ‘HOISISHEY 9 GUTVYTIYTIYE Ve
ONIMYMA XASSY HEEWAN I¥¥d AWY YIHOd/ H9YD NOIILYNDISHA *ON
IIA *ID3S /X1D HIFEHAN I¥Yd ¥EHNIOVANNYH HA0D HdAW NOIIJIMOSHEA ONY FWYN I¥¥d  aNI FONTUTITT WELI

(penut3uod)

we3sis Aey-x a1qe3lIod 00ZT TO9POH ‘3STT s83aed saTTquessy Ioley *g-9 alqel

6-27



850102 :

165008 8S0TOZ CEILS HOLIMS ‘¥EQTOH oLe
Y0102 /

165008 TYOTOZ ZEILS TYINO¥A ‘TENV 692
LSOTOZ -

165008 LSOTOT TEILS ¥EINO ‘ONIY 892
950102 ,

165005 950T0Z ZEILS YANNI ‘ONI¥ A-X4
yv0TOC .

165005 vvOTOCT CZEILS ONISNOH ‘ESWD 99¢
SS0TO0Z .

165008 SS0T0Z ZEILS avaT ‘@svd §9¢
¥S0TOC

165008 pSOTOZ ZEILS ONIXId ‘HIVTL v9z
STOTOZ

16500S STOTOZ CTEILS MOONIM ¥IVH SSOHD £92
€E€0TOT

165008 €EOTOZ TEILS TYIA ‘HONM g9t 2

1

9¥0T0Z ©

165008 9¥0TOZ TEILS ¥EddOLS 192
YEOTOZ

165005 PEOTOC TEILS FONYId ‘TVId 092
£S0T0Z

165008 €S0TOT TE9ILS YOLWOIANI ‘1TVId 6S¢
Zs0T0Z

165008 ZSOTOZ TEILS ONI¥ ‘EIVTd 8s¢
0S0T0Z

165008 0S0TOZT ZE9LS QEXId ‘MSHUW Lsc
SY0T0Z

16500S SYOTOZ 2E9LS TANYd HYEE ‘MENOS 9s¢

ONIMYYA XSSY  HEEWAN I¥¥d AW ¥Id0d/ EOYD NOILYNOISHA *ON

IIA *ID0ES /XI0 HHIWNAN I¥Yd YHENIOVANNYW HA0D HdW NOILAIYOSdd ONY HWYN Id¥d aNI HONTHIATH WILI

(penutjuocp) wa3zsds Aey-X 8Tqe3IO0d 00ZT TOPOW ‘3STT s3aed saTlquassy JIoley *€-9 a1qelL



ELOTOZ

165008 €L0T0Z ZE9LS HEQTOH FAYTd SBT
ZLOTOZ Z

165008 ZLOTO0Z Z2E9LS T MENDS AI¥D ve
TL0T0Z

T6S0065 TLOTOZ ©ZE9LS 4 MIDS ALYD £8C
0LOTOZ

1650065 0LOTOZ ZE9LS ONIATHO ‘NId (414
690102 8¢z

165008 690T0Z <CE9LS T ¢z FIa¥1d T
89010¢

165008 890T0Z ZE9LS T ¥YIATOH z IAVId 08¢
L90102

165008 L90T0Z ZE9LS T T FAvid 6LC
990102

T6S00S 990T0Z EZE9LS T @I¥D T @avid 8LEZ
590102

T6S00S §90T0Z <CTE9LS 4 ¢ Javidg LLT
¥90102

165008 ¥90T0Z ZE9LS ¥ ¥EATIOH z david 9LT
£90102

165005 £90T0Z <ZE9LS ¥ T Favid SLZ
Z9010%2

165008 Z90T0Z ZE9LS ¥ 3IVD T Hav¥1d vLZ
190102

165008 T90T0Z ZE9LS aquoD ¥EMod €LT
090102

165008 090102 ZE9LS ONIHSNH zLe
650T0Z

165005 650T0Z ZE9LS NOIINEHSNd ‘HOLIMS TLE

ONIMYHA ASSY  HEEGWON I¥¥d AVH YIdOod/ cta) o) NOII¥NOISHEA *ON
ITA *Ioas /alD HEEGHAN INYd HMENMAIOWJIONYW FdA0D ddW NOILAIMOSEd ANY¥ AEWYN I¥vd HONTUI AT WALI

(penut3juop)

wajlsls Aey-x argeazzod

00ZT TSPOW ‘3ISTT s3Ied SaTTqUessy Iol[eW °"€-9 STqel

6-29



6-30

880102

165008 BBOTOZ TE9LS ¥ ONI¥YEE ‘HIOv¥ds 00€t
L80T0Z

T6500S LBOTOZ ZE9LS H 9vds 662
980102

165005 980T0Z CEILS o ¥YvydEd 86¢
S80T02

165008 S80T0Z <ZE9LS d ¥9¥IE9 LeZ
80102

165005 ¥80T0Z ZE9LS o ONIHSng 96¢
£80T0C

1650085 £80T0C ZE9LS H ILJ4VHS S62
ZB0T0Z

1650085 Z80T0C TEILS 5 ILJIVHS vet
T80102

165008 T80T0Z CEILS T-D ‘HYED £6C
080102

165008 080TOZ TEILS 9DH GNYLS ONIYYHE (414
6L0T02Z

T6S00S 6L0TOZ CE9LS TH-D ‘¥¥ED 162
8L0T0Z

T6S00S 8L0OTOZ TE9LS ¥AJOLS ‘HIYId 062
LLOTOZ

165005 LLOTOZ CE9LS WHY ONIAINA 68¢
9L0102Z

165005 9L0TOZ ZE9LS O LAYHS 88¢C
§L0T0Z

165008 SLOTOZ <ZE9LS ¥-0 ‘yvEo L8T
$LOTOZ

1650085 ?LOTOZ ZE9LS *A°D ON¥IS ONIYYEL 98¢

ONIMYYQ XSSY  HEEWNAN Id¥d AWY WIHOd/ FOWD NOIIYNDISEA *ON

IIA *I0ES /X1D JIEHAN IHVYd HHENLOVANNYW HA0D H¥aW NOILAIH¥OSEd ONWY HWUYN I¥¥d aNI HONTHIITT WHLI

(penut3ucp) we3zsis Aey-x aTqe3rod 00ZT [9POW ‘3STT 83aed S9TTqWassy Ioley *€-9 STqel



8¥0T0C

T65006S 870T0Z CZE9ILS HOMMIW § STE
T0TTI0Z h v1E

1650068 TOTTO0Z ZE9LS TYUNIWHEL ‘EIVId S
00TTOZ £TE

165008 00TTIOZ ZE9LS g MIvHE §
660102

165008 660T0Z TEILS ¥ @MYHE S (A48
150102

165008 TSOTOZ ZE9LS HOWMIW ‘¥HEJTIOH § ITE
860102

165008 860T0Z TE9LS ¥ I¥0ddNS ¥YOWHIW § oTeE
L60T02

165008 L60TOZ TE9LS HAIND ‘NId § 60€
960102

165005 960T0Z 2E9LS dWYT ‘l70d9 Isnrav¥ S 80€
560102

165005 S60T0Z ZE9LS g ¥D01dg OSNIAIIS § LOE
?60102

1650085 ¥60T0Z ZEILS ¥ MDOTIH ONIAITIS § 90€E
£60102

T6S00S £60T0C <CE9LS dWYT ‘JINTId 93FA0D § SOE
£60T0Z

165008 Z60TOZ TE9LS LTS S v0€
160102

165008 T60T0Z ZE9LS dWYT ‘FSYd TTIYIAOW S E0E
060102

165008 060T0Z TESLS dWYT ‘dsvd S ¢0E
680102

T6500S 680T0C CE9LS 7T ONIYYAE ‘¥FO¥dS § TOE

ONIMYHMA ASSY  HEEWAN I¥¥d AWY YIdod/ HOWD NOIIYNDISHEA *ON
IIA °*IDES /X10 HHGWAN IHYd HHEAIOWANNYW Hd0D HdW NOIIJINOSHEA AN¥ HWYN JTd¥d  aNI TONTHHE LT WHLI

(penut3uo))

wa3sdg Aey-X 9Tqe3lIod 00ZT TSPOW ‘38TT S83aed saT[qwessy oley *g-9 oTqEL

6-31




6-32

0vS00S
175008 0¥S00S Z9ELS *A*H ‘XTgHASSY HIWJOJASNWYI ¥ TYZYZ 0EE
T%#5008§
Zvs00s IPS00S T9ELS (00ZT THEAOW) ATEWASSY AVIH HENI € A {4 6Z€E
£8TS8E : See
165008 9ALT-THITWS CTT9IED (z90*) FTUW ‘NId ¥
SLISSE
165008 INdP-0Td9D ZI9E0 (NI %) 5071d ‘YOILDANNOD ¥ TdIVTIYZ LZE
£0081C
165005 1597-vZv—£0€ dATOZ OO NNS HOIYWITIOO ‘O-AFT ‘@90YD ¥ 9¢€E
100812
T6S00S TO0BIZ ZE9LS (JOIWWITIOO) FHNSYAW ‘HdYL ¥ GZE
989TOT
165008 989T0OT <ZESLS (HOIVWITION) HEONVITAWOD ‘THEYT ¥ vee
¥S6TOT
1650085 PS6TOT ZE9LS amiovd FT1E00d FAAISHHAY ‘EAYI ¥ €2ZE
8Z6T0T
165008 8Z6T0T CE9LS YHOMEY ¥EIAVAY ‘HONVId ¥ (443
90TTO0Z
165009 90TTOZ ZE9LS SOLSdESY § TZE
SO0TTOZ
165008 SOTTOZ <ZE9LS M¥D0TH TUNIWHAL S 0zZE
¥0TTOC
165008 FOTTOZ ZE9LS HAYM ‘HHHSYM § 6TE
£0TTOZ
165008 EOTTOZ <ZESLS NADOTVH dWYI ‘I@MD0S § 8TE
L00TOZ
165008 LOOTOZ ZE9LS NADOTYH ‘dWWI § TSATYTIYZ LTE
ZOTTO0Z
165008 ZOTTOZ <TEQLS gsvd dWY'T ‘¥E0YdS S 9TE
ONIMYYA XASSY  HEEWNAN I¥¥d AVd YI¥od/ FOYD NOIIYNOISHA *ON
IIA *I03S /X1 HAGHAN I¥¥d YTYNIOVANNYW HA0D HIW NOIIATHYOSIA ANY HWYN I¥¥d  aNI FONTHHITE WALI

(penutjuop) we3sds Avy¥-X a1qe3Iod Q0ZT TSPOW ‘3ISTT s3aed satTquessy Io(eW "£-9 I9T9EL



6LTLTIE

0¥S00S 0TS HA¥YD XFTITASNI ¥SS UOOT/AIE M9 EdTMD SNIIWIASNI ‘MId¥d § SVE
£2S00T :
0vS00s SIETHS ‘0TS FAYYD XATATINSNI uss ) F4TYD ONIIWINSNI ‘¥Id¥d § 443
08LTIOT 2
0vS00s 08LTOT 29€LS g5aIy¥dg ‘Moo1d § EVE
8LLTOT
0¥S00S 8LLTOT Z9ELS HOONY ‘INNOH & cve
LLLTOT 7
0¥s00s LLLTOT 2Z9€ELS I¥0oddns F5aIyd ‘Yvd S %€
09STOT
0pS00S 09STOT Z9€ELS (00ZT TEAOW) QHE HEAL S 0vE
6SSTOT -
0¥S00S 6SSTOT Z9€ELS ‘7Ivd ¥Fddn ‘¥OINTIASNI S 6€€
8GSTOT
o¥S00S 8SSTOT Z9ELS TIYH ¥EMOT ‘HOIVINSNI § 8EE
LSSTOT ™
0v¥S00S LSSTOT 29€ELS FAONY ‘TIVY ¥Eddn ‘YOLVIASNI § Lee @
(Vo)
9S5STOT
0¥S00S 9SSTOT Z9ELS HIWHOJISNVHEI INIWYIIA ‘ATa¥dD S 9€EE
1SSTOT
07S00S TSSTOT Z9ELS LINIT JH0oD ‘HED¥dS § SEE
TT2S8E
9L500S 8S0-d¥UM06-¥dSSZT 62290 (NId 8) ¥HZAYIH ‘YOILDANNOD 9 vEE
E00VTZ
9L5008 ¥ZesL  Xudv Z X 8/T 'ONI¥-O 9 E€EE
690001
9L500S 69000T 29€LS HAAYHIH ‘TYIS HONYTII 9 cee
9L5008
0vS00S 9LS00S 29tLS (NI4 8) ¥WHQYEH ‘XTIWASSY HOIDENNOD S TLTYZYZ IEE
ONIMYEA ZXASSY  HHEEWON ITHVYd A¥d YIHOd/ HOYWO NOIIUNDISEA *ON
IIA *IDES /ALD HEHEWAN I¥¥d ¥TENLOYIANYW HA0D HAW NOILAIMOSHA ON¥ EWYN I¥¥d  dNI HONTHEITE WHLT

(penut3juod)

we3sds Avy-x a1qe3rod 00z TSPOW ‘38TT sS3aed satlquessy IoleW *€£-9 81gel



6-34

PE0ESE

0%S00S vEOEBE ¢9€LS  (8/€ X ZE-8) HA/TIHd NOTAN ’‘MHMDS S 09E
SSSI8E

0%5008§ GSSTBE 29€LS (p/T-C X 2E€-0T) H4/TIHd SS ‘MHMOS S 6SE
LOST8E

0%S00S LOSTBE Z9ELS (ze-01) d¥o ‘INN § 8SE
600T8€

0PS00S 600TBE 29ELS (g/€ X 2€-8) HA/TIHd ‘MHMDS S LSE
Z00T8E

0¥S00S ZOOTBE Z9ELS (8#) IITdS ’‘WHHSYM S 9SE
00018€ ! Rte

0%S00S O0O0TIBE Z9€ELS Z€E-8 ‘LONXHH G
12508€

0¥500S TZS08E Z9ELS (g/€ X TE-9) HA/IIHA 'MEEIS S pse
vTs08¢ ; SE

0¥S00S PTSO08E T9ELS (g/€ X ze-9) HA/TIHA ‘MEYDS S
$0S08€ - $ea

0v¥s00S P0S08E Z9ELS (#/€ X 2€-9) HA/TIHd ‘MIMOS §
Z0S08€E : tEs

0vS008s Z0S0B8E C9€ELS (o#) LITdS ‘YIHSYM S
S9009€

0¥S008S GOTTLT 9PSGHT HOVLITIOA HOIH ‘HEWHOASNYEI § TLTYZYE 0GE
TLOO9SE

0%5008 £STZED LTIEES INTWYIIId HAWHOJSNVHEI S ZLTYZYC 6v€E
ST090E ; : o

0%S008 IVESYPPSD PPHYVT d¥i/0 HAYM TINd ATIWESSY ‘HOAI¥E S Y’ TYTIVEVE 8
620102

0¥S008 0TO00E-ZT LESZS FHOO0T-¥XS ‘EENL AWH-X S TSATYZYZ LYE
0BTLTZ , e

0v¥S00S TIYM 9T/T ‘SE ZAWED T NOO-XHATd uss /T QUaT FTEYXITd ‘NOIIVIASNI S 9

ONIMYMA XSSY  HEGWAN I¥¥d AWM WI¥od/ OV NOILUNSISHEA .omH
IIA “I0dS /Z1d HIEWAN I¥Vd YTHAIOVAONYW HJA0D HIW NOIIJI¥OSEd ANY FWYN Id¥¥d  ONI FONTITITE W&

(penutauop) we3skg Aew-x S1qe3zod 00ZI TOPOW ‘3871 s3jaed safrquessy IoleW *g-9 STIRL



Ge-9

Table 6-3. Major Assemblies Parts List, Model 1200

Portable X-Ray System (Continued)

ITEM REFERENCE PART NAME AND DESCRIPTION MFR CODE MANUFACTURER PART NUMBER QTY/ SECT. VII
NO. DESIGNATION CAGE /PORTA RAY PART NUMBER ASSY DRAWING
361 TIE, CABLE 824 57362 415013 500540
415013
362 CAN WELDMENT, HIGH VOLTAGE 1200 57362 800251 500541
800251
363 RETAINER, BELLOWS 57362 100044 500541
100044
364 BELLOWS, 9150/60/70/80 8H134 100050 500541
100050
365 PLATE, BELLOWS RETAINER 57362 100530 500541
100530
366 BOLT, RETAINER 57362 101552 500541
101552
367 PLATE, NUT 57362 101576 500541
101576
368 PLATE, COVER 57362 101577 500541
101577
369 COVER, BRACKET 57362 101578 500541
101578
370 NUT BAR, CHASSIS 57362 101579 500541
101579
371 GASKET, FORMED 57362 101881 500541
101881
372 OIL, TRANSFORMER INSULATING 8Cc978 N-61 500541
384501
373 WASHER, SPLIT (#6) 57362 380502 500541
380502
374 SCREW, PHIL/FH (6-32 X 1/4) 57362 380510 500541
380510
375 SCREW, PHIL/FH (8-32 1/2 100 DEG) 57362 381046 500541

381046



Table 6-3. Major Assemblies Parts List, Model 1200

Portable X-Ray System

(Continued)

ITEM REFERENCE IND PART NAME AND DESCRIPTION MFR CODE MANUFACTURER PART NUMBER QTY/ S8ECT. VII
NO. DESIGNATION CAGE /PORTA RAY PART NUMBER ASSY DRAWING
376 4 WASHER, SPLIT (1/4) 57362 382002 500541
382002
377 4 SCREW, HEX (1/4-20 X 1/2) 57362 382007 500541
382007
378 4 BOLT, HEX HEAD (3/8-16 X 1/2) 57362 382511 500541
382511
379 4 WASHER, FLAT 3/8 ID X 5/8 OD 57632 383119 500541
383119
380 2a3 3 YOKE ASSEMBLY 1200 57362 500585 500542
500585
381 4 PLATE, FRICTION 57362 101608 500585
- 101608
(8]
) 382 4 PLATE, WEAR 57362 101618 500585
101618
383 4 DISC, FRICTION (YOKE ASSEMBLY) 57362 101620 500585
101620
384 4 HUB, ROTATION (YOKE ASSEMBLY) 57362 101926 500585
101926
385 4 PIVOT, SUPPORT 1200 57362 101873 500585
101873
386 4 SUPPORT, YOKE 57362 101874 500585
101874
387 4 FRAME, YOKE 1200 57362 101875 500585
101875
388 4 BERARING, SLEEVE (.625ID 3/4L) 57362 101927 500585
101927
389 4 BUTTON, LATCHING 57362 101968 500585
101968
390 4 BEARING, SLEEVE (1.5031ID 7/8L) 44655 RAA-1704-4 500585

216030
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Table 6-4. Numerical Parts List

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
005-250-A100212 84830 208 1
100212
07R250W-25 RHOMBU 516 2
211014
100044 57362 363 2
100044
100050 8H134 364 2
100050
100069 57362 332 1
100069
100530 57362 365 2
100530 =
101078 57362 60 1 .
101078
101476 57362 21 1
101476
101483 57362 99 1
101483
101484 57362 72 1
101484
101486 57362 180 1
101486
101487 57362 188 1
101487
101488 57362 189 1
101488
101489 57362 190 1
101489
101490 57362 191 1

101490 .
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101492 57362 192 6
101492
101493 57362 208 1
101493
101503 57362 135 1
101503
101504 57362 144 X
101504
101506 57362 65 1
101506
101551 57362 335 4
101551
101552 57362 366 4
101552
101556 57362 336 1
101556
101557 57362 337 1
101557
101558 57362 338 2
101558
101559 57362 339 1
101559
101560 57362 340 1
101560
101576 57362 367 2
101576
101577 57362 368 1
101577
101578 57362 369 &
101578
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MRPL NATIONAL STOCK TOTAL

/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

101579 57362 370
101579

101581 57362 464
101581

101582 57362 465
101582

101593 57362 463
101593

101608 57362 381
101608

101617 57362 468
101617

101618 57362 382
101618

101620 57362 383
101620

101621 57362 469
101621

101642 57362 73
101642

101684 57362 470
101684

101686 57632 324
101686

101777 57362 341
101777

101778 57362 342
101778

101780 57362 343
101780
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101783 57362 638
101783
101785 57362 638
101785
101786 57362 640
101786
101787 57362 641
101787
101788 57362 642
101788
101789 57362 643
101789
101790 57362 644
101790
101791 57362 645
101791
101792 57362 646
101792
101793 57362 647
101793
101794 57362 648
101794
101795 57362 649
101795
1017%6 57362 619
101796
101797 57362 650
101797
101798 57362 651
101798
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101799 57362 620
101799
101800 57362 622
101800
101801 57362 623
101801
101802 573862 624
101802
101803 57632 625
101803
101804 57362 626
101804
101805 57362 627
101805
101806 57632 628
101806
101808 57362 629
101808
101809 57362 652
101809
101811 57362 653
101811
101812 57362 630
101812
101813 57362 631
101813
101814 57362 621
101814
101818 57362 654
101818
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101819 57362 655
101819
101820 57362 656
101820
101821 57362 657
101821
101822 57362 658
101822
101823 57362 659
101823
101824 57362 660
101824
101825 57362 632
101825
101827 57362 560
101827
101828 57362 561
101828
101829 57362 542
101829
101830 57362 562
101830
101831 57362 563
101831
101834 57362 564
101834
101835 57362 565
101835
101836 57362 566
101836
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Table 6-4. Numerical Parts List (Continued) .

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101837 57362 567
101837
101838 57362 568
101838
101839 57362 569
101839
101841 57362 570
101841
101842 57362 571
101842
101843 57362 572
101843
101844 57362 573
101844
101845 57362 574
101845
101846 57362 543
101846
101847 57362 575
101847
101848 57362 576
101848
101849 57362 577
101849
101850 57362 578
101850
101853 57362 579
101853
101856 57362 503
101856
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL

/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101864 57362 492
101864
101865 57362 493
101865
101872 57362 580
101872
101873 57362 385
101873
101874 57362 386
101874
101875 57362 387
101875
101876 57362 581
101876
101877 57362 582
101877
101878 57362 583
101878
101880 57362 402
101880
101881 57362 371
101881
101882 57362 74
101882
101885 57362 9
101885
101889 57362 505
101889
101892 57362 506
101892
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101897 57362 535
101897
101898 57362 447
101898
101902 57362 467
101902
101903 57362 228
101903
101807 57362 507
101907
101910 57362 584
101910
101913 57362 549
101913
101915 57362 508
101915
101918 57362 509
101918
101920 57362 466
101920
101923 57362 510
101923
101924 57362 585
101924
101925 57362 586
101925
101926 57362 384
101926
101927 57362 388
101927
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PRRT NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER oTY
101928 57632 322 1
101928
101929 57362 587 1
101929
101930 57362 588 1
101930
101931 57362 589 1
101931
101934 57362 590 il
101934
101935 57362 591 =t
101935
101937 57362 550 1
101937
101938 57362 551 1
101938
101939 57362 552 a
101939
101940 57362 553 1
101940
101941 57362 554 1
101941
101942 57362 511 1
101942
101943 57362 592 1
101943
101944 57362 544 1
101944
101945 57362 593 1
101945
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
101946 57362 594 1
101946
101947 57362 545 1
101947
101950 57362 512 1
101950
101951 57362 494 2
101951
101952 57362 513 2
101952
101953 57362 514 2
101953
101954 57632 323 1
101954
101966 57362 471 1
101966
101967 57362 472 2
101967
101968 57362 389 1
101968
11633-2 18677 195 6
214037
12-300010 82637 347 1
201029
1219 91833 131 4
385191
125SFR-90WRP-0S8 06229 334 1
385211
12A 82389 187 1
385046

6-66



Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
16622 2p8s82 598 10
216042
171105 1B546 350 3
360065
1N24 70176 103 1
300012
1N4005 04713 24 5961 01-170-2320 9
300002
1N4148 70176 23 5961 00-938-1135 21
300001
1N4735A 04713 104 5961 00-938-2020 1
303006
1N5224 04713 406 8
303007
1N5365 04713 407 8
303015
IN758A 70176 248 1
303016
20-076 96652 555 1
383595
201007 57632 317 1
201007
201015 57632 263 1
201015
201024 57632 239 1
201024
201033 57632 262 1
201033
201034 57632 260 2
201034
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL

/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

201041 57632 269
201041

201042 57632 255
201042

201044 57632 266
201044

201045 57632 256
201045

2010486 57632 261
201046

201047 57362 670
201047

201048 57632 315
201048

201049 57632 254
201049

201050 57632 257
201050

201051 57632 311
201051

201052 57632 258
201052

201053 57632 259
201053

201054 57632 264
201054

201055 57632 265
201055

201056 57632 267
201056
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
201057 57632 268
201057
201058 57632 270
201058
201059 57632 271
201059
201060 57632 272
201060
201061 57632 273
201061
201062 57632 274
201062
201063 57632 275
201063
201064 57632 276
201064
201065 57632 277
201065
201066 57632 278
201066
2010867 57632 279
201067
201068 57632 280
201068
201069 57632 281
201069
201070 57632 282
201070
201071 57632 283
201071
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Table 6-4. Numerical Parts List

(Continued)

MANUFACTURER PART NUMBER

MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
201072 57632 284 <
201072
201073 57632 285 ki
201073
201074 57632 286 1
201074
201075 57632 287 2
201075
201076 57632 288 4
201076
201077 57632 289 4
201077
201078 57632 290 4
201078
201079 57632 291 4§
201079
201080 57632 292 i
201080
201081 57632 293 1
201081
201082 57632 294 1
201082
201083 57632 295 1
201083
201084 57632 296 2
201084
201085 57632 297 1
201085
201086 57632 298 a
201086
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
201087 57632 299
201087
201088 57632 300
201088
201089 57632 301
201089
201090 57632 302
201090
201091 57632 303
201091
201092 57632 304
201092
201093 57632 305
201093
201094 57632 306
201094
201095 57632 307
201095
201096 57632 308
201096
201097 57632 309
201097
201098 57632 310
201098
201099 57632 312
201099
201100 57632 313
201100
201101 57632 314
201101
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Table 6-4. Numerical Parts List (Continued) .

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

201102 57632 316
201102

201103 57632 318
201103

201104 57632 319
201104

201105 57632 320
201105

201106 57632 321
201106

201F 303-424-4651 SUN CO 326
218003

214045 57362 538
214045

215008 57632 546
215008

216051 57362 474
216051

218001 57632 325
218001

218015 57362 602
218015

218059 57362 603
218059

219003 57632 498
219003

219013 57362 522
219013

24.0115PRC1207 52179 213

400008
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Table 6-4. Numerical Parts List

(Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

2451P/REL~-24-1 82104 61 1
370063

25.100.1253 06229 434 1
420011

25.135.0453 06229 435 1
420012

257-CP WIL-CR 520 1
218060

2N3904 04713 25 5961 00-892-8706 13
310003

3005-P-1-202 57922 120 5
345028

3100-50 97464 604 ]
219001

3240 2V082 214 1
415017

340045 57362 420 3
340045

340061 57362 243 1
340061

340103 57362 240 i
340103

340153 57362 422 1
340153

345-034-500-202 83830 220 1
385202

345-060-520-202 31781 141 3
385201

345-240-318 31781 142 3
385208
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Table 6-4. Numerical Parts List

(Continued)

MANUFACTURER PART NUMBER

MFR CODE MAPL NATIONAL STOCK TOTAL

/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

360070 57362 198 1
360070

367A32C100BZLD RHOMBU 495 2
211013

378049 57362 253 1
3780495

380000 57362 129 14
380000

380008 57362 137 6
380008

380010 57362 130 6
380010

380012 57362 393 12
380012

380025 57362 9: 1
380025

380470 57362 524 10
381047

380500 57362 92 8
380500

380501 57362 475 18
380501

380502 57362 93 26
380502

380504 57362 352 1
380504

380507 57362 606 10
380507

380510 57362 607 22
380510
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
380514 57362 201 10
380514
380521 57362 354 2
380521
380526 57362 202 6
380526
380528 57362 458 4
380528
380537 57362 394 4
380537
380538 57362 94 12
380538
380539 57362 523 2
380539
381000 57362 355 4
381000
381001 57362 231 22
381001
381002 57362 10 45
381002
381004 57362 186 4
381004
381006 57362 11 41
381006
381009 57362 612 2h
381009
381015 57362 395 2
381015
381018 57362 479 <
381018
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
381019 57362 500 4
381019
381022 57362 233 4
381022
381045 57362 633 4
381045
381046 57362 613 24
381046
381048 57362 525 8
381048
381500 57362 480 3
381500
381501 57362 481 6
381501
381504 57362 662 4
381504
381507 57362 358 4
381507
381513 57362 663 4
381513
381531 57362 664 4
381531
381533 57362 526 2
381533
381537 57362 482 6
381537
381541 57362 665 4
381541
381552 57362 666 4
381552
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
381553 57362 667 4
381553
381555 57362 359 4
381555
382000 57362 483 4
382000
382001 57362 206 5
382001
382002 57362 376 2
382002
382005 57362 557 1
382005
382007 57362 615 3
382007
382025 57362 501 2
382025
382026 57362 616 18
382026
3820386 57362 527 2
382036
382045 57362 396 1
382045
382055 57362 528 2
382055
382060 57632 484 4
382060
3823-2 71400 194 1
203016
382501 57362 529 4
382501
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER .PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
382511 57362 378
382511
382538 57362 668
382538
382545 57362 530
382545
382561 57362 539
382561
382562 57362 5§31
382562
382564 57362 532
382564
383034 57362 360
383034
383044 57362 459
383044
383050 57362 205
383050
383115 57362 669
383115
383118 57362 485
383118
383119 57632 379
383119
383507 57362 634
383507
383553 57362 635
383553
383583 57362 399
383583
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

383593 57362 636 1
383593

383594 57362 637 1
383594

383596 57362 547 1
383596

383598 57362 558 1
383598

4-02-2010 MCI 127 2
360066

400011 57362 6 6FT
400011

400057 57362 235 ¥
400057

400059 57362 234 il
400059

406009 57362 443 132
406009

406037 57362 Gas 3312
406037

410002 57362 224 5
410002

410003 57362 223 2
410003

4100086 57362 225 &
4100086

410007 57362 445 1
410007

410010 57362 226 3
410010
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

410018 57362 227 1
410018

410027 57362 446 2
410027

415013 57362 361 3
415013

44YY233006 81073 87 1
370107

4601K-MD 91833 460 !
385213

500081 57362 3 1
500081

500371 57362 59 1
500371

500500 57362 20 3
500500

500503 57362 58 1
500503

500504 57362 98 1
500504

500507 57362 2 1
500507

500510 57362 179 1
500510

500511 57362 178 1
500511

500512 57362 207 1
500512

500515 57362 134 il
500515
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Table 6-4. Numerical Parts List

(Continued)

MANUFBCTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NG  NUMBER QTY

500517 57362 64 3
500517

500538 57362 215 1
500538

500540 57362 330 1
500540

500541 57362 329 1
500541

500542 57632 236 1
500542

500576 57362 331 1
500576

500581 57362 540 1
500581

500584 57362 401 1
500584

500585 57362 380 1
500585

500586 57362 617 1
500586

500587 57362 7 1
500587

500588 57362 400 1
500588

500589 57362 436 1
500589

500590 57362 534 1
500590

500591 57632 237 3
500591
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
500592 57362 486
500592
500593 57362 487
500593
500595 57362 12
500595
500598 57362 1 6525 01-325-3740
500598
500599 57362 548
500599
500600 57362 618
500600
500601 57362 489
500601
500603 57362 541
500603
5043CX2M200J0 26769 45
340144
507-4538-1431-630 72619 82
370085
507-4757-3331-500 72619 81
370094
507-4857-3332-500 72619 80
370093
508-8738-504 72619 83
370096
508-8745-504 72619 84
370097
515 82389 88
370108
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

531220-2 OEX37 176 3
385206

604 DESTCO 515 2
210032

6078B 13103 403 2
218011

643105-1 OEX37 70 6
385203

67F5830 20772 424 3
345046

7484NC 88342 5 1
385013

7486 74545 97 1
385011

75224 APEX 333 1
214003

7565627 43007 533 2
383120

78-S8 74868 442 1
385214

800243 57362 461 1
800243

800244 57362 462 1
800244

800251 57362 362 1
800251

800253 57362 559 1
800253

800254 57362 430 2
800254
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

800262 57362 488 1
800262

800263 57362 491 2
800263

800264 57362 8 3
800264

8115VW BRROWH 4 1
385027

9 44655 196 2
340142

91259A851 32054 397 1
383110

9634K11 3054 595 1
213001

98416A018 3054 398 ;)
383581

AA-1704-4 44655 390 1
216030

AR42 44655 449 18
219010

AD654JN 24355 149 2
330019

AW28610 70957 19 4FT
400058

B-1 41415 89 1
374012

B5-5-8S 29440 601 1
216048

BTH-5 01599 536 1
210031




Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
BV735-10 08730 79 2
210029
Cl1663-031-4 9R076 518 2
218056
CB2153 62317 349 1
360071
CGR102VO50R1N 37942 451 i
355037
CN15R470K 26769 51 3
350035
CsS4483A1 1An44 348 2
306015
CW15R471K 26769 50 1
350034
CW15C102M 26769 46 7
350029
CW15C103M 26769 47 6
350030
CW20C104K 26769 48 54
350032
CW20C473K 26769 168 2
350031
CWN-300-16-0021 18R23 71 1
385204
CWN-350-14-0021 18R23 62 2
385157
CWN-350-16-0021 18R23 140 1
385200
CWN-LK-L 18R23 63 8
385158
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

CY30R474M 26769 49 11
350033

D24404 14704 181 1
378038

DRML-1012 37062 597 2
216040

ECQ-E4473KZ OHF77 127 1
350024

EXB-F8E103G OHF77 165 1
340145

EXB-FBE224G OHF77 166 1
340146

FF838-3 44655 391 1
216032

FLEX-CON 1 GRADE 35, 1/16 WALL SSR 346 4
217180

FUSE3A250V 89875 193 5920 00-296-1517 2
203003

G3B104SNE 03612 217 1
385187

G3B1288SNE 03612 218 1
385188

G6F10-4PNE 03612 211 2
385175

G6F1288PNE 03612 13 1
385174

G6FI288SNE 03612 18 i
385209

G7B10-4SNE 03612 437 1
385182
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE  MAPL NATIONAL STOCK  TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

G7B1288SNE 03612 441 « o
385212

H11A1GE 04713 413 5
335047

HDSP-H103 07980 67 3
374014

HG-2-AC115V 5R753 182 2
378066

HG-2-SS 5R753 183 2
378067

HS-16-2(328) 63426 85 1
370105

HS-16-3(328) 63426 86 1
370106

ICM7217 8P909 143 1
500516

ICM7260IJE 1ES66 28 3
335001

1C0-063-S8T 06776 57 7
385165

1CO-083-S8T 06776 54 5
385047

1C0-143-S8T 06776 55 28
385048

1C0-163-S8T 06776 56 5
385049

1C0-286-S8T 06776 175 1
385050

INSULFLEX GRADE 510 SSR 345 30°
217179
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER oTY
INSULFLEX GRADE 510, SHEETS SSR 344 10
100523
INTERSIL, ICM7217AIPI 8P909 151 1
335002
IRF511 04713 411 2
315005
LC-029E-13 M/W 84830 556 1
213029
LEO45D-3MW 84830 596 1
213003
LG4CR1310 62060 502 2
383597
LM33SN 04713 107 5962 01-88-3862 1
3300086
LM350 27014 450 A
330021
LW1023-4-600 62060 392 4
218058
MB100O4F 44655 119 3
340152
MB10OOSF 44655 115 2
340150
MB2210F 44655 118 2
340149
MB5602F 44655 133 1
340151
MC14001BCP 04713 29 5961 01-033-2276 2
335048
MC14013BCP 04713 157 6545 01-276-7964 S I
335053
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

MC14040BCP 04713 155 2
335051

MC14077BCP 04713 156 2
335052

MC14584BCP 04713 30 1
335049

MC7805C 04713 109 5962 00-365-5977 3
330009

MI-9-N MCGILL 600 4
216044

MOC3010 04713 27 1
330008

MOC3042 04713 108 1
330020

MR12N MCGILL 599 4
216043

MS91528-2-F-2-B 86797 77 1
210011

MS91528-4-N-2-B 86797 76 1
210010

MS91528-4C2B 86797 78 1
210025

N-61 8C978 372 7QT
384501

NE555V 04713 26 5962 01-265-1333 4
330001

NSH-36SB-S1-T 06776 177 3
385207

OE27165 57362 421 1
340155
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

OK1015 44655 40 5
340029

OK1025 44655 38 23
340014

OK1035 44655 31 26
340001

OK1515 44655 117 1
340089

OK1545 44655 33 3
340005

0K2225 44655 43 3
340069

0OK2245 44655 42 8
340047

OK2725 44655 44 2
340143

OK2735 44655 36 1
340009

OK3025 44655 163 2
340024

OK3305 44655 66 8
340080

OK3315 44655 34 7
340007

OK3345 44655 32 1
340003

OK4335 44655 162 2
340015

OK4735 44655 39 2
340025
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY

OK5115 44655 37 2
340010

OK5625 44655 35 3
340008

OKB8245 44655 41 c )
340032

P116-27 9RO76 496 2
218055

P180HS 2X587 238 1
201001

P4-20002 21655 210 1
370064

RET-1-1/4 X 2 99017 537 1
214044

8-200 18677 22 3
214039

SC16M-1TK6 03612 15 13
385184

SC16ML-1TK6 03612 17 14
385190

SCe28M 37942 75 6350 00-102-4210 1
205006

SLR500 VLIER 517 2
218054

SM16ML-1TK6 03612 14 6
385183

SM20ML-1TK6 03612 16 10
385189

SN7400 70176 110 1
335029
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
SN74LSOON 70176 153 4
335007
SN74LS04N 70176 152 4
335008
SN74LS08N 70176 158 1
335055
SN74LS30N 7U176 154 11
335033
SPI-1104-06-02 5T436 448 1
209001
S5-2602-090-105-0 0GC4W 68 2
383580
T322C336K006AS 31433 53 6
355036
T322D475K050AS 31433 428 2
355039
T322E336K025S 31433 123 ik
355029
T418-5/16-18-1 1/2 GABRIL 519 2
218057
TLH277M025C1B 37942 125 2
355031
TLS107M025C1B 37942 124 3
355030
VE18X 1B546 105 5961 01-041-6807 4
306002
VE18X 1B546 408 5961 01-041-6807 3
306002
VHO048 1B546 409 1
306016
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Table 6-4. Numerical Parts List (Continued)

MANUFACTURER PART NUMBER MFR CODE MAPL NATIONAIL STOCK TOTAL
/PORTA RAY PART NUMBER CAGE ITEM NO NUMBER QTY
VP50K 80353 197 4
340154
VR38 37942 452 1
355038
W107DIPS 94696 128 2
378071
W68X2Q1-2-15 77342 90 1
378068
¥322B106K010AS 31433 52 1
355028
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Table 6-5. Reference Designation List, Model 1200 Portable System

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.

1 500507 2
500507

1Al 500503 58
500503

1A1A1 500371 59
500371

1A1A1J1 CWN-350-14-0021 62
385157

1A1A1S83 2451P/REL-24-1 61
370063

1a1A2 500517 64
500517

1A1A2DS1-DS3 HDSP-H103 67
374014

1A1A2J10 CWN-300-16-0021 71
385204

1A1A2R1-R8 OK3305 66
340080

1A1A2XD1-XD6 643105-1 70
385203

1A1CB1 W68X2Q1-2-15 90
378068

1A1DS1,Ds4 507-4857-3332-500 80
370093

1a1DS2,DS3,DsS5 507-4757-3331-500 81
370094

1A1DS6 507-4538-1431-630 82
370095

1a1J1 7486 97
385011
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1A1M1 B-1 89
374012
1a1s1 HS-16-2(328) 85
370105
1A1s2 HS-16-3(328) 86
370106
1A1S3 44YY233006 87
370107
1A1SP1 SC628M 75
205006
1A1XDS1-5 508-8738-504 83
370096
1A1XDS6 508-8745-504 84
370097
1a2 500515 134
500515
1A2J5 CWN-350-14-0021 138
385157
1A2J6 CWN-350-16-0021 140
385200
1A237-J9 345-060-520-202 141
385201
1A3 500500 20
500500
1a3c1,C6,C10 CW15C102M 46
350029
1A3c14,cC16, CY30R474M 49
c19,c20,C31 350033
1a3c2,C3,C5, CW20C104K 48
ci1l1,c12,€17,€21-30 350032
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1a3c32 CW15R471K 50
350034
1a3c33 CN15R470K 51
350035
i1a3c4,c1s CW15C103M 47
350030
1A3c7,C9,C13, T322C336K006AS 53
cis 355036
1a3cse Y322B106K010AS 52
355028
1A3CR1,CR2 1N4005 24
300002
1A3CR3-CR9 1N4148 23
300001
1A3Q1-Q7 2N3904 25
310003
1A3R1,R2,R4-6,R10 OK1025 38
R10,R23,R27 340014
1A3R12,R14, OK1015 40
R33,R34 340029
1A3R13 OK4735 39
340025
1A3R16,R21 0K2725 44
340143
1A3R17 0K2245 42
340047
1A3R18 OK8245 41
340032
1A3R19 5043CX2M200J 45
340144
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1A3R20,R35 OK5625 35
340008
1A3R24,R25,R39 OK1545 33
340005
1A3R3,R11,R15,R22 OK1035 31
R26,28-29,31,38,40 340001
1A3R30 OK2735 36
340009
1A3R32,R37 OK2225 43
340069
1A3R36 0OK3345 32
340003
1A3R41 OK5115 37
340010
1A3R7-R9 OK3315 34
340007
1A3U01,U02 ICM7260IJE 28
335001
1A3U3 MC14584BCP 30
335049
1A304,U5 MC14001BCP 29
335048
1A3U6 MOC3010 27
330008
1A3U07,U08 NE555V 26
330001
1A3XU01,XU02 ICO-163-58T 56
385049
1A3XU3-XU5 ICO-143-S8BT 55
385048
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL

/PORTA RAY PART NUMBER ITEM NO.

1A3XU6 ICO-063-S8T 57
385165

1A3XU7,XU8 ICO-083-88T 54
385047

1Aa4 500504 98
500504

1R4BR1,BR2 VE18X 105
306002

1m4cl,C10 TLS107M025C1B 124
355030

1a4c2,c3,C11 CW20C104K 122
350032

1a4c4,cC8 TLH277M025C1B 125
355031

1a4cs T322E336K025S 123
355029

1a4cC6,C7 T322C336K006AS 126
355036

1n4ce ECQ-E4473KZ 121
350024

1A4CR1,CR2, 1N4005 102
CR5,CR6 300002

1A4CR3 1N4148 101
300001

1A4CR4 1N4735A 104
303006

1R4CR7 1N24 103
300012

1A40Q1,02 2N3904 106
310003
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL

/PORTA RAY PART NUMBER ITEM NO.

1A4R1,R2

1A4R11,R14

1A4R12,R13,

R18,R19

1A4R15

1A4R16,R17

1A4R3

1R4R4

1A4R5,R6

1A4R7,R8,R10

1A4R9

1A4T1,T2

1a4U01

1n4v02

1A4U3

1A4VR1,VR2

3005-P-1-202
345028

0K1025
340014

OK3315
340007

OK1515
340089

OK1035
340001

MB1003F
340148

MB2210F
340149

MB10OS5SF
340150

MB10O04F
340152

MB5602F
340151

4-02-2010
360066

LM339N
330006

SN7400
335029

MOC3042
330020

MC7805C
330009
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114
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111

116
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115
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION

MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1A4XU15,XU02, XK1 ICO-143-S8T 132
385048
1a4xU3 ICO-063-S8T 133
385165
1A5 ICcM7217 143
500516
1A5A1 EXB-F8E224G 166
340146
1A5A2 EXB-F8E103CG 165
340145
1a5Cc1-4,6-8,10-12,15 CW20C104K 169
16,19,21,23-32,37-42 350032
1A5C13,14,22,33, CY30A474M 171
Cc34,C35 350033
1A5C17,C43,Cc44 CW15C103M 170
350030
1A5C5,18,20,36 CW15C102M 167
350029
1A5C9 CW20C473K 168
350031
1A5CR1-CR11 1N4148 146
300001
1A5JP1-JP3 531220-2 176
385206
1A5Q1 2N3904 147
310003
1A5R1-R3,R8,R12, OK1035 159
R15-R18 340001
1A5R10 0OK4735 164
340025
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION

MANUFACTURER PART NUMBER MAPL

/PORTA RAY PART NUMBER ITEM NO.

1A5R13 0OK4335 162
340015

1A5R4,R7,R9, OK1025 161
R14 340014

1A5R5,R11 OK3025 163
340024

1A5R6 OK5115 160
340010

1Aa5U01 ICM7260IJE 150
335001

1A5U13 INTERSIL, ICM7217AIPI 151
335002

1A5U14 SN74LS08N 158
335055

1A5U016,U17, SN74LS30N 154
U19-027 335033

1A5U02,U012 MC14040BCP 155
335051

1A5U3,U4 MC14077BCP 156
335052

1A505,U011,U018 SN74LSOO0ON 153
335007

1A5U6 NE555V 148
330001

1A507,U10,U15 SN74LS04N 152
335008

1A5U8 MC14013BCP 157
335053

1A5U9 AD654JN 149
330019
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1A5XU1-2,XU12 ICO-163-S8T 174
385049
1A5XU13 ICO-286-S8T 175
385050
1A5XU3-5,XU7,XU8, ICO-143-S8T 173
XU10,XU11,X014-27 385048
1A5XU6, XU9 IC0-083-S8T 172
385047
126 500511 178
500511
1A6A1 500510 179
500510
1A6A1J4 12A 187
385046
1A6A1K1-K2 HG-2-AC115V 182
378066
1A6A1K3 D24404 181
378038
1A6A1XK1-2 HG-2-8S 183
378067
1A6F1,F2 FUSE3A250V 193
203003
1A6R1 VP50K 197
340154
1A6T1 360070 198
360070
1A7 500512 207
500512
1A7P1 G6F10-4PNE 211
385175
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
1a7s1 P4-20002 210
370064
1A8 500587 7
500587
1wl 500081 3
500081
1Wigl 8115VW 4
385027
1wigJg2 7484NC =
385013
1w2 500585 12
500595
1W2J1 G6FI288SNE 18
385209
1w2P1 G6F1288PNE 13
385174
1wW5 500538 215
500538
1W5J2 G3B10O4SNE 217
385187
1W5J3 G3B128ESNE 218
385188
1W5J4 345-034-500-202 220
385202
2 500542 236
500542
2A1 500591 237
500591
2A1A1 P180OHS 238
201001
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.

2a1a1A1 201024 239
201024

2A1A1AlC1 350036 246
350036

2A1A1A1C2 355025 247
355025

2A1Al1R1C3 CW20C473K 244
350031

2R1A1R1C4,C5 Cw20C104K 245
350032

2A1A1AI1CR1 VE18X 249
306002

2A1A1AI1CR2 1N758A 248
303016

2A1R1AICR3 1N4005 250
300002

2A1A1A1K1 378049 253
378049

2a1A1A1Q1 2N3904 251
310003

2RA1A1A1R2 340061 243
340061

2A1A1A1R3 OK1015 242
340029

2A1A1A1R4 340103 240
340103

2A1A1A1RS5 0K2225 241
340069

2A1A1A1U1 NES55V 252
330001
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.

2A1A1DS1 201007 317
201007

2A1A1P1 GG6F10-4PNE 327
385175

22 500541 329
500541

2A2A1 500540 330
500540

2R2A1A1,A2 Cs54483n1 348
306015

2A2A1DS1 12-300010 347
201029

2A2A1J1 500576 331
500576

2A2A1T1 171105 350
360065

2R2A1T2 CB2153 349
360071

2A3 500585 380
500585

2Rn4 500588 400
500588

2A4A1 500584 401
500584

2R4A1BR1 VHO48 409
306016

2A4R1BR2 VE18X 408
306002

2R4R1C1 CW15C103M 425
350030
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.

2A4Alc2 TLS107M025C1B 427
355030

2A4A1C3-C5 CW20C104K 426
350032

2p4A1C6,C7 T322D475K050AS 428
355039

2R4A1CR1-CR2 1N4005 405
300002

2R4A1CR3-CR4 1N4148 404
300001

2A4A1CRS5,CR7 1N5224 406
303007

2R4A1CR6,CRS8 1N5365 407
303015

2R4210Q1,02 2N3904 410
310003

2R4A710Q3,04 IRF511 411
315005

2A4A1R1,R9,R10,R2,R6 OK1025 418
340014

2R4A1R14 340153 422
340153

2A4A1R15-R17 3250W-1-202 423
345054

2A4A1R18 OE27165 421
340155

2R4A1R19,R20 OK1035 417
340001

2R4A1R3 OK4335 419

340015 .
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
2R4A1R4 67F5830 424
345046
2R4A1R7,R8 340045 420
340045
2R4A1TE1 25.100.1253 434
420011
2R4A1TB2 25,135.0453 435
420012
2R4A1U1-2,U6-8 H11lAlGE 413
335047
2A4A1U3 SN74LSO0N 415
335007
2R4A1U4 SN74LS04N 416
335008
2R4A1U05 AD654JN 414
330019
2R4A1VRI1 MC7805C 412
330009
2R4R2 500589 436
500589
2R4R3 101898 447
101898
2R4Cl CGR102VO50RI1N 451
355037
2R471 G7B12883NE 441
385212
2R40J2 G7B10-4SNE 437
385182
2R4J3 78-58 442
385214
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Table 6-5. Reference Designation List, Model 1200 Portable System (Continued)

REFERENCE DESIGNATION MANUFACTURER PART NUMBER MAPL
/PORTA RAY PART NUMBER ITEM NO.
2Ra4U1 LM350 450
330021
3 500592 486
500592
3A1 500593 487
500593
3a2 500590 534
500590
3A3 500581 540
500581
3a3a1 101827 560
101827
3A3A2 101828 561
101828
3A3A3 101830 562
101830
3A3A5 101834 564
101834
3A3R6 101835 565
101835
3A3A7 101836 566
101836
3A3A8 101843 572
101843
3n4 500586 617
500586
4 201047 670
201047
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SECTION VII
DIAGRAMS

7-1 INTRODUCTION

This section contains the maintenance diagrams required to support the Model

1200 Portable X-Ray System.

Table 7-1 provides a numerical sequenced listing of

all drawings including complete drawing number (abbreviated drawing numbers are
not used), drawing title, and applicable revision for each drawing.

Table 7-1. Model 1200 Portable X-Ray System Drawings List

Drawing Revision | Page

number Title Revision | date number
201024 COLLIMATOR ELECTRONIC TIMER PCB A 09/05/90 | FO-1

500081 LINE CORD ASSEMBLY B 07/27/90 | FO-2

500371 TIMER SW.BD ASSY (PIX) 1AlAl - 03/28/90 | FO-3

500500 TIMER BOARD ASSY A 01/15/90 | FO-4

500503 PANEL, CONTROL 1Al B 09/11/90 | FO-5

500504 PCB ASSY, LINE SET (CARD RACK) ¥ 07/06/90 | FO-6

500507 CONTROL ASSEMBLY (2 SHEETS) A 07/07/90 | FO--7

500510 BRACKET ASSY RELAY (1A6Al) A 09/12/90 | FO-9

500511 PLATE, ASSY BASE 1A6 2 09/19/90 | FO-10
500512 SWITCH ASSEMBLY, EXPOSURE - 07/11/90 | FO-11
500515 PCB ASSY, MOTHER BOARD 06/12/90 | FO-12
500516 mAs BOARD ASSY CARD RACK 01/16/90 | FO-13
500517 PCB ASSY mAs DISPLAY BD 06/12/90 | FO-14
500538 HARNESS ASSY CONTROL (1W5) - 07/12/90 | FO-15
500540 TRANSFORMER ASSEMBLY (2 SHEETS) A 09/21/90 | FO-16
500541 TUBE HEAD ASSEMBLY - 07/13/90 | FO-18
500542 X-RAY GENERATOR ASSY (2 SHEETS) B 08/28/90 | F0O-19
500576 CONNECTOR ASSY, HI-VOLTAGE - 07/10/90 | FO-21
500581 GEAR BOX ASSEMBLY (2 SHEETS) A 09/24/90 | FO-22
500584 FILAMENT CONTROL PC BOARD A 08/14/90 | FO-24
500585 YOKE ASSY C 08/28/90 | FO-25
500586 PIPE ASSEMBLY A 08/01/90 | FO-26
500587 CASE, CONTROL ASSEMBLY C 09/19/90 | FO-27
500588 CHASSIS ASSY GENERATOR A 09/07/90 | FO-28
500589 HARNESS ASSEMBLY - 08/14/90 | FO-29
500590 CROSS-ARM ASSEMBLY A 08/15/90 | FO-30
500591 COLLIMATOR ASSY (MODIFIED) (4 SHEETS) c 09/21/90 | FO-31
500592 STAND ASSY - 08/16/90 | FO-35
500593 FRAME ASSY A 09/21/90 | FO-36
500595 CABLE ASSEMBLY INTERCONNECT - 07/11/90 | FO-37
500598 MODEL 1200 X-RAY SYSTEM A 09/19/90 | FO-38
500599 CRANK HANDLE ASSEMBLY A 08/15/90 | FO-39
500600 PIPE ASSY INTERMEDIATE (2 SHEETS) - 07/05/90 | FO-40
500601 FRONT LEG ASSEMBLY A 09/10/90 | FO-42
500603 SHAFT ASSEMBLY GEAR A 08/23/90 | FO-43
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Table 7-1. Model 1200 Portable X-Ray System Drawings List

(Continued)

Drawing Revision | Page

number Title Revision | date number
700112 LINE SET/SENSE BOARD C 07/06/90 | FO-44
700115 SCHEMATIC, TIMER PC BOARD A 01/16/90 | FO-45
700116 SCHEMATIC, mAs CARD RACK A 06/12/90 | FO-46
700117 SCHEMATIC, mAs DISPLAY BOARD = 12/08/89 | FO-47
700128 SCHEMATIC, FILAMENT CONT. PCB A 08/14/90 | FO-48
700129 SCHEMATIC, MODEL 1200 SYSTEM A 09/21/90 | FO-49
700132 SCHEMATIC, GENERATOR ASSEMBLY - 08/28/90 | FO-50
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