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INTRODUCTION

This Technician’s Manual, together with the Operator’s Manual, forms the
complete set of Operation and Maintenance instructions for the EHS pre and
post vacuum autoclave. This manual is intended for the use of the technician.
It 1s strongly recommended that only qualified and Tuttnauer factory trained
personnel service this autoclave and do so in accordance with the instructions
in this manual. Any unauthorized service may result in the invalidation of the
manufacturer’s warranty.

SYMBOL DESCRIPTION

Stand by

Caution! Consult accompanying documents

Caution! Hot surface.

Caution! Hot steam.

P P> Cc

Protective earth (Ground)



INSTALLATION INSTRUCTIONS

For proper operation, these are the required utilities that need to be
supplied for each model EHS:

3.1

/N

Site requirements for installation of a 2540 EHS

Caution
The sterilizer must be placed on a rigid and leveled surface and
must be able to hold the weight of the device and loaded material.

1.

Counter top able to support a minimum 200 Ib. * (the unit is
shipped with a suitable stand - 26”W x 337D x 34”H)

Counter space minimum 20”W x 32”D x 20”H * (see unit
dimensions below)

City water supply 15 - 58 psi with shut off valve having /2" NPT
male end.

Higher rates of pressure will require the installation of a pressure
reducer (58 psi max).

A regulator and pressure gauge are supplied with the unit
The minimum flow rate required is 0.66 gal/min. (2.5 lit./min.).

Installation of the valve should be 2" above counter height at the
rear of the unit.

Mineral Free water supply 7 - 30 psi with shut off valve and 2"
NPT male end.

Higher rates of pressure will require the installation of a pressure
reducer.

A regulator and pressure gauge are supplied with the unit
The minimum rate of flow is 0.26 gal/min (1 lit/min).

Installation of the valve should be 2" above counter height at the
rear of the unit. * (an optional R.O. water system is available).

Electrical power 20A — 208V single phase. Connection required;
flush mount receptacle 6-20R, within 1 foot of the rear of the unit.

Drainage should be to a 4” high 4” diameter air break, reducing
down to a 1 ’2” vented line with a trap. All drainage components
must be able to withstand a non-continuous temperature of 140°F
(60°C). Drain opening should be within 1 foot of the rear of the
unit and no higher than 16” above the floor. The use of two /2”x 6"
Milford Type Copper Coated Hangers is required for the
positioning of the two drain hoses over the center of the air break
and a 4” metal worm gear clamp to secure the hangers. The hangers
will need to be bent at a 90° angle to allow for proper positioning
and securing with the clamp. * (see attached drawing)



3.2

Site requirements for installation of a 3870 EHS

Caution
The sterilizer must be placed on a rigid and leveled surface and
must be able to hold the weight of the device and loaded material.

1.

Counter top able to support a minimum 400 Ib. * (the unit is
shipped with a suitable stand - 26”W x 337D x 34”H)

Counter space minimum 26”W x 39”D x 24”H * (see unit
dimensions below)

City water supply 15 - 58 psi with shut off valve having 2" NPT
male end.

Higher rates of pressure will require the installation of a pressure
reducer (58 psi max).

A regulator and pressure gauge are supplied with the unit
The minimum flow rate required is 0.66 gal/min. (2.5 lit./min.).

Installation of the valve should be 2" above counter height at the
rear of the unit.

Mineral Free water supply 7 - 30 psi with shut off valve and '%"
NPT male end.

Higher rates of pressure will require the installation of a pressure
reducer.

A regulator and pressure gauge are supplied with the unit
The minimum rate of flow is 0.26 gal/min (1 lit/min).

Installation of the valve should be 2" above counter height at the
rear of the unit. * (an optional R.O. water system is available).

Electrical power 20A - 208V three phase, three power lines plus a
ground. Connection required; flush mount receptacle or drop line
with NEMA # L15-20R, this is a twist lock connector, within 1
foot of the rear of the unit.

Drainage should be to a 4” high 4” diameter air break, reducing
down to a 1 ’2” vented line with a trap. All drainage components
must be able to withstand a non-continuous temperature of 140°F
(60°C). Drain opening should be within 1 foot of the rear of the
unit and no higher than 16” above the floor. The use of two 2”x 6"
Milford Type Copper Coated Hangers is required for the
positioning of the two drain hoses over the center of the air break
and a 4” metal worm gear clamp to secure the hangers. The hangers
will need to be bent at a 90° angle to allow for proper positioning
and securing with the clamp. * (see attached drawing)



3.3 Suggested Site Drain Drawing
Discharge hoses from EHS

Hanger with l l

° bend [ 1 0 v 47 x4” PVC air break

Milford Type Copper

Coated Hanger 4| :|
|

1" PVC
To trap

4” Metal worm gear clamp

Caution!
Wastewater should be brought into the public sewage network in

accordance with the local rules or requirement i.e. only non-
hazardous liquids shall be disposed of in public sewage!

Network and connection should comply with the devices
consumption, local installation and safety rules and regulations.



3.4

3.5

3.6

Electrical Specifications

Property Value
2540 3870

Heaters Power 3000W 6000W
Total Power 3200W 6200W
Voltage (V) 1 ph /208 3ph/208
Amperage (A) 15 15
Frequency (Hz) 50/60 50/60
Protection against electrical shock | Class I (IEC 60601-1)

Note: In order to avoid any injury by electrical hazard, it is
recommended that a ground fault protection device be installed in
the electrical panel feeding the autoclave (local codes may make
this mandatory).

Placing the Autoclave

Set the rear legs so that the chamber pitches down in the front at a rate
of 1/8” per foot. This ensures that water is completely drained out of
the chamber through the opening at the bottom front of the chamber.
To check, pour a glass of water into the bottom rear of the autoclave
and observe the water flow out of the chamber.

NOTE: Keep the back and the sides of the autoclave
approximately 1” (25 mm) away from the wall to allow ventilation.
It is recommended that enough space be left around the autoclave
to give a technician access for servicing the machine.

Connections to Utility Supplies
Using the 72 hoses and washers supplied with the unit

1. Connect the tap water inlet on the back of the autoclave to the feed-
water supply (city water supply).

2. Connect the mineral -free water inlet on the back of the autoclave
to a source of mineral-free water.

3. Connect the exhaust outlet on the back of the autoclave (using the
black hose supplied with the unit) to a suitable drain as described
above. Be sure to observe local codes for discharge of this type.

Note:

The drain hose from the exhaust outlet must be fixed very
securely to the drain, ensuring that when steam and water are
exhausted the hose is not allowed to recoil and cause injury to
personnel.

4. Connect the reservoir overflow on the back of the autoclave to a
suitable drain as described above.

5. Plug the power cord into the supply socket.

Attention! The pressure of the jacket does not decrease when the
equipment is turned off.
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3.7

Installation Tests

At the time of installation, before the autoclave can be okayed for
daily operation the service technician needs to perform the
following preliminary checks:

¢

Integrity check: perform a visual check to verify that there are no
dents, scratches or broken components on the autoclave

The leakage current check: test the precise operation of the earth
leakage relay

Ground check: test the continuity of the grounding connection

Power supply check: check that proper power is being supplied to
the machine. See sec. 3.4.

Pitch check: confirm that the autoclave has a downward pitch back
to front of 1/8" per foot. (see sec. 3.5)

Exhaust and Feed hose check: ensure that all hoses are free
flowing and not restricted.

Water Pressure Check: verify that the city water pressure into the
unit is between 15 - 58 psi. Verify that the mineral free water
pressure into the unit is between 7 - 30 psi.

Door check: ensure that the door locking mechanism is
functioning properly

Reset the Unit: turn power off using the green power button at the
bottom of the front panel, press and hold the Sel. Cycle button on
the keypad, turn power on, continue to hold the Sel. Cycle button
until the message Program Wait appears on the screen.

Atmospheric Pressure check: the unit is set from the factory at
14.5 psia, this is atmospheric pressure at sea level. If the unit is
located more that 500 ft above or below sea level then the Atmos.
Press parameter must be set, see sec 8.2.17

Safety Valve check: test the safety valve as per the instructions in
sec 8.6 of the Operator's Manual

Cycle check: run a B&D Test to ensure that all systems in the unit
are functioning properly.

After the above steps are performed, the autoclave is ready for
daily operation

10



3.8 Water Quality
3.8.1 Built-in Steam Generator
The distilled or mineral — free water supplied to the steam

generator shall be according to the table below:

A Reverse Osmosis system meeting the qualifications below
may be used to provide water for the steam generator. The
better the quality of the water, the better performance, the less
maintenance and the longer the life of the autoclave.

Mineral Free Water qualifications

(In compliance with ISO 11134 and 1SO 13683)

Evaporate residue <15mg/l
Silica <2 mg/l
Iron <0.2mg/l
Cadmium <0.005 mg/l
Lead <0.05 mg/l
Rest of heavy metals | < 0.1 mg/I
Chloride <3 mg/l
Phosphate <0.5 mg/l
Conductivity <50 us/cm
pH 6.5t08
Appearance Colorless, clean, without sediment
Hardness < 0.1 mmol/l
Attention:

The use of water in the autoclave that does not comply with
the table above may have severe impact on the working life
of the sterilizer and can invalidate the manufacturer’s
warranty.

The suitability of the mineral free water to be used should be
verified by testing in accordance with the above table; at an
authorized laboratory using acknowledged analytical
methods. We recommend testing the water quality once a
month.

3.8.2  Water for the Vacuum System and the Drain Cooling

The feed water supplied, typically from a public water system,
to the liquid ring vacuum pump must meet the following
requirements:

3 Hardness: 0.7 - 2 mmol/l.

¢  Water temperature: shall
not exceed 59°F (15°C).

Note: The use of hard water in the vacuum pump may invalidate
the warranty for the vacuum pump, since it can cause

blocking of the rotor, which can damage the pump.

11



4

DESCRIPTION OF THE CONTROL SYSTEM.

4.1

System Summary

The hardware portion of the control system consists of a keyboard and
3 additional electronic boards designed specifically to match the
requirements of the EHS autoclave. The main board is the digital
board, DIG-T2, which contains the microprocessor and is responsible
for controlling the system. The analog board, ANL-T2, interfaces with
the DIG-T2 board and the various system components processing
signals traveling to and from these areas. The AC-T1 board consists of
AC power filters and drivers for the AC components in the system. DC
power (12V and 5V) for all the DC components is supplied by a
switching type power supply. In addition the system is capable of
direct communication with a printer over a parallel interface and/or a
PC via an RS 232 port (for more detail see individual descriptions
below).

CONTROL SYSTEM BLOCK — DIAGRAM

_ _ . DC OUTPUTS
m J-____,_Z;l S (WALVES)
X DIG-T2V1?!7, ;E'E— | DCINPUTS
- L #
i s OARD T e e |AC-T1 BOARD, 55Rs
4 e N = = “"[ twith Contactor from
‘- - e . # ANL-CAT1001;; (SN 2307040 onwards)
—e : fed o8 A
e 0 i b B 1l FAN
- v 3 'g
................ = = _ —
‘ m - u POWER
SUPPLY
JACKET
PERSSURE OPTIONAL
SENSOR TEMPERATURE
SENSOR
— CHAMBER CHAMEER
|| PERSSURE TEMPERATURE
= SENSOR SENSOR
COMPUTER

The following paragraph applies only to the 3870EHS

From S/N 2307040, a Varistor is connected, in parallel, to each of the
SSR’s contacts, in order to decrease the voltage spikes, caused by the
operation of the power devices (pumps and heating elements).

In the 3 phase system (in our case, the 3870EHS) the current, to the
heating elements, is supplied via a contactor. A “CUT OFF” thermostat
is connected to the contactor's coil. If the temperature of the heating
clements exceeds the alarm value, the “CUT OFF” thermostat
disconnects the contactor coil, the contactor's contacts open ("off"
position) and the heating elements are disconnected from the electrical
power.

12



4.2

4.3

Keyboard

The keyboard is mounted to and directly connected to the DIG-T2
board and functions as an MMI (Man-Machine Interface). The keypad
serves as a control panel containing the command and programming
keys. It also includes an LCD display with two rows of 16 characters
for cycle progress updates and error messages. In addition it contains
the following light indicators:

— START (autoclave in process),
— FAIL (the process failed),
— WATER  (no water in the reservoir),

— DOOR (blinks with buzzer sound when START is
pressed and the door is not closed).

For more detail on the control keys and error messages please see the
EHS Operators Manual

Digital Board DIG - T2

The digital board contains the microprocessor that runs the system
software program and controls all the functions of the EHS autoclave.
It is connected to the Keypad and digital display for interactive
communication with the operator. It is also connected to the ANL-T2
analog board for communication with the rest of the EHS autoclave. In
addition the DIG-T2 board has PC and printer communication abilities.

— The digital board is connected to the keypad and the ANL-T2
analog board via ribbon cables.

The DIG-T2 board receives human commands through the Keypad
and transmits visual information back, through the Keypad display

The DIG-T2 board receives sensory information, from system
sensors, in the form of digital signals through the ANL-T2 board. It
also transmits operational commands, in the form of digital signals,
to the various system components through the ANL-T2 board.
Power for the DIG-T2 is provided by the ribbon cable connected to
the ANL-T2

— The digital board also contains a parallel printer port for connection
to a proprietary printer. The printer is connected directly to this
board through connector DS1 via a ribbon cable. The printer
receives data and operating voltage directly from this connector.

— The PC interface establishes two-way communication between the
DIG-T2 board and a stand-alone personal computer, utilizing
proprietary software. This communication is via a connector
located on the ANL-T2 board and ribbon cable leading to an
external connector on the front panel.

— On the board, are three types of memories:

1) EPROM memory (U15) for storing the program codes.

2) RAM memory (U9) with a capacity of 64KB for the storage of
temporary data during the running of the program that is
located on the opposite side. This information is only for
general knowledge.

13



3) FLASH memory (Ul7) serves as a non-volatile memory,
enabling the system to change follow-up tables during running
of program codes, and ensuring this data is not lost in case of
power failure.

— The board contains a Real Time Clock element (U12), which
serves as a clock to the system. It includes a back-up battery, which
ensures that the clock runs continuously even when the autoclave is
not powered.

— The back-up battery RAM includes a 113-byte memory component
for storing the parameters currently in use.

— The board contains a solid-state component (U18) that acts as a
system watchdog. This component detects any faulty situation
while the program code is running. It forces the micro-controller to
recheck system inputs every 1.5 seconds, this prevents the software
from becoming stuck in a program loop, that would lead to the
software crashing and a loss of control of the machine.

The layout of the DIG-T2 board components is provided below
DIG- T2 BOARD

i‘ . /,-.-.-...-.......::......._..._...023\ - \i

TSI &

)
1

g e
u1s B .
EESIOTESINNEST LuecUORsUEOREIBENNS
T — BaNRBRSES

g1

e E
LAY R LR LNl )

EsaBES0S
. A S0GHO SO EOSDOEHES .
JI'.Il.Cll..Cl.Clxl’
a1

— The system provides two types of communication with PC
software, RS232 and RS485. Jumpers on the DIG-T2 board need
to be set differently for each type. The default is RS232 (see also
ANL-T2 board):

1. RS232 — JP4, JP5, JP9 are closed. RS232 allows a single
communications port on the computer to communicate with a
single EHS autoclave.

2. RS485 — JP7, JPS, JP10 are closed. RS485 allows a single
communications port, with RS485 capability, to
communicate with multiple EHS autoclaves daisy chained
together.

— The system is equipped with a hardware-reset switch (S1).

14



4.4

Analog Board ANL-T2

The analog board contains the DC power transistors that drive the
valves, heaters and pumps. It contains the sensor circuits that decode
the information from the temperature and pressure sensors before
passing that information on to the DIG-T2 board. All the systems
electronic components are connected through the ANL-T2 board. The
analog board is connected to the AC-T1 board that controls the AC
voltage devices. The power supply supplies 12 VDC and 5 VDC to the
analog board and the ANL-T2 distributes that power to the remaining
electronic components.

JP1 & JPS5 are connected to the two MPX2200 pressure sensors that
measure the chamber & jacket pressure.

JP2 receives the digital input from the PT-100 temperature sensor

JP8 is connected to the Power Supply and receives the 12VDC and
the SVDC.

JP6 provides a connection to the DIG-T2 board

JP7 provides a connection for the Test Point board needed in
troubleshooting.

JP9 provides control for the cooling fan
JP10 connects the DC output drivers to the solenoid valves.

JP11 is connected to the various digital inputs, such as the water
electrodes, door switch, float switches, etc.

JP12 is directly connected to the SSR controlling the heaters. It
also provides a digital connection to the AC TIF board, which
controls the water and vacuum pumps and the steam valve.

JP13 is not applicable in the EHS Machine.
JP14 is not applicable in the EHS Machine.

JP15 is used to match the communication connector configuration
to either RS232 or RS485. The default is RS232 (see also DIG-T2
board):

1. RS232 — JP15, short pins 2 & 3,4 & 5.
2. RS485 —JP15, short pins 1 & 2, 3 & 4.

P2 provides a link to the serial port on the front of the unit, via a
ribbon cable.

15



Layout diagram of the ANL-T2 is provided below.
ANL- T2 BOARD
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4.5

AC - Board - AC-T1

The AC-T1 board provides AC filtering to protect the power supply
and the control system from voltage spikes. This board contains the AC
voltage drivers that control the AC devices in the system. This is done
by accepting command signals indirectly from the DIG-T2 board
through the ANL-T2 analog board and then turning the devices on or
off.

The AC-T1 board includes:
— A filter circuit utilizing the L1C5 isolation transformer.
— JP2 provides filtered power to the power supply.

— Three 230/115 VAC triac control circuits. These are the AC
drivers used in controlling the water and vacuum pumps and the
steam valve.

— The maximum amperage this board is capable of controlling is 6A.

— Spike protection is provided by three components, RV1, RV2 and
RV3. These components provide a resistibility proportional to the
spike level. The resistibility decreases when the spike level
increases, so that the current will be transferred to the ground
instead of damaging the autoclave’s system.

— JP1 is the control signal input from the ANL-T2 board
— JP3 is the AC input connector.
— JP4 is the output to the steam valve if an AC valve is used

— JP7 is the output to the water and vacuum pumps
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5

CALIBRATION OF PRESSURE AND TEMPERATURE

5.1

Calibration Overview

The calibration of temperature and pressure is performed digitally. This
system does not have adjustment pots. All calibrations are preformed
through the keypad. The calibration procedure is identical on all EHS
models.

The electronic temperature and pressure measuring circuits built into
the EHS are designed with components having 1% accuracy.

The pressure circuit produces a linear output and has an electrical
output range of 100mv - 2400mv, which corresponds to a pressure
range of 0 - 58 psia.

The temperature circuit also produces a linear output and has an
electrical output range of 100mv - 2400mv, which corresponds to a
temperature range of 68°F (20°C) - 302°F (150°C).

The temperature and pressure circuits provide analog input voltages
that are converted to digital signals by the A/D converter. The
performance of the Analog to Digital converter (A/D) is limited for
values greater than 2400mv or less than 100mv.

The system has a non-volatile memory in which the offset and gain
data of the sensors are stored, as well as any error compensation factors
that are calculated. Storage in the no-volatile memory means that even
if the main power is turned off the information is saved for use the next
time the machine is run.

Calibration is performed by entering data through the keypad or a
stand-alone computer when the PC communication port is used.
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5.2

5.3

54

Calibration Theory - Error Compensation:

The system’s error compensation is based on a calculation involving
two points. These points represent the low and high end of the
autoclaves operating temperature or pressure range.

Each point has two values; one value is the “A” actual (measured)
reading of either temperature or pressure (from a PT simulator,
independent thermometer or pressure gauge). The other value is the
“R” the reading from the autoclave’s digital display of -either
temperature or pressure. By entering these values into the unit through
the keypad the system is able to calculate a compensation factor that
will correct the digital display and allow it to accurately return the
actual temperature or pressure.

Note: The two points that are selected will define the range of the error
compensation. Although points above and below are not part of
the compensation, the calibration produces a linear compensation
and these values will be accurate.

Note: The temperature can be calibrated in either °F or °C, depending
on what units the machine is set to display.

Note: The pressure calculations are always done in Absolute pressure
(Absolute pressure = atmospheric pressure + 14.5)

The calibration steps that follow will allow you to automatically
correct the displayed temperature and pressure so it accurately reflects
the actual temperature and pressure. All you need do is input the
appropriate data (actual and displayed values) into the system through
the keypad and the on board computer will do the rest.

Note: It is necessary to know the actual and displayed values prior to
entering the calibration mode.

Equipment needed for calibration
— A PT100 simulator

— Saturated Steam Table (para 7)

Calibration Procedure

Calibration consists of three (3) parts and needs to be preformed in the
following order. It is not advisable to perform only a partial calibration

1. Check that the atmospheric pressure parameter is set correctly (see
sec 8.2.17)

2. Collect and enter temperature data

3. Collect and enter pressure data

5.4.1 Connecting the test equipment
Remove the outer cabinet
Disconnect the PTI100 temperature sensor from the JP2
connector on the ANL T2 board
Connect the PT100 simulator to JP2
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54.2

Collecting and entering temperature data

When collecting data, keep in mind that “A” is always the
actual temperature and “R” is always what is being displayed
on the digital screen of the autoclave.

Once in the calibration mode, the calibration screen will look
similar to this:

Upper Row: A 140.0 R 140.0 (lower temp reading °F)
Lower Row: A 266.0 R 266.0 (higher temp reading °F)

When entering data, remember that the upper row will
represent the lower temperature of the chamber and the bottom
row will represent the higher temperature of the chamber.

5.4.2.1 Collecting temperature data
—  Select the low setting on the PT100 simulator
(it is suggested to use 158°F)

This will be the “A” value for the upper row.

—  Record the temperature displayed on the screen
(there can be a slight delay in updating the screen
when changing values on the PT100 simulator)

This will be the “R” value for the upper row.

—  Repeat this procedure for the high setting using
the PT100 simulator (it is suggested to use
266°F)

These values will be for the bottom row

—  Once the data is collected disconnect the PT100
simulator from JP2 and reconnect the PT100.

5.4.2.2 Entering temperature data
Access the calibration mode as described in para
5.4.4.

—  The cursor will appear flashing under the value
for “A” in the upper row.

—  Using the UP/DN arrow keys, enter the value
for “A”. This will be the first temperature value
that the PT100 simulator was set for.

—  Press the PROGRAM key to advance to the
next value.

—  The cursor on the upper row will move one
position to “R”; now enter the first temperature
value recorded from the display

—  Press the PROGRAM key to advance to the
next value that will be in the bottom row.

—  The cursor will be positioned under the value
for “A” in the bottom row.
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543

—  Enter the value for “A”. This will be the second
temperature value that the PT100 simulator was
set for.

—  Press the PROGRAM key to advance to the
next value.

—  The cursor on the bottom row will move one
position to “R”. Now enter the second
temperature value recorded from the display

—  Press the PROGRAM key one final time.

If PROGRAM WAIT has not been displayed
then continue to press the PROGRAM key until
it appears.

After a brief period the unit will return to a
Ready state

Collecting and entering pressure data

When collecting data, keep in mind that “A” is always the
actual pressure and “R” is always what is being displayed on
the digital screen of the autoclave. Under normal
circumstances calibration only needs to be done at the high
end of the pressure range.

Once in the calibration mode, the calibration screen will look
similar to this:

Upper Row: A 15 R 15 (atmospheric pressure reading)
Lower Row: A 45 R45 (high pressure reading)
When entering data, remember that the upper row represents

atmospheric pressure and the bottom row represents the high
pressure of the chamber. And that all entrees are in absolute

pressure.

“If the display reads a chamber pressure of 00, with the door
of the autoclave open, then proceed directly to 5.4.3.2.

If the reading is not 00 then proceed as follows.
5.4.3.1 Atmospheric pressure calibration

Set the Atmospheric pressure parameter (see 8.2.17)

— If the read out on the display is at least 1psi
above or 1lh below 00 then access the
calibration mode as described in para 5.4.4

The cursor will appear flashing under the value
for “A” in the upper row.

—  Press the Program key to advance to the next
value “R” in the upper row
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5.4.3.2

5.4.3.3

—  Using the UP/DN arrow keys raise the value of
“R” if the display reads high. Lower the value
of “R” if the display reads low.

(Example: if the display reads 2 psi, then raise
the value of “R” by 2; if it reads 2Ih then lower
the value of “R” by 2)

—  Press the program key untii PROGRAM WAIT
is displayed. The autoclave will recalibrate and
return to the Ready state.

—  If the display now reads 00, with the door of the
autoclave open, then continue on to sec 5.4.3.2”

Collecting pressure data

— Select a program with a sterilization
temperature of 273 °F (134 °C), make sure the
door is closed securely and press START.

—  Let the unit cycle to maximum pressure that will
be reached once the unit has entered the
sterilization mode.

— Record the temperature and pressure from the
digital display.

—  Abort the cycle by pressing the STOP key.

—  Consult the Saturated Steam Table for the
Absolute pressure that corresponds to the

temperature recorded in the previous step and
record that value.

— Add 14.5 to the pressure reading from the
digital display and record this value

Entering pressure data
Access the calibration mode as described in para
5.4.4.

—  The cursor will appear flashing under the value
for “A” in the upper row.

—  Press the PROGRAM key to advance to the next
value.

—  The cursor on the upper row will move one
position to “R”.

—  Press the PROGRAM key to advance to the next
value that will be in the bottom row.

—  The cursor will be positioned under the value for
“A” in the bottom row.

—  Enter the value for “A”. This will be the value
of absolute pressure recorded from the Saturated
Steam Table
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—  Press the PROGRAM key to advance to the next
value.

—  The cursor on the bottom row will move one
position to “R”; now enter the pressure value
recorded from the digital display to which you
have already added 14.5.

—  Press the PROGRAM key one final time

If PROGRAM WAIT has not been displayed then
continue to press the PROGRAM key until it appears.

After a brief period the unit will return to a Ready
state

This completes the calibration procedure for
temperature e and pressure. A sterilization cycle
should be performed to verify that the system is
calibrated and running properly.
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5.4.4

Accessing the calibration mode

With the unit turned on press the PROGRAM key. <4:—

Pressing the PROGRAM key will bring you to its
first function of setting the system’s date the time.

Setting the date and time can be bypassed by pressing the
PROGRAM key six times.

On the seventh press of the PROGRAM key CODE:
DD will be displayed.

Advance the code to 011 by pressing the UP arrow key
(this is a technician level code) then press the
PROGRAM key.

Continue pressing the program key until CALIB CODE:
19 is displayed.

Using the UP arrow key select CALIB CODE: 107.

Press the PROGRAM key again until Program Wait is
displayed, this is an intermediate calibration phase. Once
the program wait is completed TEMP CAL: @3 will
be displayed.

Using the UP arrow key advance to TEMP CAL: GJ1

Press the PROGRAM key again. This is the Temperature
Calibration mode and the data is ready to be entered

Press the PROGRAM key one additional time and the
display will show PRESS CAL: YJJ.

Using the UP arrow key advance to PRESS CAL: @J1

Press the PROGRAM key again. This is the Pressure
Calibration mode and the data is ready to be entered
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6

TESTING AND RESETTING

6.1 Test Points

These test points are provided to assist in trouble shooting the
autoclave. A test point board is needed to be able to read these test

points.
NU TP FUNCTION VALVE

TP1 GND

TP2 +5V DC

TP3 +12V DC

TP4 |OUTPUT HEATERS OV-Off: 5V-On

TPS |OUTPUT VACUUM PUMP OV-Off: 5V-On

TP6 S S

TP7 |OUTPUT AIR INLET VALVE (43) 0V —CLOSE; 5V-OPEN

TP8 |OUTPUT VACUUM VALVE (52) 0V —CLOSE; 5V-OPEN

TP9 |OUTPUT MmEﬁ‘géEFé{VEgH\{VgFR TO OV-Off: 5V-On

TP10 |OUTPUT | WATER TO VAC PUMP (15) OV-Off; 5V-On

TPI1 S _

TP12 |OUTPUT STEAM TO CHAMBER (93) 0V —CLOSE; 5V-OPEN

TPI13 |OUTPUT SLOW EXHAUST (74) 0V —CLOSE; 5V-OPEN

TP14 |OUTPUT | DRAIN COOLING WATER (13) OV-Off; 5V-On

TP15 |OUTPUT | WATER TO VAC PUMP RES. (14) OV-Off: 5V-On

TP16 |OUTPUT FAST EXHAUST (73) 0V —CLOSE; 5V-OPEN

TP17 |OUTPUT WATER PUMP OV-Off: 5V-On

TP18 - -

TP19 - -

TP20 - -

TP21 | INPUT TEMPERATURE-1 (PT100) 273°F = 1.97V

TP22 | INPUT JACKET PRESSURE 29.4 psi = 2.031V

TP23 - -

TP24 | INPUT CHAMBER PRESSURE 29.4 psi = 2.031V

TP25 | INPUT LOW WATER ELECTRODE 0V = SATISFIED
2.5V = NOT SATISFIED

0V = SATISFIED
TP26 | INPUT HIGH WATER ELECTRODE v NOT SATISFIED
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6.2 In — Out Test mode:
To enter the test mode —
e  Turn off the main power switch
e  While pressing and holding the UP arrow key, turn on the main
power switch.
The output test starts immediately
Each output (valves, heaters, pumps), will be activated and the name of
that device will be displayed.
To switch from one output to another, press the UP arrow key.
When all the outputs have been tested the input tests will begin again.
To leave the In — Out test mode, turn off the main power switch.
DISPLAYED
NOTICE ITEM ACTIVATED REMARKS
Heaters ON Heating Elements Heating elements are activated.
Pump is operating only if there
Pump On Vacuum pump is water in the vacuum pump
reservoir
Water ON Water pump for jacket ULKA water PUMP operates.
Air On Air valve (43) Air valve is open.
Mineral free water reservoir| Water valve to mineral free
Water Res On .
valve (21) reservoir is open.
Exh Res On Vacuum exhaust valve (52) | Vacuum exhaust valve is open.
Steam On Steam valve (93) Steam Valve from jacket to
chamber is open.
Vacum Wir On | Water valve (15) Water valve frqm reservoir to
vacuum pump is open.
Door locking solenoid is
Door Lock ON | Door locking solenoid act'wate'd (retracted). (only on
units with an electric door
lock)
Slow Ex On Slow Exhaust valve (74) Slow exhaust valve is open.
Exh Drain On | Fast Exhaust valve (73) Fast Exhaust Vglvg from
chamber to drain is open
Cool wtr On Cooling water valve (13) E;{ilsust Cooling water valve is
Electrd —h 0 Electrode senses water in the
jacket
High water level electrode | Electrode does not sense water
Electrd —h 255 in the jacket and activates the
water pump

(confinued on next page)
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DISPLAYED
NOTICE ITEM ACTIVATED REMARKS
Electrd -1 0 El‘ec‘trode senses wate? above
minimum level in the jacket
Low water level electrode Electrodfz c‘loes Sense Water
Electrd I 255 above minimum level in the
jacket and disconnects heating
elements
Door Sw “0” ) Door switch activated
Door switch
Door Sw “1” Door switch not activated
Float -1 <0 Lower mineral free float Float switch senses water
switch. (move the float Float switch does not sense
Float -1 “1” switch and verify that it water and stops operation of
operates) water pump
Float —H “0” Upper mineral free float Float switch senses water and
switch. (move the float closes valve 21
1o switch and verify that it Float switch does not sense
Float —H ““1
operates) water and opens valve 21

6.3 Resetting the Autoclave:
Whenever it becomes necessary to restore the system to normal
operation, the system must be reset. This will remove corrupted data
from memory and restore a healthy program. On occasion other
situations require that a reset be preformed, they are as follows:
— When the machine is operated for the first time

— If the machine has been sitting unused for a long period of time.

— When the cycle has not been completed, as a result of a power
failure or manual stop

To reset the system; proceed as follows:

Turn power off using the green power button at the bottom of the front
panel, press and hold the Sel. Cycle button on the keypad, turn power
on, continue to hold the Sel. Cycle button until program wait appears
on the screen then release.

After resetting, the autoclave will be in the stand-by

mode
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6.4 Input Output Graph:
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EHS - 5 B&D Test
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EHS - 6 Vacuum Test
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7

PROPERTIES OF SATURATED STEAM
(From Baumiester & Marks “Standard Handbook for Mechanical Engineers”

7th Edition)
Gauge | Absolute | Temp °F Gauge | Absolute | Temp °F
Pressure | Pressure Pressure | Pressure

0 14.7 212.00 31 45 274.44
1 15 213.03 32 46 275.80
2 16 216.32 33 47 277.13
3 17 217.44 34 48 278.45
4 18 222.41 35 49 279.74
5 19 225.24 36 50 281.01
6 20 227.96 37 51 282.26
7 21 230.57 38 52 283.49
8 22 233.07 39 53 284.70
9 23 235.49 40 54 285.90
10 24 237.82 41 55 287.07
11 25 240.07 42 56 288.23
12 26 242.25 43 57 289.37
13 27 244.36 44 58 290.50
14 28 246.41 45 59 291.61
15 29 248.40 46 60 292.71
16 30 250.33 47 61 293.79
17 31 252.22 48 62 294 .85
18 32 254.05 49 63 295.90
19 33 255.84 50 64 296.94
20 34 257.08 51 65 297.97
21 35 259.28 52 66 298.99
22 36 260.95 53 67 299.99
23 37 262.57 54 68 300.98
24 38 264.16 55 69 301.96
25 39 265.72 56 70 302.92
26 40 267.25 57 71 303.88
27 4] 268.74 58 72 304.83
28 42 270.21 59 73 305.76
29 43 271.64 60 74 306.68
30 44 273.05
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8

SOFTWARE PROGRAMMING PARAMETERS

8.1

8.2

Note:

General

The software version that runs the control system of the EHS autoclave
can be found by turning the unit on and watching the display. The
version number is also printed if a printer is installed.

The software contains a table of parameters of which some of them
define the autoclave, and some of them define the processes in the
autoclave. This section of the manual describes the parameters and how
they control the software.

Changing Parameters

An access code is needed to change any parameters other than the date

and time.

Two access codes are currently available and each one gives a different

level of access.

Access code 1 — This is the first level of access. This code enables
changing of the sterilization time, sterilization
temperature and the drying time. This level of access
is suitable for a senior office person in the medical
facility.

Access code 13 —  This is the second level of access. This code is for the
technician and allows access to make changes such as
calibrations.

To change the parameters listed below, proceed as follows:
a. Select the program cycle, to be modified, by pressing the
SEL.CYCLE key.

b. Press the PROGRAM key until CODE: @D appears

c. Using the UP/DN keys enter the access code for the level of access
desired. (i.e. CODE:013)

d. Select the parameter to be modified, by pressing the PROGRAM
key until the parameter name appears on the display.

Set the desired data by means of the UP/DN keys.

Pressing the PROGRAM key will enter the modified data into
memory, and move to the next parameter.

g. When finished press the PROGRAM key until the message
PROGRAM WAIT appears. The software is reprogramming itself
with the modifications that were made.

Note: Each of the 6 program cycles has a set of the following
parameters. Changing a specific parameter in one program will
not change it any other program.

Listed below are all the available parameters for the EHS. Each section
describes the parameter, shows the access code required to be able to
make modifications, it shows the minimum and maximum allowed
values and the increments (resolution) by which these values can be
changed. Also included are the pre-set values of the parameters for
each cycle.

If a parameter is modified the only way to return to the original value is
to manually reenter it.
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8.2.1 SteTemp — Temperature required for sterilization
This parameter will set the desired temperature for sterilization

Access Code - 1
Resolution - 1°F
Minimum value -  250°F
Maximum value -  280°F

Default Cycle 1 2 3 4 5 6
Values | yaue| 273 | 273 | 250 | 273 | 273 | -

8.2.2  Ster Time — Time required for sterilization
This parameter will set the time desired for sterilization

Access code -1
Resolution - 1 minute
Minimum value - 3 minute
Maximum value - 59 minutes
Cycle 1 2 3 4 5 6
Default

2540 | 35| 8 |30 | 4 |35 -
3870 | 3.5 | 8 [ 30 | &8 |35 -

Values Value

8.2.3  Dry Time — Time required for drying
This parameter will set the time desired for drying

Access Code - 1
Resolution - | minute
Minimum Value - ) minutes
Maximum Value - 59 minutes

Default Cycle 1 2 3 4 5 6
Values | yamel 0 | 20 | 20 | 20 | 2 _

8.2.4 HeatT.O. — Sterilization temperature time out
This parameter will set the maximum time allowed, from the
beginning of the cycle, for the chamber to reach sterilization
temperature. When the HeatT.O is exceeded, the program aborts
with the message ‘Low Heat’.

Access Code - 13
Resolution - 30 seconds
Minimum Value - 1200 seconds
Maximum Value - 3180 seconds

Default | Cycle | 1 2 3 4 5 6
Values | yvalue | 3000 | 3000 | 3000 | 3000 | 3000 | 0
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8.2.5

8.2.6

8.2.7

Ex.Mode — Rate of steam discharge during the exhaust stage
This parameter sets the rate at which steam is discharged during
the exhaust stage.

Access Code - 13
Resolution -1
Value - lor4
Fast Exhaust = 1
Slow Exhaust = 4

Default | Cycle | 1 2 3 4 5 6
Values | yalye| 1 ] ] ] 1 ]

End Temp — Cycle End Temperature

This parameter sets the finish temperature of the exhaust stage.
The unit will signal a Cycle End only when the exhaust timer
has reached zero and the unit is below the End Temp. This also
indicates the proper time to open the door and unload the
chamber.

Access Code - 13
Resolution - 1°F
Minimum Value - 104°F

Maximum value 280°F

Default Cycle 1 2 3 4 5 6
Values Value | 273 | 273 | 250 | 273 | 273 | 280

Puls num — .No. of vacuum pulses in the prevacuum stage
This parameter sets the number of vacuum pulses during the
prevacuum stage.

Access Code - 13
Resolution - 1
Minimum Value - 1
Maximum Value - 7

Default Cycle 1 2 3 4 5 6
Value Value| 2 4 4 4 4 1
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8.2.8

8.2.9

8.2.10

Vac dipl —Vacuum value of the first vacuum pulse

This parameter sets the value of the vacuum that pulse no.1
needs to achieve in the prevacuum stage. This parameter is
expressed in psia (atmospheric pressure at sea level is =
14.7psia). A psia lower than 14.7 indicates a vacuum. (During a
cycle the autoclave displays vacuum as Th (inches of mercury).
29.93 Th = 14.7 psia (atmospheric pressure at sea level))

Access Code - 13
Resolution - .1 psi
Minimum Value - 1 psia
Maximum Value - 13 psia

Default Cycle 1 2 3 4 5 6
Value Value| 29 | 37 | 37 | 37 | 29 | 27

Vac dip2 — Vacuum value of each of the remaining pulses

This parameter sets the value of the vacuum that the remaining
pulses (starting from pulse no. 2) need to achieve in the
prevacuum stage. This parameter is expressed in psia
(atmospheric pressure at sea level is = 14.7psia). A psia lower
than 14.7 indicates a vacuum. (During a cycle the autoclave
displays vacuum as Th (inches of mercury). 29.93 Ih = 14.7 psia
(atmospheric pressure at sea level))

Access Code - 13
Resolution - 0.1psi
Minimum Value - 1 psia
Maximum Value - 13 psia

Default Cycle 1 2 3 4 5 6
Values | yael 29 | 37 | 37 | 37 | 29 | 27

VacTimel — Waiting time at the end of the first pulse

This parameter sets the wait time at the end of the first vacuum
pulse, during the prevacuum stage. After reaching VacDipl,
there is a waiting time to allow the unit to stabilize. This time is
defined as VacTimel and during this time the vacuum system
continues working.

Access Code - 13

Resolution - 1 second

Minimum Value - 3 seconds

Maximum Value - 1800 seconds (30 minutes)

Default Cycle 1 2 3 4 5 6
Values | yalye| 3 3 3 3 3 3

39



8.2.11

8.2.12

VacTime2 — Waiting time at the end of each of the remaining
pulses

This parameter sets the wait time at the end of each of the
remaining vacuum pulses, during the prevacuum stage. After
reaching VacDip2, there is a waiting time to allow the unit to
stabilize. This time is defined as VacTime2 and during this time
the vacuum system continues working.

Access Code - 13

Resolution - 1 second

Minimum Value - 3 seconds

Maximum Value - 1800 seconds (30 minutes)
Default Cycle 1 2 3 4 5 6
Values | value| 3 3 3 3 3

WtrResTime — Timed extension for pumping mineral free
water

This parameter sets the length of time to continue pumping
mineral free water into the steam generator after the upper
electrode senses water.

This is necessary to prevent a situation where the water pump

would cycle on and off as the water level rises and falls around
the upper water-sensing electrode.

Access Code - 13

Resolution - 1 minute

Minimum Value - ) minutes

Maximum Value - 90 minutes

Default Cycle 1 2 3 4 5 6
Values | value| 5 5 5 5 5
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8.2.13

AN

8.2.14

limitP add — defines the upper limit of the pressure in the
Jjacket

This parameter is designed as a safety measure that defines the
maximum pressure in the jacket during heating and sterilization
stages. The maximum working pressure in he jacket is defined
as the pressure that correlates to the sterilization temperature
+ 5.4°F. Parameter limitP add allows to increase the pressure
above the maximum working pressure and defines the value of
this pressure.

Caution:

Setting this parameter to 4 psi may cause the Pressure Switch
and / or the Safety Valve to be activated.”

Example:

If the sterilization temperature is 273°F, the maximum pressure
will be 34 psig that correlates to 278.4°F (273°F + 5.4°F). If
limitP add is 2 the maximum allowable pressure will be 36. If
the pressure reaches the upper limit as defined by limitP add
(i.e. 36 in our example) the heating element will be switched off
and the pressure will begin to decrease. When the pressure
decreases below the maximum allowable pressure, the heating
element will be switched on again.

Access Code - 13

Resolution - 0.1 psi

Minimum Value - O psi

Maximum Value - 4psi

Default | Cycle

Values | value| 0 0 0 0

Calib Code — Calibration Code 107

This parameter is used to set the calibration code. The correct
code is needed to calibrate the autoclave. After calibration the
code should be set back to the default value (100) to prevent any
unqualified person from altering the calibration

Access Code - 13

Resolution - 1

Minimum Value - 0

Maximum Value - 255

Default Cycle 1 2 3 4 5 6

Values | valye| 100 | 100 | 100 | 100 | 100 | 100
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8.2.15 ReqPrs+ - Overrides the pressure calculated for sterilization
This parameter is used to insure that during sterilization the
temperature is correctly maintained. It does this by raising the
value of the sterilization pressure necessary to maintain a
sterilization temperature. The sterilization pressure is calculated
by the unit based upon the SteTemp parameter.

For example; if the required temperature is 250°F, the required
pressure calculated by the program is 16 psig.

This pressure can be increased by changing the value of
ReqPrs+. If this value is set to @, the system will be maintained
at 16 psig during the sterilization stage if this value is set to 1.5,
the system will be maintained at 17.5 psig in the sterilization
stage.

Access Code - 13

Resolution - 0.1psi

Minimum Value - O

Maximum Value - 3 psi

Default Cycle 1 2 3 4 5 6

Values Value| 0.8 0.8 0.6 0.8 0.8 0
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8.2.16 Dry Vac — Pressure during the Dry Stage
This parameter is intended to control the vacuum pressure
during the Drying Stage. It does this by opening and closing the
Air Inlet Valve. In all cases the vacuum pump runs continuously
and the Jacket is heated until the end of the Dry stage, as set by
the Dry time parameter.

This parameter is expressed in kpa, where 1 kpa = 0.145 psia

Access Code - 13

Resolution - 1 kpa

Minimum Value - Okpa

Maximum Value - 90 kpa

If Dry Vac = 0, the Air Inlet Valve will be closed during the
Dry Stage.

If Dry Vac is between 1 & 5, the Air Inlet Valve will be
operated in a shoot mode, 30 seconds open and 30 seconds
closed. This process will begin 4 minutes after the start of the
Dry Stage and continue until the Dry stage is completed

If Dry Vac >6, the Air Inlet Valve will be used to regulate the
pressure during the Dry Stage so that the value of the pressure
will not fall below the Dry Vac value. E.g., if Dry Vac = 20 (1
kpa = 0.145 psia), then when the pressure reaches 2.9 psia, the
air valve will open and remain open until the pressure rises to
3.6 psia at which point is will close again. When the pressure
drops back to 2.9psia, the valve opens again to allow the
pressure to rise. This process continues until the end of the Dry
stage. In this example the pressure fluctuates between 2.9 psia
and 3.6 psia. The Air Inlet Valve is not working in a shoot
mode, but it opens and closes around the requested Dry Vac
value.

Default | Cycle 1 2 3 4 5 6
Values | value| 35 5 5 5
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8.2.17 Atmos. Press — Atmospheric Pressure

8.2.18

This parameter tells the unit the atmospheric pressure of the
location in which it is installed. The pressure entered must be
with in 5% of the actual atmospheric pressure for that location.
Unlike the other parameters you only need to enter this
parameter once in any one cycle and all cycles will be updated.
This value can easily be calculated by knowing the altitude of
your location. The atmospheric pressure at Sea Level is 14.5
psia. For every 100m above sea level, the atmospheric pressure
drops 0.14 psia, and for every 100m below sea level, the
atmospheric pressure increases (.14 psia.

Changes in pressure do to weather will not affect the accuracy
of this unit.

Access Code - 13

Resolution - 0.1psi

Minimum Value - 8 psia (for +4500m)

Maximum Value -  15.7 psia (for —800m)

Default | Cycle 1 2 3 4 5 6

Values | value| 145 | 145 | 145 | 145 | 145 | 145

PulsPress — pulse pressure during pre-vacuum stage.

This parameter is used to set the maximum pressure in each
pulse of the pre-vacuum stage. This parameter is expressed in
psia. During St.By (Stand By) and while running a cycle the
display shows pressure in psig. (Psig + 14.5 equals psia).
Access Code - 13

Resolution —  lpsi

Minimum Value — 7 psia

Maximum Value — 30 psia

Default | Cyele | 1 2 3 4 5 6

Values | vale| 22 |23.5 | 235 | 235 | 235 | 235
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8.2.19

8.2.20

8.2.21

Heat Step — sterile temperature overshoot control

This parameter is used to reduce overshoot of the sterilization
temperature by controlling the sterilization pressure. The
sterilization pressure is calculated by the unit based upon the
SteTemp parameter. When the cycle starts the heating rate in
the chamber is constant until the pressure in the chamber
reaches the sterilization pressure minus the Heat Step. From
this point on heating is performed in pulses. Each pulse lasts
15 seconds and increases the pressure in the chamber by a
small amount until the proper sterilization pressure is reached.

Access Code - 13

Resolution — 0.1 psi
Minimum Value - 0.1 psi
Maximum Value — 2 psi

Default | Cycle | 1 2 3 4 5 6

Values | vale| 07 | 07 | 07 | 07 | 07 | 04

PresInPsig — selects the pressure display units.

This parameter sets the units of pressure that are printed by the
printer and used on the digital display during St.By (Stand By)
and while running a cycle. The two choices are psia (absolute
pressure) or psig / InHg (gauge pressure and inches of
mercury) Changing this parameter does not effect the units of
calibration used in any other parameter.

Access Code - 13

Resolution - 1

Pressure is displayed in

Psig and vacuum in InHg - 1
Pressure is displayed in psia — 0

Default | Cycle | 1 2 3 4 5 6

Values | yaue | 1 ] ] ] 1|1

TemplInC — selects the temperature units.
This parameter sets the units of temperature that are used by
the autoclave.

Access Code - 13

Resolution - 1

Temperature is displayed in °C — 1
Temperature is displayed in °F — 0

Default | Cycle | 1 2 3 4 5 6

Values | yaue| 0 0 0 0 0 0
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8.2.22

8.2.23

Flash — Heating over-pressure control

This parameter is designed to regulate over pressure during the
heat up stage. The system constantly monitors the temperature
and pressure and compares both values to the Saturated Steam
Curve. If the pressure is found to exceed the corresponding
temperature by more than 0.7 psi then the fast exhaust valve is
opened for 1 second in an attempt to realign the temperature
and pressure. The system will wait 15 seconds and check
temperature and pressure again. If needed the fast exhaust will
be opened again for 1 second. This process will continue until
the temperature and pressure are correctly aligned.

Access Code - 13

Resolution - 1

Value — Oorl

If Flash =0 This feature is not activated.
If Flash =1 This feature is activated.

Default | Cyele | 1 2 3 4 5 6
Values | yalye | 1 1 1 1 0 0

Auto. Num — Autoclave Identification number

This parameter is used to set the identification number relative
to other autoclaves in the facility. This number only appears on
the printout of a unit with a printer installed. It enables the
operator to link the printout with a specific autoclave. This
parameter need only be set once, while in any of the 6

programs.

Access Code - 13
Resolution - 1
Minimum Value - 1
Maximum Value — 99
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9

MAINTENANCE AND REPLACEMENT PROCEDURES
Safety Tests after Repair

9.1

AN

ATTENTION!
After every repair or dismantling of the enclosure, it is
recommended that the following tests be performed:

1.

Enclosure Current Leakage Test.

The test should be performed using a Megger. Make sure the
autoclave is unplugged. The electrical potential of the testing
instrument should be 500V. The insulation resistance should be at
least 2 MQ.

The test is successful if there was no leakage.

Protective Earth Impedance Test

The test should be performed using an Ohmmeter. Make sure the
autoclave is unplugged from the wall outlet. Next measure the
resistance between the grounding screw on the rear plate (or any
other unpainted metallic part) and the grounding pin of the power
cord plug. The resistance should not exceed 0.3 €, a high
resistance would indicate a faulty ground connection.
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9.2 Removing the Autoclave’s Outer Covers
Caution!

Before starting, disconnect the instrument from the power
source and ensure that there is no pressure in the
chamber or jacket.
Allow the autoclave to cool before removing outer covers.
Remove the screws holding the rear cover (1).
2. Remove the screws holding the cover to the base (2).
3. Dismantle the air filter from the service opening cover (3).
3.1. Remove the screws holding the filter cover.

3.2 Disconnect the filter from the silicone tube
4. Remove the grounding wires from the cover.

5. Pull the cover upwards.
Note:
The following picture refers to model 2540
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9.3 Replacing the Safety Valve

The safety valve is installed to protect the Jacket from over
pressurizing should all the electrical controls fail.

Caution!

Before starting, be sure that the electric cord is disconnected and that
there is no pressure in the chamber or jacket.

1.

Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

Remove the water reservoir gasket.
Unscrew the safety valve and remove it from the safety valve base.

Replace the valve with a new safety valve (install only an original
equipment replacement!). Use a hydraulic sealant to seal the
threads to ensure that the assembly is leak free.

Perform one cycle and verify that the valve operates correctly.

SAFETY VALVE

0661
1S4 0F L3S

v/1 371
)

SAFETY VALVE BASE

49



9.4

9.5

/N

Replacing the DIG-T2 board

The DIG-T2 board contains the software program and controls all the
functions of the autoclave. See sec 4.3.

Caution!

Make sure that the power cord is disconnected!

Allow the chamber and jacket to cool before removing outer covers.

Refer to the picture below when following this procedure.

1. Take off the autoclave cover (see para. 9.2 “Removing the Outer
Covers of the Autoclave”).

2. On model 3870 disconnect the flat cable from the printer.

3. Disconnect the flat cable from JP1-DIG-T2 to JP1 ANL-T2 (4).

4. Disconnect the flat cable from the PC port to P1-ANL-T2 (6).

5. Disconnect the green grounding cable (5).

6. Remove the screws that connect the plastic panel, housing the
DIG-T2 board, to the autoclave (2).

7. Disconnect the main switch (7).

8. Remove the DIG-T2 and keypad from the plastic panel.

Disconnect the DIG-T2 from the keypad.

10. Install a new DIG-T2 to the keypad and reinstall it into the plastic
housing

11. Follow the previous instructions in reverse to reassemble the unit

Replacing the Electronics Box

Caution!

Make sure that the power cord is disconnected!

Allow the chamber and jacket to cool before removing outer covers.

Refer to the picture below when following this procedure.

1. Take off the autoclave cover (see para. 9.2 “Removing the Outer
Covers of the Autoclave”).

2. Remove the screws from the bottom and top of the electronic box
(1, 3).

3. Disconnect all the electric system connectors connecting the
electronic box to the base (including the MPX connectors).

4. Remove electronics box and replace with new one.

5. Re-assemble the instrument. Verify that the grounding connections
are connected correctly.

6. Test any cycle and verify that the autoclave operates as required.
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Electronic
box

Electronic
box

Control panel
Electronic box: 3870
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9.5

Drain Valve Repair

There are two drain valves on the front of the autoclave. One drains the
mineral free water from the front section of the reservoir and the other
drains the vacuum pump water from the back section of the reservoir.

Caution!

Before starting, disconnect the instrument from the power source and
ensure that there is no pressure in the chamber or jacket.

Allow the autoclave to cool before removing outer covers.

9.5.1 Replacing the O rings

1.

Open the manual drain cock on the front of the machine
and drain any water left in the reservoir

Continue turning the drain cock in a counterclockwise
direction. Some resistance will be felt, but eventually the
drain cock assembly will come out.

Replace the two O rings on the drain cock (see drawing).

Reinstall the drain cock in the drain valve body by
turning clockwise.

After a few turns press the large O ring (1) into the
recess on the drain valve body.

Continue turning clockwise until the drain cock is seated.

e

7 =

Item Cat No.
1 SRV000-0224
2 SRV000-0232
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9.5.2

Replacing the drain valve assembly
1.  Take off the autoclave cover (see para. 9.2 “Removing
the Outer Covers of the Autoclave”).
2. Disconnect the drain tube from the valve, using a 9/16”
wrench.
3. Remove the nut (3) and the “ring for drain valve” (2).
4.  Remove the drain valve (1) from the panel.
5.  Install a new valve according to the drawing below.
6.  Verify that there is no leakage.
]
“
4
CMT240-0020 CMT240-0003 VLV170-0066
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9.6

Replacing the Pressure Gauge
Caution!
Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber

and jacket.
9.6.1 Model 2540
1.  Take off the door cover (see para. 9.18 Replacement of
the Door Cover).
2. Remove the pressure gauge from the door by unscrewing
it from the door
3. Install the new pressure gauge using Teflon tape to seal
the threads. Verify that the gauge’s tube does not
protrude from the doors inner surface.
4.  Operate the autoclave and verify that there are no leaks.
5. Reinstall the door cover.
9.6.2 Model 3870

The gauge is located in the plastic housing adjacent to the door
and directly in front of the electronic box.

1.

A

Take off the autoclave cover (see para. 9.2 “Removing
the Autoclave’s Outer Covers”).

Disconnect the copper tube at the back of the gauge.
Remove the pressure gauge.
Install the new pressure gauge.

Reconnect the copper tube. (The copper tube uses a
compression fitting so no Teflon tape is needed).

Operate the autoclave and verify that there are no leaks

Reassemble the autoclave’s cover
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9.7

Replacing the Door Bellows (Located in the door bridge)

The door bellows is designed to work with the closing device
providing a double lock that keeps the door closed while there is
pressure inside the chamber.

Caution!

Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber.

Open the door.
2. Unscrew and remove the locking bolt (5).

3. Remove the Bellows assembly, using one of these two methods

3.1 Blow compressed air into the steam inlet hole on the inner
surface of the door. This will cause the Bellows Assembly to
pop out.

3.2 Gently pull out the door safety device locking pin (13). And
using a bellows extraction tool, remove the bellows assembly.

4. Tt is possible that the washers (7, 10) will be stuck - if so, again use
compressed air to blow them out or the bellow extraction tool to
remove them.

5. Insert a new Door Bellows Kit (13,12,10,7) into the original brass
sleeve (14), making sure to insert the kit into the narrower end of
the sleeve. (No lubrication or cleaning is required.)

6. Insert the locking bolt (5) into the sleeve, making sure that the
collar on the bolt fits into the sleeve.

Reinstall the completed assembly into the door bridge.

Tighten the locking bolt (5), it need not be super tight, just tight
enough to properly seat the rear washer (7).

9. Run atest cycle and check for leaking.

!

LOK240-0026 LOK240-0025 LOK240-0022
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9.8

Replacing the Printer

Caution!
Before starting, disconnect the instrument from the power source.

1.

Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

Disconnect the flat cable (1) connecting the printer to the DIG-T2
board.

Unscrew the two screws (2) fastening the printer to the panel.
Remove the printer and install the new one.

Verify that the printer is working by performing a self-test. This is
done by pressing and holding the printer feed button and turning on
the autoclave.

Run a cycle and verify that the printer operates correctly.
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9.9 Replacing the Door Switch
The door switch is designed to ensure that the door is properly closed
before and during a cycle.

Caution!
A Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber.

1. Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

Disconnect the wires from the door microswitch.
Remove the microswitch and replace it with a new one.

Reconnect the black ground wire (2) to the microswitch.

A

Test the connection with an ohmmeter. Connect the ohmmeter to
the common terminal of the microswitch (1) and chassis ground. In
the “door open” position the ohmmeter should show no continuity
and in “door close” position the ohmmeter should show a complete
circuit.

5.1 If it fails the test then check that the ground wire is connected
to the correct terminal. If it is then replace the microswitch.

5.2 If it passes the test then connect the green wire from the
electronic box to the common terminal (1) of the switch
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9.10  Replacing the circuit breaker

Caution!
A Before starting, disconnect the instrument from the power source.

1. Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

Disconnect the wires from the circuit breaker.

Remove the screws (1) connecting the circuit breaker to the panel.
Replace the circuit breaker with a new one.

Reconnect the electrical wires.

Reassemble the cover.

Turn on the autoclave and verify it operates correctly.

e o

Move the circuit breaker’s lever to the “tripped” position and verify
that the autoclave turns off.

Make sure that the correct circuit breaker is installed as specified
below:

Model 2540 - 1 circuit breaker - 20A
Model 3870 - 1 circuit breaker - 3 phase 20A.

WATER PUMP FUSE
1.25A

Circuit breaker
20A  VACUUM PUMP FL Circuit breaker

63A 0 3ph 20A

CIRCUIT BREAK
LEVER

N

Model 2540 EHS Model 3870 EHS
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9.11

Replacing the water pump

The water pump supplies mineral - free water to the jacket of the
autoclave from the front compartment of the reservoir. This water is
used by the steam generator to produce steam for sterilization.

The pump is protected from running dry and burning out, by the float
switch mounted in the lower part of the front reservoir compartment.

Caution!

Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber
and jacket.

1. Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

2. Disconnect the wires from the pump

3. Empty the water reservoir, by using the drain value on the front of
the autoclave.

4. Disconnect the piping from the pump.

Remove the pump from the rubber shock absorbers. (If the rubber
shock absorbers are damaged, replace them also).

Replace the damaged pump with a new pump.
Reconnect wiring and piping.

Turn on the autoclave and verify it operates correctly and none of
the connections are leaking

9. Reassemble the cover.

No. Description 2540 3870

1 | Rubber shock absorber SKR203-0006 SKR203-0006

1/8 elbow connection to

Teflon 6x4mm tube — FIT100-0012

6
1/4 straight connection to
Teflon 6x4mm tube FIT100-0009 -
7 | ULKA water pump PUMO055-0010 | PUMO055-0010
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9.12  Pressure Switch

The Pressure Switch is designed as a safety device, limiting over-
pressure in the steam generator.

It is set to a pressure of 38 psig which is about 2 psi above the working
pressure of the generator.

The pressure switch is factory set and it should not be adjusted in the
field. Doing so will void the warranty.

To replace the pressure switch perform the following steps:

Caution!
Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the chamber or jacket.

1. Remove the rear cover.
2. Disconnect the wires from the pressure switch.

3. Disconnect the pressure switch from the copper tube and replace it
with a new one.

4. Reconnect the wires and reassemble the rear cover.

To verify that the autoclave operates as required perform a 274°F
cycle.

PRESSURE SWITCH
MODEL " CAMPINI “

Q Iy =
e JI® OO
@
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9.13

The Heaters

The autoclave contains internal submerged heaters, mounted at the
bottom back side of the jacket (see drawing below). Model 2540 has
three (3) 1000W / 208V heaters. Model 3870 has six (6) 1000W / 208V
heaters.

To replace heaters proceed as follows:

Caution!
Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber

and jacket.
1. Remove the rear cover plate by unscrewing the screws.
2. Discharge any steam pressure and drain the water from the jacket

© % 3 o

by gradually opening the drain valve (at the back of the unit). Wait
until all the water has drained from the jacket. (see sec 9.17)

Disconnect the electrical leads for each heater from the heater
terminal block.

Remove the heater by unscrewing and pulling it out from the jacket
bushing.

Replace the heater with the new one, use Teflon on the thread to
seal it. Tighten the heater to prevent leaking.

Connect the wires of the new heater to the terminal block.
Close the drain valve.
Connect the autoclave to the power source.

Turn the main switch to ON and check that the steam generator
heats up correctly. Check also for any leaking by the heaters

10. Replace the rear panel

REAR VIEW
WATER INLET AND HEATERS

MINERAL FREE _— |
HEATERS
WATER INLET

61



9.14

The Dual Compartment Water Reservoir

9.14.1 Description

The dual compartment water reservoir is one unit with a wall
separating the two compartments.

The front compartment holds the mineral free water required
for the generation of steam in the jacket. Water enters at the
top through a control valve from an external mineral-free
water source. At the bottom is an outlet to the water pump
which feeds water to the jacket. An additional outlet at the
bottom connects the reservoir to a manual drain valve located
on the front of the autoclave. A float switch mounted on the
front wall of the reservoir controls the flow of water into the
reservoir and a second float below it ensures that the water
pump does not run if the compartment is empty

The second compartment supplies feed water to the vacuum
pump. Water enters at the top through a control valve from a
public water source. An additional outlet at the bottom
connects the reservoir to a manual drain valve located on the
front of the autoclave. A float switch mounted on the rear wall
of the reservoir controls the flow of water into the reservoir
and a second float below it ensures that the vacuum pump
does not run if the compartment is empty

The reservoir is also provided with an overflow drain. This is
a simple conduit mounted on the upper side of the rear wall,
which directs excess water to the drain.

Also attached to the rear wall of the reservoir is a flexible
tubing connected to the aeration inlet of the vacuum pump.
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9.14.2 Replacement
It is possible to replace individual damaged components on
the reservoir. It is not necessary to replace the entire reservoir,
however, if a complete replacement is needed follow the steps
below.

Caution!

Before starting, disconnect the instrument from the power
source and ensure that there is no pressure in the
autoclave’s chamber and jacket.

1.

10.

11.

12.

Drain the reservoir from the two manual drains on the
front of the autoclave.

Take off the autoclave cover (see para. 9.2 “Removing
the Autoclave’s Outer Covers”).

Disconnect the wires to the float switches on the
reservoir.

Disconnect any copper or plastic tubing going to the
reservoir.

Disconnect any solenoid valves going to the reservoir.

Drill out the pop rivets holding the legs of the reservoir
to the chassis.

Remove the reservoir from the autoclave.

Transfer any items still attached to the old reservoir, to
the new reservoir. Replace any items that may be
defective.

Place the new reservoir in position on the chassis and
pop rivet the legs in place with a 3/16 pop rivet. As an
alternative place a #10 machine screw from the bottom
up through the chassis and leg and secure with a nut and
washer on top.

Reconnect any wiring and tubing that had been
disconnected earlier.

Turn on the autoclave and allow both compartments to
fill with water. Verify that there are no leaks and that the
autoclave is operating correctly

Reassemble the outer cover.
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9.15

The Water Sensing Electrodes

The two electrodes that control the water level of the jacket are located
in a stainless steel bottle, or housing, connected to the rear of the
autoclave. The housing is connected to the jacket by upper and lower
copper tubes, which allows the jacket water to flow in and out of the
housing. The water level in the housing will be identical to the water
level in the jacket.

The High Electrode, which is physically higher when looking at the top
of the housing, determines the operational water level in the jacket.

The Low Electrode, which is physically lower when looking at the top
of the housing, protects the heaters by switching them off when there is
too little water in the jacket.

To clean or replace the electrodes proceed as follows (refer to drawings
on the next page:
Caution!
Before starting, ensure the electric cord is disconnected and there
is no pressure in the chamber or jacket.

1. Take off the autoclave cover (see para. 9.2 “Removing the
Autoclave’s Outer Covers”).

2. Discharge the steam pressure and drain the water from the jacket by
opening the water drain valve located at the rear of the autoclave.
(See sec 9.17)

3. Remove the electrical connections from the terminals of the
electrodes. Mark the wires for each electrode to avoid miss wiring
when reinstalling the electrodes.

4. Unscrew the locking nut and remove the electrode from the top of
the housing.

5. Replace the electrode with a new one or reinstall the same
electrode after cleaning.

5.1 To clean the electrode use a damp cloth or sponge. A mild
soapy solution may be used, rinse thoroughly. DO NOT use
any harsh chemicals

5.2 When positioning the new electrode, make sure to position the
high electrode tip so it is in line with the center of the
chamber. Position the low electrode so that it’s tip is
approximately 17, but not les than 17, lower than the high
electrode tip.

6. Tighten the locking nut to prevent any steam or water from leaking
out.

7. Reconnect the electrical wires to the electrode terminals. Making
sure to connect the correct wire to the proper electrode. If these
connections are reversed, the steam generator will not heat.

8. Close the drain valve and turn the autoclave on. The unit will
automatically fill with water. Observe that the unit is heating. Wait
for the unit to reach 30 psig, then check for leaks around the
locking nuts.

9. Reassemble the cover.
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Water Electrodes Housing
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PIP100-0001
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9.16

The Vacuum Pump

9.16.1 Description

To produce the vacuum needed in the prevacuum and drying
stages, the autoclave is equipped with a liquid ring pump. This
pump is suitable for continuous operation, and achieving a
high vacuum necessary for proper operation. To produce the
needed vacuum the pump draws water from the reserve in the
rear compartment of the water reservoir. There is a minimum
Water Quality requirement for the pump to ensure trouble free
operation (ref. par. 3.8.2.)

A float switch is mounted to the lower rear wall of the
reservoir to prevent the pump from running when there is no
water in the reservoir.

9.16.2 Replacing the vacuum pump

Caution!

Before starting, disconnect the instrument from the power
source and ensure that there is no pressure in the
autoclave’s chamber and jacket.

For location of inlets and outlet of the pump, refer to
drawing on the next page

1.  Take off the autoclave cover (see para. 9.2 “Removing
the Outer Covers of the Autoclave™).

2. Close the external Feed Water Supply valve going to the
back of the autoclave. Count the number of turns and
mark it down for use at the end of this procedure.

3.  Drain the water from the reservoir, using the manual
drain on the front of the machine.

4.  Disconnect the electrical wires from the pump. Note the
location of the wires for later use.

5. Disconnect any plumbing. Note the location of the
plumbing connections for later use.

Replace the pump.
Reconnect the wires and piping previously removed.

Caution

Ensure that the protective earth ground of the
vacuum pump is reconnected before power is turned
on.

8. Open the external Feed Water Supply valve going to the
back of the autoclave. Make sure to open it the same
number of turns as had been counted earlier. Allow the
rear compartment of the reservoir to fill.

9.  Turn on the power and observe that the reservoir fills
properly. Run a sterilization cycle to verify that the pump
performs correctly, without leaking.

10. Reassemble the cover.

66



SPECK LIQUID RING VACUUM PUMP

@ ©) @
\
VACUUM

PUMP

H,

Sans
1

I I
éié? FROM
\\\?r CHAMBER (SW (E)

TO EXHAUST
(DRAIN)

T

FEED WATER INLET

67




9.17  Draining the Jacket

/N

Caution
Before starting, ensure that the electric cord is disconnected and
there is no pressure in the chamber or jacket.

Turn off the main switch.
2. Remove the rear cover.

3. Turn the valve handle (1) 1/4 turn and the jacket will begin to
drain.

4. Close the valve, and re-assemble the rear cover
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9.18

Replacement of the Door Cover

Caution:
Before starting, be sure that the electric cord is disconnected from the
power source and that there is no pressure in the autoclave chamber.

1.

Unscrew the four screws attaching the door cover and remove the
door cover. Note that the screw that activates the door microswitch
includes two washers and a spring, be careful not to lose them.

Position the new cover and screw in three screws (2).

Assemble and install the door microswitch activator. Insert screw (1)
through washers (3) and spring (4) and screw into the door until
dimension A is approximately 15 mm.

Before proceeding, make certain that the door gasket is in good
condition. Perform final adjustment of the door microswitch activator
as follows:

4.1 Press the microswitch and listen to hear it click. The clicking
sound indicates that the microswitch has been activated.

4.2 Close the door until the closing device feels tight, also verifying
that the microswitch click was heard.

4.3 If the microswitch does not click then unscrew the screw (1) one
turn counter- clockwise and check again. Repeat until the
microswitch click is heard.

4.4 Turn the main power back on.

4.5 Close the door until the closing device feels tight, but do not over
tighten. Make sure a click is heard.

4.6 Select a steam cycle and run the autoclave. Check that there is no
steam or pressure leak around the door.

4.6.1 If there is a leak then tighten the door slightly.

4.6.2 If the door-open indicator sounds and the door LED lights
then repeat step 4.3

No.|Description Model Cat. No.

2 | Screw Both models [BOL191-0140
2540 POL066-0002
3870 POL065-0003
Spacer kit 1 +3 +4 | Both models | CT312036

5 | Door cover
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9.19  Replacing the Closing Device

Caution:
A Before starting, verify that there is no pressure in the autoclave

chamber.
1. Remove the “C” clip (9) from the bottom of the door locking pin
(6). Newer models will have a cotter pin.

2. Remove the locking pin (6) by pulling it up out of its position.

Remove the closing device assembly. Be careful not to lose the two
Teflon disks (10) resting on the top and bottom of the lock housing
axe (5).

4. Position the new closing device on the lock housing axe (5),
making sure that the Teflon disks (10) are in between the lock
housing axe (5) and the screw housing (3).

Insert the pin (6).
Replace the “C” clip or cotter pin (9).

CLOSING DEVICE

No. Description No. Description

1 Bushing 6 | Door locking device pin
2 Door tightening bolt assembly 7 | Bakelite handle

3 Locking screw housing 8 | Closing bridge “c” clip
4 Locking base 9 | Cotter pin

5 Locking housing axe 10 | Teflon disk
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9.20

PT100 Temperature Sensor Replacement

The temperature sensor is located below the chamber at the front. It is
mounted in a fitting (1) that is part of the chamber drain system (see
picture below).

Caution!

Before starting, disconnect the instrument from the power source
and ensure that there is no pressure in the autoclave’s chamber
and jacket.

1. Take off the autoclave cover (see para. 9.2 “Removing the Outer
Covers of the Autoclave”).

2. Unscrew the nut (3) attaching the sensor (2) to the fitting (1).
3. Remove the sensor from the fitting.

4. Disconnect the sensor’s wire (4) from the electronic box and
remove the sensor from the autoclave.

5. Install a new sensor. Ensure that the tip of the sensor is positioned
at, but not past the center of the nipple attached to the chamber.
Any other positioning will result in an inaccurate reading.

6. Connect the sensor’s wire to the electronic box.
Reassemble the cover.

After any replacement or repositioning recalibrating the machine is
necessary (see sec 5)




10

TROUBLESHOOTING

Preliminary Check

Before performing any troubleshooting operation and before removing
the autoclave’s cover, check the following:

10.1

1.

Electrical power:  Verify that:

a. Power supply is 1ph/208 VAC for model
2540 and 3ph/208 VAC for model 3870.

b. It has an earth wire.

2. Mineral free water: '2” connection. Water pressure, after the

pressure reducer (as indicated on the pressure
reducer’s gauge) must be 7-30 psi.

3. City water: 27 connection. Water pressure, after the
pressure reducer (as indicated on the pressure
reducer’s gauge) must be 15-58 psi.

4. Drain: The drain tube must be connected directly to

the sewage. It must be straight and not
elevated to any degree. The drain opening
should be within 1 foot of the rear of the unit
and no higher than 16” above the floor.

In order to locate any malfunctioning component perform the “in-out
test” this test enables the technician to activate most of the components
and test the analog and digital inputs, This enables the technician to
verify whether the problem is caused by an end item, by the control
system or by any other reason.

Before any operation or test on the autoclave perform a visual check
for loose parts or for signs of over-heating and burnt components.

10.1.1 Manual Valves

There are four (4) manual control valves (see piping diagram)
and the technician must verify that they are open as instructed
below.

There is one manual control valve on the incoming mineral
free water line.

There are two valves on the feed water line and there is one
valve that acts as a bypass to the steam trap.

The three incoming waterline valves are used to regulate flow
and should be opened 2 —3 full turns. One controls feed water
flow to the vacuum pump reservoir, one controls flow to the
mineral free water reservoir and one controls flow of feed
water for cooling the exhaust drain. (Since the majority of
drains are made of PVC pipe the exhaust temp needs to
remain below 140°F. the cooling water valve is used to
maintain drain temperatures well below 140°F.

The steam trap bypass valve is used to control steam escaping
from the chamber and should be open % - %2 turn. Restricting
the flow of steam too much or too little will result in a system
failure.

To set or check the valves, close them fully make an indicator
mark if one is not present and open the proper number of
turns.

72



"OAJBA UINJQI
-uou d0e[doy  €H 9T

‘duind
wemeddy Ty 9oll

‘Burdid
pag3opp ued) 491
"SUOI}OQUUOD

[BOL1}O9[9 9pONI9fa XI  €°9°[']

"9pond9[d Aney dde[doy 7911
"9poI1dI[d

PJRUIWIEBIUOD O} UBI[D ['9°['[

OIS ST QA[RA UINJOI

-UON JO[UI-IdBA\  €H°9° ']
‘dund 107em Qe 7TH 91T
"pag30[o ST IqUIRYD

o oy adidjoruriorepm  1'+91°1

"udyo 003 sdjerddo dwnd
Idjem puUR JOUI J3JBM OU IO MO +°9°°[
"PAIOAUUOISIP APONIAH €9°1°]
"QponddP AMmey 79[

"9poIO9[d pajeuIRIUO)) [9° ']
:9SNBD 9[qQISSO "IdeM

JSUDS JOU S0P IPOII[A [QAJ[ IdJeM IOMOT 9°'[']
"1030BIU090 Ajney ooe[doy €611 1010 JU0D AN €G]
"uonNdAUUOd X1 TS| "PAIOAUUOISIP SI JOJORIUOD Y], TG [']
‘1 9oe[dar — djoy "JUSWd Suneay Y} SIOUUOISIP
10U S0P 1 J] 1BISOWLIdY) 16y} J0JOBIUOD A} 0} PUBTULOD
JJo-mo oy 10sdy 1S I°1 S100UU0ISIP JBISOWIAY) JJO-IND) ['S'['[
31 90e[dar — djoy :ATuo 0L8€ [pow U §'I°[
JOU SQ0P 11 J] "18)SOULIdY) "JUSWID[O Juredy Ay}
JJo-mo oy 1esay I+ 1°1 S100UUO0ISIP JBISOWLIAY) JJO-IND) ['H'1'[
:A[uo OpST [PpOW UQ 1]
yoyms ainssaxd Ayney oy dde[doy  €°1°1 yoyms amssaxd Ayney ¢ 1°[
"SJUWIA[
Suneay Aney oyp sooe[doy 711 JuowWald Suneay Ayney 71|
‘1o0e( oy
WOJJ IO JdqUIBYD AU} WOIJ dFeed[ YoouyD) ['1°]
8eed X1 111 2unssard mof pue argerddwd) Mo '] pakerdsip st dwoy moT,, 1
SUO11I2.410)) $§1591 pun dn-y2ay> asnvo 2jqissoq wopdumdg

sunooysajqnoay Lavunuiporgd 701
(‘1u02) ONILOOHSATINO0IL 01

73



‘preoq Ayney doe[doy 17T
‘preoq Kyney ooe[doy ['1°7C

‘Kefar Amey doe[doy 1'1°7¢

TEYOI Waass  ¢[I'1°C

'sadid pa33oo ued) ¢ 1°1'C

)

& Jrey uado pue A[9391dwos
OA[BA Q[PARU ASO[D) T 11T
“dexny weoys pa33oo ooe[doy 1 1°1°C

*(x0Qq 91U01DI[D Y} UI PAJBIO])
T1-INV pieoq angojeue fnef [17'C
"(X0Qq 91UOJIIJ[D Y} UI PIJeIO])
T1-DId preoq [en3ip Aned 7'1'C'C
*(x0Qq 91U01DI[D Y} UI PJBIO])
(4SS) Ae[oy 2yeg prjos Aned  1°1°7°C
:0)
anp Apuejsuod ajerodo syjuowod unedy [°7°C
Y31y o1e armerddwd) pue 2Inssard
"Pasoro
oS SI (/) QATRA ISNBYXD MO[S 11T
"pa330o are
sodid urerp 01 Yxd mo[s 10 RINQO € 1°1°C

"pasord st ‘ssed
-AQ UX9 MO[S Y} JO “OATBA 9PN T 11T
“deny wedys pa3301D) 1 1°1°C
:0} anp
Po330[0 dIe SouI[ UreIp IO ISNBYXd MO[S ['1'T
“MOJ st armerodwd) pue Y31y s1 aInssarg

(4

1’7 | ‘pakerdsip st ssoxd ysiyy,, 'z

-2unssaxd 1o/pue armjerddwd) AjeIqe)

TEY0 Wl 99§

‘uImn e ey uado

pue A[9101dwod dA[BA J[PadU ASO[)
-adid pa33010 uea)

‘den weoys pag3o[od voejdar 10 ued)

vl
el
cCl
'l

"pareIqI[Rd J0U d1R AInssAId Jo/pue drmjerddwa |,

uado jou S20p (41) 9A[RA ISNBYXD MO[S 71
"Pasoo

00} ST (9A[eA 9[padu) ssed-Aq den wedal§ ¢7°'1

‘po33o1o adid ureap isneyxygy 771

‘po33op denp weds 171

:9sNBd 9[qISSOJ "IOqUIBYD Y} WO} pIdIeyosIp

j0U SI 19Je A\ dinjeradwd) mof pue dunssaid Y3y

el

("ju09)

‘TT1 | pokerdsip st dwoy mo, [

SU0122.110))

3521 puv dn-yo22yd asnvo ajqissoq

wopdudg

(‘7uo2) Junooysa[qnol], dvutujosgd 701

(1u02) ONILOOHSATINONL 01

74



19113 Jo/pue odid pag3opo ued[) §°1°¢
dwnd 191eM Aney ooepdoy £ 1°¢

"OARA UINJAI
-uou e[doy €9 I°¢

‘dwind
oremooelday  7T¥9 1€

“Burdid
pag3op ued)  [H9[°E
"SUOIIOAUUO0D

[BILI}O[Q APONIP XI €9°1°¢
"9poNdR Aney doe[doy 79 1°¢
"9pO;NII

paljeurueluod Yl ued[) [9°['¢

"1030BIU00 Ajney doe[doy €6 1°¢
"UOIOUUOd XI] 7'S'[°€

1 9oe[dar — djoy

10U S0P 11 J] “1BISOWIdY)

JJO-mMd 2y} 3oy 'S¢
‘31 doerdar — djoy
10U S0P 11 J] “1BISOUIdY)
JO-MO 9 IISY [ 1°¢
qoyms arnssaxd oyy aoe[doy ¢'1°¢
“JUdWOd Suneay Ayney oy deday 1€
‘1o0e(
pue Joquieyd woty ogeyed XI,] ['1°€

"pa35071o are 1931y Jo/pue adid 11U 1938 AN
‘dund 1o91em Aneq

“yonys

st adid jorur 197eM

UO 9A[BA WINJQI-UON €49 1°¢€

‘dund 191eM ANe] THOTE
"pa3301o s1 1qUIRYD

oy oy adid Jorur 1d3epy - 149 1°€

‘udyyo 003 sajerddo dwund
IoJeM pue JO[Ul JOJeM OU IO MO #°9°]°€
"PIOAUUOISIP OPONII[T €9°1°¢C
QpoNRP AMme] 79°1°¢

"OpPOIJOJ[d pPAjeUIBIUO)D) ['9']'€
:9SNed 9[qISSO "IojeMm
OSUQS 10U S0P 9POJII[A [QAI] JOJBM JOMO]
"10300)U00 Ayne €6’ 1°¢
"PIOAUUOISIP SI JOJOBIU0D YL, TS [°€
"JUOWIO[O Funeay Y} S)OUUOISIP
JeY) J0JOBIUOD A} O} PUBLILLOD
S10QUUODSIP JBISOWIdY) JJO-ID) ['G'1'€
:AJuo 0L8¢ [opouwr uQ
“Juowd[ uneay Ay}
S}10QUUODSIP JBISOWIdY) JJO-IND) ['H'1°€
:AJuo 0GT [opow uQ
-ounssaxd
MO[ 01 pasnipe 10 AJ[neJ yoyIms aInssaIg
“JUOWRS Sunedy Aneq
‘1o0e(
oY) WOJJ JO JIoquIeyd 9Y) woly ageyed]

‘MO[ 2Je srmerodw pue ainssald [°¢

81¢
L'T¢

Ve

ere
cre

I're

paAerdsip st ssaixd mo,,

3

SU0122.410))

S3s21 puv dn-yo22y> asnvo ajqissoq

wopdudg

(‘1102) Sunooysajqnody davurwmijoid 701
(7402) ONILOOHSATIN0YL 01

75



‘preoq Kyney ooe[doy ¢ 1°C¥

‘preoq Ayney doedoy T ITY

"(X0Qq 21UOJIIJ[D Y} UI PIJRIO])
TL-INV pieoq ongofeue Aynej ¢'17'y

*(X0q 21UOJIII[D AY} UI PIJBIO])
TL-DIA preoq [eNSIp Aned ¢ 1Ty

‘(ASS) Aeoy "(X0Qq 21UOJIIJ[D Y} UI PIJRIO])
e)S prjos Ayney oe(doy  ['1°TY (4SS) Aepoy eis pros Aned 11Ty
wnj e :0} onp Appueisuod 2jerddo sjuowo[e Sunedy ['7
Jrey uado Y31y a1e drnyerddwd) pue nssald 7'
pue A193o1dwod JATBA J[PAAU 3SO[D)  §'1'¥ uaodo oATeA Q[podu  §° 1Y
‘den weays Aney ooe(doy L' 1% ‘den weds Qe L1y
odeyeo X1 9} ‘Bunyes] axe 19308l 10 J0qUIBYD ‘QUI ISNBYXY 9'['§
-9jerdoadde se ainssaxd
Jo/pue aanjerodwdy jeIqIie) Sy "pareIqIed J0u a1k dInssaid 1o axmerodwo], Sy
“Josuds assaxd Ayney aoe[doy Iy "A)[ney S1I0SUQS INSSAd [
"Josuds arnjerddway Ayney de[day €1 ‘Kyney st (001.Ld) Josuds amjerddwd ], €'
"QATRA J[pdu Aney doe[doy 71y ‘Sunyed] st den wedls oY) JO JA[RA J[PON T 1'¥
‘den wedys A ey ooe(doy 114 ‘Buryesy st den wexs [y
-omssaird mof pue axgerodwd) ySry [y | poAerdsip st dwoy y3iy,, ¥
6TH Ol WA RS L'T'E "uado yoms ST (g6) AJRA WEAS  L'T'E
0EP0l Warads 9C'¢ "uado Yoms ST ({£) 9ATRA ISNBYXD MO[S  9°T'€
CEPOI WA RS §TE ‘uado yon3s sI (§/) 9A[eA ISNBYXA ISR S'T°€
CHO] WAN RS $TE ‘uado yonis SI (ZS) 9A[eA WINNOBA 7€
YOI WANRS  €T€¢ "uado oms ST (¢f) SA[RA UL Y €'T°€
‘(91erdoadde se) armyeradwo) "pareIqI[ed Jou dre dunssaid 1o aimerddwa ] 7€
Jo/pue aussaxd deIqIe) 7'T€ "Sunyed] a1 SI9)INO JSNBYXI MO[S JO ISneyxq ['7°¢ ("yu09)
8eed X1 ['T€ -drmerodwd) Y3y pue aunssaxd mo ‘z'¢ | pokerdsip st ssaxd mo,, ¢
SU01122440) $159)1 pun dn-y2ay2 asnpo 2]qissoq wopdudg

(‘7u02) 3unyooysd[qnoi], dvunuijaid 701
(1403) ONILOOHSATINOYL 01

76



‘yeopJ Ayney soejdoy ¢'9 "Kj|ney SI JI0AIOSAI J9jeM d01J [eIOUIW UI JBO[] S'9
"OA[RA YOS Q0e[day 9 "Yon3s SI (]7) QA[BA JQ[UI J9JeM I [BISUIN $°9
"Jo[uUI PAS30[0 UBd[D) €9 "PO330[0 S1 QUI[ J9[UI J3JeM 1) [BISUIN €9
"90INOS IoJeM 931) [eIourw Jo anssaid XI,{ 79 "MO[ SI 90INOS I9JeM I [BIOUIW JO AINSSAIJ 79
Addns 101EM 921) [RISUIW XI] ['Q ‘A1ddns 107em o013 [e1ouTW ANe ['9 | "poAedsip si 191em PPV, 9
6C Y0l W3S 8¢S "uado yoms St (£6) 9AJRA WEANS  §'C'C
0EY 0 WA aes  L°6°6 "uado Yoms St ({7.) 9ATRA ISNRYXI MO[S  L'G'S
CEYOI WA ae§  9°¢'¢ 'uado Yomys ST (/) 9ATeA ISNBYXI IS8 9'G'G
PO WA RS GGG ‘uado yonys sI (ZS) 9A[eA WINNOBA  G'G'S
YOI WAL3PS  $'6°¢C "uodo Yoms St (¢f7) 9ATRA RIUL Y 7G°C
'sadid pag3o1o uBd)  ¢°6°¢ "‘pad3o[o st iaxoel oy 03 odid joqur 1938\ €°G°G
‘dwnd 1o7em Kney ooejdoy 'S¢ ‘dund 191eM Ayneg TGS
"9pono9d Aney doe[doy 166 JpondPR Aneg  1°6°S
*I0JEM QSUDS JOU SIOP IPOIII IOMOT G°G
"JeISouLIdy) Jjo-no Aynej ooejdoy #°¢g "(0L8€ [opow uo) Je}sowLIdy} JJo-1nd Ayneq #°g
yoyms ainssaid Aney doe(doy ¢€°¢ qoyms anssaxd Ayneg ¢€°¢
“Juawod Suneay doejday 7'¢ "SJUdWAYR Juneay AJneg 'S
3eed X1 [°S ‘Sunyeo) Surdid 1°g "poAerdsIp s1,)80y MOT,, G
SU01122.110)) s1821 pup dn-yo22yd asnvo ajqissoq wopdwdg
(‘7u02) 3uryooysd[qnoi], dvunuiaid 701
(1u03) ONILOOHSAT1410YL 01

77



6C Y01 W I9S B'CL

€Y Ol WALPRS  L°GL

CEPYOI WA RS 9°GL

YOI WALRS 6L

‘preoq Ajney dde[day 'S,

‘preoq Ayney soejdoy €6/
"UOIIOQUUOSIP XI]  7°G°L

‘103unyd Jo/pue 100 Kyney ooefdoy  1°G°L

‘uado onIs SI 10 S (£6) QAJRA WRI)IS
‘uado

Jom3s SI 10 SYBI (/) A[BA ISNBYXD MO[S
‘uado

JOMS SI 10 SB[ (£/) QA[RA ISNBYXD ISe ]
‘uado oS SI J0 SB[ (§§) QATBA IQ[UI ITY
"(x0Qq 21U01OI[d Y} Ul

Pa1e20]) ZL-INV PIeoq angofeue Ajneq
*(x0Qq 210N AY)

ur pajedo[) ZL-DIA pIeoq [ensip Aneg
"Po3oouuodsIp dung

“193unyd 10 [100 Aneg

8SL

L'SL

9¢L
GSL
V&L
€SL
S'L
I'S’L

:0} onp a3e}s

wnnoeA 3urmp uddo jou sa0p (7G) QA[eA WNNOBA G/
OA[BA UIN}OI-UOU Yon3s ooe[dax VL “JON3S SI OA[BA UINIQI-UON §'/
‘Surdid Sunyesy x13 €L ‘Sunyed) st urdid wnnoep ¢/
sdund wnnoea Aynej soejdax L ‘dund wnnoea Aney 7L "poAerdsip
"98eed] Xy I'L "Bunyed st oquey) [/ SI  WnnoeA MOT,, L
SU01192.440)) $152) puv dn-y22y2> asnvd 3)qissog wopdudg

(‘1u02) Sunooysa[qnol], dvurujosd 701

(1u02) ONILOOHSATINONL 01

78



"PeO] Ay} d[puRY 0} J[qe 9] JOU AW
jun oy3 SurAjddns 3InoIIo0 [BOINOJO Y, —

‘popeiddn "9S00] 9q Aewr

JINDIIO [BILNOJ[ SANI[IOB] AY) JABH — S10BJUOD [OJIMS 100y HOMQO YL —
:J0U J] "uIyoRW A1) J0J IJ[INO [[eM )
YOUMS 100y JJOMUQ Yy ooe[doy — woj Furod 93.)[0A U} SB dWes A} 9q

isnw Jurpear oy [, 1omod oyp uo wan], —
"z pue | surd 0 ‘preoq [ 1L-OV
oy uo “(¢df) 10309uu0d I NJINI-OV U}
18 ¢ urd Wwoy Jooud IJoWnNW B (A, —
"OVA 80T 29 isnwa
03,04 oy, "weader(q SULIA\ [BOLIOJ[H
9} 99§ — pIeOq [[L-DV 93 03 usy}
UONUMS JJO/UQ Y} 0} IO¥BIq JINOIID
oy} woyy sdwod dagejjoa jndur oy —
el 'SO3EI0A DV oY) 03D el
“JINDJIO 1IOYS B JOJ 303Y2 0s J1 ‘urede sdun “JINDII9-1I0Ys & A[qIssod st 10y}
11 J1 9AIOSQO PUB IOYBIq JINJIIO AY) 13SAY 1| ‘paddin s11 I “193eAIQ JINDIID AU} YOy 1
*I9)BAIQ JINJITO

"SUOI}OAUUOD oY) 0} SUONOAUUOD Y} pue plod Jmod oy U0 pauIng ST Wo)sAS
Kyney aredar 1o p10o paSewep doe[doy 'l ‘uo pauwany st romod urew 9y} Jey) YYD 'l oy uoym dsuodsaroN |
SU01192.410) $1521 puv dn-y22y> asnvod 2]qiIssoq wopdudg

(1n2.410 ay3 u1 p10ys v Sursnvd Ajqissod puv 2a13onPU0d 3q UVI 141P) “AID PISS2LAUI0D YIIM XOq I1U0.41I3]I dIPUI Y} UDI])

*SPADMINO UMO]q 2q []IM SLIGIP OS IPISUL WOLf JUOP 2q PINOYS S1Y [ 41D passaiduiod ypm unf ayy 1opun piis ayp unaj)

:UO011OV 3A11224400 AUup 0} A01id pauiiojiad

2q pInoys buimojjoj ay1 ‘ualsAs 21Uu0.4133]2 ayl Aq pasnvd A|qissod s1 uondunjipu ayl Ji
uonounfipui ssadosd-aig €01

ONILOOHSATIN0dL 01

79




pIeoq Z1-INV 2ys 2oefdax
U} 3021100UI JO JUISSIW I8 SAFBI[OA JT

S10300UU0J pagewep XI,]
'so[qeo Ayney aoejdoy

‘A1ddns romod
oy} 9oe[dar uay) ‘pa1ddUUOISIP Peo] Y}
M ‘FUISSIW JO JOILI0UI ATB J0JIUUOD
A1ddns 1omod oy je sa3e1joa D Ay J1

vl

‘surd Juaq

10J SI0}00UUOD [[B PUE SI0}IUUOD SO0[
10J s9[qe9 [k 103dsu] "p1eoq Z1-INV
oY) woyy 84 1dooxa s10300UU09

[T€ 309uu0dsIp pue Jamod oy} Jjo uinJ,
paooooad

pue 10300uu09 INdIN0 JY) 309UU0IAI
udy) d3uLI Ul YIIm a1k SOFLI[0A ) JT
*10309uu09 A[ddns 1omod

o 18 yoayoaa pue A1ddns zomod ayp
wo1j 10309uu0d Indino oy} 90w Uy}
‘UISSIW JO 3091100UT ST 9FBI[0A JOYIID JT
ASTI =801

st 93uel 9[qerdodoe ue ‘DA AZI+

10} €4.L 3o9yd 2qoad aanisod ayy Yapn
AES—6Y

st 93uelr 91qe1dodoe ue ‘DO AS+

10} 7d L Jo9yd 2qoiad aanisod oy Y
"pIeOoq 1593 A} UO [ J ], 03 Jouwnnu

& Jo 9qoid 2ane3au ot 300uUu0)

‘pIeoq ZL-INV Y} U0 10Jo2uu0d /J[f
oy} 0) pIeOq JUI0J IS, Y} 109UU0))

“WISAS
o 03 parpddns sageyjoA DA Y YD +'1

A1ddns 1omod

oy 03 Indur Dy a3 Je 1omod 10y oY)
pIeoq [ L-DV Y} U0 J0}O3UU0d

Zdf a3 1e 1omod Dy 10J o)

("yu09)

1

SUO1122.410))

$1593 puv dn-y2ay> asnvo ajqissoq

woydudg

(‘1u02) uonounfipu ssadord-a1g  £0J
(03) ONILOOHSATIN0NL 01

80



-QuIyoBW
oY} JO MIOS 3UIpunoI3 urew A} pue Xoq

"9]qed OL1309[9 A} JO AINSO[OUD Y} UO ‘SpIeoq 1,
Surpunoid j00uu0dY — -DIA pue ZL-INV U} UO ‘dAB[d0INE
"SMIIDS IS00] UANYJL], — oy uo sjurod Surpunoi3 snoLIeA je

o304 ay3 oayd 2qoxd aanrsod oy urs)  —
"pIeoq JUI0J 1S9, Y} UO [ L 0} Jojownnw
oy Jo 9qoad aAnje3ou oY J0UU0)  —
Sl 3urpunolIsd oy} YU §'[
"pIe0q J1U0JIIS Jayjoue 10 (039
‘SIOSUQS ‘SOAJRA) WA)SAS A} 0} PAOAUUOD
SIOIAJP [BUIIXD Y} JO U0 AU )M q
prnod wapqoad oy, “dags
snorAdid oY) y)rm anunuod pue IJ0jo3UU0d
10 9[qed 9} JO PULd JAYJO Y} 0} payoeye
9O1AJP JY) 0} UI| Ay} UMOp padodold
"‘woy Ayney udy} poo3 ‘a1e 10309UU0D IO J[qed Y} Inq
oy doepdar 1o ;medoy — ‘worqoad ' S9SNEBD J0309UU0D J0 J[qBO B} —
“3Un0ouu0931 210J0q
JJ0 1omod oy uruing dwr) yoey ‘d3e}[0A
oY} 1S9} PUEB J0JOUUOD Y} JOAUUOIAI W}
€ ] 10J00UU09 U0 U] ‘A0 I8 Sa3e)[0A
J1 ‘pIeoq juIod 1S9, Y1 U0 AT pue
AS 10J 3090 pue uo yoeq omod oy winy — (uod) 1

SU01192.440)) $1521 puv dn-y22y2 asnvd 3)qissoJ wopdudg

(‘1u02) uonounfipu ssadord-a1g  £0J
(‘1u03) ONILOOHSATIN0YL 01

81




RN IEN
amssaxd oy yym wdqoad e st 210y}
aimssaxd oudydsoune oY) woJ JUdILIP
ApueoytugIs st onfeA pake[dsip ay;

-21nssaxd njosqe
[enjoe dY) 03 ULIOJUOD

*10Suas 9oe[doy Ay ney s1 10Suds Y, TS | 1910wered ssa1d souny ay3 Sunjos 19 J TS 10U S0P ‘uado st qUIRYD
-2anssaxd ouoydsoune 3y} JO J0OP A} UdYM
1091100 9} 03338 SI (L1°7°8 995) -amssaxd ouoydsoune ‘amssaid osuoydsoune oy
Iojowered ssarg sowny ay) 1yl JooyD I'S oY) Jeau SI anjeA pake[dsip oy J1 oY) I'S 10J nopeal pakerdsip oy, g
"preoq g 1-DIJ oy 2de[doy Y *Kyney st preoq Z1-DIA (4% sk oYy
"‘preoqhay Ay doedoy 't ‘Kyney s1 pIeoqAdY 't Jo ouo woiy osuodsar oN
"SNS3Ip pajudwFesy
"pIeOq ZI1-DIQ 2oe[day '€ "Kyney st preoq Z1-01d ['€ | 10 SNOJUOLId pUB UO WAISAS €
‘paSewrep A1qeqoid s1 1] 30U
pIeoq 7L-O1( oe(doy 'z | Aerdsip ayj <O 1B suondouny J3Y31o Ay Jj| ' | st Ae[dsip pue uo S1 wsAS 7

*9500] ST 91qed Surpunoid Ajddns
Jomod ay) Jey} 10 9S00 I8 SMIIOS

Surue)sej preoq 1INV oy Jey)
d1edIpul A 93.)[0A JYSIY YV “AWG

uBy) SS 9q ISnw JUIpedI 9FLI0A Y], —

(quoo) -1

SU01I2.440))

3521 puv dn-yo>ay> asnvo ajqissoq

wopdudg

(‘1u02) uonounfipw ssaroid-a1g  £0J

(1u03) ONILOOHSATIN0YL 01

82



P9100UUO0D I8 SAIIM IPOIIII[O INS
e “Sujiom st dund 10jem dins oxew

'L

1oor( o ur I191EM
SuISuds a1e SOPOIIIA[d A} JeY) YOy

'L

*(359) wnnoeA
Surmp 1doox9) uo st Aefdsip
mnq jesy jou [rm jrup)

‘p°01 “eted ur )z wordwAs 995

‘uonisod yojims
1e0[J JIOAIISAI A} JO SUIPLAI JOALI00U]

19

Ty Suteq

IIOAIJSAI I1d)1eM Q) d1dsap
pakerdsip sSLYALYVM AAY
o3essow J01Id oY) pue
$s9001d 9y} 11E3S J0U S0P

Aoy 1V LS oy Suissaig

SUO1I2.410))

1523 puv dn-y22y> asnpo ajqissoq

woydudg

(‘1u02) uonounfipu ssadoid-a1g 01

(‘1u03) ONILOOHSATIN0YL 01

83



“Jouren)s pag3o[d ued) o Ppa330]o SI Jourens o
"POpoSU Sk Qul| UIeIp
9U} UBI[O JO JA[BA UINJAI OU ‘(€/) A[RA *KJNeJ ST JAJBA UINJAI OU Y} 10 PAF30[J SI
1SNBYXA 1SBJ oY} JOYII0 20e[doy "9¢ 2 S¢€ ureIp 0} Joquieyd ay) Wwoyj oul] 93IeydSIp MO[S 00} St uonerado
suor3oas ()] ered 1od se oATeA o) JOYD) 1'C o 10 Aney St (€/) SA[BA ISNBYXD ISB 1'C ISNeYXa ISeJ oYL, T
"‘pouado ST I00pP Ay} JUIY) 0} WAISAS
o) 9SNed pue paseoal 9q 0} YoJIms J00p "Paso[9 SI J00p
oY) asned ued SIY ], "I00P Y} U0 pIemino oy ySnoye ‘oFe)s Juneay
"IQI[IBD JJBAIIOR 0] UOIIMS JOOP ) s9ssaxd 31 93e)s dn jeay oY) SuLnp oy} Surmp paAe[dsip st
isnlpear 10 A3YSn d10W J00P A ASO[D I'1 SISLI Joquuieyd Ay} ur aunssaid oy sy I'T | SIDOTINN YOO 28essaN 1
SU01122.440)) $159) puv dn-y2ay> asnvd ajqissoqg wopdumdg

uoyOUNJID I SS2004g uf  FOI
(‘1u03) ONILOOHSATIN0YL 01

84



"pIeoq 1INV oy eoe[doy

"SLIGOP WOIJ 931 pPue UBI[O SI
189S U} JBY) PuB dA0W 03 991] SI JoFunyd
oY} JeY} JOAYO PUB JA[RA Y} J[qUIASSESI(]

‘SUOId_UUOI Y} X1

"pIe0q 71-DIA o 0v[dy

Ve

983

(43

I'¢

‘Kyney

SI pIeoq ZL-INV 9y udy) “DAA0T uey
IoYS31Y SI [109 Y} SSOIO' dFLI[OA ) JI

"worqoid [eorueyodw

© SI. 919y} ‘uado SI 9A[BA U} puB AT UBY)
SSQ[ SI 93BI[0A 100 oY} J[ "PIIOOUUOD SI
PIOUS[OS 9} UAYM [I0D Y} SSOIOE dFe)[0A
oY) YOO PuE [109 Y} JO S[BUTULID)

o) unv9301d I9A0D A} dJAOWY

"1I0S punoi3

© JOJ 9A[RA U} PUR § - ()] d[ 10}02UUOD
oY) USIM}2q UOTIOUUOD A} YO
“WISAS

oY} JO JUSWI[ JAYI0 dWOS INq ‘Z1-OIA
oy Jou st wdjqoid oy ‘uado st 9ATEA

oy pue DA [> S 8d.L ¥e 95e)[0A oY} J|
"Kyney st p1eoq L

-DIJ 2y} udy) ‘uado SI 9A[BA AU) PUB A}
uety) 10yS1Yy ST 93e)[0oA oY) JT 841 40D

‘Preoq ¢ L-D1d

A} U0 }INDIIO [0JIUOD JY) IO PIeOq

ZL-INV U} UO Pa1ed0] JOALIP JA[BA O} “QA[RA
oy} JO aInjrej [edrueyodW & 9q Aew wa[qoid oy,

SUO01122.410))

$1593 puv dn-y2ay> asnvo 2jqissoq

v'e
€e
¢t
I'e

‘(10730303

SunyIoM 7G# SOATRA

7 sey (0L8¢€) uado skemye

SI (ZG) 9ATRA WINNOBA €
woydudg

(‘1102) uonOUNJIP Y $S2204d U]  FO[

(1u02) ONILOOHSATINONL 01

85



109 a3 doejdoy

"SLIQOP WIOIJ 93I] puB UBI[O ST
189S U} JBY) PuB dAOW 03 991] SI 1ounyd
o} JeY) YOO PUB JABA ) J[qUIASSESI(]

"SUOI}OQUUO0D AU} XI ]

preoq ZL-DIA oy 9oedoy

1A%

1907

(A%

'y

"A)ney SI [109 ) SuedwW

DAAQ Uey} 19y30 3urpear Aue ‘[eurunid}
punoI3 oy} 03 [BUILLID) [I0D A} WOLJ
N3y "Ayney SI {109 A1) SUBdW JUIPLII
W0 J93LI0OUI UY "SWYO (-6 SI [10d MT]
€ puB SWyo G- SI[100 MQT B 10D
PIOUS[OS A} SSOIOE SUIPLII WO UL e,

"Kyney

a1e JA[RA U} JO Jred [edTURYOIW AU}

10 p1oud|os Yy} udy} ‘uado jou S0P dA[BA
Yy pue DAAQ] ueyl YSIY ST 93.I[0A
AU JT "OA[BA dY) 0} PIJOIUUOI PIOUI[OS
o) yim 938304 Indur [109 Y3 JOYD)
*3IN0I10 Uddo Ue I0J dATRA U} PUB - 01 d[
10199UU09 UMD UOTIIIUUO0D A} YD)
"pIeoq

Z1-DIA uo st warqoid ayp uay) ‘uado 2q
0} pasoddns st 9ATRA AU} O[IYM ‘DAAT>
AT)ueisuod st 93e3[0A 3y} J1 "8d.L Yo3UYD

‘PIe0q CL

-DId Y} UO 3INJIID [0JIUOD Y} IO pIeoq 71 INV
9} UO PIJLI0] JOALIP 9} IO dA[eA dY) JO Med
[edtueyoaw Ay} £q pasned 9q Aew wajqod Ay,

1A%

1907

(A%

'Yy
‘(1070303
SunjI0M 7G# SOA[RA

T SeY ()L]E) PIsO[o sAem[e
SI (ZS) QAJeA WNNOB A

SUO1]I2.410])

S1821 puv dn-y22y> asnpo 2]qissoq

woydudg

(‘1102) uonOUNfIP Y $S2204g U] 01

(1u02) ONTLOOHSATINONL 01

86



"pIeoq 1INV oy} aoe[doy

"SLIQIP WO} 931 PUB UBI[O SI
183S JY) Jey} pue dAow 03 291F st 1o3unyd
oy} Jey) YOAYO PUB JA[BA JY) O[qUIASSESI(]

"SUOI}OAUUO0D A} XIJ

'pIROq 71-DIQ W doe[doy

v's

13

s

'S

‘Kyney

SI pIeoq 1INV 24t uay) ‘DAAOT uey
IoYSIY SI [109 Y} SS0I0' d3BIOA A JT
‘wd[qoad [eoruRyOdW

® SI 219y} ‘uado SI 9A[RA AU} pUB AT URY)
SSQ[ SI 93BI[0A [109 A J[ "PIIOAUUOD SI
PIOUS[OS A} UAYM [10D Y} SSOIE 9FL)[0A
oY) YD puE [109 9} JO S[BUILI)

o3 Suno9joid 19400 oY) dAOWY

"1I0US punoi3

© 10J QA[BA U} PUB G - ()] [ 10309UUOD
oY} U99M}0q UOI}0UUOD Y} oY)
"WR)SAS Y} JO JUAW[O JOY)O

owos Inq ‘71 -DIJ 2y J0u st wdjqoid
o ‘uado SI 9ATRA 9} puB DA > SI
6d.1 1e a3ejjoA oY) JT “Ay[ney I preoq 1,
-DI Ay} uoy) ‘uado SI 9A[BA ) PUB A}
uey) Y31y ST 93e3[0A o) JT “6d.L N9YD

"pIeoq ZI1-DIC 2Y} UO }INDIID [01U0D Y} IO PIeoq
ZL-INV 92U} UO PIBO0] JOALIP JA[BA I} ‘QAJRA
o} JO QInjrej [edIueyddW . 9q Aew wa[qoid Ay,

SU01122.410))

1821 pup dn-y>2yd asnvo ajqissoq

v's
13
s
I's
uodo sAem[e
ST JIOAJIQSAI 92JJ [BIOUTW
01 (17) QAJBA JOIUI IJBA\  °C
wopdudg

(‘1102) uonOUNYIP Y $S2204d U]  FO[

(1u02) ONILOOHSATINONL 01

87



*KJney SI [109 A} Suedw

DAAQ Uey} 19y310 SuIpear Aue ‘[euruiid)
punoi3 dy) 0} [BUILLIY} [0 A} WOLJ
N3y “Ayney SI [109 JY) suedW SUIpeax
WO 1931I00Ul Uy "SWYO ()]-6 SI 109 MT]
€ pue SWyo G- SI[10d MQT B 10D

‘1109 2y} ddejdoy £°9 | PIOUQ[OS Y} SSOIdE JUIPLAI WO U. B, £'9
“Kyney
aIe 9ATRA U} JO 1ed [edTUByOIW A
1O PIoua[os a3 uay} ‘uado J0u S0P 9ATRA
"SLIQOP WO} 92IJ pue Uued[d SI oy pue DAAQT ueys 1oy31y st 93e)[0A
189S ) JBY) pue dA0W 0) 915 st JoFunyd AU} J "9A[BA Y} 0) PAIIUUOD PIOUI[OS
Ay} JeYy) YOAUD PUB JA[BA ) J[qUIASSESI(] €9 o Y 23.30A Indul [109 AY) YY)D €9
“1IN2I10 uddo Ue J0J 9ATRA oY} pUB G - 01d[
"SUOIOAUUOD A} XI{ 79 | 10J09UUO0D UdIMIDQ UONIUUOD Y} JO3Y)) 79
"pIeoq
Z1-DIA uo st warqoid ayj uay) ‘uado oq
01 pasoddns st 9ATEA AU} O[IYM ‘DA >
‘pIeoq 71-DI a3 2oe[doy 19 Appuesuod st 93e3joA 3y} JT “6d.L oY) 19
‘PIEOq CL
-DI Y} UO }INDIIO [01IU0D Y} JO PIeoq ZL-INV pasolo skem[e
9} UO PIJLO0[ JOALIP O} 10 dATRA J) JO Jred ST JIOAJQSQI 931J [eIdUI
[eorueyOdW Y} Aq pasned 9q Aew wd[qoid oy ], 01 (17) 9A[BA QUL IJBA\ O
SUO11I2.410)) 1523 puv dn-y22y> asnpo ajqissoq woydudg

(‘2102) uopOUNfIP I $S2204g U] #°()]

(1u03) ONTIOOHSATINO0NL 01

88



*Ayney SI [102 oY) suedw

DAAQ Uey} 19y30 Surpear Aue ‘[eurtiId)

punoI3 dy) 03 [BUIWLIY} [10D A} WOLJ

oY) "Ayney SI [109 JY) SuBdW FUIPLII

WO 1931I00ULl WY "SWYO ()]-6 SI [109 MT]

© pue SWyo G- SI[100 MQT B ‘10D
‘1109 dyp doejday ¥/ | PIOUd[OS Ay} $SOIdE FuIpLAI WO Uk B, v

“K)ney

dIe dA[BA dU) JO 1red [eoTURYOdW )

JO PIoud[os Y} udy} ‘uddo 10U S0P IATRA

"SLIGOP WOIJ 931 pPUe UBI[O SI oy pue DAAOQT eyl 10ySry st ofejjoa
189S U} JeY) PuB dA0W 03 991] SI JoFunyd oy} J] "9A[BA 9} 0} PAIOOUUOD PIOUI[OS
o} JeY} JOAYD PUB JA[RA Y} J[qUIASSESI(] €L oy} ym d8ey[0A ndut [109 Y JOYD €L

"OAJBA Y} puB ¢ - OTdf
"SUOIIOQUUOD Y XI] 7'/ | J0I09UU0D UIIM)IQ UOIIIUUOD Y] YD L

"pIeoq

Z1-DId uo st wrqoid ay3 udyy ‘uado 2q

0} pasoddns st 9A[eA o3 [IYM ‘DAT>

‘pIeoq Z1-DIJ Y3 doejdoy 'L Apueisuod st 93e3[0A oY} JT “Ld.L JO°UD 'L

‘Preoq ZL
-DI Y} UO }INDIIO [01U0D Y} IO PIeoq ZI-INV
O} UO PIJBIO] JOALIP Y} IO dATRA U} JO red "pasoro
[eorueyooW Y} Aq pasnes oq Aew waqoid oy, skemye SI () ATeA 1Y °/
SU01122.410) 1591 pup dn-y22y5 asnvo ajqissoq woydudg

(‘1102) uonOUNIP Y $S2204d U]  FOI
(7u02) ONILOOHSATINO0YL 01

89




"pIe0q 1INV 9 20e[doy

"SLIQOP WOIJ 991 PUE UB[J SI
183S 9} Je1]) puk dAOW 03 d1f St Jo3unyd
oY) 18 JOAYD puUE dA[BA ) J[qQUIASSBSI(]

"SUOI}OAUUO0D O} XI,]

preoq ZL-DIA oy 9oedoy

v'8

€8

8

"Kyney

SI pIeoq TL-INV 3y udy) “DAA0T uey
1oyS31y SI 109 oY) SSOIO' 93BI[0A oY) J]
‘wa[qoad [edrueydoWw

© SI 219Y) ‘uado SI 9A[BA AU} PUB AT URY)
SSQ[ SI 93BI[0A [109 9} J[ "PAIOAUUOD SI
PIOUS[OS 9Y) UAYM [10J A} SSOIdE dFBI[OA
oY} JOYO puE [109 dY) JO S[BUIULID)

oy} Sur109101d I9A09 Y} JAOWY

"}I0yS punoi3

© J0J 9A[RA U} PUB ¢ - 0] J[ 10}09UU0D
AU} UIM}Oq UOI}OUUOD Y} I3
“WIAISAS

o) JO JUSWIA[D JAYI0 dWOS INq ‘7 1-OIA
o jou st wdjqoid oy ‘uado st 9AJRA

o) pue DAA> ST LdL V& 95e3[0A o3 I
"Ky[ney ST pIeoq 7L

-DIA Ay} uoy) ‘uado SI 9A[BA Y} PUB A}
uey) 10y31y ST a3eI[oA oy JT “LdL ¥09YD

‘PIeoq ZL-D1d

O} U0 JINDIIO [0JIUOD JY) IO PIeOq T

-INV 9y} UO PIJed0[ JOALIP AJBA O} “QA[BA J)
Jo aInyrey [esrueyodw € 9q Aew wojqoid oy,

‘uado

8

SU0122.410))

3823 puv dn-yo22y> asnvo ajqissoq

v'8
€8
8
'8
sAemJe SI (€§) QAJRA Iy
wopdudg

(‘1102) uonOUNYIP Y $S2204d U]  FO[
(7u02) ONILOOHSATINO0YL 01

90



(%01 -/+) 107897 1JOA (€T © 10J SWIO €
JO 191y J[OA §(7 © I0J SWO ¢} 9q p[nom
JUOWII[S Yoed 10J Surpeas 1odoid v "19189Y
QU SSOI0® SUIPLAI WO Uk B} PUB SId)BJY

dY[) J09UUOISI(] "SIUSWII[S J)edY A} YIIM
ST wayqoad oy} uay) JO0[q Ay} UO S[BUTULID}

[[& SSOIO® Ud3S dIB SOFBI[OA 101100 J]
19[IN0 [[em dy} woly Jndino oy pue Id3yeaIq
1IN2I10 Ay} JO s[eururd) ndur oy ssoIde
OO UAY} UIS ST 9FBI[OA JOALIOJUI UB J]

¢0I

01

‘S[euIuId) om) Aue

JO suoneUIqUIOD [[B SSOIJE UddS 3q P[NOYS
93©)]0A 1001100 QY ], "S[BUIULIO) 1Y}

Seq (0L8¢ 24} pue S[BUILLIS) OM] S (7S
AU, “I9)BAIQ JINIIID UreW JY) 0} IXU
P918O0[ JO0[q [BUITLLID) JUSWID[D JJedy

o} JO S[BUILLLID) O} SSOIOB dZBI[OA JO1I0D
10J 392 DA 7 2A0qe 10 1B fd L YIHM
*I9)BAIQ 3INJIIO A JO s[euruLrd) ndino
oy ssoxde 93eyj0A 1doid a3 10§ ooy

Tol "o st Aeydsip
o Inq ‘a0l oYy Jeay
101 10U [[IM SJUdW Junedy O]

(1€ wordwAs 29S) YSS Y1 1S9,

"preoq 7 L-INV doedoy

'pIROq 71-DIQ or[day

€6

6

16

dSS Ay M st
wo[qoxd 9y} uo yoeq WO SILIY Y} J|
"TLINYV oy i st wo[qoxd o uay) Jjo
UTewI SI9Jedy Y} J "U0 yoeq Jomod oy
win g, “¥{SS 9y} JO { [euIulIo) WOoJ dIIm
oY) dAOWAI pue JJo 1omod wng, YSS
10 ZL-INYV 23 Joyid 9q pinod wajqoad
oy} DAAT> S fd L Je 93e1[0A ay) J]
"pIeoq 7 1-DId uo st wajqoid oy DAAY
uey) 10yS1y st a3e3[0oA o JI pd L }OUD

‘Kejoy dre1§

PI[OS 9y} 10 pIeoq Z1-INV Y} UO JOALIP SIUSWI[O
Suneay oy Jo 10 p1e0q Z1-DOI Y} UO INJIIO
[01IU0D JY) JO dIN[IEJ B JO I[NSAI Y} 9q ULD SIY L,

€6

6

1'6

"pareande Apusueuriod
dIe SJUAWIR[ SUnedy 6

SUO1I2.410))

3521 puv dn-yo>2yd asnvo ajqissoq

wopdudg

(‘1102) uonOUNfIP Py $S2204g Uf  FOI

(1u02) ONILOOHSATINONL 01

91



CLINV
oy} 2oejdax uoy) sdoys dwnd ot J1 “preoq
[1-OV 2y} 9oe[da1 uay) uni 0} SONUIIUOD

"uo yoeq omod y3 wmny
‘1L-DV 9} UO 10303UU0d | J[ 9Y} QAOWI

pue somod oy} Jjo wing, ‘preoq ZL-INV
oy} 10 paeoq [ 1-DV Ay} JoIo st wdjqoid

dwind oyy J1 posowar [df Ay YUM  T'11 oy DAAI> ST Gd1 Je oeor oyt J1 11
"Kyney st p1eoq Z1-DIA oY) U At
‘pIeoq 71-DIQ oy 9oe[doy 111 |  UBY) 1OYSIY ST ATI[0A O JT SAL H0oUD  ['11
‘PIeOq [ L-OV
O} UO JOALIP Y} JO pIeoq ZI1-DIC Y} UO }INOID A[snonunuod
[0I3U09 oY} JO In[rey € 9q Aew wo[qoid oy, syprom duind wnnoea ayy, ‘[
"1030BJu00 Ajney 20e[doy €601 '1030B1U00 A)ne €601
"UoroAUU0d X1y 7601 "PAI0OUUOISIP SI J0JOBIUOD YL, TS0
“JUQWIR[S uneay oy} S}OUUOISIP
10U 181} J0}0BIUOJ Y} 0} PUBWILIOD
SOOP 1 J] *1BISOWLIdY) JJO-INO AU} 1Sy ['G°01 S100UUO0ISIP JBISOULIdY} JJO-IND)  ['G°0
:A[uo 0L8¢ [opOW UQ  G°0T
1 ooerdar — djoy “JUAWR[d Juneay
10U S0P I J] 1eISOULIdY) JJO-IND dYI 199y [H°0] | U} SI02UUOISIP 1BISOWIdY} JJO-IN) [0
:A[Uo OFST [PPOW UQ 701
pIeoq Z1L-INV oy doe[das
udy) poo3 are s3s9) Surpaoard oy [[B JI 9°€°01 "JeISOWIdY) JO-1n)) Y} 10 YOIMS
(Y€ woydwiAs 90s) YSS oY} }9YD S¢01 oxnssaid oy YSS oy} ‘TL-INV o
"(01A9p s 3snfpe o) 3dwone LON OQ) oIS YIIm 9q p[nod wofqoid oy DAAY
1 9oerdax uado St youMS aMsSSAJ AP JI +°€°01 uey) 1YS31y ST .1 18 93e3[0A U} JT
p1eoq 71-DIA Y 29e[doy €'¢€01 'pIeoq Z1-DId 9y st wojqold oy usyyy
"91°6 99 ‘are Aoy J1 1930l ) ur 191eM FUISUDS
A1qUIdSse 9pOJ3I9[ I "SOPOJII[ A} Q1B SOPOJIOI[ A} JI YD ud Y DA [>
0] PJOAUUOD JIB SAIIM U} JBY) dINS BN sKemre SI 4 I, 1e 93.3j0A oy} JT ‘uado (Juoo) ‘uo st Aedsip
‘Sunyrom st dwnd 1o1em oy aIns ayew 70 SI J8ISOULIdY} JJO-IND) Y} J1 o9yd udy) oy} Inq 9ayoel oy Jedy
“JeISOUIdY) JJO-IND) 9y} 298[dar 10 3059y ['€°0] | YOO[q [BUIULId) AU} JB UdAS ST AZeI0A OU J]  €'0f | I0OU [[IM SIUdWId Funedy ‘(]

SUO1I2.410))

3821 puv dn-yo>ayd asnvo ajqissoq

woydudg

(‘1102) uonpOUNJIP Y $S2204g U  FOI

(1u02) ONILOOHSATINONL 01

92



"(ZS) 2AJBA WINNJBA JdQUIBYD
10 (ST) 9A[eA 191eM Pa9J dund wnnoea
‘u9910s 19)1J JoquuIeyd Juruonounjew

‘urege SunjIom 1aels [[Im 10 pa330[o & 0} onp 3q ued SIY}
11 pa1009 sey dwnd Y3 90U() "9A[BA IO ‘dund oy dois pue deAoR [[1M 10309301d
10113 oy doejdar 10 / pue 30[0 Aue 1B[D)  L'T71 [ewdy) oy pajeay 1oa0 sey dund oy J1 - L°71
‘pIeoq [ 1-DV 9y} paoejdal ‘punoig o)
uay) Juasaxd st o3eyoa ou JJ “pooerdar pIeoq [ L-DV ayj uo [-,d4[ Jo mndno ayp
2q pinoys pue Ayney st dund ayy YD PUB J10}03UUO0D /[ Y} SAOWI U}
uay) yuesaxd st JVAQCT Ajorewixoxdde y1 - 9zl | DA ueyy 10ySIy st g4 1 18 o5eoA oyl I 9°CI
PIeOq CL

-DI dYy uo ur wejqoxd oyy udayy DAAT>
pIeoq Z1-DIQ Y1 2%e[ddy ¢TI AJue)suod ST 93e)[0A A} JI GIL }RYD  §TT

‘A10013 sarer01 dund oy

[13Un 9910J SUISLAIOUT ANUNUOD UIY) 9)BI01

jou 1M dund ayj J1 90103 9jRIOpPOW

A1ddy -a1oy) Juasaid st jey) MAI0S

panors e Surdedud 3ursnoy [[oq Jedl

oY} JO I91UD Y} OJUI JOALIPMIIOS IpR[q

dwind oy doepdar je[J & 3ungasul Aq Siy} o(J "9Je}0d 03 991J

uay A109 dyejoajou [ dumd oy J g1 | st dwnd oy J1xooyd ‘go omod oyl YA\ $°C1

‘osny umorq doe[doy  ¢71 "JIUN Oy JO JBAI AU} JB aSNy oY) ooyD) €71
‘dwund
oy) Surddoss ‘Ayney oq Aewr JIOAIISAT

youms jeoyy Ayney ooejdoy 771 dwind wnnoea oY) ur JeO[J MO YL, Tl

1o[uI ‘K[921) Ul MO[J 1M 191em de) pue [N JI0M
1o1em dey oyp yum wiopqoad Aue 31001100 171 | St J1oAazesar dund winnoea oy 1oyl YooyD) 71 jou soop dund wnnoeA 7]
SU01122.410)) $159) puv dn-y22y> asnvd ajqissoq woyddg

(‘1102) uonOUNYIP Y $S2204d U]  FO[
(7u02) ONILOOHSATINO0YL 01

93




" 92139p

[oed 10J swyo 7'() Surppe Aq pajernoyes
9q ued arnjesdduwd) JOYSIY Je 9OUR)SISAI
QUL "Swyo ()] PedI p[noys Iosuds

"JOSUQS 9Y} JO SAIIM 0M] A} SSOIOL OUB)ISISAT
amjeradwdy oy ooejdas ‘amjeradwdy oy Y JoZE IV "9JUBISISAI SII JOAYD puL
UJIM JJB[I1II0D JOU S0P dDUBISISAIAYI J] €] | J0302UU0D Y} WY )0 [ Ld Y} 0UU0dSIJ €]
"uonIpuod poog Y31y st aamerodwdy
SUOTIOAUUOD Y} XI,] '] | UT 9I8 JOJOUUOD pue SAIIM JI IR} JooUD  T'v1 Idquieyd ysnoyye
"pIeoq 7L ‘o %S uey) sso] armerodwd)
opeuw SI }9BIU0d POOF dIns Juryewr -INV U3 uo zd[ oyur pagsnyd Aprodod © S91B2IpUI AJuduewod
10300uu0d o ur gnjdar pue njdun [ | SIIOSUIS AU} JO JOIOUUOD AU} Je ) YooyD  [H] | oimerddwd) pakedsip oyl ‘¢
ZL-INV ay3 9oepdax "SUONIIS
udy) [nyssadonsun J dwdy oy eIqIed aInje1ddwd) SnOLIBA Ay} AI) pUEB J0309UU0D
ua JoyenuiIs () Ld Y} UO SUOIIJ[IS Zd[ oy oyur zogenuwais O[T Ld oy Snid €1
o) yoyew jou sa0p Ae[dsip oyl J1 €1 " 92139p 9L 10} swo 7'() SuIppe £q
paremoTed 9q ued anjerodwol 1oy3Iy Je
QOUBISISAI AY L, "y 00 P P[NOYS JOSUS
RINIEN o} JO SAIIM 0M] ) SSOIIB dIUBISISAT
armerodway o doerdar ‘armerodwdy oy Y A,Z€ IV "OOUBISISAI SII YOAYD pue
UM JJB[I1II00 JOU S0P dOURISISAI YL J] €€ | 10309Uu0d Y} WOy 00 [ Ld Y} 109Uu0dsIJ €€
"uonIpuod poog ‘pokerdsip
SUOIOAUUOD AY) X1 7€ | Ul AIB JOJOAUUOD PUR SAIIM U} JRL} oY)  T€1 St LNDTL 10 A,8T
pIeoq T L uey Joy31y drnerddwo)
opeuw SI 1983U09 poo3 1ns Suryew -INYV U3 uo zd( ojur pa3snyd Apadod & s9jedIpUl Apjuouewnrod
10309uu09 dyj ur Injdor pue Injdun)  [°¢y | SIJIOSUIS AY) JO J0JOUUOD Y} JeY} YD)  ['€[ | omerddwo) pakedsip oyl ‘¢

SUO1I2.410))

$1523 puv dn-y22y> asnpo ajqissoq

woydudg

(‘1102) uonOUNIP Y $S2204g U]  FOI

(1u02) ONILOOHSATINONL 01

94



‘(g evaed

"QAI}I9JP SI pIeoq 7L

99s) dJeIqI[Ed puB Z1-INV oy 20e[doy  #°91 | -INV U0 3moimo unmsedw amnssaid oy 9]
‘(¢ exed 2005)
oJeIqI[Ed puk Josuds ainssaxd oyy ooe[doy €91 "OATI0QJAP ST Josuds ainssaid Ay, €9
"uonIpuod poog
SUOIIOAUUOD AU} XI]  Z°9[ | UI QI8 JOJOQUUOD PUB SAIM U} JBY} YYD 79 ‘1sd (g 10A0 aussaxd
"pIeoq 7L © sojedrpul Apjudueuriad
dpew SI J0BIU0D POOST dIns Juryewr -INYV U3 uo 14 ojur pa3gnyd Ajxadoad ainssaxd roquieyod oy
10300uu0d oy ur 3njdor pue Snjdun)  [°9[ | SIJOSUIS AU} JO JOIOAUUOD Y} Jey} oY)  [9] Jo amssaxd pakerdsip oy, 97
(g eaed 00s) wASAS
o) deIqI[ed pue pIeoq 71 -INV 29e[doy 6] "PAIRIQI[LD 9q JOUURD WASAS G
"Pa31o2UU0D ST JOSUIS
001.Ld 23 uoym aumjerddwd) pakerdsip
AU} UI JOUIJJIP Y} 0} ‘UONIAIIP
pue dpnjudew ul ‘Je[IWIS ST PAJOIUUOD
St Jo3e[NWIS () [ Ld Y} uoym armerodwo)
(¢ ered 00s) "wAsAs oy AjeIqIR) €G] poAe[dsIp o) UT QOUAIIPIP YL €G]
"K)|ney s1.I0Suds 001 .Ld o
uay) 3021109 st guruonisod ayy J1 (076 99
I0SUdS )OI Ld oy 2de[doy  7'S1 | 99S) 001.Ld 2ys Jo Sutuonisod oy oyD) 7SI dunjerodwd)
"pIeoq 7L [enmioe oY) Woy
opeuw SI }0B3U0D POOF dIns Furyewr -INYV 93 uo zd[ oyur pa33nyd Apadod JUAIJIP A3ueoyIugIS SI
J0100uu09 dyy ur 3njdox pue njdu)  [°G[ | SIJIOSUIS AY) JO JOJOAUUOI AU} JBY} YOy  ['S] | oimerodwdy pakerdsip oyl ‘g
CLINYV 2y doejdar
uey) [nyssaoonsun J1 ‘dwey ayp 9jeIqIed "SUONIIS
uay} Jojernuuis ()0 Ld Sy} UO SUONIIS aje1ddwd) SNOLIBA Ay} AI) pUEB J0309UU0D
oy} yojewr Jou soop Ae[dsip oy J1 1 zdf oy ojur Jojernwis 0T Ld OW 3nid ¥yl (Juoo) "y

SU01122.410))

3531 puv dn-y22y> asnvo ajqissoq

wopdudg

(‘1u02) uonIUNfIP I SS2204d U]  FOI

(1u02) ONILOOHSATINONL 01

95



‘Peq S pIeoq ¢1"INV

‘preoq 1 "INV 22e[doy  +61 oy} Uy} punois3 03 JOYS OU SIARYIJ[ 761
‘[enuewt
oy ur paygroads se st 3axoel oy ur
pasn 193em o3 Jo Ayjenb oy jeyy yooyo
puE [OYOJ[® 1M 9pOIIJ[O Y} UBd[D) €61 "KAMIp ST OPONIAP YL, €61
‘punoid
oponddR oy doeldoy 76l 0} POMIOYS SI APONIJ AP JI YYD 761 ‘Kdwo st
"PUNOI3 01 PAJIOYS SI PO 19y0e( a3 1nq gooel oYy ur
"SUOIOAUUOD AP X1 6] oY) 03 POJOAUUOD M Y JINOAYD  ['6[ | JOIBM SISUIS OPOJIA YL ‘61
‘(g eaed "QAIIDJJIP SI pIeOq 7L
99s) djeIqI[ed puk ZI-INV oy 9oe[doy 81 | -INV U0 3noao Sunmsedw aimssaid oy '8
‘(¢ ered 22s) 9jeIqI[RD "QAT}OJJOP SI IO UIP
pue Josuds arnssaxd oyj ooe[dorJ0 UBS[D) €8] | UMM pajeuIIBiuOod SI Josuds dinssaxd oy €'Y
(¢ eaed 00s) wdsAs ayp AgeIqI[RD)  T']] uoneIqI[ed JO N0 ST WAISAS Y], TSI
‘pIeoq Z1L -aanssaxd [emyoe oY)
dpeuw SI 3083U0d POOF dIns Junjewr 1INV U3 uo 14 ojur pad3dnid Ajxodoad WOJJ JUIIYIP APuedIjrusis
10300uu0d oy ur 3njdor pue Snjdun  [°Q[ | SIJOSUIS Y} JO J0}OUUOD Y} Jey) oY)  ['8] st aanssaxd pakerdsip oy |1
‘(g eaed "OAI}OJJOP SI pIeoq 71
90s) 9JBIqQI[Ed PUB ZI-INV 2yl 2%e[doy] 21 | -INV uo 1noao Juumsedw ainssaxd oy, 441
‘(¢ eaed 005) "QAIIOQJIP ST Iosuds anssaxd Ay, ¢€°L1
dreaqIed pue Josuds aunssaxd oyy doepdoy ¢/ "uonIpuod poo3
SUOIIOOUUOD AU} XI,] 7L | UI 9Ie J0}00UUOD PUB SAIIM AU} 1B} oY)  T'LI ‘1sd ¢/ uey)
‘pIeoq 7L $s9] 2unssaxd e sajedIpul
dpew SI J08IU0D poOF dIns Juryewr -INV 23 uo [dr our pag3njd Apradoad Appuaueuiad oqueyd Ay}
10300uu0d oy ur 3njdaxr pue 3njdun  [°L] | SIJOSUIS AU} JO J0IOAUUOD Y} Je ) ooyYD)  ['L] Jo amssaid poAerdsip oy, ‘L1

SU01122.410)

1821 puv dn-yo>2y> asnvo ajqissoq

wopdudg

(‘1102) uondUNYIP Y $S2204d U]  FOI

(1102) ONILOOHSATINONL 01

96



T1-D1Q oy eoejday

pIeoq ZL-INV oy aoe[doy

"9[qBd Y} 109UU0IY "UONIPUOD

POO03 Ul I SI10}09UUO0D S J[qed Je[J

oy 2uns e ‘surd Judq J10J $10309UU0D
[[e 309adsu] "Z1-DIA Yyl pue Z1-INV
o} SunoaUU0d A[qed LD oy Snjdun

“Jeo[J oY)
ooedar uay; Surpear 19jow Ay} ur d3ueyYd
€ MOU[S J0U S0P JUIWIAOW JBO[J Y3 J|

"SQIIM
udy0Iq pPue XI,{ "UONOUU0D POOT B dINSul
0} $10309uu09 ) 3njdar pue njdun

3 doerdax

udy) A[901) 9AOW JOU [[IM JBO[J o) J]

£v'0C
(A4

['v°0C

£0¢

c0¢

1'0¢

"Spaeoq
¢L-DIA 10 TL-'INV 9y} U0 9q p[nod
wapqold Yy SO 21k SYOaYd snotaaxd
1INOIIO PISO[O pue uddo ue SMOYS Jojow
oY) 18y} 9AISSqQO pue umop pue dn yojims
o) QAOA "IOJOWWIYO UB )M OO pue
[OILMS JBO[J 9Y) JO SIIM ) JOUUOISI(]
*A19IN03S PAJOAUUOD B X0 IIUOIII[D
o JO yorq 2y} ojur pad3nyd 10300UU0D
O urd oy oy pue Z[-INV Y} U0 Z1df
pue | [df ¥e 10309Uu0d 9y} Pue JeO[J Y}

1B SI0JOUUOD PUB SAIIM O} JeY) JOy))
‘K1o01y

umop pue dn soaow JeO[y oY) JI J00YD

v0¢

£0¢

c0¢

1'0¢

‘140 10 NO
SABME ST JIOAIOSAI J9JeM

S} UI [OUMS JBOT} 3], (T

SU0122.410))

3521 pup dn-y22y> asnvo ajqissoq

wopdudg

(‘1102) HORIUNJID Y SSII04J U] O]

(1u02) ONILOOHSATINONL 01

97



‘Kyney

‘31sd g Jo ainssaid e je 100p
3} O0[ JOU S0P WSIUBYIIW

SMO[[2q J00p a3 0e[doy  [°€7 | ST WSIUBYIIW UINO0] SMO[[9q JI0OP YL  ['€T 3unyo0[ SMO[[2q 100P AU, €T
"SMO[[2q JOOp Y} WOIJ
Surwood AJoyI[ 1SOW SI 31 ‘901AP SUId0]
AU} JO BAIB QU} UI SINOJ0 SUNed[ Y J[ 7T "SMO[[2q J00p Y3 YD  $'TT
1S11J 9A00I3 100P *A[3991100
oy ojur sy Jyses ay Jo wed 1oy oYL €7T PO[[eISUl ST JO3Se3 oy) 2InS BN €'C7T
ooejdor 1o 30yseS QI UBD[D) 77T | YIOOWS pue UBd[O SIISES Y JINIYD  TTT *1J0OD o}
"SINJ00 Junyed] J1 ssouly31 AseddU] 7T A1y31 paso[d SII00p AUy NS BN ['TT punoJe Wolj Syed] WedsS ‘77
‘paSewep sI preoq 7 1-INV
preoq ZL - INV oe[doy 17| oy udy) undaro oYy ur uddo ou SIARYP I 1T
*10309UU0d [1d[
oy} 18 p1eoq ZL-INV Y} 03 9p01od[2 )
"9pondad Ayney oy 20e[doy €17 | Sunoouuod anm oy} ur uado ur 10§ NOAYD) €' [T
‘Kyney st
OPO1IJ[d Ay} — 0S JI *,,0. 99 PINOYS Joquunu
paAe[dsIp oy ], "9p0OI}I[d PAIOAUUOISIP
oY} JO o1IM O} Y3Im SUISNOY 9pOoJ3o9[d
oy} SuIyonoy £q dpoI3d9[ A} JINIIID
-1104S ‘¢67 "xoxdde oq prnoys roquinu
SUONOAUUOD Y X1 717 | PoAe[dsIp ay], -oponod[d oy 300uu0dsSIq 71T
‘[enuewt
oy ur paygroads se st jayoel ayp ur ‘TIny stiaxdel ayp Inq
pasn 131em o3 Jo Ayenb oy jey yooyo 9ox0el o) ur 19JBM JSUDS
PUE [OYOJ[E [IIM 9PONIIR Y ULd[D)  ['[T "UBJ[O JOU SIOPOMIA[T  [1T 10U S0P 9pOMII YL, [T

SUO01I3440))

1821 pup dn-yo>ayd asnvo ajqissoq

wopdudg

(JU02) uoIUNJIVIY SSI204J U  FOT

(1u02) ONILOOHSATINONL 01

98



'pIROq Z1-INV oy doe[day

"SLIQOP WOJJ 991] puB ULB9[J SI
189S QU Jey) pue dA0wW 03 1y St 1Funyd
oY) Jey} YO9UD PUE JA[RA ) O[qUIASSESI(

"SUOI}OAUUO0D I} X1,

'pIe0q 71-DIQ oY 0v[dy

Ve

eve

e

I'v¢

‘Kyney
SI pIeoq ZL-INV 9y udy) “DAA0T uey
IoyS31Y SI [100 9} SSOIOR AFBIOA Y I  $'HT
‘warqoid [edrueyodw
® SI 219U} ‘uado SI 9A[BA AU} PUB AT URY}
SSQ[ SI 93BI[0A [109 9} J[ "PIIOAUUOD SI
PIOUS[OS A} UAYM [I0D Y} SSOIJE 9Fe)0A
oY) JOYO puE [109 9} JO S[BUIULID)
o) 3uno9101d I0A0D A} dAOWY  €HT
"1JOyS punoid
© 10J QA[BA U} PUB 9 - ()] [ 10}09UUOD
AU} USIM]OQ UOIIOUUOD Y} YD  THT
‘TI9)SAS
oY) JO JUSWIA[S JAYI0 dWOS INq ‘ZL-OIA
o Jou st wd[qoid oy ‘uddo st oA[eA
o) pue DAAT> ST OTdL e 95e1joA oy J]
"Kyney st pIeoq Z L
-DI Ay} uoy) ‘uado SI 9A[BA Y} PUB A}
uey) Y3y ST o3e)[0A 9 JT '0TdL YD 14T
‘Preoq ¢L-DId
oY} UO JINDIIO [01UO0D A} IO pIeoq
ZL-INYV 9y} UO Pajedo] JOALIP JAJRA A} ‘QATBA
oy JO 2Injrej [edIUBYOdW B 9q Aew wdqold ay [,

‘uado sAempe st dund
wnnoeA 0} (G[) QAJBA 1M  HT

SU01122.110)

3821 pup dn-y>2y5 asnvo ajqissoq

woydudg

(‘7u02) uoyIUNfIV SS220.4J U FOI
(4u03) ONIZOOHSATINOYL 01

99



1109 a3 d9e[doy

"SLIQOp WIOIJ 93I] PUk UBI[J ST JB3S
oy} Jey) pue dAow 03 3313 st 13un(d oy
e} 00O pUB JAJBA A} S[qUIOSSESI(]

‘SUOIdAUUOI Y} X1

"pIe0q 71-DIA oY 0v[dy

184

£'s¢

¢se

'S¢

*Ky[ney SI 1100 Ay} suedw DA( Uey)
19y)0 3urpear Aue Teuruid) punois oyl
0} [RUIULID) [10D Y} WOJ YO “Aney

SI [109 1) SUBIW FUIPLAI WO JIILIOOUT
Uy 'Swyo Q-6 St [100 MT] © pue

Swyo G- SI[I02 QT B ‘TI09 PIoud[os
A} SS0108 SUIPLAI WO Uk e,

"K)ney

aIB 9ATRA U} JO 1red [edTUBYOIW A1) 10
proudjos ay} uay} ‘uado Jou S0P dA[BA
oy pue DAAQT ueys 19y31y st 23.3[0A
AU} J] "9A[BA 3} 0} PAIIIUUOD PIOUI[OS
) yum 93e3[0A Indur 109 Ay} YO
1moard uado

Ue I0J 9A[BA U} PUB 9 - () [ [ 10}OUUOD
U99M)2q UOTIIUUOD ) YD

"pIeoq

Z1-DId vo st wrqoid ay3 udy) ‘uado 2q
01 pasoddns st 9ATRA o3 O[IYM DA >
Apueisuod st 93e3[0A U3 JT "01d.L M0UD

‘PIeOq CL-DIA

oY} UO JINJIID [01U0D A} IO pPIeoq Z1-INV

AU} UO POJBOO] JOALIP A} IO dAJBA 9} Jo 1ed
[edrueyoaW Ay} Aq pasned 9q Aew wajqoid Ay,

v'ee

£'S¢

¢se

1'¢¢

"Pasord
skemie st dund wnnoea
01 (S1) 9A[BA IJBA\ G

SUO1122.410))

3821 puv dn-yo>ayd asnvo ajqissoq

wopdudg

(‘1102) uonOUNfIP Y $S2204d U] QI

(1u02) ONILOOHSATINONL 01

100



(1701 09S 998) Io1eM
9SUDS 10U SI0P SPONIIS 10 PIIIUUOISIP

UondAUUOd XI,] €17 SI 9IIM [O13UOD 9POMOII[o [oA] Jadd  ¢€7/C
uo yoeq Jomod winy
1INV ‘1L-DV oY UO J10J09UU0d [ J[ Y} JAOWI
oy doepdar ua sdoys 11 J1 ‘preoq [ 1L-DV pue 1omod JJo uwang, ‘preoq Z1-INV
oy oor[da uayy Juruuni sanunUOd oy} J0 pIeoq [ 1-DV Y} oo st wojqoid

dwind oy J1 poAowdL [d[ oY YA T'LT oy} DAAT> ST L1dL e 98 oA JT  T'LT
"Ky[ney st pIeoq ZL-DIA oY) UY) At

'PIe0q 71-DIQ oy 0e[day LT | uey 1oy3Iy ST oFe) oA oY JT LTdL YD T'LT
‘PIeOq [ L-DV 9y} uo
IOALIP U} 10 pIeoq Z1-DIJ Y} UO }INJIID

[01u0d 3y} Jo aInjrej e 9q Aew wdqoad oy uo sAkemye st dwund 193ep\ /T

“dund
oyy Surddoss ‘A3ney 9q Aew JI0AIISAT

qoyms Jeofy Ayney ooedoy  99¢ dwnd wnnoea Y} ur 3eOJ JIOMO[ YL 997
19y dwind 1918M

"1y 9y3 doe[dar 1o / pue 30[0 Aue IBJ[D)  S'9T pa3301o0 © 03 anp paddoss sey dwnd oy, §'97
‘pIeOq [ 1-DV 2y paoeldar ‘punoid
uay Juasaxd st a3e)joa ou I ‘paserdax 0} p1eOq [ -V 9} U0 Z-.4[( Jo mndno ayp
oq pinoys pue Anej st dund oy YO puE J0}0UU0D / [ Y} SAOWNI UdY)

uay) Juesald st DV AQCZT Arewnrxordde J1 - 97 | ‘DAY ueyy 0YIIY ST L[] 12 9Te0A P I]  $'9T
‘Preoq ¢L-DId
o uo st warqoid oy uay) DAA >

p1eoq 71-DIQ dyr 29[y €°9C Apueisuod st o3e)oA oY) JI LTdL ¥09UD  €°9T

-osny umoyq oe[day  79¢ “JIUN 9y} JO JBdI AU} JB SN oYY oY) 79T
‘K[9213

191Ul JOjBM 991) Ul MO} [[IM JOJeM 091J [RISUIW PUR [[N] -oyexado
[eIouIw oY) Yim wojqoid Aue 1001100 197 st J10A19s91 dwind 191eM OY) 1BY) NOOUD  [9T jou soop duind 19je A\ 97

SU01I2.440))

3831 puv dn-y22y> asnno ajqissoq

wopdudg

(‘7u02) uonounfppy $s2204g Uy  FOI
(7402) ONILOOHSATIN0YL 01

101



“[109 o3 9oe[doy

"SLIQIpP WOJJ 931] Pue UBJ[O
SI JB3S o1} Jey) pue d9Aow 0} 304 st 1o3unyd
AU} JeY) YOAYD PUB JA[RA ) J[qUIASSBSI(]

"SUOI}0oUUO0D AU} XIJ

"pIeoq Z1-DIA oy doe[doy

v'8¢

£'8¢C

8T

1'8¢

*KJney SI [109 A} SuedwW

DAAQ Uey} 19430 Surpear Aue ‘[eurtiid)
punoI3 ay) 0} [BUIULIY} [10D A} WOLJ
¥y "Ayney SI 109 9y} suedw JuIpear
WO 1931I00UI Uy "SWYO ()-6 SI [109

MTI B PUB SWYO GT-{] SII0d MQT © 109
PIOUS[OS A} SSOIOE SUIPLII WO UL e,
"K)|ney oIe dATRA o) JO 1aed [eorueydow Ay}
10 PIoud[os Ay} udy) ‘uado J0u SIOp dAJBA
oyl pue DAAQT ueyl Y31y st 9383[0A

o) JI "OA[BA U} 0} PIJOAUUOD PIOUI[OS

oy yym d3e30A ndur 100 oy} yoaYD
"1IN0110 uddo Uk 10J dA[RA AU} PUB § - 01 d[
10193UU09 UMD UOTIIIUUOD A} YD)
‘pIeoq

ZL-DIq uo st wdqoad ay3 uayy ‘uado

9q 03 pasoddns st 9ATRA U3 Aq[IYM DATL>
A7yueIsuod st 93e3[0A U3 JT "Z1d.L YD

Z1-DId 2y} U0 INDIId [01U0D Y} 10 PIeoq 7L
-INV 9U} UO Pa)ed0][ JOALIP Y} 10 dATRA U} JO Jred
[edrueydow Ay} Aq pasned oq Aewr wajqoad oy,

¥'8¢

€8¢

8T

1'8¢C
"pIeoq

Pasoro

skemre S1 (€6) QAJBA WEAS ‘{7

SUO1I2.440))

3831 puv dn-y22y> asnno ajqissoq

wopdudg

(‘1102) uonOUNfIP Y $S2204g UJ  F0[
(7u02) ONILOOHSATIN0dL 01

102



PIeoq ZL-INV o 2oe[doy

"SLIGOP WOIJ 931 Pue UBdJ SI
189S U} Jey) pue 9A0W 03 921J st 1oJunyd
o) JBY) 09O PUB JAJRA ) [qUIdSSESI

"SUOI}OAUUO0D O} X1

preoq ZL-DIA oy ooeldoy

v'6c

£'6c

6¢

I'6¢

‘Kyney

SI p1e0q Z1-INV 9y udy) ‘DAAOQ] uey)
IoyS1y SI [109 9Y) SSOIo® 93.)[0A ) J]
‘wo[qoid [eotueyosw

© SI 919y} ‘uado SI 9A[BA AU} pUB AT UBY)
SSQ[ SI 93BI[0A [109 O} J[ "PIIOOUUOD SI
PIOUS[OS 9} UAYM [I0D Y} SSOIdE dFe}[0A
oY) YOO pPuE [109 Y} JO S[BUIULID)

oy} Su1d230Id I9A0D A} JAOWY

"11I0S punoi3

© 10J 9A[BA U} PUB § — () [ J[ 10303UUO0D
oY} USIM}OQ UOTIOUUOD Y} NI
"WIQISAS

oY} JO JUSWIA[D JAYI0 dWOS INq ‘T 1-OIA
oy jou st wdjqoid oy ‘uado st 9ATRA

oy} pue DAAT> St Ld.L Y& 93e)[0A oy J]
“Kyney st preoq z,

-DIA Ay} uoy) ‘uado SI 9A[BA Y} PUB A}
uey) 10y31y ST 93e)[0A oY) JT “ZI1d.L HOUD

‘Preoq ¢L-D1d

A} UO JINDIIO [01IUOD JY) 10 pIeOq

Z1-INV 92U} UO PIJeOO] JOALIP OAJBA ) “DA[BA
oy} JO dInjre} [edIuBYOdW B 9q At wjqoid Ay,

‘uado

SU01I2.410))

1523 puv dn-y22y> asnpo ajqissoq

v'6C
£'6C
c6cC
I'6c
sAemJe SI (€6) 9AJRA WBAS 6T
woydudg

(‘1102) uonpOUNJIV Y $S2204g U]  FOI
(7u02) ONILOOHSATINO0YL 01

103



"pIe0q Z1-INYV oY 2oejdoy

"SLIQOP WO} 991J pue UB[d SI JBdS
A} 1By} pue dA0W 0} 2213 st 1d3unyd o
18Y) JOAUO puE dA[BA ) J[QUIASSESI(]

"SUOI}OAUUO0D O} X1

‘preoq 7 L-DIA oy 9oeday

14113

€0¢

403

10¢

“Kyney

SI pIeoq 1INV 24l udy) ‘DAA0T ueys
Ioy31Y SI [100 9y} SSOI0B A3BIOA P I  #0€

‘wd[qoid [esrueyOdW € ST A1)

‘uado SI 9ATRA U} PUB AT UBY) SSI[ SI

03e)[0A [100 9 J "PIOAUUOD SI PIOUI[OS

oY} UdYM [109 Y} SSOIJE 9Fe)0A

AU} 0O pUE [109 Y} JO S[EUTULID)
o) 3uno9301d I9A0D A} dJAOWY  €0E

"1I0S punoid

B 10J QA[BA U} PUB G - O [ 10309UU0D
AU} U9IMIOQ UOIIOUUOD Y} YYD  Z°0€

“WR)SAS ) JO JUIWI[O JOYJO dWOS INq

‘z1-DId 2y3 1ou st wajqoid oy ‘uado st
9ATeA oY) PUB DAAT> S €1d.L Y& 93e)[0A o) JT

“Kyneg st preoq 7 L-DIA

oy udy) ‘uado SI 9A[BA AU} puB A4 UBY)
10y31Y ST a3eI[0A o) JT "€ 1L PUD  10€
"pIeoq
Z1-DId Y} U0 3INJIID [013U0I Y} IO pIeoq
ZL-INYV 9y} UO Pajedo] JOALIP QAJBA AU} ‘QAJBA
oy} JO QInjrej [esrueydawW & 9q Aew wd[qoid Ay,

‘uodo sAemie
SI ($/) QAJBA ISNBYXD MO[S (€

SUO1122.410))

1823 pun dn-322y> asnpd 2]qissoq

woydudg

(‘1102) uonOUNfIPpy $S2204g UJ  FOI

(1u02) ONILOOHSATINONL 01

104



"[109 a3 doe[doy

"SLIQAP WO} 931) PUB UBI[D ST 18IS
oY} 1By} puE 2A0W 0} 9213 st 1dFun|d o
161} 09D PUEB JAJBA O} J[qUIOSSESI(]

"SUOI}OAUUO0D I} X1,

"pIeoq Z1-DIQ 2y edoedoy

vie

eIe

cle

I'Te

*K)ney SI [109 a3 sueaw DAQ Ueyd
19430 Surpeas Aue ‘[euruLd) punois ayj
0} [BUIULID) [I0D A} WOIJ YOy "Ajney

SI [109 9} SUBAW ZUIPLAI WYO JO31I0IUT
Uy "Swyo Q-6 S [109 M © pue sugo
SI-¢1 SII09 MOT ® ‘103 PIOoud|0s

o) $S0IOE SUIpPeAI WO UL B,

‘Kyney

d1e 9ATEA 9U} JO 1aed [edrueyOoOW Y} 10
Proud[os Ay} udy} ‘uddo J0U S0P dAJRA
) pue DAAQ] ueyl Y31y st 938)[0A
AU} JI "9ATBA U} 0} PAJOAUUOD PIOU[OS
oy} ym 933104 Indul [109 Y} YY)D
"OATBA U} PUB G - ([ d[ J0}09UU0D
Ud9MJ2q UOTIIUUOD A} YD)

Preoq ¢1-DI( uo St

wo[qoxd ay) udyy ‘uado 2q 03 pasoddns
SI 9A[BA U} [IYM ‘DA [> A[3UBISUOD
ST 28e3[0A U3 JT "0 Td.L H9°YD

‘PIeOq CL-DId

oY} UO JINDIID [01U0D 9} IO pIeoq Z1-INV

AU} UO PIJLOO[ JIOALIP AU} 10 dA[RA JY) JO Med
[earueydow Ay} Aq pasned 2q Aewr wajqoid oy,

vie

eIe

cle

I'Te

9S00 sAem[e
SI ({/) 9ATRA ISNBYXD MO[S “[€

SUO1I2.440))

S3s21 pup dn-yo>ay> asnvo ajqissoq

wopdudg

(‘1102) uonOUNJIV Y $S2204g U  FOI

(1u02) ONILOOHSATINONL 01

105



‘(wrea3erp 3urdid 99s) pa330[0

"U3aI3s 3y}

"OATBA Q[padu ssed-Aq ued[)  ['¢€ | st den wedls oy Jo dA[eA J[padu ssed-Ag  ['€¢€ uo pakerdsip st sa1d YSiH ‘¢¢

QI S°ST—0L8E Al ¥ — 0VST
:peo] snoiod wnwixepy
QI Ity — 0L8E Al TET — O¥ST
:peO[ PI[OS WNWIXEBIA
JySom
"SUOTIEPUIWOIAT POPUSWIOAI WNWIXBW A} PIIIXI

0) SUIpI00O. DAB[OOINE AU} PEO[dY  S°Z€ 10U SO0p JY31oMm S peo] Ay} Jeyl JooYD  SZE
‘AImoiow
Jo sayour zz Aprewnrxoidde jo wnnoea
e Surpnd st dund o ey} AJ119A 9a0d
J0Op a3 ur payresur ‘ogned juopuadapur

‘dwnd oyp ooe[doy 7€ ue QIA\ “dund wnnoea oyl JoYD 7€
“Joquueyo
oy woyy merp 03 dwnd ayj Suimoye

¥ 2 ¢ swoydwAs 90§  ¢€'7¢ uado SI (ZS) 9ATRA WNNOBA Y} OYD)  €°7€
dwind oy 03 mo[J 03 191EM SUIMO][E ST

'G7® pzswoldwAs 9§ 7'z€ | (S1) aA[eA dund winnoea oy 18yl YoyD)  7'ZE

IIOAJOSAI O} JO UOI}IS
Jed1 9y} OJuI (1) QATBA JOJeM PIJJ A} ITOAIOSAI 19JeM ‘Krrodoad
ySnoayy A[991) SMO[J Iojem Jey) aInsuyg  [Z€ dwind wnnoeA oy} Ul [9A9] IJeM YYD  ['ZE | Sulkip jou st oAg[ooINe YL ‘7€

SU0122.410))

1531 pup dn-y22yd asnvo ajqissoq

wopdudg

(‘1102) uonOUNfIP Y $S2204g U  F0[

(1u02) ONILOOHSATINONL 01

106



(Surpear

SIy) urye) uaym jrun ay3 3njdun)

:10309uu09 djeudordde oy

PUE 2IIM § [BUIWLID) AY) USIMIq

A)INunuod yoayo uay) 3091109

st Surpear oy} J1 4SS ay3 doe[dax

UdY} J091109 Jou [[1IS SI JuIpear

o) J "{ [BUIWLID) oYL PUB UO

yorq Jomod oy} uIng, ‘4 [BUIULIO)

UO 9IIM U} QAOWAI pUE Jrun

o Snpdun ‘udy) 93e3[0A 1931109
oY} PBAI JOU S0P § [BUII) J[ T € HE

"so3e)j0A asay} SuiAjddns Ajrodoad

st A1ddng 10m04 9y3 J1 309yd

ust} DAA S+ pue ¢ ¢+ Uaamiaq
PBOI JOU SQOP ¢ [BUIWIA) JI [€'H€

~ASS ay3 9oerdar uay) punoy st uado ue I

‘31 doe[das
U9} {SS 243 Ul punoj St 110Ys 19911p € JI

ave

|43

"UO PauIN} JOU SI YSS Y} 1Y) S91edIpUl
OAA S+ PUE G ¢+ U30M10q SUIPEIY
"SuIpear dwes Y} ALY PInoys noA pue
 reurud) Yim anpadoad siyy jeaday
"DAA S+ PUB G ¢+ UdaMmIaq Furpeal
o3e)[0A ® 9q pInoys 1y} opowr JJO

oY) UI SI9JBAY O} YI AN “Punoi3 03 YSS
AU UO ¢ [eUTULID) WO SUIpedr 93.)[0A
O ®© 9., "JJO SIojeay oy} uInj [[Im

SIy) ‘own pue 9jep ay3 Ae[dsip 03 AT
INVIDOYU 2y SS21d "UO pauimny S1 jun
oY} USYM UO 9q A[[BOIjBWIOINE [[IM SIOJBAY
oy [, "parejdwiod usoeq oAey jou AWl Jey)
91042 Aue 110qe A1BSS03U J[ “Suruunl SI
9[0Ad OU “QIPI SUINIS SI JAB[OOINE A} INS
OMEBIA UO JIUN oY) winJ, 2 Ul jiun oY) Snid
‘¥ 29 € S[eUIWId) J0J

arnpadoiad ay3 yeaday “uonodaip asoddo
9} UI YOO pue SPLI JOJOW A} ISIOAJI
01 9INS 9q ‘7 % [ S[RUILLIY} UdIM}oq uado
ue J0J Y090 ‘IJoWWYO0 Uk JuIsn yXoN
"S1I0U[S J01IP OU JJB I} 2INS BN

‘1% yPUB T ¢ PUL Ty PUe [R¢

pUE 7 291 PUB § 29 € S[BUIWLID) UMD
1INDIIO JI0YS B J0J YO0 “I9)ouIuyo

ue 3uIs) “YSS Ay} 03 PAOAUUOD

SOIIM INOJ Y} SAOWI UIY) [dqeT JouIqe))
IO Ay} 2A0wI 2 Jun Y3 3njdun

1343

e

Kejoy
I've LIS PIIOS oY) FUNSIL €

SUO1I2.440))

S3s21 puv dn-yo>ay> asnvo ajqissoq

wopdudg

(‘1102) uonOUNJIP Y $S2204g U] 01

(1u02) ONILOOHSATINONL 01

107



~ASS a3 doe[dar uayy s)joA ¢ uey)

IOUSIY SI 7 pue [ S[RUIWIY) SSOIOB SUIpLal
o3e1[0A AU JT “YSS oyi 03 Sur03 Surnm
oFejjoA ourf oy ym wdjqold e st 19y}
udy) punois 03 s3j0A () | A[@rewrxoidde
pPeaI 10U Op 7 29 | S[BUIWLId) J]

USS oy

01 3u103 Jurm 33e)JOA QUI[ Y} YIIM SI
wa[qoxd Ay} uay) 3031100Ul [[1IS ST 9FeI[0A
oyl J1 paoerdar oq 031 Spadu YSS Ay}
uat) Juasaxd St s3j0A ()7 JO 23.I[0A B JT

MSS oy 03 Su103 Furm
oFeyjoA aur] oy Yim wdjqoid e SI 219y}
udy) punois 03 s3j0A ()] | A[orewrxoidde

PBAI O8I JOU Op T PUB | S[RUILLId) J]

erve

crve

I'vye

DV SIOA () Jeau 95.)[0A B MOYS

PINOYS 7 29 | S[BUILLIY) SSOIOE SUIpeal

V OV S04 (] A[rewrxordde pear [im
punoi3d 03 g [eurud) woj SuIpedry "DV
S110A (1 [ A[orewrxoxdde pear [[im punoi3
0} [ [BUIULID) WO} Surpear 93e)[0A

€ 9pol NO 9y} Ul 93TASD 9y} I

SOIIM JY) SSOIo®.

Surpeal e oy} A[[NJoIed pue UI JoBq

Jun oy 3njd "SOIIM U} QAOWAI PUE Jrun
oy} Snjdun uay) 7 29 [ S[RUILLIY} SSOIdR
1uasa1d j0U ST S)J0A §()7 JO A3®)OA ® JT
"DVAS0C

MOUS P[NOYS 7 29 [ S[BUIULIY} SSOIJL
3urpear v 'OV A 011 A@rewrxoxdde

peal [[Im punoi3 0} 7 [euruLo}

woiy Surpeal v "OVA 011 Ajorewrxoxdde
peal [[IM punoi3 0} | [euruLId}

woJj Surpear 93e1[0A & (JJO S19JedY

oy wIny [[Im dwr} pue djep oY) Aefdsip

0} XT3 INVIDOUd oy Surssaid) spow
J40 2y} ur uonsanb ur 901A3p oY) YIm
‘(aseyd 221y 10 9[3uIs) syrun 3J[0A ()77 104

SU0122.410))

S3s21 puv dn-yo>ay> asnvo ajqissoq

Evve
crve
(Ju0o) Aefoy
I'v've J1e1§ PIjoS Ayl Sunsa], ¢
woydudg

(‘1102) uonOUNYIP Y $S2204d U]  FO[

(1u02) ONILOOHSATINONL 01

108



¢L-DId e
ooedar udyy waqoxd Ay A0S J0U S0P

yeu J1 ‘preoq ZL-INV U 0e[do1 ST

"SLIGOP WOIJ 931 PUB UBI[O SI
189S U} JBY) PUB dAOW 0} 991J ST JoFunyd
AU} JeY} YOAYD PUB JARA Y} J[qUIISSBSI(]

"SUOI}OAUUOD I} X1

3G

(4%

I'se

"Kyney are preoq Z1-OIA
oy} 10 ZL-INV 93 udy) ‘DAAOQ] uey
IoYSIY SI [109 Y} SSOIO' dFBIOA ) JT

‘waqoad [eorueyooWw

& S1 0101} ‘Uado ST 9AJBA U} PUB AT UBY)
SSQ[ SI 93BI[0A [100 O} J[ "PIIOUUOD SI
PIOUS[OS O} UAYM [I0D Y} SSOIOE 9Fe}[0A
oY} 09U pPuE [109 A} JO S[BUIULI)

oy} 3und9)01d I9A0D AY) JAOWY

"}I0UsS punoi3

B JOJ QA[RA U} PUR Z[ - O] [ 10}09UU0D
oY) U99M19q UOIIIUUOD A} YD)

"pIeoq ZL-DI Y} UO }INIIID [0JU0D A} IO pIeoq
Z1-INV 92U} UO PI)JeOO[ JOALIP SAJBA ) ‘OA[BA
oy} JO aInjrej [edrueyddW € 9q Aew wa[qoid oy,

3G

(443

I'se

‘uado sAempe
ST (gL) 9ATeA ISNBYXH ISe] "GE

SU0122.410))

3831 puv dn-yo>2yd asnvo ajqissoq

wopdudg

(‘1102) uonOUNIP Y $S2204d U]  FOI

(1u02) ONILOOHSATINONL 01

109



1100 oy} doejdoy

"SLIQOP WIOIJ 93I] puB UBI[O ST
189S U} JBY) PuB dAOW 0} 991J SI 1oFunyd
o} JeY) YOO PUB JA[BA ) S[qUIASSESI(]

"SUOI}OAUUO0D O} X1,

£9¢

9¢

19¢

*KJney SI [109 Ay} SuedwW

DAAQ Uey} 19y30 Surpear Aue ‘[eurtiId)
puUnoI3 dy) 03 [BUIWLID} [10D A} WOLJ
oY) "Ayney SI [109 JY) SuBdW FUIPLII
WO 1931I00UL WY "SWYO ()]-6 SI [109 MT]
© pue SWyo G- SI[100 MQT B 10D
PIOUS[OS A} SSOIOE SUIPLAI WO Uk dYe ],
"K)ney

d1e dA[BA dU) JO 1red [eoruRyOdW )

JO PIoud[os Y} udy} ‘uddo 10U S0P IATRA
oy pue DAAQT ueys 19y31y st 23.3[0A
A JT "9A[BA Y} 0} PIJOAUUOD PIOUI[OS
oy yum 93e3[0A Indur 109 Ay} YOy
“JIN0I1D

uddo ue 10J 9ATRA ) PUR 7 - O1d[
10199UU0D UMD UOIIIIUU0D A} YD)

‘PIe0q TL

-DI Y} U0 }INJIID [0J3U0D Y} IO pIeoq 71 INV
AU} UO POIBOO] JOALIP A} 10 dAJBA 9} JO Jed
[edrueyoaW Ay} Aq pasned 9q Aew wd[qoid Ay,

£9¢

9¢

19¢

"Paso]o sAem[e
SI (¢/) 9ATRA ISNRYXH IS "9¢

SU01I2.440))

3831 puv dn-y22y> asnno ajqissoq

wopdudg

(‘1102) uonOUNfIP Y $S2204g U  F0[
(7u02) ONILOOHSATIN0dL 01

110



dund o

"pagewep Jo uonerado ayj SuLmp

"s39[ 10qqnu oy} doe[dar 10 uNYSI], 19 10 9s00] a1e s39[ 19qqnu s, dung 1'9 SINOO0 UOHBIQIA 9
"JOJeM 991 TeIduIw Ay} Jo Ajjenb "A[3uBISu0d SB[

o} 09O pue dATeA A30)es oy 9oe[doy I'S "KJ[neJ SI 9ATRA JOI[I A10JeS I's OAJEA JOI[Q1 AJoJeS G
"SpU0JAS
€-7 UIy)im 9s0[o Jou

oATeA A19yes oy ooedoy IR "KJ[neyJ SI 9ATRA JOI[o1 A10JeS [y | SOOp 9AJeA JoI[o1 A19JeS
"QATBA U} 10J parjroads
ST yeym uet) (%01
uey) d1ow) Y31y St
1ey) aanssaid je suado

JATRA K)9Fes ) doeldoy INS "KJneyJ ST JATRA JOI1a1 A19§eS I'€ JATRA JOT[aI KJoJeS €
"OATRA 9V} 10J PalJ10ads
JATRA Jora1 doe[doy T "KJneJ ST JATRA JOI1a1 A19§eS T ST JeyM UBY) JOMO]
"I9JeM 93IJ [eIdUIW JY) JO "dn pyInq [e1ouIw © WO aissoid e je suado

Ayrenb oy yooyo pue dA[eA Ay} dde[doy ['7 | AMIp Qwo0d3q SBY 9AJBA 9} JO JBIS Y [, 1'C OA[BA JOI[a1 KJ9JeS  Z
"OAJBA "powrrojrod st
Kyney ayp doerdar — djay jou saop 1 J1 Tl Kj[ney S1 9AJRA JoI[aI A19Jes T1 | 1891 JJo-mo[q oy udym
ourf oy "9ATeA K39JRS U} ainssaid aseajar jou

IO QATBA U} WOIJ 93.00[q AUB dAOWY I'T | 03 3urpes aurj a3 ur 079 B 10J YOy I'1 SO0p 9ATRA AJ9JeS QUL [

SU01192.440) $152) puv dn-y22y> asnvd 2)qiIsSog wopdudg
uonyounfipu (P1uUPYIP  SOI
(7103) ONILOOHSATIN0dL 01

111



*03.)[0A 1001100

‘wqoad a3e)j0A Aue 1091100 9°8 oy} SurA109a1 st dwnd ) 1By} YooY 98
SOATRA
J0 sadid a3 ur 93ex00[q Aue dA0WNY S8 Pad00[q ST yped wnnoea Ay} J1 YooY S8
"9ATeA Aynej e ooe[dar 1o redoy '8 "OAJRA WINNIBA O} YD) '8
‘dund
‘dumd a3 03 A1ddns 191eM X1 €8 wnnoeA 0} Ajddns 193em 3 303y €8
‘dwnd ayp ooejdar 10
Iredal 99Ino oY) 38 WINNOBA OU SI 9I9Y) J] 78 ‘syopno dwnd winnoeA oy} JO9Y) 78
‘Suirdid paSewep 10 s3umiyodid
AYBJ[ ‘SATRA UL B[ ‘[BIS J0OP
‘Burdid Kyney e st wajqoad oy paurejurews jJou
poSewrep ayp doedoy sSumiyedid uaysn SI INq PAYOLBAI ST WNNOBA WNWIXBW J] K10308]S118S
PUB SOA[BA UBI[O [B3IS AJnej oy} doe[doy '8 | "9 weidoid asn ed[ WNNJLA € 10 YO '8 jou s1 o3e)s WNNoeAdLd °§
“Jomod ygnoud
"JUOWR[d uneay Aney oy doe[doy L Suronpoid jou a1e SJUdWAS Furedy Y[, L (¢ wan 7' 1 uonoas
‘A11odoad Suruorouny "QATBA OsTe 99s) a3e)s wnnoeAdxd
pue J89[0 SI JoquIeyd 03 1ooel Kyoyes oy Jo 3urr o Jurnd A[nyored oy} ur dIn[IeyJ  SaId MOT,,
wolj (€6) SA[BA WEIS Y Iy YD I'L Aq 9ol oyp ur wed)s SI 1Y) JI oY) 'L | ©Aqpoyuoqe stssadoxdayy L
SU01192.440)) $1521 puv dn-y22y2> asnvd 3)qissog wopdudg
(‘7102) uonpounfiput PRUPYIIW  SOI
(7102) ONILOOHSATIN0dL 01

112



"QARA UIMAI-0U A1) doe[day vy "OAI}ORJOP 2q ABW QAJBA UINJQI-OU Y, vy
"UONONIISqO AUk JBI[O PpUE JUI] A} YO €y Ppa33010 9q Aewr duI ISNBYXD Y, €y
9¢'¥'01 PUE #4701 "9A1}99Jap 10 P3O0
UO0I1309S 0} SUIPIOIIEB JA[BA Y} INO JIYD) Ty 9q Aewr (¢/) 9ATRA JSNBYXD S Y, Ty
i LOH 29 Aew ded 19y "Pa330[0 9q Aew dAB[OOINE A “IquIeyd
AU} UONNEI IS "UIIIIS I Y} UBI[D I't JO 9pIS Y} U0 PIJBIO] UIIIIS I Y L. I't O} 11X JOU S0P INBM\ ¥
‘A[snonunuod
LTt 01 uondas 293 LT 0] Uonodas 09g sypom dwind oy, ¢
9Tt UOIIIS 39S 9701 UOII3S 39S Som jou saop duing g
oY oy ued) €[ paSZoo STINL] €]
odid ues[) 1 "‘pad3o[o st adig 1
-adid ayp J0ouu0221  UdY}
pue 9a300d I1e 9y} 9A0WAI 0} MO} Jojem
191 ‘dund o) woiy adid oy oouuodsI(q I'1 9qur dund oyj e jo300d a1e UR ST 1Y |, I'1
“MO[S 00} ST )8l Ay}
‘dund 197em pue J0 SUIMO[J SI 19Jem Ou Inq
IO1J “ITOAIISAI 19JeM U} Suroouuod sadid oy Sunerodo st dwnd 17eAy |
SU01192.110)) $152) puv dn-y22y> asnpd 3)qissoqg wopdudg
uonyounfipw dund 1a3vy 901
(7103) ONILOOHSATIN0dL 01

113



11 SPARE PARTS LIST

Z
=

DESCRIPTION

2540 EHS

3870 EHS

Gauge, Pressure, Steam, -30+60 psi, 1.5"

GAU029-0009

GAU029-0009

Switch, Rocker, 16A

ELE035-0012

ELE035-0012

Circuit breaker 3-PH, 20A, Carlingswitch

ELE035-0053

Circuit Breaker, 1-PH, 25A, Carlingswitch

ELE035-0060

Thermostat, CUT-OFF, Campini

THE005-0008

THE005-0008

Gasket, Door

GAS080-0003

GAS080-0004

Reservoir, Water

RES075-0004

RES075-0004

Reservoir, Water, Assembly

CMT240-0056

CMT387-0002

A e Bl A I el B e

Gasket, Silicone, Water Reservoir

GAS080-0007

GAS080-0007

_
e

Switch, Float, Mini, MFS21-E-1, Riko

THE007-0001

THE007-0001

[
[

Float, Water Level, LS303-51

THEO007-0003

THEO007-0003

p—
M

Fuse Holder, Mini, 1/4*32

ELE035-0002

ELE035-0002

p—
(98]

Fuse, Slow Blow, 1.25A, 1/4"*32

ELE035-0055

ELE035-0055

_
>

Holder, Safety Valve, E'M

CMT100-0002

CMT100-0002

—
9]

Air Jet, M/E, Black

CMT100-0006

CMT100-0006

p—
@

Valve, Safety, Steam 1/4"-40 psi (ASME)

SVL029-0004

SVL029-0004

p—
~

Water Level Electrode, Housing, EHS

PIP100-0001

PIP100-0001

_.
*

Electrode, Water Level, Assembly

CMT196-0005

CMT196-0005

_
©

Steam Trap, 1/4, Spirax-Sarco

ARM100-0057

[\
=)

.| Valve, Solenoid 1/4"x4.5

SOL026-0005

SOL026-0005

[\
p—

.| Valve, Solenoid 1/4"x3

SOL026-0004

SOL026-0004

N
N

.| Valve, Solenoid 1/4"x6

SOL026-0006

SOL026-0006

[\
[98)

.| Valve, Drain, Sag.

VLV170-0066

VLV170-0066

S
o

O-Ring, 10 x 2.5, drain valve

SRV000-0224

SRV000-0224

[N
hd

O-Ring, 6 x 2, drain valve

SRV000-0232

SRV000-0232

o}
[©))

.| Nut, 3/8 BSP, Water Reservoir

CMT240-0020

CMT240-0020

[}
~

Spacer for Drain Valve, Brass

CMT240-0003

CMT240-0003

N
o0

.| Valve, Needle, 1/4", Bronze

VLV170-0022

VLV170-0022

[N}
o

Plunger 1/4", Solenoid 1.6-4

SOL026-0015

SOL026-0015

w
e

Plunger 1/4", Solenoid 6

SOL026-0016

SOL026-0016
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No. DESCRIPTION 2540 EHS 3870 EHS
31.| Valve, Manual Ball, Mini, 1/4" VLV170- 0055|VLV170- 0055
32. | Pump, Water, EX7, 220v, Ulka PUMO055-0010| PUMO055-0010
33, ls);gé% Vacuum, Water Ring, V6, LIOV. | 5;n1057-0000| PUM057-0000
34.| Valve, Solenoid, 12VDC-12W, ASCO SOL026-0023 | SOL026-0023
35. | Switch, Pressure, TY85, Campini THE005-0006 | THE005-0006
36. I;;I;ﬁ‘f’,svgﬁ‘;};r 5‘13'00M’ 154, 125250VAC, 1 b1 £036-0001 | ELE036-0001
37. | Sensor, Temperature, PT100, 5X80 THEO003-0013 | THE003-0013
38. | Cover, Door POL066-0002 | POL065-0003
39.| TTA Door Spring Housing ELE036-0009 | ELE036-0009
40. | Spring for TTA Door Locking M.Sw. SPR177-0012 | SPR177-0012
41. | Cover, Reservoir, Water, Superp. POL067-0004 | POL067-0004
42.| Outer cover COV254-0002 | COV387-0015
43. | Rear cover RCV254-0009 | RCV387-0002
44. | Cover, Printer Opening, Superp. POLO067-0002 | POL067-0002
45. | Transducer, Pressure, MPX 2200 AP THEO006-0003 | THE006-0003
46. | Power Supply, PM65-23A ELE035-0032 | ELE035-0032
47. | Relay, Solid State, 25A/230V CTP201-0065 —_—

48. | Relay, Solid State, 25A/480A CTP201-0093

49.| Board ,Full ,ANL-T2V1 CTP201-0119 | CTP201-0119
50. E‘;?‘; dEECf;’;C Digital, DIG-T2VL With | 1py01-0102 | CTP201-0102
51.| Board, Electronic, AC-T1, Full CTP201-0096 | CTP201-0096
52.| Fan, Axial, 12VDC, 80mm CTP201-0000 | CTP201-0000
53.| Capacitor, 2.2MF, 400V ELE041-0001 | ELE041-0001

54. | Heating Element, 230V, 3/8*350 HEAO015-0003 _—

55. | Heating Element, 230v, 3/8*450 —_ HEAO015-0005
56. | Cable, Flat, 37P,25c¢cm, DIG T-2 TO ANL-T2 | CTP201-0083 | CTP201-0083

57.| Cable, Flat, 9P, 56cm, ANL-T2 to RS232 CTP201-0084 | CTP201-0084
58. | Leg, Front, Long, TTA WHEO070-0013| WHE070-0013
59. | Cable, Flat, Printer, 25CM, 34P WIR040-0070 | WIR040-0070
60. | Leg, Rear CMT254-0003 | CMT254-0003
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No. DESCRIPTION 2540 EHS 3870 EHS
61. Check Valve, Spring Disk, 1/4", St.St., ARMI72-0007] ARM172-0007
Mondeo

62. | Strainer, water, Y type, 1/4", 192, Itap FIL176-0028 | FIL176-0028

63. | Shock Absorber, 9/12, 6mm, V6, V30 SKR203-0003 | SKR203-0003
64. | Shock Absorber, ULKA Pump SKR203-0006 | SKR203-0006
65. | Filter, Water, PVC FIL175-0020 | FIL175-0020

66. | Disc, Silicone, Door Bellows GAS080-0006| GAS080-0006
67. | Bellows, Door Lock GAS080-0020 | GAS080-0020
68. | Tightening Bolt, Door Locking Bellows LOK240-0026 | LOK240-0026
69. | Housing, Door Locking Bellows LOK240-0025| LOK240-0025
70. | Membrane pin L0K240-0023 | LOK240-0023
71. | Inner bushing for bellow CMT067-0002| CMT067-0002
72. | Keypad panel CTP210-0102 | CTP210-0102
73. | Bolt, Door Tightening, Assy. LOK240-0036 | LOK387-0007
74. | Handle, Door, Bakelite HANO071-0003| HANO71-0006
75. | Washer, Ocolon, Door Tightening Bolt LOK240-0017| LOK387-0017
76. E?Sﬁij‘ggéﬂiﬁ;li%‘f‘iﬁi o housing (3) | | 0K240-0002| LOK387-0002
77.| Locking Unit, Door, Assembly LOK240-0001 | LOK387-0032
78. | Cover, RS232 Opening, Superp. POL067-0003 | POL067-0003

79.

Cover, Validation Port

POL065-0006

116




EXTERNAL CONNECTION OF THE 2540EHS AUTOCLAVES
ELECTRONICS BOX

Valves & Solenoids drivers

PC Communication Port Digital Input & Electrodes

Test Points Connector

Jacket Pressure sensor Chamber temperature sensor

Chamber Pressure sensor

Pressure switch & Low Float of
Vacuum Pump Reservoir

Heater Elements AC Control Vacuum Pump AC Control

Power Inlet 220VAC/60Hz

Water Pump AC Control
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EXTERNAL CONNECTION OF THE 3870EHS AUTOCLAVES
ELECTRONICS BOX

Valves & Solenoids drivers

PC Communication Port

Digital Input & Electrodes

Test Points Connector

Chamber temperature sensor

Jacket Pressure sensor /w

Chamber Pressure sensor

Pressure switch & Low Float of
Vacuum Pump Reservoir

Cut Off Switch Connection

Heater Elements AC Control

Power Inlet 220VAC/60Hz

Vacuum Pump AC Control
&Water Pump AC
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VESSEL ASSEMBLY
Model 2540 EHS

LOK240-0001

LOK2L0-0119

[
i
%

Model 3870 EHS

LOK387-0030

DOOR BELLOW
LOK240-0016

LOK240-0020

LOK387-0016
®12mm




OUTER CABINET — ASSEMBLY
Model 2540 EHS

COVER

2540—EHS

NUTWSZ 0230

BOU 94-0340

ﬁ

((((/({(/@

RCV254-0005

Model 3870 EHS

COVER

3870-EHS

NUTW 92-0230

COV387-0001
MODIFIED

BOU94 0340

((((

RCV387-0001

\NUT192-0236
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TRAY HOLDER

For model 2540 (TRH254-0009)

For model 3870 (TRH387-0001)
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TRAY

MODEL | SIZE CAT. No.
2540 TRY240-0001

Big | TRY387-0001
TRY387-0003

3870

TRAY HANDLE (CMT240-0001)
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DOOR TIGHTENING BOLT - ASSEMBLY

No. Description Cat. No.
2540 3870

1 | Bushing LOK240-0003 | LOK387-0003
2 | Door tightening bolt assembly LOK240-0036 | LOK387-0007
3 | Locking screw housing LOK240-0005 | LOK387-0006
4 | Locking base LOK240-0012 | LOK387-0012
5 | Locking housing axe LOK240-0014 | LOK387-0014
6 | Door locking device pin LOK240-0019 | LOK387-0016
7 | Bakelite handle HANO71-0003 | HANO71-0006
8 | Closing bridge “c” clip NUT193-0339 | NUT193-0300
9 | Cotter pin LOK692-0039 | LOK692-0039
10 | Okolon disc LOK240-0017 | LOK387-0017

gf;ﬁﬁ“ggérliﬁ;%‘f}‘iﬁi P housing (3) | 1 0K240-0020 | LOK387-0029

Door tightening bolt — assembly LOK240-0001 | LOK387-0030
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12

VALVES NUMBERING
The valves in the drawing and the manual are numbered according to their
function. The following list includes all the valve numbers that are in use in

this manual

Size mm
2540 3870
13. Feed water — cool fast exhaust | 3 3
1. | FEED WATER | 14. Feed water — to reservoir 24 4.5
15. Feed water — to vacuum pump | 4.5 4.5
MINERAL
2. | FREE 21. Mineral free water - inlet 3 4.5
WATER
4. AIR 43. Filtered air - inlet 3 3
5.| VACUUM 52. Vacuum - to pump 4.5 4.5
73. Fast exhaust 4.5 4.5
7. | EXHAUST 74. Slow exhaust 3 3
9. | STEAM 93. Steam - to chamber ASCO 147 ASCO 114
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PIPING DRAWING FOR 2540 EHS
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PIPING DRAWING FOR 3870 EHS
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ELECTRICAL DRAWING FOR 2540 EHS
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ELECTRICAL DRAWING FOR 3870 EHS (TILL S/N 2307039)
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ELECTRICAL DRAWING FOR 3870 EHS (AFTER S/N 2307040)
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