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Summary of Safety Precautions

The following:are pefsonriel (WARNINGS) and equipment (CAUTIONS) safety precautions to be observed when
operating'orservicing this unit. This:is alisting of all safety precautions appearing in thetext. Caretully read them
‘before proceeding touse or sérvice the-unit. Obsénvance of these safety precautions: will minimize the risk of
personalinjuryorthe possiblé useof impropermaintenance mathods which may. damageiheunitorrenderitunsate,
ltis.important t6 understand that these precautions are not exhaustive: AMSCO could not possiblyknow, evaluate
and advisé maintenance departments of:all conceivableiways in which.maintenance mightibe done.or the possible
hazardous consequences-of each way:.

The operation and'maintenance procedures;recommended by AMSCO.are descritied in this manual. ‘Only these
recommended maintenance procédures should bé followed. i

WARNING: BURN AND SHOCK HAZARD - Sterilizer service adjustments should be performed only by
‘qualified service technicians:

WARNING: SLIPPING HAZARD - To avoid slippery floor conditions; immediately wipe up any spillage
or condensation in sterilizer toading area. - ) ;

WARNING: BURN HAZARD - Sterilizér rick/shelvesiare HOT after cycle is run. Always wear profective
glovesand apron (slso face shield if processing liquids) when removing a'processed.ioad. Proteclive
gloves and apron-should.also be worn when reloading sterilizer following previous 6peration.

WARNING BURN HAZARD - When sterilizing liquids, to prevent personal injury ‘or propérty damage

resulting from bursting bottles:and hot fiuid; you:must observe ihe foliowing procedure:

o Use liquids cycle only. No.other cycle'is safe for processing liquids.

- Use only vented closures -do not use.screw caps;or rubber stoppers with crimped seal.

o Use only Type | borosilicate glass bottles- do.not use ordinary glass botiles or any container not
designed for sterilization. i

» Avokd sudden full opening of door.stend ofcycle. Unlock.sterilizer doorand open it spproximately
one inch. Walt at least 10 minutes before unloading sterilizer. .

* Do hot allow hot bottles to be jolted.. This can cause hot:bottleexpiosions! Do 'notremove bottles
¥ any bolling or bubbling Is present. ' .

» Allow bottles to cool to.the fouch before attempting to. move them from sterilizer cart'to the storage
area. o

WARNING: BURN HAZARD - Be sure to position power awitch to OFF and wait until chamber cools to
room temperature before starting any maintenance procedures. B

WARNING: BURN HAZARD - Valve(s) is hot and steam will éscape from safety valve(s). To prevent
burns, wear gloves or use an.extension device if it becomes necessary to operate try lever.

WARNING: SHOCK HAZARD - Always shut off all slectric power 10 uinit atwall disconnect switch before
starting steam generator descaling procedure.

WARNING: BURNHAZARD - Be careful of steam escaping from valveson sterilizérand steam generator
(ifapplicable). Toprevent burns, wear gioves or use an extension device when operating try levers or
inspecting for leaks. .

WARNING: BURN HAZARD - Be careful of steam escaping from around door if lock is not activated.
Waear gloves and face protection when testing door with pressure in chamber.

WARNING: HEALTH HAZARD - Vapors from solvents can be harmful. Use with adequate ventilation.
Follow directions on container.

vi
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Summary of Safety Precautions (continued)

CAUTION: Avoid letting moistura get underiinsulation inchamber orgenerator:(ifapplicablej, as:it will
cause rusting of the outer jacket. '

CAUTION: When replacing steam_generator sight glass, do not overforque giand nut or damage 10
glass will.occur. ) ‘

CAUTION: Never use sharp gi‘pl; o push.door gasket into groove.

CAUTION: When using AﬂSCO“Sfb’inl'e,sg Steel Cleaner and Polish or AMSCO Pry Cleaner, rub in a
back-and-forth motion (in the same.direction asithe surface grain.) Do not rub with a rotary or circular
motion. Do not use:these cleaners on painted Surfaces. Foliow direction on containers.

CAUTION: Observe the Electrostatic Precautions outlined in Section 7.9. Always wear a grounding
wrist strap whén remo vingror replacing PC boards of ICs. i

CAUTION: The door post.is welded To, the.fock clutch ring. It it is:necessary to disassemble the door

further, contact AMSCO forinstruction.for removing weld and rewelding.
CAUTION: Solenoid valves are equipped with.a spécial matérisl which can be atfacked by oils and
Igor;;;e When replacing entire valve, wipethreads Cleari of cutting oils and useTeflon.tape to seal pipe

CAUTION: Allow thermostatic steam traps to cool o room temperature before removing cover. Since
thera is nothing to limit expansion, ‘the digphragm may rupture or fatigue if trap is opened while hot.

CAUTION: Handle sylphon and bellows assembly gently to avoid damage.

vii
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Section 1
General Information

1.1 GENERAL
Theproduct literature included inthis sectioncontains factual data relating tothe prin¢ipaldescriptiveandidentifying
charactéristics of particulars for EAGLE sterilizers. The literature i informational rather than jnstructional. It
provides and conveys, textually and illustratively, 0
limitations. and technical specifications. '

. a general concépt of the equipment, its purpose, ‘capabilities,

SD-400R6
(10730)

AMSCO

Eagle®3000 Series Small Sterilizers

Gravity and Vacamatic

TECH
DATA

DESCRIPTION

Eagle 3000 Series Sterilizers featuré an advanced microcom-
puter control system, providing latest standard forcycle'setup,
selection and monitoring. Once settings: are nade and cycle
started, microcomputers accurately monitor and control systeni
operations. Control column includes an easy-to-read vacuum
fluorescent display and an integral thermal printer.

Eagle 3000 Series Sterilizets can be used in a hospital or

laboratory and offer a choice of two configurations:

* Gravity -- for sterilizing liquids; in flasks with vented clo-
sures, at212°t0 254" F (100" to 122° C), and also heat-.and
moisture-stabile goods at 212° to 280° F (100" to 138° C).

* Vacamatic -- for efficient, high-volume processing of heat-
and moisture-stabile materials, such as fabrics, wrapped
hard goods, glassware or animal bedding at 270° to 280° F
(132" to 138° C) through a prevacuum cycle. Vacamatic
also provides gravity-type cycles.

1921|1491S wea)s jjews

Typical.only -- some details may vary

THE SELECTIONS:CHECKED BELOW APPLY TO THIS EQUIPMENT

SINGLE DOOR DOUBLE DOOR Power System Material Handling Accessories*
Series Series . [ steam [ Rack and Shelves
[J3011: Gravity, 16x16x26* [J3011: Gravity, 16x16x26° {JElectric™ Osurgical Instrument Trays
[J3021: Gravity, 20x20x38° [J3021: Gravity, 20x20x38" ) 208 - 240 Volis [JLoading Car and Carriage
[J3013: Vacamatic, 16x16x26" | []3013: Vacamatic, 16x16x26" [ 480 Volts (20x20x38" Sterilizers Only)
[J3023: Vacamalic, 20x20x38° | [J3023: Vacamatic, 20x20x38" i
Options
Door Hinge Door Hinge (Operating End First) [ utilities Control Valve Kit *See Tech Data Sheet
[]On Right Side ORight Side/Lett Side Laboratiry/Selentific Oul SD-325.
*e 9 -
[10n Left Side DIRight Side/Right Side aPure Stoam Pising oplions  16x1626" Double Door
[ Let Side/ight Side = A P'S'I:Z :v“h‘ 7¢) availiable with electic
9 . 1P
OLet Side/Le Side stainless-steel elecliic steam steam generator.
generator
Mounting Mounting ‘[1Door Interlocks (SD:312)
[ For Recessing [JFor Recessing Through One Wall []Door Interlocks wCrossCon- Item No. :
[JCabinet Enclosed [JFor Recessing Through Two Walls tamination Seal (SD-312) Location(sy
(20x20x38" Sterilizers Only) [CJChamber Penctration and
Accessories (SD-303)
B of American Sterilizer Company’s inuing program of h and devel all ilicatlions and- desctiptions are suhii:c{ to change without
rotice. This data is i ded for the use of A\ includi i Reproduction in whoke o1 in pait by.6iheis is prohibited.

SAMSCO - 1988 -1990
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Gravity-units operate'by the gravity downward displacement air-
removal piinciple. Vacamatic sterilizers have amechanical aif-
evacuation system for high-speed, high-volume sterilization..
Both types:use: stéam-under-pressure; as the sterilizing agent.
Sterilizers arg available for connagtionto-building steam supply,
of with an intégral eléctric steam generator®:

*Except 16x16x26" Double. Door Sterilizers.

Chamber Sizes
BothGravity and Vacamatic units:come.in two sizes; with interior
dimensions of:

16x16x26 inches (406x406x660 mm). . .or
20x20%38 irches (508x508x965 mm)

Offering includes choice of single-door (cabinet or recessed) or

double-door (recessed one or two* walls) units.
*20x20x38" sterilizers-only.
Standards

Every sterilizer meets:applicable requireménts of the following
listings and standards, and carrigs the appropriate syfmbéls:

Federal Specification.GG-S-1340A performance require-
ments.for high'temperature processing.

Part 6) of-the California Administrative Code:

ETL Testing Laboratories, Inc. listing and Canadian
Standaids Association (CSA) certification... .alsoinciudes
optional steam generator.

ASME Code, Section VIil, Division 1 for unfired pressure
vessels. The pressure vessel'is so stamped; ASME Form
U-1 is furnished. Shell and door are:constructéd 16 with-
stand workmg pressure of 42 psig (295 kg/cm?) for
16x16x26-inch. sterilizers. and 40 psig (2.81 kg/em?) for
20x20x38-inch sterilizers.

ASME Code, Section |, Part PMB, for power boilers. . .if
optional steam genérator is supplied.

ASTM Specification A240 for stainless steel, alloy 304 if
welded, alloy 201, 202-or 304 i not welded.

ASTM Specification B88 for seamless, copper tubinig.

ASTMSpecification B43 or B135, alloy 1 for seamless, red
brass tubing. -

DESIGN FEATURES

Stage 2™ Control

Microcomputers monitor and control system operations and
functions. Cycleprogresses automatically through conditioning,
sterilizing, exhaust (fast or, for liquids, adjustable-slow with
accelerator) and dryingphases. Control indicates cycle comple-
tion visually and also audibly for 90 seconds. At end of cycle,
timers reset to the previously selected values, eliminating the
needtoreset values between repeated cycles. Timers also reset
if sterilize temperature.drops.2° F (1.1° C) below set point during
exposure phase. Control features programmed sterilize-tem-
perature parameters that preventinadvertent selection of cycles
with improper sterilize-temperature settings. If-an invalid steril-

" Seismic Stress Calculations -- Title 24 (Division T-17.of _

Powei ‘Switch .«

Printer Furiction
Switch

Touch Pads
Up Positicn)

Cycle. Printout
Coritiol Pahel
Disploy Window

Cycle ‘Selector
Touch Pdds

Door (Lowered

Position) I

‘Stage 2 Control Column

ize:temperature is selected, cycle cannot be $tarted and a
reference message'is furnished.

A vertical column, mounted on side opposite door hinge, houses
the-controls. Side:mounting makes controls @asy to access. . .
and it removes them from exposure 1o the continuous heat,
vapor and condensate resulting from the sterilization process.
Salient features include:

1. Hinged door at the top of control column which provides
accessto. . .

* Power Switch -- controls power to the sterilizzr, sterilizer
control, and (if equipped) the steam generator.

* Printer Function Switch -- controls two printer functions:

» Duplicate Print -- pressing top of printer switch gener-
ates a complete duplicaté printout of either the last
completed cycle (when unit is not in ‘cycle), or the
current cycle phase and conditions (when unit is in
cycle). Firstiirie of duplicate priritout always indicates
DUPLICATE PRINT. .

» PrintValues -- pressing bottom-of printer switch gener-
ates a printout of all currently set cycles and cycle
values.
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* Thermal Printer -- provides an easy-to-read permanent
printedrecord ot all pertinent.cycle data. Theé operator can

easily verify that the cyclé parameters are being met. .
‘ Computer-generated. printouts include. date, daily cycle-

number; starting time of each cycle, temperature selected,
key transition points in cycle, and any deviations which
might jeopardize sterilization process. Printertake-up.spool
automatically stores an entire roll of paper, providing cycle
records which can be:saved.for future reference.

2. Control Panel with Display Windéw and two rows of Touch
Pads. Touch pads are accessed by raising or lowering a
sliding doot, preventing inadvertent cycle starts.or-changes.

Display Window-features a 2-line:x.20-character vacuum
fluorescent display. It shows sterilizerstatus, time {time of
day, sterilize time and dry time), temperature, pressure,
warnings: and instructional messages. Display also indi-
cates:any abhiormal conditioris that may exist either when
in the READY mpde or when a cycle is in progress. All

messages. are complete readouts with' no codeés to be )

cross-referenced.

Values Touch Pads -assign cycles and ¢ycle valués to
the four Numerical Cycle Selector touch pads. Any
combination of available cycles, along with sterilizetime and
temperature, and dry time values for each ¢ycle, ¢an be
programmed. Gravity sterilizershavethreetypes ofcycles
available. . .FLASH, GRAVITY and LIQUIBS Vacam
units' have five types of cycles. . .FLASH, GRAVITY, LIQ-
uIDs; PREVAC and EXPRESS, Cycles and cycle values:
are locked in and cannot.be changed once cycleiis started,

Numerical Cycle Selector Touch Pads (1, 2, 3, 4).stant
cycles previously assigned by VALUES touch, pads. Opera-
tor must press pad twice to initiate a cycle, minimizing

chances of incorrect cycle selection. Cycle does not start.

unless chamber door is locked pressure tight: Display
shows selected cycle and stenhzer conditions immediately
when cycle begins. .

Reset. Touch Pad resets control in case incorrect cycle is
staried.

Non-Operating End Controls (for double-door units only)
include four Numerical Cycle Selector Touch Pads, by
which previously set cycles can be repeated, RESET Touch
Pad and a Display Window. Display window is the same
as the operating-end display window and concurrently
shows the same messages.

Vacamatic sterilizer control provides operator-Initiated
automatic Vacuum Test and DART® (Bowie-Dick) Test
Cycles. Vacuum Test checks the integrity of the piping
system. DART (Bowie-Dick) Test assures that ¢ycles meet

atic.

.

air removal requirements for porous. lead processing. All
sterilizers provide a service-technician-initiated Field
Self Test modefor expediteédtroubleshootinginthe. event of
a malfunction.

. ‘Service-Selectable Features/Functions -- Control system

aliows selection of addltnenal features by modifying dip-
switchsetlings (changes to beperformedbyatrainedservice
technician).

Printer Output-and Display Window Information -- Al-
lows selection of displays and printoutsin Enghsh French.or
Spanlsh (using standard English characters).

Automatic: Utilities Control -- When activated, control
system automatically Shuts off utilities. at set SHUTDOWN
timeand turngthem back onat.set RESTART time. Settings
aré made. using VALUES touch pads. -if a cycle is in
progress when:the SHUTDOWN time is reached, utili-
ties will not be shut off until the cycle I8 compléte.
(Requnres opllonal Utilitiss: Eontrol Valvé Kit. )

Access: Code for Setting Cyclies .and Cycle Values --
Requires entry of’ a four-digit access code in order to
charige’ cycles and cycle values. Pressing the CHANGE
VALUE touch pad causes*dlsplay torequest entry of access
code: |f access code is not properly enteréd, display
advahces to first cycle (and related cycle values) not requit-
ing an access code.. As few as zero and as many as four
cycles may beset for.access: coding.

Automatic Duplicate Print -- Causes a duplicate printout
of cycle data‘to be furnistiéd. automatically at the end of
each'cycle. This copy may be térn off ‘and placed with
sterilizer load. If sterilizer is not set for Automatic Duplicate
Printand one is desired, aduplicate printout canbe obtained
by pressing top of Printer Function Switch.

Printout Interval -- Allows adjustment of cycle-status print-

outintervals in incréments of one-minute’(factory setting is
every minute for Fldash cycles and every five minutes for
other cycles).

Cycle Complete Intermittent Buzzer -- Shuts off end-of-
cycle reminder if not required. All abnormal-condition
warning buzzer signals still function when ‘cycle:complete
buzzer is shut off.

Tempeérature Display and Printout Units -- Allows selec-
tion of either Degrees F or Degrees C. Temperature is set
anddisplayedtothe nearestdegree, however témperature
centrol and printout is'to the nearest 0.1 degree.

Pressure/Vacuum Display and Printout Units -- Aliows
selection of either PSIG/In Hg or Bars (an absolute meas-
urement for scientific use).

SEE‘ OPERAY‘ORS MANUAL

Control Monitoring and Communication
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+ Time Display-and Printout Units -- Permits selection of
either Standard AM/PM or Military.

: + Undertemperature Recovery Restart or Resume -- Al-
lows selection 6f either réstarting or resuming sterilizétime
in casé of an undertemperature conditioh. Resumeé time.
sélection is only for use ina laboratory.

+ Mode'of Operation:-- Permits seletlion of either Hospital
orlLaboratory. Irithe Iaboratory mode, the tollowmg valués:
(service- ad|ustable wheén in Figspital mode) are:sét, by ther
opérator using thé Vialues Touch Pads;

» Sterilizé Temperature Ovérdrive, Oveitémperature

Pairnt, Underiémperature:Point and Chambér Pres- -

sure Points. e

» Vacuum Pgints-and Number of Vacuum Piils
‘Vacamatic sterilizérs only for Prevac and |
cycles.

TECHNICAL DATA

Automatic Control

Two 8-bit patallel microcomputers-hold programmed:
tions with factory-set default values. Control sy,
two connected PC Boards (Control and Printel
control housing behind control column' front pangl. |
mounting.and swing-down piveting of control housrng allow:fof
quick installation or removal of PG Boards,

An internal battery backs up. all cy" meniory fof up to'ten
years. Itthereis apowerfailure during.acycle, the Eaglé battery
back-up systeminsuresthat (1) propercycle completion can still
occur, and (2) cycle memory will beretained. When'poweris Iost
the cycle is'held in'phase until power isrestored, thus exceeding
the minimum government specification. of .one. minute. Once
powerreturns, theevent is recorded on the printout andthe cycle
resumes or restarts, depending’on what phasethe cycle was:in'
at thestime of power loss.

Control Board circuits monitor sterilizer functions and include
anA/D-converter, a watchdog timerto protect A/C output,:and-an
on-bodrd power supply circuit. Quartz crystals maintain preci-
sion timing. A thermistor senses temperature and a strain-
gauge-type pressure transducer senses pressuré. These
signals, converted into electrical impulses, provide accurate
control inputs and readouts throughout the:eritire cycle. Individ-
ual ternperature and pressure channel potentiometers for zerg:
and span calibrations are furnished. Temperature:andfor pres-
sure-sensor failure sounds an alarm and message is printed.

Printer Board has a 24-column digital alphanumeric printer
which produces characters within a five-by-seven dot matrix on
2-1/4" wide, single-ply thermal paper. Printer is controlled by a
dedicated microcomputer. Print speed is approxrmately 48
lines per minute. Paper tape exits from an opening flush withthe
surface of the control panel. Datai$ automatically printed at the
beginning and end.of each cycle-and at all transition points. Five
paper tape rolls are furnished with each unit.

Power Supply--Sterilizer operatés on 120 VAC, 50/60 Hz,
single-phase electrical power senvice. Internal power supply
provides regulated voltage levels for display, printer, take-up
motor, analog circuits, and digital circuits. Solengid valves
operate on 120 VAC. An additional 208-240 or 480 Volit service
is required.if unit has an optional steam genetator.

Dbttt dtd b i
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LOAD. 50303

p

DOOR QPEN 4:12507P

Iypibal Printout, Préevacuum Cycle

ungle, programmlng wheel
tunctlonal inthis mode.)

(Automatrc control is not

*Except-sterilizers equipped withelectric steam generator.

Jacket and Chamber Assembly

Monel door frames support and conceal ends of door-holding
arms when doors are locked, presenting a smooth” surface for
door gasket contact.

Hot-rolled carbon-steel shells, welded one within the other,
formthe sterilizer steam jacket. Theinsideofinnershellisnicke!-
clad, 0.025-inch (0 63 mm) thick (nominal). A chamiber test
opening (plugged) is provided.

Glass-fiber blanket insulation on outside of chamber assem-
bly is 1 inch (25 mm) thick (neminal), and is double-faced with
aluminum foil: It is held in place by pressure-sensitive tape,
aluminum straps and clips: Sterilizer jacket is painted prior to
being insulated. Steam-supply opening inside chamber is
shielded by a baffle.

Chamber Door(s)
Door is cast-bronze and manually operated Its stainless-

‘steel, bearing-mounted hinges will be:on side of chamber speci-
‘fied. Hrnges are adjustable for accurate gasket alignment.

Radial :arms, actuated by rotating a low-heat-conducting
handwheel, exert an even pressureon the silicone-rubber seal-
ing gasket. Gasket is replaceable without tools.
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A stainless-steel, sound-déadening cover conceals holding
arins and exterior parts. Microswitches prevent inadveftent
start of cycle béfore doors-are locked; pressure lock(s) keep,
door(s) from being, opéned during cycle Door(s) may be.
- tightened but not opened while pressure is in chamber.

Vacuum System (Vacamatic Sterilizers Only)

Prevacuum -- A 'sgrigs ofs miggocomputér-controlled -and
monitored vacuurn/pressure puges effectively condition loads
of varipus size and density. ucing total stenllzatlon time.
actory setting corisists of three pressure pulses and four

s~evacuations. Evacugtlon system includes a condenser and

water o]ector. o

‘Post-vacuum (lend) L Following the exposure phase;
chamber is exhausted and evacuation continues throughoutthe.

‘drying phase. At conclusion of drying phase, filtered airrelioves

the vacuum. Air filter is bacteria reteritive.

Chamber Drain System

Drain system is designed to prevent pollutants from enteri )
the water-supply system: and sterilizéi. Stei até
system with water saver converts-steam to condensaté and
disposes condénsate to waste: Water flow is regulated €onsis-

tent withthe amount of steam drscharged Wiiter'supply'shutoff-

valve is behind service access door. A constant.steam bleed
across atemperature- sensmg element (ther istor),in the; cham-

ber line provides improved air ehmlnatlon and. more-accurate N

temperature sensing.

Drying System (Gravity Sterilizers Only)

Steam e]ector reduces:chamber pressure during drymg phase
and draws air into:chamber through a bacteria-retentive filter.
This filtered air entrains and conducts odors and vapors from
chamber to drain. Steamto ejector ismicrocom puter-contrglled.

Steam Source .
Sterilizers: are piped, valved and trapped to receive steam
delivered at 50 to 80 psig (3.52 to 5.62 kg/em?) dynamic.
Sterilizer service. lines terminate at fittings for .connection to
building service lines. Sterilizer steam supply line inciudes a
strainer, shutoff and internal pressure regulator. Jacket.conden-
sate line includes a strainer, tfap, and chéck valve. ‘Shutotf
valve, jacket pressure and chamber pressure/vacuum.gaugés
are mounted in the.valve panel, behind the upper access door.
Scales are graduated in both English and metric.

‘available upon request

Optional Integral Steam Generator

Steanrgeneratoris électrically powered, automatically filled with
water: and operates whenever sterilizer powér is on. Includes
positive displacement water pump powered by a continudus-
duty motor. Generator is serviceagle. from front of sterilizer.
Féedwater line: (hot.or-cold) ﬁas a siiner and vacuum breaker;
a valve.is provided for manu“lly draln# the generator. A flood
fail-gafé feature is provrded»» i

Generatorautomatically supplws stedm between 75:and 80-psig

(5:27-and 5,62 kg/cm?). Heaters. operate on 208-2400f 480volt,
50/60 Hz, 3-phase élétttic, power. Additional voltages are
Nominal capacity of the generator
heaters is. 30 kw, when jperate&at 240V. Capacity isapproxi-
mately 22,5 kw whelﬁoperated at «208V Controls cgerate on
120-volt, 50/60 Hz, srngle phase ele%,;power

Other Components

The following are furnlshed to obtdin a complete working unit,
ready for (but. not mcludrng) cohriection to the building utility
‘service lings.
+ Solenoid Valves to simplify sterilizer piping. Valves aré
placéd where, needéd.and can be serviced individually.

Manual Valves are bronze, angle type with renewable
Seats and synthetic discs or equivalenit high-quality pans.
They are hydrostatncallytested ar350,psig (24.61 kg/em?) of
proven leakproof when tested at 100 psig (7.03 kg/cm?) air
pressure with: valve body submerged in water. Valve
handles are low-heat eonducting and: easily replaceable.

Steam Pressure Regulator operates.on supply pressureof
501080 psig (3.5210.5.62 kg/em?). Secandary pressure is
ad‘ustable and controlled by a phosphor-bronze; spring-

loaded bellows. Adjustable stops- are»factory set for steril-
izer operation at either253° or 273° F (122 or 134° C).

Thermostatic'Steam Traps.are:pressureandtemperature
conipénsated  and have renewable monel bellows with
‘matched stainless-ste€l plunger and seat.

Piping ‘and Electrical Connéctions terminate within the con-
fines of the,sterilizer. Piping used to support othér components
i rigid brass.

Optional Material Handling Accessories
Accessories available include racks with shelves, instrument

trays and (except for 16x16x26" units) loading cars. See sepa-
rate product literature Tor details.

INSTALLATION

Sterilizers are arranged for mounting as.either cabinet-enclosed
or recessed, as specified. Each sterilizer is equipped with a
height-adjustable, steel floor stand with cadmium-plated pads
and leveling screws. Sterilizer subframe has a synthetic-rubber
gasket to ensure tight fit of cabinet panels to each other (free-
standing units), or front panet to wall partition (recessed units).
Stainless-steel front panel has service access door and height-

adjustable kickplate. Ori freestanding units, stainless-steel side -

panels and a fouvered top panel énclose the sterilizer body and
piping.

A-

WARRANTY*

The American Sterilizer Company warrants thateach sterilizeris.
carefully tested, inspected and leaves the factory in propet:
working condition, free of visible defects. Coverage includesone
year on parts (except expendables) and labor. AMSCO repre-
sentatives can provide full details of the warranty program on'
request. The ASME pressure vessel (sterilizer chamber only, '
not the steam generator if equipped) is further warranted tothe
original owner against structural failure for a petiod-of 15 years
from the dateof initial operation under normal use, operaticnand
maintenance. This warranty does not extend to normal repairs,
maintenance or adjustments required for the door closure
mechanism.

*Applies only to units sold in the USA and Canada. For details of the warranry onunits
sold elsewhere, conlact the AMSCO Intérnational Régional Office serving youi srea.
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** Minimum Service Clearance

DIMENSIONS ARE INCHES (MILLIMETERS) -- DRAWING IS NOT TO SCALE

This-print is for guidaficé when planining $pace and utility services. Actual ir

prints may be

from any AMSCO office ot represeniative.

Steam and Electric Units:

(® coLD WATER -
Gravity Sterilizers - 3/8 NPT, 2010 50 psig (1.4103.5kg/
cm?) dynamic.
Vacamatic Sterilizers - 3/4 NPT, 3010 50 psig (2.1103.5

kg/cm?) dynamic.
(@ DRAIN -- 1-1/2 ODT.

OPERATING REQUIREMENTS

@ TERMINAL BOX -- 120 Volt, 50/60 Hz, Single-phase
Service, 1 Amp (6 Amp with an Electric Steam Genera-

Steam Units Only:

(@ STEAM SUPPLY - 3/8 NPT, 501080 psig (3.510'5.6

kg/cm?) dynamic, condensate free, between 97 and
100% saturated vapor.

Electric Units Only:

(® HOT WATER -- 3/8 NPT, 200 50 psig (1:4 to 3.5 kg/

cm? dynamic.

NOTE: Cold water may be substituted but with a
sacrifice on heat-up time.

DRAIN -- 1/2 QDT (For Generator).

® GENERATOR HEATER TERMINAL BOX -- 208-240

or.480 Volt, 50/60 Hz, Thrée-phase Service.

..CHECK LOCAL CODES. . .

NOTES:

1. Pipe sizes shown indicate terminal outlet only for the

equipment. Building service lines, provided by others,
must supply the'specified pressures-and flow rates.

. Disconnect switches (with OFF position lockout; by

others) should be installed in electric supply lines near
the ‘equipmenit.

. Access to the recessing area from the control end of

the sterilizer is recommended.

. Clearances shown are minimal for installing and serv-

icing the equipment.

. It loading car and carriage are to be used with a

20x20x38" (508x508x965 mm) sterilizer, front clear-
ance should equal twice the length of the sterilizer.
This will permit complete withdrawal of the loading car
from the chamber and allow convenient maneuverabil-
ity of the transfer assembly to and from the sterilizer.

. Right-side door-swing clearances are shown. Clear-

ances for left-side door swing are identical.

. Floor drain should be provided within confines of ster-

ilizer framework.

. Vacamatic cold water supply temperature require-

ments are 50:70° F (10-21° €). Vacuum eﬂlmency is
rediiced at water temperatures above 70° F (21° C).

. Water resistivity should not exceed 26K ohmsandtotal

water hardness shotild not exceed 60 PPM (approx.
3.5 grains).
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OPTIONAL PREVENTIVE MAINTENANCE AGREEMENT

A coast-to-coast network of skilled and competent specialists can provide periodic PMA inspection and adjustmentto assurelow-cost

peak performance.

ENGINEERING DATA

HEAT LOSS
, et BTU/hr at 70°F (21°C)
S'ZE./TYPE HEATING WEI|bGHT' Single Door Double Door
in. s — =~ - 7
Cab’ ; ;
(mm) (kg) Eanc' Recessed One Wall Two Walls
Single Double Ero'nl Ba;:k Fro'nl Ba;:k E““h Bt
T 1 3 c w'n
Door Doar Ro:m \«7." u?-u M‘I’i\ll wall End Walls
Tex16e26 Steam @ | 4300 | 1600 | 2700 | 1600 | 3500 | Ni& | /A
(406x406x660) 970 - -
Gravity and Vac Electric (637) N/A 6050 | 2300 | 3750 | 2300;| 4550 | N/A [ N/A
20x20x38 Steam 2128 | 218 7000 | 2500 | 4500 | 2500 | 5300 | 2500 | 2800
oBxE08x0eS) S (966) | (966)
Gravity and Vac Eléctric 6t 8750 | 3300 | 5450 | 3300 | 6250 | 3300 | 2950
'Based on seismic calculations
UTILITIES CONSUMPTION ELECT"'CA(E‘&%‘:)‘"REMENTS
SIZE/TYPE Water' Steam? Electric
in. Cold. Hot® Ster. s"'!-/g'r- Heaters (3 Ph)*
(mm) Peak | Avg | Peak | Avg Peak Avg | Cntils (f.','l' 8:;.'.) Amps/Phase
opm gph oph aph Ib/hr ib/hr -
Gpm) | (ph) [ dph) | Geh) | (kgmr) | (kgmo) | 120V [ 120v | 208v [ 260v | asov
16x16x26 Gravity 5 98 12 4 83 35 ;
(406x406x660) a9 @ | ws | o5 | o8 | qe | 0 6.0 626 | 722 | 36.1
16x16x26 V. 15 164 12 10 83 70 1.0 6.0 626 | 722 | 361
(@oeicexes0) | (57 [611) | @5 | @8 | @8 | @2 22 (36
20x20x38 Gravi 5 |98 | 16 | 8 [116 | a8 | | ‘ A ' .
(5()8)’((508)(9%‘;)ty (19) (371) (60) (30) (53) (22) 10 6.0 626 722 | 361
20x20x38 V. 15 [164 | 16 | 14 [ 116 [ 98 [.{19 60 | 626 | 722 | 361
Goaxsosses) | (57) | 611) | (60) | (53) | (53 | (4)

'At 20-50 psig (1.41-3.52 kg/crre) for graviity units; 30-50 psig (2.11-3.52 kg/enr) for vac-units
At 50-80 psig (3.52-5.62 kg/crrr)

*Hot water ded for eloctrically powered units

*At 208V, | capacity of g is 22.5 kw. At 240V, capacity is 30 kw

SPECIFICATION WORKSHEET

item : Furnish an AMSCO Eagle 3000 Series sterilizer with Stage I control with int i fi

Design control with mi puter to control system f

. monitor-sy

t display and four numerical

cycle selection touch pads. Constructnickel clad chamber [J16x16x26° 6r [J20x20x38". Supply Ogravity model or[J vacamatic model.
i perations, and visually indicate and print chamber tempera-
ture, pressure, time, date and daily cycle number. Equip sterilizer to operate on (] steam from an independent source or [ steam supplied

from:an integral electric steam g pt Double Door 16" units). Arrang Bto befr

Electric Steam G
ries.
*See separate Tech Data Sheets for Specifications.

with Cross Cont

. O Door Interlocks, O Door Intertoch

[{ { I anding or O for
partition wall o¢ [J for recessing through two walls (20x20x38° double-door models only). Equip sterilizer with 0 Utilities Control Valve Kit
option. Equip sterilizer with the following Labaratory/Séientific Options*: [ Pure Stearmn Piping, D Pure Steam Piping with Stainless-Steel
ination Seals and 3 Chamber Penetrations and Accesso-

ing into &

AMSCO | AMERICAN STERILIZER COMP,

Med hed

ﬁNY . 2%4 WEST 23rd STREET ¢+ ERIE + PENNSYLVANIA 16514

Section 2
Operating Instructions

2.1 GENERAL

The following instructions are intended to guide main-
tenance personnel when: (1) instructing operators in
techniques designed to ensure optimum equipment
performance; and (2) veritying the validity of operator
complaints. See Section 6, Troubleshooting, if the
sterilizer is not operating properly. Refer to Section 1,
General Information, for capabilities of the equip-
ment. If you are untamiliar with this equipment, or you
wish 1o review the principles by which the sterilizer
operates, you are urged to. read Section 3, Principles
of Operation, before beginning actual operation. Refer
to Section7, Component Repair, Replacement and
Adjustment for service procedures and special fea-
tures/adjustments.

2.2 COMPONENT IDENTIFICATION/FUNCTION

Bacome familiar with alt control locations and functions

before operating the sterilizer.

Located behind printer door (Figure 2-1):

o Sterilizer Power Switch - controls power to the
sterilizer and (if equipped) steam generator.

Located behind the upper access door (Figure 2-2):

* Water Supply Valve - provides cold water supply to
sterilizer; must be open for sterilizer operation.

* Steam Supply Valve - provides steam supply to
sterilizer; must be open for sterilizer operation.

¢ HI-LO Steam Control Valive - regulates steam pres-
sure. Factory settings are:
Hi - 30-32 psig for 270°F cycles
LO - 18-20 psig for 250°F cycles

+ Chamber Pressure/Vacuum and Jacket Pressure
Gauges - show respective chamber pressure and
steam pressure levels.

* o Manual Control - used for manual operation of ster-

ilizer. Must be set to OFF for automatic operation.
Located behind the lower access door (units with
electric steam generalor only).

o Generstor Water-Supply Valve - must be open for
normal operation.

. * Generstor Drain Valve - must be closed for normal

operation.

B- 4

21

Power
Switch

Printer
Function
Switch

Printer

FIGURE 2-1 - Printer

Chamber Jacket
Pressure/Vacuum Pressure Manual Water

Gauge ! Gauge Convo 3:52‘)’
Upper —\—— | — ' 1

Access |

Door [g

Yo od

HI-.LO
Steam
Control

Steam
Supply
Vaive

Chamber
Door

Lower / l

Access Door
(Storage Rack

For Printed
Materiai On ingige)

FIGURE 2-2 - Eagle 3000 Series Sterilizer




Printer (Figure 2-1)

The printer records all cycle data on 2-1/4 inch wide
single-ply thermal paper. See Section 4.3 for paper
changing procedure. Thé printer.rocker switch (located
behind prirter door) controls two printer ‘functions,
PRINT and PRINT VALUES.

¢ PRINT - Pressing the top portion of the rocker switch
generates a complete duplicate printout of the last
cycle run (when unit is not in cycle), or (when unit is
in cycle) a printout of current cycle phase and cham-
ber conditions.

+ PRINT VALUES:- Pressingthe bottom portion of the
rocker switch, when unit is not in cycle, generates a
printout of all currently sét cycles and cycle values.

Operating End Contro! Panet {Figure 2-3)

The operating end control panel is used to sét ¢ycles
and cyclevalues, start /resét cycles, anddisplay stafus.
and control messages.

» Cycles and cycle values are set using the cursor
controf touch pads accessible whensliding door isin
raised position. .

¢ Cycles are started or reset using the numbered
touch pads and RESET touch pad accessible when
sliding door is in lowered position.

o Cycle status and control messages are shownona
2-line x 20-character display.

When not in cycle and sterilizer not in the READY
mode (doors] unlocked), the display alternates be-
tween the door-status message and the cycle menuas
follows (time, temp and cycle menu example only):

T=184F
P=0psig

DOOR
UNLOCKED

or

N.O.E. DOOR UNLOCKED

(Door-Up-Position)

and \ Cycle Printout

1=FLASH 3=GRAVITY | ConnorPanet
2=FLASH 4=GRAVITY ~::::\mwmmew

Printer prints: V ' \ %’::I: i:l:sclox
o ww‘ &
DOOR UNLOCKED (Lowered Position)
or FIGURE 2-3 - Operating-End Control Panel
2-2
T2

* NOT READY 30:34:00A
N.O.E. DOCR UNLOCKEZ

—N.OE =Non-
g end

or

* NOT READY 3C:34:02R
BOTH DOCRS UNLOCKED

If door(s) is:locked and some abnormal out-of-cycle
‘condition exists, display shows the condition. For
example:

T=184F
P=2psig

PRESSURE.
IN CHAMBER
When not in cycle and sterilizer in the READY mode

{door{s}locked), the display ahternately shows available
‘cycle'selections.and the READY message (typical ony):

 1=FLASH 3=GRAVITY
2=FLASH 4=GRAVITY
‘and
READY T=184F
00300 P=Opsig - |
Time of day

Valives Touch Pads

© |

\

FIGURE 24 - Non-O,péming End Control Panel

Note: To view cycle values\ press and hold the corre-
sponding cycle-selector tou th pad.

When cycle s in progress; display shows cycle status
and information. The printerprints any-abriormal condi-
tions. For example:

* ALARM 10134:02A {« Time is typical
FAILURE READING PRESSURE

or

* ALARM 10:34:02A
TOO LONG IN EXHAUST

Abnormal conditions are also indicated by a pulsating
buzzer. Buzzer can be silenced by pressing orie of the

‘cycle-selector (numbered) touch 'p';_“ds.

Non-Operating End Control Panel (Double-Door
Sterilizers Only) (Figure 2-4)

The non-operating end control panel features four
cycle-selector touch pads and a RESET touch pad.

« Cycles can be started or reset using the four cycle-
selector and the RESET touch pads. Cycle values
cannot be changed from the non-operating end.

¢ Display shows, concurrently, the same cycle status
and control messages as on operating end.

Reset Function

The RESET touch pad is used 10 abort a cycle and put
the control into a safe condition. Chamber pressure or
vacuum is exhausted.

Note: If the wrong cycle selector touch pad is pushed
when starting a cycle, proceed as follows:

1. Press RESET touch pad to abort cycle. Display
shows “ABORT" and printer rxcords the time RESET
was pressed and prints “ABORT."” Waituntil display
shows “READY.”

- Display Window

Cycle Selector
\ Touch.Pads

FIGURE 2-5 — Chamber Door

2. Press touch pad for the correct cycle. Printer rec-
ords cycle selected and proceeds: through comect
cycle.

Door Operation (Figure 2-5)

Note: Should the door-at first not uniock, tumn handwheel
slightly clockwise-and press the center black button.
Thenagainturn handwheel counterclockwise and open
door. Always turn handwheel as far as it will go to the
left-so'that holding arms-are completely retracted and
willnotstrike door frame when dooris openedor closed.

A handwheel locks and unlocks the door. Door can-be
swung open or closed from the unlocked position.

* To open door from locked position - rotate
handwheel counterclockwise as far as it will go using
normal hand pressure and swir)g door open. :

+ Toclose and lockdoor from openposition - swing
door closed:and rotate handwheel clockwise astaras
it will go using normal hand pressure.

2.3 STERILIZER CYCLES & CYCLE VALUES

The Series 3000 sterilizer control is programmed with
factory-set cycles, as well as cycle and control vaiues.
The control defaults to these cycles and values if a
battery failure oocurs. The preset values can be changed
to tailor the sterilizer to the operating environment in
which it has been placed.

Note: If a battery failure occurs, operator-set cycles
andvalues arelos!. Thetactory setcycles, cycle values
and control values then appear on the dispiay when
sterilizer poweris switched ON. Cycles and values may
be changed so that desired cycles can be run unitil
battery failure s comected. (Any cycle orvalue changes
made during this time willonly be retained as long asthe
sterilizer power remains ON.)
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Note: If access code option has been setto ON, a four: ; ,
digit access code must be correclly entered before TABLE 2-4 - FACTORY-SET CONTROL VALUES
cycles or values can be changed. See Section 2.4 for Control Gravity Vscamstic
selting access codes. Value Units Units
r o 1 4 118 Print Intervals C1Pl = 1 min C1Pi = 2.min
Permanent Default Cycles and Cycle Vaiues C2Pim 8 min 21 - 5 min
Series 3000 sterilizers also have permanent default C3PI =5 min C3P = 2min
cycles and cycle values programmed into the control. C4PI = §min C4Pi = 2min
Thesedefault valuesappear ondisplay when changing Timing Alarms Too Long in Too Long in
cycles (see Table 2-1). CHARGE - 20min | CHARGE - 20 min
Too Long in Too Long in
TABLE 2-1 - PROGRAMMED PERMANENT EXHAUST-Smin | EXHAUST- 5 min
[oo Long in
DEFAULT VALUES VACUUM - 20 min
» Sterilize | Sterilize Ory P3and P2 P3 ~3 psig P3.~3psig
Cycle Tomp. Time Time ] P2 . 1 psig P2.« 1psig
PREVA?UUM 270°F 4 miin S5 min. Purge Time and Purge.= 1 min Purge = 1.min
GRAVITY . 270°F 15 min: 30 min. Temp Overdrive. Overdrive = 3°F Overdrive = 3°F
LIQUID 250°F 45.min. O'min. ‘Overtempand '|  Overiemp = 20°F | Overtemp « 20°F
FLASH 270°F 10 niin. 1 min. Undertemp: Undertemp = 2°F Undértemp = 2°F
EXPRESS® | 270°F 4 min. 3 min. Prevac Pulses, N/A Pulses = 4
P1'and V1 Pt « 26 psig
. V1« 10inHg
Sterilizer Factory Settings Eipress Pulses; | NA Pukses.« 2
Gravity sterilizers are shipped with cycles and cycle P1and V1 c: - ‘?’g psig
values as shownin Table'2-2, and Vacamatic sterilizers =10mnHg

are shipped with those shown in Table 2-3.

TABLE 2:2 - FACTORY-SET CYCLES AND
VALUES - GRAVITY STERILIZERS

Cycle values can be changed within the following

parameters:

Touch Sterilize | Steriize Dry
Ped Cycle Toemp. Time. | Time
1 FLASH 270°F 3 inin 1 min
2 FLASH 270°F 10 min 1 min
3 GRAVITY 270°F 15min | 30min
4 GRAVITY 250°F 30 min | 1tSmin

TABLE 2-3 - FACTORY-SET CYCLES AND
VALUES - VACAMATIC STERILIZERS

Touch Sterilize Steritize Dry
Pad Cycle Tomp. Time Tine
1 | EXPRESS | 270°F amin | amin
2 PREVAC 270°F 4 min 22 min
3 FLASH 270°F 3 min: 1 min
4 FLASH 270°F 10 min 1 min

Inaddition, sterilizers:are shipped with coritrol values.as

shown in Table 2-4:

Ariy combination of up to four FLASH, GRAVITY and
LIQUIDS can be set for the cycle selector touch pads
(numbered 1 thru 4). For Vacamatic Sterilizers only,
PREVAC and EXPRESS cycles can also be pro-

grammed for the numbered touch pads.

*PREVACUUM and EXPRESS cycies are availsbie on Vacamatic
Swnilizers only.

* Maximum Sterilize Temperature setting is 285°F
for all cycles except LIQUIDS (maximum setting is
250°F). Minimiim setting for FLASH (also PREVAC
and EXPRESS - Vacamatic units) cycles is 270°F.
Cycles.outside of these temperature ranges cannot
be: programmed. |f ‘an ‘attempt is made 1o set tem-
peratures outside the allowable ranges, display shows
the following message:

INVALID VALUE SET!
SEE OPERATORS MANUAL

o Sterilize Temperature can be 'set to the nearest

degree; however, control and printout is to the near-
est 1/10 degree.

« Sterilize Times and Dry Times can be set in one-
minute increments (hospital usage units).

Change Sterilizer Cycies, Cycle Values and
Control Values

1. Openthe printer door-and position the power switch
o ON.

o Display panel lights up.
o Printer records the time power is turned on.

Note: On Vacamatic units only, when power to
sterilizer is switched on, display prompts operator,
“PERFORM LEAK TEST?". . o bypass press
cycle-selector touch pad #2 for NO. Next display
prompts, “PERFORM DART (BOWIE-DICK) TEST?"
.N. c.)to bypass press cycle-selector touch Pad #2 for

. Close printer door and raise the sliding door to

access the VALUES touch pads. Press the CHANGE
VALUES touch pad to access the following se-
quence of display window messages where values
can be changed:

o 18t* - Cycle set for touch pad #1, its sterilize tem-
perature, and sterilizé and dry times (hrs:min -
hospital usage: hrs:min:sec - laboratory usage).

¢ 2nd" - Cycle set fortouch pad #2, its sterilize tem-
perature, and sterilize and dry times (hrs:min -
hospital usage; hrs:min:sec - laboratory usage).
o 3rd* - Cycle setfortouch pad #3, its sterilize tern-
perature, and sterilize and dry times (hrs:min -
hospital usage: hrs:min:sec - laboratory usage).
® 4th* - Cycle set for touch pad #4, its sterilize
temperature, and sterilize and dry timés (hrs:min
- hospital usage; hrs:min:sec - laboratory usage).

~ 5th - Clock/calendar time and date.
Note: The following two displays appear only if the

Automatic Utilities control feature is set to ON.

s 6th - Automatic Utilities Control, day of week and
days in week.

e 7th - Automatic Utilities Control, shutdown and
réstart hours/minutes.

Laboratory Usage Only - Grayity Units:
* 5th - Print intervals for all four cycles (set in one-
minute increments, 0-99 minuite range).

* 6th - Timing alarms 6f Too Long in Charge or
Exhaust (set in one-minute increments, 0-99 minute
range).

s 7th- P3and P2 (setin 1/10 psig increments, 0-15
psig range).

¢ 8th - Purge time (set in minutes and seconds, 0:0

10 99:99 range) and Temperature Overdrive (set
in 1/10 degree increments; 0-9.9°F range).

*These message displays do not appear H cych is locked out by
8coess code feature. Prees CHANGE VALUES touch pad when NO
thwambﬂmcydc hatis not locked out.
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¢ 9th - Overtemperature and Underemperature
points (set in 1/10 degree increments, 0-99.9°F
range for Overtemp and 0-9.9°F range for Under-
temp).

* 10th - Clock/calendar time and date.

Note: The following two displays appear only if the
Automatic Utilities control feature is set to ON.

¢ 11th- Automatic Utilities Control, day of week and
days in week.

¢ 12th - Automatic Utilities Control, shutdown and
restart hours/minutes.

¢ 5th - Print intervals for all four cycles {set in one-
minute increments, 0-99 minute range).

¢ 6th - Timing alarms of Too Long in Charge,
Exhaust or Vacuum (set in one-minute incre-
ments, 0-99 minute range).

¢ 7th - Prevac Pulses (0-99 pulses), P1 (setin 1/10
psigincrements, 0-35psig range) and V1 (setin 1/
10 in.Hg inicremients, 0-30 in.Hg range).

_ # Bth - Express Pulses. (0-99 pulses), P1 (set in 1/

10 psig increments, 0-35 psig range)-and V1 (sét
in 1/10 in.Hg increments, 0-30 in.Hg range).

« Sth- P3 and P2 (setin 1/10psig increments, 0-15
psig range).

» 10th- Purgétime (setin minutes and seconds, 0:0
10 99:99 range) and Temperature Overdrive (set
in 1/10 degree increments; 0-9.9°F range).

* 11th - Overtemperature and Undentemperature
points (set in 1/10 degree increments, 0-99.9°F
range for Overtemp and 0-9.9°F range for Un-
dertemip). o

o 12th - Clock/calendar fime and date.

Note: The following two displays appear only if the
Automatic Utilities: control feature is set to ON.

* 13th - Automatic Utilities Control, day of week and
days in week.

« 14th - Automatic Utilties Control, shutdown and
restart hours/minutes.

3. Change cycles or cycle values as follows:

a. Press and release the CHANGE VALUES touch
pad the same number of times as the cycle
number 1o be changed (i.e. press and release
once to.change cycle for touch pad #1, twice to
g?a:‘sge cyclefortouchpad#2, etc.). Cycle name

inks.




TABLE 2-5 - MINIMUM STERILIZATION TABLE 2-6 - MINIMUM STERILIZATION
EXPOSURE PERIOD - WRAPPED AND EXPOSURE PERIOD - UNWRAPPED GOODS
~ UNWRAPPED GOODS FLASH CYCLE ONLY
Stor , V Sterilize Ti Dry Time
s'ﬁ'-::'o" s‘Y.'I:*:’:lo“ Dry Homsé, 27:)";'(:31::'(‘:.) Minutes
250°F 270°F Time —— —

Items. (121°C) (132:C) | Minutes Instruments,'metal, combined 10 o
— = with suture, tubing.or other
Dressings, wappadin | 30 15 3o porous maletials {unwrapped) ‘
muslin:or equivalent : — Utensifs, (arwr ) 3 o
Glasswaie, emply. 15 3 om . :
inverted .
Instrumerits, metal 20 10_ o=
combined with:suture, ’ i
matenas orwrapped) TABLE 2.7 - MINIMUM RECOMMENDED
————— oy Py R EXPOSURE TIMES FOR FULL LOAD OF
double thickness-muslin SQUARE-PAK. FLASKED SOLUTIONS
b’\.gy’“m?m ASPF Sizé ‘ Time (Minutes) Tempersture

N i . . . ) ~ e

517;:?1?:12}1?2"‘0’:%“5- » ot 75ML 25 250°F (121°C)
mum weight 12 pounds. i 250.ML. ) 30 250°F (121°C)
Treatment vays wrapped 0 R 500 ML do 250°F (121°C)
in muslin or equivaient ! . - prrm————
Utensits, unwrapped | 1 | 3 o 1000 'f‘k 45 25°= { . )
Ulensils, wisppedin % | 15 | s _DOM i BT a2
musiin-or-equivalent 2000°'ML 55 250°F (121<C)

! Dry.time can vary for wrapped goods depending 0N pack densily, instrument tray weight; pack préparation technique including type of wrapping

matenial used, and Bieniizer loading procedures (refer fo-Section 5).

? Dry.time is not.required for- wywrapped:goods, howéver, a dry time of one. or two minuies will help reduce excess steam vapor when opening

chamber door st end of cycle:

b. Press the VALUE direction pad (Up or down) 16
view the available cycles and release the VALUE
pad when desired cycle is displayed. Cycle dis-
played (and the default values for that type: of
cycle) are now set for that tycle number.

c. Press CURSOR direction pad (left or right) to
move cursor {the blinking display position) to the
digit (sterilize temperature, sterilize time or dry
time) you wish to change.

d. Increase or decrease the value by pressing the
VALUE direction pad (up or down).

See Table 2-5, 2-6 or 2-7 for recommended
sterilize temperature, sterilize time and dry time
settings for various loads: ‘

e. Repeat steps a, b, c and d uritil-all desired cycle;
sterilize temperature, sterilize time and dry time
settings have been made.

4. Change clocivcalendar time and date and other
control values, if desired, as follows:

a. Press and release the CHANGE VALUES touch
pad to continue'the sequence of displays.

b. Move cursor to the digit you wish to change by
pressing CURSOR direction pad (left or right).

¢. Increase or decrease the value by pressing the
VALUE direction pad (up or down).

d. Repeat sleb,s 1a, b and ¢ until ail desired control
value.changés have been made.
5. Press SAVE VALUES touch pad to record the new
values and to advance control to the ready mode.
Printout of all cycle values is generated.

6. Proceedto Section 2.5 to run the cycles now set.

2.4 SERVICE ADJUSTMENTS AND SPECIAL
FEATURES

WARNING: BURN AND SHOCK HAZARD - Ster-
llizer service adjustments should be performed
only by qualified service technicians.

Cenrtain sterilizer control functions are service adjust-
ableto adaptthe sterilizerto a particularoperation. See
Section 7 for a listing of these features. Procedures for
making these adjustments are found in Section 7.8.

Automatic Duplicate Print ‘

Sterilizer can be set to-automatically turnish'a duplicate
printout of each cycle at the end of the cycle. Firstline
will always read. . .DUPLICATE PRINT. . .and com-
plete printout of cycle data will be furnished.

Intermitient Buzzer When Cycle Complete

Sterilizer can be set so that the buzzer does not sound
when cycle is complete. All additional warning buzzer
alagns will still sound even when complete buzzeris set
to OFF.

Access Code To Set Cycle Values

Note: When Access Code function is set 1o OFF
(service adjustment), no printouts or displays indicate
the feature exists.

When Access Code function is enabled, the following
message is displayed the first time the CHANGE
VALUES touch pad is pressed (even if no cycles are
locked-out):

DO YOU KNOW ACCESS
CODE? NO

(NO is blinking on and off.)

Pressing the CHANGE VALUES touch pad while NO
Isblinking automatically advances controito first cycle
that is not locked out. Cycles and cycle values may be
changed for any cycle that is nét locked out.

Pressing the VALUES "UP" direction pad changes NO
to YES, Then, pressing the CHANGE VAL UES touch
pad while YES is blinking advances coritrol to the
following display message:

ENTER ACCESS CODE
CODE Is 0000

(First digit is blinking.)
To enter the access code. . .

1. Press VALUES “UP” direction pad (display counts
up) the number of times equal to the first digit.

_ 2. Press CURSOR “RIGHT" direction pad to move

cursor to the second digit.

3. Press: VALUES “UP" direction pad the number of
times equal to the second digit.

4. Press CURSOR “RIGHT" direction pad 1o move
cursor to the third digit.

5. Press VALUES “UP" direction pad the number of

times equal to the third digit.

6. Press CURSOR "RIGHT" direction pad to move
cursor 1o the fourth digit.

7. Press VALUES "UP" direction pad the number of
times equal to the fourth digit.

8. Press CHANGE VALUES fouth pad 1o input the
entered access code.

Note: If incorrect access code is entered, control
advances fo the first cycle that is not locked out. If all
four cycles are locked out, conirol advances to the

CHANGE TIME AND DATE display. Pressthe SAVE
VALUES touch pad to advance control to READY
mode, then repeat the procedure and enter correct
access code.

Once correct access code is entered, the following
message is displayed:

CHANGE ACCESS CODE? ]
NEW CODE = (0000 J

(First digit is blinking.)
Tochdngethe access code, repeat steps 11hru8. Then
press CHANGE VALUES to advance the control.
Pressing the CHANGE VALUES touch pad immedi-
ately advances the control without changingthe access
code.

The following message is displayed:

LCY‘CLES TO LOCKOUT= 0 ‘]

(Cursor position “0" is blinking.)
Note: If a number of cycles are currently locked-out,
that number appears in thé message instead of “0."

Locked-out cycles are always in sequential order, i.e.,
if only one'cycle is locked-out, it will be #1; if two are
locked-out, they will be:#1 and #2: etc.

Pressingthe VALUES “UP" directionpadincreases the
number of locked-out cycles (1, 2, 3 or 4); pressingthe
I\b’:LUES “"DOWN?" direction pad decreases the num-

r. .
Pressing the CHANGE VALUES touch pad saves the
setting and advances the controlto cycle #1.

Set Automatic Utilities Control Times (Optional)

Note: Automatic Utilities Control feature is normally set
to OFF (service adjustment). No printouts or displays
indicate that the feature exists. An optional kit must be
installed to activate this feature.

Sterilizer can be set to automatically coritro! utilities
shutdown and restan times. The control automatically
shuts off utilties when the SHUTDOWN set time is
reached and turns them back on when the RESTART
settimeis reached. ifacycle isin progress when the
SHUTDOWN time is reached, the utilities are not
shut off until the cycle is complete.

The following conditions apply when the Automatic
Utilities Control feature is in use:

+ ltthe SHUTDOWN and RESTART times are iderii-
cal or it SHUTDOWN time is set to zero, then no
shutdown occurs.




 Itthe RESTART time is set to zero, no restant occurs
until a cycle-select touch pad or the RESET touch
pad is pressed.

» RESTART can be activated manually by pressing a
cycle-select touch pad or pressing the RESET touch
pad when in the SHUTDOWN phase.

« It a'power failure occurs during SHUTDOWN, the
control returns to the SHUTDOWN phase upon re-
turn of power. '

When the control is in the SHUTDOWN phase the
display shows: (time/days for.example only):

UTILITIES SHUTDOWN
RESTART AT (00:00A

To set or change thé control séttings of the utilities

shutdown feature proceed as follows:

1. Préss the CHANGE VALUES touch pad until the
control advances to the: following display:

DAYS IN WEEK= 0
DAY OF WEEK= 0

2. Enter the number of days. in-the week the utilities
control is. desired (i.e., 5 for Monday-Friday week; 7
for entire week, etc.).

3. Enter the number ofihe current day as it wouild be
numbered in the week'set in the previous step (i.e.,
Wednesday of a 5-day week would be 3, Friday
would be 5, etc.).

4. Pressandreleasethe CHANGE VALUEStouchpad
to-advance display to... .

SHUTDOWN AT 00:00P
RESTART AT 00:00A

5. Move cursor 1o the digit you wish to change by
pressing CURSOR direction pad (left or right).

6. Increase or decrease the value by pressing the
VALUE direction pad (up or down).

7. Press the SAVE VALUES touch pad 1o record the
utikty control times and to.advance control to READY
mode. Pririfout of cycle values with utiiity contro!
times and cycle count is generated.

Laborstory Option Description

Whenthe sterilizer is set for laboratory usethe operator

can select all values shown in Table 2-4 in addition to

all the normal hospital values. Also, sterilize and dry
time: values are in hours, minutes and seconds instead
of only minutes.

784322093

Values are set using the same procedure as hospital
values.

Laboratory processes may require additional special
sterilizer adjustments .as foliows:

Set Sterilize Temperature Overdrive

Controls are factory set to control chamber tempera-
ture-at 3°F (2°C) above the set temperature. This
overdrive setting assures effective load temperature
control and provides for the shortest possible cycle
time. For special sterilizer applications this can be

adjusted from 0.0-9.9°F.
Undertemperature Recovery Function

Note: Resume:time .option is only for use in the
laboratory environment. it is hot to be used in a
hospital application.

Thie hospital usage sterilizer is factory set so that, if
chamber temperature drops more than:2°F below set
sterilize temperature and then sét temperatare is
reattained, sterilize timer. resets to full sterilize time.
For laboratory usage, the sterilizer is factory set §o
that, if chamber-température drops more than 2F
belowsetsterilize temperature:andthensettempera-
ture is reattained, sterilize timer resumes counting
down remaining sterilize time.

Steam Pressure Reguiator (Sterilization at Tem-
peratures Below 250°F)

The: steam préssure regulator (HI-LO Valve) is fac-
tory set for 250°F and 270°F (121°C and 132°C)
sterilization cycles. For sterilization temperature:control
below 250°F (121°C), such as laboratory processes,
the LO setting of ‘steam pressure regulator must
be ¢hanged by a qualified service technician (see
Section 7.26).

2.5 STERILIZER OPERATION

Tooperate sterilizer, referto the appropriate paragraph
for the cycle to be run. Refer to Section 2.3 if it is
necessary to change cycles, cycle values or control
values.

Automatic Operation
FiasH CvoLe
Note: To view current cycle values, press and hold the

corresponding number touch pad (1, 2, 3 or 4) for the
cycle to be run (sterilizer power must be ON),

WARNING: SLIPPING HAZARD - To avoid slip-
pery fioor conditions, immediately wipe'up any
splilage or condensation in sterilizer loading

1. Check that chamber drain strainer is clean and in

place and that chamber interior is clean.
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2. Open the upper access door.

a. Check that manual control is turned to OFF.

b. Turn STEAM and WATER valves to ON. Steam
enters jacket and begins to warm chamber.

¢. SetHI-LO valve to Hi for a 270°F (132°C) cycle.

3. Forelectric-steam generator units only, open lower

access door and tum on steam generator water-
supply valve.

. Open the printer door and position the POWER
switch to ON.

» Display pane! lights up and aftemately displays
current cycles and status of the sterilizer door(s).

* The printer records the time power isturned ON.

Note: On Vacamatic units only, when power to
sterilizer is switched on, display prompts operatorto
perform a Vacuum Leak fest cycle and a DART
(Bowie-Dick) te'st cycle. }ftests are desired, refer to
operating instructions for those cycles later in‘this
section. To bypass the tests, press touch pad #2 to

indicate NO to both prompts.

. Check paper roll. Do riot operate printer without

paper.

. Close the printér door and check display for correct

time and date.

. Unlock and open chamber door.

o Display alemates betwsen the DOOR UNLOCKED
message and Cycle Select Meny.

¢ Printer prints time-of-day and door-urilocked status.

processing liquids) when removing a proc-

WARNING: BURN HAZARD - Sterilizer and rack/
sheivesare HOT attercycléisrun. Always wear
protective gloves and apron (aiso face shield i

load. Protective gloves and apron should
also.be worn when'reioading sterilizer follow-
ing previous operstion.

8. Loadthe chamber.
" 9. Close and lock chamber door.

« Display shows current Cycle Select Menu for five
seconds and then allemates between the READY
message and the Menu.

Note: Once chamber is pressurized, an integral
pressure-actuated lock prevents door from being

10. Check that jacket pressure has stabilized at 30-32

psig before starting cycle.

11. Press appropriate number touch pad(1.2,30r4)

for a FLASH cycle twice within five seconds to

start cycle. As the sterilizer automatically pro-
gressesthrough the cycle, cycle stalus messages
are displayed as shown in Figures 2-6 (Gravity
sterilizers) and 2-7 (Vacamatic sterilizers). Printer
generates printout as follows:

e FLASH. . .and start of cycle message and.cycle
parameters.

¢ Start of purge - when chamber air is purged with
steam.

* Start of steam charge - when chamber-is charged
with steam.

¢ Stan of sterilize phase — when chamber reaches
set temperature.

. Cf),a_rnbertembéralure, every minute(orselected
print interval control value) - while chamber is
controlled at c=t poift plus overdrive.

o Start'of éxhaust.
o Startof dry.

e Stan of vent (Gravity units) or air break (Vac-
amatic units), .

¢ Cycle summary and end of cycle messages -
afterchamber is ventedto atmospheric pressure
andcompletebuzzersounds (service-adjustable
10 silence). i

12. Unlock and.opén chamber door.
¢ Control automatically resets to curent Cycle values.

¢ Display shows "DOOR UNLOCKED" and printer
prints time door was uniocked.and “DOOR UN-
LOCKED."

Note: Printer automatically reprints complete cycle

[data if set for duplicate print (Service adjusiment).
If not set for duplicate print-and one is desired,
press top of printer switch 1o generate a second
printout. First line of duplicate primtout always:-reads
“DUPLICATE PRINT.”

WARNING: BURN HAZARD - Sterilizer and rack/
sheivesare HOTaftercycleis run. Alwayswear
protective gloves and apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective gloves and apron should
aiso be worn when reloading sterilizer follow-
ing previous operation.

13. Remove load from chamber and if duplicate print
was oblained, place with completed load.
Graviry CycLe (Wrapped & Unwrapped Goods)

Note: To view current cycle values, press and hold the
corresponding number touch pad (1, 2, 3 or 4) for the
cycle to be run (sterilizer power must be ON).

2-9
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CHARGE

STERILIZE
3:00

FAST
EXHAUST

CHARGE

STERILIZE
3:00

5. Check paper roll. Do not operate printer without

paper.

6. Closethe printer door and check display for correct

time and date.

7. Unlock and open chamber door.

* Display alternates between the DOOR UN- 45
LOCKED message and Cycle Seléct Menu.

¢ Printer prints time-of-day and door-uniocked
status.

shield if processing liquids) when removinga

WARNING: BURN HAZARD - Sterilizer-and rack/
shelves -are HOT after cyclé is run. Always,
wear protective gloves and apron, (also face.
processed load. Protective gloves:andapron
shouid also be worn when relfoading steFilizer
following previcus operation.

* Stan of vent (Gravify units) 'or air break {Vac-
amatic units).

¢ Cycle 'summary and end of tycle. messages. -
afterchamberis vented to atmosphericpressure-
andcomplete buzzersounds(service-adjusiable
1o silence).

. Unlock and open chamber door.
s Control atitomatically resetstoicurrentcycleval-
ues.
« Displayshows “DOORUNLOCKED" and printer
prints time doorwas: unlocked.and "DOOR UN-
LOCKED."

Note: Prinfer automaticallytéprints complete.cycle
data if set for duplicate print (Service adjustment).
It not: sét for duplicate print :and. one is desired,
Press top' of printer switch to' generate -a.second

. printout. First line-of duplicate printout always reads
8. Load thé chamber. DUPLICATE PRINT.
9. Close arid lock chamber door. WAR) AN HAZARD - Sterilizer and rack/

* Display shows current Cycle Select Menuforfive
Seconds.and then altemiates bétweenthe READY
message ‘and the Meni.

Note: Orice chamber is pressurized, an initegral

| shielvesareHOTaftercycleisrun. Alwayswear
profective gloves andapron (also face shield if

§) when removing a proc- .

processing liquid
ed Io: ive gloves and'apron:should -
lo

pvr,'ess:c;é-aclume,d« lock prevents door from being | l.r:?pbr::ﬁous 6pi}ati6h;,a’dmg sonlizer follaw-
T=200F IR . . 10. Check that jacket pressure has stabilized atthe 13- Remove load from; chamber and.it duplicate: print
P=0psig BREAK ‘ ‘ following pressure before statting cycle: was-obtained, place with completed load. -
e ' « HI Settinig - 30 to 32 psig for 270°F (132°C)  Ltolios, Cvete
i cycles ‘ .

, ‘ AOMDT E * LO Setting - 18 to 20 psig for 250°F (121°C | WARNING: BURN HAZARD - When sterilizing
00:00: P=0psi ~ o ‘ C damage, resulting from biirsting bottlés and
00:00:00 P=0psig i 11. Pressappropriate numbertouch pad (1,2, 3 or 4) hotﬂgl’d, you mug"t:fobservezlhe‘tg'ollo.wing pro-

foraGRAVITY cycletwice within five seconds to ceduie: o o
: stan cyc,lhe. As 1hh:"ste|rilize;' automatically. pro-
. ' ' 27- Gravity and \ Cycie gresses through the cycle, cycle satus messages: « Useiiquids.cycieonly. No.othercycleis safe
‘Dioplay Messages.- Gravity Storitser P Cispiay Messages - Vacametic Steriizer are ispiayed a5 shown in Fgures 2.6 (Gravty | * for praceseing auics. o
Display Messages - Gravity Sterilizer napiay Wess! " steriizers) and 2.7 (Vacamatic sterizers). Printer | .- o o1 vented closures - do.not use screw
. Aric.é . uhi ' nerates printout as follows: vae on'y vented. res -.0o.n
- SLUPPING HAZARD - Toavoid sii 3. For electric-stéam generator units only, open lower ge ’ caps or rubber stoppers with crimped seal.
wmAnmrcjnL;ﬂbm«Iilimbdillilyv'vlbo upiﬁ?;, Accese door and fum on steam generator water- * GRAVITY. . .and start of cycle message and | o Useonly Typelborosilicate glass bottles- do
spillage or condensation in sterilizer loading supply valve. o cycle parameters. not use ordinary glass bottles or any con-
area. ) o 4. Open the printer door and position the POWER » Stan of purge - when chamiber airis purged with tainer not designed for stcrilizqtion.

1. Check that chamber d;ain strainer is clean and in switch to ON. steam. . ‘g’y "bz‘;:gkmzz:’%’:""%g”; at end 9':

. vy ottall] ! . . noE P . R y o n of steam — wha . cycle. ) : izer ¢ r.n mn .
place and that chamber inleior is lean. " Curran ycles and status o1 the stenizmr > ° " i stcam D8 ~whenchamber s charged spproximately one inch. Wal st least 10
, ' o minutes before unioading sterilizer,

2. Openthe qppor aqce;sA door. ' ’ « The printer records the time power is turned ON. . f&a? of ste';-:z:ae :.mase-when chamber reaches « Do notaliow hotbotties to be jolted. Thiscan
8. Check that manual conirol is tumetto OFF. Note: On Vacamdtic units only, when power to « Chamber termperature, every five minutes (or cause hot-bottle explosions! Do not remove
b. Turn STEAM and WATER valves 1o ON. Steam sterilizer is switched on, display prompts operator selected print interval oo‘m%l value) - while botties if any bolling or bubbling is present.

enters jacket and.begins to.warm chamber. to perform a Vacuum Leak test cycle and a DART chamber is controlled at st point plus overdrive * Allow botties 16 cool to the touch before

. e & Ao o (Bowie-Dick) test cycle. f1ests are desired, refer . attempting to move them from sterilizer cart

c. Set HI-LO valve to HI for & 270°F (132°C) cycle tooperatinginstructions for those cycles later inthis . . * Start of exhaust. o the storage area.
o 1o LO for & 250°F (121°C) cycle. section. Tobypassthetests, presstouchpad #2to o Start of dry.
indicate NO to both prompts.
2-10 2-11
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Note: To view current éycle values, press and hold the
corresponding number touch pad (1, 2, 3 or 4) for the
cycle'to be run (sterilizer power must be ON),

. WARNING: SLIPPING HAZARD:- To avoid slip-
peryficorconditions, immediately wipe upany
spillage or condenisation in sterilizer loading

1. Check that chamber drain strainer is clean -and in
place and that chamber- intériof is clean..
2. Open the upper.access. door.
Aa. Check that manual control is turned'to OFF.
b. Tum STEAM and WATER valvesto ON. Steam
énters jacket and.bégins to warm thamber.
.. SetHI-LO valve to LOTor 4 250°F (121°C) eycle.
3. For electiic-steam geniefator uhits only, open lower
‘access. door and tum on steam generator water-
_ ‘supply valve.

4. Open the printer door and position the POWER
switch to ON. :

+ Display pane! lights up and altemately displays

current cycles and status of the sterilizer.
¢ The printer records the time power i€ turned ON.
Note: On Vacamatic units only, when power 16
sterilizeris switched.on, display prompts operatorto
periorm a Vacuum Leak test cycle and a DART
(Bowie-Dick)test cycle. ! tests.are desired, referto
operating instructions for those cycles later in this
section. To bypassthetests, presstouch pad #2to
indicate NO 1o both prompts.

5. Check paper roll. not operate printer without
paper. i

6. Close the printer door and check display for Coméct 42, ‘niock and open chamber door one inch.and wat

at least 10 minutes for all boiling and bubbling of

time and date.
7. Unlock and open chamber door:
«. Display allemates between the DOOR UNLOCKED
message and Cycle Select Menu.
o Printer prints time-of-day and door-unlocked status.

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOT aftercycleisrun. Alwayswear
protective gloves and apron (also face shield if
processing liquids) when removing a proc-
eesed loed. Protective gloves and apron should
also be worn when reloading sterilizer follow-
ing previous operstion.

8. Load the chamber.
9. Close and lock chamber door.

212
320
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1.

« Display shows current Cycle Select Menu for five
seconds and then aktemates between the READY
message and the Menu.

Note: Once chamber is pressurized, an integral
pressure-actuated lock prevents door from being
opened. :

Check that jacket pressure has stabilized at 18-20
psig before starting cycle.

Press appropriate number touch pad (1, 2, 3 or 4)
for a LIQUIDS cycle twice within five seconds to
stant. cycle. As the sterilizer automatically pro-
gresses through the.cycie, cycle status messages

* are: displayed as shown in Figure 2-8. Printer

generates printout as follows:

- LIQUID. . ;and start of ¢cycle message and cycle

parameters.
o Start of purge — when chamber is purged with
steam.

« ‘Stan of steam charge - when chamber is charged
with steam.

« Startof sterilize;phase - whenchamber reaches
set temperature:

‘s Chamber temperatire, every five minutes (or
selected print intérval control valug) - while-cham-
ber is controlled at set point plus overdrive.

o Startof slow-exhaust.

o Start of vent.

» Cycle -summary, end of cycle messages and
*WARNING HOTLIQUIDS...OPEN DOOR 1in.
(3 cm) AND UNLOAD IN 10 MINUTES" - after
chamber i§ vented to atmospheric pressure and
complete buzzer sounds (service-adjustable to
silence).

solutions 10 Stop.

 Printer-prints time door was untocked and “DOOR
UNLOCKED.”

« Display begins countdown from 10 minutes and

alternately shows. . .UNLOAD IN. . .(time re-
maining) and. . WARNING: HOT LIQUIDS.

o Buzzer sounds at end of 10 minutes and display
shows. . .READY TO UNLOAD.

Note: Printer automatically reprints complete cycle
data if set for duplicate print (service adjustment).
If not set for duplicate print and one is desired,
press top of printer switch to generate a second
printout. First line of duplicate printout always reads
“DUPLICATE PRINT.”

CHARGE

STERILIZE
45:00

SLOW
EXHAUST

Aternates with

WARNING
HOT LIQUIDS

alternates with

WARNING
HOT LIQUIDS

COMPLETE
00:00:00

WARNING
HOT LIQUIDS

UNLOAD 1IN
10:00

Pt
WARNING

HOT LIQUIDS

FIGURE 2-8 - Liquids Cycle Displsy Messages

€2

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOT aftercycleis run. Always wear
protective gloves and.apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective gloves and apron should
also be worn when reloading sterilizer follow-
ing previous operation.

13. Remove load from chamber and if duplicate print
was obtained, place with compieted load.

Express CycLE (Wrapped Instruments) -
Pievacuum Sterilizers Only

TheExpress Cycleisintended for wrapped hardgoods
loads only, and provides protection against load recon-
tamination (as.opposed to the Flash cycle which is for
unwrapped hard goods). It is identical to the Pre-
vacuumCycie exceptthat two pressure/vacuumpulses
are used, instead of four.

Note: To view.current cycle values, press and hold the
corresponding number touch pad (1, 2, 3 or 4) for the
cycle to be run (sterilizer power must be ON).

WARNING: SLIPPING HAZARD - To avoid slip-

- pery floor conditions, immediately wipe upany
spillage or condensation in sterilizer loading
area. -

1. Check that chamber drain strainer is clean and in
place and that chamber ihge(ior isclean.

2. Open the upper access door.
a. Check that-manual control is turned to OFF.

b. Tum STEAM and WATER valves to ON. Steam .
enters jacket and begins to warm chamber.

¢. SetHI-LO valve to Hi fora 270°F (132°C) cycle.

3. For electric-steam generator units only, open lower
access door and tum on steam generator water-
‘supply valve.

4. Open the printer door and position the POWER
switch to ON.

« Display pane! lights up and altemately displays
current cycles and status of the sterilizer.

o The printer records the time power is turned ON.

Note: On Vacamatic units only. when power ‘to
sterilizer is switched on, display prompts operatorto
perform a Vacuum Leak test cycle and a DART
(Bowie-Dick) test cycle. |itests are desired, refer to
operating instructions for those cycles later in this
section. To bypass the tests, press touch pad #2110
indicate NO to both prompts.

5. Check paper roll. Do not operate printer without
paper. ’

2:13
Y )




6. Closetheprinterdoorandcheckdisplay forcofrect
time and date.

7. Unlock and open chamber docr.

» Display ahernates between the: DOOR UN-
LOCKED.message and Cycle Select Menu.

o Printer prints time-of-day and door-unlocked status.

WARNING: BURN HAZARD -Sterilizer and rack/
shelvesare HOTaftercycleisrun. Alwayswear
protective gloves:and apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective gloves and apron shouid
also be worn when reloading sterilizerfoliow-
ing previous operation.

8. Load the chamber.
9. Close and lock.chamber door.
« Display shows current Cycle SelectMenu forfive
seconds and then:atemates between the READY
message and the Menu.

Note: Once chamber is. pressurized, an integral ;
pressure-aciuated lock prevents door from being

opened

10. Check that jacket pressure has étabilized at'30-32
psig béfore starting cycle.

11. Press appropriate number touch pad(1,2,30r 4)
fora EXPRESS cycletwicewithin five secondsto
stant cycle. As the sterilizer automatically ‘pro-
gresses through the cycle, cycle status messages
are displayed as shown in Figure 2-9. Printergen-
erates printout as follows:

* EXPRESS. . .and start of cycle message and
cycle parameters.

« Start of purge — when chamber is purged with
steam.

« Stan of pressure/vacuum pulses.
« Pressure/Vacuum points - as pulse is repeated.

o 'Slandaeammme-whend\ambverischaroeq.

with steam.

o Startof sterilize phase ~when chamber reaches
set temperature.

o Chambertemperature, every minute (orselected

print interval control value) — while chamber is:

controlied at set point plus overdrive.
o Stant of exhaust.
o Stan of dry.
o Start of air break.

o Cycle summary and end of cycle messages -
afterchamber is vented to atmospheric pressure
and completebuzzer sounds (service-adjustable
to silence).

2:14
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CHARGE

STERILIZE
4:00

FAST
EXHAUST

T=200F
P=2psig

COMPLETE
00:00:00

FIGURE 2-9 - Express and Prevac Cycle
Display Messages

12. Unlock and open chamber door.

o Controlautomatically resets tocurrent cycle val-
ues.

¢ Display shows "DOOR UNLOCKED" and printer
prints time door was unlocked and "DOOR UN-
LOCKED."

.}

Note: Printerautomatically reprints complete cycle
data if set for duplicate print (service adjustment).
If not set for duplicate print and one is desired,
press top of printer switch to generate a second
printout. First line of duplicate printout always reads
“DUPLICATE PRINT."

WARNING: BURN HAZARD - Sterilizer-and rack/
shelvesare HOT aftercycleis run. Alwayswear
protective gloves and apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective.gloves and-apron should

ing previous operation.

also be worn when reloading sterilizer follow- |

13. Remove load from chamber and if duplicate print
was obtained, place with completed load.

Prevacuum CycLe (Wrapped and Unwrapped
Goods) - Prevacuum Sterilizers Only

Note: To view current Cycle values, press and hold the
corresponding number touch pad (1, 2, 3 or 4) for the
cycle 16 be run (sterilizer power must be ON).

WARNING: SLIPPING HAZARD - To avoid slip-
pery tloorconditions, immediately wipe upany
spillage or condensation in sterilizer loading
area.

1. Check that chamber-drain strainer is cléan and in
place and that chamber interior is clean.

2. Open the upper access door.

. a. Check that manual control is turned.to OFF.

b. Turn STEAM and WATER valves 1o ON. Steam
enters jacket and begins to warm chamber.

¢. SetHI-LO valve to Hi for a 270°F (132°C) cycle.

3. For electric-steam genérator units only, open lower
access door and tum on steam generator water-
supply valve.

4. Open the printer door and position the POWER
switch to ON.

o Display panel lights up and altemately displays
current cycles and status of the sterilizer.

e The printer records the time power is lurned ON.

Note: On Vacamatic units only, when power to
sterilizeris switched on, display prompts operator to
periorm a Vacuum Leak test cycle and a DART
(Bowie-Dick) test cycle. Iftests are desired, refer to
operating instructions for those cycles later in this
section. To bypass the tests, press touch pad #210
indicate NO to both prompts.

§. Check paper roll. Do not operate printer without
paper.

215

6. Closethe printerdoor and check display-forcorrect
time and date.

7. Unlock and open chamber door.

« Display alternates between the DOOR UN-
LOCKED and Cycle Select Menu.

o Printer prints time-of-day and door-unlocked status.

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOT.aftercycléisrun. Alwayswear
Pprotective gloves and apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective gloves and apron should
also be worn wheén reloading sterilizer foliow-
ing previolis operation.

8. Loadthe chamber.
9. Close and lock chamber door.

-« Display:shows current Cycle Select Menu for five
seconds and then allemates between the READY
message and the Menu.

Note: Orice chamber is pressurized, an integral

pressure-actuated lock prevents door from being

opened.

10. Check that jacket pressure has stabilized at 30-32

psig before starting cycle.

11. Press appropriate number touch pad (1, 2, 3 or 4)

for a: PREVACUUM cycle twice within five sec-
onds to start cycle. As the sterilizer automatically
progresses through the cycle, cycle status mes-
sagesaredisplayed as shownin Figure2-9. Printer
generates printout as follows:

» PREVACUUM. . .andstantotcycle messageand -
cycle parameters. :

« Startof purge - when chamber air is purged with
steam.

» Start of pressure/vacuum pulses.

¢ Vacuumpoint-when vacuumis drawnon cham-
ber.

 Pressure point — when chamber is charged with
steam.

e Pressure/Vacuum points — as pulses are re-
peated.

« Stan of steam charge - when chamber is'charged
with steam.

« Startofsterilize phase - when chamber reaches
set temperature.

¢ Chambertiemperature, every minute (or selected
print interval control value) — while chamber is
controlied at set point plus overdrive.

¢ Start of exhaust.




¢ Start of dry phase.
« Stan of air break.

o Cycle summary and end of cycle messages -
after chamberis vented to atmospheric pressure
and completebuzzer sounds (service-adjustable
to silence).

12. Unlock and open chamber door.

« Control automatically resets to current cycle val-
ues.

¢ Display shows “DOOR UNLOCKED" and printer
prints time door was unlocked and "DOOR UN-
LOCKED.”

Note: Printer automatically reprints complete cycle
data if set for duplicate print (Service adjustment).
If not set for duplicate print and one is desired,
press top of printer switch to generate a second
printout. First line of duplicate printout always réads
“DUPLICATE PRINT.”

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOT aftercycleisrun. Alwayswear
protective gloves and apron (also face shield if
processing liquids) when removing a proc-
ossed Protective gloves and apron should
also be worn when reloading sterilizer follow-
ing previous operation.

13. Remove load from chamber and it duplicate print
was obtained, place with completed load.

Vacuum Leax Test CYCLE - Prevacuum
Sterilizers Only

AVACUUMLEAK TEST CYCLE canonlyberunasthe
first cycle after positioning power switch to ON. if any
cycle has been run after switching power ON, the leak
test cycle cannot be started until power is switched
OFF and then ON again. In this cycle the sterilizer
automatically chacks for vacuum leaks inthe piping and
door seal.

The measured leak rate (mm Hg per minute) is calcu-
lated by the control over a timed 10 minute period and
included in the cycle printout.

Note: Cycle requires 30-35 minutes to complete.
1. Open the upper access door.
8. Check that manual control is tumed to OFF.

b. Turn STEAM and WATER valves to ON. Steam
enters jacket and begins 10 warm chamber.

€. SetHI-LO vaivu to Hi for & 270°F (132°C) cycle.

2. Open the printer door and position the POWER
swiich to ON.

2:16

3. Unlock chamber door and check that chamber is
emply, then close and lock chamber door(s).

Note: Waituntil jacket pressure has stabilized (30 to
32 psig) before starting cycle.

Display(s) asks. . .

PERFORM LERK TEST?
1=YES 2=NO

4. Press cycle selector touch pad “1" to select the
cycle.

Display shows. . .(for three seconds)

CHECK STEAM

then asks. . .

READY TO TEST?
1=YES RESET=CANCEL

Note: Pressing RESET advances sterilizer to READY
mode.

5. Press cycle selectortouchpad “1" 10 start the cycle
‘and sterilizér automatically progresses through Leak
Test Cycle, displaying messages as shown in Fig-
ure 2-10 and generating printout as follows:

o Printerrecords cycle start and chamber is purged:
printer records end of purge.

¢ Two vacuum and pressure pulses then occurand
printer records each.

& Temperature rises to 270°F after the pressure
pulses and when reached, unit begins to pull a
vacuum for 10 minutes. (Printer records tempera-
ture and pressure:at beginning of 10-minute vac-
uum time.)

o Printer records temperature and vacuum at end ot
evacuation time.

* Two minute stabilization period begins atter 10-
minute evacuation is completed.

¢ Ten minute leak test period begins after two
minute stabilization is completed.

o Printer records calculated leak rate (mmig per
minute) after 10-minute leak time.

o Chamber is returned 1o atmospheric pressure,
complete buzzer sounds and cycle summary and
end of cycle messages are printed.
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PERFORM LEAK TEST?
1=YES 2=NO

READY TO START?
1=YES RESET=CANCEL

CLOSE THE DOOR(S).

PRESS 1 TO TEST

LEAK TEST
10:00

LEAK TEST
EVACUATING

P=26psig

LEAK TEST
STABILIZING

T=140F
V=26inHg

LEAK TEST
0:00

T=156F
V=26inHg

AIR
_ BREAK

T=163F
V=22inHg

COMPLETE
00:00:00

FIGURE 2-10 - Leak Test Cycie Display Messages
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6. Unlock and open chamber door. )
¢ Control automatically resets 1o cument cycle values.
o Display shows:

PERFORM DART TEST?
(BOWIE-DICK) 1=Y 2=N

» Printer records time door is opened ‘and prints
“NOT READY. . .DOOR UNLOCKED."

Note: Printer automatically reprints complete cycle
data if set for duplicate print (service adjustment). If
not set for duplicate print:and one is desired, press
top.of printer switch to generaté a second printout.
Firstline of duplicate printout always reads “DUPLI-
CATE PRINT."

7. File duplicate print.in maintenance records.

Note: Sequéntial records of tests should be kept to
detect it any major changes in feak rates are occur-
ring. inthis manner, maintenancecan be scheduled
to correct any loose fittings, bad gaskets, etc.

DART (Bowie-Dick) Test CycLE - Prevacuum
Sterilizers Only

ADART (BOWIE-DICK) TEST CYCLE may only berun
‘as.the first or second cycle after positioning power
switchto ON. Chambérmust be atoperatingtempera-
turewhen DART (BOWIE-DICK) TEST isperformed. A
VACUUM TEST or a WARM-UP cycie should be
completed prior to performing DART (BOWIE-DICK)
TEST. Tests such as the DART or Bowie-Dick are
designed to document the removal of residual air from
a sample challenge load and should be run before
sterilizer use each day.

1. Open upper access door arid perform the following:
a. Set HI-LO valvé to Hifor 270°F (132°C) cycle.

b. Tur STEAM and WATER valves to ON. Steam
enters jacket and begins to warm chamber.

¢. Check that STEAM and WATER valves are ON
and that manuat contro! is OFF.

2. Unlock chamber door and check that chamber is
empty, then close and lock chamber door.

Note: Waituntil jacket pressure has stabilized (30 to
32 psig) before starting cycle.

3. Position power switch to ON.
Display(s) asks. . .

PERFORM LEAK TEST?
1=YES 2=NO
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4. Press cycle selector touch pad number +2" for NO.
The following message is displayed. . .

PERFORM DART TEST?
(BOWIE-DICK) 1=Y 2=N

§. Press cyclé selector touch pad number 1 for YES
and display shows the following:

IS A WARMUP CYCLE
REQUIRED? 1=Y 2=N

ita Warm-Up cycleisrequired (i.e., sterilizeris not
at operating temperature), press cycle. selector touch
pad #1 for YES.

-« Display shows

CHECK STEAM

then. ..

READY TO TEST?
1=YES RE,S’ET?CANCEL
'« It door(s) is open, display shows:

CLOSE THE DOOR(S).

a. Close and lock door(s). Display then shows:

PRESS 1 TO TEST

b. Presscycleselectoriouchpad#1 and sterilizer
automatically runs aflash-type warm-up cycle
with three-minute sterilize and one-minute dry
times.

* At completion of warm-up cycle, display shows
following message:

LOAD DART PACK
PRESS 1 TO TEST
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!l a Wathp Cycle is not required (i.e., sterilizer
is at operating temperature), press cycle selector
touch pad number 2 for NO.

* Display shows following message:

LOAD DART PACK
PRESS 1 TO TEST

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOTaftercycleisrun. Alwayswear
protective gloves.and apron (also face shield if
processing liquids) when removing a proc-
essed load. Protective gloves and apron should
a180-be worn when reloading sterilizer foliow-
ing previous operation.

6. Load DART or Bowie-Dick type test pack. Press
cyclé selector touch pad #1 1o perform test cycle.

o It door(s) is open; display shows:

CLOSE THE DOOR(S).

* Close:and lock door(s). Display then shows:

PRESS 1 TO TEST

‘Sterilizer:automalically proceeds through a prevac-
uumtest cycle with four pressureé/vacuum pulses, a
3-1/2.minute sterilize and a 1-miinute dry time.

7. Unlock and open dodr at end of cycle -and check
DART or Bowie-Dick type test pack for results.
Keep a record of all results.

Manual Operation - Gravity or Liquids Cycle
Note: Control power must be OFF.

WARNING: SLIPPING HAZARD - To.avoid slip-
pery floorconditions, immediately wipe up any
spillage or condensation in sterilizer loading
area.

1. Chieck that chamber drain strainer is clean and in
place and that chamber interior is clean.

2. Tum STEAM and WATER valves to ON. Tumn
MANUAL contro! (Figure 2-11) 10 JACKET CHARGE
(units with auto-utilities and/or Steam generator op-
tions only). Steam eniters jacket and begins to warm
chamber.

T2 40

[

WANUAL OPERATION
o

AAnAUS) > 5 =
REFER 10 EQUISMENT MANUAL FOR
MANUAL OPERATING INSTRUCTIONS -

FIGURE 2-11 — Manual Control

WARNING: BURN HAZARD - When sterilizing
liquids; to prevent personal injury or property
damage resulting from bursting bottles and
hot fiuid, you must obiserve the following
procedure:

 Useliquidscycleonly. Noothercycle is safe
for processing liquids.

= Use only vented closures - do not use screw
caps or rubber stoppers with crimped seal.

« Useonly Type Iborosilicateglassbottlés- do
not use ordinary glass bottles or any con-
tainer not designed for sterilization.

» Avoid sudden tull opening of door at end of
cycle. Unlock sterilizer door and open it
approximately one inch. Wait at léast 10
minutes before unioading sterilizér.

» Donotaliow hot bottles to be jolted. Thiscan
cause hot-bottle explosions! Do not remove
bottles if any boiling or bubbling is présent.

o Allow botiles to cool to the touch before
attempting to move them from sterilizer cart
1o the storage area,

250r27.

4. Set HI-LOvalve to LO* for a Liquids cycle, 6rto LO*
for a 250°F (121°C) Gravity cycle.or Hi for a 270°F
(132°C) Gravity cycle.

5. Wait until jacket pressure has stabilized before
starting a cycle.

6. Unlock and open chamber door.

3. Select desired processing temperature from Table

9. Position MANUAL controlto CONDITION. Wait60
seconds, then proceed 1o next step.

10. Turnselectorto STERILIZE and wait until chamber
reaches desired pressure.

11. Time the desired sterilization period and, when
completed, proceed to siep-14.a. if a Liquids cycle,
14.b. if-a Gravity cycle (Wrapped Goods), or 14.c.
if.a Gravity cycle (Unwrapped Goods).

12. Cycles:

a. Liquids Cycle:

1) Turnselectorto SLOW EXHAUST andkeep
it in this. position until chamber pressure is
atmospheric (0 psig).

2) Tum selector to 'OFF position (omit Dry
phase).

3) Open door one inch ‘and wait at least 10
‘minutes until bubbling and boiling of solu-
tions has ceased.

b. Gravity Cycle (Wrapped Goods)

1) Turn selector-to FAST EXHAUST and keep
it in this position until chamber pressure is
between4.and 6 psig (0.28:and 0.42 kg/icm?).

2) Turn selector to DRY.

3) Time the desired dry period and when com-
pleted, turn selector to OFF.

¢. Gravity Cycle (Unwrapped Goods)

1) Turn selector to FAST EXHAUST and keep
it in this position until-chamber pressure is
atmospheric (0 psig).

2) Turn selector to OFF position (omit DRY
phase).**

WARNING: BURN HAZARD - Sterilizer and rack/
shelvesare HOT aftercycieis run. Alwayswear
protective gloves and apron (also face shield it
processing liquids) when removing a proc-
essed load. Protective gloves:and apron should
also be worn when reloading sterilizer foliow-
ing previous operation.

WARNING: BURN HAZARD - Sterliizer and rack/
sheivesare HOT aftercycleis run. Alwayswear
protective gloves and apron(aiso face shield if
processing liquids) when removing a proc-
os80d load. Protective gioves and apron should
aliso be worn when reloading sterilizer foliow-

ing previous operation.

7. Load the chamber.
8. Close and lock chamber door.

Note: Once chamber is pressurized, an integral
pressure-actuated lock prevents door from being

13. Open door and unload chamber.

* Chamber emperature when normal “LO " sefting is used for manual
Operation is approxir 258°F (126°C). f emperatures precise.

" 8t or below 250°F (121°C) are required see Secton 7.26. Y

** Dry 5me I8 not required for urwrappd goods, howeve:. & dry §me
gymammmhmom tmmv‘p:ym.n
Opening chamber door at end of cycle.

42000
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Section 3 | 3
Principles of Operation

3.1 GENERAL

Gravity and Vacamiatic sterilizers are designed to effi-
ciently sterilize single and full loads offabrics, wrapped
and unwrapped hard goods, and liquids. To accom-
plish this, the sterilizers use steam regulated at the
most effective temperature and pressure for the par-
ticular load.

The gravity sterilizer offers three ditferent sterilization
cycles: Gravity, Liquids and Flash. These are conven-
tional gravity-displacement cycles in which airis forced
out of the chamber by steam entering it.

The vacamatic sterilizer offers the following cycles in
additionto the three conventional gravity-displacement
cycles: Prevacuum, Express, Bowie-Dick and Leak
Test. The Prevacuum cycle incorporates :an initial
conditioning phase which consists of a series of pres-
sure/vacuum pulses. The purpose of the cycle is to
quickly and thoroughly condition the load, thus permit-
ting a r'elatively shont sterilization cycle for suitable
materials.

The controt system and piping arrangément described
in this section are designed 1o efficienily and reliably
accomplish the work of sterilization. The heart.of the
control system is a microcomputér that is. prépro-
grammedto control all sterilizing cycles from beginning
1o end once preparatory actions have been taken.

Al sterilizers are equipped with manually operated
steam- and water-supply valves and electrical.discon-
nects. These isolate the unit from the general supply
knes when in an OFF position.

3.2 MECHANICAL OPERATION
Gravity Cycle - Gravity Sterilizer (Figure 3-1)
In the Gravity cycle of the Gravity sterilizer, air is

- removed from the sterilizer chamber and its load by

displacing it with steam. The steam gradually forces
the air downward and out of the chamber.

Ouring the PURGE phase at the beginning of the cycle,
air in the chamber is quickly displaced by steam. The
steam-to-chamber (S2) and fast-exhaust (S3) vaives
are.open. Al the same time the exhaust-cooling valve
(S4) to the drain is open, which condenses the steam
and keeps the drain temperature below 140°F. The
flow-control vaive (FC-2) has been adjusted to permiit
water flow atthe optimum rate forthe system. Because
of flow resistance incorporated into the system design,
chamber pressure will rise 1o between 5 and 15 psig
during this phase of the cycle.

C,‘é

During the CHARGE and STERILIZE phases, S3 and
S4 are closed. The chamber is thus effectively sealed
and steamis forced in until set temperature is reached.
S2.is controlled 1o maintain commect temperature in the
chamber.

The EXHAUST phase-ofthe cycle is initiated by closing
S2 and opening $3.and S4. The effect ofthese actions
is to condense the exhaust steam and maintain the
drain temperature below 140°F.

The DRY phase of the cycle is initiated by opening the
steam-to-ejector valve {S5). At the same time, S4
closes while S3 remains open. Becauseofthe suction
actionof the ejector, air is continuously drawn through
the vacuum break line and through the chamber to the
drain. A vacuum level of 1 10.2 in.Hg is maintained in
the chamber.

At the completion of the cycle, all valves are de-
energized.

Gravity Cycle - Vacamatic Sterilizer (Figuré 3-2)

In the Gravity cycle of the Vacamatic sterilizer, air is
removed from the sterilizer chamber and its load by
displacing it with steam. The steam gradually forées
the air downward arid out of the chamber.

Duringthe PURGE phase at the beginning 6t the cycle,
air in the chamber is quickly displaced by steam.
Valves S2 and S3 are open. Atthe sametime; S7and .
$4 are open. Opening these valves accomplishes two
purposes: 1)the cooling water is circulated through the
heat exchanger; cooling the.exhaust steam sufficiently
to keep the drain temperature below 140°F; and, simui-
taneously, 2) the cooling water passing through the
water ejector and heat exchanger flows at a rate
sufficient to create a suction at the drain, thus increas-
ing the rate of air and steam fiow through the chamber:
The flow-control valve (FC-6) has been adjusted to
permit water fiow at the optimum rate for the system.
Bacause of flow resistance incorporated into the sys-
tem design, chamber pressure will rise to between 5
and 15 psig during this phase of the cycle.

During the CHARGE and STERILIZE phases S3, Sa,
and S7 are closed. The chamber is thus effectively
sealed and steam is forced in until desired pressure is
reachied. S2iis controlied 1o mainiain correct tempera-
ture in the chamber.

The EXHAUST phaseof the cycleisinitialed by closing
$2and S1, andopening S3, S4,andS7. The combined
efiect of cooling water through the-ejector is a suction
atthe chamber drain, and thus a rapid evacuation ofthe
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chamber. Thetunction.of S4 is to provide cooling only
for the period of peak discharge; therefore the vaive
again closes. when chambér pressure.is reduced to 3
psig. :

The:DRY phase of the.cycle again produces a vacuum
in the. chamber. The vacuum is produced by the
combined action of steam condensing in the heat
exchanger and the evacuating action of the water
ejector. Atthe end of DRY, S3.and S7 shutoff. The
vacuum is broken through S1. i

Atthe.completion of the cycle, all valves.except S3 are
deenergized. S1, normally open, and S3 are the only
valves open. Filtered air enters the chamber through
S1 to break thie vacuum.

Liquids Cycle - Gravity and Vacamatic Sterilizers
The Liquids. cycle is identical to the Gravity cycle until
the EXHAUST phase. When the STERILIZE phase is
complete, all solenoid valves are deenergized. Slow
éxhaust of the chamber is accomplished through the
slow-exhaust line, which aliows a slow bleed-out of the
chamber. Slow exhaus! rate is controlled by the fiow-

‘control valve (FC-1).

Flash Cycle - Gravity and Vacamatic Sterilizers
The Flash cycle is identical to the Gravity-cycle except
that a shorter STERILIZE time and a DRY time of one
minute are used. It is intended for processing un-
wrapped instrumetits only.

Prevacuum Cycle - Vacamatic Sterilizer Only
(Figurg 3-2)

The Vacamatic sterilizer uses a special piping designto
achigve high-speed, efficient sterilization. Its features
are as follows:

During the PURGE at the beginning of the cycle, the air
in the chamber is quickly displaced by steam. This is
accomplished by simultaneously opening the steam-
to-chamber valve (S2) and the fast-exhaust valve (S3).
At the same time, the water-supply valve (S7) and
exhaust-cooling valve (S4) are opén. Opening these
valves accomplishes two purposes: 1) the.cooling water
is circulated through the heat exchanger, cooling the

exhaust steam sufficiently to keep the drain tempera-
ture below 140°F; and, simultaneously, 2) the cooling
water passing through the water ejector and heat
exchanger flows at a rate sufficient 1o create a suction
at the drain, thus increasing the rate of air and steam
flow through the chamber. The flow-control vaive (FC-
6) has been adjusted to permit water flow at the
optimum rate for the system. Because of flow resis-
tance incorporated into, the system design, chamber
pressure will nse to between 5 and 15 psig during thi>
phase of the cycle.

During the CONDITIONING phase of the Prevacuum
cycle, a series of four vacuum/pressure pulses is cre-
ated inside:the chamber for efficient conditioning of the
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FIGURE 3-1 - Piping Disgram, Gravity Sterilizer
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load. In the vacuum part of the phase, the normally
open fitered-air valve (S1) is closed, preventing air
from:eriteringthe'chamber. S2is also ¢closed, prevent-
ing steam from entering the chamber. S3 and S7
remainopen. Thepassage of cooling waterthroughthe.
ejector and the heat exchanger créates:suction at the
drain and prockices a vacuum in the ¢hamber. A
minimum vacuum of 10’ in.Hg must be achieved on
each pulse. i

During the pressure part of the CONDITIONING phase,
S7. S4.and S3'are closed. Since S1 remains closed,
the chamber is éffectively Sealed. S2opens and steam
is forced into thé chamber to 26 psig pressure. The
numberof such vacuumipressure pulses isdetermined
by the microcomputér controls.

In the STERILIZE phase .of the cycle; thie chamiber. is
again sealedas described aboveinthe pressure partof
the CONDITIONING phase. S2 is thermostatically-con:
trolled to maintain correcttemperature/pressure in the’
chamber.

The EXHAUST phase of the'cycle isiinitiated by closing
S2.and opening S3, S7 and S4. S1 remains closed.
The combined effect of cooling, water through the.
ejector is a suction :at the. chamber-drain, and thus a
rapid evacuation of the:chamber. The funiction 6 S4:i
to provide cooling only for the périod of peakdischarge:
therefore, the valve again closes when chamber pres-
sure is reduced to 3 psig.

The DRY phase of the cycle again produces.a vacuum
in the chamber. The vacuum .is produced by:the
combined action of steam condensing in the heat
exchanger and the evacuating ‘action of the water
ejector. 7, St and'S3 are on. P

Atthe.complétionof the cycle, all valves except S3:are
deenergized. S1, nomally open, and S3:are the only
valves open. Filtered airenters the chamber tHrough
S1 10 break the vacuum. ’ ’“

Express Cycle - Vacamatic Sterilizér Only

This cycle is identical to the Prevacuum cycle except
that only two CONDITIONING pulses areused. itisin-
tended for wrapped hardgoods only, where less air
exisls in load. This cycle aiso provides protection
against load recontamination, as opposed to the FLASH
cycle, where goods are not wrapped.

3.3 CONTROL

Summary

The EAGLE 3000 control consists of two PC boards
(the CONTROL board and the PRINTER board), a 40-
character aiphanumeric display module (two display
modules for double-door units) and a touch panel with
a number of touch-pad switches (two touch panels for
doubie-door units). A 24-colimn thermal printer mourts
on the Printer board.

Chamber drain temperature is sensed by a thermistor-
type resistance element and chamber pressure is
sensed by a strain-gauge type pressure transducer.

Additional inputstothe controlcolumn.consistof adoor-
locked limiit switch, réar panel touch pads (double-door
units), ‘and a boiler-flooded contact closure (for units
with integral steam generator).

Refér 1o Figures 3-3 through 3-6 for the. following

discussion. Control hardware will be described first,

followed by control programming. ~

Control PC Board (Figure 3-4)

The Control PC board controls the enitire system.

* Microcompdtéer, EPROM ’
An Inte1 80C31, 8:bit CMOS microcomputer IC exe-
cutes the. program sfored in an EPROM IC installed
on the 'at U10. ‘Separate programmed EPROMs
areused for Gravity and Vacamatic. The:program in
the EPROM is not atteéted by powerintefruptions, and
is'referred to-as “nonvolatile™ memory:
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FIGURE 3-3 - Contro! System Block Diagram
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The EPROM program capacity is 64 kilobytes. This
is significantly larger than EAGL E/Printcon units and
it runs significantly faster, at a 12-mHz microcom-
puter clock speed.

The microcomputer IC is configured conventionally.
It generates 16 bit addresses (A0 thru A15) 10 select
the external ICs and passes data, 16 and from the
peripheral ICs onthis board-arid the Printer board, on
an 8-bit data bus (D0 thru D7). Like many Intel
microcomputers, the lower 8 address bits, A0 thru
A7, are multiplexed on a'single port (P0.0'thru P0.7)
with the 8 data bits DO thru D7.

The microcomputer IC hasa built-in serial:port (P3.0
thru P3 4) which is wiréd to a serial connecioron the
Controlboard, however the serial chanriel is not used
at the present time.

Battery-Backed RAM/Clock

The data accumulated by the microcomputer IC,
such as the STERILIZE and DRY timies forthe four
cycles, cyclecount, time, date, étc., are:stored ina 2-
kilobyte (2000 bytes, or 2K), battery-backed RAM/
REAL-TIME CLOCK IC, This IC warrants some
discussion. Normally, RAM-type memory is cleared
when power is turned off (referréd to .as “volatile”

memory), but thi; IC:containg a lithiumbattery inside
thelC whichretains the data stored therefor uptoten
years in the absence of power.

This IC also contains a real-time clock/calendar
" function which generates and updates the time and
date. Because the IC battery has an average.life-of
ten years and will eventually wear out, this IC is
socketed for easy reptacement.
The battery-backed RAM is possibly the mostusefu!
and powerlul feature of this.control. it eliminates the
use of thumbwheels. and Dip switches: for making
frequently changed cycle. §éttings, and it allows the
control to power up with an extensive picture, in
memory, ‘of the. state. of the sterilizer when it last
powered down, either normally or on power failure.
The control can then make:adecisiontoproceed with
the:cycle; increasing prodisctivity, or put the sterilizer
in a safé ¢ondiion, with warnings.if required.
Should the battéry fail, the default cycle setlings (see
Séctiori 6, Tablé 6-4) are-automatically loaded from
the EPROM back into the'RAM IC through the touch
pads. The sterilizer operates normally until @ new
RAM IC-isinstalied. The time‘and date are lost, and
serve:to remiind the user that the baftery in the IC is
dead.
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« Temperature Probe Input

Thechamber:draintemperature probe (thermistor) is:
conriected 10 this PC board at connector P4. The,
thermistor-exhibits a- DECREASING resistance: be-
tween its two wires when temperature increases.
Figure 3-5showsihe approximate resistance for the
thermistor probe:-versus temperature: More precise:
values; for troubleshoofing ‘purposes, are given in

Section 6, Table:6-5.

Note: Although the probe responseiisinonlinear, the.

microcomputer program has a lifiearizing routine
which it-applies to theprobe signal after A/Diconver-
sion.

Theprobe signalisbutfered by opamp U21, and then'

applied 1o ‘an'8-bit analog-to-digital conventer (A/D)
U8. The temperature signal, how in digital form, is
read by the microcomputer IC. R10 adjusts the

“zero” calibration of the temperature channel:and.R4.

adjusts the; “gain.”

« Digital Input/Output (/0) Expander:
IC U18, an Intel 82CSS CMOS 110 expander, provides
24 lines, of digital I/O capability for the, microcom-
puter, organized ds thrée 8:bit ports, A thni C.
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22500
20000 =
17500
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10000 4
7500

5000 =

2500 <4

0 T T T Ty
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TEMPERATURE (Degrees F)

RESISTANCE (ohms)

FIGURE 3-5 - Temperature vs. Resistance

The.read/write port is selected by address lines A0
and A1, with data appearing at DO thru D7.

Port A of this IC.drives the circuitry for the 120-volt AC
solenoid valves. The Control PC board has the
Capability-of conitrolling up 1o eight-solenocids or other
120-volt AC loads.

Eachrot the eight control lines from Port A (PAQ thru
PA7)swi 5 an opto-couple

solationofthe 120-VAC solencid powerfromthe DC
power on the' PC:board. The opto-coupler in turn
-swilches atriac, wiredtoilsoutput (@9, @10, etc.),on
and off to control the solenoid valve wired to the triac
output. Opto-couplers incorporate "zero-crossing”
turn:on to prevent transient signals from being gen-
erated:

Port 'C (PCO thru PC7) of U18 sends data to the
printer on the Printer PC board.

Port B "(PB.'(?S"thm PB7) of U18 sends data to the rear
display module:on double-door stéritizers.

« External Switch Inputs
Inputs to the Control. board, from ‘external switches
‘arétermed “limil switch” (LS} inputs (LS1thni LS11),
-evénthiough;strictly speaking, some inputs are from
fouch pads, relay contacts, etc. These:come into the
board at plug P1.
Note: For board protection,. all the LS inputs are
‘shuntéa by zewer diodes to. DC common (D7 thru
‘D18) to clamp:the inputs to 8 volts maximum.

Thiese switch inputs are summarized as.follows:

1. Demand Print/Duplicate Print (LS10)

. Print Values (LS11) .

. Boiler Overfill (flooded) Contacts (LS2)

. CR1 (Door Switch Relay) Contacts (LS4)

. Rear Control Panel Cycle Touch Pads (LSS thru

LS9) ‘
8. Door Locked Contact (LSO - Front; LS-1- Rear)

All of the switch inputs are at § volts DC when the
respective switch is open, and 0 volts DC when the
switch is closed.

« Watchdog IC

In order to prevent solenoid valves from energizing
onfailure of the microcomputer or associated ICs, the
Coptrol PC board incorporates a “watchdog" IC,
U14. The microcomputer must continuously pulse

o A W N

the watchdog timer at intervals of less than one -

second, otherwise the watchdog IC turns off all of the
opto-coupler ICs, which in turn causes all solenoid
valves 10 shut off. The watchdog IC also attempts to
réstant the microcomputer by sending it a RESET

puise.

+ Door-Switch Steam Valve Lockout

To eliminate any possibility of the steam-to-chamber
solenoid valve(S2) being energized due 1o a contro|
failure when the door is open, relay CR1 coil is wired
to the normally open contact-of the door switch, and
the AC neutral connection fo S2is, wired throtighithe
normally open contact on CR1. Therefore; the AC
neutral to, 52 solenoid valve is comipleted.only when
the door is locked.

A setof CR1 relay contacts input tothe contral (LS4),
This dllows the control to check for CR1 faiiure by
comparing the state of these contacts withthe state.
ofthedoor switch(es). That.is, whenthedoorisopen,
CR1 relay should be. energized the the normally

closed contacts 10 the control should be operi.
« On-Board Power Supply

Anon-board power supply provides power to56th e
Contr! PC board and Printer PC board. Thé cirguit
is straightiorward. Transformer T1 steps 120 vol
AG down'10:20 volts AC. Diodes D3 and| vide
full-wave rectification and capacitor C1 filters the
diode output. This unregulated, 8-volt nominal DC
voltage furnishes power tothe Printer.PC board 5-vot
regulator.

Theunregulated8volts DC is also applied iothe input
ofthe 5:voltregulator (VR1)onthe Cor C board
Théanput'ol‘ghig‘rggulaxorprqvid
onthe Conirol PC.board and also certain'portions of
the Printer PC bdard.

* Power Supply “Crowbar” Circuit

The power supply incorporates an overvohage pro-
tection; or. “crowbar” IC (LJ16). (The term “crowbar”
comes from the.analogy of dropping a crowbar across
two power conductors, say two phases of 3-phase,
440 VAC.) If the output of regulator VR1 should
exceed.5.75 volts, U16'turns on'SCR Q1. Because
Q1 is connected across, the 8-volt DC unregulated
supply, when Q1 tums on it dead-shorts the trans-
former and diodes, causing the 1/4-amp fuse (F2)in
the control column to blow. This action protects the
ICs on the Control PC board from oveivoltage dam-
age, i.e., a regulator failure will not cause extensive
secondary damage to the board.

The microcomputer IC reads the 6-pole Dip switch
$16 onthe PC board which sets the various options
described.in sections 2and 7, suchas AM/PM versus
Miltary Time, etc.

Printer PC Board (Figure 3-6)

The Primer PC board operates under the control of the
microcomputer on the Control PC board. The two
boards are connected together by a 50-conductor rib-
boncable. The Printerboard incorporates a microcom-
puter IC, U4, which is completely dedicated to control-
ling the 24-column thermal printer mounted on the
board. The 40-character alphanumeric display, also
mounted to this board, receives data for display from it.

« Printer Circuit Description

Theprinter circuitis composed 6t U2, U3 and U4, with
associated resistors, capacitors, diodes, etc., and
the.printer itself.

The printer is.a'24-column, thermal, dot-matrix type.
Characters areformed by heating thethermal paper,
causing'i o blacken in pattemns of small dots. Each
character has a 5 (across)x 7 (down) dot matrix.

As mentionéd, IC U4 is.amicrocomputerdedicatedto
operating the printer, with built in RAM and ROM
memory. Fromthe standpoint of the:microcomputer
on the, Control PC. board, the prifiter circuit appears
as an 8-bit data port for wriling data to be printed, a
PRINTER READY signal (data cannot be:sent tothe
printer too quickly), a STROBE signal (sighals the
printer to begin printing), and a RESET signal (halts
Jprinting-and returns the print head o:its home posi-
tion).

Use of a dedicated printér conirol frees the: main
‘microcomputér on the Conirol PC board to do other,
more important-tasks.

IC U3.is wired as a free-running osciilator with an
adjustable frequency. The output frequency of this
oscillator diréctly controls the darkness of the print-
out. A Unique feature of this circuit is that. it is
temperature-compensated.by a small ori-board ther-
mistor, RT1, Changing temperatures inside the
control column would otherwise'cause the:darkness
of the printoutto vary, i.e., darker at higher tempera-
‘tufes and lighter at lower temperatures.

There is a printout darkness whichi is the best com-
promise of printer life and legibility, greater darkness
'shortens: printer life, lighter print is ditficult to read.
This is:the Teason that the control:contains a “printer
frequency adjust” routine. The frequency being
adjusted is that of the U3 oscillator. -

IC U4 accepts a 24-character string (8-bit ASCli)
fromthe microcomputer on the Control PC board. It
then prints this string as 7 rows of dots, advancingthe
paper by activating the printer motor. The.print head
travels along a shaft, also driven by the printer motor,
with a spiral pattern cut into it, translating the rotary
shaft motion to linear travel of the head. IC U2 acts
as a butfer for the printer heaters. it amplifies low
power signals from U4 to-a level capable of handling
the healer current. When the character string is
pprinted, the IC U4 READY signal indicatés 1o the
Control PC board that the printer is available to.print
more characters.

The printer fumishes a motor speed input, desig-
nated TG (tachometer generator), to the micro-
computer. The pulsating input permits the micro-
computer to determine printhead speed and tum the
motor on and off as required to maintain head speed.
Without #t, character dot spacing is inconsistent.
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Because the printer circuit contains a number of
signals switching at relatively high currents, it is a
potential'source of electrical noise. Toreduce noise,
this circuit is run from its own power supply and DC
common, isolating it from other circuitry.

« Digital /O Expander

As:on the Control PC board, an 8255 I/0 expander,
US provides three 8-bit expansion ports for /0. Port
A (PAO thru PA?) is used for displayed characters.

Pon B interfaces with the 8-pole Dip switch (PBO thru.
PB6).

Two bits of Port C controlthe display module. Three
bits are DC outputs, none 'of which are used on this’
unit. One bit 6ach on Pons B and C adre limit switch
inputs LS12'and LS13.

+ Pressure Transducer Input

The pressure transducer interfaces with the Printer
board. Voltage regulator VR2 supplies powerto ICs
U8 and U9, isolating them from the remaining cir-
cuitry.

Thepressuretransducer signal range is 0-50mv DC,
representing 0-50 psig. Asectionofl)-2 amplifiesthe
sighal and sends.it to U8, an 8 bit A/D converter, for
conversionto digital form. Two adjustments, R26 for
full scale-and R25 for zero calibrate the préessure
channe! 1o the range of 0 psig to about 32 psig.

» Touch Panel Inputs

Front Panel butions connect to the Printer PC board
at J11. Zener diodes D3-D14 provide spike protec-
tion. IC U1, a Schottiy octal buffer, buffers the switches
before touch pad signals connect to the main bus.

« Display Reset Circuit

Relay CR1 prevents random characters from ap-
pearing on the display(s) when a power failure or
brown-out occurs. When this happens, CR1 coil
deenergizes and cuts powertothe display module(s)
when its contacts open. This provides a power-up
reset to'the display module(s).

Auxiliary Power Supply

An auxiliary power supply is used to provide ,S-v,c_ah
power for the V- display module.and, for Vacamatic
sterilizers only, the 12-volt DC power required for the

The5-voltoutputis rated at 6.0 amps maximum andthe
12:volt output at 2.5 amps maximum. The power

- supply is. an off-the-shelf design, and is treated. as a

black box inthis application. Adjustments are available
on the supply to trim voltage output settings. Trou-

bleshooting is limited to checking the outputs for proper

vohage.and acceptable fipple.

The power supply incorporates overcurrent protection,
known as “foldback current limiting,” on both outputs.
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FIGURE 3-8 - Printer PC Board Block Diagram
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That is, if the current exceeds the maximum rating, the
power supply protects itself by shutting down until the
short is cleared.

Display Module

Thedisplay module is a microprocessor-based, off-the-
shelfdisplay systemcontaining allthe necessary power
conversion and formatting electronics o accept a string
of 8-bit ASCII characters on two lines of 20 characters/
line. it requires only a 5-volt power supply. A full set of
upper/lower-case letters, numbers, and some special
characters can be displayed as a 5 x 7 dot-matrix type
character. '

Aswiththe printer, the display appears tothe micropro-

cessor as an.8:bit data port to which to send data. The

display holds its BSY (busy) line at 0 volts to receive
data and switches it to 5 volts when occupied ‘with
internal formatting and display. ‘The microcomputer
activates the WR (write) input to tell the display module
to display the data sent.

The vacuum-fluorescent display technology used of-
fers good brightness at reasonable power consump-
tion, with long-life. However, because the power re-
quirement exceeds the 5-volt power available on the
Control PC board, the auxiliary power supply feeds the
5-volt power to'the display module.

The display module contains a self-test routine which
displays the entire character set (including characters
from several foreign languages). The routing: is se-
lectable from Dip switch #1 on'the 8-pole Dip switch on
the Printer PC board. Service on the display is limited
fo checking the self-test routine as a means of isolating
errant displays between the display module and the
Printer PC board.

Ondouble-door sterilizers, the same display module is
also used at the non-operating end. It displays the
same information that appears on the operating end.

Touch Panel (Display Overlay)

The cycle select, reset, and values changing touch
pads are contained on a self-adhesive “display over-
lay” or “touch panel.” The touch pads are of the type
with very limited travel, thus the Control board beeper
sounds whenever one of these pads is pressed. The
touch pads come outtooneconnector, P14. Thetouch
panel is easily replaced by peeling it off the control
assembly.

Ondouble-door units a second touch panel, identical to
the front touch panel, is used at the non-operating end.

Note: The change values touch pads are purposely
covered by sheet metal at the non-operating end so that
Cycle settings cannot be made from that end.

Pressure Transducer - Gravity Units

The Gravity pressure transducer is a strain-gauge type
with an output signal referenced to local barometric
pressure, and a working pressure of 0 1o 50 psig. At

local pressure (i.e., with the chamber door open), the
outputis 0 mV DC. AL50 psig. the output is S0 mV DC.
The gauge-type pressure transducer is used on these
units because this type does notuse vacuum level as
animponant cycleparameter, although it draws several
inches of vacuuminthe DRY phase. When in vacuum,
the pressure display réads “P < 0" psig.

Pressure Transducer - Vacamatic Units

The Vacamatic pressure transducer is a strain-gauge
type with an output signal referenced to zero. absolute
pressure (i.e., perfect vacuum)and a working range of
0to50.psia. Atperfect vacuum, the outputis 0mV DC,
and at 50 psia (approximately 35 psig), the output is 36
mV DC. Conversion to gauge readings is done in
software. The display reflects changes in local baro-
metric pressure.

Control Programming
Following is a description of the control program exe-
cuted by the microcomputer.
* Power-Up Routines
On power-up the battery-backed RAM memory con-
tains allthe cycle settings, time, date and in cycle/out
of cycle status of thie machiie when it was last
‘powered down.
The control turns on AC6, auto-utilities/steam gen-
erator, and determines if the power failed in cycle. If
§0, it determines from RAM which cycle and what
phase ofthecycle it was in, and responds as follows:

1. Prints power-fail header.

2. LEAKTEST (Vacamatic units»onlf) -restarts from
beginning.

3. CONDITION - as follows:
a. PURGE - resumes cycle. ‘
b. Vac PULSE (Vac units only) - restarts.

¢. Pressure PULSE (Vac units only) - resumes
cycle.

d. CHARGE - resumes cycle.

4. STERILIZE - resumes sterilize timing unless
temperature has droppéd below setpoint. If tem-
perature has dropped below setpoint when power
is reslored, control restarts sterilize timer (in Hos-
pital mode), or can resume sterilize timing (in Lab
mode).

. EXHAUST (above 3 psig) - resumes cycle.
. DRY - resumes dry timer, continues. cycle.
. AIR BREAK - resumes cycle.

. Liquids Cycle 10:minute wait - prevents a RESET
and restarts waittime. If:a RESET is attempted,
dispiays-and prints wamning.

W N OoOOm
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It there was no power interruption duringa cycle, a
normal start-up occurs as follows:

1. Itone of the seli-test Dip switches. is set, it jumps
1o one of those routines, otherwisé. . .

2. The normal.power-up header is printed.

3. The-auto-utilities solenoid valves are tumed-on if
option is installed.

4. |If pressure in the chamber exceeds 2 psig (fixed
setpoint), the control turns on S3, S4 and, if a
Vacamatic unit, S7, and waits for pressure to
decrease. A warning is displayed (temp and
pressure are typical):

PRESSURE T=223F
IN CHAMBER P=4psig
along with door(s) status.

§. The control examines foursensorinputs forfailure,

and if a failure is detected, reacts as follows:
a. Temperature probe signal greater than 290°F:
Prints. . .

* ALARM
FAILURE READING TEMP,

Displays. . .

*ALARM!
COMPONENT FAILURE

b. Pressure transducer signal greater than 44
psig:
Prints. . .

* ALARM
FAILURE READING PRESSURE

Displays. . .

*ALARM!
COMPONENT FAILURE

¢. CR1 door switch relay:
Prints. . .
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Displays. . .

*ALARM!
COMPONENT FAILURE

d. Boiler (steam-generator) flooded relay:
Prints. . .

* ALARM
BOILER FLOCDED

Displays. . .

*ATARM!
BOILER FLOODED

Note: The sensor check starts on power up and
continues in of ‘out of cycle, except during the
Purge phase.

6. If the SAVE VALUES and CHANGE VALUES
pads are: both pressed. on power up, or if the
battery IC is dead, the RAM memory is cleared of
cyclesettings and thedefault settings are loaded
‘in from EPROM.

If unit is & Vacamalic sterilizer, the control then

promptsithe user to select or bypass the LEAK TEST

cycle. if the LEAK TEST is bypassed. the control
then prompts'the userto. select or bypass the DART

(Bowié-Dick) cycle. Ifthe DART cycle is bypassed,

the control goes to the Out of Cycle routine (see

following). lf the DART cycie is selected, the control
prompts the user to select or bypass a “warm-up”
cycle prior to running the DART cycle.

Note: The LEAK TEST and DART cycles are ONLY
available 6n power up and.only on Vacamatic steril-
izers.

If unit is a Gravity sterilizer, the control goes directly
to the Out of Cycile routine.

« Out of Cycle Routine

1. The display alternates between showing the four
cycle types currently programmed, and a second
display showing current chamber temperature
and pressure, time of day, and curient status of
the door(s). . .either unlocked, or locked (READY).

2. lf the PRINT rocker switch is pressed, a copy ot
the last cycle run is printed.

3. lf the PRINT VALUES rocker switch is pressed,
the current cycle settings are printed.

4. If the CHANGE VALUES touch pad is pressed,
control enters the CHANGE VALUES routine,

allowing the operator to change cycle types, cycle
settings, time, etc.

5. Ifacycle touch pad (#1 thru #4) is pressed, front
orrear (if double-door unit), cycle settings for that
cycle are displayed for five seconds, or for as kong
as the button is held.

€. If a cycle touch pad (#1 thru #4), front or rear (if
double-door unit), is pressed twice within. five
seconds, the cycle programmedtothat touch pad
starts.

7. itunitis setfor the Auto-Utilities Shutdown option,
control monitors the Auto-Utilities Shutdown time
and, when reached, turns off the AC6 output for
the utilities solenoid valves.

¢ In-Cycle Pressure/Vacuum Alarms

When any of the following alarms occurs, the buzzer
atthe control end (and. if a double-door unit, the non-
operating end) of the sterilizer puisates. If a cycle
selectorbutionat either.end is pressed, thie buzzer(s)
issilenced, andthe unit continuestotryto achievethe
temperature or pressuré setpoint.

- TOO LONG IN EXHAUST

Inthe CONDITION phase, if the sterilizer takes too
long (defaulttimeiis 5 minutés) to exhaust pressure
from the end of the PURGE phase, or from the P1
(PS-1 setting Vacamatic units only) down to the P2
(PS-2, default = 1psig) setting, the TOO LONG IN
EXHAUST alarmis prinied.

~ TOO LONG IN EVACUATION (Vacamatic Units
Only)

Itthe sterilizertakestoo long (defaul timeis 20 min-
utes) to pull a vacuum from the end of thie PURGE
phase, or the P2 (PS-2) setting in CONDITION,
downtothe V1 (VS-1)setting (defaut=10.0 in.Hg),
the TOOLONG IN EVACUATION alarmis printed.

- TOO LONG IN CHARGE

lfthe sterilizertakestoo long (default time is 20 min-
utes) in the CHARGE phase of CONDITION prior
1o reaching the set sterilizing temperature, the unit
prints the TOO LONG IN CHARGE alarm, or too
long to reach P1 (PS-1) in a vacuum pulse (for
Vacamatic units only).

- TOO LONG IN FAST EXHAUST

i the sterilizer takes too long (default time is § min-
utes) to exhaust, from the beginning of the exhaust
phase down 10 P3 (PS-3) setting, the TOO LONG
IN FAST EXHAUST alarm is printed.
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- TOO LONG IN SLOW EXHAUST

During a Liquids cycle, if the sterilizertakes more
than one hour to reach the P3 (PS-3) setting
(default is 3 psig) from the beginning of slow
exhaust (end of sterilize phase), the TOO LONG IN
SLOW EXHAUST alarm is printed.

- TOO LONG IN VENT

During a LIQUIDS cycle on Vacamatic -and all
Gravity unit cycles, if the sterilizer takes morethan
six minutes to exhaust from P3 (PS-3) setting
(default is 3 psig) to the P2 (PS-2) setting (default
is 1 psig), the TOO LONG IN VENT alarm is
printed. During a FLASH or GRAVITY cycie.on a
Gravity unit only, if the sterilizertakeslonger than
§ minutes to return to' 0 psig after the DRY time
times 6ut, this alarm is printed.

- TOO LONG IN AIR BREAK (Vacamatics Only)

Ilthezsterilizer) takes more than'5 minutes to reach
2 in.Hg after the DRY timer times out, the TOO
LONG IN AIR BREAK alarm is printed.

Undertemperature During Sterilize

‘It the chamber temperature drops more than 2°F

" below the set sterilizing temperature during STERIL-
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IZE (default setting), the sterilize timier is reset (hos-
pital mode) or put on hold (lab mode) until the
temperature recovers to set temperature. The dis-
play shows UNDERTEMP. The minimum tempera-
ture during the undertemp condition is printed.

Overtemperature During Sterilize

It the chamber temperature excéeds the overtem-
perature setpoint, (default = 20.0°F), the sterilize
timer is stopped until the temperature returns to
within the overdrive setpoint. If the temperature re-
turns to within the overdrive setting, the cycle contin-
ues. The maximum temperature reached during the
overtemp condition is then printed.

Boiler Flooded

Control monitors the integral steam generator through-
out the cycle (refer to Section 3.5). if boiler-fiooded

condition occurs, alarm sounds, BOILER FLOODED
is printed and cycle stops.

Temperature-Reading Error

Control monitors for this condition throughout the
cycle. 1t condition occurs, alarm sounds, FAILURE
READING TEMP is printed and cycle halts. Unit will
not retumn to READY until faiture is corrected.

Pressure-Reading Error

Control monitors for this condition throughout the
cycle. If condition occurs, alarm sounds, FAILURE
READING PRESSURE is printed and cycle hats.
Unit will not returnto READY until failure is corrected.




+ CR1 Relay Fallure

Control monitors for this condition throughout the
cycle. iconditionoccurs, alarmsounds, CR1 RELAY
FAILURE is printed and cycle halts. Unit will not
return to READY until failure is corrected.

« Front Door or Rear Door Open

it eitherdoor switch deactuates during a cycle, alarm
sounds, message is printed and cycle aborts. The
controlexhausts the chamber andretums tothe NOT
READY state. -

Seli-Test Modes

I Dip switch #4 on either the Printer PC board or the
Control PC board is setto ON when powering up, or is
switched 10.0N followed by.pressing the RESET touch
pad, the control enters the Self-Test miode. It stays in
this mode until the Dip switches are set to OFF, fol-
lowed by cycling the power OFF and then ON, or'by
pressing RESET.

The control prints:

¢ EAGLE 3000 GRAVITY  * | or Vacamatc, as applicabie
* E2GADO.ABS! 7/10/88 « Program revision may vary

The control then checks the Dip switch #4 setting on
each ofthe two boards to determine which of the follow-
ing routines to enter:

+ Service Test Mode

It Dip switch#4 onthe Printer PC board is ON and Dip
switch#4 onthe Control PC board is OFF, the control
enters the Service Test mode. K remains inthis mode
until Dip swtich #4 on the. Printer PC board is: posi-
tioned to OFF, followed by cycling the power OFF
and then ON, or by pressing RESET.

The1eatures of the Service Test mode are described
in detail in Section 7.
« Printer Frequency Adjustment

1t Dip switch #4 onthe Control PC board is ON and Dip
switch #4 on the Printer PC board is OFF, the control
enters the Printer Frequency Set mode. It remains
in this mode until Dip swiich #4 on the Control PC
board is positioned to OFF, followed by cycling the
power OFF and then ON, or by pressing RESET.

inthis mode, thedrequency of the free-running oscil-
lator that controls printout darkness is displayed. The

service technician can then adjust the printer dark-
ness for optimum printer life. Refer to Section 7 for
adjustment procedure.

o Burn-in Test

If Dip switch #4 on both the Control and Piinter PC
boards is postioined to ON, the control enters the
Burn-In Test mode. i remains in this mode until the
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Dip swtiches are positioned 1o OFF, foliowed by
cycling the power OFF and then ON, or by pressing
RESET. The following is displayed. . .

*

*

« Current date
and time

* BURN IN TEST
* EAGLE 3000

and printout occurs. . .

BURN IN TEST
10/12/88

10:23:04A

The Burn-In Test sets aflag to-clear arid reload (from
EPROM,) the memory of the RAM IC with all the
default (factory) settings. Thisprocedure is notused
in the field.

« Manufacturing Burn-in

Bumn-In can be performed from the touch pane! by
pressing and holding the CHANGE VALUES and
SAVE VALUES touch pads while powering up with-
out aftering the Dip.swtiches. The control prints:

MFG BURN IN AT 10:23:04A

The default setfings are then’loaded into RAM mermory
from EPROM. The control returns to normal opera-
tion.

3.4 CYCLE DESCRIPTIONS

Note: For graphic represenitations of the cycles and
operation of the.solenoid valves, see the cycle graphs
on pages 6-2 through 6-6.

Gravity Cycle - Gravity Sterilizers

It no numerical Cycle Selector touch pad is programmed
for a Gravity cycle, operator must program a 250°F
(121°C) or 270°F (132°C) gravity cycle with desired
STERILIZE and DRY (if desired) times to one of the
numbered pads (1 thru 4). After loading machine,
door(s) mustbe locked. Display indication, DOOR UN-
LOCKED, goes off and display shows READY. Opera-
tor initiates cycle: by pressing, twice, the numerical
Cycle Selector touch pad programmed for the desired
Gravity cycle.

1. During the PURGE phase of the cycle, the steam-
to-chamber (S2), fast-exhaust (S3) and exhaust-
cooling (S4) solenoid valves are energized (opened)
in order o quickly displace the air in the chamber
with steam. The 60-second purge timer begins to
count down. Purge timer times out.

2. After the 60-second PURGE phase is completed,
$3 and $4 close and the slerilizer begins to build
pressurein the chamber. After proper temperature

70432240

is reached, the STERILIZE phase of the cycle
begins. The following sequence of actions occurs in
the machine:

» Solenoid valves S3 and S4 turn off.

* Whensterilizingtemperature is reached, STERIL-
IZE phase begins. The STERILIZE timer begins
to count down from the preset time.

e When the chamber temperature is ess than the
overdrive setpoint (TS-2, default=3°F above set-
point), S2 turns on. When chamber temperature
is greater than setpoint, S2 turns off. The control
has a 1.5 second delay for turning S2 on and off
thus preventing the solenoid. from “chattering”
(i.e., cycling on and off rapidly).

3. After the STERILIZE phase is comiplele, the steril-
izer goes into the EXHAUST phase. The following
sequence of actions occurs in the machine:

* Solerioid valve S2turns off. Solenoid valves S3
and S4 um on for fast exhaust.

If no DRY time was sef. . .

* At1psig, display reads COMPLETE and solenoid
valves S3.and S4 turn off.

If DRY time was set. . .

o When the chamber has. exhausted to 3 psig,
(pressure setpoint PS-3) the controller stants the.
DRY timer. At the samié time, solencid valve S4
turns off and S5 (steam-to-ejector) turns on and
begins to evacuate the chamber. Chamber pres-
sure during the drying period will vary from 0 to 2
in.Hg (vacuum).

» During this period air is drawn into the chamber
through the bacteria-retentive filter' and check
valve. When the DRY timer times out, solenoid
valves S3 and S5 turn off.

* When chamber pressure reaches 0 psig, control
waits for 10 seconds, then buzzer begins o sound
and display indicates COMPLETE. Solencid vaive
§3 turns on.

4. Buzzer sounds for 60 seconds. Whan door is

opened, buzzer stops, solenoid valve S3 tums off
and display shows DOOR UNLOCKED.

Gravity Cycle - Vacamatic Sterilizers

it no numerical Cycle Selector touch pad is programmed
for a Gravity Cycle, operator must program a 250°F
(121°C) or 270°F (132°C) gravity cycle with desired
STERILIZE and DRY (it desired) times to one of the
numbered pads (1 thru 4). Afier loading machine,
door(s) mustbe locked. Display indication, DOOR UN-
LOCKED, goes off snd display shows READY. Opera-
for initiates cycle by pressing, twice, the numerical
Cycle Selector touch pad programmed for the desired
Gravity cycle.
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1. During the PURGE phase of the cycle, the $2, $3,
$4 and S7 solenoid valves are energized (opened)
in order to quickly displace the air in the chamber
with steam. The 60-second purge timer begins to
count down. Purge timer times out.

2. After the 60-second PURGE phase is completed,
$3, S4and S7 close andthe sterilizer begins to build
pressure inthe.chamber. After proper temperature
andpressure are reached, the STERILIZE phase of
the cycle begins. The following sequence of actions
occurs in the machine:

 Solenoid valves S3, S4 and S7 turn off.

* Whensterilizingtemperatureis reached, STERIL-
IZE phase begins. The STERILIZE timer begins
to count down from the preset time.

o When the chamber temperature is less than the
overdrive setpoint (TS-2, default=3°F above set-
point), S2turns.on. When chamber temperature
is greater than setpoint, S2 turns off. The control
has:a 1.5 second delay for turning $2 on and oft
thus preventing the solenoid from “chattering”
(i.e, cycling on and off rapidly).

3. Afterthe STERILIZE phase is complete, the steril-
izer goes into the EXHAUST phase. The following
sequence of actions occurs in the machine:

* Solenoid valves S1and S2 close. Solencidvalves
$3,.54 and S7 opén forfast exhaust. Chamberis
quizkly evacuated.

If no DRY tirmie was set. . .

e Wheén chamber pressure approaches atmospheric,
solenoid valves $4, S3 and S7 close. $1 solenoid
valve opens. Display indicates COMPLETE and
buzzer begins to sound.

If DRY time was set. . .

» When the chamber has exhausted to 3 psig,
pressure setpoint P3 (PS-3), the DRY timer starts
and S4 closes. Chamber pressure during the
drying period will be about 26 10 28 in.Hg.

* Whenthe DRY timertimes out, solenoid vaives S3
and S7 close, and S1 opens. Chamber vacuum
begins to break through S1.

+ Whenchamber pressure is at least 2 in.Hg, buzzer
begins to sound and display indicates COMPLETE.
Solenoid valve S3 opens.

4. Buzzer sounds for 60 seconds. When door is

opened, buzzer stops, solenoid valve S3 turns off
and display shows DOOR UNLOCKED.

Liquids Cycle

If no numerical Cycle Selector touch pad is programimed
for a Liquids cycle; operator must program a 250°F
(121°C) cycle with desired STERILIZE times 1o one of
the numbered pads (1 thru 4). After loading machine,




door(s) must be locked. Display indication, DOOR
UNLOCKED, goes off and display shows READY.
Operatorinitiates cycle by pressing, twice, the.numeri-
calCycle Selectortouch pad programmed for a Liquids
cycle.

1. During the PURGE phase of the cycle, solenoid
valves S2, 83 and S4 (and'on Vacamatic units, S7)
are energized (opened) in order to.quickly displace
the airinthe chamberwith-steam, The 60-second
purgetimerbeginstocountdown. Purgetimertimes
‘out.

2. After the 60-second PURGE phase is completed,

$3 and S4 (and-on Vacamatic units, S7) close and-

the sterilizer begins to build pressure in'the cham-
ber. After. proper temperature and pressure are
reached, the STERILIZE phase ofthe cycle begins.
The following sequence of actions occurs in the
machine:

* Solenoid valves S3 and S4 (and on Vacamatic
units, S7) close.

« When sterilizing temperature {250°F) is reached,
STERILIZE phase begins. The.STERILIZE timer
begins to count down fromthe preset time.

* When the chamber temperature is:less than the
overdrive sétpoint (TS-2, defauh=3°F above set-
point), S2 turns.on. When chamber temperature
isgreater thean setpoint, S2turns off. The control
has'a 1:5 second delay for turniong S2 or and off
thus preventing the solenoid from “chattering"
(i‘e., cycling on.and off rapidly). ’

3. Atier the STERILIZE phase is complete, the steril-
izer goes into the.EXHAUST phase. The following
sequence of actions.occurs in the machine:

o Solenoid valve S2 closes. Chamber exhausts
slowly through the slow-exhaust needle vaive.

¢ Whenthe chamber has exhausted to 3 psig, pres-
sure setpoint P3 (PS-3) , the.controller energizes
83 to quickly empty the chamber of rémaining
steam. WARNING HOT LIQUIDS is displayed.
4. When'the:chamber is exhausted of steam to 1 psig
of pressure setpoint P2 (PS-2) this signals the end
of the cycle. The following actions occur at the end
of the cycle:

o At 1psig, pressure setpoint P2 (PS-2), WARNING
HOT LIQUIDS is displayed. Buzzer begins to
sound for 5 seconds. The control waits for the
door {0 be opened.

» When door is opened (only cracked open 1" for
the first ten minutes following sterilization),
display atemates between WARNING HOT LIQ-
UIDS and UNLOAD time countdown.

o After 10 minutes, buzzer sounds for 2 seconds

indicatingthat itis safe to remove the load. Printer
prints READY TO UNLOAD.

_Flash Cycle

The Flash cycle is a Gravity cycle used for quick
turnaround of unwrapped instruments. Because of the
type otload, a minimal DRY time of one minute is used.
A STERILIZE time of either three or ten minutes is
used, depending onthe typeof load being processed.

The previous cycle descriptions fora Gravity cycle on
a Gravity sterilizer or Vacamatic sterilizer apply to the
Flash cycle for each unit respectively.

Prevacuum Cycle - Vacamatic Sterilizers Only

If no numerical Cycle Selector touch pad is programmed

fora Prevacuumcycle, operator must programa 270°F

(132°C) cycle with desired STERILIZE times to:one of

the numbered pads (1 thru 4). After loading machine,

door(s) must be locked. Display indication DOOR

UNLOCKED goes off and display shows READY.

Operatorinitiateés cycle by préssing, twice, the numeri-

cal Cycle Selector touch pad programmed for a Prevac

Cycle.

1. During the PURGE phase of the cycle; the steam-
to-chamber (S2), tast-exhaust {S3), exhaust-cool-
ing (S4)and vacuum-water (S7) solenoid valvesare
energized (opened) in order10.quickly displacethe
airinthechamberwithsteam. The 60-second purge
timer begins to count down. Purge timertimes.out.

2. The'second phase ofthe Prevacuumcycle consists
of a series of four vacuumipiessure pulses. During
this pat of the conditioning phiase, the chamber is
alternately pressurized and then exhausted until a
vacuumis drawn. Thistypeof conditioning assures
optimalutilizationofthe vacuumsystemforetfective
conditioning of loads that are -appropriate for this
method of sterilization. The following sequence of
actions occurs in the machine:

« Solenoid valves S1 (fitered-air) and S2 close.
The 1-minute vacuum timer begins timing when
chamber pressure drops to the P2 (PS-2) set-
point, 1 psig.

+ A vacuumis produced in the chamber. When 10
in. Hgvacuuminthechamber is achievedand the
vacuum timer times out, S2 opens again to admit
steam to the chamber to begin repressurizing.
Simultaneously, solenoid valves S3, S4, and S7
close.

o When chamber is pressurized to 26 psig (P1 set-
point) S2 again closes and valves S3, S4 and S7
open to evacuate the chamber until a vacuum is
again produced.

¢ The entire sequence is repeated until three pres-
sure puises and four evacuations have occurred.
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3. After the fourth evacuation, the chamber is again
g;egs;surized and the STERILIZE phase of the cycle
INs:

¢ 83,84 and S7 close and S2 opens in order 1o build
pressure inthe chamber.

¢ Whensterilizingtemperatureisreached, STERIL-
IZE timer begins to count down. S1 is turned off.

¢ When the chamber temperature is less than the
overdrive setpoint (TS-2, default=3°F above set-
point), S2 turns on. When chamber temperature
is greater than setpoint, S2 turns off. The control
has a 1.5 second delay for turning S2 on and off
thus preventing the solenoid from “chattering”
(i-e., cycling on and off rapidly).

4. Afterthe STERILIZE phase is complete, the steril-
izer goes into the EXHAUST phase. The following
sequence of actions occurs in the machine:

* Solenoidvalves S1and S2 close. Solenoidvalves
$3, S4 and S7 open for fast exhaust. Chamber.is
quickly evacuated.

It DRY time was set. . .

 When the chamberhas exhausted to 3 psig, pres-
sure setpoint P3 (PS-3), the DRY timer stants.and
$4 closes. During the DRY period, a vacuum is
drawn in the chamber.

* When the. DRY timer times. out, sofenoid valves
§3 and S7 close, arid S1 6pens.

» When chamber pressure reaches.2 in.Hg, buzzer
begins t0sound and display indicates COMPLETE.
Solenoid vaive S3 opens.

§. Buzzer sounds for 60 seconds. When door is
opened, buzzer stops, solenoid valve S3 closes and
display shows: DOOR UNLOCKED.

If no DRY time was set; cycle completes the same
as a Gravity Cycle.

" Express Cycle (Vacamatic Uhits Only)

The Express.cycle is identical to the Prevacuum cycle
except that two CONDITIONING pressure/vacuum
wbe:y;r: UT‘P:: :;"g:ad ofthe fou';' usedforthe Prevac-
vum . Th is intended for wrapped hardgoods
loads only, where less air exists in the load.

Leak Test Cycle (Vacamatic Units Only)

On Vacamatic units, a Vacuum Leak Test cycle is
availableon power-up fo check for leaks. Control prints
outthe leakrate in mmHg/minute atthe end ofthecycle.
Cycle is useful as a check when Bowie-Dick test packs
or DART cartridges show signs of incomplete air re-
moval, since the Bowie-Dick sheeis or Dart canridges
are aon.;tims faulty, or incorrect techniques have
been used.

Current AMSCO standards call for the leak rate not to
exceed 1 mmHg/minute.

TheLeak Testcycleis essentially an Express cycle with
a 10-minute hold period during the DRY phase, during
which the control monitors the change in chamber
vacuum. The cycle creates the same chamber condi-
tions as those during normal usage.

Up until the Sterilize phase, the Leak Test cycle is
identicalto the Express cycle. Therefore, the following
description coversonly fromthe Chargephase onfothe
end of the cycle. The printout for the Leak Test cycle,
as shown in Section 2, identifies that a Leak Test cycle
is being run with the header “= LEAK TEST =.”

When270°F is reached during CHARGE, the chamber
exhausts, and avacuum is pulled with solenoid valves
83 and S7 on. S11ums on 1o seal the chamber.

Counting'down as in DRY, the Leak Test cyclepullsia
vacuum forten minutes with these solenoid valves on.
The display shows EVACUATING. When the ten-
minute timer times out, S3 ‘and S7 shut off. A two-
minute timer starts, and the display shows STABILIZ-
ING. Thistimeis requiredto allow the chambervacuum
10 stabilize after shutting off S3 and S7. At the end of
two minutes, the control reads and:stores the chambeér
vacuum level. A 10-minutetimeris started. Atthe end
oftenminutes, thechambervacuum levelisread again.
The-initial reading is subtracted from the final reading,
yielding the vacuum. leak over this 10-minute périod.
Whendivided by ten miniites, the leak rate is obtained.
This is the value printed. )

A nofmal AIR BREAK and CYCLE COMPLETE fol-
lows.

DART (Bowie-Dick) Test (Vacamatic Units Only)

To assure the effectiveness of.air removal, prevacuum
sterilizers are normally challenged daily by a specia!
test pack (Bowie-Dick) or other devices (such as the
AMSCO DART™) prior to running any prevacuum
cycles. This practice should be considered mandatory,
asmechanical air removal governs the sterilizing ability
of prevacuum-type sterilizing cycles.

Many manutacturers of air-removal test sheets speci
an exposure time at270°F of 3:30. Forthisreason, the
DART/Bowie-Dick cycle, with this exposure time pre-
programmed, can be selected on power-up. This
avoids having to set a special sterilize time at the
beginning of the work day just for this test cycle.

The DART/Bowie Dick cycle is identical to the Prevac-
uum cycle previously described, with the exceptions
that the exposure (STERILIZE) time is 3:30, and the
DRY time is one minute, sufficient to remove residual
moisture from a single Bowie-Dick test pack or DART.

Warm-Up Cycle (Vacamatic Units Only)

Prior 10 running a DART/Bowie-Dick cycie, the control
gives the operator the option of running an empty
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chamber “warm-up” cycle. This cycle heats up the
chamber and piping components to normal tempera-
turesito avoid excess condensation forming on the test
pack or DART if the steam supply was just turned on.
‘Such condensation would.not be representative of the
performance.ot the unit during the work shift.

The warm-up cycle is idertical to a Fiash cycle (de-
scribed previously), with athree-minute sterilizing time.
This cycle is identified on the printout as "= DART
WARMUP =*,

3.5 STEAM GENERATOR

Both Vacamatic and Gravity sterilizers are available
with abuilt-in.steam generator. Either a 30 kW (at 240
or 480 VAC) or a:22 kW (at 208 or 440 VAC) boiler is
used.

One of two generator miodels is supplied; either the AS
style model or the CHS style model. Models' can be
distinguished using information on the. generator data
plate.

The generator control circuit is' enabled when the
POWER switch on'the Control isturned on. Water-fill
and heater. control are independent functions. There-
fore, whenever the sterilizer is powered the generator
isaiso powered. The generator is also poweredthrough
the manual control system. A pressure switch, setat 8
control is activated; this water pressure is verited to
drain and the resultant switch closure turns on the'
generator.

Water Fill

The water-fill circult consists of four or two water-level
probes installed at the top of the generator pressure

vessel and wiredto a PC board in the generator control’

box. The PC boardinturn controls apump and solenoid
vaive in the generator water feed line.

AS Serles generators are equipped with four probes,
designated A through D. Rods A and D ere of the same
length; A being the low water level cut off (disables
heater if rod does not sense water), and rod D is a
redundant failsafe control rod. Rod B maintains mini-
mum water level under normal operation by causing the
pumptoturn onwhen fully exposed. Rod C monitorsthe
high water level. If rod C is contacted by water, the
water pump is shut off.

CHS Series generators are equipped with two
probes. The longer probe is the low water level cut
off (which disables heater if rod does not sense
water). The shorter probe is the water level control
fod, and &t is housed in a baffle tube to prevert
sccidertal pump control-due to spiashing or foaming.
The single level probe operates in the same way --
when the-water level reaches the probe; the pump
shuts off. When the water level drops, exposing the
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probe a time delay in the control board (approxi-
mately se-en seconds) is activated. If seven sec-
onds pass, and the piobe is still exposed, the pump
activates, and fills chamber to the leve! of the probe.

A sightglass at the rear (AS Series) or front (CHS
Series) of the generator provides a visual indication of
proper water level, normally oneinchfromthetop of the
glass.

Heater Controt

The heater CONTROL is enabled whenever the low
water-cut off control rod senses water. Atthat point the
heaters are fully submerged, and the generator can

‘safely be powered up. The CONTROL pressure switch,

set at 75.psig, controls the electric heater contactor.
Below 75 psig; this switch is closed, turning on the
electric heater elements and producing steam. The
switch shuts the electric heaters off at 75 psig. The
SAFETY pressure switch, set at 85 psig, provides
electiic heater shutoffin the event of CONTROL pres-
sureswitchfailure. OnAS Series theindividual switch's
differential is not. adjustable. On CHS series genera-
tors, switch differential can be adjusted. The CHS units
have a manual reset SAFETY pressure switch. The
génersitor will shut down jf the pressure exceeds the
switch setting. In such a case the switch must be
manually reset..

A 100:psig pressure-relief valve (safety valve) protects
the generator from ovérpressure in event of control
failure.

Anti-flood Circuit

The aniti-flood device is installed on Eagle 3000 steril-
izers equipped with electric steam generators. Two
different models of steam generator have been used;
the AS model andthe CHS model. The dataplateonthe
generator will note. which of the two models it is. Slight
differences occur between the circuitry of the two
models, so it is critical to determine which model you
have and refer to-the appropriate.schematic.

The anti-flood device consists of:
* & control box assembly mounted either:

* ‘onthe side of the generator control box in AS
models,

- ©f --

* on top of the generator control box in CHS
modeis,

* anormally closed (NC) solenoid valve in the gen-
erator steam outiet piping,
* and a water sensor in the generator steam outlet
piping.
The anti-fiood dévice is designed to monitor the steam
outiet of the generator. Inthe evert the steam outlet fills

Rev. 12/90

with water -- due to some equipment mattunction -- the
anti-looddevice causes aNC solenoidvalve, mounted
in the generator steam outiet piping, to de-energize.
Whende-energized, this steamto jacket solenoid valve
shuts off the steam outlet, thus preventing liquid from
entering the sterilizer chamber.

Sterilizer operators are alerted to the flood condition in
the following ways: The Eagle 3000 control sounds an
audible alarm, prints out and displays the alarm mes-
sage "ALARM BOILER FLOODED." if in cycle, the
Eagie 3000 control aborts the cycle. The anti-flood box
alsohas an indicating light to alert the operator thatthe
circuitry has sensed the presence of water.

Clrcult Description:

When the sterilizer is powered up, the anti-flood device
is energized through L1 and L2 on the Warrick coritrol
board.

The sensing probe, located in the steam outlet piping,
indicates either an open condition (no water in the
piping) or a shorted condition (water in piping). The
shorted condition sensed by the probe will be some
resistance value, dependent onthe actual resistance of
the water. Resistance in this situation is:never zero.

Note: The Warrick board sees this résistance change
as a change in voltage potential. in normal operation
the voltage measured across the probe and chassis
ground is 10 VAC. When the probe senses water, the
reducedresistance causes the voltage potential to drop
10 6 VAC (AS Series) or 3 VAC (CHS Series) or lass.
When voltage falls below activation level, the Warrick
board “recognizes” water in the piping. If water with very
high resistance is fed to the geneiator (e.g., distilled
waler), voltage may not drop 10 6 voits and thereforethe
anti-flood device will not function as intended.

The Warrick board, seeing an open condition from the
probe (normal operation, no water), energizes the
Warrick board relay and causes the NO contact to
close. This action feeds 120 VAC to a control relay
located in the anti-flood box:

= On AS modals this relay is designated CR1 (see
Schematic SK-880204).

=~ On CHS models the designation is 2CR (see
Schematic: Optional CHS Series Electrical Steam
Generator).

On both modeds the control relay’s normally open (NO)
contacts close, feeding a DC ground signal to the
sterilizer control. Sterilizer wires 36 and 51 are con-
nected to this NO contact (see sterilizer schematic).
The steriizer recognizes this DC ground signel as
normal operation.

nmﬂmmuumtohckapiping.m;uo‘bo

senses the water and the Warrick control senses the

lower resistance. A delay built into the Warrick board
requires this lower resistance to be preseri for at least

3 to 7 seconds before tripping the alarm (the delay
prevents false alarms caused by small amounts of
condensate inthe piping). If the board senses water for
longer than the delay, the Warrick board trips and the
relay on the Warrick board de-energizes, causing the
relay to drop out. The DC ground signal ted to the
sterilizer controf throughthe NO contacts (relay CR1 on
AS models, relay 2CR on CHS models) is lost, and the

. Sterilizer control responds by aborting the cycle, sound-

ing an audible alarmi, and ing-and prirting “ALARM
BOILER FLOODED". The sterilizer control also turns
offthe AC6 output, whichturns off the steamgenerator.
Therelay's NC contacts close, lighting alamp mounted
on the anti-flood box.

In this state, the NC steam to jacket valve is de-
energized, preventing water fromreaching the sterilizer
chamber.

At this point the sterilizer and generator cannot be
operated. Power to the unit must be shut off, and an in-
vestigation made to determiine }he cause of the prob-
lem.

After the equipment is repaired, the Eagle 3000 control
power must be turned back on. Reset the generator
anti-flood device by pressing the "RESET" button lo-
catéd on the anti-flood box.l

Note: The Eagle 3000 sterilizer control can only be
reset by cycling the power off and then back on.
Pressing the reset button on the front panel of the Eagle
3000sterilizer control will notreset the control or silence
the alarm.

A test switch is available to check the circuitry during
prevertive maintenance. Pressing thetest switch simu-
lates the effect of water in the line. Hold the test switch
in the deprassed position for 3 to 7 seconds to ensure
the anti-flood device is responding.

Piping Variations:

The AS model and the CHS model use different sens-
ing probes and mounting afrangements as follows:

AS mode -- The sensing probe mountsirtto 1/2° x 3/
coupling, which inturn mounts into @ 1/2* nippie and a
1/2° x 1/2" x 1/2" tee (see Figure 3-8). The probe itself
is a standard production Warrick sensor hoider, part
number P387337-663. The tip of the probe may or may
not have a couplingjnstalled. It is not necessary for the
tip coupling to be present for the anti-flood device to
function properly.

CHS model - The sansing probe mourks intoa special
1/2° x 1/2° x 38" tee (see Figure 3-9). This tee. is
modified with a ground stud brazed into the side. The
pvobthllpocidAuwnbftmwobeipan
number P764323-511.
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Section 4 ,, 4
Inspection and Maintenance

4.1 GENERAL

Maintenance procedures described in Sections 4.2
through 4.4 should be performed at regularintervals, as
indicated. Thefrequency indicated is the minimum,-and
shoukd be increased if usage of the sterilizer demands.
Should a problem occur, refer 1o Section 6, Trou-
bleshooting. Section 4.5 is a sample maintenance
record which we suggest the Maintenance Department
keep. Such a record proves helpful in ensuring proper
maintenance.

WARNING: BURN AND SHOCK HAZARD.- Be
sure to position powerswitch to OFF-and wait
until chamber cools to room téemperature be-
fore starting any maintenance procedures.

4.2 ROUTINE INSPECTION
1. Inspect cabinetry for signs 6f damage or misaligned
pars.

2. Check gauges and display for cracked of broken
glass, or other obvious damage.

3. Open lower access door and check chamber piping
for loose fittings or other obvious defects.

4. With manual'steam and water vaives open;-check
lines-and valves for leaks.

5. Cleanlint and dirt from control system components.

4.3 PREVENTIVE MAINTENANCE
Dally - o
1. Clean chamber as follows:

a. Wash inside of chamber and loading equipment
with a mild detergent solution such as AMSCO's
Liqui-Jet* or Sonic® detergent.

Note: To keep your sterilizer and loading equip-
ment looking like new, AMSCO recommends an

occasional application of Pry Cream® to the non-
painted surfaces.

b. Rinse with tap water; dry with a lint-free cloth.

¢. Remove chamber drain strainer (Figure 4-1).
Clean out lint and sediment; reverse flush under
nunning water.

d. Place strainer back in ciamber drain.

“Avalabie from your AMSCO Representatve

Note: Flush drain whenever line becomes clogged or
spillage occurs during a liquids processing cycle.
Weekly
1. Flush chamber-drain as follows:
a. Turn off steam-supply valve. Wait until jacket
préssure is zero.

b. Remove chamber drain strainer (Figure 4-1).
Turn MANUAL control to FAST EXHAUST.

¢. Rinse drain with hot solution 'of trisodium phos-
phate (two tablespoon’s 10:one quart of water).

or

Use a solution of 172 cup of AMSCO Soni¢ De-
tergent® and one quart of hot water if trisodium
phosphate is objectionable.

. Wait-five minutes.

. Flush drain with one quart of hot water.
Place strainerback in chamber drain.

. Turn MANUAL control to OFF.

2. Check control-and status signals as foliows:

a

o -~ o

- d. Empty chamber and setcycle values for a one-
minute gravity cycle.

b. Stant cycle and observe gauges, display and
printed tape for proper functioning. (On double-
door units, also observe non-operating end con-
trol panel.) : .

FIGURE 4-1 - Chamber Drain Strainer
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Drair: Valve

FIGURE 4-2 - Electric Steam Generator

c. Onunits with electric steamgenerator, press and.
hold the TEST button on the: anii-fiood control
box until light on box comes on (seveniseconds).
Verify BOILER FLOODED is shown on the dis-
playandprintout. Then, pressthe RESET bitton
on the anti-flood control box; turn ¢control power
OFF and ON to clear the alarm. '

. Flush Steam Generalor, if sterilizer is equipped with
optional steam generator.

Two methods canbe usedfor flushing sedimentand
scale fromthe chamber and piping of the steamgen-
eralor. Removal of this accumulated sediment ensures
proper generator operation and increases the unit's
service life.

Thefirst and most efficient method of flushing agen-
erator is pressure biow down; however, pressure
blow down allows water heated to 212 degrees
Falwenheit to enter facility drain system. i local
codes do not penmit this, then it will be necesssry to
use the second and less effective method: cold
flushing.

Pressure Blow Down:

Itisrecommended that pressure blow down be per-
formed by maintenance personnel familiar with boiler
operation and maintenance.

a. Atthe endof the working day, whilethe generator
is slill operating, turn the sterilizer power switch
OFF and dose water supply valve to generator.

b. Aliow generator to'cool, until pressure drops to 15
- 20 psig.

c. Gradually open drain valve-and allow generator

to draifi. Water exiting will the generator has been
heated to 212 degrees Fahrenheit and sieam

WARNING: The following procedure flushes con-
taminates out of the steam generator in the
most efficient way. However, during the proce-
dure, water heated to 212 degrees Fahrenhelt
onters the facllity drain system. it is extremely
Important to ensure the generator drain valve
is connected to the drain system in a way that
preventis personal injury during the blow down
and that the fecliity drain is capable of handling

water at this tempersture.

E-"3

vapors will be.present, so ensure all necessary
precautions have been takento preventinjury, or
damage to the floor drain system.

d. When discharge is' complete and generator is
drained (note sight glass), (1) close drain valve.
(2) open watersupply valve, and (3) turn sterilizer
power switch ON,

e. When ganeratoris refillad with water, turn off the
sterilizer power switch -- unless turther operation
is desired.

Cold Fiush

This procedure flushes cold water through the gen-
erator afterithas cooledio downbelow 140 degrees
Fahrenheit. Units with CHS deésignation on'the gen-
erator data plate can be fliished efficiently using this
method. Units with AS designation will not be flushed
efficiently using this method, due to its piping con-
figuration. Units with AS designation should be
flushed using pressure blow down if possible.

a. Position power switch to OFF.

b. Open lower access door.

c. Wait uritil generator pressure gauge indicates
zero, then open the generator drain valve by
tuming valve handle counterclockwise 90 de-
grees (Figure 4-2).

d. Position power switch to ON and flush generator
for five minutes.

e. Closedrain valve. The generatorrefills with clean
water.

{. Position power switch to OFF.
g. Close lower access door.

Monthly

Place afew drops of heavy machine oil (SAE 20 or 30
motor oll) on chamber door hinge pins, top and bottom
(Figure 4-3). Work oil into hinge by opening and closing
the door several times.
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Hinge Cover

Biack Center Button

™~

operating pressure.

. With HI-LO valve setto Hlandjacket at operating

pressure, operate try lever or pull ring of safety
valve. Release. Pressure will clear any dirt and
reseat valve.

Note: Pressure should be at least 3/4 of rated
safety valve pressure to allow for proper re-
seating.

CAUTION: Avold letting moisture get underin-
sulation in chember or generator (if applicable),
as it will cause rusting of the outer jacket.

Cnamber Door Whee!

FIGURE 4-3 - Lubricating Chamber Door

Quarterly
1. Grease door post as follows:

e. Check safety valves for steam leakage. If valve

is leaking, operate the try lever several times fo
see if the leakage stops.

. If leakage continues, discontinue operation of

sterilizer until a qualified technician replaces the
leaky safety vailve.

4. Chemically cleari steam generator (it supplied with

sterilizer) as follows:

Note: Quarterly cleaningis minimumrecommended
frequency. if minerat deposits form rapidly - causing

- slow heatup - gerierator chamber should be cleaned

a. Unscrew the black button in the center of cham-
ber door wheel to expose the door post grease

fitting (Figure 4-3).

b. Inject a high temperature grease {Neptune 7,

AMSCO P-385220-091) into the fittirig.
¢. Replace button.

2. Inspect door gasket. W it is brittle or has cracks,

replace it (see "As Necessary," this section, for

procedure).

Figure 4-5 - Vac units) as tollows:

3. Check safety valves (Figure 4-4 - Gravity units;

Note: Also check safety valve on electric steam

generator, if applicable
a. Be sure sterilizer is cool.

b. Visually inspect safety valves for accumulations
of rust, scaleand other foreign substarices which

would prevent free o

ration of the valve(s). The

opening of any discharge piping must be clear

and free from restrictions.

WARNING: BURN HAZARD - Valve(s) is hot

ond steam will escape from safety valva(s). To
prevent burns; wear gloves oruse an extension
wdovloo if t becomes necsssary 1o operate try

c. Follow operating instructions and allow chamber
snd, H applicable, steam generator to reach

Rev. 2/90

more often to maintain it in peak condition. Water
Supply with 5 grains minimum hardness is recom-
mended for glectric steam generators to minimize
scale buildup.

a. Flush generator using one of the methods de-

scribed above in step 3 of Daily Maintenance
routine.

. Close drain valve and allow generator to fill to

normal level. When normal level is reached,
generator automatically shuts off water supply
valve.

. Position power switch to OFF. Be sure steam-

supply valve (on sterilizer upper valve panel) is
closed. Disconnect steam outlet fitting at top of
generator.

. Shut off water supply to the generator by closing

the generator water-supply valve (behind lower
access panel).

- Insert funne! at steam outlet fitting (just discon-

nected). Pour one pint of AMSCO Descaler*
very slowly into generator chamber through the
funnel. (Follow directions supplied with AMSCO
Descaler to obtain proper solution strength )
When pouring. be sure the fumes are removed
by adequate ventilation, using an electric fan if
necessary.

. Place pipe plug or other sultable closure in steam

outlet connection. Keep the solution inthe gen-
erator at least one hour.

“Avaiiable from your AMSCO Representative
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g. Tum on generator unti! 5 ibs pressure:shows.on
pressure gauge. Shut off generator until steam
pressure drops to zero. Open drain valve,

CAUTION: Opening drsin vaive at this point
wiil aflow water heated to nearly 212" F to-enter
drain system. lf this is notacceptable, waituntii
generator has cooled before opening valve.

h. Restore water supply 10 génerator. Position
power switch ON and allow generator to fill to
normal level. Let stand for § minutes.

i. Posttion power switch OFF and again open drain
vaive to drain generator.

j- Flush generator using one of the methods de-
scribed above in step 3 of Daily Maintenance
routine.

k. Shutoff water-supply valve, drain generator, and
shut off drain valve.

CAUTION: Opening drain vaive at this point
will alow water heated to nearly 212° F to enter
drain system. If this is not acoeptable, waltuntil
generstor has cooled before opening valve.

I. Reconnect steam line fitting to steam outiet
connection.

m. Run through short cycle to check for proper
operation.

5. Clean or replace sight glass on steam generator
{# supplied with sterilizer) as follows:

a. With no pressure in generator, close top and
bottom sight glass valves. AS Series: remove

S

¥o
FIGURE 4-5 - Safety Valve - Vacamatic Unit

four vertical protective rods. CHS Series: remove
two vertical protective rods.

b: Loosen the two gland nuts holding the glass in
place, and allow waler to drain from sight glass
ntoacup. Slidegland nuts ontothe glass -about

“an inch {25mm) from each end.

]

¢. Remove the glass by lifting it up and out of the
lower fitting, and tien pulling the bottom forward
and downward to clear the upper fitting.

CAUTION: When replacing stesm generstor
sight glass, do nt overtorque gland nut or

damage to glass will occur.

d. Reverse the procedure to install new sight glass.
Ensure that sight-glass valves are fully open
when istaliation is completed.

6. Check for proper battery operation.
a. Tum power OFF and then ON again.
b. Verily that time and date settings were retained.

Semlannually

Remove cover from air filter (Figure 8-47) and inspect.
Replace if necessary. Replacement may be required
more often if sterilizeris in an area with ahigh dustievel.

Yearly

1. Open and inspect the thermostatic steam traps.
See Paragraph 7.19 for disassembly and clean-
ing instructions.

2. Physically descale steam generator (if supplied
with sterilizer) as follows:

Rev. 2/90
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Note: Normally, descaling should be done once a As Necessary
year, however excessive scale formation due to » Change Paper Roll

poor water conditions may require more frequent
descaling. Failure to descale adequately could
result in siow heating or heater burnout.

WARNING: SHOCK HAZARD - Always shut off
all electric power to unit at wall disconnect
switch before starting descaling procedure.

a. Toassurepressureis at zero, opendrain valve lo
drain unit.

b. Remove generator control box access-cover.

c. Disconnect heater leads, tagging them for reas-
sembly.

d. Disconnect heater head by removing the four or
Six bolts.

. Clean heating rods and inside of boiler chamiber
with a wire. brish to rémove heavy mineral de-
posits and scale.

. Replace heaterheador flange assembly (Figure
8-58 or 8-60). )

9. Reconnect heater leads and tum on power 16
generator.

h. ‘With steam pressure in'the generator, examine
heater head gasket for leakage.

i. [Ifleakage is present, tighten bolts or, if neces-
sary, replace gaskets.

j. Replace generator control box access cover.

k. Clean generator before placing in service (see
Quarterly maintenance).

3. Descale steam generator (if supplied with sterilizer)
water-level rods as follows:

a. Disconnect electric power supply to generator.
Alow generator to cool to approximately room
temperature.

b. Carefully identify all wires and electrode holders
with small pieces of tape so that they can be
retumned to their original locatioris. Then remove
the wires from electrode holders.

¢. Remove electrode holders, complete with rods.

Note: Do not operate printer without paper.

1.
2

7.

10.

1"

12.

13.

14

Open printer door.

Grasp remaining paper and pull itupward and-out
of printer. '

. Removetake-upspindle fromits drive mechanism

by pulling it to the left.

. Remove paper roll from take-up spindle and set

empty take-up spindle aside (Figure 4-6).

. Lower the platen and remove the lower paper

spindle by pulling it straight forward.

. Place new paper roll onto the lower spindle with

the paper feeding downward from the back of the
paper roll.

Note: Check that the paper rolt is positioned
correctly. Thermal printer will not printif the paper
roll is inserted backwards. Do notuse T.I. (Texas -
Instruments) paper.

Place lower spindie (with new paper roll) back
into position by pressing from the front until it
snaps info place (Figure 4-7).

. Pullfouror five inches of paper out from roll and

tear the comers off the end.

. Slide tab of paper roll into printer from the back

(with platen stillindown position) untilitexits from
front of printer.

Grasp tab of paper, pull up 10 1o 12 inches ot
paper, and feed this paper through opening in .
platen. o

Raise platen back up into position and snap in
place under catch.

Insert tab of new paper roll into slot of take-up
spindie and rotate spindle to secure paper in siot
(Figure 4-8).

Press take-up spindié back onto the drive mecha-
nism ‘and aliow motor to rotate spindie to verify
paper is secured 1o take-up roll {Figure 4.-9).

. Close printer door.

Thoroughly clean rods of all lime and other « Install Chamber Door Gasket (Figure 4.10)

deposits with a small wire brush.

d. Replace the rods and electrode holders in their
original locations and tighten connections.

¢. Reconnect wires to their respective electrode
hoiders.

4-5
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1.
2.

Remove old gasket and clean groove.

Clean replacement gasket with a damp cloth.and
mark gaske! at fourequidistantpoints to represent
corners.

Note: The replacement gasket is sized 1o provide
a tight fit.




4. Open steam (Figure 8-44) and water (Figures 8-23,
Grav., and8-37, Vac) supply line strainersandclean
out sediment.

As Necessary

CAUTION: When using AMSCO Stainless Steel
Cleanerand Polish or AMSCO Pry Clesner, rub
in a back-and-forth motion (in the same direc-
tion as the surface grain.) Do not rub with s
rotary or circular motion. Do not use these
cleaners on painted surfaces. Follow direc-
tions on containers.

~ Steam Lock Diapnragm Gasket

spdie and
_pape'r Tolt.

1. Use AMSCO Stainless Steel Cleaner and
Polish on all stainless steel ‘exterior surfaces of

!
|
|
5_ Remove take-up l!
|
|

la)
—J

Sige:pape

q— ' ;?‘;’I’r‘,f;‘an:) both the sterilizer:and the loading equipment. Apply
@ through opening the cleaner with a damp cloth or sponge, thoroughly
in platen_then wipe off and then polish with a clean, dry cloth. Use
3‘5& m Ii‘g:eof AMSCO Pry Cleaner to remove stubborn stains.
FIGURE 4-6 - Take-Up Spindle Removal 2. Use a mild detergent such as AMSCO Sonic
FIGURE 4-10 - Chamber Door Gasket Detergerit {P-41501 -091) to wash non-stainless
FIGURE 4-8 - Take-up Spindle Loading ﬁeiﬂ':;?ﬁ W:: m;hm";a'::{:se'zgc; is'gonge
N CAUTION: Never use wire brush or steelwool | o\ 0\ i as oulined under Weekly
‘ — on door and chamber assembiy. - maintenance, if drain fine becomes clogged or if
T ‘.. ] v 2. Wash chamber interior.and loading equipment with spiltage occurs during a liquids processing cycle.
‘ Eh amilddetergent solution such as Liqui-Jet* ér Sonic
; Detergent® (onepart detergerittothree parts water).
r . . 3. Rinse. ftems with tap water and dry with lint-free
cloth. Raplace strainer.
Monthly
1. Clean gasket sealing surface on chamber door
frame(s) with AMSCO Pry Cream (includedin Door
Frame Cleaning Kit. AMSCO Part P-753377-091).
J Wipe off Pry Cream with damp cloth,
Press ake-up 2. Clean the door gaskel(s) with alcohol or mild deter-
Spingie orilg gent. Do not clean with carbon fetrachloride, kero-
\‘a’&"ﬁfé%‘a%'é” sene, gasoline or other hydrocarbons. .
is secured 3. sealing surface on door frame(s) with AMSCO.
orocarbon Spray (also included in Door Frame
FIGURE 4-7 - New Paper Roli In Place FIGURE 4-9 - Take-up Spindie In Place . Kit, see above) to prevent gaskel(s) from sticking.
4. Toprevent gasket fromsticking, spray the sealing
3. Press gasketinto the groove at the four comers'a surface of the door frame with Fluorocarbon Spray
short section at a time without streiching It (P-752870-091, available from your local AMSCO
while doing so. representative).
Should gasket appear too long. . .DO NOT CUT
IT. . .start over again, compressing short sections 4.4 CLEANING
into groove, until entire length is inserted. Dally
CAUTION: Nonr use sharp tools 10 push gas- 1. Remove chamber drain strainer (Figure 4-1). Clean ‘
ket into groove. P pushe out all lint and sediment, then reverse flush strainer
undet running water. . .
‘Avalable.from yatir AMSCO Representative
j 46 .
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4.5 PREVENTIVE MAINTENANCE GUIDE
EQUIPMENT: Eagle®3000 Gravity and Prevacuum Sterilizers

Thisform is {o be used as a preventive maintenance record and, alon

performing preventive maintenance.
{Circle “X" in columin when service is performed.)

g with Sectlon 4 instructions, as a guide to

SERVICE PERFORMED: 1{2|183|4|5]|6
1.0 PREPARATION FOR PREVENTIVE MAlNTENANCE
1.1 Discuss equipment operalion with depariment personnel. XXX | X[ XX
1.2 Inspect printouts for signs of trouble. X| X[ X[ x| XX
1.3 installtest equipmient. X[{x|x]x|x|x
1.4 When necessary, shut off building services and drain all lines. XX X}IX|X]X
2.0 DOOR ASSEMBLY (EACH DOOR ON A DOUBLE-DOOR UNIT)
2.1 Inspect door for ease of operation. XXX X|X]|X
2.2 Inspect condition.of door gasket for wear and tear, XX x| x|x]|x
replace as necessary
2.3 Inspect door alignment with end ring. X|Xpx|x|x|x
2.4 Lubricate hinge and hinge pins. XX [ x| x|x|x
2.5 Inspect for loose screws and tighten. XX XX Xx]|Xx
2.6 Lubricate bearings and door post. X X X
2.7 Remove handwheel and door cover. X X X
2.7.1 Inspect and clean intemal paris. replace if necessary. X X X
2.7.2 Inspect door lock mechanism for wear: X X X
2.7.3 Lubricate and rebuild door lock mechanism. X X X
2.7.4 Reinstall cover and handwheel. X X X
3.0 EACHHAND VALVE
3.1 Inspect valve for smooth operation and proper valve seating. X{X|X|X|Xx]X
3.2 inspect packing of valve for leaks. x[xIx|x{x]x
3.3 Rebuild vaive. X
3.4 Run MANUAL cydle to test operation of muttiport valve. X|X| x| x|x]|x
4.0 EACH WATER, JACKET AND STEAM STRAINER
4.1 Inspect strainers for debris; clean as necessary. X|X|X[X]|Xx]|Xx
5.0 EACH STEAM TRAP
5.1 Inspect steam trap for proper operation. XXX X]|x]|x
5.2 Rebuild steam trap. X
48, Rev. 2190

4.5 PREVENTIVE MAINTENANCE GUIDE (continued)
EQUIPMENT: Eagle® 3000 Gravity and Prevacuum Sterilizers

This form is to be used as a preventive maintenan

performing preventive maintenance.

(Circle *X" in column when service is performed.)

ce record and, along with Section 4 instructions. as a guide to

SERVICE PERFORMED: 1213 |4 (5]6
6.0 EACH GAUGE
6.1 Inspect each gauge for accuracy. XXX X {X]|X
6.2 Replace gauge if required. XX | X [X|x]Xx
7.0 EACH VALVE
7.1 Make internal inspection of each check valve. X X
7.2 Replace or rebuild check valve if necessary. X X
7.3 Inspect each solenoid valve for proper operation. XXX |X X)X
7.4 Rebuild solenoid valve. X
7.5 Inspect steam-control valve for proper operation. XX | X |X{X{X
7.6 Rebuild steam-control vaive. X
7.7 Flush out each fiow-control valve, . XXX Ix |Xx]|Xx
7.8 Reset flow-control valve to original marked setting. XXX [x{xlx
8.0 EACH VACUUM BREAKER
8.1 Inspect each vacuum breaker for proper operation. XXX (XXX
8.2 Rebuild vacuumi breaker. X
9.0 AIR FILTER (CARTRIDGE TYPE)
9.1 Replace cartridge as required. XXX X |x|x
10.0 CHAMBER DRAIN
10.1 Inspect strainer for debris. XXX X {X{X
11.0 ELECTRIC STEAM GENERATOR (IF APPLICABLE)
11.1  Disconnect power to generator. XXX X {X]|Xx
11.2 Inspect all wiring and connections for damage and fraying. XXX X |[x]|x
11.3  Clean water gauge glass, fitting and piping - replace washers . X X X
and glass
11.4  Clean heating slement and boiler chamber. X
11.5 Clean water-level control rods. X
11.6 Descale steam chamber. X X
11.7  Check anti-flood control for proper operation. XIxpx {x]x]|x
11.8  Check operation of pressure gauge. XXX X |x|x
11.9  Verity proper setting of pressure switches (control, satety and PS-1). XXX Ix|x]x
Rev: 2/90
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4.5 PREVENTIVE MAINTENANCE GUIDE (continued)
EQUIPMENT: Eagle®3000 Gravity and Prevacuum Sterllizers

This form is to be used as a preventive maintenance record and, along with Section 4 instructions, as a guide to

performing preventive maintenance.
(Circle “X" in column when service is performed.)

E- 11

SERVICE PERFORMED: 112183456
12,0 STAGE 2 CONTROL
12.1 Verity proper Dip switch settings on Control and Printer PC boards. X[ X|X|X]|X]|X
12.2 Inspect for proper operation of printer. - X X|X|X]|X|X
12:3 Inspect for proper operation of touch panel(s). Check all touch pads. X X|X|X|Xx]X
12.4 Verity that proper date and time are displayed; if not, reset. XXX |IX|x]X
12.5 Verify that paper takeup is working properly. XX |IXIX[X]X
12.6 Check printout for darkness, missing dots, elc. X X X
12.7 Verify temperature and pressure readouts with potentiometer-and X X
pressure gauge. Adjustas required.
12.8 Check for proper battery operation. X| XX |x|x]X
129 Check all service-setiable values in Service Test mode for XIX|X]|X]|X|Xx
factory-recommended setlings (purge time, overdrive, etc.).
12.10 Check that buzzer on Control PC board is functioning properly. XXX [|X]|X]|X
13.0 FINAL TEST
13.1  Clean fint and dirt from components. X XXX ]|X]|X
13.2 lm';p:cl l‘n;“ wiring, terminals and socket connections for damage. X| XX | X[|X}|X
or fraying. .
13.3 Inspect door switch for proper operation. XX X]IX[{X]|X
13.4 Run machine through each. cycle to verity proper operation. X X|X]|Xx[Xx]X
Check all display messages and prinfouits.
13.5 Remove test printout (tape) and attach it to PMA. X X|X|X|x]|X
13.6 Remove all test equipment installed for inspection. X X[X|IX]|Xx]|Xx
13.7 Install any panel or cover removed during inspection. XX X|IX]|X]|X
13.8 Inspect area to ensure removal of sl materials used during the XXX X|X]|X
inspection.
410 Rev. 2190

Section 5 5
Field Test Procedure

5.1 GENERAL

Every sterilizer must be tested and inspected according
to this procedure. Keep a record of the test. Each test
must meet the standards of material, workmanship and
performance set forth in this procedure. Refer to
Section 7 should mechanical problems arise or adjust-
ments be required.

Upon completion of test, printout s to be attachedto the
service order form.

5.2 TEST INSTRUMENTATION REQUIRED
1. Stopwatch

2. Calibrated compound pressure gauge (30" vacuum
and 60 psig, £0.5% full scale accuracy)

3. Calibrated digital thermometer (1°F resolution) with
type ‘T" thermocouple

. Torque wrench, 0-50 ft-Ibs:
. Digital voltmeter
. Ammeter, 0-100 amps AC, clamp-on type

. Calibrated absolute pressure gauge with ball valve
for shutotf (Vacamatic units only)

N O N K

p——
End Frame
0]
D Spint
o 0 Level
o .
A Leveiin
Loading Hexght — [chren?
See Equoment
Orawing Pag

FIGURE 51 - Leveling the Sterilizer
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5.3 CHECK FOR PROPER INSTALLATION

1. Check that sterilizer is level side-to-side by placing
alevel onthe bottom ofthe end ring in door opening.
Then check that it is level front-to-back by placing a
level on angle brace supporting right side of shell.
Adjust leveling feet accordingly to ‘achieve level
conditions. See Figure 5-1.

2. Open door 10 a 45° angle. When sterilizer is level,
door should'stay inthis position. If doorswings open
or closed, recheck for sterilizer being level.

Note: Water poured into chamber should always
flow to drain.

3. Check for proper hookup to required services, i.e.,
steam, water and electric (see Table 5-1).

AMSCO recommends that.steam-supply line be in-
stalled with a drip leg and a steam trap to remove
condensate (See tech data sheet for required trap
capacity).

Note: Steam and water supply lines should be one
size largér than the nominal pipe sizes on the
sterilizer.

4. Verify that drain funnel is ‘connected to building

waste-line outlet (stubbing). See Figure 5-2.

TABLE 5-1 — STERILIZER CONNECTIONS
Plumbing Connections
Nominal st
Connection Pressure
_Point {Dynamic)
Connection Pipe Size fRange
Sweam Supply JANPT $0-80 psig
Cold Water /8 NPT (Grav) 20-50 psig (Grav)
/4 NPT (vac) 30:50 psig (Vac)
Waswe 1-1/200T Flow capacity
Mot or Coid IS NPT 20-50 psig
Water*
Eloctrical Connections
Connection Volis | Phase | Frequency | Amps
Conrol 118 1 60 Hz 10
Electric Boiler* 18 1 60 Hz 43
Contol i
Electric Boller™ | 2087240 3 60 Mz 8272
Heatwrs 440/480 31736
“Eectric sioam generator units only.




FIGURE 5-2 - Drain Connection

5.4 INSTALL TEST EQUIPMENT

1.

Install digital thermometer by bending thermocouple
wire into a hook and attaching it t6 the temperature
probe (1/2716 1-1/2" from{ip). It is hot nécessary.io

- rémove the probe. Run the lead through the. door

(between door gasket.and end Ting).

. Gravity units - connect the calibrated compound
pressure gaugetothe 1/2° NPT opéning at'left rear

of sterilizer chamber (see Figure 5-3).

Vac units - connect an‘absolute pressure gauge as
described in Section 5.8.

5.5 DOOR SWITCH ADJUSTMENT

1.

Open printer door. Position power switch to ON.
Open sterilizer door. . .display should show DOOR
UNLOCKED. )

. Close door-andtum handwheel four full iris. Door

shouild be locked and display-should.show READY.
Tum handwheelapproximately two additionaltums.

. Remove center disc. Using aforque wrench onthe

steam-lock clutch rod, confirm that the torque is 20
ft-Ibs on 16" units and 30 fi-lbs on 20" units, See
Figure 5:4.

. i DOOR UNLOCKED indication does not go out,

adjust the door switch as follows:

a. Tum microswitch adiusti:g‘ screw (Figure 5-5)
clockwise until switch uates and DOOR
UNLOCKED message on display panel goes
out. Continue to tum microswitch adjusting screw
clockwise 1/4 tum.

b. Open door. Display should indicate DOOR
UNLOCKED.

¢. Close and lock the door using thé same amourit
oftorque as in Step 2 above. Door must lock and
siatus display should indicate READY.

52
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Bal Va!.e

Compoung Gauge

Avsolute Gauge

FIGURE 53 - Installing Test Gauges

Note:: Ifdoor.switch adjustment procedure.is being
made on acold sterilizer, the adjustment must be
rechecked after the sterilizer is hot to verify proper
actuation.of the door switch.

. If testing a double door unit, repeat the above
procedureforthié non-operating end door: Theonly
difference will bethat'the status display will indicate
N.O:E. DOOR UNLOCKED.

Clutch Roo

\

FIGURE 5-4 - Locking Door to Correct Torque

Steam Lok

Torque Wrench

Radial Arm

In Lock Positon

Microswitcn

Adjustng  —"

Screw

5.6 ADJUSTMENT - COOLING WATER VALVES

Thetable below shows the factory séftings of the unit’s
g::olmg watervalves. See Figures5:6:and 5-7 forvalve
ations.

Note: These setlings are approximate only. Drain line
temperature must be less than 140°F.

Adjustable. Valves

[ } Jacket Trap.Cooling Oné M open
) FC-2
B | Ghamber TrapCooling: One um'open
FC-12/(Gravity oniy) ]
< Exhilust Cooling Approximately, 45° from
FC:6, “conteriine of pipe
D | Comggtﬁbod Oneeigth wm open
E Chamber Trap Cooling Two turns open
FC-3 (Vaciénly)

FIGURE 5-5 - Door Switch Adjustment

7
7

FIGURE 5-8 - Cooling Water Vaives - Gravity Unit

J

\\\

FIGURE 5-7 - Cooling Water Valves - Vac Unit




5.7 VALVE TESTS

generator. To prevent burns, wear gioves or

WARNING: BURN HAZARD - Be careful of steam
escaping from valves on sterilizer-and steam

use an extension device:-when operating try
levers or inspecting for leaks.

Jacket Saféty-Vaive

1.

Position manual vaivé 16 OFF.

2. Loosen set.screw on stop rings 6f HI-LO valve so

3.

that fings revolve-freely 6n adjusting screw.

Open both the main stéam Supply and the. panel
‘steam supply valves. Jacket should pressurize to
33 psig (11 psig)in’5 minutes (direct-steamunits) or
20 minutes (electric-steam.units).

. Adjustjacket pressure 1o rise until saféty valve pops.

Salety vaive must open at40 psig(+2 psig).
Adjust HI-LO valve as necessary (Turn adjusting
screw clockwise 10 raise pressure; counterciock-
wise to lower.)

. Repeat test. If valve does not pop within'specified

pressure, replace it.

HI-LO Valve (Figure 5-8)

1.

2.

3

Set HI-LO vaive to LO setting. Jacket pressure
should drop to. 20 psig (21 psig). Adjust front
locknut, if necessary, to regulate pressure.

Set HI-LO valve to HI setting. Jacket pressure
should rise 1o 33 psig (11 psig). Adjust rearlocknut,
if necessary, to regulate pressure.

Tighten set screw on locknuts.

Siow Exhaust Needie Valve

1.

Close slow exhaust needie valve completely (turn
clockwise).

Open valive as indicated in Table 5-2.

Note: Opening the valve speeds up slow exhaust
time; closing the valve lengthens slow exhausttime.

TABLE 5-2 - SLOW EXHAUST VALVE

SETTINGS®
Sixe Number of Turns Open
16x16x26 18
20x20x38 28

only - meke fnal adjstment whie ining Liguids cycle

oxhaust rate. See Tadie 5-7.

F_
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Upper Access Panet

Steam Pressute Hi LD
Regulator Contro”
i Set Screws

Rear Locknut  Front
{LowStop)  Locknut (High-Stop)

FIGURE 5-8 - Pressure Regulator Adjustment

‘Solenoid Vaives and Wiring

1.
2.

Position manual valve 1o OFF.

Opén both the main water-supply and the valve
panel water-supply valves. Do not open steam
supply valve.

. Position power supply to ON.
. Enter Service Test mode on the control by setting

Dip: switch.#4 on the Printer PC board to ON and
pressing RESET. Press the SAVE VALUES touch
padiwice. Thedisplay shows CHECK VALVES BY
PRESSING PB'S.

. Close and lock chamber door(s). (Solenoid $2

cannot be electrically energized with door open.)

. Energize®eachsolenoid valve by pressing the appro-

pfiate touch pads (Figure 5-9),one at atime. Lightly
touch the top of the solenoid valve core with a small
steel screw driver ora steel scribe. See Figure 5-10
and 5-11 for valve locations.

The screw driver must be attracted toward the core
and vibrations must be felt.

. If any of the solenoid coils do not receive the signal,

check wire connections and the wiring harness.
The following coils should be checked:

o S1- Vacuum Break Valve (Vacamatic only)
» S2- Steam-to-Chamber Valve

o 83- Chamber Drain Valve

* S4- Cooling Water Valve

» §5- Steam-to-Ejector Valve (Gravity only)

o S7- Water-to-Ejector Valve (Vacamatic only)

5.8 VAGU'ZLIM EEAK TEST (Vacamatic Units Only)
Note: To-protectthe absolute pressure gauge, keep

l gauge shutoff valve closed any time there is pressure
inthe chamber (0 psig and up).
N a 1. Disconnect the compound pressure gauge and

CYCLE

e VALUE'S: s

s1|ls2 s3|[s4 s7)|s9
{Vac only} 7 (vac) -
S5 (Gravi)

FIGURE 59 - Vaive Control Touch Pads

S4 Exhaust Cooling

.connectanabsolutepressuregaugetothe 1/2°NPT

opening at left rear of sterilizer chamber.

. Close and lock door(s), making sure door switch is

actuated. (Solenoid S2 cannot be electrically ener-
gizéd with door-open.).

3. Close absolute préssure gauge shutoff valve.
4. Position power switch to ON.
. Enter Service Test mode on the control by setting

Dip Switch-#4 on the Printer PC board to ON and
pressing RESET. Press the SAVE VALUES touch
padiwice. The display shows CHECK VALVES BY
PRESSING PB'S. :

¢ - .-
ST Vaguym Water
I 4




10.
11.

12,

13.

. Energize S2 (press appropriate touch pad) and

charge chamber with steam to 30 psig. Wait two
minutés. Turn off S2 (press touch pad again).

. Energize $3, S7and S1. Avacuum isdrawninthe

chamber. Open pressure gauge shutoff valve. A
reading of 60 mmHg or better must be reached.

. I 60 mmHg is notreached, tum off S3, S7:and $1,

close pressure gauge shutoff valve and: -again en-
ergize S2 to charge the chamberto 30 psig.

. Repeat steps 7 and 8 a maximum of four times if

necessary. If a level of 60 mmHg absolute is not
reached, a leak is present.

Examine system for leaks. Correct leaks.

Repeat steps € and 7 again. When 60 mmkig
gbsolute pressure is reached, first turn'off S3, then

Usinga stopwatch, begnn timing leak rate, watching,

absolute pressure gauge. The leakage must not
exceed 1 mmHg per minute for a total of 5 mmHg
in a five-minute period. Close pressure gauge
shutoff valve.

Itleak rate exceedsthese limits, conduct Leak Test
using a leak detector to check leaks.

Note: Check S2, St and swing check valve, 3/8
NPT, on heat exchanger for leaks. These are not
checked during leak test. During a chamber leak
test, the chamber drain line. check valve. closes
isolating downstream piping from test. Failures in
this section of piping are usually due to cracked
fittings or leaking joints. Visually inspect for these
problems

14. Turm all valves off to exhaust chamber.

-1 5'

Replace absolute pressure gauge with compound
pressure gauge.

5.9 PRESSURE DOOR LOCK TEST
Note: Sterilizer must be at operating temperature.

1.

Close and lock door(s), making sure door switch is
actuated. (Solenoid S2 cannot be electrically ener-
gized with door open.)

2. Position power switch to ON.
3. Enter Service Test mode on the control by setting

Dip Switch #4 on the Printer PC-board to ON and
pressing RESET. Press the SAVE VALUES touch
padtwice. The display shows CHECK VALVES BY
PRESSING PB'S.

. Energize S2 (press appropriate touch pad) and

charge chamber with steam to 6 psig. Turn off S2
(press touch pad again).

WARNING: BURN HAZARD - Be careful of steam
escaping from around door if lock is not acti-
vated. Wear gloves and face protection when
testing door with pressure in chamber.

5.

. Attempt to open door(s). Pres‘.‘sure door lock(s)

must actuate before 6 psig.

. Energize 83 to'exhaust chamberand allow pressure

to drop below: 6 psig.

. Attempt 1o open door(s). Lock(s) must deactuate

when pressure is less than locking pressure.

. Exhaust'chamber completely and exit Service Test

mode.

10 ELECTRIC STEAM GENERATOR (optional)

Sétup

1.

N b W N

Closegeneratordrainvalve. Opengenierator water-
Supply vaive.

. Open steam-supply vaive on upper valve panel.

. Position power switch 10 ON.

. Sét MANUAL valve to JACKET CHARGE position.
. Record generator voltage :and current. Check per

Table 5-3.

. Open generator drain line and bleed off excessive

steam pressure.

. Readjust “control” pressure switch to cut out at 70-

75 psig. (Cutin pressure must have a ditferential of
510 10 psig for a maximum working pressure of 75

psig.)

8. With working pressure ingenerator, check for leaks.
TABLE 5-3 - STEAM GENERATOR WATTAGE
Nominasl Nominal
Vollage Current Nominal
(VAC/PH) (AMP/PH) Wattage
2087240 6272 22,300/30,000
440/480 31736 22.300/30.000
Low Water Cutot

1.

Turnon power 1o generator and allow unit to build to
operating pressure.

. Closegeneratorwater-supply valve and slowlyopen

generator drain valve 1/2 turn.

3. Allow water to drain out.
4. Using ammeter, verify that power to heaters is

deenergized (no current flow) when unit is drained.

5.

6.

Close generator drain valve and open generator
water-supply valve.

Verity that power is returned to heaters as water fills
reservoir.

Pressure Switch Setting - Manual Cycle

Note: Pressure switch PS-1 aliows steam generator to
run if control failure occurs.

1.
2

Set control power switch to OFF.

Close sterilizer water-supply valve (upper valve
panel).

. Turn manual valve to JACKET CHARGE position to

bleed pressure from the pressure switch. Pressure
Sswitch is located on top of unit in cold-water line.
Pump will come on.

4. Turn manual vaive to OFF.

. Open sterilizer water supply valve and slowly in-

crease water pressure to 8 psig (+2 psig).

7.

Steam generator pump motor should actuate at 8
psig (22 psig).

Adjust as necessary.

5.11 CONTROL SETUP

1.
2

Position power switch to OFF.

Remove front column cover:and lower control panel
10 service posttion (see Section 7.1).

. Check Control PC Board Dip switches for proper

settings. Table 5-4 shows functions.and factory set-
tings for Control PC Board switches. For additional
information, refer to Section 7.8.

. Raise column up into place-

5. Checli Printer PC Board Dip switches for proper

6.

settings. Table 5-5 shows functions and factory
settings for Printer PC Board switches. For addi-
tional information; refer to ‘Section 7.8.

Opén printer door.

TABLE 54 - DIP SWITCH SETTINGS; CONTROL PC BOARD
Switch Function Position 2«:1“:?
OP1 Tempeérature Units ON=°F OFF=°C ON
pP2 Automatic Duplicate Print ON=No Duplicate OFFaDuplicate ON
DP3 Usage ONaLaboratory OFF=HOSpital OFF*
DP4 Sell-Test Bit 0 OFF
oPs Time Units ON=AMPM OFF=Military ON
DPE Pressure Units ONa=psig OFFaBars = ON
‘ON ¥ Laboratory Sterilizer.
TABLE 5-5 - DIP SWITCH SETTINGS: PRINTER PC BOARD .
Factlory
Switch Function Poasltion ] Setting
DP1 Display Self Test ON=Test OFF«Normal OFF
DP2 Undertemp Recovery ON=Restart OFF=Resume ON
DP3 Acoess Code ONe=Disabled OFF«Enabled ON
DP4 Seft-Test Bit 1 OFF
DPS Electic Seam Unit ON=Electric OFF«<Direct OFF*
OPé Comgiete Buzzer ONaStandard OFFaSilenced 1 ON
oP? Language Select ON=Enabied OFF«Disabled OFF
oPs Auto Shutdown ONaShutdown OFF=No Shutdown OFF

»
“ON ¥ electric-steam generaior unit.




7. With.chamber door open, position power switch to
ON. )

Verify that the following power-up message-is printed:

ey S T T Y
. EAGLE 3006 )

GRAVITY STERILIZER + [+ of VACAMATIC
* Made 1f U.S.A.

* POWER UP 00:00:00P

* NOT READY 00::00: 00P
DOOR: UNLOCKED

‘ Verify-that the display. ShoWs the following:
Power-up Message

* AMSCO

* EAGLE 3000 =*
then Door-uniocked Message

DOOR T=185F
UNLOCKED P=0psig |

atternating with Cycle-selection Touch Pad
Settings. . .

1=FLASH 3=GRAVITY
2=FLASH . 4=GRAVITY
on Gravity units, or. . .

1=EXPRESS 3=FLASH
2=PREVAC 4=FLASH

on Vacamatic units, after bypassing Leak Test
and Dart cycles.

8. Close chamber door.
9. If necessary, adjust date and time.

a. Press CHANGE VALUES touch pad. The dis-
play shows the cycle and cycle values set for
Cycle #1.

. Press the CHANGE VALUES touch pad (four
more times) until Date/Time display is shown,
with the curser (blinking) on the first digit of the
date.

. Set comrect time and date using the CURSOR
and VALUE touch pads as follows:

¢ Use the UP and DOWN ARROWS of the
VALUE touch pad 1o increase or decrease this
digit to the first digit of the current month.

F- 5

¢ Use the RIGHT ARROW on the CURSOR
touch padto movetothe next digit (second digit
of the current month) and adjust to correct
number.

« Using the CURSOR and VALUE touch pads,
change the remaining digits of the Date/Time
display to the:correct settings.

* Move cursortothe AM/PM positionandusethe
UP or DOWN ARROW to adjust setting.

d. Press the SAVE VALUES touch pad.
e. Ciirrent settings are printed. . .verify thatthey are
correct.
10. Replace front control panel.

5.12 SENSOR CALIBRATION

‘Performa Pressure and Temperature Calibration/refer
to.Sections 7.6 and 7.7, respectively, for procedures).

5.13 OPERATIONAL TEST

Run the following cycles and verify that cycle parame-
ters are:being met.” Use'a stopwatch to verify phase
times.

Note: Time-of-day ondisplay andprintout examples is
shown as 00:00:00, and date as 00/00700, because
they are completely dependent on when cycle is being
run. Temperature and pressure displays/printouts
are typical only and actual vatues may vary within
the parametersofeachcyclephase. Referto Tables
5-6 through 5-10 in-Section 5.19 for allowable limits.
FLASH Cycle

Note: On double-door units, the rear-door display
should show the same data as shown on the front-eénd
display.

o POWER UP
1. Close, but do not lock, door.
. Position power switch to ON.

3. Verify that power-up message is printed, and that
display shows DOOR UNLOCKED message, al-
ternating with Cycle Select Menu.

4. Set HI-LO valve to HI.

. Program Cycle Select touchpad #1 for a FLASH
cycle, setting values as follows:

STER TIME = 03 m
DRY TIME = 01 m
TEMP = 270°F

. Press Cycle Select touch pad #1 once.
7. Press PRINT VALUES rocker switch.

Cycle values set for FLASH cycle should be
printed as follows:

. FLASE
STER TEMP = 27C°F
STER TIME =~ 3 min

- 1rin

. Press Cycle Select touch pad #1 twice. Verify
that cycle does not start with door uniocked.

. lazkdoor. If a double-door unit uniock opposite
.

. Press Cycle Select touch pad #1 twice. Verify
:2;: cycle does not start with opposite door un-
ed.

11. Lock opposite door.

12. Verify thai display alternates between READY
message and the Cycle Select Menu.

13. Press Cycle Select touch pad #1 twice.
¢« PURGE
1. Verify display shows:

PURGE T=200F
1:00 P=0psig

2. 82, 83 and S4 (and on Vacamatic units only, $7)
should be on.

3. Verify printout.
PNNAAAAAAAAANAA

woa FLASH -

CYCLE START AT  00:00:00A
ON 00/00/00

CYCLE COUNT 00000

OPERATOR

STERILIZER

STER TEMP e 270.0°F

CONTROL TEMP = 273.0°F

STER TIME = 3 MIN

DRY TIME = 1 MIN

“VeinHg® appears
Pepsig on Vac unit

- TIME T=°F  VeinHg e printouts only

€ 00:00:00A  200.3 0 p |e="P"(or*V")
on Vac
printouts only

4. Use stopwatch and verity one-minute purge time.

o CHARGE

1. 83 and S4 (and on Vacamatic units only, §7)
should go off; S2 should stay on.

2. Verity display shows:

LCHARGE

3. Verify printout:

4

4. Verify that chamber is charging with steam and
charges until STERILIZE temperature setpoint is
reached.

o STERILIZE

1. 82 should operate intermittentiy to control tem-
perature atoverdrive setpoint. Adjust jacketpres-
sure if S2 does not turn off. S

2. Verify display shows:

STERILIZE T=271F
3:00

3. Verify printout:

4. Wait for sterilizer timer to time out.
o FAST EXHAUST

1. S2 should go off; S3 and S4 (Gravity units) or St,
$3, $4 and S7 (Vacamatic units) should go on.

2. Verify display shows:

FAST T=273F
EXHAUST © P=30psig-
3. Verify printout:

E 00:00:00A 273,z 3t p

4. Wait until display shows 3 psig.
¢ DRY

1. Sdshouldgooft. $3and S5 (Gravity units) or S1,
83 and 57 (Vacamatic units) shoukd be on.

2. Verily display shows:

DRY T=220F
1:00 P=0Opsig

3. Verily printout:

E 00:02:00A 220.7 2F




4. Watit for dry timer-to time out.
o VENT (Gravity units only)

1. Verity display shows: DOOR UNLOCKED 1. 83 and S4 (and on Vacamatic units only, S7) g
‘ ' should go off; S2 should stay on. VENT + 2 0 O}T
VENT T=200F * READY 2. Verify display shows: P=2psig |
P=0psig 1. Close and lock door. p— 330 and
2. Verify printout: 2. Verity display alternates between the READY = ) _
fy pri message and the Cycle Select Menu. P=7psig WARNING T=20 O?
€ 00:00:00A 200.3 2P 3. Verify printout: HOT LIQUIDS P=2psig |

3. S3 should be on, all other valves should be off

(except auto-utilities shutdown valves, if option is,

installed).
4. Wait until chamber pressure is 0 psig.

7. Verify printout:

* NCT REACY C0:00:00A

* READY 0C:C2:00A

4. Verify that cycle counter is incréemented by one.
5. Press PRINT focker switch to obtain a duplicate

4. Use stopwatch and verify one-minute purge time.
o CHARGE

3. Verify printout:

230.4 1 ¢@

C 0C:0C:C0A

4. Verify that chamber is charging with steam and
charges until STERILIZE overdrive temperature

o VENT
1. Verify display alternates between:

2. Verify printout:

3. S3 should be on, all other valves shouid be off.

« AIR BREAK (Vacamagig units only) printout. is reached. 4. Wait until 0 psig is reached.
1. Verify display shows: LIQUIDS Cycle * STERILIZE o COMPLETE
AIR T=200F ¢ POﬂER up 1. Verify display shows: 1. Verify display alternates between:
BREAK V=2inHg 1. Close and lock-door. STERILIZE T=251F COMPLETE T=176F
— 2. Set HI-LO valve to LO. 4:00 P=20psig o
2. Verity printout: 3. Program Cycle Selecttochpad#4foraLIQUIDS - : _00:00:00 P=Opsig |
[ E 00:00:00A  200.1 2 ﬂ cyc:]'_;;n::f‘:m:i as follows: 2. Verity printout: " and
JERTIN = m
3. S3 should be on, all other vaives should be off. TEMP = 250°F ) A I § 00:00:00A  250.1 20 ¢ ' WARNING T=176F
4. Wait until vacuum is less than 2 in.Hg. 4. Verily that display alternates between READY ‘ . 3. Wait for sterilizer timer to time out HOT LIQUIDS P=0psig
« COMPLETE message and the Cycle-Select Menu. f ' -
; Véri by ds Jay shows 5. Press Cycle Select touch pad #4 twice. ¢ SLOW EXHAUST 2. Verity printout:
. i WS: ]
play ’ « PURGE 1. All valves should be off. 2 00100100 235.3 o
COMPLETE T=200F 1. Verify display shows: 2. Verily display alternates between: :::: . 2“933'.:::-:::-
00:00:00 P=0psig PURGE T=140F SLOW T=253F TEMP MIN=25C.1°F
2. 53 should be on. 1:00 P=0Opsig EXHAUST P=20psig sreatiiae L e [ anastornoma
3. Verify printout: nd EXHAUST = memiss bme ranges
(NSNANAANAANAAAAAN 2. S2, 83 and S4 (and on Vacamatic units only, S7) a TOTAL CYCLE o mmiss
Z 00:00:00A 200.4 O P should be on. terseressesessssaassanss
LOAD 0000000 WARNING T=253F . WARNING .
274,30 3. Verity printout: , . - Lroui: -
:x :x-:'lt‘).:': AAAAAAAAAAANAA HOT LIQUIDS pP=2 OPS 1g « OPEN HD%O:‘IQ,:.SSBCE, .
- 1] : - ¥ g . - NLOAS 1IN 1C min. =
il 1 T 3. Veriy prntout - o0 ko 15 i
EXHAUST - mm:ss ranges
TOTAL CYCLE - i CYCLE START % 0o-o00-00n [ £t e 2 '] 3. Verity that buzzer sounds for five seconds.
- ADADY TO UNLOKD  « SxeLs co 00000 4. Time slow exhaust phase - it should take between 4. 83 should still be on.
PPPPPSPPPPSSY STERILIZER  __ '::;:g:m’: ’r'::::‘;'eei 332’;99"""3‘:3::52:";9 5. Verify that display continues to altemate between
’ . - 250.0° - , e two S afterbuzzer stops.
4. Verify that intermittent buzzer sounds for one CowCL TIHE » 3530 adjus! slow-exhaust needle valve (see Table 5-7) above two message ' slops
minute. _ STER T1HE . 4 MIN and repeat cycle. 6. Unlock and open door about one inch.
5. Verify that display continues to show COMPLETE I o ‘
message after buzzer stops. T Tme T vanke . ‘
6. Open door. C 00:00:00A 145.6 O P
510 511
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« LIQUID COOL

1. Verify display alérnates bétween:
UNLOAD 1IN T=200F
10:00 P=0psig )
and
WARNING T=200F

. HOT LIQUIDS P=0psig

2. Verify printout:

l + DOOR OPEN 00:00:¢0 +

3. Wait 10 minutes until timer reacties 0:00.
4. Verify printout:

- READY TO UNLOAD -

§. Verify that buzzer sounds for two .seconds.

6. Verify that display altemates between DOOR
UNLOCKED message and Cycle Select Menu.

+ READY
1. Close and lock door.

2. Verity display alternates between READY mes-
sage and Cycle Select Menu.

3. Verify printout:

* READY 00:00:00A

4. Verity that cycle counter is incremented by one.

S. Press PRINT rocker switch 1o obtain a duplicate
printout.

PREVAC Cycle (Vacamatic Units Only)

Note: On double-door units, the rear-door display
:hould show the same data as shown on the from-end
isplay.

¢« POWER UP
1. Close and lock door.
2. Set HI-LO valve to HI.

3. Program Cycle Select touch pad #2 for a PRE-
VAC cycle, setting values as follows:

STER TIME = 04 m
DRY TIME = 02 m
TEMP = 270°F

4. Verity that display alternates between READY
message and the Cycle Select Menu.

5. Press Cycle Select touch pad #2 twice.
¢ PURGE
1. Verify display shows:

PURGE
1:00

2. Verify printout:

P

== PREVAC we=

T=140F
P=0psig

CYCLE START AT 00:0C:0CA
o8 £C/C5/00

CYCLE COUNT €ooes

OPERATOR
STERILIZER .
STER TEMP = 270.0¢F
CONTROL TEMP - 273.0°F
STER TIME - g MIN
DRY TIME = 2 MIN
Pepsig
- TIME T=*F  V=inkg

C 00:00:00A 140.1 C P

3. Use a stopwatch and start timing the one-minute
purge.
4. S2, 83, S4:and S7 should be on.

5. When printout is as follows, stop timing:

l c 00:00:00A 240.1 9 P

6. Purge time should be one minute.
7. S2 should go off and all other valves should stay
on.

* PULSES
1. Verity display shows:
PULSE T=240F
#1 P=20psig

2. Wait until 2 psig is reached.
3. 84 shoukd go off.

4. Wait approximately one minute until display shows
vacuum is greater than 10 in.Hg. Verify printout:

€ 00:00:00A 230.3 10V ]

§. $3 and S7 should go off and S2 should go on.
6. Wait until display shows 26 psig and verity print-
out: )

C 00:CO:COA 265.C 2¢ P

7. Sf1'. $3, 84 and S7 should go on and S2 should go
off.
8. Verity that three more pulses occur, ending with
S20n.
* CHARGE
1. Verify display shows:

T=265F

CHARGE
P=26psig

2. Wait until STERILIZE temperature setpoint is
reached. Verify printout:

[S 00:0C:008 27C.1 27 P

» STERILIZE
1. Verify display shows:

STERILIZE
4:00

T=271F
P=28psig

2. Wait for sterilizer timer to time out.
- FAST EXHAUST

1. S2 should go off; $3, S4 and S7 should go 6n.
2. Verify display shows: -

FAST T=274F
EXHAUST P=28psig
3. Verify printout:

[ £ 0D:00:00A 274.1 ZBP‘]

4. Wait until display shows 2 psig.

+ DRY
1. 81, 83, $4 and S7 should be on.
2. Verify display shows:

DRY T=200F
2:00 P=2psig
3. Verify printout:

S~

[ E 00:00:00A 200.3 2P ]

4. Wait for dry timer to time out.

* AIR BREAK
1. Verity display shows:
AIR T=200F
BREAK V=2inHg

2. Verify printout:

E 00:0C:0CK  200.2 20 W

3. Wait until display shows 0 psig.

o COMPLETE
1. Verify display ‘shows:
COMPLETE T=200F
00:00:00 P=0psig
2. Verify printout:
.

z to:co:soa
LOAD

TEMP MAX=274.31°F

TEMP MIN=Z7L.3°F

- See Table 5-10
for nomal tme
ranges

CONDITICN

3. Verify that intermitient buzzer sounds for one -
minute. :

4. Verify thatdisplay continues to show COMPLETE
message after buzzer stops.

5. Open door.
T=200F
P=0psig

6. Veriy display shows:
T=200F
P=0Opsig

DOOR
UNLOCKED

¢ READY
1. Close and lock door(s).
2. Verify the display shows:

READY
00:00:00

5-12
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3. Verity printout:

* READY, 00:00:0CA

4. Verily that cycle counter is incremented b); 6ne.
5. Press PRINT rocker switch to obtain a duplicate
printout.
514 30;!’())MATIC LEAK TEST (Vacamatic Units
nly.
1. With door(s) unlocked, position power switch to ON.

2. Verity that power-up message is printed and the
display shows:

PERFORM LEAK TEST?

~ 1=YES 2=NO

3. Select the LEAK TEST cycie by pressing Cycle
Select touch pad #1.

4. Verify that the display shows, for three seconds. . .

CHECK STEAM

then. ..

READY TO TEST? . :
1=YES RESET=CANCEL

5. Press Cycle Select touch pad #1 fo start,
6. Verify that display shows:

CLOSE THE DOOR(S).

7. Lock door(s). Display shows:

PRESS 1 TO TEST

8. Press Cycle Select touch pad #1 to stan.

9. Verify the printout, as follows. . .
NI N N N NS N NN

aee LEAK TEST e

CYCLE START AT  00:00:00A
oN 00/00/00

CYCLE COUNT 00000 7
OPERATOR
STERILIZER
Pepsig
- TIME Te*F  Veindg

€ 00:00:00M 140.1 O P -
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10.

12.

13.

14.

and the display. . .
PURGE T=140F
1:00 P=(Cpsig
§2, 83, S4 and S7 should be on. After about one

minute, S2 should go off and S1, S3, S4 and S7
shouid be on. Printout should occur:

l C 00:CO:00A 24C.0 I P

. After 2 psig is reached, Sdlshould gooff. Waitone

minute and until pressure is below 10 in.Hg, then
check printout:

C D0:CO:00A  24C.2 12 V

$3, S7 and S4 should be off, and $2 and S1 should
be on. When préssure is above 26 psig, check
printout:

€ 00:0030CA 240.1 26 P

$1, 83, $4 and S7 should be'on and S2 should go
off.

Verity that steps 10,11 and 12 are repeated, pro-
ducing a total of two prevac pulses.

Verify that display shows. . .

T=265F
P=25psig

' CHARGE

and that printout indicales. . .

L 00:00:C0A 260.4 25 P

15. S2 and S4 should be off, and S7, S1 and S3 shoulkd

be on. Display should alternate between. . .

LEAK TEST T=267F
| 10:00 P=26psig
and. ..

LEAK TEST T=267F
_EVACUYATING P=26psig

16. When 10 minutes have elapsed, all valves except

S1 shouid be off. Verify that printout shows. . .

l L 0D:00:00A 165.0 28 V

After two pulses, sterilizer should charge 10 270°F.

17

18.

and that display shows. . .

LEAK TEST T=140F
¥STABILIZING V=26inHg
Wait two minutes. Display should show. . .

LEAK TEST T=156F
| 0:00 V=26inHg

and printout should occur. . .

Display timer should count up to 10 minutes. After
10 minutes, the following should be printed:

Leak raze is:
0.5 mmEg per min.

L 00:00:00A 165.1 26 v

All vaives should be off and display should show:

19.

AIR T=163F
BREAK V=22inHg

When pressure reaches 2 in.Hg, wait 10 seconds.
Display should show. . .

21.

COMPLETE
00:00:00

T=200F
V=0psig

and printout should occur. . .

[ 2 00:00:00A 166.0 O FP ]

Completebuzzershould pulseonce every foursec-
onds for one minute. Display shouikd continue 1o
show COMPLETE message.

. Unlock door. Printout should occur:

TOTAL CYCLE = mm:ss

¢ DOOR OPEN 00:00:00A

Verity control prompts operator 1o run a DART
(BOWIE-DICK) cycle.

PERFORM DART TEST?
(BOWIE-DICK) 1=Y 2=N

Press #2.

5.15 MANUAL OPERATION
Note: Control power must be OFF. Set Hi-LO valveto
LO. Lock door(s).

Operate manual valve in sequence as follows (Clock-
wise rotation):

1.

.(J)ACKET CHARGE (Electric Steam Generator Units
nly)

Jacket should charge to 2011 psig. Turn manual
valve to CONDITION.

. CONDITION

Solenoid valves $2, $3 and S4 (Gravity units) or S2,
$3 and S7 (Vacamatic units) should open. Purge
should take place with approximately 5 to 15 psig
steam pressure in chamber. Atfter one minute, turn
valve to STERILIZE.

. STERILIZE

Solenoid valve S2 should open. Chamber should be
pressurized to approximately 20 psig. After five
minutes, turn valve to SLOW EXHAUST.

. SLOW EXHAUST

- All valves:should remain ¢losed and a slow exhaust

should start. When pressure in the chamber reaches
12 psig, turn manual vaive to FAST EXHAUST.

. FAST EXHAUST

Solenoid valves S3 and S4 (Gravity units) or S3 and
§7 (Vacamatic units) should open and fast exhaust
should stant. When pressure in the chamber reaches
8 psig, turn manual valve to DRY.

. DRY

Solenoid valves S3 and S5 (Gravity units) or $3 and
87 (Vacamatic units) should open. A vacuum
should be drawn in the chamber and air should be
admitted through the vacuum break line. Check for
ob\gous air flow at the inlet fiter. Turnmanual vaive
to OFF.

5.16 LOSS OF POWER TEST

1.

2.
3.
4.

F _5—151 2

Turn main power supply off.
Wait 10 seconds.
Turn main power supply on.

Verity that cycle #4 is set 10 a LIQUIDS cycle with a
sterilize time of 4 minutes (as set in Section 5.13).

. If cycle is not properly set, memory test has failed

and RAM/RTC should be replaced on the control
board.




517 IF}EIAF; PANEL SWITCH TEST (Double-Door
nits

Press PRINT VALUES. Take resulting printout of cycle
settings to.non-operating end. Thenoperate the Cycle
Select touch pads-on the rear panel as follows:

1. Close:both doors and position power switch to ON.
2. Wait until display shows READY.

3. Press#1touchpadontherearpanel. Thecycle and
cycle parameters:should match the setting for touch
pad #1 on'the front panel.

4. Wait until display indicates READY.

5. Repeat this procedure for Cycle Seleét touch pads

#2through #4, making sure thesettings matchthose
for the printout.

6. Press RESET. ° N.O.E. RESET * should. be dis-
played momentarily.

5.18 ‘BOILER -FLOODED SENSOR ALARM TEST
(Electric Stéam Generator Units Only)
1. With steam pressure in generator, position power
switch to OFF.

2. Disconnect PUMP ON probe (black wire) fiom PC
board inside generator- electrical box.

3. Turmn.on water supply 1o.generator.
4. Position power switch to ON.

'5. Opengeneratordrainvalve and aliow watertodrain
until pump turns on.

6. Closedrainvaive. Let water fill boiler until it is past
the level visible in the sight glass.

Anti-flood circuit alarm lamp on the generator's’

small junction box:should light. Allgeneratorpower
should be shuit off. Sterilizer-control should alarm
and BOILER FLOODED should be printed and
shown on the display.

7. Position power switch to-OFF.

8. Open drain valve on boiler and drain water from
boiler untilitis visible haltway down the sight glass.

5-16
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9. Reconnect black wire t6 PC.board.
10. g:lsel anti-flood box and position power switch 1o

Note: |f anti-flood box does not reset, remove
anti-flood probe and then reset box. Replace
probe.

5.19 PERFORMANCE TEST

Upon satisfactory completion of the previous tests, the
sterilizer should be subjected.16.the following charting
cycles 1o assure conformance to applicable perform-
ancerequirements. Eachccycle must betested fortime
and pressure in each phase.

Note: If:shell.is cold; run a three-minite FLASH cycle
before charting cycles.

Gravity Units
Chart'each of the following cycles:
Test ‘Sterllize. Dry ‘Sterllize
Nomber | Cycle | Time Time Temp
1 FLasH | 3 1 270°F
2 LiQuUIDS 4 . 250°F

See.Tables 5-6 and 5-7 for performance requirements
of each cycle.

Vacamatic: Units

Chant each of the following cycles:

Tost Sterilize Dry Sterilize
Number. Cycle Time: Time Temp
1 | FLASH 3 1 270%F
2 Liauips 4 - 250°F
3 PREVAC 4 2 270°F

See Tables: 5-8, 5-9 and 5-10 for performance require-
ments of each cycle.

When ali testing is done, remove all test equipment.
Replace drain lire strainer and pipe plugs removed
during testing.

TABLE 56 - FLASH CYCLE - GRAVITY STERILIZER
Valves
Phase Energized Pressure Times
Purge $2,83,54 515 psig 1:00
Charge 52 273 peig 200 max
Sterilize S§2 27-33 psig 3:00
Fast Exhaust $3.54 3 psig max 1:00 max
Dry S35 § in.Hg-0:psig 1:00
Vent s3 2 M.Hg-o‘nig 0:10-0:20
TABLE 5-7 - LIQUIDS CYCLE - GRAVITY STERILIZER
Valves
Phase Energized _Presiure Times
Purge $§2.83,54 §-15 psig 7 1,00
Charge s2 15-21 psig 2:00 max”
Swerilize $2 15-21 psig 4:00
Slow Exhaust None 3psig 4:00-6:00 (16x16)
. 4:00-7:00.(20x20)
Vent $3 O'psig 1:00 max
TABLE 5-8 - FLASH CYCLE - VACAMATIC STERILIZER
Phase Eﬂgvuvl.z.od Pressure Times
Purge $2,53,54.87 515psig 1:00
Charge s2 27-33 psig 2.00 max”
Swrilize 82 27-33 psig 3.00
Fast Exhaust 51,83.54.57 3 psig max 1:00 max
Dry §1,8387 24-30 in.Hg 1:00
Al Break 83 2in.Hg-0 psig 0:10-0:20
TABLE 59 - LIQUIDS CYCLE - VACAMATIC STERILIZER
Phase E::gvl.:.od . Pressure Times
PUIL $2,83.54.87 5-15 psig 1:00
CM£ s2 15-21 psig 2:00 max®
Swrilize §2 15-21 peig 4:00
Slow Exhaust None 2-3psig 4:00-6:00 (16x16)
4:00-7:00 (20x20)
Vet S3 0 psig 1:00 max

'mmmammmcmmmm‘
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TABLE 5-10. - PREVAC CYCLE - VACAMATIC STERILIZER

Valves
Phase Energlzed Pressure Times
Purge $2,535457 515 psig 1:00

Vacuum 1 51,8384 87 20-25 in.Hg/min 1:00-2:05
Pulse 1 s2 26-28 psig 1:00 max (16x16)
1:10 max (20%x20)

Vacuum 2 $1,83,84,87 20-25 in.Hg/min 1,00-2:05
Puise 2 s2 26-28 pesig 1:00 max (16x16)
1:10 max (20x20)
Vacuum 3 $1,63.84.87 23-28.in.Hg/Mmin 1:00-1:05 (16x16)
1:00-2:05 (20x20)
Puise 3 82 26:28 psig 1:00 max (16X16)
. 1:10 max (20x20)

Vacuum 4 $1,838457 23-28 in.Hg/min 1:00-2:05
Charge s2. 27-33 psig 1.00 max* {(16x16)
1:10 max® (20x20)

Swrilize $2 27-33 psig 4:00
Fast Exhaust $1,8354,S7 2 psig max 1.00 max
Dry $1,83,87 25 in.Hg/min 2:00
Air Break 83 2inHg-0 psig 0:10:0:20
“Allow two.mi exva for ic steam g units.

Section 6 6
Troubleshooting

This section contains detailed information for locating
and correcting the cause of sterilizer malfunctions.

6.1 HELPFUL HINTS

1. Use the operating procedures in Section 2 1o verity
the trouble symptom. If necessary, press RESET
and operate sterilizer more than once in case re-
ported problem is being caused by intermittent
component malfunction.

2. Usecycle graphs, Figures 6-1 through 6-5, to follow
the sterilization cycles through the various phases.
The cycle graphs may also be used to check for
correct operation of the solenoid valves which con-

" trol the various phases.

3. Refer to Section 6.3 and the Troubleshooting Chart
(Table 6-1) after the symptom has been verified.

4. Use the operationai descriptions (Section 3) and
electrical schematics (this section) as aids in under-
standing system operation and how the malfunction
of a specific component would affect it.

§. Refertothe following guides for examples of whatto
look for and what to do when troubleshooting.

Ste { Water Suppli
a. Be sure building-supply valves are fully open.
b. Be sure supply pressure is the proper value and

that it does not fluctuate. Be sure that gauge
readings are accurate.

c. Besure steam supply is of the proper quality and
that steam-supply line is trapped. This ensures
condensate-free steam of between 97 and 100
percent saturated vapor.

d. Check all vaives and adjust, repair or replace as
necessary.

e. Clean supply strainers.

f. Checkthermostatictraps. Replace the elements
if necessary.

9. Inspect entire system. Comect all leaks.

Electronic/Electrical System

a. In general, for any electrical malfunction, first
measure or observe the input or output voltage
signals as an indicator of the failure. This should
isolate the malfunction to:

« Input signals: pressure, temperature, reset,
cycle-select, door switches, etc. (see Table 6-
2).

» Output devices: solenoids, relays, displays,
etc. (see Tables 6-2 and 6-3).

 System logic circuit boards of the controller.

b. All AC voltages are with respect to AC return and
all DC vottages are with respect to DC common.

¢. Check fuses first when supply voltage does not
appear.

6.2 HOW TO USE CYCLE GRAPHS

The cycle graphs (Figures 6-1 thru 6-5) are represen-
tations of the operations of the cycles available withthe
sterilizer. They are intended to be used for two main
purposes: 1) as.an aid inunderstanding how the various
cycles work, and 2) as an aid in troubleshooting. The
upper graph on each page is a representation of
chamber pressure andtemperature variationduringthe
separate phases of the cycle.

As an aid in troubleshooting, the graph should be used
to, first, identity the point in the cycle where a malfunc-
tion occurs and, second, to check the operation of the
valves which should be opened (energized) or closed
(deenergized) during the phase where the problem
occurs. It the malfunction is not in the valves, the
Troubleshooting Chant (Table 6-1) should be used to
check for other possible causes of the problem.
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6.3 TROUBLESHOOTING CHART
Use the Troubleshooting Chart (Table 6-1) as follows:

* CAUSE/CORRECTION -

Note: If the symptom for amalfunction is established
as mechanical; the electrical components may be

'8- 5 g * STATUS - omitted and vice versa.
(s} Select a symptom from this column that most nearly R . ) »
g g & corresponds with the position to which the sterilizer This column lists the specific conditions that should
IS § S cycle progressed before the trouble occurred. be checkedtoisolate andcorrect the one causingthe
5 - = » matfunction. The conditions are presented in the
6 g g E * TROUBLE - order in which they should be checked.
g : = - ] Select the problem you think is most appropriate to « WHERE IN MANUAL -
= e _ ] - ] £ 5 $ k the particular trouble symptom. The examples are A ) ] ) . .
25 Pz ¢t 7 e § 2 £ - > presented in cycle sequence. Location of applicable instructions and/or illustrations
s BPgs o= e & 2 £ 2 =« § are provided in this area. The illustrations or instruc-
0 S N oo N & - o~ - N tions are identified by figure number, section or table
number.
/ TABLE 6-1 - TROUBLESHOOTING
Where
Status. Trouble Cause/Correction To Find
1. Before 1. When power is 1) Setting of #4 Dip switches on Contro! or Printer PC board Sec. 7.8
4;‘. ] beginning turned on, in ON posttion. Piace both to OFF for normal operation.
- g cycle. display shows 2) Detective Di » "
p switch on Printer or Control PC board. Sec. 75
/ / 'S:E; g RINTER Check Dip switches using Service Tes! (Section 7). #Dip
SEF!Vf(?Er switch(es) test bad, replace fautty board.
Fitered ] i TEST, or
Air S1 : BURN-IN
Steam To TEST.
Chamber S2 : . .
Fast . 2. Display has 1) Memory needs cleared. With power off, press and hold the Sec. 7.15
Exhaust S3 ’ random CHANGE VALUES and SAVE VALUES pads while turning
Exhaust . characters. power on. This loads the default seflings into memory (see
i ’ Printer oper- Table 6-4). Then, change the defautt settings if required.
Cooling S4
: ates, but
Vacuum BT printout is
Water S7 —_ blank or has
P A random
urge characters.
Pulse #1
3. Normal display 1) Printer ribbon cable unplugged from Printer PC board. Fig. 8-12,#7
Pulse #2 :Sn'gn’-.?{ﬂm 2) Printer defective - replace. Sec. 7.3
-— on, but printer 3) Printer PC board defective - replace. Sec 7.1
Charge . won't print,
5 Displayed .
Evacuating 3 * — CY¢'§ 4. Priner printout 1) Disconnect the motor. If efratic operation is eliminated
i - . : * Phase is erratic. replace capacitor across paper take-up. Order and install
Stabilizing o _ kit P-764323-963.
10 Minute ) H 5. Printer princtout 1) Printer darkness out of adjustment. Sec. 7.3
Leak Check - i light or blank. 2) Pririter is defective - replace. Sec. 7.3
Air Break . : 3) Printer paper loaded backwards. Sec. 43
10 Second PN 6. Pants of 1) Printer défective - repiace. Sec. 7.3
Wait — characters on 2) Wrong type thermal paper. (Do not use T.I. paper.) -
l . . ' ;'m?rtﬂg..m 3) Printer PC board defective - replace. Sec. 7.11
. . Sec. 7.3
FIGURE 6-5 - Cycle Graph: Leak Test Cycle - Vacamatic Sterilizer ) _4) Printer head dirty. (fmn. ]
: ’,
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TABLE 6-1 - TROUBLESHOOTING (continued)
Where
Status Trouble Cause/Correction To Find
1. Before 6. Control powers 1) Memory IC battery dead - repiace. Sec. 7.15
beginning up with default Fig. 812,432
cycle values. ’ '
(continued). ’
7. Display shows 1) Pressure calibration on Printer PC board incorrect. Sec. 7.6
PRESSU';E IN 2) Pressure sensor defective. Replace and recalibrate Printer | F ig. 849 &
CHAMBER PC board. . 850
when power is
turned on and Sec. 7.6
won't clear.
Chamber
pressure
gauge reads
zero.
8. Display says 1) ,_6181 relay unplugged or defective. Should be actuated Fig. 8-10.#16
COMPONENT when door is open, deactuated when door is closed. :
FAILURE, Check CR1 input, LS4, in Service Test mode; or, with
printer prints power off check for continuity from P1-6 to DC common,
CR1 RELAY TB2terminal 12.
FAILURE. 2) Defective door switch from COM to N.O. In Service Test Fig. 8-19.#7
mode, check door switch input, LSO (and LS1 - rear door -
for double-door units), or with power off and door locked,
check for continuity from P1-1 to DC common, TB2-12.
For double-door units, also check for continuity from P1.-2
to DC common with the rear door locked. Replace Control
PC board it door switch(es) test OK.
9. On units with 1) Steam generator water-fill valve is stuck open - repaif or Sec. 7.8
steam genera- replace.
tor, coritrol
displays and
prints ALARM
BOILER
FLOODED.
10. Can't stant 1) Bad touch panel. To confirm, test touch pad in question in Fig. 8-13,#4
cycle, change Service Test mode. If touch panel common.is bad, no
values or reset touch pads will work and Service Test cant be entered.
control when Confirm with chmmeter on touch pad plug P-11, pin 1;
touch pads continuity should be read to pin for the corresponding
pressed. touch pad when it is pressed, .9, RESET is P-11, pin 3.
Display shows (See schematic.)
READY when in 8.
oot I8 Closed. 2) Touch pane! unplugged. Fig. 8-13, w4
11. On units with 1) Auto-utilities solenoid (S9) not receiving powsr (units with Fig. 8-21
suto-utilities auto-utilties shutdown option). Check for power at water
shutdown and steam coils. Trace back to AC6 output on Control PC
option, board, plug P3-6. Replace Control PC board if no 120
pressure won't VAC present.
1is® in jacket i ; ; i B
and no alarms 2) Auto-utiltties steam solenoid vaive defective. Fig. 8-21
are printed or 3J) Steam supply less than 50 psig minimum. .-
displayed. 4) Steam line strainer piugged up. Fig. 844,41
§) Jacket trap malfunctioning -rebulld or replace. Fig. 8.26,#9
6) Steam shutoff valve mattunctioning - febuild or replace. Fig. 8-44 43
7) See Trouble 1-12.
68
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TABLE 6-1 - TROUBLESHOOTING (continued)

Where
Status Trouble Cause/Correction To Find
1. Before 12. On units with 1) Work days programmed are less than 7 days. Wil not Sec. 2.4
beginning auto-utilties restart on “oft" days. Example, DAYS IN WEEK=5, utilities
cycle shutdown will not turn ON on days 6 and 7. If cycle needs 1o be run,
(continued). option, auto- press one of the four cycle selector buttons. After shut-
utilities restan down, control will not restart until DAY 1.
time on display
has passed
and steam and
water did not
come back on.
13. ggplgry shows 1) Paper jammed in printer - clear out jam. Sec. 4.3
Tlh:g gST 2) Drag on paper roli - check. Sec. 4.3
printer won't 3) Defective printer - replace printer. Sec. 7.3
print. (Printer i ive -
must print one ‘4) Printer PC board defective - replace. Sec. 7.11
tine in less ’ ’
than three
seconds.)
14. Steam enters 1) $2 valve failed (stuck open). Fig. 8-22,#9
chamber with ) & 8-31.#10
door open. . ™ . .
2) Manual control in Sterilize position. Must be in OFF Sec. 2.2
position unless manual cycle is being run.
3) Manual muttiport valve failed - repiace. Fig. 8-29
15. Unit prints 1) Deftective temperature probe. Fig. 8-49
ALARM mee P ‘98-50 s
;e%gl’:JEG 2) Control PC board out of calibration or defective. Sec.7.78
TEMP. Fig. 8-12,#17
16. Unit prints 1) Defective pressure transducer. Fig. 8-49 8
ALARM 'ga-so
[ .
;2 kg:,‘é 2) Pressure transducer unplugged at P17. Fig.8-498
PRESSURE. |, oo o - . 8-50
Display . ) Printer PC board out of calibration or defective. Sec. 7.6
module lights 4) (Vac only) Failure of auxiliary power supply 12-volt output. Sec. 7.12
up normally. . o
17. Dw:inag locks 1) Printer unplugged. Fig. 8-12,87
. u:MSCO . 2) Printer defective. Sec. 7.3
* EAGLE 3000 °. 3) Printer PC board defective. Sec. 7.1
18. On steam gen- | 1) Water pressure 10 sterilizer tumed oft, causing pressure Sec. 2.2

erator units,
when power is
turned on,
pump comes
on and never
shuts off.

switch PS1 1o tum on pump.
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TABLE 6-1 - TROUBLESHOOTING (continued)

TABLE 6-1 - TROUBLESHOOTING (continued)
Where
Status Trouble Cause/Correction To Find

1. Before 19. Unable to start | 1) Door switch out of adjustment. Sec. 7.25
begln:mng .ay c_y:‘lie. Dis- 2) Door switch defective. Check continuity from COM to N.O. | Fig. 8-19.47
Pt oy Shouild be less than 0.5 ohm at lowest chm setting If
(continued). printout do not okay, proceed 10 next ste

show READY Y. pro P.
when door(s) 3) Door switch input failure (LSO - front, LS1 - rear) on Sec.7.5&
locked. Control PC board. Check LSO and LS1 in Service Test Fig. 8-12.#17
mode while opening/closing door(s). If no response,
replace Contro! PC board.

2. During 1. Pressure and 1) Fuse F3 in control column blown. Measure solenoid valve | Fig. 8-10#13
Condition temperature do coils for a short at plug P54 before replacing fuse.
phase. a‘” "“}' o 2) CR1-A contacts defective, not allowing power to S2 Fig. 8-10,#16

°"“.:' cyc solenoid valve. With power off, check continuity 1o AC & 8-12#17
start informa- neutral from P3-6. It no continuity, replace CR1.
tion is printed.
3) Steam supply turned off. Sec. 22
4) Steam strainer plugged. Fig. 8-44.M1
5) Steam regulator defective. Fig. 844,46
6) S2 solenoid vaive bad or not receiving power. Check ACO Fig. 8-22,#9
output from Control PC board to $2 (P3-7). There should & 8-31.410
be power at P3-7 throughout the Condition phase. Replace
board it no power present and CR1 contacts OK.
. . . ) Fig. 8-22,#9
2. Unttwont 1) $2 solencid valve failure - rebuild or replace. & 8-31.#10
reach sutficient | 5) cony,0) PG board failure. Check AC output to S2 (ACO, Fig. 8-12.#17
t‘:;.:c’;:i:\'/:”.:'e P3-7) during purge phase and charge phase (1o 26 psig).
terilize 3) CR1 relay failure on normally-closed cortacts to S2 Fig. 8-10.#16
temperature neutral connection.
and prints 4) HI-LO steam regulator control kn. b in LO position for a Sec. 22
mMTEOO 270°F. cycle. Set to Hi position.
CHARGE. §) Steam regulator defective or out of adjustment - repair or | Fig. 8-44,#6
repiace.
6) Steam supply turned off. Sec. 22
7) Jacket trap failed; of strainer plugged. Jacket may be tull Fig. 8-26,#9
of condensats. )
8) Too-long-in-charge (TLIC) setpoint incorrect. Sec. 7.5
9) Safety pressure switch on steam generator is tripped.
Switch must be manually reset.

3 During 1. First vacuum 1) S3 fast exhaust vaive failed closed, or S3 not receiving Fig. 8-26.#17
Condition puise wont signal from Control PC board. Check Control PC board &8-12.417
phase of reach 10 in.Hg output AC1 (P3-8) for 120 VAC to S3 trom beginning of
Prevacuum Vi (V§-1) cycle until beginning of first pressure pulse to 26 psig.
or Express setpoint and 2) S7 ejector water vaive failed closed, of S7 not receiving Fig. 8-24.03
cycle. (Vac maw’roo signa! from Control PC board. Check Control PC board 8812417
ony) ConaTo ACS output (P3-14) for 120 VAC to S7 beiow 3 psig

: d il ’ 158 10 26
EVACUATE. ;:::Olm P3 until beginning of first pressire pulse 1o 2
3) CK2 heat-exchanger check valve failed open. Fig. 8:22.#29
4) CKS water-iniet check vaivie failed closed. Fig. 8-25#6
§) CK6 ejector check vaive failed closed. Fig. 8-25.#8

Sterilize phase.

3) Chamber drain piping clogged. Flush out as described in
Section 4.

Where
Status Trouble Cause/Correction To Find
. 8uring 1. First vacuum 6) Heat exchanger leaks. v| Fig. 8-22
ondition pulse won't i :
phase of reach 10 in.Hg 7) :?ll(r:r? between heat exchanger and CK6é check valve Fig. 8-22
Prevacuum V1 (VS-1) 9.
or Express setpoint and 8) Insutticient water pressure to ejector (must be 30 psig -
cycle. - Vac unit prints minirmum).
g;‘mg?"' &L)ﬁ’(‘;"!ri 300 9) Ejector fins clogged. Fig. 8-25.46
EVACUATE 10) Water supplied to ejector too high in temperature (should -
(continued). be less than 85°F) .
11) Insutficient steam to chamber. Check S2 solenoid vaive. Fig. 8-22,#9
Check Control PC board output ACO (P3-7) to S2 during & B-12#17
Purge phase.
12) V1 (VS-1) setpoint was changed. Check V1 setpoint in Sec. 7.5
Service Test mode (Section 7) and change if incorrect.
Should be 10.0 in.Hg.
13) 54 solencid valve failed, starving ejector of water. Valve Fig. 8-25,#17
should not receive power below 3 psig setpoint P3 on
vacuum pull-down,
2. Unit won't ) 1) S2 solenoid vaive failed - rebuild or replace. Fig. 8-22,#9
ach 26519 | 2) Control PC board failed. Check ACO output 10 S2 (P3-7) | Fig. 812,47
(Pspg), and during purge phase and charge phase (1o 26 psig).
prints ALARM 3) CR1 relay failure on normally-closed contacts to $2 neutral Fig. 8-10,#16
TOO LONG connection. With power off, check for continuity from P3-6
TO CHARGE. to AC neutral. Replace CR1 if no continuity.
4) Steam strainer plugged. Fig. 8-44,%1
5) Steam supply turned off. Fig 2-2
6) HI-LO steam regulator knob in LO position. Sec.2.2
7) Jacket trap failed, or strainer plugged. Jacket may be full Fig. 8-26,#9
of condensate. and
8) P1 (PS-1) setting not correct, should be 26.0 psig. Enter Sec. 7.5
Service Test mode (Section 7) and check.
9) Too-long-in-charge (TLIC) setpoint incomrect. Check in Sec.7.5
Service Test mode.
3. Number of 1) Pulse setting not correct. Enter Service Test mode Sec. 7.5
conditioning (Section 7) and change if necessary. Prevac cycle = &
puises not puises. Express cycie = 2 pulses.
correc!.
- During 1. Pressure too 1) Chamber drain steam trap failed closed, trapping air in Fig. 8-26,#32
?ﬁ.mm' high and chamber - rebuild or replace trap.
ase of temperature " .
cycle. 100 low during 2) Chamber drain strainer plugged - remove and clean. Sec. 4.3
Sec. 4.3
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TABLE 6-1 - TROUBLESHOOTING (continued)

TABLE 6-1 - TROUBLESHOOTING (continued)

Where

Where
Status Trouble Cause/Correction To Find

4. During 2. Unit drops 1) Jacket pressure 100 high and temperature probe is Sec. 7.5
Sterilize below set responding to transient superheated temperatures.
phase of sterilize Reduce to minimum needed to insure proper opening of
cycle (con- temperature. S2 solenoid valve (see step 2).
tinued). May prinV/ This is best set while operating $2 manually in the Service

display Test mode (Section 7). Steam will be heard to enter
UNDERTEMP. chamber when valve is working properly.
2) Jacket pressure too low. S2 solenoid needs to have Sec. 5.7
approximately 3 psig higher pressure in jacket than in
chamber to ensure opening.
3) Overdrive value set too low. Standard setting is 3.0°F. Sec. 7.5
Enter Service Test mode (Section 7) and check setting.
4) S2 valve failure - rebuild or replace. Fig. 8-22,#9
& 8-31,#10
5) Superheated steam temperatures. from jacket pressure on
empty chamber testing or with very lightly loaded cham-
ber. Reduce jacket pressure as in step 1 above. If
condition persists, there is no.remedy with chamber .
empty. Condition should disappear with moderate to full
chamber load.

. 6) Powaer failed while in cycle. B

5. During Slow 1. Excessively 1) Slow exhaust needle valve plugged or not adjusted Sec.5.7
Exhaust long slow correctly. If not plugged, reset needie valve for a slow
phase of exhaust time. exhaust time, empty chamber, of 4-7 minutes.

Liquids cycle. Unit may print
ALARM TOO
LONG TO
SLOW EX-
HAUST.

6. During a 1. Unit goes 1) S4 solenoid valve failed open, starving ejector. Fig. 8-25.#17
Prevacuum through cycle, ; f iy B.94 &
or Express but vacuum 2) S7 solenoid valve failed partially clo.sed. starving ejector. Ifug. 8-24.43
cycle (Vac levels are poor | 3) Chack valve CK2 or CK® failed partially closed. Fig. 8-22,#429
oniy). (compared with | 4y Heat exchanger leaking. Fig. 8-23.#4

levels expected .
in Field Test ) Heat exchanger plugged. Fig. 8-23.44
gw’dur!. 6) Insufficient water pressure (must be 30 psig minimum). -
ction 5). 7) Ejector fins clogged. -
8) Water temperature too high. Should be below 85°F.
7. During a 1. Steam in area 1) S4 solenoid valve failed closed. S4 should receive power Fig. 8-25#17
cycle. surrounding when untt is in purge or exhaust, above 3 psig setpoint.
sterilizer. Check P3-10 for power. )
2) Metering valve for S4 fiow rate shut or too far closed. Sec. 5.6
3) Contro! PC board failure. Check S4 board output during Fig. 8-12.M17
dry phase or in Service Test mode. Should be on.
4) Water supply vaive turned off. Sec. 2.2

5) Water strainer clogged.

G —6421 3

Status Trouble ) Cause/Correction To Find
7. During 2 1. Steam in area 6) When accompanied by loud popping noise, safety valve Sec. 5.7
cycle‘ surrounding on jacke! opening. Check jacke! pressure and pressure
(cont'd). stenh}er regulator setting. it OK, replace safely valve.
(contd). Note: If safety valve is defective, do not attempt to repair
It. Replace with new valve.
2. Steam biows 1) Door gasket worn or defective - replace. Sec. 43
gg‘o:‘_w““" 2) Door improperly shimmed - check. Sec.7.17
3} Door not tightened sutticiently. Abort cycle, watt for Sec. 2.2,
pressure 1o exhaust, then restart.
4) Door switch out of adjustment. Sec. 7.25
3. S2 steam-to- 1) Defective return spring (too stiff). Instaii a new rebuild kit. | Fig. 8-22,#9
chamber & 8-31,#10
:1°':"°'d valve 2) Low voltage 1o valve. Check voltage at coil. !f not line Sec.7.58
b akesa voltage, isolate problem to loose wire, defective Control Fig. 8-12:#17
U22ing noise. PC board AC output (ACO, P3-7), or refay CR1 N.C. -
contacts.
3) Vaive improperly rebuilt, guide sleeve missing or parts not
lubricated according to rebuilding instructions.
4. Steam and/or 1) Steam lock diaphragm cracked or diaphragm gasket fautty | Fig. 8-17.#5
condensate - replace diaphragm or gasket. & #6
I:::rl_r:g;round 2) Thrust bearing needs grease or is défective. Fig. 8-17.#24
cluteh rod. )
8. During Dry 1. Vacuum level 1) Heat exchanger not tifted enough 1o allow proper drainage | Fig. 8-23,#4
phase (Vac during Dry - tilt exchanger 1/4 inch toward the operating end.
only). phase fluctu-
ates upward
after reaching
maximum
vacuum level.
9. At end of 1. No beeper 1) Dip switch #6 on Printer PC board turned OFF. Turnto ON | . Sec. 7.8
cycle. sounds at posttion if end-of-cycle beeper is desired.
gcrrbpbﬂon of Hf Dip swhch was on, check the Dip switch in Service Test
o mode. I Dip switch checks OK, see next step. it Dip switch
fails check, replace the Printer PC board. A
2) Boaper defective on Control PC board - replace board. Fiy. 812,17
2. Wrapped packs | 1) Check valve CK2 in drain line defective - replace. Fig. 8-22,#29
:;;"‘:'N:' 2) S7 solenoid vave not tully opening. Fig. 8-24,#3
vapor in 3) Control PC board output for S7 not functioning correctly Fig. 8-12,#17,
chamber when (ACS, P3-14). Check in condition and dry phases for 120
door is opened. VAC.
4) Inadequate dry time for type of load. Sec.2.3
5) Chamber steam baffie plate missing. Fig. 8-9,#9

G_6-13 1 4
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TABLE 6-1 - TROUBLESHOOTING (continued)

) Where
Status Trouble Cause/Correction To Find
9. At end.of 2. Wra-p'p'ed}packs ) Steam strainer partially clogged. Fig.:8-44,:1
cycle are wet, or 7) Water in jacket due 10 jacket trap failure. -
(contd). oxcessive o ) o
vapor in 8) Packs 100 lafge, dense, or heavy, chamber overioaded, or -
chamber when packs toolcloseﬂtog‘other.
door is’opened 19) Poorsteam-quality, boiler water carryover, inadequate -
{cont'd). trapping; uninsulated steam lines.
10):S4 soleriold falied 6pen, or Conirol PC board S4 output Fig. 8:25#17
C fgized in 'dry phasé (should be off). & Sec.7.5
: s off during dry phase.
Note;'See. AMSCO Technique Manual MK-2085 fof a
complete:disciission of wrapping and loading.

10. Aftér a 1. Media boilover 1) P3 (PS-3) default setting .6-3 psig too high fortype of load. Sec. 7.5
Liquids: ‘or-stopper Change P3:setting in.Service Test mode (hospital mode),
cycle. disiodgemant. or in CHANGE VALUE S funiction (lab miode) from 3 psig to

1'psig.
11, %{r LEAK 1. Unit'prints:a 1) Defectivé doot gasket -replace. Sec. 4.3
EST cycle leak rate in 2) Looseor cracked:pipe fitlings. Buring 10-minute STABI- -
(Vac only). eneot 1 X LIZING phase of Leak Test cycle, go over piping with
-gh ¢ %’g";’ 6. Snoop™ liquid leak:detecior tluid, or similar, looking for
m':: giminute | U910 be drawn into leaking fiting, ’ '
orless. 3) Driling pressure transducar. Confirm lsak rate using 'Sec. 5.8
) absolute pressure gauge covering 0100 mmkg range.
4) See Trouble 3-1, stéps 2:ihru’9. -

12. Affer a 1. Bowie:Dick:test | 1) Leak in-piping. See Trouble 11-1. step 2. -
DART/ Pack o DART | 5) pefective DART or Bowié-Dick test shee!. Repeat test with -
g:g."(e:" :;?;omte new shest or different lot numiber.
only). .air removal. 3) Improper Bowie-Dick pack preparation or wraps used -

) contain interfering substances such as detergent. Consuht
technique manuals-and check laundering procedures 6r
vendors of wrap.
4) Sterilizer needed warm-up. Run warm-up cycle before Sec. 2.5
DART/Bowie-Dick test run.
5) Incoming air in steam supply. s

13. inorout'of _ 1. Unit alarms 1) Steam generator water-fill valve is stuck open - repair or Fig. 8-53
cycle (steam BOILER repiace. :
generator FLOODED. | 2) Control rods may be covered with scale causing pumpto | Fig. 8:53
units). overfill - clean and reinstall.

3) Solid:state water level PC board in generator is fautty Fig. 8-53
(CR1 should be on) - repiace.

4) Water fod to generator is 160 pure, causing pump-oft -
probe to not “see"” water. Use water with 5 grains hard:
ness.

5) Loose wire at probe connection;, check P1-1, P1-2, P1:3 Fig. 8-53

and P14,

614,
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TABLE 6-1 -~ TROUBLESHOOTING (continued)

Where
Statue. Trouble Cause/Correction To Find.
13. in or out of 1. Unit alarms €) CR1 relay in anti-fidod control fautty (should be on) - Fig. 8-53
cycle (steam BOILER replace.
3:::)"“" Z;%QDED 7) Loose wire'at connaction to.sterilizer control. Check P18, Fig. 8-53
(com'd) d). P1-10, P12-1, P12:2, and alsc wires 36 and 51 in control
: column.
8) Anti-lood control box. 1/4-amp-fuse blown - feplace. Fig. 8:53
9) Droplets of water in pihping causing false alarm. Order Fig. 8-12,#17
P150828-183-and re-pipe generator piping. 1
10) Control PC board in conitrol column faylty - reptace.
14. Miscellane- 1. Control 1) Varistor noise suppressor across $2 c_oﬁl ‘missing or Fig. 8-51 &
ous. intermittently defective. Replace. {not readily checked except for short). 8-52
m::’ 2) Capacitor C1 missing from paper take:up microswitch, or Fig. 8-14
erratic when has tailed opeq -4replace‘. . ,,
dooris opened | 3) Dioderacross CR1 missing or defective. Fig. 8-14
or-closed, or
when §2 )
solenoid vaive
operates, or
when printing.

2. Paper take-up

1) Microswitch defective or but.of édjustment.

Fig. 8-12,428

:::;’,y‘:ﬁ.i%”' 2) MicrodWitch wired incorrectly to normally open‘terminal. Fig. 8-12,428
when micro- 3) C1 capacitor shortéd. Fig. 8-14
switch is not 4) Platen binding. Check for free movement of shoulder Fig. 8-13.#3
actuated. screws.
) . monirol valve (2 gpm) in'line from water-fill solenoid

3. On electric- fo pump missing or defective - check and replace if Fig. 8:53
steam genera- necessary. )
"";';::n. 2) Generator water supply turned off.

) Fig. 2-2
noise from o
generator '
water-fill pump.

615
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TABLE 6-2 - DC INPUT/OUTPUT (1/0) SUMMARY.

DC VO Drivers. Funétion
Limit Switches LSO - Door Switch Closed=Locked!
LS1 - Opposite Door Switch Closed=iocked
LS2 - Electric Boiler Overfll Switch ClosedsNot Full
LS3 - NotUsed
LS4 - CR1 Relay Check
LS5 - Opposite Door Touch Pad (Cycle #1) Closed=Pushed
LS6 - Opposite Door Touct Pad (Cyde#2) Closed=Pushed
LS7 - Opposite Door Touch Pad (Cycle.#3) ClosedsPushed
LS8 - Opposite Door Touch Pad (Cycle #4) ClosedsPushed
LS9 - Opposite Door Touch Pad (Raset) ClosedsReset
LS10- Print Switeh ClosedePrint
LS11- Print Values Switch Closed=Print value
Touch Pad Switches PB0 - SAVE VALUES Touch Pad (P1-10)
PB1 - CHANGE VALUES Touch Pad (P1-11)
PB2 - Lot Cursor Touch Pad (P1-8)
PB3 - Decrease Value Touch Pad (P1-9)
PB4 - Cycle:#2 Touch Pad (P1-4)
PB5 - Cycle #3.Touch.Pad (P1-5,
PB6 - Cycle #4 Touch 'Pad (P1-2)
PB7 - ‘Cycle #1 Touch Pad (P1.7)
PB8 - Cursor Right Touch Pad (P1-12)
PBS - Increment Value Touch Pad (P1:13)
OC Drivers: DCO. - ‘Reéar Display data
DC1 - Rear Dispiay data
DC2 - Rew Display dita
DC3 - Rear Display data
DC4 - Rew Display data
DCS - Rear Display data
DC6 - Rear Display data
DC7 - Rear Display'data
0C8 - Cycle Compiete Signal
DC9 - Power Door Inhibit
DC10- Rear Buzzer
TABLE 6-3 - AC OUTPUT SUMMARY
AC Drivers
Gravity Vecamatic
ACO- 802 - Sisam-to-Chamber Vaive ACO- S02 - Swam-1-Chamber Vave
ACT- S03 - Fast:Exhaust Vaive AC1- SO03 - Fast-Exhaust Vave
AC2- 804 - Exhaust-Cooling Vave AC2- S04 - Exhaust-Cooling VaNe
AC3. 805 - Swam-i:Ejector AC3 . - Not Used
AC4. - Not Used AC4 - SO7 - Ejector Water
ACS - - Not Used ACS- 801 - Ak Break Vave
ACS - - Not Used AC6- - NotUsed
AC7- 800 - Utiies Shuidown AC7- SO0 - Utiies shuidown

6-16
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TABLE 6-4 - DEFAULT VALUES SUMMARY
DEAD BATTERY IC. . .OR AFTER “MEMORY CLEAR" FUNCTION

Gravity

Vacamastic

Cycle 1 - Fiash - 270°F (132°C) for 3 minutes - 1-minute dry
Cycle 2- Flash - 270°F (132°C) for 10 minutes - 1-minute dry
Cycle 3-- Gravity - 270°F (132°C) for 15 minutes - 30-minute dry
Cycle 4 - Gravity - 250°F (121°C) for 30 minutes - 15-minute dry
Overtemp - 20.0°F (12.0°C).above set sterilize ®|mp.

Overdrive - 3.0°F (1.5°C) above set sterilize lemp

Underlemp - 2.0° (1.0°C) below sat sterilizing temp

P2 (PS-2) - 3.0 psig/0.20 bar pressure

P3(P$-3)- 1.0 Psig/0.08 bar pressure

TLIE - 20 minutes )

TUC - 20 minutes

Cydle 1 - Express - 270°F (132°C) for 4 minutes - 3-minute dry

Cydle 2 - Prevacuum - 270°F (132°C) for 4 minutes - 20-minute dry

Cydle 3 - Fiash - 270°F (132°C) for 3 minutes - 1-minute ary
Cycle 4 - Fiash - 250°F (121°C) for 10 minutés - 1-minute dry
Overtemp - 20.0°F (12:0°C) above set sterilize temp
Overdrive - 3.0°F (1.5°C) above set sterilize temp
Undertemp - 2.0°F {1.0°C) below set sterilizing temp

P2 (PS-2) - 3:0 psig/0.20 bar pressure

P3(PS-3) - 1.0/psig/0.08 bar pressure

TLIE - § minutés

TUIC - 20 minutes

TLIV - 20 minutes

Express conditioning pulses - 2

Express P1 (PS-1}-26.0 psig/1.84 bar pressure

Express V1 (VS-1)- 10.0 in.Hg/0.22 bar vacuum
Prevacuum conditioning puises - 4

Prevacuum P1 (PS-1) -.26.0 psig/1.94 bar pressure
Prevacuum V1 (VS-1) - 10.0 in.Hg/0.22 bar vacuum

TABLE 6-5 - TEMPERATURE PROBE
RESISTANCE VERSUS TEMPERATURE Lk
Tm!quo Mboao':l:hmo

60 36754

L 28521

(] 22315

90 17598
100 13981
110 11188
120 8018
130 N
140 8967
160 4048
180 2803
200 19683
210 167%
220 1429
230 1222
240 1048
250 903
284 852
2 (1)
274 642
20 591

6-17




TABLE 6-6 - SCHEMATIC REFERENCE LIST

Listed below are reference drawings which are presented immediately after this table.

Thie Sheet Reterence Number
SYSTEMSCHEMATIC: Vacamatic Sterliizer 1ot P-146652-480
SYSTEM SCHEMATIC: Gravity SterMizer tof1 P-1466563-202
CONTROL PC BOARD ASSEMBLY 1014 P-146653-201
2014
o4
dold
PRINTER PC BOARD ASSEMBLY 1013 P-146653-037
2013
303
NON-OPERATING END PC BOARD ASSEMBLY 1012 P-136807-138
202
TOUCH PANEL SCHEMATIC, Oparating End Tof1 P-136806-685
OPTIONAL AS SERIES ELECTRIC STEAM GENERATOR:SCHEMATIC, fof1 -
OPTIONAL A8 SERIES ELECTRIC STEAM GENERATOR ANTI-FLOOD SCHEMATIC totd SK-880204
OPTIONAL CHS SERIES ELECTRIC STEAM GENERATOR SCHEMATIC 1e11 -
OPTIONAL CHS SERIES ELECTRIC STEAM GENERATOR ANTI-FLOOD SCHEMATIC | 1011 -
WIRING ASSEMBLY, OPTIONAL ELECTRIC STEAM GENERATOR 1of1 P-146653.657
PIPING SCHEMATIC: Vacamatic Steritzer 1o11 -
PIPING SCHEMATIC: Gravty Stariizer 1ot —
MASTER WIRE LIST 1of2 -
2012 -
6-18
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NOTES::

; I. THE HEADERS HI & H2 ARE NUMBERED: ‘2 '2'

- , 2. LINE THICKNESS AND SPACING SHOULD BE AS sou_u.ows; ,
RS A S LeL] A.C. -

Ll DY S : ‘ THE A.C. COMMON BUS LINE FROM J3-5 To Q4 THRY 08 AND, 010 THRU mz AND: THE A.C. NEUTRAL FROM J3-6,
.- J3-9,J3-12 AND J3-15 SHOULD HAVE A MINIMUM WIDTH OF 0.125% WITH A MI IMUM SPACING OF ‘G, 0625*
- 3 T0 ‘THE TRANSFORMER)

ALL OTHER A.C. LINES {FROM J3 TO 04 THRU 68 AND GO NJ
: SHOULD HAVE 'A MINIMUM WIDTH OF 0.050% AND A SPACING OF 0.0625”

; =6 ] ’ D.C
PIN 4 OF TRESE EPRONS GOES INTO| | ALL +8 V.D.C.. +5 V.D.C. AND GROUND MUST HAVE A MINIMUM WIDTH OF 0.050° WITH 0.015* MINIMM SPACING.
L PIN #3 OF THE SOCKET, ‘ ALL LOGIC SIGNALS MUST HAVE MINIMUM WIDTH OF 0.015* WITH §.015* MINIMUM SPACING.

3. IMUST BE U.L. APPROVED.

4. REQUIREMENTS FOR ARTWORK LAYOUT;
---COMPONENT SYMBOLIZATION FOR EACH CWPG\IENT
--=DRILL SCHEDUL
--~SOLDER MASK
---ARTWORK

5. ‘REOUIREMENTS FOR P.C. BOARD ASSEMBLY:
-~ ~COMPONENT SYMBOLIZAT
---BOARD SHOULD BE 1 0Z COPPER AND | OZ PLATE, WITH
SOLDER MASK OVER BARE ‘COPPER' (VACREL ORY FILM)Q.*
BOARD THICKNESS SHOULD BE 0.06

6. VOLTAGE REGULATOR (VRI) MUST BE MGUNTED TO THE HEAT SINK (TTEM #96) WITH SCREWS: (ITEM #97).

K

| v

c . —rp ELON SOLDER THE ASSEMBY TO THE P.C. OARD WITH THE REST GF THE PARTS, DO NOT MASK OFF EYELETS
TB5eE WATCHGOE TIMEDT s_gx ' OR MOUNTING SCREWS DURING. WAVE SOLDERI )
E00nS WA JOG: T IMEQU € i R -

.0 & WAl = WATCHD 0: 'MEDU 55 7. EPROM U1Q IS ADDED AT A_HIGHER ASSEMBLY LEVEL EPROM V10 IS PLUGGED INTO A 28 PIN SOCKET

(ITEM #93). SEE TABLE AT LEFT FOR JUMPE
8. RaM U25 IS PLUGGED INTG A 24 PIN SOCKET (ITEM #92)

9. STAMP CURRENT REVISION LEVEL ON BOARD IN SPACE PROVIDED.

10. MGUNT CRYSTAL Y| (ITEM 101} VERTICALLY WITH APPROX. 0.05" SPACING BETWEEN CRYSTAL AND BOARD.
. USE WASH AWAY SPACERS AS FOLLOWS:
-DYNALOY CATALOG NO. DS5S48-AW-.055, OR
-BIVAR  CATALGG NO. T0-201-05.

tt. NIRE SPEC: #22 AWG, SILVER COATED COPPER, 19/34 STRANDING, TEFLON INSULATION. 300 V., 10%5°C
U.L. & C.S.A. LABELS REQUIRED

12: STRIP ONE END OF WIRE 5/16° AND ATTACH RING TERMINAL (ITEM #102). STRIP OTHER END tr2,
TWIST AND TIN. SOLDER TO TP8.
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SCREWS TO BE TORQUED
TO 3 TO S5 IN.- LB.
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‘ SEE NCGTE #12

0:00:0 &80

DETAIL A DETAIL B
HI H2

SET FOR SET FOR

UI10_BEING FASNET RESET QUT

A 27512 EPROM WATCHDOG ENABLED

WATCHDGG TIMEOUT 1.2 SEC.
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NOTES:

I,
2.

MUST BE U.L. APPROVED.

REQUIREMENTS FOR ARTWORK LAYOUT:
- COMPONENT SYMBOLJTZATION
- DRILL SCHEDULE
- SOLDER MASK
- ARTWORK

. REQUIREMENTS FOR P.C. BOARD ASSEMBLY:

- COMPONENT SYMBOLIZATION
- SOLDER MASK

- STAMP CURRENT REVISION LEVEL ON BOARD IN SPACE

PROVIDED.

- MOUNT CRYSTAL YI,ITEM 17, VERTICALLY WITH APPROX.

-05” SPACING BETWEEN CRYSTAL AND BOARD. USE
WASH AWAY SPACERS AS FOLLOWS:
-DYNALQY CATALOG NO. D548-AW-.055, OR
-BIVAR  CATALOG NG. T0-20!-05.

. HEAT SINK, ITEM #i105, IS TO BE MOUNTED TO BOARD

AND VOLTAGE REGULATOR. ITEM #87. IS TO BE MOUNTED
TO HEAT SINK WITH SCREWS,ITEM #106, LOCKWASHERS,
ITEMS #108 AND #109, AND NUTS, ITEM #107, USING
6-8" LBS, TCRQUE, USE WHITE SILICON GREASE - DOW
CORNING CORP. #304. GE #G64! OR CASTEL #A-800 -
BETWEEN REGULATOR AND HEAT SINK.

- FINGER TIGHTEN SCREW, ITEM #102, WASHER. ITEM #103,

AND NUT, ITEM #101. THEN TIGHTEN SCREW OR NUT AN
ADDITIONAL 1/4 TO |/2 TURN AND APPLY EPOXY (HYSOL 015i1).

- LOCATIONS MARKED TP6,U10,C32,C30,C31,Y2,81,& Hi

ON BOARD ARE TO REMAIN EMPTY,

REF .DESIGNATIONS SPARES
LAST USED NOT USED - TYPE l REF . DES. QUANTITY

AN Ul Uil 2
S/ C7,C30-C32 TOK_5Y RN2 1
36 RI7 tOK ST ! RNI !
JI‘ Jl1é

1P Pé

Ul

VR2

Yl

St

Q7

H2 HI

RTI

B- 5

QUANTITY [PART NUMBER (i PART NAME DESCRIPTION, MATERTAL QUANTITY PART NMOER  [as) PART NAME DESCRIPTION. MATERIAL - N
7 46663-037] | [PRINTER_BOAl 4[62-27-8
) 7 36807-130 ILL SC ARE_BOARD -
3 [ B4157-001{78DIGOE D1.02,017 TN2001 29357-519| 3 [MICROPROCE SSOR[UA. UPD-8029
131129360~ T8E|791DI00E, SPPRESSR | D3-DI1 2. D14-D15 PEKES . 2 93902-387 4 M N V] 1B-1256
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I | 8417(-00308 a2 2N3905 3 =19 TR 11 74HCT 132
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8 ~388[10/8 BT MD 0
8 93902-386]1 1|DUAL 0P AMP_JU LM3I58N
1 1129360-S268 AVOITAGE REGULATOR| VR1__LM323K [ JETOBK] 3 AMD 5V 2
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9 4] J
e [ !
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/—REF KEYWAY

NOTE .
SEE NOTE #1

BUZ" NON-OPERATING ‘END o 1333

¢ I
BOARD ASSEMBLY -
136807-138 REV _ 2 |

i

B- 11

STAMP LATEST REVISION NUMBER USING APPROX. 14 PT.
WHITE LETTERING.

BLUE LINE ON RIBBON CABLE TO BE POSITIONED TOWARD
“1 & 2" NOTATION ON PC BOARD

HEADER (ITEM #1141, J35) MUST BE POSITIONED PER THIS DWG
TO ALLOW FOR PROPER CONNECTION OF MATING PART

~

/

Non - Operating End PC Board Assembly
Pert10f2
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STATUS.

“

L

CONNECTOR A ] 2 3 4 || meser
[ Q X "ﬁk
j . - ; :g - POWER 000A
\ :: 8 y UNLOCK
-l cuose || ook ][ ommk [ grp
CONNECTOR B
. - VALUES
d ?2_ " CURSOR VALUE
ER SN 7 P | A= [y

CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN

CONNECTOR B PIN
CONNECTOR B PIN
CONNECTOR B PIN
CONNECTOR B PIN

(GND) CONNECTOR B PIN

(GND) CONNECTOR A PIN

CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN
CONNECTOR A PIN

NOTES:

1. DISPLAY PANEL TO BE BLACK VELVET
POLYCARBONATE SUB SURFACE PRINTED.

2. ALL GRAPHICS TO BE WHITE EXCEPT
WHERE INDICATED.

3 INNER BORDERS AND “CURSOR’ AND
““VALUE" TO BE PMS 326. -

4. ALL 9 REMAINING INNER BORDERS
TO BE PMS 444.

5. “RESET” TO BE PMS 444,

6 DISPLAY WINDOW TO BE NON-TEXTURED. TO
BE USED WITH 2 x 30 VACUUM FLUORESCENT
DISPLAY. WINDOW TINT COLOR SAMPLE TO BE
SUPPLIED BY AMSCO INDUSTRIAL DESIGN.

7. ADHESIVE APPLIED TO BACK SIDE EXCEPT
WHERE INDICATED.

8 ARTWORK #AC-234; REV.0; DATE: 03-20-87: TO BE
SUPPLIED BY AMSCO INDUSTRIAL DESIGN.

9. ALL EXPOSED EDGES MUST BE HEAT SEALED.

SV
WALUES

Touch Panel Schematic, Operating End
5/23/88 P-136808-685
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PROBED  FAIL SAFE 38?;‘3221. 1 Bngl = AN
TOPROBEC  PUMPOFF L | ]8R
O~ 1 "B mEncoumaL pONER
MPON . : -UTILITH
~ TOPROBEB  PUMPO OL 208 BR2 I—w— OPTIONS IS IN ~SHUTDOWN" MODE.
TOPROBEA  LOW WATER ' s 7+ 8R! NOTE: SEE DRAWING SK-880204
W FORWIRING OF ANTI.FLOOD
by BR2 l A CONTROL CIRCUIT
L3 J1 _BR1
1
o
o
CONTROL
75PS|

CRt ; CRi

r\; 10AMP = } o

T

Optional AS Serfes Electric Steam Generator
Schematic
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Pi1-2

S PiI-3
S Pt
7
3 Pi-4
PUSH TO TEST A,
NC (MOMENTARY } H L 6 NC NO COM LLCO
7¢1 SEC.
WARRICK CONTROL
CAT . #DFMIX07
. PI-15
7 FUSE
. i/4° amp
3 PI-6  HOT A~ n RESET
120 VAC FROM. /N, PI-S  NEUTRAL RESET
(o8 Orues Sookce | 2 P17 owo -
FOR KITS) D NO NC COM .
\( A .
PI-13 ¥
TO STEAM TO JACKET VALVE ] ' T
o1a . BN
P, ‘ LAMP
18 |nc
Q Pi-12
TO STEAM TO JACKET VALVE , Pl-1l 4 10 STEAM TO
}pn—ls : coml °35 Pro1o D JACKET VaLVE
. &
crIAT NC —& 10 sTER conTROL

| — PI-9 ¢
com! PI-8
| “Ro - b———— 70 STER conTROL

NOTES: Wy

I. SHOWN WITH POWER OFF

Optional AS Series Eleciric Steam Generstor
Anti-Flood Schematic
9/30/88
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* | Ft - 10 Amp Fuse
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Optional CHS Series Electric Steamn Generstor
Anti-Flood Schematic !
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WIRE LIST
. NOICOLOR FROM CONN . ME TH T0 CONN_.METH
‘ | |RED [TBT-1 (BX27]#8 RING |PWR_IB (BX TINNE
g 21BLK ITBI1-2 (BX #8 RING |PWR TB (BX TINNED
SIBLK ITBI-3 (BX2){#8 RING [PWR 1B (BX1I) TINNED
L 4 BLK P58 REF -——-= PS | -COM #8 RING
FROM DOOR SWITCH CABLE (REF) | SIWHT P8 REF | ----- CR_(BX1) #6 SPADE
__{_sie it el 5 YEL | P58 REF | ——--- PST-NC #8 RING
251Y PS | -NC #8 RING CR_(BX1) #6 SPADE
25]1YE CR_(BX1) [#6 SPADE P59 REF | -----
DWIBARE _ ——--- | -—--- GND SCR (BXIII#10
| STEAM GENERATOR
/_BOX (REF)
IELD WIRING
BOX (REF )
81
C
P
) VIEW C-C
°
: FIELD
! WIRING
] ) BOX ;
FROM SOLENGID CABLE (REF)
&sse NOTE #2
. s
c PRESSURE!
SWITCH
A . A
NO!ES:
) I. JI2 TN CONNECT TO P12 ON DOOR SWITCH CABLE
STEAM 2. JS8 TO CONNECT TC PS8 ON
; GENERATOR ! SOLENOID CABLE
, I BOX !
] [
INACTIRTED
‘ L , 04-06-89 V
By T o B — =5
$ ) Wiring Assembly
== == Optional Electric Steam Generator

4/8/89 P 145853-857
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WATER
DRAIN
CHARGE

WASTE
Tl F

OPTIONAL MANUAL
CONTROL

NOTE: ALL ADJUSTMENTS ARE
NOMINAL FACTORY SETTINGS

174 0D

1/4.001

60°F 1 ATM FC-2 '
AIR Zﬁ:ﬁzmﬂ;‘ mﬁi ;;??;& PSIG.{DYN) JACKET TRAP WATER SUPPLY VALVE
9 TEMP. RANGE — 297°335° ?33‘?3:35\/3}5\{4! = w2
—_— WIMAX. = 700# HR, £ 8 -— :
SEF AR FLTER STEAM z T Y -
& . o5 - pre
§ - = VACUUM
= 8T-2 STRAINER = BRE/XER
PRESSURE Sy,
- VACUUM WATER
; REGULATOR 15 87170 SoLENoID VALVE
51 {HI-L0) ® FC:3
. HI SETTING: 32 PSIG ®
FILTERED AIR g sering: 20 psiG CHAMBER |8 ST-1 A
g SOLENODVAWE T ey W - TRAP CODLING| £ ‘ STRAINER —
51 RV:1, SAFETY VALVE 3 >
3 M-1 TWO, TURNS' OPEN| NPY 8 007 WATER
i STEAM ISUPPLY PRESSURE RANGE ybzaso'iis'xe (VN
l o7 VALVE —o—‘ ] TEMPERATURE 70°F 4
JACKET z WIMAX = 15:GPM
g 38 NPY 314 NPY PRESSURE
@ 112 NPT T GAUGE % Ed:
‘TRANSDUCER L. M VACUUM £,
b § |\ BAFFLE 'EXHAUST CODLING WATER' =
i SOLENOID VALVE EJECTOR 3
CHAMBER g
k4
CHAMBER - ; N
PRESSURE GAUGE 21 )
(o) ol 21 pasrie STRAINER J5
PG-T)——4 = | 114 NPT 34 NPT . f e
= pyrr EXHAUST COOLING -
. G ADJUSTABLE VALVE:
\ ' SsLow po 45° FROM CENTERLINE -
EXHAUST S OF TuBk S
$T-3 STRAINER 3¢+ ) ©
L : fast 8 Sl
ExmausT 3 .o 12
WASTE SOLENOID x < ( CONSTANT 5/8:007
VALVE BLEED HEAT.
— £ [ EXCHANGER
1/4 007 p 58 00T c "\ =
" : o3 ™2
STEAM g
— TRAP 7:8.007 lu 2
5 .
b= 16.007
58 0DV 7/8 001 7/3.0DT "NO COIL

RE!
I’

WASTE

T 140°F

-—— o ———— ——,

————

Piping Schematic - Vacamatic
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STEAM
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; - Yy i S et
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2 : X, s )
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BLEED l_| l_J
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Piping Schematic - Gravity
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Yo coLon FROM To REMARKS
1 | RED  [TB1-1(BX2) PWR TB (BX1) ELEC. STM. GEN. UNIT ONLY
1 | RED TB1-1 LINE 1
1| RED PS7-1 LINE 7
2 | BLACK [1B1-2(BX2) PWR T8 (BX1) ELEC. STM. GEN. UNIT ONLY|
2 | BlACK [1B1-2 LINE 2
2 | BLack |ps7-2 LINE 2
3 | BLACK [T81.3(BX2) PWR T8 (BX1) ELEC. STM. GEN. UNIT ONLY
3 _| GREEN |7Bi:3 GND SCR
3 | GREEN [Ps7:3 GND
4 [ BLAck |Psa REF PSI.COM ELEC. STM. GEN. UNIT ONLY
4 | BLACK [SWi-4 LOAD 1
4 | BLACK [PSa-22 LOAD.1

4 | BLack [---. e
4 | YELLOW|PSB-6 P54.22
4 | BLACK f.--. P54:22
§ | WHITE | PS8 REF CR (BX1) ELEC. STM. GEN.UNIT ONLY.
5 | WHE |P5e2 P54.15
§ | WHITE |P54-15 LOAD 2
5 | wHITE |swr-1 LOAD 2
5 | WHTE [-..- TS
5 [wHmE |-~ P54:15
6 | BLACK [---- e
6 | BLACK [swi:s [182:2
6 | Black [T1821 F3-3AMP
6 | BLACK [TB2-2 F2:174 AMP
6 | BLACK [TB22 F1-2AMP
7 |etack |---- e
7 | BLACK [PAPERTAKE-UPMTR |#7 FREE HANGING
7 | BLACK' |#7 FREE HANGING T82-6
7 | BLACK™ [Fi-2AMP T82-6
7 | BLACK [PWRSUP TRANS LUG 4 |TB2-8
8 | BLACK [P3-1 P33
8 | BLACK |P31 D
8 | BUACK [Pa F2-174 AMF
9 | BLAck |Pas cenn
9 [ BLACK |F3-3AMP (2]
10 | WHITE |-~ e
10 | WHITE  [P3-2 P34
10 | WHIE |-- s
10 | WHTIE |..-. sie
10 | WHITE  [Paa ceen
10 | WHITE ... ..
10 | WHITE | SPLICE CONN. SWI-COM
10 | WHITE | SPLICE CONN. 182-5
10_| WHITE | PWR SUP TRANS LUG 1 | TB2-4
10 | WHITE | SPLICE CONN. SW1-2
10 | WHITE | TB2.5 CR1-4
1 | RED 'P53-REF LSF-NO
11 | RED P11 P53:1 TWISTED
47 , P1-4 P53-2 PAIR
11 | RED PS3-1 LSF TWISTED
47 A P§3-2 L PAIR
12 [ GRAY |PS33 LSA 20 CONDUCTOR CABLE

-SD ONLY
12 | GRAY |P53:3 LSF 20 CONDUCTOR CABLE
. -SD ONLY

12 | GRAY | PSa-REF LSF-COM GRAVITY ONLY

D- 3

g | coLor FROM 10 REMARKS

12 |GRAY |PS3-REF LSA-NO DD ONLY

12 |GRAY [P1-2 P53-3

12 |GRAY |PS3.REF LSR-NO DO ONLY

15 {RED P53-18 P81 TWSTED

16_[BLACK |PS3-19 P8-2 PAIR

15 |RED P53-18 P41 TWISTED

18 |BLack |Ps319 Pe-2 PAIR

17 |RED P53-20 P11-1 TWISTED

20 [BLACK |PS3-21 P11:2 PAIR

17 |RED P17-1 P53-20

20 |aack (P74 PS3-21 PAIR

18 [Back |- nees

18 |WHITE [Swa-NC #18 FREE HANGING

18 |WHITE [#18 FREE HANGING PAPER TAKE-UP MTR

19 |RED P53-22 P11-§ "

21 {BLAcK |Ps32a P11:8 PAIR

19 |RED PS3-22 P17:3 TWISTED

§ 21 [Back |psa2s P17-2 PAIR

25 |vEuow|Pse REF PSENC ELEC. STM, GEN. UNIT'ONLY

25 |YELLOW|PSHNC CR (BX1) ELEC. STM. GEN. UNIT ONLY

25 |YELLOW [CR (BX1) P59 REF ELEC. STM. GEN. UNIT ONLY |

25 _|vELLOW |PS8-3 P54.7

25 |YELLOW|P3-16 P54.7

30 |vELLOW [PS8-4 PS4-8

2 [yeEuow|pPa7 N54-8

31 |GRAY |Ps3-as P19-1

31 [BLACK 1 |P53-35 P30-13 ‘20 CONDUCTOR CABLE
-DD ONLY

32 |[GRAY |Psaas P15-13

3 Jeaay |psaag P15-14

B {REDt |PS329 P30-18 20 CONDUCTOR CABLE
-DD ONLY

4 |GRAY |P149y P53-48

35 [GRAY [Pia2 P53-45

% |RED PS3-10 P12-1 TWISTED

st |mack |psa11 P122 PAIR

3 |RED P1-3 P53:10 TWISTED

51 |Black [P1s PS3-11 PAIR

37 |reo P15 P53-14 TWISTED

52 |sack [Psa1s P1-8 PAIR

47 |GRAY  |LSF LSR 20 CONDUCTOR CABLE
-DD ONLY

47 _|oack  |psa-Rer LDF-COM

47 |GRAY [Lsk-coMm LSRCOM DD ONLY

4 |BLack 2 |Psaas P30-12 20 CONDUCTOR CABLE
-DD ONLY

48 |GRAY |Ps3as P19-2

50 [GRAY |P53-REF LSF-NC

5 |GRAY |LsF LSR 20 CONDUCTOR CABLE
-DD ONLY

%0 |GRaY [Ps3s LSF 20 CONDUCTOR CABLE

. DD.ONLY

0 |GRAY |Psas LSF 20 CONDUCTOR CABLE
-SD ONLY

50 |GRAY |Psa4 et

50 (GRAY |psaa CRI1-14

50 IGRAY |LSF-NC LSA:NC 0D ONLY

% [GRAY [Pirs CR1-1

80 [GRAY [P1s e

81 [wTE P36 it

D- 4

Master Wire List - 12/88
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m‘ COLOR FROM T0 REMARKS
61 [WHITE [P3-6 CR1-12
"62 |RED2 [psas P30-9 20 CONDUCTOR CABLE

DD ONLY

62 |GRAY |psas P1-7

63 |BLACK 3 |P53.6 P30.7 20 CONDUCTRO CABLE
-DDONLY

63 [GRAY |Ps3.6 P19

64 |RED3 [P53-7 P30-8 20 CONDUCTOR CABLE
‘DD ONLY

64 [GRAY |PS3-7 Pi-10

65 [BLACK 4 [P53.25 P30-18 20 CONDUCTOR CABLE
-DD.ONLY

65 |GRAY |psa.2s P15-2

66 |RED4 |P53-26 P30-19 20 CONDUCTOR CABLE
-OD.ONLY

66 |GRAY [P53.26 P15-3

67 |{BLACKS [P53:27 P30-20 20 CONDUCTOR CABLE
-DDONLY

67 |GRAY [Psa.27 P15-4

68 |REDS [P53.28 P30:1 20 CONDUCTOR CABLE
-DD ONLY

68 |GRAY _ [psa.2s P15-5

69 {BLACK 6 |P53.29 P30-2 20 CONDUCTOR CABLE
-DDONLY

69 | GRAY P53.29 P15-6

70 IRED6 |P53.30 P30-3 20 CONDUCTOR CABLE
-DD.ONLY

70 |GRAY |P53.30 P15-7

7 |BLACK 7 {P53:31 P30-15 20 CONDUCTOR CABLE
-DD'ONLY

71 [GRAY Psa.ar P15-8

72 _[GRAY [ps3-27 T82-7

72 |GRAY [P154 T82.7

72 |GRAY  [psa-a2 .-

72 |GRAY [pP159 veee

73 [GRAY [P194 T82-11

73 [GRAY  [tB2-11 CR1-13

73. |GRAY  IPWR SUP'OUTPUT 1 (+)| TB2:11

73_|GRAY (P14 aeen

73 |GRAY [.... cee

74 |RED7 |[Ps3s P30-5 20 CONDUCTOR CABLE
-DD ONLY

74 [GRAY [P1.12 P53-8

75 | BLACK 10[PS3-40 P30-11 20 CONDUCTOR CABLE
-DD ONLY

75 |GRAY |P53-3p P53-37 20 CONDUCTOR CABLE
-SD'ONLY

75 |BLACKS |PS3-37 1pa0-10 20 CONDUCTOR CABLE
-OD ONLY

75 _|GRAY  |PWRSUPOUTPUT () | TB2-15

75 |GRAY  [P1.11 TB2-15

75 |GRAY [P19:3 182-15

75_|GRAY  [ps3a7 T82-14

75 _|GRAY  |psa.7 T82-14

75 |GRAY [182113 CR1-9

75 |GRAY |Psaa0 18214

75 _|GRAY  [Ps3.17 aees

7% |GRAY [P193

75 _[GRAY  [Psaa7 .-

75 |GRAY [P1:13 .-

75 _|GRAY  |-... -

“'N'g.s COLOR FROM REMARKS “'N'gE cOLOR FROM To REMARKS
75 |GRAY [P53.40 108 [VELLOW]S-2 PS4-18 |
76 [RED  |Ps31a Pit3 TWISTED 108 YELLOW|s-2 P54-REF GRAVITY ONLY
80 [BLACK |P53-16 P11-4 PAIR 109_|vELLOW|P38 P54-19
76 {GRAY |PWRSUPOUTPUT 2(+) | TB2.9 109 |YELLOW|S3 PS419
76 |GRAY [P53-12 TB2.9 109 |YELLOW[S-3 P54-REF VACAMATIC ONLY
76 |GRAY [p53-13 TBag 109 |YELLOW({S-3 PS4-REF GRAVITY ONLY
76 |GRAY iP5312 110 |VELLOW|S-4 P54-REF GRAVITY ONLY
76 [GRAY |P5313 110 YELLOW|P3-10 P54-17
77 {GRAY (P1-14 SWa:3 10 |YELLOW|[S-4 P54.17
77 [GRAY ~ [Pi-14 R 110 [YELLOW|S-4 P54-REF VACAMATIC ONLY
78 [GRAY [P1-15 SwW2-2 11 [vELLOW{P3-14 P54-5
78 [GRAY IP1-15 111 |YELLOW|P58-8 P54-5 GRAVITY ONLY
79 |GRAY |P1-16 Swa-1 11 |YELLOW|S-7 P54-REF VACAMATIC ONLY
79 |GRAY [P1-18 11 [VELLOW]S:7 PS4-5 VACAMATIC ONLY
80 IGRAY |PWR SUP OUTPUT 2(-) | TB210 11 [YELLOW(S:7 PS4-5 VACAMATIC ONLY
80 |GRAY TB2-10 PS3.16 136 |WHITE [P39 P54-1
8 [GRAY [Ps3-16 136 WHITE |P3-15 P54-24
83 |AEDS |P53.9 P30:6 20 CONDUCTOR CABLE 136 |WHITE | P3:15 PS4-26
; 0D OnLY 136 |WHITE |P3.12 P54:3
83 |GRAY P1-13 Ps3's 136 |WHITE [P3-12 PS54-28
84 |GRAY |P53-28 T82:8 126 [wHITE [P3-19 P54-20
84 |GRAY |P155 TBZ'8 %6 [whie 1S3 e
84 {GRAY |P53-33 136 |YELLOW[S2 PS4-REF GRAVITY ONLY
84 |GRAY [P15-10 N 136 [WHITE |S3 PS4-REF VACAMATIC ONLY
85 |BLACK 9 |P53:24 P07 gmyctoamme 153 [YELLOW[S 5 PS4-REF GRAVITY ONLY
o |Gy [Fsaae es 153 |[VELLOW([SS P54-20 GRAVITY ONLY
8 |REDS [Ps3aa P30-14 20 CONDUCTOR CABLE 153 _|VELLOW | PSe-1 5420 VACAMATIC Ofit ¥
-DD ONLY 153" |YELLOW[P3-11 PS54-20
8 |cRaY |psaaa P15-11 BLK Psa-50 il
106 |WHITE |SPLICE CONN. B2 RED PS3-49 i
106 _[WHITE |Ss S8 GRAVITY ONLY GRN PSa-48 rs2
106 |WHITE |s¢, 53 GRAVITY ONLY YEL PS3-47 Ll ;
106 |WHITE [so'-, = GRAVITY ORLY | ow |pare |----. GND.SCR (BX1) ELEC. STM. GEN. UNIT ONLY
106 IWhITE Ipses Pots - . tmm ... |esaa P20 20 CONDUCTOR CABLE
WIRE -DD ONLY
106 |WHITE {S-7 S4 VACAMATIC ONLY
106 |WHITE [se S-1 VACAMATIC ONLY
106 |WHITE |S-t s-2 VACAMATIC ONLY
106 |WHITE |s-2 s-3 VACAMATIC ONLY
106 |WHITE |- P54-35
106 |WHITE |S-a $7 VACAMATIC ONLY
106 [WHITE [s-4 $1 VACAMATIC ONLY
108 _|wHIE [s1 s3 VACAMATIC ONLY
108 [WHITE |3 PS4-3 VACAMATIC ONLY
108 |WHITE |---.- ' PS4-23
106 [WHITE | Psa2
108 |WHITE |-~ PS4-4
108 |WHITE |-
106 |WHITE |5 S5 GRAVITY ONLY
108 |[WHITE [s5 X GRAVITY ONLY
108 [WHITE - PS54-27
107 |YELLOW[S-1 PS4-REF VACAMATIC ONLY
107 |YELLOW |S-1 P54 VACAMATIC ONLY
107 | YELLOW[PS8-1 P54:8 GRAVITY ONLY
107_|YELLOW [P2-13 P54.8
108 |YELLOW P37 P54:1§
108 |YELLOW |52 P54-REF | VACAMATIC ONLY Master Wire List - 12/88
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| SECTION 7 ) 7
Component Repair, Replacement and Adjustment

7.1 GENERAL

This section inciudes instructions for the disassembly,
repair and replacement of selected sterilizer compo-
nents. Explodad views and assembly drawings show-
ing the various parts and assemblies referred to are
included in Section 8.

7.2 PREPARING CONTROL FOR SERVICE

The Stage 2 control pivots forward and down to a
izontal position for easy service (see Figures 7-1
and 7-2).

1. Remave the four hex socket screws (two at bottom
and two at top) holding control panel in place. Set
the front panel aside.

2. Using one hand to support the contro! assembly,
remove the two hex socket screws (upper right and
upper left) holding it in place. )

3. Caretully lower control assembly forward and down-
ward until it stops in a horizontal position. The
control has'stops to support # in this position.

7.3 PRINTER

The lifetime of the printer is approximately 500,000
lines of print, depending onthe darknessused. Ifa row
of dots is missing or faint, check the printhead. . .it may
merely be dirty. Totest, cut a piece of "bond" paper to
the width of the thermal Paper and push it through the
printer several times. The coarseness of the bond
Paper may restore the printer to normal,

Printer Repiacement

Note: Referto Figures 8-12and8-13 (Section 8) for the

folowing procedure.

1. Lower contro! 10 the service position. Unplug all
plugs from the Control PC board. Remove Control
PC board, collecting all screws and standoffs.

2. Unplug allplugs fromthe Printer PC board. Remove
the Printer PC boav:. lv’g'n ‘pl': mndo:fs. "OD': nho:

unplug or remove { isplay module t

Printer PC board.

3 ﬂm;*r;d mu;:h;cmir&uuwhl.nd nts
holding er to t oard. Un, the primer
ribbon cable from the PC board.

4. Mountthe new printer (o the Printer PC board. Plug
the printer ribbon cable into the jack on the board.

FIGURE 7-2 - Control in Service Position

5. Reinstalithe Printsr PC board. Reconnect alplugs.

6: Reinstalithe Control PC board. Reconnect allpigs.

7. Adjust the printout darkness as described in the.
following procedure.




Printout Darkness Adjustment

For maximum life, new printers must have the printout
darkriess adjusted: The control contains a “Printer
Frequency,” i.e., printer-darkness, adjustment routine.
Adjust the printer-darkness as follows:

1. After printer replacement and with power OFF,
unplug P14 from the Printer PC board and installthe
shonting jumper plug (special tool P-755715-866).
(I the jumper plug is not available, unplug P14 and
CAREFULLY shont the two pins on the board to-
gether.) Tum power ON.

2. Enter the Printer Frequericy. routine by setting Dip
switch.#4 positions on both the Control and Printer
PC boards to the ON position and pressing the
RESET button.

3. Adust R15 (accessible behind the platen) on the

Printer PC board {Figure 7-3) while. watching the

display prompt: . .
* SET PRINTER FREQ
* FREQ IS XX.X KHZ

N\
| Xx.X s acsal prinier requency. |

4. Printer head resistance will be labeled on the printer
aseither A,BorC. Setprinter frequency (according
to letter on printer) as shown in Table 7-1.

§. Return Dip switch #4 settings on the Control and
Prirter PC boards to their normal (OFF) position and
press RESET. )

6. Position power switchto OFF. Reémovethe shorting
jumper and reinstall the P14 cable.

Printer Lubrication

W printertends todrag, wipe guide shaft clean and apply
Nyogei-744 lubricant (P-764321-985).

TABLE 7-1 - PRINTER HEAD RESISTANCE
TEMP (°F) FREQUENCY
11.3%Hz2
124 kM2
13.6 kiHz
11.8 KMz
12.7 kHz
14.0 kHz
1.9 kHz
13.0 kiMz
14.4 kHz
12.3 kHz
13.4 KM
14.8 ke
12.8 kiz
13.8 kM2

|
)ou)o-‘»op‘»ao»ou»g

18.2 kiz

7-2

Printer Frequency
(Darkness)
Adjustment

NSERT Petg wﬂ

8
[an)
n

Span Pot For
Pressure Chan;el\
Calibration

"
an
[-]
=

ur:

Zero Pot For — BHB ® 2
Catibration i

Pressure Channe! <
i
R

FIGURE 7-3 - Printer PC Board

7.4 DISPLAY MODULE

Self Test

The vacuum-fluorescent display module is tested by
setting Dip switch #1 on the Printer PC board tothe ON
position. This invokes the display module’s self-test
feature, independent of the control. The display mod-
ule displays its character set on six screens.

Replacement
1. Removethe Printer PC board as for printer replace-
ment.

D- 9

2. Unplug the three-pin power connector. Unplug the
34-pin data cable from display module and remove
module from the four standoffs.

3. Plug power connectorinto new display module. Plug
34-pin data cable into new module. Mount new
display and reinstall Printer PC board.

7.5 SERVICE TEST ROUTINE

The Service Test Routine allows service personnel to
set certain cycle parameters, operate solenoid valves
for test purposes, and check inputs to the control for
proper operation. The sequence of the routine is:

1. Check/change cycle parameters.

2. Check AC outputs (solenoid valves).

3. Check Limit Switch and touch pad inputs.
4. Check Dip Switches.

To enter the Service Test mode, set Dip switch #4 on
the Printer PC board to ON and press RESET.

if you are not familiar with changing settings using the
CURSORLEFT and RIGHT keys, andthe VALUESUP
and DOWN key -, review the procedure for Changing
Values in Section 2.3.

Changing Factory Settings

Do riot change cycle pressure and vacuum setpoints,
number of conditioning pulses, or too-long-in-step alarms
unlessthe changed cycle has been qualified for consis-
tent safety and sterilization. The standard factory
settings are those qualified by AMSCO for consistént
sterilization and safety.

I an EPROM IC on the Control PC board is changed,
the settings should ALWAYS be checked, particularly
if the revision level of the new IC is different (higher)
thanthe old IC. Parameter settings are usually scrambled
when changing revision levels.

After setting Dip switch #4 on the Printer PC board to
ON and pressing RESET, the following is printed:

Note: The “Standard Settings" indicated are factory
set and.are reloaded into mernovguwhen the memory is
cleared with the “Manufacturing Burn-in” function (see
Section 7.15).

* EAGLE 3000 GRAVITY * «-0t Vacamatic, as applicable
* E2GAO0.ABS 7/10/80 « Rov levelidate (may vary)
* SERVICE TEST 10:32:08A | « Cumrent tme

RUN TIME IS 00000.2 hrs | « Run Sme since installation
CYCLE COUNT 1$ 00000367 | e=Current cycle count
ACCESS COOE 1S 1234 « Current acosss code

PUSH CVPB TO CHANGE « Change Values touch pad
PUSH SVPD TO ADVANCE «Set Values touch pad

Step through each parameter display by pressing the
CHANGE VALUES touch pad. Make changes using
the cursor and UP and DOWN arrow pads. When done
withchanges, press SAVE VALUES touch pad, wait for
the values printout 1o e, then return Dip switch
#4 on the Printer PC board to OFF and press RESET.

D-

TABLE 7-2 - CYCLE PARAMETER DEFINITIONS

Parameter Definition

T8-1 Jperator-set sterilizing temperature.

TLIC Too Long in Charge, o long from start of charge
to reach sterilizing set temperature, or 26 psig
setpoint PS-1 (vac oniy).

TLIE Too Long in Exhaust, 100 long to reach P3 setpoint
“ (3 psi) in either prévac/express conditioning or
exhaust phase.

TLIV Too,Long in Vacuum (evacuation - Vacamatic )
only), too long to reach V1 setpoint (10.0 in.Hg) in
either prevac/express conditioning.or dry phase.

P1 Pressure setpoint for prevac/express steam puise
in Condition phase, 26.0 psi. Same as Eagle/
Printcon PS-1.

Vi1 Vacuum setpoint for'prevac/express vacuum

pulse-in Condition phase, 10.0in.Hg. Same as
Eagle/Printcon VS:-1.

P2 Pressure setpoint for Liquids cycle, end of vent. or
cycie complete on other cycles with no dry time,
1.0 psi. Same as Eagié/Printcon PS-2.

P3 Pressure sefpoint for all cycles, begin Liquids fast
exhaust; begin dry phaseé, others, 3.0 psig. Same
as Eagle/Printcon PS-3.

Overdrive | S2 solencid 6rvoft contiol during sterilize, same as
TS-2 setpoint for Eagle/Printcon. TS-2 = TS-1 +

Overdrive.

Underternp. |  Number of degrees:below TS-1.

Overtémp | Number of degrees above TS-1.

Cycle parameters are defined in Table 7-2 and are
more fully discussed in Section'3. Defaults are listed in
Section 6, Table 6-4.

Setting Cycle Parameters

o DISPLAY 1

SERVICE TEST
GRAVITY « of VACAMATIC

Press CHANGE VALUES 1o continue.

o DISPLAY 2
CYCLE CNT = 00000003
RUN TIME = 00194.6
_ ) STANDARD
SETTING FUNCTION SETTING
Cycle count Cycle count log As required
[ Runtime Run time log As required

Run time represents the total tme the sterilizer
control has been powered up since build, and is
extremely useful as a reliability indication.

Make changes as required, then press CHANGE
VALUES to continue.
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* DISPLAY 3

SERVICE SETTABLE

¢ DISPLAY 6
(PREVAC Cycle, Vacamatic Sterilizer Only)

VALUES PREVAC: P1=26.0psi
i PULSES=04 V1=10.0in
Press CHANGE VALUES to continue. ) ‘ STANDARD
« DISPLAY 4 SETTING FUNCTION SETTING
P1 PS-1 setpoint 26.0 psig
C1PI=01lm C3PI=05m PULSES | No. of Conditicn pulses 4
C2PI=01m C4PI=05m V1 VS-1 setpoint 10.0 in.Hg
’ Make changes as required, then press CHANGE
SETTING FUNCTION SETTING
- , T = ¢ DISPLAY 7 .
C1P1 Cycle 1p"" tintérval ng»pelow (EXPRESS Cycle, Vatamatic Sterilizer Only)
C2Pi Cycle 2 print-interval Seoe below i
' C3PI Cyclé.3 print interval | See below EXPRESS ¢ P1=26.0psi
C4PI Cycle 4 print inferval | See belo - toE
o dprinimterval | See below PULSES=02  V1=10.0in
Cycle print interval réfers 1o the fréquericy of status ‘ STANDARD
pnn!!ng during the ST ERILIZE phase only: The “status SETTING FUNCTION SETTING
line” has the format: PULSES | No. of Condition pulses 2
~ P31 PS:1 setpoint 26.0 psig
Vi VS-1-setpaint 10.0 in.Hg

Current pressure

c perature
Cutrent timé

Indicates Sterilize phase

The print interval standard settings depend on the

cycle type:
- Prevacuum = 1 min,
- Express = 1 min,
- Flash = 1 min.
- Gravity = 5 min.
- Liquids = 5 min.

Make changes as required, then press CHANGE
VALUES to continue.

o DISPLAYS
TLIC=20m TLIV=20m
TLIE=05m
STANDARD
TLIC Too Long in Charge - 20 min,
TLIE | Too Long in Exhaust 5 min.
TLIV  [Too Long in Evacuation | 20 min.

Make changes as required, then press CHANGE
VALUES to continue.

D-

Make. changes as required, then press CHANGE

VALUES 1o continue.
« DISPLAY 8

P3=03:0psig
P2=01.0psig

: STANDARD
SETTING FUNCTION SETTING
P3 PS-3 setpoint 3.0 psi
P2 PS-1 setpoint 1.0 psi

Make changes as required, then press CHANGE
VALUES to continue.

« DISPLAY 9
PURGE=01.00
OVERDRIVE=3.0F
) STANDARD
SETTING FUNCTION ~ SETTING
_ Purge | Conditioning purge time 1:00
Overdrive TS-2 setpoint 3.0°F
{1.5°C)

Make changes as required, then press CHANGE
VALUES to continue.
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* DISPLAY 10

OVERTEMP =20.0F
UNDERTEMP =2, 0F

STANDARD
SETTING FUNCTION SETTING
Overtemp | Overtemp alarm setpoint | 20.0°F
T (11.0°C)
Undertemp {Undertemp atarm setpoint 2.0°F
(1.0°C)

Make changes as raquired.

This concludes the settings of the cycle parameters.

After the final screen has been displayed and either
CHANGE VALUES or SAVE VALUES iouch pad is
pressed, the control prints out the settings for veritica-
tionbmeeenings for aHospital-mode unitareprinted
as :

VALUES

VACAMATIC STERILIZER
10711/08
1.. FLASH

STER TEMP & 27C°F

STER TIME = 3m

DRY TIME = 1m

P N

VALUES
VACAMATIC STERILIZER
10711/88 10:44:25A

i. FLASH
STER TEMP = 270.0°F
STER TIME = 0:03:00
DRY TIME = 0:01:00

s

PULSES = 4
Pl = 26.0psig
V1l « 10.0 1nHg

PULSES = 2

Pl = 26.0psig
V1 = 10.01nHg

10:44:258 | current ime/date
— typeof cycie.is typical

« detault settings showr

The printout is repeated for cycles 2 through 4.
Cycle settings for a Lab-mode unit are printed as
follows:

i unit is a Vacamatic, cycle settings for PREVAC and
EXPRESS cycles are printed as follows:

Both Hospital-mode and Lab-mode unitsthen print the
control settings as follows:

W

P2 » 1.0psig
P2 = 3.ipsig

CiPI = 1m

C2PI = Ir

€3PI = S5m

C4P! = 5m

TLIC = 2Cx

TLIE = $m

TLIV = 20w

PURGE = 1:00

OVERZRIVE = 3.C°F
OVERTEMP « 20.0°F

UNDERTEMP = 1.0°F
RUN_TIME = 0CE€3S.4%rs

UTILITIES: « It option is installed

"""""" and DIP switch.is
SHUTDOWN  11:0CE set to Auto-Utilities
RESTART  07:3CA position.

CYCLE COUNTC3428

Testing AC Outputs (Solendid Valves)

Following the cycle-parameter setting routine, the Service
‘Test proceeds 1o a routine for testing the solenoid
vaives. To bypass the cycle-parameter setting portion
of the Service Test; press the SAVE VALUES button
twice after entering the Service Test mode. A printout,
as shown previously, of current cycle-parameter set-
tings is generatéed.

Atthispoint, if the door is not locked, the display shows
temperature and pressure, and indicates that the door
is open. When the door is locked, the display shows:

Note: A \ indicates solenoids are off -

T = 134.7\ P =00.3
S7 (vac),
Vacuum Water,
or S5 (Gravity),
Steam to Ejector
S4, Exhaust
Cooling
S3, Fast
Exhaust
S2, Steam
1o Chamber
S1 (Vac only) (Tcmmrums and pressures
Fitered Alr are typical only.)
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Thie printer pririts:

TEST 10711788 19:C6€:02A + current date/time
P=psig
- TIME TeF  VainK

Pressing certain touch pads on the panel turns valves
on and off as:showr in Figure 7-4.

For example, whénthe touch padfor S4 is pressed, the
display indicates:

prc—— STATUS em———

L _

e VALUESS

t' = 134.7 P = 00.3 ] S1Jls2 s3)is4 s7]| s9
-= == =— 84 -=- - e - = =+
S1(Vac only) S7 (Vac) - Auto-utilities,

Ifthetouch padior S4 s pressed again, S4turnsoffand
a“--" is displayed at that position on the display.

Manipulating the solenoid valves: in this way makes:
voltage and piping checks onthe valves convenientand
easy.

A “demand” printout, usefulfortestirig, troubleshooting
orcalibration, can be generated at any time during the
routine simply by pressing the PRINT rocker 'switch.
Printout appears as follows:

Pepsig

F 09:12:5{&}35.7 09.4
F 09:143:32A 272.3 32.8

« Demand print
« Deémand print

Testing Limit Switches.

After the Solenoid Valve test, press the PRINT VAL-
UES rocker switch to enter the Limit Switchtest. The
display shows, for ten seconds,

STANDBY . . .
EXHAUSTING

and S3; S4 and S5 (Gravity units) or S7 (Vacamatic
units) tum-onto dump any pressure left in the chamber
from the solenoid valive test. The display then shows,
for three seconds:

TEST 2 - LIMIT SW

The display then shows:
0123456789AB

open.

— S5(Gravity)  steam generator
FIGURE 7-4 - Valve-Control Touch Pads

The "0"s shown here are typical. The display test is
defined as:
0123456789A8B
TTTTTT L o ‘ ;
=LS11 PRINT VALUES rockef sw.
LS10 PRINT rocker sw.
- LS9 Rear reset button
LS8 Rear #4 cycle pad
LS7 Rear #3 cycle pad
- :S6 Rear #2 cycle.pad
LSS Redr#1 cycle.pad
LS4.CR1n.c. relay check
LiS3 Medium unit |.D.
LS2 Boiler fliooded contact
LS1 Rear door swilch
LSO Front door switch

Thie proper states of the Limit switches are shown in
Table 7-3.

TABLE 7-3 - LIMIT SWITCH INDICATIONS
LMY

SWITCH "0" DISPLAYED *." DISPLAYED
LSo Door closed Dooropen
LS1 Door closed Door open
LS2 . Boiter fiooded Boiler not
LS3 Medium unit Smal! unit
LS4 Door(s) closed Door(s) open
LSS Pressed Notpressed
LS6 Pressed _ Not pressed
LS? Pressed Not pressed
LS8 Pressed Not pressed
LS9 Pressed Not pressed
Ls10 Pressed Not pressed
LS11 ] Pressed Not-pressed

Front Panel Touch Pad Test

Afterthe Limit switch test, press CHANGE VALUES to
enter the Pushbutton (Touch Pad) test. The display
shows, for three seconds:

L TEST 3 - PUSHBUTTONS '

The display then shows:

0123456789

I— Value UP
Cursor right
Cycie.#1

e Cycle#d

S Cyclé'#3
_————— Cyclo#2
Value DOWN
Cursor left
Charige Values
Save Values-

When a touch pad is pressed, a“P” (pushed).appears
on the display as long as the pad is held, for example:

L01234567,89
________ P_

DC Output Test

(Only on program Revisions 8 and below, Vac; Revi-
sions 4. and below, Gravity) : .

Pressing certain keys on the fronttouch panel activates
the DC outputs. Onasingle-door, small sterilizer, none
of the DC outputs are used for anything and tiiis test
does not apply. Power-door and double-door units,
however, use some or most of the DC outputs.

After the Touch Pad test, press the PRINT VALUES
rocker swilch to enter the DC outputtest. The display
shows, for-four seconds:

TEST 4 - DC OUTPUTS

D-

The display then shows:

i L DE10 - PRINT
DE$ - Value Up

DE8 - Cursor fight
DET- Cyelé 1

DCE - Cycle4

DES - Cycléd
——————————Bc4 - Cycle:2

DC3 - Value Down

> DC2:- Cuisar left

- — .DC1 - Change Values
- = DEO,--Savé-Values

When the specified touch pad is pressed, a “D” ap-
pearsunderthe DCidriveronthe display. Forexample,
if Cycle-4 touch pad is pressed, DC6 output comes on
and the display shows:

l01‘2~734q5678:9’}§ ]

Consultthe machine:schematic to determine the func-
tion of the. particular DC output, then have & helper
measure the voltage while'the touch pad for the output
is pressed. DCO thru DC7 are’S volts DC ‘when not
pressed, 0 volts when pressed. DC8 thru DC10 are 0
volts when not pressed, 5 volts whien pressed.

Dip Switch Test

After the DC Output test, press the PRINT VALUES.
rocker.switch to enter the Dip Switch-test. The-display
shows, for four seconds:

T

TEST 5 - DIP SWS

The display then shows:

123456 2345678
011001 0110001

(Note: “0"s.and"'1"s are typical only}

where the “0"s and “1"'s aretypical. “0" indicaies that
the Dip switch is positioned OFF, while “1" indicates
that the switch is positioned ON.
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Moving the positions ofthe Dip switches, ON and OFF,
while watching the display allows testing of the Dip
Switches for proper operation. The display definitioniis:

123456 234 5'6’71;8
[TTTT #9 - Priniter board
#7 - Printer board
#6 - Printer board
#5 - Printer board
84 - Printer board
- #3 - Printet’ board
»
™

12 = Printsr board

6 - Conirof board
‘85 Coritrol board
#4.- Confrol board
#3- Coniol board'
> #2.-'Control board
#1 - Control Board
Note that Dip switch #1 on the. Printer'PC board is not
shownonthedisplay. It is the display module self-test
andruns rightto the display, bypassing the control. The
control cannot read it.

* Exhting Field Test Mode ,

To exit the Service Test mode, place Dip.switch #4.0n

the Printer PC board to the OFF position and then press

RESET. This sets the control io the normal operating
ode.

Note: Toreturntothe Solenoid Valve test portion ofthe.

routineinstead of tonormal operation, pressthe PRINT
VALUES rocker switch at the end the Dip Switch test.

7.6 PRESSURE CALIBRATION

Pressure calibration should be checked and adjusted
routinely atthe intervals specitiedin Section 4, Preven-
tive Maintenance, and whenever the Printer PC board
or the pressure transducer is replaced.

Pressure adjustments do not-affect temperature cali-
br .

ation
1. Instali a calibrated compound pressure gauge, with
appropriate reducing bushing, at the plugged fitting
&t the left rear of sterilizer, near the S2 solenoid.
Gauge should be readable to 1/2 psi increments,
and have a £1% full-scale accuracy.

2. Enter the Service Test mode on the control by
setting Dip switch #4 on the Printer PC board to ON
and pressing RESET.

3. Press the SAVE VALUES touch pad twice. The
display shows CHECK VALVES BY PRESSING
PB'S. Note that the pressure is displayed t0 0.1 psi
resolution on this display.
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4. Withthe control-end door open, adjust R25 (ZERO),
on the Printer PC board until the pressure display
shows 0.0. R25and R26 are located tothe left of the
eight-pole Dip switch on the Printer PC board (Fig-
ure 7-3).

5. Close and lock chamber door(s). (Solenoid S2
cannot be electrically energized with the doors open.)

6. Turn ON solencids S2, $3 and S4 by pressing
appropriate touch pads as shown below.

VALUES
CURSOR VALUE
L IPN4
2 83 S84

7: After-about one mindte, turn OFF S3 (press cursor
right arrow pad agairi). Display appears as shown
below. )

T=187.4 °F P=26.5 psi
-- 2 -- §4 -- -—

Wait five minutes. Afterfive minutes, the chamber
is well-heated and the pressure display should be
‘stabilized.

Note: A status printout.can be obtained at any time
by pressing PRINT (see below).

Pepsig
=~ TIME Te*F VeinHg

F 09:12:54A 235.7 09.4

« Status print when
PRINT is pressed

8. Adjust R26 (SPAN) onthe Printer PC board (Figure
7-3), unitil the pressure on the display matches the
compound gauge.

9. Exhaust the chamber by turning S2 OFF and S3
ON.

10. Repeat steps 4 thru 8 if R25 and R26 adjustments
interact.

7.7 TEMPERATURE CALIBRATION

As for pressure calibration, temperature calibration
should be checked periodically, and whenever either
the Control PC board or the temperature probe (ther-
mistor assembly).is replaced.

Temperature adjustments do not atfect the pressure
calibration.

Note: Temperature adjustment requires-a calibrated
temperatureindicatingdevice, accurateto =1 degreeF
between 250" and 270°F. A digital thermometer with a
thermocouple wire is best (AMSCO P-764322- 757, py-
rometer with type T thermocouple or equivalent).

1. Install the thermocouple wire through the plugged
fiting in the chamber using a Conax-type fitting
(P-309712-061) and-appropriate reducing bushing.

Note: Installationthroughthe door gasketis siccept-
able if a Conax fitting is not available.

2. Form the end of the thermocouple:witeinto ahook.
Remove the chamber drain'strainer and slide the-
mocouple wire onto the temperature probe in the
chamber drain.

3. Lower Control to the horizontal sefvice position to
gain access to temperature pots R4 (SPAN) and
R10 (ZERO) (Figure 7-5).

4. Enterthe Service Testmode by setting Dip switch #3.

onthePrinter PC boardto ON and pressing RESET,
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§. Press the SAVE VALUES touch pad twice. The
display shows CHECK VALVES BY PRESSING
PB’S. Note that the chamber temperature is dis-
played as 0.1 degree F on this display.

6. Pour a quart-of warm water into chamber drain.

7. With the door(s) open, adjust R4 (SPAN) until the
temperature on the display matches the tempera-
ture on the calibrated temperature indicator.

8. Close and lock chamber door(s). (Solenoid S$2
‘cannot’ be electrically energized with the doors
open.)

9. Turn ON :solencids S2, S3 and S4 by pressing
appropriatetouch pads (seeSection 7.6, Pressure
Calibration).

10. After about one minite, turn OFF S3,

Wait five minutes. After five minutes, the chamber
is well-heated and the pressure display should be
stabilized.

11. Adjust R10 (ZERO) on the Printer PG board (Fig-
we 7-3), unti the temperatire on the display matches
the temperature indicator.

12, (E));qhm.ust the:chamber by turning S2 OFF and $3

13. Repeat steps 7 through 11 if R4 and R10 adjust-
ments interact.

7.8 DIP SWITCH SELECTABLE OPTIONS

Certain options for steilizer operation are selected via

Dip-switchsettings orithe Prirter PC board (eight-poie)

and.the Control PC board (six-pole).

Setting the Printer PC Board Dip Switches

1. Remove the control front panel.
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FIGURE 7-8 - Printer PC Board Dip Switches




2. Make the appropriate settings on the Dip switches
(eight) which.are then accessible through the cutout
in the sheet metal (Figure 7-6).

Setting the Control PC Board Dip Switches

1. Remove the control front panel.

2. Lower the control to the service position.

3. Make the appropriate settings on the Dip switches
(six) on the. Control PC board (Figure 7-7).

Functions which canbe adjusted by Dip-switch settings

are summarized in Tables 7-4, 7-5 and 7-6.

Hospital Versus Lab Mode

Dip switch #3 on the Control PC board sets the unit fo

either Hospital or Laboratory Mode.

Cycle parameter settings vary between the two modes.

Table 7-7 lists the operator-settable parameters and

how they are configured in each mode.

TABLE 7-4 - PRINTER PC BOARD

Function

1 Display Seit-test. When in OFF position, display
mo /the entire character set until Dip switch is reset
- ON.

ON = Dispiay Sef Test OFF = Normal

2 Undertemp Recovery Mode. Sets whether the
storilize Simer resets when an under-temperature
condition occurs, or resumes from the point of
undefiemp when strilize. temg is reattained.

ON = Timer Reset OFF a Timer Resume.

3 Acceas Code Enable. Sets control 10 lock out
specified cycies, and 10 require entry of a four-digit
“acosss 00de™ in order 1 change cycle settings and
values for locked-out cycies.

| ON = No Acosss Code OFF = Access.Code

4 | Seitreet Bit 1. Works in conjunclion with Control PC
board swikch Dip switch 84. See Tabie 7-5.

[ Eloctric unit (integral sisam generator) select.
This switch indicates, 1o the control, that a stsam
gonerator is present and hat Ani-Flood input should
beread.

| ON = Units wistm gen. OFF « No stm. gen.

[ Cyole Compiete Buzzer Control. Enables or
disabies the cycie complete buzzer, EXCEPT for
Liquids cycle.

ON « Buzzer on OFF « Buzzer oft

? Languege Select. Enabiss or disables the Tri-Lingual
(Engheh, French, or Spanish) Selection
Menu during the CHANGE V/ operaton.®

ON « Seloct language OFF « No language select
[ Auvte-Uniies Shutdown (N eption 16 Installed),
Enables or disables the Auto-Utilies Shuadown
soting menu dising the CHANGE VALUES operation.

ON = Utiites shutdown  OFF = No uliiiies shutdown

“Revision § and up (Vac); Revision 8 and up (Gravity)

E- 3
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FIGURE 7-7 - Control PC Board Dip Switches

TABLE 7-5 - CONTROL PC BOARD

Switch Function

1 Temperature Units. Selects units of temperature
display and priniout 1o be either degrees Farenheit or

‘ON = degrees F OFF « degrees C

2 Duplicate Print ON/OFF. When duplicate print is
turned on, a duplicate printout of each cycle is goner-

ated whi cydle is pletod or aborted, The
printout has identical information, but may include
blank lines. )

ON = No dupiicate print OFF « Duplicate print

3 Laborstory or Hospitsl mode select. See Tabi: 7-
6 for a summary of the featires of each mode.

ON = Laboratory mode OFF » Hospital m.ade

4 Solf-test B 0. Works in conjunction with Printer PC
board switch Dip switch #4. See Table 7-5.

) Time Units. Selects units of Sme display and printout
1 be sither Military or AMPM.

ON = AMPM OFF = Military (24-hour)

[] Preceure Units. Selects units of pressure display
and printout 10 be either psig or bars (absoiute).

ON = psig/in. Mg OFF a BARS

TABLE 7-8 - TEST BIT FUNCTIONS

OP4 (Tost 810) | DP4 (Tost 811 1)
FUNCTION Control Board | Printer Boerd
Service Test OFF oN |
Burn-in Test ON_ OFF
Prit Frequency Set ON ON
Normal Mode OFF OFF

TABLE 7-7 - OPERATOR-SETTABLE PARAMETERS - HOSPITAL VS. LABORATORY MODES
DESCRIPTION
Hospltal Laboratory
FUNCTION Mode Mode

Sterilize mmperature set Settable in one-degree increments Settable.in one-degree increments

Swrilize tme set Settabie in one-minute increments Sefttable in hours, minutes and seconds,
0- 999999

Dry time set Settabie in one-minute increments Settable in hours, minutes and seconds.
0-99:99.99

Overdrive Not (Fixed at.3 deg above TS-1 0- 9.9 degrees F above set temp.

in Sterilize)

Starilize overtemp alarm Not available 0- 99'9 degrees F above settemp.

Undertemp alarm Not available (Fixed at 2 degrees below TS-1) 0 - 9:9 degrees F under set temp.

Condition purge ¥me Not:available (Fixed at 60 seconds) 0- 9999 mmss

Prevacuum puises Not available. (Fixed at 4 for Prevacuum cyde 0 - 99 pulses for Prevacuum and Express

and 2 for Express cydle). cydes

Prevac P1 (PS1) setpoint Fixed at 26.0 psig 0.- 35.0 psi

Express P1 (PS1) setpoint

Prevac V1 (VS1) setpoint " Fixed at 10.0 in.Hg 0-99.9in Hg

Express V1 (VS1) setpoint

P2 (PS2) setpoint Fixed at 1.0 psig 0- 15.0psig

P3.(PS3) sepoint Fixed at 3.0 psig 0- 150 psig

Too Long in Charge Alarm Fixed at 20 minutes 0 - 99 minutes

Too Long in Vacuum Alarm Fixed at 20 minutes 0 -'99 minutes

Too Long in Exhaust Alarm Fixed at $:minutes 0- 99 minutes

C1Pi, C2PI, C3PI, C4P! Fixed 0 - 99 minutes

Note: All of the settings in the Hospital mode-desig-
nated “fixed" or “not available” can be altered in the
Service Test mode for testing purposes.

7.9 RECOMMENDED ELECTROSTATIC DAMAGE
(ESD) PRECAUTIONS

Note: Following precautions should be taken when-

ever Printed Circuit Boards are being handled or re-

1. Aways use an ESD safe comainer when transport-
ing boards from one location 10 another.

2. No boards should be removed from their containers
except at an approved static station or where per-
sonnel and machine are properly grounded.

3. At minimum, use a wrist strap grounded to the

sterikzer when removing and/or replacing PC boards.
Note: Failure to foliow the above precautions may
result in electrostatic damage to the Printed Circuit
Board. f a static discharge happens to go through an
.ir:'cgmid girwn :dnd the transient cunnem p::so is not

ectively diverted by protective circuitry, the current
from the discharge can flow through the board and

-1
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raise the temperature of internal junctions to their
melting points. Damage can range from complete
destruction to latent degradation. .

Return Policy:

1. Put defective board into static-proof plastic bag in
which replacement board was shipped. i

2. Placeplastic bag (withdefective board) into reptace-
ment part.shipping carton.

3. Initiate service order and enclose a copy with defec-
tive board. Include the following information:

a. Reason for retum (failure mode of equipment)
. General condition of board
. Quantity

. Individual item identification (part number, seria!
number, eic.)

. Serial number of machine from which board was
removed plus run-time hours and cycle count of
machine.

4. Wrap shipping carton with protective wrapper or
cover (envelope, paper, box, etc.)

Qoo




§. Returnboard (and all other microprocessorparts) to

7.

AMSCO SERVICE in Erie. Mark the package tothe
at't:[ng? of the RETURNED MATERIALS SPE-
ALIST.

10 CONTROL PC BOARD REPLACEMENT

CAUTION: Observe the Eiectroststic Precau-
tions outlined in Section 7.9. Always wear s
grounding wrist strap when removing or re-
placing PC boards or ICs.

important: Betore beginning board replicemerit, enter
the Service routine (Section 7.5) and obtain_a cycle
count and run-time hours: printout for ‘entry into the
memory of the new board. Also, generate a printout for
the currenily set cycles and.cycle values, as this data
will be lost when removing the old board.

1.
2.

. After compressing

Position power switch to OFF.

Lower the control to the. service position. If the
EPROM is 1o be reused, carefully lever it up, about
1/16.inch at atime, by alternately lifting eithier end of
the IC. Put it asidein a safe place unitil reinstallation.

. Unplug all plugs from the Conitrol PC board. Plugs

are either keyed, or have different numbers of pins
80 that reconnection can be done by inspection.

. Using a pair of needle-nosed pliers, compress the

spring of each standoff and gently lift the. board
upward so that it rides 'on the spring.

the springs on all standoffs,
remove board from the control.

- Ingtallthe new PC board, locking it in place on allthe

standoffs. Reinstall all plugs. -

. Winstalling a new EPROM, make sure that ail pins

engage the connectors.on the board's IC-socket.

8. Make sure thatthe EPROM is oriented correctly.

When facing the machine from the front, the
white dot on the chip labél should be at the rear,
right-hand comer of the socket. Check the
Control board assembly drawing in Section 6 if
there is any doubt.
Another way to check is 1o make sure the semi-
circular cutout at one end of the IC is to the right-
hand end of the socket when facing the machine
from the front.

b. Press down gently on the IC while watching the
pins. Push, a iittle at atime, being carefulthat the
mwmmm«mmmmw
(buckiing). H in doutit, remove the IC and start
over.

Note: Sometimesthe pinsona newICareflared

hly outward. |f so, carefully bend them
l‘rzlr'lyoyhe:unig'?doc:nmrd. *

. Afer instaling the IC, swing the control up to the

normal ion and install one of the upper hex
wmmotw

712
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9. Clear the memory by pressing and holding both the
CHANGE VALUES AND SAVE VALUES touch
pads while positioning power switch to ON. The
control prints. . .

1

1

1

[ MFEG BURN-IN AT HH:MM:SS ]

ahead of the normal power-up header.

0. Reenter thg‘desiréd cycles.and cycle values (from
printout obtained before beginning procedure).
1. Enter the Service Test routine (Section 7.5) and
make the following settings:
a. Enter the current cycle count.
b. Set the run-time hours to zero.
¢. Check the parameter settings, i.e., P1, P2, P3,
elc., as clearing the memory returns these to
their defauh settings from the EPROM. This is
especially important for.Laboratory applications
where special cycles may be in use.
Note: If you are fetuming the.board to AMSCO for
repair or wairanty credit; PLEASE note the run-
time hours and cycle count or enclose a copy of
the run time hours printout. This is of the
greatest value to AMSCO for reliability calcula-
tions.

2. Perform a temperature calibration (Section 7.7).

7.11 PRINTER PC BOARD REPLACEMENT

1.

Foliow the procadure in Section 7.3, Printer Re-
placement. Adjust the printout darkness as neces-
‘sary.

2. Perform a pressure calibration (Section 7.6).

7.12 AUXILIARY POWER SUPPLY SERVICE

When the auxiliary power supply proves défective, it is

replaced as an assembly. There are no field-replace-

able components. The part numbers (in Section 8) for

'k':t l"::iliary power supply include the cables, pre-
alled.

Certain measurements and adjustments can be made,
as follows:

§-Volt Output - Connect a votmeter set to read 5
volis DC across the power supply + and - (common)
terminals. Adjustthe 5-volt output pot on the power
supply fo indicate 5.0 - 5.1 volte.

Set the voltmeter 1o read approximately 100 mV AC
t:.di;d( l\c;r “ripple.” Maximum ripple should be less
than S mvV.

12-Volt Output - Connect a voltmeter setto read 12

Volts DC across the 12-vo + and - (common)

terminals.

Set the voltmeter to read approximately 100 mV AC

::. check for “ripple.” Maximum ripple should be less
n5mv.

7

13 NON-OPERATING END (REAR) DISPLAY
SERVICE

The data displayed on the non-operating end should
match the operating-end display. If bogus displays or
'galrbage characters appear on the rear display, test as
ollows:

1.
2

It

1.

2.

Remove display-panel cover. .
Move jumper plug JMP-1 from the normal to the
alternate position. This causes display to show the
complete character set as explained in Section'7.4.
RETURN THE JUMPER 10iits nomal position when
done testing.

the rear buzzer is not working, proceed as follows:
Have ahelper activatethe DC10 drivertestinthe DC
;)gtpm portion of the Service Test routine (Section

5).

Checkfor +8volts DC across the buzzerwhen DG10
gri;:‘r’ is activated. If 8 volts is present, the buzzer
is bad.

If the display is completely dark, check for +5 volts DC
(20.1 volt) across capacitor C1 on the rear board. If 5
volts is present, the display module is bad. If not, check
the auxiliary power supply.

7.
1.
2.
3.
4.

14 TOUCH PANEL REPLACEMENT
Position power switch to OFF.
Lower control assembly to service position.
Unplug touch panel from Printer PC board.
Peel touch panel off the controt assembly.

WARNING: HEALTH HAZARD - Vapors from
solvenis can be harmful. Use with adequate
ventilation. Follow directions on the container.

7.

Using acetone, TCE, or a similar solvent, remove
any adhesive left on the control assembly.
Plug new touch panel into Printer PC board. (The
smafier connector is not used on this unit.)

Remmove paper backing from the new touch panel.
Tum power ON and center new touch panel over
the display, then press i down into place.

7.15 CONTROL BOARD BATTERY-BACKED

MEMORY IC REPLACEMENT

important: Before beginning board replacement, oblain

cycle count printout for entry into the memory of the

new IC. Also, obtain a printout of currently set cycles
“hro%vm”' asthis data willbe lost whenremoving
t X

1.
2
3

Position power switch to OFF.
Lower the control to the service position.

Remove the RAM IC U25 from the Contiol PC board
as for EPROM replacement.

k-
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Install the new RAM IC, paying attention to the
location of pin 1. When correctly installed, the
semicircular cutout on one end of the IC will be
facingtoward IC U17, and away fromthe edge of the
board.

. Retum control to normal position.
. Clear the memory by pressing and holding both the

CHANGE VALUES AND SAVE VALUES touch
pads while positioning power switch to ON. The
control prints. . .

MFG BURN-IN AT HH:MM:SS

ahead of the normal power-up header.

. The defaut cycle settings are loaded into the new

RAM IC. Change these, if necessary, to match
printout obtained before starting procedure. Also
set date, time, etc.

7.16 CHAMBER DOOR ASSEMBLY

Some repairs can be made without removing the door
fromthe sterilizer. For major repairs the door should be
removed and placed on a clean, padded work benchor
table.

Removing Door From Hinges (Fig. 8-17)

1.

2.

3.

4.

With door open and supported, remove retaining
rings (14) from each of the hinge pins.

Withdraw pins (15) and slide door and hinge assem-
bly out of hinge body, saving any washers from door.
Place door on a clean, padded bench with door
handie facing upward. i

If necessary, take hinge body off door frame by
removing the four capscrews.

Disassembling Door (Fig. 8-16 and 8-17)

1.
2.

3.

Tum chamber door handle to retract the door arms.
Tum button assembly (8-16, #10) counterclockwise
until it disengages and remove it.

Remove setscrews (8-16, #9), handwheel, grease
fitting (8-17, #27), screws, washers, handle nut (Fig.
8-17,#28), thrust ring assembly (Fig. 8-17, #26) and
springs (Fig 8-17, #40).

. Remove self-tapping screws (Fig. 8-16, #1 4) and lift

off chamber door cover (Fig. 8-16, #8).

. Mdooreoverbn‘ckets(Fig.8-17.#16)aredamage‘d,

remove them by removing the self-tapping screws
(Fig. 8-17, #18) which hoid them in place. Replace
brackets.

. Remove any worn speednuts (Fig. 8-17, #17) angt

slp new speednuts over door cover brackets.

7. Remove hex-head screws, plain washers, lock-
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washers (Fig. 8-17, #11, 12, 13) and door hinge
bracket (Fig. 8-17, #2) from the door-




8. Remove drive pin (Fig. 8-17, #25) from handle nut
andbearing fromrecess.in top socket plate (Fig. 8-
17, #29).

8. Remove socket-head screws (Fig. 8-17, #23) and
washers (Fig. 8-17, #39).

10. Slide top socket plate (Fig. 8-17, #29) forward and
withdraw roli pins and washers.

11. Remove top socket plate and door arms.

12. linecessary loosen, but do notremove, the arm clip
links-and studs. Arm clip studs retain shims under
the fulcrums which align the arms to seal door
against door frame. I the arm clip studs must be

. removed, be sure that arm clip studs and.shims are
replaced in the same location during reassembly.

13. Remove botiom socket plate (Fig. 8:17, #30).

14. Turn door over.and remove screws (Fig. 8-17, #7)
holding door back cover.in place.

15. Remove door back cover and gasket (Fig. 8-17,
#6). Discard gasket.

16. Using a socket wrench, remove bolts (Fig. 8-17,
#3) holding diaphragm cover in place.

17. Remove diaphragm cover (Fig. 8-17, #4), dia-
phragm (Fig. 8-17, #5) and gasket (Fig. 8-17, #6).

18. Pulloutthrustplate (Fig. 8-17, #8), lockcliitch (Fig.
8-17,%9)and lock clutch rod spring (Fig. 8-17, #10).

CAUTION: The door post (8-18, #10) Is welded
to thelock clutch ring. If it Is necessary to dis-
assembie the door further, contact AMSCO for
instruction for removing weid and rewelding.

Cleaning and inspection

1. Clean all working parts. with a solvent (such as
Stoddard solution) and remove all gum or grease
from bearing and wear surfaces.

2. Wipe all parts dry with a clean, lint-free cloth.
3. Inspect all parts for wear, cracks, chipping or other
damage. .

4. Examine door post key, keyway and threads.
6. Examine diaphragm for breaks or distortion. Re-
place if necessary.

7. When steam lock diaphragm has been removed,
bll:';yl useanewdiaphragmgasket when reassem-

Reassembling Door (Fig. 8-17)
Lubricate parts indicated with Neptune-7 grease (P-
385220-091).

7-14

E- 1

B

. Replaceback cover, align and fasten with 12 drive

Screws.

. Turn door over and replace any missing or dam-

aged cover clips (16) and speed nuts (17).

. Replace any arm clip studs.and fulcrum blocks that

may have been removed. Be sure that.shims are
replaced. in their proper positions. Drive fulcrum
blocks down with a wood block and maliet. Replace
arm clip links (32 through 34).

4. Replace hinge assembly if it was removed.

10.

1.

12

13.
14.

15.

. Lubricate door post threads. Place two wooden

blocks (about two inches thick) on door to hold
bottom socket plate'up. Slide bottom socket plate
in position (30).

. Settwokeys (22) indoor post and drive two roll pins

(21) into fop socket plate (29).

. Place 1op socket plate over door post and position

four comer arms and eight side arms on door.
Secure top socket plate to botiom plate with six
socket-head screws. Check arm movement for
freedom.

. Pack thrust bearing (24) and ihsert into socket
plate: Replacedrivepin (25). Lubricatehandle nut -

(28) inside and outside. Screw onto door post.

. Assembly thrust ring and springs (26) and position

in nut. ‘Screw nut all the way down, guiding ball
thrust bearing onto nut. Fasten with two screws
and washers (19 and 20).

Remove the two wooden blocks. Lower arms and
checkassembly for freedom of movement. Free up
as necessary. Drive in grease fitting.

Raise arms and stand door on end. Try clutch rod
(9) in post. Free up movement if necessary.
Lubricate rod and insert it, with spring, into door.
Engage thrust plate (8) and lubricate.

Note: Graphited surface of gasket mustgo nextto
door casting.

Assemble diaphragm, gasket and cover (4, 5 and
6) and secure in place with nine screws.

Note: Gaskets are cut to fit snugly and must be
forcedin. Pushin a short section atatime. Do not
stretch. ifgasket seems to betoo long, do not cut
R, but remove it and start over, compressing short
sections as they are inserted in the groove, 10 take
up the full length.

Clean gasket groove and install new gasket.

Atter installing gasket, spray sealing surface ofend
ring with Alagco Fluorocarbon Lubricant to
prevent sticking.

Wipe door carefully with a clean cloth to remove
@xCess grease.

Reassembling Door and Hinges to Sterilizer

1. Set door into place with door hinge between ears of
hinge body.

2. Position and secure hinge pins with washers and
retaining rings.

3. Center door on sterilizer body as foliows:

a. Chalk surface of gasket and check position of
gasket. Spacebetween inner edge of gasket and
eﬁg% of chamber opening should be uniform on
all sides.

b. Check for full engagement of locking arms.

Engagement of end ring should be uniformon all
sides.

Door Alignment

After reassembling-and centering door, make surethat
door arms,are engaged in door frame at least 1/4 inch
with door tightened normally (approximately 30 fi.-lb.

- locking torque). Reshim door arms, if necessary, to

obtain-proper arm: contact when door-arms are in end
frame. Shims required for procedure are as follows:

Pant Number
16x16 Door 20x20 Door | Thickriess
P-150822-317 | P-150822-320 0.005
P-150822-318 | P-150822-321 0.010
P-150822-318 | P-150822:321 0.015

Shimming procedure is as follows:
1. Tighten doorto compress gasket in position.

2. Backoffuntildoorams.are loose. Then tightendoor
to approximately 8 ft.-b. torque.

3. Check that all arms are tight. If any arm is loose,
determine thickness of shim required to bring loose
armtoaheight thatwillmake it as tight as the already
tight arms.

4. Disengage arms, open door and install shims where
required.

5. Close door. Tighten door to approximately 8 ft.-b.

torque and check all arms to ensure that they are of
equaltightness. Repeat steps3and4, necessary,
until all arms are equally tight.

6. Disengage arms andplace an additional 0.01 0shim
under each comer arm, )

7. Slowly tighten door while checking that comer arms
engage and become tight before any other arms. if
mury. tepeat prior steps uniil this requirement

Note: When performing the adjustment in step 7,
no more than one additional shim (of 0.005
thickness) is 10 be placed under a comer am.

8. After shimming is complete, adjust arm clip links on
the four bottom door arms and two arms opposite
the hinge using the following procedure:

a. Disengage doorarms. Turn completely open.

b. Loosen clip screws. While pressing door arm
against fulcrumblock, slide clip toward door post
(UP) until t makes contact with door arm or
reaches end of screw siot travel. Tighten clip
screws.

c. Check to be sure there is no interference be-
tween end of doorarms andedge of endframe as
door arms are being engaged.

Diaphragm Operation Check

After replacing and reassembling diaphragm, check
that the door properly locks and unlocks under operat-
ing pressure. Door should lock between 1/2 and 6 psig
rising steam pressure and unlock between 1/2 and 5
psig

7.17 AIR FILTER ASSEMBLY (Fig. 8-47)

The baclerial air fiter contains a replaceable filter
cartridge (3) that is made up of 16 fitter discs separated
by screens. The filter discs are of superfine glass wool
that removes bacteria from the air enteting the cham-
ber.

The purpose of the bacteria! air filteris 1o filter incoming
air. Thé system is.exposedto contamination whenever
the filter or the air lines below the filter are opened.
Keep these components as clean as possible when
servicing.

Note: Pointed end of the filter element must be
installed in air inlét side.

Remove head assembly (5) by unscrewing screws (1).
Remove and inspect the filter cantridge (3). Cleanthe
fiter cover and body assembly by wiping with a soft
cloth. Replacethe filter cartridge if necessary. Reas-
semble the air filter.

7.18 SOLENOID VALVES

Note: When installing new valves in any line, note the
arrow stamped on the valve body or the words “IN" and
“OUT" stamped attheiniet and outlet ports. Areversed
valve cannot operate properly. To rebuild a defective
valve, order the appropriate valve repairkit. The repair
kit part number is found on the same parts list as the
solenoid valve.

Principles of Operation

A solenoid valve is a combination of two basic func-
tional units. . .1) a solenoid (electromagnet) with its
plunger (or core), and 2) a valve containing an orifice in
which a disc or plug is positioned to stop or allow flow.
The valve is opened or closed by movement of the




De-snergized

FIGURE 7-8 - Diaphragm-Type Solenoid Valve

Coil
Connéction
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Energired

FIGURE 7-9 - Piston-Type Solenoid Vaive

magnetic plunger (or core) which is drawn into the
solenoid when the coil is energized. The solenoid is
mounted directly on the valve body with the eolenoid
core attached 10 the valve stem.

The diaphragm-type solenoid vaive (Fig. 7-8) has a pilot
and & bleed orifice. it utilizes line pressure for opera-
tion. When the solenoid is energized, it opens the pilot
orifice and releases pressure from the 1op of the valve
piston or diaphragm to the outiet side of the valve. This
results in an unbalanced pressure which causes the
ine pressure to it the piston or diaphragm off the main
orifice, thersby opening the valve. When the solencid
is deenergized, the pilol is closad and full line pressure
is applied to the top of the piston or diaphragm through
:?Mbbod?.dﬁu.mfobypmidimauanmlor

Testing
1. Energize the solenoid coil. A metallic click signifies

solenoid operation. Absence of the click can indi-
cate loss of power supply, defective oil or improper
connection. Proceed as follows to correct:

a. Check voltage across the coil leads. When
energized by the controller, it should be approxi-
mately 120 volts. When deenergized, it will be
approximately 2 volts.

b. Check solenoid coil for open circuit or ground.

. Energize and deenergize the coil. Check valve

operation for proper opening and closing. A loud
hum and sluggish operation indicate the coil is
probably defective.

CAUTION: Solenoid valves are equipped with a
special material which can be attacked by oils
and grease. When replacing entire vaive, wipe
threads clean of cutting oils and use Teflon
tape to seal pipe joints.

To replace a solenoid coil, disconnect the terminal
wires and remove the top screw and cover. Lift off
the coil and salvage any shim material around the
pole piece. Shim must be replaced in new coil or
vibration noise will occur. Slip new coil in place and
shim so it fits tightly on the pole piece.

3. Inspect the vaive for evidence of leakage. A worn
valve seat will aliow the valve to leak when closed.
A damaged or worn seat cannot be repaired. The
valve must be replaced if it ieaks.

Note: When replacing a diaphragm, bonnet bolts
shoukd be torqued to 50 invibs on reassembly.

Note: When installing/repairing ASCO diaphragm- or
piston-type valves; it will be necessary to separate
solenoid base from valve bonnet to facilitate removal,
repair and/or installation. When valve is reassembled,
make sure no Teflon tape or pipe sealer is used
between solenoid base and valve bonnet (see O-ring
seal shown in Figure 7-10). When Teflon tape or pipe
sealerisused itcan findits way into core tube and inhibit
proper travelling of core/disc. If core/disc does not seat
correctly into copper ring at top inside of core tube,
valve will emit an audible buzzing sound.

7.19 STEAM TRAP (Fig. 8-45)

CAUTION: Aliow thermostatic steam traps to
cool to room ! ure before removing
cover. Siice there is nothing to limit expan-
sion, the diaphragm may rupture or fatigue if
trap is opened while hot.

Disassembly

1. Unscrew and remove the cap (1) and attached
diaphragm assembly (3). Use a hex socket wrench
fo unscrew and remove seal.

2. Wipetheparts clean, taking care to avoid damaging
the diaphragm, seat and pointed diaphragm stem.

3. Wipe out the bowl (5) taking care that loose material
does not enter the piping.

4. Test diaphragm for flexiility. (Unscrew from cap if
necessary.) Examine solder joints for cracks or
leaks. Dip diaphragm in boiling water and look for a
noticesble expansion. Ansiement in good condition
willbe difficuk to stretch by hand and will returnto its
original condition quickly when released. Examine
the seat for wear.
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FIGURE 7-10 - ASCO Solenoid Valves

Reassembly

Note: Replace element and.seat as a set. Repair kit
part number is P-764080-001 (includes seat, element
and gasket).

1. Use a hex socket wrench 1o screw seat in firmly.

2. Replace cap and attached diaphragm assembly,
using a new gasket.

7.20 STRAINERS

These should be opened for cleaning at least twice a
year. Accumulation of sediment and rust will reduce
pressure and flow. In extreme conditions, complete
blockage may occur.

Disassembly
1. Remove hex plug and gasket.
2. Puli out strainer screen from body.

3. Scrape and polish all rust and residue trom strainer
screen andbody. Use a wire brush or steelwool. Be
sure that all perforations are clear by poking open
with a wire. Replace screen if damaged, rusted or
corroded.




Reassembly

1. Insert scraen into strainer body. Take care that no
dirt or other panticles remain in straingr body.

2. Replace and tighten hex plug. Use a new gasket if
necessary.

3. Make sure that all pipe connections are tight after
assembly.

7.21 CHECK VALVES

Repair of check valves is limited to cleaning of valve
seats when foreign matter-causes improper operation.
Whenavalve becomes defective, the entire valve must
be replaced.

7.22 VACUUM BREAKER

Disassembly

1. Unscrew and remove bonnet assembly.
2. Remove friction ring and air valve seat.
3. Remove assembled ballast and float.

4. Separate ballast and float.

Clean all rust and sedimient from valve. Clean out drain
holes in the float and ballast, and inspect for breaks or
leaks. Replace paris as required. lfthe friction ringand
air valve seat are not in perfect condition, they should
be replaced.

Reassembly

1. Assembie ballast and float.

2. Slide floatballast assembly into vaive body, making
sure that the assembly moves freely in valve body.

3. Insert air valve seat and friction fing. ‘

4. Screw on bonnet assembly.

§. Test for leaks. There can be no water leakage at
bonnet.

7.23 STEAM CONTROL VALVE, HI-LO (Fig. 8-48)

CAUTION: Handie sylphon and beliows as-
sembly gently to avoid damage.
Disassembly
1. Remove pilot line fitling at top of vaive. Tum
Compieoly o6 of ampresein. Hemove wod
ol .
(12) and zm entire fop assembly to align lugs on

bonnet and sylphon assembly (19) with notches on
botiom piate. Lift off top uut(vbly

2. Remove four screws (3) fastening cover to bofiom

plate (13), lower spring piate (8), spring (7) and

upper spring plate (6).

FIGURE 7-11 — Adjusting HI-LO Valve

. Remove two screws (2), reinforcement (4) and

bellows assembly (S).

. Remove cotter pin (11). Pull out fork pivot pin (10)

and remove fork (9).

. Unscrew and remove sylphon and bonnet assembly

(19) from valve body. Also unscrew and remove
valve seat (21).

. Pull stem and disc assembly (20) from syiphon.

Carefully clean valve components. Carefully exam-
ine the bellows assembly and the sylphon and
bonnet assembly for cracks. Check valve seatand
valve stem assembly for etching, scratchesor other
evidence of damage or leakage. Replace if worn or
marred. Examine all parts for wear or damage.
Replace as necessary.

Reassembly
1. Screw valve seat (21) imo body, hex side down.
. Replace stem and disc (20) in sylphon (19) and

screw bonnet onto body.

. Position fork (9) on bottom plate (13). Insen pivot

pin (10) and cotter pins.

. Screw reinforcement (4) onto bellows and fastento

cover with two screws (2).

E- 11

10.

1.

. Setlowerspringplate (8), spring (7), and top spring

plate (6) inplace. Make sure the lugs onthe spring
seat are properly positioned in the fork bearings.

. Replace cover (1) and bellows (5), and secure

cover with four screws (3).

. Lower this entire assembly into position over the

sylphon, aligning the notches in the bottom plate
withthe lugsonthe bonnetto allowthe bottomplate
to seat on the bonnet. Replace screw (2).

. Turn adjusting screw ( 18) fully counterclockwise to

remove all tension from the spring. Turn the stem
protruding from the bellows to establish a clear-
anceof 1/16inch betweenseatanddisc (Fig.7-11).
itvalve was not removed from sterilizer, open side
connection to see disc and seat.

. Adjust high and low settings as described in Sec-
tion 7.5.

)
Loosen nut (27) and back out screw (26) sothat it
doas not contact adjusting fork (9). Tumn adjusting
screw (18) counterclockwise until minimum load,
with no rattle, is obtained on spfing.

Adjust screw (26) until it touches fork (9). Lockin
place with nut (27).

7.24 VALVE ASSEMBLY, ANGLE (Fig. 8-46)
Cleaning and Inspection

1.

Fully open valve and drive out roll pin to disconnect
extension rod coupling.

Remove packing nut (3), gland (4) and bonnet nut
(6). Remove bonnet assembly (2) from vaive body
and remove packing.

. Examine valve seat (13) for scratches, nicks or

wear. Remove and replace if necessary. Cleanand
inepect all components. Replace as necessary.

Reassembly

1.

2

Lubricate stem threads with Molykote type “U"” and
teplace disc hokder assembly on siem. .
Saogﬂemmmlndmumpad(m
mummoowithpad(mmandglam.

- Replace bonnet assembly on vaive body and tighten

nuts. Tighten only enough to
prevent leakage. Excessive ti ening will make
vaive hard 10 operate. ot

7.25 DOOR SWITCH (Fig. 8-19)

Note: Chmtordoormbocbudnndtightmm
specified forque (Table 7-8) for door to withstand maxi-

mum pressure in chamber,

Door switch is on top of

chamber and permits sterilizer operation when
door is locked. ony
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TABLE 7-8 - TORQUE REQUIREMENTS
Sterilizer Size Torque
16x16 20 ft-lbs
20x20 30 ft-ibs
Adjustment

1.

Using a torque wrench on the steam lock clutch rod
(Fig. 8-17, #9), close and tighten door by applying
appropriate torque as specified in Table 7-8.

. Turn adjusting screw (Fig 8-19, #1) clockwise until

switch (Fig., 8-19, #7) is actuated. Then turn screw
1/4 turn clockwise.

. Open door then close and tighten it by applying

specified torque.

- Check that switch is actuated before torque applied

reaches specified value.

. With switch adjusting screw properly set and door

closed and tightened with specified amount oftorque,

start'a 270°F (132°C) steam cycle.

Note: Do not disturb handwheel until leak test in
step 6 is completed.

. Using a metal mirror, check around door gasket for

steam leaks. If door is not sealed, proceed as
follows:

:a. Determine if chamber door has to be adjusted
and. ..

b. Determine if door gasket has to be replaced
because it is cracked or worn.

. To besure that chamber has been exhausted, do

not open chamber door until after the COMPLETE
buzzer sounds.

7.26 ADJUSTMENT FOR STERILIZATION

BELOW 250°F (121°C)

The HI-LO valve (steam pressure reguiator) on this
sterilizer was factory set for 250° and 270°F (121° and
132°C) sterilization cycles. If sterilization procedures

routinely requi

temperature control below 250°F

ire y
(121°C), i.e., laboratory procedures, the LO setting
may be changed. Follow the procedure below:

1.

If sterilizer is freestanding, remove a cabinet side
panel for access fo the HI-LO valve. I sterilizer is
m;sud.modtothombohindthomim
wall

2. Remove adjusting screw cover.

3

Loosen setscrew on front locknut. Tum locknut until
i is against the rear locknut (see Figure 7-12).

E- 12




Upper Access Panel

Steam Pressure: HI-LO
Reguiator Control

D
knut  Front : E'ﬂ

Locknut (High Stop)

Rear Loc
{Low Stop)
r————

FIGURE 7-12 - Adjusting Pressure Regulator
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performanice of hic EAGLE eeries sterlizer. They do not
TOPresent achial PreseureAemperst.re ratios.

FIGURE 7-13 - Pressure Reguistor Settings

4. Usingthechartshown in Fig. 7-13, adjustthe HI-LO
valve until jacket pressure as indicated on the jacket
pressure gauge corresponds with the desired proc-
essing temperature.

5. Following the instructions in Section 2.3, program
one of the four touch pads for & GRAVITY or
LIQUIDS cycle setting the STERILIZE TEMPERA-
TURE 10 the desired new processing temperature.

6. Following the instructions in Section 2.4, stant the
cycle and verify that chamber maintains tempera-
ture at new setpoint.

E-

7. Steps 4,5, and 6 will have to be repeated whenever
a new LO temperature setting is desired. if tem-
perature is not {o be'changed, turntocknut onHI-LO
valve until it is against the stop on the bottom plate,
then tighten set screw.

8. Replace the adjusting screw cover and, if appli-
cable, cabinet side panel.

7.27 LABORATORY ACCOUNT LIQUID

PROCESSING CYCLE CORRECTIONS
inliquid processing some laboratories are experiencing
media boil-over, stopper dislodgement and excessively
long exhaust times. Eliminate ihese situations by
completing the following adjustments:

1. Reset pressure setpoint P3 (PS-3) to actuate at 1
psig instead of 3 psig~

2. Verify proper jacket pressure setting (e.g., 20 +4,-1
psig). i

3. Verify proper temperature control setting of 252-

256°F (122-124°C).

4. Readjust slow exhaust fate on an empty chamber
(using 20-minute exposure) to a rate of from4.10 7
minutes.

7.28 PRESSURE TRANSDUCER REPLACEMENT

Replacement of the. transducer is straighitforward.
However, be caretul when tightening the new transduce -
into the piping. DO NOT tum the. transducer by the
elastomeric boot because the connections under the
boot will be broken. Lse ONLY the hex-wrench fitting,
castintothetransducerbody, totumthetransducerinto
the piping. ALWAYS check the pressure calibration
after replacement. :

7.29 EAGLE 3000 SERIAL NUMBERING SCHEME
Al times, due to design changes affecting interchangea-
bility of components, k may become necessary to
identify the particular configuration of sterilizer by its
serial number. The serial numbering scheme is:
01 257 68-004
4th unit serialized that day
Year of production (9.9., 1988)

Julien day of 9., 257 day of
1”)” your (0.9 dey

Plant location (01 = Erie, PA)
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SECTION 8

Exploded Views and Parts Lists

Assemblies and components of EAGLE 3000 steriliz-
ersareillustrated and identified.on the following pages.

he pant number, the description and the quantity
required foreach usage are given. Eachindentation in
the description represents the assembly level. The
UNITS PER ASSEMBLY column is specific for the
given assembly or subassembly level.

How to Use the lllustrated Parts Breakdown

@ Determinehe function and application ofthe part
required. Turntothe listofillustrations and select
the most appropriate title. Note the illustraticn
page number.

@ Turntothe pageindicated and locatethe desired
part on the illustration.

@ From the illustration, obtain the index number
assigned 1o the part desired. Refer to'the ac-
companying description for specific information
regarding the pan.

No indentation -
part of top
_.assembly

PANEL ASSEMBLY: Non Operating End, 16°
PANEL ASSEMBLY: Non Opsrating End, 20°

One indentation - SCREW, Butiress Head Socke!, #8-32x 3/8 .

first subassembly, WASHER, FIlt ...........ooooooommrrnnnnrrrnnsivenn,

part of assembly SUPPORT, Pane! and Gauge ...

under which it is SUPPORT, Panel and Gauge ................cc....ccorvveeerennnn,
indented




FIG. & S
. INDEX PART v UNITS. PER
NO. NUMBER o] : DESCRIPTION ASSEMBLY
8-1- P | 146441 | 002 CABINET ASSEMBLY: 16° Single Door, Freestanding
(Part 1 of 2 units built before 4-89) ... .. X
P | 146653 | 606 CABINET ASSEMBLY: 16 Single Door, Freestanding.................... X
(Part 1 of 2 units built after 4-89)
P | 146441 | 006 CABINET ASSEMBLY: 20" Single Door, Freestanding
(Pan 1 0f 2 units built before 4-89) ... X
P | 146653 | 608 CABINET ASSEMBLY: 20 *-Single Door F reestanding ................... X
(Part 1 of 2 units built atter 4:89) —
1 {P | 136422 | 002 PANEL, TOP ....ooocccvcesecsrnssosns oo 1 1
P | 136423 | 002 PANEL, Top .. 1 1
2|P | 93404 { 003 PANEL, Side... 2 2
P | 93404 | 004 PANEL, Side ..... 2 2
3 (P | 84298 | 001 CATCH, Magnetic .......................... s 8|88 |8
4 CONTROL ASSEMBLY (Figures 8-10 and 8-11) ... 111 1]
5 PANEL ASSEMBLY, Operating End (Figure 8:5) ....... 111111
6 COVER AND HANDWHEEL ASSEMBLY (Figure 8-16) N AR BN T R IR |
7 SIDE FRAME ASSEMBLY (Figure 8-4)............................... 11 1]

8-2 83
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Figure 8-1. CABINET ASSEMBLY: Freestanding Stefilizer (Part 1 of 2)




Figure 8:2A. CABINET ASSEMBLY: Freestanding Sterilizer (Part 2 of 2) (Units built before 4/89)
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FIG. & S
INDEX PART v o UNITS PER
NO. NUMBER o] DESCRIPTION ASSEMBLY
8-2A- |P | 146441 | 002 CABINET ASSEMBLY: 16" Single Door, Freestanding
(Part 2 of 2 units built be10re 4-89) ...............ccccccovverrvviioiiri. X
P | 146441 | 006 CABINET ASSEMBLY: 20" Single Door, Freestanding
‘(Pant 2 of 2 units built before 4-89) ......................ccccovererrvoinni. X
1]|P 93896 | 083, SUPPORT, TOP PaN®! .........covevvmveiriiieeoeereeecsorteeie oo 2
P 93896 | 084 SUPPORT, Top Panel .............. . 2
2|P | 150828 | 313 SCREW, Fig. Lock; 1/4-20 x 3/4 . 28 |28
3P 10445 | 091 WASHER, Flat, 1/4 ................. 28 (28
4P 76230 | 091 LOCKWASHER, 1/4 . .. 128 |28
5P 3097 | 041 NUT, 17820 oioieiiicineie ittt et 1818
6 |P | 129360 | 012 SCREW, Fig. Lock, 3/8-16 X 1 .......coo.vvvirers oo 20 122
7
8P 93663 | 001 SUPPORT, BOHOM ..o, e 2
P 93663 | 002 SUPPORT, Botiom ....... 2
9iP 93665: | 002 BRACKET, Bottom, Long 1
P | 93398 | 002 BRACKET, Bottom, Long ........... 1
10.|P 52149 | 045 LOCKWASHER, External Tooth, 3/8 .. 20 22
1P 3099 | 042 NUT, 3/8:16 ....oocvonncienmnniininnnnn. 20 |22
12 |P | 93665 | 001 BRACKET, Bottom, Short . 1
P | 93398 | 001 BRACKET, Bottom, Short . 1
13]|P 93688 | 001 BRACKET, Main Suppon.. 4
P 93664 | 001 BRACKET, Main SUppom...............icoevcvrencrnnn. 4
14 |P | 146628 | 001 SUPPORT, Rear Cabinet .... 212
15 |P 93896 089 HANGER ASSEMBLY, Sho 2|2
- 16 |P 93896 | 088 SUPPORT, Top Attachment .... 2
P 93896 | 085 SUPPORT, Top Attachment ... . 2
17 |P | 93668 { 001 BRACKET, Top AfHACRMENT................coo.oorvovrreoeeoesoeeeeee 1
P 1 93669 | 001 BRACKET, TOp ARBChMONL...........c...oeeceeiic e 1
18 |P | 93896 | 090 HANGER ASSEMBLY, LONG ......ccovvvrnnniriiniiiiniienrec e 212
19 |P | 93399 | 001 BRACE, Bottom, Shomt .........ccccoovvveiiiiieiee e 1
P | 3399|002 BRACE, BOMOM, LONG.....c.ovivvivirieieioeeee e eeeeeee e 1
20 |P | 93896093 BRACE, Cioss ...... ]2
P | 93896 | 094 BRACE, Cross ..........c.cocoovvmmnvmicnmiiiiicecs e 2
8-5A
Rev. 1290




Rev. 1280

Figure 8-2B. CABINET ASSEMBLY - Freestanding (Part 2 of 2)(Units built after 4/89)
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FIG. & ]
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
(828 [P | 1356537 g ingle Door, Freestanding
(Part 2 of 2 units built atter 4-89) ... X
P | 146653 | 608 CABINET ASSEMBLY: 20" Single Door, Freestanding
(Part 2 of 2.units buitt ater4-89) ... .. ... X
1P 93896 | 083 SUPPORT, TOP PaNE! ...............oooieeiremrerosooooooooeoeo 2
P | 93896 | 084 SUPPORT, Top Panel 2
2 [P | 129360 | 011 SCREW, Fig. Lock, 1/4-20 x 5§/ 22 |22
3P
4|P
5 |P | 129360 015 NUT, FIg. LoCk, 1/8-20 ... 18 |18
6 |P | 129360 (012 SCREW, Fig. Lock, 3/8-16.x 1 8 {10
7 (P | 150828 | 155 SPACER ........ e e e et T e 8|8
8P 93663 | 001 SUPPORT, Bottom . 2
P 93663 | 002: SUPPORT, Bottom .................... 2
9 |P | 93665 | 002 BRACKET, Bottom, Long .. 1
P 93398 | 002 BRACKET, Bottom, Long .. 1
10 |P 19681 | 045 LOCKWASHER, V2......... 212
11 P | 129360 | 014 NUT, Fig. Lock ........... 16|18
12 |P 93665 | 001 BRACKET, Bottom, Shori ...... 1
P 93398 | 001 BRACKET, Bottom, Short ... 1
13|P 13397 | 041 NUT, Hex 1/2413 ............. 414
P 93664 | 001 BRACKET, Main Support. 4
14 |P | 134468 | 836 SUPPORT, Rear Cabinet ... 212
15 [P 93896 | 089 HANGER ASSEMBLY, ShoMt ............ccoocooemmeeo 2|2
16 |P | 93896 | 088 SUPPORT, Top Attachment ... ]
P | 83896 | 085 SUPPORT, Top Attachment ... 2
17 |P| 150828 | 133 BRACKET, Top Attachment. ..., 1
P | 150828 [ 138 BRACKET, Top Attachment..... . 1
18 |P 93896. | 090 HANGER ASSEMBLY, LONG .........ooovvvreemrero o ~l2t2
19 |P | 93399 | 001 BRACE, Bottom, Short. ...................... 1
P | 93399 | 002 BRACE, Bottom, Long........................ 1
20 |P| 93896093 BRACE, Cross ......... B
P | 93896 | 094 BRACE, Cross ............cccccommirvemminnimeoneeeneereesoeoeoseooosooooo 2
8-58
Rev. 1280
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¢ FIG. & S
STERILIZER ® O INDEX|  PART |V UNITS PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
8-3- P | 146653 | 607 CABINET ASSEMBLY: 16" Double Door, Retessed
(Pam1082) oo X
P | 146653 | 609 CABINET ASSEMBLY: 20" Double Door, Recessed
(P 1012) oo X
1 {P | 136422 | 001 PANEL, Top 1
P 1 136423 | 001 PANEL, Top . 1
2P 93415 | 001 L L 1
P 93415 | 002 FILLER .......... L 1
3P| 93401 | 001 PANEL, Extensior; . |2
P | 93401 { 002 PANEL, Extension . 2
4 1P | 84297001 STRIP, Sponge . 22
S|P 93404 | 001 PANEL, Side ...... .12
P | 146339 | 014 PANEL, Side ...........ooreemmrreceiiocioccoon . 2
6P 84298 | 001 CATCH, Magnetic ........ . 1818
7 |P | 129340 | 001| * [ TAPE, Veicro, Wool TYP® o, 2
8 |P | 129340 | 002| * | TAPE, Veicro, Hook Type ....... 2
9P 38675 | 041 SCREW, Fiat Head, 10-32 x 1-3/4 .. |2
10 [P | 129341 [ 001 SPACER .....oooioivtieiececentnne e 2
1
12 (|P 81668 | 015 SCREW, Flat Head, 10-32 x 3/4 214
13 |P [ 129360 | 016 NUT, Fig. Lock 10-32 ... 414
14
15 SIDE FRAME ASSEMBLY (Figure 8:4) ... 11
Y ) 16 CONTROL ASSEMBLY (Figure 8-10 or Figure 8-11) ..................... 11
' . . 17 PANEL ASSEMBLY, Operating End (Figure 8-5) ........................ 111
) 18 PANEL ASSEMBLY, Non-Operating End (Figure 8-8) .. o IR
19 COVER AND HANDWHEEL ASSEMBLY (Figure 816) ... 212
*Secure Veico Fasteners 1o pariels with Loctite Super
Bonder 485 or equivalent.
16216
STERILIZER 20320
STERILIZER
Figure 8-3. CABINET ASSEMBLY: Double Door, Recessed (Part 1 of 2)
8-7
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FIG. & S
® O INDEX|  parT |V UNITS PER
NO, NUMBER (C DESCRIPTION ASSEMBLY
8-4- P | 146653 | 607 CABINET ASSEMBLY: 16° Double Door, Recessed, (Part 2 of 2 .. | X
P | 146653 | 609 CABINET ASSEMBLY: 20* Double Door, Recessed, (Part2.0f2) .. X
11P] 56396 214 SUPPORT, Top Panel, Right..................cccoooon 1
P 56396 | 213 SUPPORT, Top Panel, Letft...... L
P | 93896 | 086 SUPPORT, Top Panel.............. . 2
2P | 129360 | 011 SCREW. Fig. Lock, 1/4-20 X 5/8 ... 18 |24
3
4
5 1P | 129360 [ 015 NUT, Fig. Lock, 1/4:20 ........cornromvvoovonaercomee oo 18 |24
6]pP 93666 | 001 BRACKET, Bottom .... .2
P 93398 | 001 BRACKET, Bottom . 2
i 7|P | 84470001 PLATE, Strike ..... 2
20x20 > oL . 8P ] 84471 | 001 PLATE, Strike ..... 2
STERILIZER P g : 9|P | 43341091 SCREW, Flat Head, #8- 8
. . N C 10|P | 93688 | 001 BRACKET, Main Support........... 4
P | 93664 | 001 BRACKET, Main Support. .. . 4
i1 [P [ 129360 {012 SCREW, Fig. Lock, 3/8-16 X 1 ...ooooceooror 4 |10
12
. ! 13
S /’ - 14 |P | 129360 | 014 NUT, FIg. Lock, 3/8-16 ___.......oooovvvivvereroen oo 4 |10
N ’ ” 15|P | 3399001 BRACE, BOMOM ..............ooirimnmrinrrieoeoeeeveeen oo 2
Ny’ v 16
¢ ‘ _ ¢ ‘ . 17 [P | 84075 (001 [ BRACKET, TOP ...oocccrorrrorrsroooooo e | 2
* P | 84075003 BRACKET, Top . 2
] 18 1P | 93896 | 089 HANGER, Top.......... 2|4
19iP | 93896 | 088 SUPPORT, Top Piate .. 2
P | 9389 | 085 SUPPORT, Top Piate .. 2
20 [P | 93663 [ 003 SUPPORT, BOMOM ..........coovvvvvveeereoereencosssoooo 2

STERILIZER

Figure 8-4. CABINET ASSEMBLY: Double Door, Recessed (Part 2 of 2)
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FIG. & S
‘ ‘ INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-5- P | 146653 | 559 PANEL ASSEMBLY: Operating End, 16 X
P | 146653 | 560 PANEL ASSEMBLY: Operating End, 20" X
1|P | 134468 | 773 PANEL ASSEMBLY, UPPer ACCESS .............oovoveooooooo 1
P | 134468 | 772 PANEL ASSEMBLY, Upper Access ... 1
2P 83920 | 001 CATCH, Magnetic ................. 4|4
3 |P | 84455001 BEARING, Flange .... 4|4
4|P 84457 | 001 WASHER ... 212
S|P | 143149 | 001 TRIM, Shel I |
P I 143148 | 001 TRIM, ShEl ...t 1
6P| 90184 | 091 GASKET, Chamber Trim ..............c......... t |
7|P 93702 | 001 STRIKE ..o .| 4
8 [P | 136769 | 001 STABIUIZER (Not Shown) ... A
P | 136769 | 002 STABILIZER (Not Shown) ... . 1
9|P 91924 | 091 NUT, Tinnerman .............. - |151]5
10 [P | 134468 | 711 PANEL, Lower Access.. 1
P | 134468 ) 770 PANEL, Lower Access.......... 1
11 |P 93096 | 001 RACK, Manual (Not Shown) ... 141
12(|pP 93701 | 001 HINGE ASSEMBLY .............. 1)1
13 |P | 129360 | 011 SQREW, Flange-lock, 1/4-20 x 5/8 .. |22 |22
14]|P 129360 | 013 SCREW, Flarige-lock, 3/8-16 x 3/8 ... 4]a
15 |P | 93089 | 001 GASKET, Wall.............ccocoueenn... et 212
16 |P | 129360 | 015 NUT,; Hex, 1/4-20 .. .]a]a
. . ' 17|P | 93701 | 002 HINGE ASSEMBLY 11
18 |P 90169 | 045 Screw, Self Tapping Hex Hd, #10-32 x 3/8. 313
19 |P | 136769 | 001 Stabilizer 16" (not shown) ................... 1
20 |P | 136769 | 002 Stabilizer 20" (not SROWN) ...........co.cooorvoeeroo 1
21 |P 93908 | 486 DECAL (3011)
22 |P{ 83908 | 487 DECAL (3021)
23 |P | 93908 | 488 DECAL (3013)
24 |P | 93908 | 489 DECAL (3023)
25 |P | 150786 | 001 DECAL, Warning
26 |P | 89508 | 091 DECAL, important
27 |P | 150822 | 531 DECAL, ESD
28 |P | 150784 | 0Ot DECAL, Caution Shock Hazard
Figure 8-5. PANEL ASSEMBLY: Operating End J
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_ FIG. & S ;
4 ‘ . INDEX PART v ) UNITS PER
) NO. NUMBER c DESCRIPTION ASSEMBLY
8-6- SUB PANELS: Operating End, 16 ...................c.o.cccovvmerrcen., X
SUB PANELS: Operating End, 20 ...............cco.coooovvevremrerer, X
1|P | 146649 | 005 PANEL ASSEMBLY, Vaive (16%) ............c.cocovoveoorooeee 1
P | 146649 | 004 PANEL ASSEMBLY, Valve (207) . 1
2 {P | 129360 | 016 NUT, Flange Lock, #10-32.............. 8l6
3|P 41012 | 061 SCREW, Socket Head, #10-32 % 1/2 ............... 816
alp 5511 | 041 WASHER, Flat, 7/16 OD x 195 1D................... 8|6
S|P | 93688002 BRACKET, Support ................... 4
6P 93664 | 001 BRACKET, Support 4
7P| 129360 | 012 SCREW, Flange Lock, 3/8-16.x 1 . |6 |18
8 |P | 129360 | 014 NUT, Flange Lock, 3/8-16. ........... . |16 118
9 }P [ 146653 | 478 ,| BRACKET, LH....... e e e e b PR
10 |P | 146653 | 479 | | BRACKET, RH et areanb e O IR I |
1 [P 93084 | 002 ! | PANEL ASSEMBLY, . i
P | 93084 | 001 PANEL ASSEMBLY, Kick 1
12 |P 84437 | 002 BRACKET, Kick Panel ... 212
13 [P | 129360 | 015 NUT, Hex, 1/4-20 ....................... .| 4]4
14 |P | 129360 [ 011 SCREW, Flange Lock, 1/4-20 X 5/8 ...........ccooovvoeeeeoron 22122

Figure 8-6. SUBPANELS: Operating End . ’
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Figure 8-7. TOP CONTROL PANEL: Operating End

8-14

G- 1

S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
87 TOP CONTROL PANEL: Operating End (Vacamatic} ... X
TOP CONTROL PANEL.: Operating End (Gravity) .................... X
11]pP 90594 | 091 FITTING, Straight, 1/8 0.D.T. x 1/8 N.P.T. Female ..................... 212
2 [P | 129360 ] 015 NUT, Flange 1/4-20 .14]4
3 |P | 129360 | 016 NUT, Flange #10-32 ..............o.o.o.ooovioiainooe o 414
4 1P | 129356 | 132 WASHER, Belleville .3801.D. x.7800.D. ... .. 4|4
5|p 93900 | 052 BRACKET, GaUQe .......coiveviveriecovieioe e 111
6P 5503 | 045 WASHER, Flat 437 1.D. x 1.000.D. x .083 Thk. ............. L1414
7P 90525 | 091 GAUGE, Chamber Pressure. .......... 1|1
8 |P | 90730 | 091 GAUGE, Jacket Pressuie .... 111
9P 8605 | 042 NUT, valve .........c......... 6|6
10}p 51999 | 043 ROD, Extension . 1
11 ]p 83869 | 001 ROD, Extension .... 2
12 (P | 83869 | 002 ROD, EXIENSION .......cvoevervoireeeessn 1
13]P 51998 | 043 ROD, EXIeNsion ...............c.ooocoevevuereeeisio 1]
14 |P 54899 | 091 KNOB, Vaive 3|3
15 |P 90576 | 091 DECAL, Steam Pressure, HI-LO .. 1]
16 |P $0322 | 091 DECAL, Steam Supply ......... 1]
17 |P 90323 | 091 DECAL, Water Supply ... 111
18 |P 93900 | 048 Decal, Manual .................cc.cooeooveeeivio 1]
19 |P | 136760 | 001 Knob-Selector (See figure'8-29) ................... 141
20 |P | 129060 | 001 Insert-Knob-Decal ..................... 111
21 |P 43282 1 091 Scrow, S8t #10:32.......cccoooviiiiieeeeeeeees e 1]
8-15
Rev. 1280




Detail A

Figure 8-8. PANEL ASSEMBLY: Non-operating End

G—&163

PART
NUMBER

DESCRIPTION

UNITS PER
-‘ASSEMBLY

5232388982288V IBBLBNY

vvvvvvvvvvvvvvvv‘ovvvvvvv'ﬂv‘v‘u'uv'v'u'o'v*uvv'nvn'u‘n'ovvvv'u'ov

146653
146652
146522
146525
146520
146523
93689
93689
84437
84437
129360
129359
5511
84436
129359
90198
90562
93089
90184
91924
146653
41012
129360
56396
93688
146527
129360
128360
93908
136807
136807
$3908
136807
136806
128360
90514
83908
1201
R-4121
93909
146653
129360

129360

90525
90594

PANEL ASSEMBLY: Non Operating End, 16*
PANEL ASSEMBLY: Non Operating End, 20"

PANEL, Upper

PANEL, Upper....
TRIM, Chamber..
TRIM, Chamber..
PANEL, Lower....

J PANEL, Lower....

PANEL, Kick

PANEL, Kick

BRACKET, Kick Panel ...
BRACKET, Kick Pane!

SCREW, Flange Lock, 1/4-20 x 5/8
NUT, Hex Head #10-32

WASHER, Flat, 7/16 x .195 x .047 ...
CLIP :

NUT, Hex Head, 1/4-20 .

NUT, Speed

SCREW, Self Tap #8

GASKET, wall

GASKET, Chamber Ttim

NUT, Tinnerman, 1/4-20
SUPPORT, Panel and Gauge, NOE ..
SCREW, Socket Head #10-32 x 1/2
NUT, Flange Lock #10-32 .

BRACKET, Main Support, NOE
NUT, Fiange-Lock 3/8-16
SCREW, Flange-Lock 3/8-16 x 1
SCREW, Sems, #8-32 x 5/16
COVER, Display, NOE
ASSEMBLY, PC Board .

ASSEMBLY, Plate

PANEL, Touch

SPACER ..

CLAMP ...

SCREW, Sems, #10-32 x 3/8
GROMMET, Plastic Channe! .
NUT, Lock, #4-40

WASHER, Fiat, #8

NUT, Lock, #8-32 ...

NUT, Flange, #10-32

WASHER, Fiat, 7/16 0D x .195 1D x .
GAUGE, Chamber

FITTING, Straight, 1/8 0.D.T. x 1/8 NP.T. .
Stabilizer 16° (not shown)

Stabilizer 20° (not shown)

L -l L WA R S0
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FIG. & S ’
. ‘ INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY

8-9- SHELL AND STAND ASSEMBLY: 16 x 16 Sterilizer X
SHELL AND STAND ASSEMBLY: 20 x 20 Steritizer . X

1 |P | 146444 | 001 SHELL, Weldment, SINgI@ DOOr.......cocoovioiiieiiericieceeeeeeveeeen 1
P 1 146447 | 001 SHELL, Weldment, Single DOO ............c.ocoeeooiiriiie o 1

P | 146445 | 001 SHELL, Weldment, Double Door ... 1
P | 146448 ] 001 SHELL, Weldment, Double Door ... 1

2 |P | 136435 1001 STAND, Weldment ............... |1
P | 136435 | 002 STAND, Weidment o 1
3 |P | 12936C ;013 SCREW, Flange Lock, 3/8-16 X 3/4 .................................... 122
4 |P | 129360 | 809 SCREW, Flange Lock, 3/8-16 x7/8 ................ s {22
5|P 5503 | 045 WASHER, Flat, 1 OD x 13/321D x 3/32 THK ... 4

6 |P | 90441045 WASHER, Flat, 1 OD x 13/32 1D x 1/8 THK ..... |2
71P 8448 | 045 SCREW, Drive, #4 x 1/4 (Not Shown) ............ 1212
8|P 90407 | 045 SCREW, Square Head, 5/8-11 UNC x4-1/2 .............c.cccccov.. 4|4
9P| 56396 |223 BAFFLE, S10AM ......ccoiciiiiiiiiiinietee e 1]
10 |P 8648 | 061 NUT, Hex, 1/4-20 UNC .. 16]6
1|pP 90542 | 091 NAMEPLATE ... A R |
12 | 764184 | 091 * HINSULATION KIT ..ottt et 111

13
14

15 |P | 32268 | 091 SEAL, Strap ........ . 212
‘ ' 16 {P 56396 | 443 BAFFLE ... 111
*|P | 764184 | 091 INSULATION KIT, Singte Door 111
* P | 764315 | 025 INSULATION KIT, Double Door ..... 111

Figure 8-9. SHELL AND STAND ASSEMBLY

8-18 ’ 8-19
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Figure 8-10. CONTROL COLUMN (Part 1 of 2)

8-20

G- 7

— o — —— ]

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
8-10- CONTROL COLUMN, Right Hand (1 012) ... X
CONTROL COLUMN, Left Hand (1OI2) e X
1|P | 136806 | 426 L T 1
P | 136806 | 427 COVER, TOP ...t 1
2 PC & BRACKET ASSEMBLY (Figure 8-12)
3|P 93908 | 039 SCREW, SEMS #6-32 X 3/8" ...........cooooovriere 2
4P 93908 | 035 SCREW, Pan Head #8-32 x 516" . 114114
5P 93909 | 489 ANGLE, Right Hand 101
6P| 146653 | 600 DOOR, Siiding 11
7P| 129356 | 135 SCREW, Button Head #8-32 x 3/8 212
8 |P | 146653 | 594 PANEL, Front 11
9 |P | 129359 | 467 BLOCK, Thre@dea...............ouemvvverrerroeeroooooooo 212
10 |P| 23431041 SCREW, Socket Head #10-32 x 3/8° . 212
11 [P | 764317 | 449 FUSE, 2 Amp Slo-Blo (F1) (Box of 5)..... 1]
12 (P | 764317 | 819 FUSE, 1/4 Amp Sio Bio (F2) (Box of 5) . 141
13|P | 764317 | 778 FUSE, 3 Amp Fast-Blo (F3) (Box o 5)... L1
14 |P | 136806 | 410 HARNESS, TB2 .........cooovemniomenivoesooeeeeoo 111
15 |P 3984 | 041 SCREW, Round Head #6-32 x 3/8" e 2{2
16 |P 93909 | 576 RELAY (CR)................ L1
17 [P | 150768 | 001 SOCKET, Relay 111
18 |P 75954 | 091 TIE, Wire................ 18118
19 |P | 120326 | 001 MOUNT, Cable Tie L1212
20 [P | 146653 | 227 HOUSING, COMIOL ........voeveeeeeeoceeeecoeesees oo 111
21 |P 19684 | 061 LOCKWASHER ......... et et eeeaees §}5s
2|pP 12451 | 041 SCREW, #6-32 x 172" - 13]3
23 [P | 93908 | 525 BLOCK, Fuse .........cc..ocevvmnnn.... 11
24 |P 23431 | 041 SCREW, Socket Head #10-32 x 3/8 12 112
25|P | 31705 | 045 LOCKWASHER #10 .......................... 1515
26 |P 5511 | 091 WASHER, Flat #10 .200 ID x .437 OD 1010
27 |P| 93909 | 490 ANGLE, Left Hand....................... 11
28 |P 26032 | 091 WASHER, #4 ... .| 818
29 |P 13794 | 041 NUT, 84-40 ... 818
30|P| 81682006 LOCKWASHER, #10 ............ooovreeeeeeeeeeeeoooo 2]2
3t }jP 2960 | 042 NUT, Hox #10-32 ................. .l12te2
32|P| 84449001 CATCH, Magnetic (Not Shown) ........... 11
33 |P| 93909 | 491 BRACKET, Magnetic Catch (Not Shown)..... BEREE
M|P 939086 | 031 SCREW, SEMS #4-40 x 1/4* (NOtShown) ............ovvveee 22
R

821
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Figure 8-11. CONTRGL COLUMN (Part 2 of 2)

G- 9

S
PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
8-11- CONTROL COLUMN, Right Hand (2 of 2) X
CONTROL COLUMN, Left Hand (2 of 2) X
1]P 23431 | 041 SCREW Socket Head Cap #10-32X3/8 ............cococooovovie, 1010
2
3|P §511 | 091 WASHER, Flat #10 ... 616
4 [P | 146653 | 594 PANEL, Bottom Front 101
S|P | 146653 [ 214 PLATE, Bottom ....... 1
6|P 56374 | 001 SCREEN .....ccooovviiiiecein 141
7|P| 93908035 SCREEN, Pan Head #8-32 X 5/16 ...................occoeorvovio 717
8 |P | 129352 | 069 NUT, Retainer #10-32 .................. 5|5
9 |P | 136806 | 897 CABLE, Assembly P57 .............. 1411
P | 5639 | 140 * RECEPTACLE, P57 (3 Contact) 1 [
P | 150822 | 180 ¢ CONTACT, Pif ..ceevrvncnnniceieceen. 33
10 |P | 146653 | 212 HARNESS, Assembly PS4 (Figure 8-14) . 111
11 |P | 146653 | 485 HARNESS, Assembly P53 (Figure 8-15) .... 1]
12 |P | 93821 (001 FILTER ..o, 1]
13 |P 31705 | 045 LOCKWASHER, #10... 4 |4
14 |P | 136807 | 141 POWER SUPPLY ... 1
P | 136807 | 142 POWER SUPPLY 1
15 [P | 129360 | 814 SCREW, Ground Green #10-32x 1/2" .. 111
16 |P | 129359 | 025 DECAL, Warning (Not Shown) ................cc.coooovvevoneionoieeo . 1]
17
18 |P 91924 | 091 NUT, Re1ainer 1/4-20 ..............cocoiviviviiviiecoeeeeeeeeeseseee 6|6
19 |P 41012 | 061 SCREW, Soc Hd., #10-32x 1/21g . . {313
20 |P | 129360 | 539 RIVNUT, #10-32 ............cccoove. 101
21 |P | 129359 | 531 NUT, Keps, #8-32 ....................ooooiimioia o122
22 [P 93908 | 037 SCREW, SSMS, #8-32 X 1/21g. ......c.coooeeieereeeeeesoeseooe 8|8
23 |P | 129359 | 025 DECAL, Warning

Rev. 12/90




Figure 8-12. PC AND BRACKET ASSEMBLY (Part 1 of 2)

G- 11

FIG. & S
INDEX PART Vv UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-12 P/C & BRACKET ASSEMBLY: Small Sterilizer (Mof2) ... X
1 |P | 146653 | 492 BRACKET, MOUNING ... 1
2 )P | 136800 | 949 HOUSING, Paper .................. I
3 |P | 136806 | 844 DISPLAY BOARD ASSEMBLY 1
4|P | 93908435 * DISPLAYMODULE ... 1
S|P | 146653 [ 204 |+ |+ BOARD, Printer ............ccocooovmrvi 1
6 [P | 136806 | 843 ¢+ PRINTER ............... 1
7 |P | 129357 | 898 e o NUT, #1-64 1
8 |P | 129357 | 902 ¢ * WASHER, Flat .084 ID x .2190D.. 2
9 |P | 129357 | 897 * *» SCREW, Round Head #1-64 ... ... 2
10 |P 83908 | 484 CPLATE i 1
11 |P | 129359 | 500 * SEPARATOR, Fish Paper .. 1
12 |P | 129359 | 465 * STANDOFF, 1/2" ................. 1
13 |P | 93908 | 039 * SCREW, SEMS #6-32 x 3/8". 2
14 |{P | 93908 | 031 * SCREW, SEMS #4-40 x 1/4°. .18
15 {P | 129360 | 004 * STANDOFF #440x3/8 ... 4
16 |P | 84121 [ 002 ¢ NUT, KEPS #6-32..........c.ccooocoimiviiiinoeoe 1
17 |P | 146653 | 201 BOARD, Controt (Less EPROM) ............... ]
18 |P | 93909 | 399 MOTOR, Gear.......................... 1
18 |P 93909 | 390 WIRE, Ground...........ccoooovuiiiivneieoonoeeoeeeooe 1
20 |P | 129326 | 001 MOUNT, Harmess ... 2
21 [P | 75954 | 091 STRAP, Ti0 ...t 2
22 |P | 129360 | 003 STANDOFF, #6-32 X 1-5/16" ...........ooooevemeeeooooo 4
23 [P | 129359 | 465 STANDOFF, 1/2 ... .14
24 |P | 90993091 SCREW, Round Head #4-40 x 3/4" . 2
25 |P | 26032091 WASHER, Filat#g ... .. 2
26 [P | 841211001 NUT, KEPS #4.40 ... 2
27 |P 90124 | 091 SWITCH, Insulator . 1
28 [P | 129359 | 463 SWITCH, Micro ................. 1
29 |P | 83908 | 033 SCREW, SEMS #6-32 x 1/4" . 7
30 [P 93908 | 031 SCREW, SEMS #4-40 x 1/4" . 4
31 |P| 56400 |034 * | EPROM, Gravity Sterilizer ..... 1
P | 656400 ]|03s] * [ EPROM, Vacamatic Sterilizer 1
P | 83909 [ 638| = | EPROM, Gravity Sterilizer ..... 1
P I 93909 | 639 = [ EPROM, Vacamatic Sterilizer ... 1
32 |P | 129360 | 549 BATTERY BACKED RAM & CLOCK IC e | 8
BP| 84114002 WASHER, FIBL #6............oooiiiiiniieeeneeeeoooooooo L}
*Units with Printer PC Board 146653-037
*Units with Printer PC Board 146653-204
*~Printer PC Board 148653037 is N.LA.
Use 146653-204 and Order EPROM,
Remn 31, H3909-638 or 93909-639.
Rev. 1280
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FIG. & S

INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY

8-13- P/C & BRACKET ASSEMBLY: Small Sterilizer (20t2)... X

1 [P | 146653 | 492 BRACKET, Mounting...................cooooe 1
2 |P | 146653 | 226 DOOR.................. 1
3|P 93908 | 482 PLATEN ... 1
4 |P | 136806 | 685 PANEL, Touch ........ 1
S|P | 136806 | 411 BAR, Hinge .................... 1
6P 93908 [ 901 SWITCH, Printer, Function . 1
71(P 93902 | 846 SWITCH, Control.............. 1
8P 93908 | 002 SPOOL, Assemibly ... 1
9|P 93908 | 001 STUD, Assembly .......... e 1
10 |P | 129356 | 001 CATCH, Magnetic ... 1
11 [P | 129360 | 448 CUP 1
12 |P 93908 | 031 SCREW, SEMS #4-40 x 1/4° 4
13 |P | 129357 | 884 SHAFT, Paper ..o 1
14 |P | 129352 {117 SCREW, Set, #5 x 3/16" e 1
15 |P 19677 | 041 LOCKWASHER, #10 ... . 2
16 |P | 129359 1489 SCREW, Shoulder, #4-40 x 1/8" x 29/64" 4
17 |P | 129139 | 002 WASHER, Flat, Fibre ................. ... 2
181P 93909 | 376 STRIKE ..................... e b
19 |P | 129359 | 478 NAMEPLATE, Stage2..................ccoom 1
20 |P | 129359 | 461 SCREW, Bution Head, #10-32 x 1/2° . .12
21 |P | 129352 | 069 NUT, Retaining, #10-32............. . 2
22 1P 5511 | 041 WASHER, Flat, #10......... 2
23 |P | 129359 { 008 PAPER, Roll (Box of 5 Rolls) A
24 |P | 150828 | 190 NUT - ACORN...........ooiiiieeeeeeeeeee oo 2
25 [P | 150828 | 189 ROD e 1

Figure 8-13. PC AND BRACKET ASSEMBLY (Part < of 2)
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Figure'8-14. PS4 HARNESS ASSEMBLY

Figure 8:18. P53 HARNESS ASSEMBLY

FIG. & 8
INDEX PART v UNITS PER
NO: NUMBER |C DESCRIPTION ASSEMBLY

814 |P| 148883 |212] | HARNESS ASSEMBLY; PS4 X

1|P] 93443 J0os| |+ RECEPTACLE, P54 (37 Postion) , |1

2|p| o481 |oo2| |+ CONTACT, Socket (#2420 AWG) ... et 18

3 |P| o198 [004| |+ CONTACT, Socket (#18/16AWG) 2

4 1P| 120357 |9084] | SCONNECTOR. P3........ccoccornmrerrmrersroosssoeomsieesmeemsoeessie 1

5 |P| 120360 [183| |+ CAPACITOR, 0.047 ufd. ...............coo...cc 1

828

Mov. 1280

FIG. & 8
INDEX PART v ) UNITS PER
NO. NUMBER |C DESCRIPTION ASSEMBLY

$15 [P | 148853 | 485 HARNESS ASSEMBLY, P53 X

1P| 93909383 * RECEPTACLE, P53 (63 Poskion) 1

2|P| ®4247 001 * CONTACT, Pin (¥22 GA. Wie)- a2

3P| 129380 | 474 * CONTACT, Pin  (Fiat Oval Cordage) 4

4 1P| 120080 [ 447 * PLUG, P19 (4 Pos. Connector) .. 1

8 [P ] 129060 | 440 * CONNECTOR, P17 (4.P08. HOUBING) ................cocovnninrrensivnreneen. 1

6 |P | 120060 | 441 S REUEF COVER (8 POB ........coccoiminensnnrcercncsesessssnsesseersessnns 1

7 [P | 120050 | aa8 *HOUSING, P15 (18 POB) ..........cc.ocvvvremnnrrrannsnreesesnnerenesseeseanes 1.

8 [P ] 128350 | ae0 * RELIEF-COVER (14 Pos.) 1

9 |P| 120060 [ 4es * KEYING PLUG 1

10 |P | 129380 | o049 * PLUG, P1 {18 Pos.) 1

11 ]Pp]| 93600 | 478 * PLUG ASSEMBLY, P8 (4 Pu) i

12 [P | 129080 | 821 * PLUG, P4 (2 Pos. Connector) . K]

13|P ] 129080 | 478 ¢+ HOUSING, P14 (2 Pos.) 1

14 [P | 129082 | 000 + CONTACT, Socket 2

18 (P | 04187 | 001 * DIODE, 1 Amp, 80 V.. 1

Rov. 1290
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Figure 8-16. DOOR COVER AND HANDWHEEL ASSEMBLY

A-3

FIG. & ]
INDEX PART v o UNITS PER
NO. NUMBER |[C DESCRIPTION ASSEMBLY
816 DOOR COVER AND HANDWHEEL ASSEMBLY: 16X16 Steriizer .. | X
DOOR COVER AND HANDWHEEL ASSEMBLY: 20x20 Sterilizer .. X
1|P| 90034 | 063 WELDMENT, HING®.........ooomnmcrennrinnerennissensntes s seeerees 1
P| 90119 ]063 WELDMENT, Hinge.... . 11
2|P | 50041 | 063 PIN, Hings.................ceeonc ~lelaf
P | 43845|045 CAP SCREW, SOCKkOt HERD- ...............coooveivinraeeeeeees e 4|4
4{P | 12706 | 045 RING. Rataining .... 122
S5|P| 79806 | 001 WASHER, Hings .... ARAR
6|P| 54474063 COVER, Door Back 1
P | 54476 | 063 COVER, Door Back.... 1
7|P| 12283041 SCREW, Round Head 3|3
8 |P | 139540 | 063 COVER, Chamber Door, Stainiess Steel ... 1
P | 149502 | 063 COVER, Chamber Door, Stainiess Steel ... 1]
9P| 51963045 SET SCREW s . 133
10|P | 93174 | 001 BUTTON, Assembly ..o, 1]
11 |P | 136445 | 001 HANDWHEEL ASSEMBLY ... BRI
12 |P | 146327 | 001 * HANDLE, Chamber DOOF ...........c.ccooveuermureenreesicniaereeee oo, 1]
13 |P| 93647 | 001 SFACE PLATE ......oovvirienenimecssinneeessas s sesosseseess s eensee e 1]
14 1P| 90562 |061] ['SCREW, SO TAPDING ........oc.orvvrivmrrusninionsessssieeessereeseereeseneerenenn, 59
15 ] ; DOOR LOCK AND HINGE ASSEMBLY (Figure 8-17) ................... 1]
16 |P | 129359 | 033|. | DECAL, Hot Surface
17 |P| 56396 | 846 DECAL, Burn Hazard

Rev. 1280




Figure 8-17. DOOR LOCK AND HINGE ASSEMBLY

FIG. & S
INDEX PART v ) UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
7{P | 74710 | 061 SCREW, Special..............ccoorimrriicinnnicicriece e 3]s
8|P] 6778|091 THRUST PLATE ASSEMBLY ... 1]
9|P| 90363 |09 ROD WELDMENT, Lock-Clutch . 111
10 |P | 12267 | 061 SPRING, Lock Clutch Rod 11
1P 3858 | 041 SCREW, Hex Head ... 3
P | 89257 | 041 SCREW, Hex Head 3
12|P 3516 | 041 WASHER, Plain 3
P | 17264 | 042 WASHER, Plair; 3
13|P| 52149 |.045 WASHER, Shake Proof ..............cceeeeeiieinnenns 3
p | 52148 | 045 WASHER, Shake Proof . 3
14 1P| 12706 | 045 RING, ROtaiNiNg .........cooccovmivessecvrnisvinnisrinns e 4|4
15|P | 245200601 PIN, Hinge 2
P | 89265062 PIN, Hinge 2
16 |P | 90440 | 061 BRACKET, Door Cover ...........cccocuiinnuenecennc it 5] .
P | 150136 | 00 BRACKET, Door Cover 9
17 |P| 90198 | 045 SPEED NUT ]
18|P| 90169 | 045 SCREW, SO TAPPING .......veovrvcrercerrmseninesesssensonsesios s|e
19 [P | 10570 | 061 SCREW, Truss Head 212
20 |P | 19678 | 045 LOCKWASHER ... 2|2
21 |P| 22996 | 061 ROLL PIN 212
22 |P 8303 | 091 KEY, Door. 2)2
23 1P| 12264 | 042 SCREW, Socket Head 6|6
24 |P 6416 | 091 BEARING, Ball Thrust 1 {1
25 |P| 47598 | 061 DRIVE SCREW : 13]13
26 |P| 13194091 THRUST RING ASSEMBLY: R
27 |P| 90475 | 091 LUBE FITTING 1§
28 |P| 96102 | 091 NUT, Handle 111
20 |P | 96181 | 056 PLATE, Top Socket 141
30|P 11817 | 056 PLATE, Bottom S0CKe! ............ccccevenenirienscssnreiressnnes 1]t
31 [P | 239863 | 091 SCREW, Round Head . 24
32 |P | 150365 | 001 LINK, Arm Clip .......2402¢.5.:202. (2e.%) 12
33 |P| 33429001 STUD, Arm Clip
P | 150135.| 001 STUD, Arm Clip 24
34 |P| 33435| 045 BLOCK, Fulcrum Am Clip
P | 150134 | 001 BLOCK, Fulcrum Am Clip 1?2
35 |p| 92634001 ARM, Door
P | 92633001 ARM, Door 4
3 |P| 55972004 ARM, Door
P | 55973002 ARM, Door 1a,
37.|P| e2633]002 ARM, Door . 4
B8 DOOR ASSEMBLY (Figure 8-18) ...........cooccovvvernnee 1
39 |P 5596 | 041 LOCKWASHER..... 6
4 |P| 12260 | 091 SPRING, Thrust Ring ......iccivumrineernnineisinenninisins 14
41 |P | 150822 | 317 SHIM, Door. .005 Thickness
P | 150822 | 318 SHIM, Door, .010 TRICKNESS .........c..ccoecvninirsininrnnie i, |
P | 150822 | 319 SHIM, Door, .015 Thickness
P | 150822 | 320 SHIM, Door, .005 Thickness AR
P ] 150822 | a1 SHIM, Door, .010 Thickness AR
P | 150822 | 322 SHIM, Door, .015 Thickness AR

FIG. & s i
INDEX| PART |V —_— UNITSPER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
s17- [p| 9172 |091| |DOORLOCK AND HINGE ASSEMBLY: 16x16 Stariizer X
P| 99201081 DOOR LOCK AND HINGE ASSEMBLY: 20x20 Sterilizer X
1|P| ©3303|001] |HINGE WELDMENT, Door : : 1
P| 96096 ] 083 HINGE WELDMENT, Door reeserreersre e enes e BE
2P| 93300 |001 DOOR HINGE BRACKET ........cccovcecmminimiivernininnines 1
P ] 134194 | 001 DOOR HINGE BRACKET 1
alp| 4782 |06 BOLT, Machine, Finished..................... 9|9
4|P 6824 | 091 COVER, Diaphragm 1]
s5|p 7230 | 081 DIAPHRAGM.......... : 1]
s|pP 7753 | 091 GASKET, DIaphragm...........ccvciiisininmsiine 1]
8-32
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) FIG. & .S
. . INDEX PART v . UNITS PER
: , NO. NUMBER |C DESCRIPTION ASSEMBLY
818 DOOR ASSEMBLY: 16X16 SIOMlIZOr ...............oocovvceeroeeereoecen, X
DOOR ASSEMBLY: 20X20 SIOTIHZO ..........cooeeeereeeeeeeeereennn. X
1}p]| 74367 | 093 GASKET
P 78767 | 091 GASKET
2|p| 5475|081 COVER, Door Back
P | o7aes |06 COVER, Door Back
3P 47598 | 061 DRIVE SCREW........c.ccovvvreieeereer e,
4|P§ 44504 | 061 ROLLPIN ...
S|P 9083 | 091 RING, Lock Clutch
¢|P 22057 | 091 NUT, Door Pos!
7 |P ] 150330 | 001 SHIM, Door .....
8 [P | 149505 | 091 DOOR ...
P | 141105 | 001 DOOR
9|P| 36683 | 061 PIN
w|p| 22058063 POST, Door

Figure 8-18. DOOR ASSEMBLY
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®
Figurs 8-19. DOOR SWITCH ASSEMBLY

FIG. & ]
. INDEX PART v o N UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-19- IP | 136807 | 136 DOOR SWITCHASSEMBLY ..........ccooovvereever., S X
1|P| 25542 | 091 SCREW, Socket Set, #1024 x-7/8" ............. 2
2P| 90706 ] 045 LEVER, Weldment ............c..cc....... 1
3P| 56396 | 166 BRACKET ............ 1
4 1P| 90748 | 045 ARM, Weldment .. 1
s|P| 90593 | 061 PIN, Cotter ...... 1
6P| 80751 |061) |SPRING ... 2
7|P| 93909494 SWITEH, DOOF ...c.ooovvveriieiincseeseeesetoeeseeeesee et eree e, 1
8|pP| 90891 )o0as EXTERSION, S¥ X 20,0per. End & Non-Oper, End) .. 1
P | o888 | 045 EXTENSION; Switch (16'x 16.Non-Operating End.Only) ........ L
9|p 4682 | 041 SCREW, Round Head #8:32x-3/8 ..................coooooveoivernrnrcen 2
*
o ’
837
Rev. 1280
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|ric.&
INDEX
NO.

PART

NUMBER

ASSEMBLY

UNITS PER

8:20-

W00 N DS WA =
E R R R R R

REEEREREE LN EEEE)

| 146653

672

103
'091
o |00t

103

E

"TUBE, 1/4

p

PIPE'SUPPOR

TUBE, 5/16,0.0: x 3-15/16 ..
VALVE, Needlle, 1/4 NPT
5

TEE, Compression, 5/16 O.D:T. .
TUBE: $/16.0D. X 61116 ....c.oorcrnrcn

x

I SN




- FiG. & s |
. . INDEX PART |V | unrirs PER
v . b NO. NUMBER c DESCRIPTION ASSEMBLY
821 1* ’
1P| § 1
2ipPl CLAMP, Pipe, 3/4 ...........c.... 11
3P NIPPLE, Steel, 1/4.N.P.T. x.{ 1 E
&P LY ASSEM 1
5P CLAMP, Pips, 3/8 1
6|P NIPPLE; Stee!, 1/4 1
7|p * | NIPPLE, 3/8N.P.T. 1
8|p 'BUSHING; R 1
9|r 1
10|p 1
niel 11
12|p 1]
13 |P 1

'Dna~smmium;w Amuwuuom
‘hém Z.is Repiaced With Fé 9:

14]p 1 ‘
7 15 |P 1 ;
16 |P 1 :
. [ 1] |
. P 1 |
oy 17 |e 1 #
C I H A
19|P A1t
20 |P 3
21 |P T 1)
2]|p ! : 12
23|P FlTnNG comp $ir., 1/8 ) 1
24 P 2510 | 0f FITTING, Comp: EL., 8 D.T. v |
25|P | 84371 | 001 INSERT TUBE, 1/400T Cereresre e bbb e Seain 2
Figure 8-21. PiPING SUBASSEMBLY, Top - Vecamatic ’ ‘
8-40 8-41




4 FIG. & S :
. . iINDEX PART v ) v UNITS PER
’ NO. NUMBER [+ DESCRIPTION ASSEMBLY
8-22- | PIPING.SUBASSEMBLY, Side - Vacamatic...................ccooocre..... X
1 [P | 136654:| 001 AIR BRAKE ASSEMBLY (Figure’8:24) . 1
2 |P | 136655 001 ‘EJECTOR ASSEMBLY (Figure 8-25)........ 1
3|p | 136807 | 131 JACKET DRAIN ASSEMBLY (Figure 8-26) 1
4P| 91226091 UNION, Z/8O0D.T. .ocooooviiciirrinnns 1
§|P | 56396231 EXCHANGER Heat (F.guvoszs) 1
6 1P | 729931 |09 . 1
7{P ] 90273 | 091 1
31 40153 |'091 ELL Compresslon 35/8 1
9 P 150822 | 309 VALVE, ‘Solenoid, 3/8 N. 1
g P | 764317 | 687 *REPAIRKIT ., 1
i P | 764070 | 002 «COlL...... A
g P | 150778 |-001 ¥ VAR ( L N 1
f 10 1P ] 29013 [091[ [ NIPPLE, 3/8 NP T. T . it rionsensivneesencenteossssiessssssssssossrnsson. 2
: 1 |P| 89153 [ 091 ;,; ion; i ferrresnee e teth s esa e e ts st e e n ST eeeeen e 4
12|P | 41306 | 091 ELL, Compressio ©0.D.T. % 1/4NPT, e |1
13 |P | 136656 | 001 UBE, B/B/0:D .cvvi.cinceavvansituinsisiissinsinnnioneiasfranedorsemsseessens e seessses 1
14 |P| 91238091 1 3 [ R
15 |P | 84456 | 00 ELL, 453 7/soo'r 1
16 |P | 84453 | 003 TUBE, Water, 7/80D. 1
17|P:] 56396:] 016 TIB e tirrast ekt ressensarie st e epe e ses g eeee s s seeens 1
18 P | 56396 | 017] {PLUG, 1 ...oooooveoiccee e eesecsneseeeres |1
. . 19|P| 56396 | 018 : 1-3/4 ; e
20 |P | 141198.{ 006 ASSEMBLY; Funnel (it Po764316 212) e |1
21|P'| 83373006 TUBE, 7/8 0.0, X AT/16 ...oovnvincrivriirisianmmmeisassnsssensenss s 1
2P| 44507 | 091 ELL, 80" Street, 7/8 0.D.T. . B I
23 |P | 09384 | 08y *¥* BRANCH, 7/0001’ 2
24.|P | 129360 | 546 ‘TUBE, 5/80.D. .. 1
25|P| ‘90212 | 091 ELL, Soider, 5/8 | DT 3
26:|P | 90276 | 091 TUBE, §/8 x 1-13/16 Lg. 1]
27 |P | 09391 | 091 TUBE, $/8x.10. ........ccoeov.ccn. 1
28 [P | 39072091 FITTING, Compression; §/8.0.D.T.:x.3/8 N, 1
20]pP 5424 1 091 ‘VALVE, Check, 3/8N PT. (CK2)............... 1
P 1 74335 | 091 * DISC : 1
30 P | 29025]09) NIPPLE, 3/8 N.P.T. x4 1
nije 1631 | 091 ELL, Street, 3/8N.P.T. 2
2|e 1630 | 081 ELBOW, 3/8N.P.T... 1
3|p| 2901309 NIPPLE, 3/8x1..... 1
a4 |P| 90283 |09 TUBE, $/8x5-38 ........ 1
35 {P | 90260 | 091 TUBE, 5/80.D.T. x 2Lg... 9
aslp| eti8s |09 TUBE, 7/80.D.T.x 51g... 2
ar|p| 89721 | 091 ELL, Street, 7/8 0.D.T., 45" 2
38 |P | 44495 [ 091 ELL, 90", 7/80.D.T. .......... e |
39 [P | 00030 | 091 TUBE, 7/8 0D.T. x 1-8/8Lg. .............. e 1
_ Figure 8-22. PIPING SUBASSEMBLY, Side - Vacamatic ’ . ‘
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Figure 8-23. PIPING SUBASSEMBLY, Bottom - Vacamatic

B- 3

FIG. & S
INDEX PART v . UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY

1|P | 136807 | 131 JACKET DRAIN ASSEMBLY (Figure 8-26) ...........c..ccccovvrrvnnnnnn 1

2 |P | 136806 | 681 STEAM EJECTOR ASSEMBLY (Figure 8-27) .

3 |P | 146653 | 677 CHAMBER DRAIN ASSEMBLY (Figure 8-26) 1

4P| 56396 | 231 HEAT EXCHANGER ......... 1

5|P| 93709 (002] |TUBE, Exhaust, 7/80.D. 1

6P| 91226 | 09 UNION, 7/80D.T. ........ 2

7P| 89400 { 091 TUBE, 7/80.D. x 1-5/8 .. 1

8|P | 89996091 ELBOW, 7/80.D. x 1 NP.T. ........ 1

9P| 23972091 ELL, Compression, 1/2N.P.T. xSIBODT 1
10 |P | 118384 10911 | COUPLING, Red, 1" N.P.T.x'1/2N.P.T. . 1
11 |P | 29357 | 091 NIPPLE, 1" N.P.T. x 2-1/4 1
121{p 841 042 BUSHING, Réd, 1 N.P.T.x3/4N.P.T. .. 1
13 |P| 91230091 ELL, Union, 7/8 O.D.T. x ¥4 N.P.T... 1
14 |p| 19679 | 041 LOCKWASHER; 5/16 ..........cconveccrmmneens 4
15|P| 93096 |0es] |NUT, Hex, 51618 4
16 |P | 150822 |-301 SUPPORT, Pipe, 3/4 NP.T. x 7-3/4.. 2
17|P| 93161 | 001 STRAP ........ ~l2
18|p| 93163001 MUY BOLT ooonsiinessenispeemassesitassesssanssssssssssssssssssseosesonsassscansenesos 2
19|P] 1631 |09 ELBOW, St 378 N.P.T. 1.t 1
2|P 7461 | 091 ELBOW, Red, 3/4NPT x3/8N . .
21 |P| 29291 [ 091 NIPPLE, 3/4 x 1-1/4... 2
22 |P | 56396 )427| |SCREEN ASSEMBLY ............................................... 1
23 |P 1747 | 091 THREAD END, 3/4 N.P:T. . . 1
24 |P | 93909 | 497 TUBE, Ejector, 5/8 0.D. . Grieeees 1
25 |P | 84460 { 001 TUBE, 7/8O0.DIX8S5/BLY.........ccoonccirreennacravorarenninn 1
26 [P | 29013|091]. |NIPPLE 3B8NPT.x1.. |
27 |P 1630 | 091 ELBOW, QBIN.P.T. ...t nancisessssstssinsssnssisessessiinesion s 2




FIG. & ] |
‘ ‘ | INDEX PART v o : UNITS PER
, NO. NUMBER |C DESCRIPTION ASSEMBLY |
824 |P X
{ 1|p 1
% 2|p 1
g 3|p 1
P 1
P 1
41|P 14
S|P 3 1
6|p VALVE Check ‘3/4NPT cxs) 1
7|P VACUUM BREAKER, J/4NP.T. . 1
P Ty 1
P ]
g|P 1
9lp 1
10 |P 1
1|P . P.T. 1
12|p zSTRAlNER 4NPT. 1
P « SCREEN, Staiinless. saegv . s 1
824- |P AIRBREAKASSEMBLY ....0.0.civeeneetooesienn s enegestseesasiemseee oo X
13 |p ELL, Street, 12N.P.T. . 1
1P PLUG Pipe, NPT 1
e o | i '
* 16 |P NIPPLE, 1/2 N'P.T. x 11 1/4|.g 1
17|e ELL, 34 NPT.x12NP.T. 1
18]p NIPRLE 1/2NP.T. x2" Lg., 1
19|lp VALVE, Swing, Check-1/2 N.P.T. (cxr) 1
P * DISC, Teflon, Renewal ................... AR
*item 11 Replaced uyluno-ummn 20 |P VALVE Solenoid, 3/4 N.P.T. (s-1) . 1
Water Solenoid Valve Assemb P O KIT, VVE RBDRI .........oovovvenseeereeererasesseeeeesecorseeessesseseseeooee 1
on Untts With Thet Option. - ¢ «COIL, 120 V., 60 HZ., 110V, 60 Hz s 1
| 21|p NIPPLE, 3/ NPT X 1-1/2LQ. ..oovvvniic : 1
: 2|p BUSHING, Reducer, ¥4 N.P.T.x 1/2N.PT. .......... . 1
| 2a|lp NIPPLE, 1/2N.P.T. x 1° Lg. R 1
: 24 |P FILTER, Air (Figure 8-47) (units built before 12/89) ........................ 1
| 2s|p FILTER, Air (units built after 12/89) ..............ccoccoveecrermnenecrecrience. 1
i ‘UNITS BUILT ® FILTER, EIBMBNL ....ocvoouiunnnnrrnnnennsasesannnsinsssmssssssssnsreromsemseeensecens 1
: AFTER 1289 2P NIPPLE, 3/4 NP.T.x2N.P.T. eeeeteeer e ies e 2
“Units With Auto- Unikties Option,
. s Rem 11 is Repiaced With Following:
AIR BREAK ASSEMBLY p| e3ze1 | o002 VALVE, Solenoid 1
P | 764072 | 001 *REPAIRKIT 1
z P | 764072 | 002 *COIL 1
P| 29290 | 091 1
i P| 21990 | 091 1
: UNITS BULT
BEFORE 1289
Figure 8-24. WATER SUPPLY AND AIR BREAK ASSEMBLIES - Vecamatic ‘ ‘
: 846 : . 847



Figure 8-25. EJECTOR ASSEMBLY - Vacamatic

B- 1

FIG. & S .
INDEX _PART v R UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY |
8-25- [P | 136655 | 001 EJECTOR ASSEMBLY x
1P| 91226 | 091 UNION, 7/B:0.DT. ...oocucuveeemnienins b wovennssiessesssssssmssessesee e 1
2P| 91248 |09 TUBE, 7/80.D.x2 ...., 1
3P| 448471091| [TEE, Z/8XSBXPBODT. oo 1
4P| 90276 | 091 TUBE, 580.0..x 4-3/8 .. . : 1
5|P| 30948 [ 091 FITTING, 580.D.T, x 122 N.P.T. 1
6|P-| 83924 | 001 EJECTOR, 172 NP.T. 1
7|P | 84459 | 001 REOUCER, 172 x 3/8 N.P.T. 1
8P| 5424 (097! |VALVE, Check, 3/8 NP.T. (CKe) : 1
P | 74335081 «DISC Srreeeenn Tengreses 1
9P| 40153 {091 ELL, 58 O.0.T, x 38 NPT, eyt entinngesensbesersessenenns 11
10|P| 91156 | 091 FITTING, 7/8 O.DT. x 1/2N.P T, 1
11 [P ] 84462 001] |TUBE, 7/800D...,. 1
12|P| 69384 | 991 FITTING, “Y" ,7/8 O.D.T. 1
13[P 1 84460 |002] |TUBE,780.0.%13..... 1
14 |P| 83629 | 001 FLOW CONTROL VALVE, 78067, (ch) 1
15|P | 84460 |00 TUBE, 7/9.0.0.x §-5/8. 1
16 |P| 91230 | 091 ELL, Union, 7/8 O.D.T. X 3/4 N.P.T. 1
17 [P | 83261 | 002 VALVE, Solenéid, 3/4.N.P.T: (S-4)... 1
Pl 764072 | 001| | eKIT, Vaive Repair ... ; R
P | 764072 | 002 +COIL, 120 V., 60 Hz., 110 V., 50 HZ. .ccorcrnresennsssinssmnsssssnones 1R
18 [P | 91150 |.091 FITTING, 7/8.0.D.T. x /4 N.P.T. - , 1




CHAMBER DRAIN
ASSEMBLY

Figure 8-26. DRAIN ASSEMBLIES - Vacamatic

Pav. 1280 B_ 0-5§

JACKET DRAIN

ASSEMBLY

FIG. & S
INDEX PART v o ) UNITS PER
NO. NUMBER |C DESCRIPTION ASSEMBLY
8-26- |P | 136807 | 131 JACKET DRAIN ASSEMBLY .......ccocoonsrvsemmmaerornnrereineeseeessionn, X
1P| 29013 | 091 NIPPLE, 3/8 N.P.T. x 1* Lg ettt 3
2|P| 5266091 UNION, J6N. P.T e R
3P| 29016091 ’ T, 1
4P| 47671 | 091 1
§0341 | 091 1
. 28447 | 091 1
S|P | 29028091 1
6lp 1630 [ 091 1
7|P | 78387 |08 1
8lp 1622 | 091 1
9| | 120222001 2
764080 | 001
olp| 837 (o9 1
11 {P.| 1631091 1
12|r] 5424|091 1
74335 | 091 11
13 [P | 29023 (091 |NIPPLE; 3BNPT. x312° Lg 1
14 1P| 4901 [091 "TEE, 3/sx1/8xa/a N: T . 1
15|P | 43289 | 091 > 1
16 [P | 40153 | 091 1
826 |P | 146653 | 677 CHAMBER DRAIN ASSEMBLY ...... eorinneeenseeneens X
17|P| 83228 002] |VALVE, Solenoid, 3/4NPT (sa) 1
P | 764070 | 601 * REPAIR KIT . . 1
P | 764070 | 002 S COIL-....cinuineenssionionnsrannenrnssnssnsenseeesesenssrans 1
18.|P | 29301 | 09i NIPPLE, 34 NPT, x3-3l4‘ L9 1
19|P1 1635091 ELBOW, 80°, 3/4N.P.T. . 1
20 [P | 29300 | 091 NIPPLE, 3/4 NP.T. x3-1/2° Lo.. 1
21|P 1345 1.091 CROSS, J/4 N.P.T.. e 1
2|p 836 | 042 BUSHING, Red, 34 NP.T. x 1/2N.P.T. 2
2 |P | 291621091) INIPPLE, 12NPT.X1°LQ.....cconn... 2
24 |p| 4912|091 TEE, Reducing, 1/2x 12X 14NPT. .................... 1
25|P| 28917 | 091 NIPPLE, 1/4 NP.T. x t* Lg. 1
26 [P | 83323001 VALVE, Needie, 14 NPT .................. S 1
27|P| 7033|091 ELL, Compression, 5/16 O.D.T.x 1/4 N.P. 1
28 |P| 4247|091 SPUD, Male, ¥4 NP.T.............. 1
20|P | 2903|099 NUT, Union, /4 N.P.T. ...... 1.
oiP 1636 | 091 ELBOW, 80", Street, /4 NP.T.. R
31|P| 4531|091 TEE, 2NP.T. coociiecinriinneoneceisnierssssensssssssessessssseeen s 1
32
3P| 76053042 BUSHING, Red, 1/2N.P.T. x 1/4 N.P.T. 1
k2 Ld 837 | 091 BUSHING, Red, 12N.P.T.x/BNP.T. .. 1
351P| 290151091 [NIPPLE, 3/8NP.T. x1-112'Lg ....................................... 1
P 5424 | 091 VALVE, Check, /8 N.P.T. .. 1
74235 | 091 <DISC' . 1
a7|p| 20017 |om NIPPLE, 8 N.P.T. x 2° Lg. 1
Blp 1830 { 091 ELEOW, 90", 3/8N.P.T, 1
39 )P | 38072 |09 FITTING, Strest, Compression, 5/8 0.D.T. w0
«@]|P 8774 | 091 TEE, Comp, B8 O.D.T. X IBNP.T. ...oovooverrrricvennccecernnnnns 1.
8-51
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Figure 8-27. STEAM EJECTOR ASSEMBLY - Vacamatic

B- 11

FIG. & ) s
INDEX PART v o UNITS PER
NO. NUMBER |C DESCRIPTION ASSEMBLY
827- |P | 136806 | 681 STEAM EVECTOR ASSEMBLY:......ccocccocvvvrvmirninnnron. e X
1]P | 29013 | 091 NIPPLE, Bréss, 3]5x'1'Lg.f 1
2|p| 5266 |09t UNION, 3/8N.P.T. 1
3|P| 29016 | 091 NIPPLE, Brass, 8 x 1374 1
4P ] 5424 |09 VALVE Cheek, 3/8N.P.T i
74335 {091| |sDISC ... 1
5[P | 29015091 1
6P| 1631|091 1
7 [P | 129360 | 780 1
8{P | 129360 | 779 1
9 |p| 23972091 1
10|P| 3531 091 1
11 |P| 29297 | 091 i
12 [P ] 83228002 1
P | 764070 | 001 1
13 [P | 91230} 091| |ELBOW, 90, Union, 7/8 0:0:T: X 34 NPT 1
853 )
Rov. 1240




Figure 8-20. MANUAL VALVE PIPING - Vacamatic

B- 13

00

S .
PART Vi o UNITS PER
NUMBER c DESCRIPTION ASSEMBLY
8-28- MANUAL VALVE PIPING: 16X16 Vgcama!ic; X
MANUAL VALVE PIPING:20x20 Vacamatic ... X
1 {P | 136807 | 139 VALVE, Manual. Multlpon {See’ Fig: 3-29) 111
2P| 42510 |09 ELL. Comprmlon 1/4 ODTx‘lIB NPT ... 1212
3 |P | 43289 | 099 FITTING, ‘Compression, 1/4 ODTx 1/8 NPT . . 14]a
4 1P| 45530 | 093 ELL, Compression, 3/8 ODT x 3/8NPT . IR
5ip 84371 | 002: ] INSERT Tubo 3/8 (Not Shown) . 1212
&|p| 3430|091 . .{6le
7P| 84371001 1 1\\
8 [P | 93900 | 048 PR RR
9|p| 77299 | 091 .lel6]
10 R915 | 103 AR -
n R-915 [ 103 Nl
12 R-3500 | 736 . JARIAR
13 R-915 103 1AR
14 R915 103 ' AR
15 R-3500 [ 735| | TUBING (S7), 1/4 ODT x.1 AR |
Y
Rev. 1290
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| POSITION | PORTSOPENTO ORAIN

’i oFF | NONE
| JACKETEHARGE  S9-316

l CONDITION | $9-82:63,84:(87)-81¢
i

’< STRAIZE ! $-52:818

| slowiexiausT | 36

!‘mr EXHAUST !S-ﬂg(!?)'ll.
1

" oy { $9:83-95.84457):516

Figure 8-29. MANUAL VALVE - Vacamatic and Gravity

-1

FIG. & S
INDEX PART Vv N - UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-29- MANUAL VALVE, Vacamatic/Gravity .......................... etrees e X
1|p| 129061 | 001 PLATE, Mounting ..... ettt et st e ees e 2
2[P | 129360 [ 015| | NUT, Flange, 11830 ......ccocoomoorocooosossrsosoeeo 4
3 |P | 136807 [139[  |'VALVE, MBNUAI MURIDOM..............coomrrmmrrrreesnrrrierscerenvecassnreren. 1
alp| 43282 |01 BREW, S8 .......cooooerieuvereesssitasssscsise i seteses oo oo 1
S|P | 136760 | 001 ] [ NOB, SOIBCIOr............v.eecverivissiiriineresirseses et oo 1
6 [P | 129060 | 001] |INSERT, KNOD (DOCAI)........iivemrorivmrs s eremseoeos oo oo 1
T|P| 79253 |045| |SCREW, SocketHead, 1/8-20 X 1/2 ....coocoovvvvveeooooooor 4
E
Al
8:57 .
Rov: 1280




Figure 8-30. PIPING ASSEMBLY, Completé - Gravity

c- 3

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-30- PIPING ASSEMBLY, Complete - 16X16 Gravily ............................ X
PIPING ASSEMBLY, Complete - 20x20 Gravity ....................coooi. X
1|P ] 93708 | 001 STEAM SUPPLY ASSEMBLY (Figure 8-44) ...............oooocooonnee. 11
2 |P | 134466 | 001 JACKET STEAM RETURN (Figure 8-36) ...................ccooooeoorvmmnnenn. 1]
3P| 136673 | 001 WATER SUPPLY VALVE ASSEMBLY (Figure 8-37) .................... 1 i
4P| 93715001 AIR FILTER ASSEMBLY (Figure 8-38) ............cc.c..ooovoverevuererennnn. 1]
SIP] 56396 | 002 CONDENSER PIPING ASSEMBLY (Figure 8:39) ......................... 1]
6 |P | 136671 | 001 DRAIN TUBE ASSEMBLIES (Figure 8-40)..............cc....ceorromrmenneen.. 1]
7 |P | 136805 | 019 CHAMBER DRAIN ASSEMBLY (Figure 8-41) ._........._....cccoooouom..... 1]
8 |P | 134468 | 001 EJECTOR PIPING ASSEMBLY (Figure 8-42) .. SERE
9|P| 56394 001 FITTING ASSEMBLY (Figure 8-42) ............... R A
10 CONDENSER PIPING (Figure 8-32) «............ccooo.eevvvvonmcoeeerrerens 1]
n CHAMBER DRAIN AND EJECTOR PIPING (Figure 8:33) .............. 1]
12 136805 | 062 LOWER PIPING ASSEMBLY (Figure 8-34) ................... 11
13 STEAM, AR AND WATER SUPPLIES (Figure 8-31) .. 1]
14 |P| 93716 | 001 WATER CONDENSER ASSEMBLY (8-35) ........ 1
P| 93716002 WATER CONDENSER ASSEMBLY (8-35) ........... 1




DETAIL A

Direci-Steam Units
With Auto-Utilities Option
Steam Veive'S9 Here

Figure 8-31. STEAM, AIR AND WATER SUPPLIES - Gravity

-5

s

et
FIG. & S
INDEX " PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-31- AIR, STEAM AND WATER SUPPLIES: 16 X 16 Gravity ................ X
i AIR; STEAM'AND WATER SUPPLIES: 20 x 20 Giavity.................. X
1 |P | 136673 | 001 WATER SUPPLY ASSEMBLY (Figure 8-24) . 1)1
2{P | 93708 001] STEAlgl SUPPLY ASSEMBLY (Figure 8-44) 1 (1
3P| 75376 | 010 [ CLAMP, PIDE, BB, ......ccoooeeeveeeoeeeeoemeeeeeeceerrmes oo 2|2
4 |P | 150822 |-293 N|PPLE Steel, 1/4 NPT, B-11/16 ..ot 212
5P| 29044 | 098 NIPPLE, 3/8 K.PT. x e B eng s g eyt teneereeeereeneon 111
6P| 290i3 091 NIPPLE BT Y T g LT 11
7 R-915 | 103, '1/ X NPT ceereinreasiasins st i
R915 | 103{ | TUBE, 1/470.D. X:8113/32 <o 1
8|P | 41306 |091| |ELL. Compression, 1/40.D.T. XA/ NPT covvoreeeooo 11
9|P| 89153091 101
10 |P | 150822 | 309 1]
P | 764317 | 887 | REPAIRKIT ....ovveovioeieeec e cvstone e ress e 1]
P | 768070 [002] | COM .ovvosvvinriiresitesssissiisnenseseeite et cton s 6558 fenees s sstes e 141
P | 150778 |.001| |VARISTOR (NOESHOWN) ...ov.iuceuseioearssenasioonnsrrerssessseoeeeoeos s, 1
11 |P | 40153091 1]
12 (P | 90274.| 091 1|1
13|P | 93715 | 001 1|1
141P ‘836 | 042 BUSHING aoduclng 3 x 1/2N.P. 101
15 |P | 150527 | 001 VALVE, Safety, 12 N.P. 101
16|P 1636 | 091 LELL, Stieat, 3/4.N.P.T. 1]
17 |P{ 29931 [ 091 FITTING; 5/80.D7. x_fl/2; PT. S
18P | 29013 | 091 NIPPLE; 3/8 NPT, X 1° LONG ..ccovovenrenrnnnann, e ees w 1]
mmmumwmmmqmn .
miwﬁopbcodem
19 |P| 4207 ]091] |FEMALESPUD, BBNP.T. .ccovvioriconiesioessiosesscoonneosons s 1
20 |P| 90130 ] 091 UNION .._........, voris . |
21|p| 29013 | o1 NIPPLE, 3/8%1....coomrreennnnn.. 2
‘2 |P | 150822 | 309 VALVE; Solenoid ... 1
P | 764317 {687 REPAIRKIT .....ococcrinrnisrivnnnnns 1
P | 764070 } 002 coi. fresrerpmasersssassissataresssesesnssseas 1
2P| 29015 | 091 NIPPLE 3/8.x 1-1/2, e |1
24 |P | 78387 | 091 TEE, SUBM, IBNP.T. ...cooovnrneronnerreionierirctosresessssteeesesesssssesnons 1
861
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Figure 8:32. CONDENSER PIPING - Gravity

-7

FIG. & S ‘
INDEX PART v o o | UNITS PER
NO. NUMBER c DESCRIPTION | ASSEMBLY
8-32- CONDENSER'PIPING: 16 x 16 Gravity X
CONDENSER PIPING: 20 x 20 Gravity X
1 |P[ 19514091 FITTING, 1/40.D.T. x 1/8 N.P'T, 414
2 R:915 | 103 TUBE; 1/4 0.0. x 7-2! 32 111
3 R:915 [ 103 TUBE, 1/40 . x 10-7/8 .. 131
4 [P | 83630 | 001 VALVE, Noedlo 18NPT. . 2|2
S |P| 42581091 TEE, Compresslon 1/4 0.0 111
6 [P | 90340 | 091 i1
7 |P | 93716 | 001 .WATER CONDENSER PIPING ASSEMBLY (Figure:8:35) 1
P | 93716 | 002 WATER CONDENSER PIPING ASSEMBLY (Fiur 1
8 " TUBE. 1/40.D. x 48:7/8 .. 1
R-915 | 103 TUBE:; 1/4 0.D.-x 56:7/8 1
9 |P| 2627 . CLAMP ... 1]
10] P- 3986 | 041 SCREW, #8-32x 1/2 10
NP1 5561 | 091 WASHER, Fiat . S S 1]
12|P | 90991 | 091 1
13(P | 3038 | 041 y 1)1
141P | 90513 |091| . ibe, 5/8. 1
15|P 41005 044 SCREW Hox Head #1032)(5/8 1|4
16|P | 76801 [045 LOCKWASHER............. S S 101
17|P 2059 |.041 NUT,-#10-32 . . 1]
18|P | 27422 | 054 NIPPLE, 1I4NPT X1 1/4NPT T4
19| P 4906 | 091 TEE, 1/ANP.T. .. 19
20|P | 22711042 FITTING, 5/16 O.D.T. I 212
21 R-915 | 163. TUBE, 5116 0.D. x8-5/32 .. 111
2|p 83523 001 VALVE Nudlo 1/4NPT 111
2|P 7033 | 091 ELL.S/iGODTleNPT 1]
24 R-915 | 163 TUBE, 5/160 D.x 16-7/32 1
R-915 | 163 TUBE, $/16.0.0. x'18-7/32 .. 1
25|P | 75376 | 010 CLANP, Pipe, 38 ............. 111
26|P | 150822 | 294 NIPPLE, 1ANP.T. X 12 ..o ~ b1
P | 764320 | 668 WATER LINE REPLACEMENT KIT (Plastic Type) (Not Shown) ...... AR A




-~

Figure 8-33. CHAMBER DRAIN AND EJECTOR PIPING - Gravity

8-84

v 120 | C‘ )

FIG. & ] )
INDEX PART v ) UNITS PER
NO. NUMBER |C DESCRIPTION ASSEMBLY
8:33: CHAMBER DRAIN.& EJECTORPIPING ...........ccoooooovovvvirrr. x
1|P | 56396 |427 SCREEN, Chamber Drain .............ccc......... e st s 1
2P| 29291 091 NIPPLE, 3/4 NP.T. x 1-1/4 )
3|p 1747 | 091 END, Thd, JANPT. oo 1
4 [P | 138671 | 001 DRAIN TUBE ASSEMBLY (Figure 8-40) ................ 1
§ |P | 134466 | 001 JACKET STEAM RETURN ASSEMBLY (Figure 8-36) 1
6|P| 93717 (001 DRAIN TUBE ASSEMBLY (Figute:8-40) ............... 1
7 [P | 764316 | 212 FUNNEL ASSEMBLY ........... 1
P 6396|016 * PLUG, 7/8 Dia. .... 1
P| 56396 017 * PLUG, 1 Dia. ...... R
P'| 56396 |018 SPLUG, 1-3/B DB ...ooeoreerrienisieneens oo eensee s eee e, 1
P | 141198 | 006 § FUNNEL & CAP ASSEMBLY ...oovoovinieninnieeee s ssreeee e 1
P | 141198 | 003 * ¢ FUNNEL. 1
P| 86396012 |e+ CAP, Funnel. s - i
P | 18272 | 091 ¢ SCREW, Héx Set, 1/4-20 ................ccooooonvvemerernann. 2
P | 7888t |o4s * «SCREW, Self Tap, 6-32x 1/2 .. 2
8 A-915 |210| | TUBE, 38 0.0.x17-1/4 ....... 1
9P| 28292081 NIPPLE, 34 NP.T. % 1-172 .., 1
10|P| 7461]091} |ELL Reducing, 3/4:x3/8NP.T: 1
1" (P 1631 | 091| |ELL, Street, 3/8N.P.T, .. 1
12|P| 20022051 NIPPLE, 3/8N.P.T. x 3-1/4".., <
13 |P | 30947 | 09 FITTING, Straight, 3/8 0.D.T. x /8 NPT oo, 2
14
-15|P | 82697 | 091 ELL, Compression, 1/4 O.0.T. x 1/BN.P.T. .....coooivveieeneen 1
16
17|P| 73376 |010 CLAMP, Pip8, 3/B .........cooovceerrrrennnnsissssuansistosisisssen s sereeeneees 1
18 |P | 150822 | 290 NIPPLE, VANP.T. X 6-7/8 .....ccccccoonrrrmrarinnrivnnnnninnnns csivonssecioneniines 1
19 R-915 | 103 TUBE, Copper, 1/4 0.D.T. x21-122....... R
20.{P' | 136805 | 062 PIPING ASSEMBLY, Lower (Figure 8-34) 1
21 [P | 150822 | 025 TUBE, S/BOD.T. ...iieciranimistnnassnissianisssiesssssasisssesiesesesneeennes 1
N
885

Rov. 1290




Figure 8-34. LOWER PIPING ASSEMBLY - Gravity

c- 11

FIG. & S
INDEX _PART v . UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-34- |P | 136805 | 062 LOWER-PIPING ASSEMBLY - Gravify .............cooevvevereereernennn, X
1|P | 136805 | 019 CHAMBER DRAIN PACKAGE (Figure 8:41) ..............ccoocooovvrvvnnn.. b]
2P| 56396 | 002 PIPING ASSEMBLY Condonur (Figure:8:32) .. 1
3 |P | 134468 | 001 PIPING ASSEMBLY, Ejéctor (Figure-8-42) ... 1
4[| 91759 | 091 TUBE, S/80.0.T. X7 ..coecccivurrnrrnnn. 1
S|P 39072 | 091 ADAPTER, 580.0.T. IGIBN P.T.. 1
6 |P | 56394 |001 FITTING ASSEMBLY (Flguro 8-42) 1
7 |P | 83870 | 001 Che 11
. 8P| 30005 | 091 Straigh 1
9P PACKAGE Sensmg Lino (Sn Flgure 849) 1
- 867
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Figure 8:35. WATER CONDENSER ASSEMBLY - Gravity

c- 13

FIG. & ] )
INDEX PART V' i UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
835 |P| 93716001 WATER CONDENSING ASSEMBLY, 16x16 - Gravity ................... X
P | 93rne|oo2 WATER CONDENSING ASSEMBLY, 20x20 - Gravity X
1|P | 89269 | 091 ELL, 45", 5/BODT. ..coooomnecnniceirineeeere 141
2P| 90294091 TUBE, 5/8 0.D.T. x 31°. 1
P | 93041008 TUBE, 5/80.D0.T. ............... 1
3|P 78658 | 091 VALVE, Flow Control, 5/8 0.D. 111
4P| 83448 | 002 TUBE;, 5/8 0. .......oo..c....... 1
P | 83448[001| |TUBE, S80QD... 1
s1P | 90212 | 091 ELL, 90", 5/80.D.T. ..... i
6P| 89781091 TUBE, 5/8 O.D.T. X 1118 ..ol v |
, C- 14 e




Figure 8-36. JACKET STEAM RETURN PIPING ASSEMBLY - Gravity

8-7v

D- 1

N

FIG. & S
INDEX PART _ v o UNITS PER
NO. NUMBER |[C DESCRIPTION ASSEMBLY
8-36- |P | 134466 | 001 JACKET STEAM RETURN PIPING ASSEMBLY - Gravity ............. X
\
11P]| 29017 091 NIPPLE, /B N:P.T. X 2° e rormorie oo 1
2|p 1630, | 091 ELL, 3/8NPT. % 1
3|P | 29015 | 091 NIPPLE, 3/8 N A2 1
4|p 49151 091 TEE, 38NP.T:-x 1/2NP.T. 1
S5IP | 29024 | 091 NIPPLE, 3/8 N. PT % 3:3/4° 1
6P| 47671 | 001 P. 1
TP | 89153 [091] [ELL UMOR FBNPT oo 1
8P| 1634001 PT. 1
9P | 129222-|00i| |TRAP. Stoam, 112 1
| 9| 764080 |.001 ¢ KIT ROPAIN ...t it S rensese e ies e s oo 1
0[P | 29162 |09 NIPPLE, 1/2NPT L I 1
11 |P 1622 | 091 ELL, Reducer, Y2 NPT X8 NPT. c.cocovoerncsin 1
12 [P | 29013 [ 091 NIPPLE, 3/BNP.T. K 1°. ..o 1
3P 5424 | 091 VALVE, Check; J/BNP.T, .c...cvvveeorceeeeeeeeeeereo o 2
74335 | 091 sDISC ............ 1
14 |P | 29016 | 091 NIPPLE, 3/8 N.P.T: x 1-3/4". 1
.\v
\.
\
87
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. Weter Soreneia velve Assomtry
- onUnits With Thet Option

Figure 8-37. WATER SUPPLY VALVE ASSEMBLY - Gravity

872

-3 -

FIG. & S
INDEX PART _ v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
837- [P | 136673 | 001 WATER SUPPLY VALVE ASSEMBLY - Gravity............c..ccoo.co..... X
t|p| 39072 | 091 FITTING, Straight, 38 N.P.T. X 5/8 O.0.T. ...cooovvrs oo, 1
2|pP | .83263|002 VALVE, Solenoid, 3/8:N.P.T., ASCO - Water (S4) .. E
~®'| 764073 | 001 <« REPAIRKIT ........c. 1
. |P | 764072 | 002 *COIL..c.oouvrvrannn 1
3P| 19514 | 091 FITTING, Straight, 1/8N.P.T.x 1/4 0.D.T. .. 1
4|P| 29015]091 NIPPLE, 3B NPT X 1-1/2 oo, 1]
5|P ] 90467 | 091 TEE, 38 N.P.T. x 58 0.D.T. x 58 0.D.T. 1
6|P | 89808 |091 COUPLING, 5/80.D.T. x 1/8NP.T. ... 1
7P| 90262091 TUBE, $/80.D. x 1-1/4" ............ 1
8P| 90217 | 091 ELL, 3/8N.P.T.x5/8:0.D.T. 1
9fpP 5424 | 091 VALVE, Check, 3/8 N.P.T...........covvrrecrioreenies 1
P | 74335091 *DISC ...c.c.us et et 1
10|P | 29013 | 091 NIPPLE, 3/BN.P.T. X1 ...coovrrrrrnrrnnn, 1
1 [P | 90233 |09 VACUUM BREAKER, 3/8 N.P.T. ... 1
P | 752477 | 091 * REPAIR KIT (Watis, 288A 3/8 N.P.T)) . K
12|P | 2901091 NUT,URION, 3/8 ...cionceirinirerinieiinne oo ecessees e es st 1
13]P 4076 | 091 SPUD, Male, 3/BNP.T......coocconnninreeeSeeeeeeeee oo 1
14|P 5654 | 091 VALVE, Angle, 3/8N.P.T. ...... 1
Q| 754361 | 001 * RENEWAL PARTS PACKAGE .............. 1
15 |P | 29035 | 091 NIPPLE, 3/8 N.P.T. x 6:1/2* (Units w/o Auto-Utilitie’s) .. 1
16 |P | 47670 | 091 STRAINER, 3/8N.P.T., Water ...............ccoo......... R
P | 756249 | 091 CSCREEN ...ocvetertretceeesesseessseteenees s eees e st ens e 1
P | 756250 | 091 * "0"RING 1
*Units With Auto-Utilities Option,
ltern “15 is Replaced With Following:
P | 83261002 VALVE, Solenoid 1
1P | 764072 | 001 *REPAIRKIT ........coooovivmrnrirens 1
P | 764072 | 002 s CoIL 1
P | 29290 |09 NIPPLE, 3/4 X 1......c.oeoevrneenns 1
P | 21990 | 091 ELL, Compression 1
873 )
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Figure 8-38. AIR FILTER ASSEMBLY - Gravity

Riv. 1280
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FIG. & S -
INDEX PART. v o ] UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
838- |P | 93ris5 | 001 AIR FILTER ASSEMBLY ................ SR S X
1|p 3442 | 091 PLUG, Pipe, 1/2N.P.T. .. fa
2{P| 91154 |09t ‘TEE, Street, 12N.P.T. I
3 |P | 150822 | 333 CROSS, 1/2N.P.T. .. R
4 |P| 38404099 PLUG, Pipe, 12 N.P.T. R
s|P ] 29163 |09t NIPPLE ARNP.T. X 408 covonienneiirerees e
6P| 93160 | 001 | FILTER, 1/2'N.P.T. (Figure 8-49) (Units built be R
7|p 1634 | 091 ELL. Stroel, 12 NPT, cococrrrimmreeerrerrnnerecerenesecccoiienniss e
8P| 150822 | 354 VALVE, Swing Check, 1/2 N.P.T. B E
P | 764319 | 608 *DISC, Tefion Rehewa!...... . JAR
9P| 29177 | 091 NIPPLE, 1/2 N.PT. Xi:3/8"...c...o.oooivueiernrimsisninnneneeseeea, 1
10 |P | 93909 |-592 FILTER, Air (Units built8fer 12/89) .................ccccevvevrrerrorrrrrn.. 1
P | 129360 | 802 * FILTER, Element ...... ettt etee s AR
. 875
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Figure 8-39. CONDENSER PIPING ASSEMBLY - Gravity

8-76

D- 7

FIG. & S
INDEX PART v o UNITS.PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
8-39- |P| 56396 | 002 CONDENSER PIPING ASSEMBLY ..........coooenvaceriennoreenraerassssnnns X
t|P| 91158 | 091 ADAPTER, 7/8 0.0, T x.3/4 N.P . 1
2|P | 83449 [ 002 TUBE; 7/BODT x2:1 1
3|P| 89384091 e 2
a|p| 89568 | 091 1
5|P| 897211091 ELL, 45°, 7/aoo‘r N
6ip ] 89520091 TUBE. 7/80/D:X $-3/8 ovvcovrneeeeeoeeeeeeseeo ettt e W
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Figure 8-40. DRAIN TUBE ASSEMBLIES - Gravity

D- 9

FIG. & S
INDEX _PART v UNITS.PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8:40- 136671 | 001 DRAIN TUBE ASSEMBUES - GIavlty ..................ocooovvvvrornroo, b 4
1]FP | 91384 |09 TUBE, 7/8O.D.T. X 6" LG .vvvvvrrerrreeoee i, v 1
2|P | 89384 |091 “Y" BRANGH, 457, 7/8 0.D.T. NE
3P| 89721091 ELL, 45", 7/80.D.T. R
4P| 89385 | 091 COUPLING, 7/8 0.D. (F) XABNPT. o 1
s|P | 83449 | 00t TUBE. 7/8O.D.T. X2U2LG. cvvrvvvovcreeereveescvivveeneeeeeeerionsss oo 1
6 [P | 44507 | 091 ELL Z/BOD.T. ...ttt ses e 1
7|P| 91317 (081 COUPLING, 11/BXT/B.OD.T. ... T 1
P | 937i7 |.001 ASSEMBLY, Drain Tub® .............ccoviivmrornrnnensieesecoreenessiromsr X
8|P ] 90209091 ADAPTER, 5/8.0.D:T, X J/8N.P.T. ....cooorivovioommioercerenin 1
9|P | 89808 | 091 COUPLING, 5/8 0.0.T. K BNP.T. ..oooooorrooorsoro 1
10 [P | 21990 | 691 ELL, 1/40.0.T. x'1/86 N.P.T. . 1
11 |P| &3377 | 001 "Y" BRANCH, §80.D.T.. 1
12|P | 23909 | 596 TUBE, 5800. ... 1
13 |P | 90212091 ELL 5/80.0.7.. 1
14|P | 90262 |09 TUBE, 5/80.D. x 1-1/4 .. 1
15 1P | 129356 | 509| |TEE, 780.D.T. x /B NPT, 1
16 |P | 150500 [001| -'|TUBE, 7/8 0.D.T. x4-13/16 Lg 1
17 |P | 444951091 - | ELL 90.deg. 7/8 0.0.T. . .
18P | 91248 |091| |TUBE, 7/80.0.T.x2° Lg ... ottt e 1
$
Rov. 1280
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Figure 8-41. CHAMBER DRAIN ASSEMBLY - Gravity
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FIG. & S
INDEX PART v UNITS PER..
NO. NUMBER c DESCRIPTION ASSEMBLY
841- [P | 136805 [ 019 CHAMBER DRAIN ASSEMBL}!, .................................................... X
1{P 2903 | 091 UNION, Nut 3/4 ............... 1
2|P| 4247091 ‘SPUD, Male 3/4 N.P.T. ... 1
3|P 1345 { 091 CROSS, 3/4 N.P.T. Cross ... 1
4]P 4920 | 091 TEE, 3/4NP.T.x3/8NP.T. x 1 -
S|P | 29292091 NIPPLE, 3/4 NP.T. x 1-1/2" Lg 2
6P| 83228 /0021 | | VALVE, Solencid, 3/4 N.P.T. - Steam (S3) 1
P | 764070 | 001 SREPAIRKIT ..o 1
P | 764070 | 002 B COIL oot s e v e 1
7P| 78387 |09 TEE, Street; 3/8 N.P.T. - 1
8|P 1631 | 091 ELL, Street, 3/8 N.P.T. 1
9P| 29013 | 091 NIPPLE, 3/8 NPT x 1" Lg.. 2
10 |P 5424 | 091 VALVE, Check, 3/8 N.P.T. 2
74335 | 091 *DISC .......... Secieneresrirens 1
1P 6750.| 091 ELL, Compression, 90°, 1/8 N.P.T. x.5/16 O.D:T. 1
12 |P 836 042 BUSHING, Reducing, 3/4 N.P.T. x 1/2 N.PT. 2
13[P | 91154 |091 'TEE, Street, 12N.P.T. . 1
14 |P | 28917 | 091 NIPPLE, 1/4 N.P.T. x 1* Lg 1
15 |P| 29165 | 091 NIPPLE, 12 N.P.T. X 1-3/4" Lg 1)
16 |P 1633'| 091 ELL 1/2NP.T. ... caereenensanaens 1
17|P| 29188 | 09 NIPPLE, 1/2N.P.T. x 7-1/2" Lg 1
18|P 1313/ 091 COUPLING, 1/2N.P.T. .ccovnrnrniiirariinnnnns 1
19 |P | 120222 | 001 TRAP, 1/2NP.T. . . . 1
.|P | 764080 | 001 SREPAIRKIT ...oovnvcvornroeeereseseeseenees rvens 1
201|P | 29162091 NIPPLE, 1/2N.P.T.x 1" Lg L)
21 {P 1622 | 091 ELL, Reducing, 38X 1/2NP.T. ..oooeiociierreeeeer e 1
22 |P | 76053 | 042 BUSHING, Reducing. 1/2N. PT.x% 1/4 NPT e, 1
2 |P 441 | O PLUG, Pipe, 3/8 N.P.T. . L
24 |P | 83523 ] 001 VALVE, Needle, 1/4NPT R
25 |P PACKAGE, Sensing Line (See Fig. 8-49). ..o 1

D- 12
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, FiG. & S
. ‘ INDEX PART v UNITS.PER
NO. NUMBER c DESCRIPTION ASSEMBLY
842- [P | 134468 | 001 EJECTOR PIPING ASSEMBLY - GIavity .............coceocerrrenrercrerrnnnn, X
1]P| 40153 091 ELL, Compression, 8/8 O.D.T. x BNP.T. ..o 1
2P| 25546 | 042 NOZZLE, 3/8NP.T. 3818 ............
3lp 7841 | 091 GASKET ...
4P| 25900 | 042 EJECTOR, 3/4-18 x 1/2N.P.T. .
51|P 29931 | 091 FITTING, Compression, 1/2N.P.T. x5/80.D.T. ...........
6[P | 83374001 ADAPTER. 1/2NP.T. X TBO.D.T. ..ccoirrrirrrermrnrercrsosasrssssssossonse
7|P | 91307 | 091 TUBE, 7/80.D..
s|P} 1158|091 ADAPTER, 7/80.D.T.x /4 N.P.T. .
9|pP | 83228 | 002 VALVE, Solenold, 3/4 N.P.T. (SS) =
P | 764070 (001] * |« REPAIRKIT .
P | 764070 | 002 * COIL
P ] 56394 | 001 FITTING ASSEMBLY X
10|P 89271 | 091 ELL. 45", 7/80.0.T. x 3/4 N.P.T. ]
11 |P | 150822 | 306 TUBE.7/80.D0.x &* 1
L 12|P | 4449509 ELBOW, 7/8 0.0.T. 1]
EJECTOR PIPING ASSEMBLY 13([p 80030 | 091 TUBE. 7/80.0.T. x 1-5/8° 1
14 |P 91158 | 091 ADAPTER, J4N.P.T.x780.D.T. 1
! ' *When replacing he bonnet bokts shouid be
m»sohamfum
‘
:
i FITTING ASSEMBLY 1111
Figure 8-42. EJECTOR PIPING AND FITTING ASSEMBLIES - Gravity ) ] ) e I ,_':,_ 3
"‘ ¢ : w; . P .




“*To.Auito-Utilities Water Valve,
. With ThisOption

**Yo Auto-Utilities Steam Valve.
With This Option:
(Dlnct Steam.Units Oniy)

‘%QQ

®®

Figure 8-43. MANUAL VALVE PIPING - Gravity : ‘ ’

8-84

E- 1

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION, ASSEMBLY
8-43- MANLIAL VALVE PIPING: 16X16 GIaVAY ..........coorrrvrrvrrrrrrrs . X
MANUAL VALVE PIPING; 20%20 Gravity ............................. RS X
1°|P | 136807 [ 139 VALVE, Manual (Figure 8-29) 11
2P| 42510091 ELL, Complcssnon 1/40.D.T..x 1/8 N.P.T. 3|3
3|P| 43289091 FITTING, Compression, 174 0. OT. x1/8NP.T 5|5
4 |P | 45530 | 091 ELL, Compression, 3/8 0.0 \ 11 ]
5|P| 84371002 lNSERT Tube, 3/8 (Not SHEWN) ...............c....s 11
6|P 3439 | 091 PLUG, Pipe (units without Auto:uiilities opuon) 4 )4 )
7|P | 843711001 INSERT, Tube, 1/4 (Not Shown) ... . 212 »
8 |P | 93900 |048 DECAL, Manual 11| AN
9 |P] 77298 | 091 TlES ere 6|6 .
10 R-9151103] [TUBING (S3 & S5), Copper, 1/4 O.D.T..x.030 Wali x §4" Lg. ........ AR \
n R-915 | 103| AR 3
12 R-3500 | 736 { VX668 LG s . JARIAR
13 R915[103] |TUBING opper 1/4 0. DT % 030;Wall x 56-1/4' Lg. AR
14 R-915 | 103 TUBING (S2), Cosper, 1/4.0.D:T..x .030 Wall.x 72-1/4" Lg: .. . AR
15 R-3500 | 735 ‘TUBING (S4), %4:0.D.T. x 8" Lg. . v ARIAR
885 )
Rev. 12/9%0




Figure 85-44. STEAM SUPPLY ASSEMBLY - Vacamatic and Gravity

E- 3

S
INDEX PART v X UNITS PER
NO. . NUMBER Cc DESCRIPTION ASSEMBLY
8-44. P | 93708 | 001 STEAM SUPPLY ASSEMBLY ettt st X
11P}| 47671091 STRAINER, Steam, /8 NP.T. ... 1
Pl 50341091 « SCREEN : 1
P | 28447 ] 091 i< O 1
2|P| 29028| 091 NIPPLE, 3/8 N.P.T. x 4-3/4 . 1
3lp 5654 | 051 VALVE, Angle, 3/8 N.P.T. (Figure 8-46) 1
4P 4076 | 091 SPUD, Maie, 358 NP.T. 1
5iP| 2901091 NUT, Union 2
6|P | 20661 [001 VALVE, Steam Control, 3/8 N.P.T. (Figure 8-48) ... 1
7|P| 21990 {091 ELL, Compression, 1/4 O.D.T. x 1/8NP.T. oo 1
8P 4201 | 091 SPUD, Ferale, 3/8 N.P.T. ¥ 1
9{P | 29024091 NIPPLE, 3/8 N.P.T. x 3-3/4 1
10]P 1630 | 091 ELL,3/8 N.P.T. 1




Figure 8-48. STEAM TRAP - Vacamatic and Gravity

BE- 5

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
845 |P | 129222 | 001
P | 764080 } 001

1 764315 | 209

2

3

4
Vs




Figure 848, UNION ANGLE VALVE - Vacamatic and Gravity

E- 7

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY -
8-46- P 5654 | 091 UNION ANGLE: VALVE -S108m Supply, 3/8 ........ooeviverieeann X
P | 26907 | 091 UNION ANGLE VALVE: Water Supply. 3/4 X
P | 754361 | 001 KIT, Repair, 3/8 N.P.T. - 1
P | 754361 | 003 KIT, Repair, NPT i 1
1|p 8605 { 051 NUT, WHE! ...c....oecienieitinniensasineeepireseseenteiee s ssees oo 1]
2|p| 53915091 VALVE STEM AND BONNETASSEMBLY... o
P [ 53917 | 091 VALVE STEM AND BONNET ASSEMBLY ... 1
3P| 48431091 NUT, PBEKING .....oveorverenreriarineraes 11
4 [P | 48432091 * GLAND, Packing 1|1
S|P | 8784|091 ¢« PACKING ....... 111
6P 5683 | 091 |+ NUT, Bonnet .., 1
P | 25566 |09 * NUT, Bonriéet.... 1
7iP| 53912091 * BONNET, Valve . 1
P | 853913091 * BONNET, Vaive 1
8P| 53911 |09t s STEM, Vaive.......... 1|t
9P| 25347091 DISC HOLDER ASSEMBLY W
P 25567 | 091 DISC HOLDER ASSEMBLY ...... 1
10 [P | 150576 | 001 * DISCHOLDER ....cc.......... 1
P | 25568 | 091 + DISC. HOLDER 1
11 |P | 25345 | 091 +DISC, Tefion ... 1
P | 25569 |.091 * DISC, Teéfion 1
12(P 5680 | 091 © NUT, DISC ..coviinnncrieniesnseesieesensiions 1
P 2927 | 091 * NUT, Disc....; rererererse Runtinn et e seen e s e een 1
13]|p 5685 | 061 SEAT, VAIVE .......0.ocooveennen. . 1
P.| 22425 | 061 SEAT, Valve .. 1
14 |P 5669 | 091 BODY, Vaive .. R
P | 22427091 BODY, VAIVO .......ccooerirnnicret et eees e N , 1
- ~
'(
} 891
N E 8 Rov. 1280
N —-—
1




1

Figure 8-47. FILTER ASSEMBLY - Vacamatic and Gravity

8-92

E- 9

E- f'o

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
847- |P| 93160001 FILTER ASSEMBLY (Units built before 12/89) ...............c........coooro. X
! 1|P| 12283 | 041 SCREW, Round Head, #10-32 X 1/8 ........ccccc.o.oumnecrmmerrvcnrreennen 4
J 2|P| 93159001 TUBE ASSEMBLY ...coouooonvnirecrerrerensmssmsmsensessssssssssssionssnnssssssssssne 1
' 3|P| 23953 (091 CARTRIDGE, FilO ...........cooooocioecrrcecennennsossesenenneessce s rennennnenos 1

4 [P [ 41301 | 091 “O"RING .......... R

S[P| 83900001 HEAD: .....ooooviumneninsessssisitasess et asssessss oo recssnssss e ssanrsens oo 1

Mov. 1280




Figure 8-48. STEAM CONTROL VALVE, H-LO - Vacamatic and Gravity

E- 11

FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-48- [P ] 20661 | 091 STEAM CONTROL VALVE, HIELO ...c.oovvireiie s sineeseees X
P | 754359 | 001 KIT, Vaive Repair. ...........cconciviineeens O I 1
VP 22349 045 COVER 1
"2 P 9276 | 041 SCREW, #8:32 X 3/16'....oouuuruisiarrionmmncnisrssnsrsssnssars e essenssreanes 2
3P 3969 | 041 SCREW, 1/4-20 X 1/4 .........coovevrrneeeerrainnensee e, 4
4|P 9172 | 091 REINFORCEMENT .........oonveuiimninncnrirenesineineieisies e 1
S|P | 235880091 BELLOWS ASSEMBLY ..........ccoecivemrivmnriuninnnincnnnsress e 1
6|P | 35911061 PLATE, TOP SPIING .....ccovvvreiamriaionmivensenassivsiansimnesmeneasaeesssesesasnens 1
7|P| 19947 | 045 SPRING (hxbeeseseensib s iaeanen R e e s e s ae e e e ee e et eeseseeeenr s ten 1
8|P| 12474 | 042 PLATE, LOWBT:SPIING ....c.oovvveveeeoeeereeeecres Toeeeeeessenssressssenssaies 1
9P| 14976 | 091 FORK, AIUSING ......cccuuieiniiioinierenetneeernnnses st 1
10 |P| 11890 | 061 PIN, FOrRPIVOL ......ooviiviiscnniiniisicreesee i e eas 1
11 |P 8897 | 091 COTTER PIN s 2
12|P| 12471 | 041 SCREW, 1/4-20 x 1-1/2 1
13 |P| 20658 | 042 BOTTOM PLATE ... 1
14 [P | 20662 | 061 COVER, Adjusting Screw e | 1
15|P| 12534061 SCREW, #8-32'X 1/4 ...........cooererrreners SO 2
16 |P | 101585 | 041 SETSCREW, Allan Head, #10:32 x 1/4 o
17|P| 20659 | 091 LOCK NUT . 2
18 |P | 20657 | 061 SCREW, Adjusting ................ ST 1
19 |P| 26836091 SYLPHON AND BONNET ASSEMBLY R
20 |P| 28265 { 091 VALVE STEM ASSEMBLY ..o 1
21 |P 5685 | 061 SEAT, VAIVE ........oooneiscisiiincniennessstaetseasecsesseskestessssasssssassnnsans 1
22 1P 5669 | 091 BODY, ValVe .............oovcriirrercnenecseniens R
23|P 8605 | 043 NUT, Wheel 1
24 |P 2299 | 045 INSERT .......covviierineisennnceneene 1
25|P 2059 | 041 NUT it cne e B
26 |P 9315 | 041 SCREW ...t nrsssnesans e ssecees 1
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FIG. &
INDEX
NO.

PART
NUMBER

a<n

DESCRIPTION

{ UNITS PER
ASSEMBLY |

B T R
NOCRLUN“OORONORILON -

AA A A AR AR R R R R EREER BEER

136806
136806

R-918

“e

0
[+ 4]

091
(1]
;s
0%
517
on

4
12

SENSING UNEPACKAGE - Vacamatic, 5ingi® DOOF ...\s1000mme
SENSING LINE PACKAGE - Vacamatic, DOub'e D501 ......v.orvmre

FITTING, Straight, 18 O.0.T. X 18 N.B.T. (FOmaie) ................on
TUBING, 1/8 0.0.T. x 60 .

GAUGE, Jacket S —— ]

BRACKET, Gauge
NUT, Fiange, 1/4-20 - S
BUSHING, Tneimal, 1/8 O.0.T. R 1M NPT, ..oy
BUSHING, Suppon I
TRANSDUCER ASSEMBLY SRS,
FITTING, Stwight, 18 0.0.T. % 1/B NPT, (A08) ..oonnnssnnrmmssmmss
SUSHING, Recucing, 156 NPT, R MB NPT, o.rnniirnsimsmsmammsrms
ELL, Compression, 1/8 0.8 X 001, (BNgWe 8587 WMHE) ...
TEE, Compr. 18 O.0.F. x 1BNL.TY, 5 18 0D, (D, &7, wrns) .
wm * MT 3302333393335
NUT - FLANGE # 1032, 22302722330 729232)
wm hd w 333333293, 3353333
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EXISTING DRAIN
LINE PIPING

. Figure 8-50. SENSING LINE PACKAGE:- Gravity

8-98

o F- 1

FIG. & S
INDEX PART v L UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY

8-50 P | 136807 | 265 SENSING LINE PACKAGE - - Gravity; Single Door .. X
i P | 136807 |-266 SENSING LING PACKAGE - - Gravity, Double Door X

1|P| 90s25]|091| |GAUGE.Chamber ... 1

2P| 90594 |09 FITTING, Straight, 1/8 O. T;xNPT (Fomale) 2|3

3 R-915 043 TUBING, 1/8:0.D:T. x.60... 112

4 |P| 90730 | 091 GAUGE, Jacket 119

S |P| 93900 052 BRACKET, Gauge 1]

6 |P-| 129360 | 015 NUT, Flange, 1/4-20 4 |4

7P 150822 845 BUSHING, Theimal, 1/8 { D.D.T. 111

8 [P | 150822 | 801 BUSHING Support . v 11

9 |P| 93908 | 517 A 111

10|P | 93909 | 644 NSDUC 1 |1

1MpP 20344 | 091 FITTING Straighit, 1/8 0.D.T. x N. PT (Mate) 11

12|P 939 | 091 BUSHING.X Reducmg. 1/4 N P.T. % 1/8 NET 101

13|P 26181 | 091 2i3

14]P | 37862 091 11

15|P 3440 | 091 ‘/ SRR R

16|P 50589 | 091 TEE - COMPHESSION 1/80.DTX1/8N Tx1/800T Db DrA 1

17|P | 150822 |.802; BUSHING, Reducing ... SRR

18{P 129360 | 016: NUT, Flangelﬂo -32 .. 216

19[P | 129356 1«,32 WASHER - BELLEVILLE ............... 4|6

8-99
. Rov. 1280




\
o @

@ ©

ES

Figure 8-81A. WIRING ASSEMBLY - Vacamatic (Units buiit before 12/89)

8-100A

FIG. & S
INDEX PART V' UNITS PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
8-51- P FINAL WIRING ASSEMBLY, Vacamatic, SD X
P FINAL WIRING ASSEMBLY, Vacamatic, DD X
1 [P | 136807 | 052 CABLE ASSEMBLY, SoleNnoids ....................cooervveererererro . 111
2|pP 93838 | 006 =+ PLUG,P54 (37 Pos)......... L1
3 |P | 129261 003 * CONTACT, Pin.............. 18 |18
4 |P | 129360 | 533 * RECEPTACLE, P58 (9 Pos.). 1 ]1
5 |P | 150778 | 001 VARISTOR (S2) ....cc.oooviireeeeeenrernann. 1 {1
6 |P | 146653 | 476 CABLE ASSEMBLY, Dodr Switch (SD) .. 1
P | 146653 | 477 CABLE ASSEMBLY, Door Switch (OD) .. " 1
71|P 93909 | 384 s PLUG, P53 (63Pos) ........... L1y
8 |P | 84475] 001 ¢ CONTACT, Socket ............... . 114 |34 |=
9 |P | 129117 | 001 'HOUSING P8 (2 Pos: Piug) . PR R
10|P | 129039 | 003 « CONTACT, Socket ............ 1818
11|P | 129116 | 001 * HOUSING, P12 (6 POS.PIN) .........ooooeeiieeeeeeeeeooeeoeo 1]1
12{P | 129113 | 003 SCONTACT, P ........oouremeitnnneremceee e emeeees s 2|2
13|P | 129119 | 001 * HOUSING, P11 (6 POS. PIUg) ........eeeeeeeceeeeeee e 1]1
14|P | $3900 | 028 * HOUSING, P30 (20 Pos. Receptacle) ........................................ 1
15|P | 84187 [ 003 * CONTACT, Socket ..............c..ooormirnennn.. . 19
16|P | 136807 | 136 DOOR SWITCH ASSEMBLY (Figure 8-16) 112
“17(P-1: 16451 | 042] | CAPSCREW, Socket Head (10-32:x 5/8) ... 2|4
18|P 113@42- 045 NUT, Lock (10-32) ........ccoeriire, 214
19/ P | 136806 | 849 POWER BOX ASSEMBLY MR NE]
20| P 90746 | 091 * STRIP, Terminal ................ R R
21]1P | 129360 | 828 * MARKER, TormmalS!np ............... 111
2|P | 42603 | 091 * SCREW, Rourid Head (6:32x 7/8) ..................... ~l12]2
23|P | 150822 | 181 ¢ NUT, FIGLOCK #6-32.........oceeceemeeececeree e eems e 212
b2
25|P | 93908 | 906 ¢ VARISTOR ASSEMBLY ..........cooiveimoeneeioeiesreensoomeoeeooooos 111
26|P | 56396 | 090 * PLUG, P57 (CIBS8.A) ....cc.cvnnrinnnenecesee et e 111
271P | 150822 | 181 ¢ CONTACT, SOCK®E ........cooeruivernririnieoeeeeeeeeeessens e oo 3]3
28| P 3950 | 048 SCREW, Round Head (1/4-20 X 5/8) ...................ocooveermererornnn. 212
29|P | 129353 | 295 WASHER, FIBE ...ttt eeeee s 212
0}P | 129359 | 533 NUT, Keps (1/4-20) et 212
31|P | 146653 | 684 DISPLAY ASSEMBLY, N.O.E. (F:guroa 8) e et 1
R|P | 84121 | 001 NUT, LOCK (4-40) ......cooorenreeanrnirerneee e s oo 4

8-101A
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Figure 8-51B. WIRING ASSEMBLY : Vecamatic (Units bullt after 12/89)

8-100B

FIG. & ]
INDEX PART v UNITS PER -
NO. NUMBER [ DESCRIPTION ASSEMBLY
8-518- (P | 141198 | 491 FINAL WIRING ASSEMBLY, Vacamatic, $D ............. SO X
’ P | 141198 | 492 FINAL WIRING ASSEMBLY, Vacamatic, DD ...................c............. X
1 |P | 141198 | 481 CABLE ASSEMBLY, Door Switch, SD ...... 1
P | 141198 | 482 CABLE ASSEMBLY, Door Switch, DD .. | 1
2 |P | 136807 | 257 CABLE ASSEMBLY, Solenoid - Vac . 1]
3 |p | 150778 | 001 VARISTOR, 82 .....cooc.overrveannnn. 111
4 |P| 30627091 | CLAMP, Cable ........ 515
5 |P | 146653 | 684 DISPLAY ASSEMBLY, N.O.E. .....co..oooooecree 1
6 [P | 84121 | 001 NUT, Lock, #4-40 ... 4
7 |P | 129360 | 821 SPACER, .1161.D. x: 0.D. 4
8 {P | 136806 | 849 POWER BOX ASSEMBLY ... 1]
9 |P | 128359 | 533 NUT, Keps, 1/4-20............ - 212
. 10}P 3950 | 048] |'SCREW, Rd. Hd., 1/4-20'x 5/8° Lg. 22
11|P | 129353 | 295 WASHER, Flat, 281 % .562X.050.................cooocvvrvrorrrnnn.... 2|2
12| P | 150828 | 352 BRAGKET, HINGO. ......cooucrurrerniiiiuaninnsinnsensiessessesssssenens 112
13|P 3037 | 041 NUT, Hex,-#6-32 ... 2|a
14|P | 19675 | 041 WASHER, Lock, #6 .. 2|4
151P | 129359 | 316 SWITCH .............. 112
16|P | 13794 | 041 NUT, Hex, #3-40 .......... 4|8
17|P | 30743045 WASHER, #4.Ext. TOOIN ....oooovnrercrn e 4|8
18|P | 907121041 | SCREW, #440 ..ooccoooeoomrvrrrenrrornrrsoro 48
19| P | 150828 | 355 SWITCH ............ 1 ]2
20|P | 150828 | 353 BRACKET, Door ... 1]2
21|P | 19677 | 041 WASHER, Lock, #10 . 2|
22|P | 150828 | 354 U-BOLT .covvvererrnrns 112
1P 8647 | 061 NUT, Hex, #10-32 ........ ~l2]e
24]P | 91694 | 091 TERM:, Q.D., .020 x .187 x.22/18 wire .............. SRS 6 |12

81018
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Figure 8-82A. WIRING ASSEMBLY - Gravity (Unis built before 12/89)

8-102A

FiIG. & ! -] ¢
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-52- |P FINAL WIRING ASSEMBLY, Gravity, SO .............c..c..cccooovvvrnn, X
P FINAL WIRING ASSEMBLY, Gravity, DD ...........c.coooovvcerrren. X
1 |P | 136807 | 051 CABLE ASSEMBLY, Solenoids .................c.c.cervon...... et 141
2 |p| 93838006 * PLUG, P54 (37 Pos.) ........... ERERE
3 |P | 129261 | 003 » CONTAET, Pin <......ooc.... 19 |19
4 |P | 129360 | 533 + RECEPTACLE, P58 (9 Pos) 1]
s |P | 150778 ] 001 VARISTOR (S2) .....cccvvnunnnnic 11
6 |P | 146653 | 476 CABLE ASSEMBLY, Door swnch (so) 1
P | 146653 | 477 CABLE ASSEMBLY, Door Switéh (DD) .. 1
7 |P| 93909 |384 * PLUG, P53.(63 Pos.) 1]
8 [P | 84475001 *» CONTACT, Socket ........... 14 |34
9 |P|.129117 | 001 » HOUSING, P8 (2 pos. Plug) . 101
10| P | 129039 | 003 * CONTACT, Socket ............... 8|8
11]P | 120116001 |+ HOUSING, P12 (6 Pos. Pin) . 101
12|P | 129113003 * CONTACT, Pin .........ccon....... 2|2
13[P | 120119 | 001 * HOUSING, P11 {6 Pos. Plug) ......... 1)1
14|P | 83900 | 028 * HOUSING, P30 (20 Pos. Receptacle) .. 1
15|P | 84187 | 003 © CONTACT, SOCKE! .........ocoorrecrrerrrrnns 19
16]P | 136807 | 136 DOOR SWITCH ASSEMBLY (Figure 8-16} 112
17|P | 16451 | 042 CAPSCREW, Socket Head (10-32:x 5/8) ... 2|4
18}P | 118442 | 045 NUT, Lock (10-32)......cooverrrreenserennn 24
19| P | 136806 | 849 'POWER BOX ASSEMBLY N E
20|P | 90746 | 091 + STRIP, Terminal ................ 1]
21(P | 129360 | 828 * MARKER, Terminal Strip........... 1]1
22|P | 42603091 * SCREW, Round Head (6-32 x 7/8) .. l21l2
23|P | 150822 | 181 * NUT, Flgmckam .................................................................... 2|2
24 ;
25|p | 3908 | 906 * VARISTOR Ass;MBLY .............................................................. 141
26|P | 56396 | 090 * PLUG, P57 (Class A) ... RN E
27 {P | 150822 | 181 © CONTACT, Sock#t ....................... 3|3
28lp 3950 | 048 SCREW, Round Head (1/4-20 x 5/8) ... 212
20]P | 129353 | 295 WASHER, Fist ..... 22
0|P | 128359 | 533 NUT, Keps (1/4-20) 212
31|P | 148853 | 684 DISPLAY ASSEMBLY, N.O.E. (Figure 8-8) 1
2P| 84121 | 009 NUT, LOCK (-80)............oouerreerrirerinrensnscssmessemseeseeseessesesseseessesesen 4
\
\
y
\
\\
1y
8-103A -
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Figure 8-828. WIRING ASSEMBLY - Gravity (Units buili after 12/89)

81028

Rov. 1280 F_ 9

FIG. &
INDEX
NO.

3

-
O
AR A AR AR RRERRRERE EEEEEEREERE] '0'1

PART

NUMBER

ao<un

DESCRIPTION

141198

141198
141198
136607
150778
30627
146653
84121
129360
136806
129359
3950
129353
150828
3037
19675
129359
13794
30743
90712
150828
150828
19677
150828
8647
91694

Ly
523

521
256
001
091

001
821
849

.295

041
041
316
041
045
041

041

061
091

: Y, Gravity, 5D L,
FINAL WIRING ASSEMBLY, Gravity, DD ..................cccooveveei.

CABLE ASSEMBLY, Door Switch, SD ............. g et e s
CABLE ASSEMBLY, Door Switch, DD ...
CABLE ASSEMBLY, Solenoid - Gravity ..
VARISTOR, S2 ........ccccvrvieirrnnns
CLAMP, Cable .........
DISPLAY ASSEMBLY, N.O.E..
NUT, Lock, #4-40 .............c.ccoovvrnnnnnns
SPACER, .1161.0. x' 3/16" 0.D. x 13/64'Lg.
POWER BOXASSEMBLY ....................
NUT, Keps, 1/4-20....................
SCREW, Rd. Hd., 1/4-20 X 5/8" Lg. ....ocooc00e.ooocor....
WASHER, Flat, .281 x .562 x .050...
BRACKET, HifNg8 ........cooomvcereermeresresrssrrn

NUT, Hex, #6-32 . - .
WASHER, LOCK, #6..........ccooeoreeeiirnreereeresrereseesenien
SWITCH

NUT, Hex, #4-40
WASHER, #4 Ext. Tooth
SCREW, #4440 .............ccovovenrnnnnne.
SWITCH .
BRACKET, DOOT ......cccocoveninioirrrecereeenen
WASHER, Lock, #10
U-BOLT
NUT, Hex, #10-32 ...
TERMINAL, Q.D., .020 x . 187 x 22/18 Wire ......................cooveen...

F- 10
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- Figure -5, STERILIZER UPPER FIPING, (Unite Equipped With Optional Electric Siesm Genersior)

8-104
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
.8-53- UPPER PIPING ASSEMBLY, Gravity W/Steam Generator ............ X
UPPER PIPING ASSEMBLY, Vacamatic W/Steam Generator ........ X
1|P 29291 | 091 NIPPLE, /4 NP.T.X 1-1/4LONG ..ot 1
1]p 29014 | 091 NIPPLE, J/8N.P.T. x 1-1/4" Long ................... L
2P 4910 | 091 TEE. Reducing, 3/8N.P.T.x3/8BNP.T.x 1/4 N.P.T. 1
P 1 75040 | 091 TEE, J4NPT.XxI4NPT. x VVANPT. ....o.......... 1
3 |P| 34218091 FITTING, Compression, Straight, 1/4 O.D.T. x 1/4NP.T 141
4 R-915 | 103 TUBE, 1/4 O.D.T. X 7-1/2° LONG ..., 1]
S|P 45407 | 091 ELL, Compression, 1/4 O.D.T.x 1/4 NP.T. . 1]
6 |P 983909 | 394 SWITCH, Pressure, 1/4 N.P.T. ........ P RER
71|P 89018 | 091 VALVE, Flow Control, 14 NP.T. ..o 131
RNiv. 1270
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Figure §-55. CABLE ASSEMBLIES, (Units With AS Series Ootional Electric Steain Generator Only)
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-55- CABLE ASSEMBLIES, .
Units With AS Series Optional Electric Steam Generator ............ X
P | 136807 | 054 STEAM GENERATOR CABLE X
1P 18000 | 091 CONNECTOR, Double-1/2 ......
21|P 89813 | 091 CONDUIT, Flex, 3/8x 12" Long .
3 |P | 150107 { 001 CONDUIT, Flex, 1/2 x 32" Long .
4P| 79201 | 091 CONDUIT, Flex, 1/2 x 60" Long " .
5{P | 80272 091 CONDUIT, Flex, 1/2 x 20" Long
6 WIRE. Yellow, 46-11" Long ....
7 WIRE, White, 18'4" Long ...........c........c....,
8 |P | 150122 | 001 BUSHING, 1/2° .
9|P| 93838 | 001 PLUG, 9 Position, P58
10 [P | 120261 | 004 CONTACT, Socket
11 {P | 129360 | 533 RECEPTACLE, 9 Posttion, P59-Fres Hanging
12 |P | 150475 | 985 CLAMP, Cable
13 (P | 120261 | 003 PIN, Contact
14 |P | 129360 | 528 CAP, Sealing
15 {P | 150822 | 003 MARKER, Tie .
16 |P 31697 | 041 SCREW, Round Head, #10-24 x 1-1/4" Long
17 CABLE, 2 Cond., 3-11" Long
16 WIRE, Green, 3-9" Long
19 |P 14591 | 091 TERMINAL, Ring, #8 Stud x 16-14 Wire
20 [P 19522 | 091 TERMINAL, Ring, #10 Stud x 22-18 Wire
21 {P | 14865 | 091 TERMINAL, Ring. #8 Stud x 22-18 Wire ...
22 |P 14592 | 091 TERMINAL, Ring, #10 Stud x 16-14 Wire . .
23 |P | 118177 | 091 TERMINAL, Spade, #6 Stud x 22:18 WIre..............ceuvvveencereeennen.
ANTEFLOOD CABLE ........occocecueritnnrnriencresseesiine s seeeesseseneen X
24 PLUG, AMp #208037-1.........ccccommrunrirenrennirensseiesscseeenenseonensseeeseesens 1
. 25 SOCKET, Contact, Amp #66101-4, Serles 1 ..................... 116
26 CLAMP, Amp #208322-1 . 1
27 HOUSING, Plug, Amp #1480704-0 ..............coveurvvrnnnn... 1
28 SOCKET, Contact, Amp #350689-2 ... 2
29 TERMINAL, Ring, #8 x 22-18 AWG ..... |3
30 TERMINAL, Ring, #10 X 22-18 AWG ........c..cooecuvvnnnnnnencnneeeenn. 2
——
Rev. 2/90 8-109
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Figure 8-56. OPTIONAL ELECTRIC STEAM GENERATOR, AS SERIES

OETAR A
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FIG. & S
INDEX PART v . UNITS PER
NO. NUMBER o] DESCRIPTION ASSEMBLY
8-56- OPTIONAL ELECTRIC STEAM GENERATOR, AS SERIES ............ X
1 WATER LEVEL SIGHT GLASS ASSEMBLY (Figure 8-57) .............. 1
2 CONTROLLER (Figure 8-58) ................ccoeeevummrerennnnnn... 1
3 1P| 764316 | 748| * | CONTROL RODS (Setof 4) ............... eeesrenranens 1
41P | 754211091 SAFETY VALVE 1
5P| 764319 | 901 MOTOR. 115/230 V. 50/60 Mz. ., . 18
6 |P | 764319 | 305 SWITCH, Pressure ..............ccoooimuieoioecconeeeeeseeseese 2
7P| 750467 | 091 GAUGE, Pressure S 1
8P| 764319 | 693 VALVE, Solenoid 1
9|P | 764317 | 863 VALVE. Bal! (Union) 2
10 [P | 764319 | 902 PUMP, Rotary Vane ................cco.cununaeeen. 1
11 {P | 101006 | 805 VALVE, Solenold. 1/72NP.T..........ccoeevveerererrannn. 1
101006 | 863 * KIT, Repair 1
12 |P | 756383 | 091 HOLDER, Electrode 4
13 |P | 7684321 | 222 VALVE.Ball .........ccocvrrrnnne. 1
14 |P | 387337 | 663 PROBE. Spark Piug 1
15 |P | 76044 | 042 VALVE, Flow Control 1
16 |P | 764320 | 492 VALVE, Check, Ball Cone 2
17 |P | 764322 | 883 CONTROL BOX ASSEMBLY, Anti-Flood 1
18 |P | 764322 | 898 « FUSEHOLDER 1
19 [P | 764317 | 819 * FUSE (Box of 10) 1
20 |P | 93443002 * PLUG, Receptacle 1
21 |P | 764322 | 900 * SOCKET, Light 1
22 1|P | 764317 | 708 * LIGHT (Box of 10) 1
23 |P | 764322 | 901 *LENS 1
24 |P | 764322 | 899 ¢ SWITCH. PUShDURON .........ccovrimnrninrinnninnitieeeneseeeeenee e s 2
25 |P | 764322 | 896 *PCBOARD ASSEMBLY ..ot eseesenseen 1
26 | P | 120360 | 019 * RELAY 1
*Nofe: Rods 10 have following lengths:
A S8
B 4-v/2°
[
D 514"
Rev. 2190 g1
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_Figure 8-57. WATER LEVEL SIGHT GLASS ASSEMBLY,
(Optional Elecwric Swam Gonerator; AS Series & CHS Series)

8112
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FIG. & S
INDEX PART v . UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-57- WATER LEVEL SIGHT GLASS ASSEMBLY,
Optional Electric Steam Generator
ASSONOB..........coooviiiiiiiiiieee e X
CHS SO ... X
1|P ]| 764323 | 711 ROD, GUABID ..ot e 4
P | 764323 | 327 ROD, GUATD ..ottt 4
2P| 764322879 GLASS, Sight, 7-1/4° Lg. (Set of Two, With 8 Washers) .. v | 1
P | 764323 | 543 GLASS, Sight, 6-1/2° Lg. (Set of Two, With 8 Washers) .. 1
I |P | 764322 | 052 SEAL, Rubber ............... 2|2
4 |P | 764320 | 899 TOP VALVE ASSEMBLY ... e 1
S|P | 764320 | 800 BOTTOM VALVE ASSEMBLY .........coovvovinceeceeeeeeeseeeee oo 11
%
Aoy, 1290 81 13




FIG. & S

' ‘ . INDEX PART v UNITS PER
- NO. NUMBER C DESCRIPTION ASSEMBLY

8-58- CONTROLLER: Optional Electric Steam Generator, AS Series ........ X

1|P| 7557151 735 PRINTED CIRCUITBOARD .........ouenineneneeeeeenee oo 1

2|P| 4412|001 SOCKET. Relsy |2

3ipP 84413 | 001 RELAY, Piug-in, 120 VAC 2

4 91713 | 091 FUSEHOLDER 2

S|P | 764317 | 462 FUSE. ' AMP N

6P| 764317 | 772 FUSE. 10 AMP 1

7P| 759747 | 001 CONTACTOR., Heater, SO AMP 2

8P| 764322 | 460 HEATER, 9.75 KW, 208/230 V 3

P | 764322 | 082 HEATER, 9.75 KW, 440 V - 3

oIP] 7847|712 GASKET, Heater (Set of 3) 1

1w|lp CABLE ASSEMBLY, Generator 10 Control COMA ..........ooesssreenns |

11 [P | 764321 [ 220 BLOCK, Terminal 1

121P | 764322 | 684 JUMPER STRIP 24

13 [P | 129318 | 001 RESISTOR 1

141P ] 764323 |20 LUG, Grounding L

Houter Bons To 218510 /M.




FIG. & S
. . INDEX PART v UNITS PER
NO. NUMBER |C DESCRIPTION ASSEMBLY
8-59- OFTIONAL ELECTRIC STEAM GENERATOR, CHS SERIES ..., X
Y WATER LEVEL SIGHT GLASS ASSEMBLY (See Fig 8.57) .......... 1
2 CONTROL PANEL (S00 Fig, 8:60) .....vvconommmscmesssssmssssossmmssssssoreoris 1
3 |P | 764323 [ 491 CLAMP, Pump Mounting . o 13
¢ [P | 764323 [453| |vALVE, Satery |
1 s [P | 764323 } 487 MOTOR, 14 H.P, 120V 11
6 |P| 764323 [ 471 PRESSURE CONTROL, High Leve! (Manuai Resey) ... | 1
1" 7 [P | 764323 |470] | PRESSURE CONTROL, Operaiing 1]
4 3 8 [P | 764323 | 430] | GAUGE, Pressive 1
n 9 [P | 764320 [ 48] | VALVE, Solencid Water Feed, 1/4° = 1
. N P | 164323 | 595 * KIT, Repais 1
10 1P | 264320 | 514]  JvALVE, Ba1, 972 ¥
5 12 1P | 764223 | 554 PUMP 1
() 12 [P | 101006 | 805] | VALVE, Sclencid 1/2* Steam 1
P | 101006 | 863] [« KT, Regaiv 1
13 [P | 764023 | $1S] | PROBE, Wakte: Leve) . 2
, Q 14 [# | 764323 | $13 PROSE, Anti-Fiood N
) - % 15 [# | 764023 | 321 CONTROL 80X, ATEF1008 (S0 Fig, 8:61) ..urosons 1sirirnrs s | 3
‘ j . i 16 [P} 764321 [267] | VALVE, Check N I
12 [P ] 764323 { 586] * | CONTROL RODS “A* & 'B* (Bet) D
0 i 18 [8F 164023 [428] | VALVE, Ba, 1e* .
3 ..
L ]
| . ‘ 22090 . . * | NOTE: Fads ar of the following lengins:
aa ! et Paresan
| l . 850 g
" )..‘. ' Q
) *2e®
ol e?
<y " | P ‘
> A ()
9
\ 4
\ > 3 ® \
(' »
N - 1
\\\-*...,f S ’/,f"' % w g
!
4
o " ;
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INDEX PART v UNITS PER |
NO. NUMBER [ OESCRIPTION ASSEMBLY
8-60- CONTROLLER, Optional Electric Steam Generpior, CHS Series ... | X

1 [P | 764323 | 555] * § CONTACTOR, Power, SOA, 120V Coll . {*

2P 143231825 FUSE HOLDER L

3P| 76323 556 FUSE, 10 Amp, 1

4 1P| 764023 | 587 RELAY, Control, 120V Col 1

S IFI 223 | 48 TEAMINAL BLOCK, Power Dist 1

¢ 1P| 7604323 | 558 CONTROL, Weker Food & LWCO ]

7171 704023 § 506 RELAY, Pug-in Pump Moior 3

§ [* | 150081 | 001 TEMSNAL BLOCK, Continl Cirtiit - - 4

$ [P} 204023 | 49 HEATEN, 208260V 20 AW, Tinee PABSR ,..0.5100 5o 4

$ [Pl 764320 | 550 HEATER, 460/400Y 20 AW, DR PRABR -1rr205005-222:3900512:395m03 3

10 |®§ 16320 [ 527 GASKET, Hadte: =3

LR § 764020 | 41 MNSSTOR samons 3

12 1P} 20420 1 X0 LUG, Crounaing sy || B

13 §P § 364320 £ 302 LG, Grounding w i

NOTE: One Comantor raguind 197 440/480Y), Thies Phase
Too CoOMBLIOS ropLias o7 PDBRADY, Tihree Prase
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AMSCO SMALL STERILIZERS GRAVITY AND VACAMATIC
SERVICE  P-764322-694 g




.‘
L
) 3
: )
: Y
C I
i . ;
i
3
A
SEE

©) : oerana  [] [ :

;c'g'eg PaRT |5 UNITS PER oex| i {31
-| INDEX. IART: i NITS P : | _PART . |v V UNITS PEF
"NO. | NUMBER |C DESCRIPTION ASSEMBLY NO. | NUMBER |C _ 'DESCRIPTION : ggg:m:ﬁ '
“ les2- A - OPTION‘ALRACK ANDSI;!ELVESJ&!QS&M“!IO’ x| 83 P 134488, 826 OPT IONAL LOADING CAR ASSEMBLY; 2020 Sterilizer wedereeparens /XM:
| OPTIONAL RACK AND'SHELVES, 20x20 Sterilizer....... x| 1P| 13eae8 fa2s|  lrRamE ... R .
‘ ‘ 2|P | 24956 | 081 ROLLPIN ....: uiaes: rresierassenonnsen iiensinne '
3 . ‘ v 3P| 150828 | 135 WHEEL .., . e N |
,, 1. |P | 134468 | 834 * RACK WELDMENT, RH. ....:..:: s ‘ N E 41P | 30417 091 BUSHING : et eSSt 4
: P | 134468 635 |+ RACK WELDMENT. LH, ....... R 1] 5P| 150828 | 134] |AXLE .. LA, e S 3
| 1|P | 130a88 | 832 +RACK WELDMENT, R H. : . i 8 |P| 56398912 SUPPORT, ShOt WBIBMOM ...........c..cmmemnrmiiomminiioniioor, {2
; P | 134468 | 833] | RACK WELDMENT. L. .ooooooiorrmososriossieeseoe 1 TP | 141198 | 3781  |SHELFASSEMBLY :........cooooonomoeonscersrioos oo boooonoioiit j B
| 2|p| #1291|062| |+ RACK RETAINING TUBE ................ et it R {als. 8 |P | 86306 [930] | TRACK; ChAMBEr (NOUSHOWN) .......cco.coovveriierir oo ]2
alp 8649 | 061 * NUT, Hex, 1428 ........ . . warisens 8|12 : o
4|p | 130468 |8aa| |SHELF, Chamber, 15 22 S e 2] '
% ' ‘« .. ’ “a |
P | 134468 | 845| |SHELF, Chamber, 19'x 34° . W 2
: . ‘Tmﬁ

Figuré 8-82. OPTIONAL RACK AND SHELVES Figure 6:63. OPTIONAL LOADING CAR ASSEMBLY

8122
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INDEX
' NO:

PART
NUMBER

ao<n

DESCRIPTION

UNITS PER | .
‘ Asssuaww

;

VOV V VIV VI VVVVIVVOVVITVDDY ©

S OOBNORBELON OO NAROE DN =

‘12549 | 062

30457 064 ]

30446 | 052

47172 | 045]-

14918 | 091

30415 | 063
30441.| 061

'| SCREW, 1/4-20x.8/8 . st nen

| scrRew, s&t, 114-20 594
jsLock, Lock Lever -......:

OPTIONAL TRANSFER CARRIAGE ASSEMBLY, 20%20 Sterilizer .

TOP.
TRACK:; Right'Hand
'CATCH BLOCK.
‘CATCH, Door Framo
CATCH'ROD .
COTTER PIN .
SPRING
TRAOK# LeftHand
SCREW,:1/4 - 8/8:
'STAND ASSEMBLY ... o
'CASTER .........ocoercrissinise A

LOCKWASHER
HEX NUT
SPRING, L

ROLL PN

Nies R waioh B A DO B D i i e e i i
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B
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