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SUMMARY OF SAFETY PRECAUTIONS

The following is a summary of ‘safety precautions which must be. observed when operating or servicing this
sterilizer. WARNINGS indicate the potential for danger to personnel, and CAUTIONS indicate the potential for
damage to equipment. The precautions are repeated where applicable throughout the manual. Observarice of
these safety precautions will minimize the risk of personal injury or the possible, use of improper maintenance.
methods which may damage the unit or render it unsafe. It is importantto understand that these precautions are
not exhaustive. AMSCO could not possibly know, evaluate and advise maintenance. departmants of all
conceivable ways in which maintenance might be performed or the possible hazardous consequences of each

The operation and maintenance procedures recommended by AMSCO are described in this manual. Only these
recommended maintenance procedures should be followed.

| WARNING!

» Avold personal injury from door closing. Do not reach into the sterilizer unless the dooris
blocked open with the safety bar attached behind the front panel. Also ensure wing panel
Is In the open position (power off). -

» Press the facliity and control power off and wait until chamber cools to room temperature
before starting any maintenance operations.

» Repairs and adjustments should be attemptéd only by oxrorloncod persons fully ac-
quainted with this squipment. Use of inexperienced, unqualified persons to work on the
equipment or the instalietion of unauthorized parts could cause personal Injury or result
in costly damage.

» When performing the required quarterly check of safety valves, be careful of escaping

steam. To prevent burns, wear gloves or use an extension device If it becomes necessary
to operate the try lever.

» Ensure that the jacket pressure gauge shows no pressure in the jacket before loosening
any piping entering the jacket.

1203R0.702




SUMMARY OF SAFETY-PRECAUTIONS (cont.)

CAUTION!

% Never use.a wire brush, abrasives, or steel wool on door and chamber assembly.

» When using AMSCO Stainless-Stee! Cleaner and Polish or AMSCO Pry Cleaner, rub In a
back-and-forth motion (in same direction as the surface grain). Do notrub with a rotary or
circularmotion. Donotuse these cleaners on plastic or painted surfaces. Follow directions
on contalners.

» To prevent door lift mechanism faliure, use only AMSCO spproved parts when making
repairs. The door lift mechanism requires special cable and supporting hardware for safe
operation. When replacing door lifting cable, be sure cable does not twist, overlap, nor rub
against itself. A twist in cable at door end can result in crossed cable at cylinder end.

». All tems must be contained in square of rack. Protruding items can cause damage to ltem
or unit.

» Allow thermostatic traps to cool to room temperature before removing cover. Since there
is nothing to limit expansion, the diaphragm may rupture or fatigue If trap is opened while
hot.

» Use extreme care when opening a container of electronic parts. Avold circumstances
wherein abulld-up of staticelectricity could discharge. PC Boards contains static snesitive
components; handie by card pulls or edges only.

SECTION 1

GENERAL INFORMATION

1.1 APPLICATION AND DESIGN

The preduct fiterature included in this section tontains technical data relating to the principle descriptive and
identitying characteristics of particulars for this EAGLE terminal sterilizer. The literature is informational rather
than instructional. it provides.and conveys, textually and illustratively, a general concept of the equipment, its
purpose, capabilities, limitations, and technical specifications. (Equipment Drawing follows this page.)
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IN LEGEND
‘ ) A STEAM INLET-3/4°NRT SEE NITE 1 1 1, 2.3 & 4

INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATION 1S LISTED AS ENGINEERING AND INSTALLATION GUICES
P sy . - / REFERENCED COMPONENTS AND SERVICES CONNECTIONS ARE NOT FURNISHED AS PART
< L4 C ELECIRIC CONTROL POWER SEE NOTE | 4 1,8 & 9 OF £QUIFMENT UNLESS UNDER WRITTEN AGREEMENT WITH AMuCO

’ t UTILITIES

1 _—
D wASTE QUILET-1-3/8°0D1 SEE MOTE
- — \ - nopt - SEE © ROUGHING~IN AS INOICATED SHOULD BE STUBBED THROUGH FLOGR OR
. /s | © AIR-1y2enBTF SEE MOIE | S . CEILING. AS REQUIRED, TO ALLOW FOR PIFE AND CONDUIT COUPLING.
|- \ ¢ - PTRING grwczn sn—muzm TERMINALS & WALL OR FLOOR GUTLETS IS NOT
FURMISHED BY AMSC

N | | STEAM SUPPLY [AT 50-8Q PSIG GYNAMIC, 97 TQ (004 VAPOR
E ENiEgLGCK WITH MORIZOWTAL RADK TRANSPORTER QUALTTY, 103 LBS/HR PEAK CONSUMPTION
£ [

@ ® E WATER INLET-1*NPT SEE NOTE + 2,2.3.4 8 5

* ] r, = £ JACKER 1RAP WASTE OULTLET - 1/2* 00T

CESSED IM WALL SEE NOTE# 1 .2 WATER SUPPLY (B 60-80 PSIG DYNAMIC. 6 5 GPM PEAK COMSUMPTION,

LOSS OF MACHING 85 GALS PER CYCLE REQUIRED

o0 1sa4 1 7.500 BIUZHR  BETWEEN TWO WA
b/ 4 2 21390 BHUGR rROUE Dotk AT ExoH B {3 AIR SUPPLY [E) _ 75-100 PSIG (4 92 kg/cn’) WITH DEW POINT 50-55°F

(10-13°C) ~ 2 SCFM PEAK FLOW, FILTERED

w

ELECTRICAL

o

~

nJ
-

o
p © S
< _,/ - | 4.1 CONTROL [Cl-.\120 VAC | PHASE 60HZ i2 5 AMP [INCLUDES 1/3 HP
yd 5 MTR)

AWG WIRES FOR HRTMAND 2 #14AWG WIRES FOR TAKEAWAY HRT SEE Dw
56399-152 FOR INTERCDNNECTIUNS

_ s . 2 PIPE SIZES LISTED UNDER “LEGEND INDICATE THE EQUIPHENT TERMINATION
V7 1/2 - -— 47 | /27— SIZE ONL. € PIPING TOSEQUISMENT AT LEAST ONE SIZ
: , N e O TR T T E RO PRECSURE REGULATING. . snrmn FOR
! . STEAM LINE AND MAIN NATER HEADERS TO TNSURE ROEGUATE | SUBPLY SEOVICE

— 2 . 2 o g — | " ->1 PRESSURE AND DEMAND FLOW AT EQUIPMENT TERMINALS INCLUDE EFFECT OF
8 172 22 1/2 45 ' /2 COINCIDENT DRAW OF MULTIPLE LNAT INSTALLATIONS

A3 —e —a |5 e 3 PROVIDE PIPING, SHUT OFF VALVE, PIPE PLUGGED TEE AND UNION IN STEAM
S . - AND WATER SUPPLY CONNECTION BETWEEN EQUIPMENT AND STUB-GUTS. PLUGGED
CO R TEE. CAN LATER BE USED FOR TEST PRESSURE GAUGE CONNEUTION. ARRANGE

93 3/4 " - CONNECTION PIPING TO ALLOW ACCESS TO MACHINE COMPONENT AND ELECTRICAL
< CONTROL PANEL .

T
’ / (\(, I 4 2 HORIZONTAL RACK ARANSPORTER INTERLOCK WHEN APPLICABLE [H]-5 #i4
7 \BJ G.

'\ MIMN. CLEAR/
, ,/' WALL OR MNEXT UNI

-4 At 46" - A 247 - 8 3/4" 30"

a4 RECOMMEND PROVISION OF 8LOW DOWN VALVE AT EACH STEAM AND WATER
STRAINER TO ENABLE STRAINER CLEAN QUT.

5. PROVIDE HYDRAULIC SHOCK SUPPRESSOR AT WATER INLET CONNECTION B

» 177 6. PROVIDE AUX BACK FLOW PREVENTER WHEN REQ'D BY LOGAL PLUMBING
« 44 /o0 WAL . AUTHORITY

| OPENING |
7. BLOW DOWN BUILDING STEAM & WATER :SUPPLY LINES BEFORE FINAL CONNECTION
| | TO EQUIPMENT

o SR l o

CONTROL ® PROVIDE GROUPED OR GANGED CIRCUIT PROTECTION AND DISCONNECT FOR
END | —— CONTROL POWER [C) AS REQ'D BY NEC AND LOCAL C

9 PROVIGCE CONDUIT AND WIRING BETWEEN EQUIPMENT TERMINALS AND STUB-OQUTS -

77 | 16 OR DISCONNECTS. N
/s

o | O N

AO 3/4:1 P | ? -__47 ] /2 " 10. DRAIN AT [D] &[F]- VIEW K-K, SIZE TAKE AWAY DRAINS FOR .

COINCIDENT DISCHARGING AT MULTIPLE EQUIPMENT INSTALLATIONS
- X]T— ~“+—ENTRANCE—

1 [O o 120 VAC s 1. PROVIDE ADEQUATE VENTILATION AND LIGHTING FOR ROOM. RECOMMEND
" [ SHIELD SHIELD [6°H » 36"W1 GRILLED OPENING IN CURTAIN WALL ABOVE EQUIPMENT oooas
24 174 y 76 1 /2" 3 FOR VENTING OF VAPOR WHEN EGUIPMENT DOOR IS OPEN.
|
|
I

l 14 AMSCO ASSUMES NO RESPONSIBILITY FOR CHANGES MADE NECESSARY THROUGH

[ L

l " " " FATLLURE TO OBSERVE THIS SPECIFICAT

I 27 3/4 76 /A /® 6 SPECIFICATIONS AND DESCRIPTIONS ARF SUBJECT TO CHANGE WITHOUT NOTICE
1

! _® |

B 1@ (/2 K Lt—17)

12 MAXIMUM WALL THICKNESS, WHEN NECESSARY, 1§ 2". PROVIDE ACCESS DOURS
TO EQUIPMENT.
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SECTION 2 N

OPERATING INSTRUCTIONS

2.1 GENERAL

The following instructions are intended to guide mainte-
nance personnel when: (1) instructing operators in
techniques designed to ensure optimum equipment
performance; and (2) verifying the validity of operator

complaints. See Section 6, TROUBLESHOOTING, if

the sterilizer is not ooperating properly. Refer to Section

1, GENERAL INFORMATION, for capabilities of the
equipment. If you are unfamiliar with this equipment, or
you wish to review the principles by which the sterilizer
operates, you are urged to read Section 3, PRIN-
CIPLES OF OPERATION, befdre beginning actual
operation. .

2.2 CONTROL INFORMATION

Control Panel (See Fig. 2-2)

The control panel consists of three parts. . .Secondary
Control Panel, Primary Control Panel and Priritcon
Display Panel. Following is a brief description of the
various switches and displays. Itis important that you
review this list and the accompanying illustrations, and
become familiar with the controls before operating the
equipment.

Secondary Control Panel (See Fig. 2-1)

POWER SWITCH — toggles sterilizer power ON
or OFF.

@ CYCLE START — starts automatic cycle (before
starting cycle, code indication is 88 {not ready]
.. .after CYCLE START is pressed code indica-
tion is 89 - [ready)).

(3) CYCLE ABORT — aborts cycle, causes unit to
drain and returns unit to the not ready state (Code
88).

Figure 2-1. SECONDARY CONTROL PANEL

Note: The following controls are for use by qualified

service technicians and should not be used by opera-
tors. Their functions can only be initiated from the not
ready (Code 88) state. -

@ RECYCLE — causes unit 1o recydle so that tech-
nician can test hydraulic controls.

@ OPEN LOAD DOOR — opens unlocked load door
or, i door is locked, unlocks door. When pressed
with load door open, cycles load table.

(6) CLOSE LOAD DOOR—closes open loaddoorof,
if both doors are closed, locks doors.

(@) OPEN UNLOAD DOOR — opens unlocked un- .
load door or, if door s locked, unlocks door. When
mdabl with unload door open, cycles unload
table.

CLOSE UNLOAD DOOR — closes open unload
door or, if both doors are closed, locks doors.

(8 CYCLE COUNTER — shows the number of
cycles the sterilizer has completed since it was
built.

129380-733




Printcon Dightal
Printer Controlier
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Printcon Display Panel

Figure 2-2. AMSCOMATIC SERIES 2400 TERMINAL STERILIZER

®

TFIgure 2-3. Primary Control Pariel

Primary Control Panel- T 77T - LTABLE 2:1. STATUS AND ERROR CODES
() STERILIZE INDICATOR—lights whencycleis '
in progress. CODE STATUS/ERROR
QlQLE_SIAILLS_lNDJQAIQBS_\ 00 Compier Inttializing
Note: Display of code numbers fo correspond with 10 Purge Phase
status indicators is optional and must be set by a 1 Steam Charge Phase
qualified service technician. Sterilizer, as-shipped, -
displays only ready, not ready and error code num- 12 Sterllize Phase B
bers. ’ 13 Exhaust Phase" ,
(@ READY —sterilizer is in ready state (Code 89), 14 Dry Phase
waiting for a load to process. 15 Alr Break*
(3) CONDITION —automatic cycleis in progress, i Cycte Complete
either in purge (Code 10) or steam-charge 20-25 ‘Doors opening, closing, locking or
(Code 11) phase. - unlocking® - .
. s 30-32, 37, Load or.unioad arms loading or
STERILIZE — automatic cycle is in progress, 5 .
® unit has reached set temperature and sterilize e pnlosding Caskers
phase has begun (Code 1,2)“ . = Basket fed too igh"
@ EXHAUST — automatic cycle is in progress 36,53 Basket overfifled or jammed on load or
and is either in exhaust (Code 13), evacuate < unioad table**
(Code 14), air break (Code 15), or complete 54 Uniload table full**
(Code 16) state. - 7 Wing p.c'nol ajar; basket overfiited or
(®) DOOR UNLOCKED — doors are not fully oy
locked. 88 Not ready - timé and date can be set
(? DOOROPEN—onLOAD endindicates LOAD 8 Ready -unt Is idlo and waRing for basket -
door is open, on UNLOAD end indicates UN- CYCLE ABORT retums control to Code 88
LOAD door is open. 99 Abort in process
OPPOSITE DOOR OPEN — on LOAD end in- s ) ] -
dicates UNLOAD door is open, on UNLOAD Intermitient buzzer sounds on eror. Contact qualiied service

technician.

end indicates LOAD door is open. ** Seo Paragraph 4.3, Load/Unioad Falkurs for comective action.
(@ CODE — displays sterilizer codes. Unitis fac-

tory-set to display ready, not ready and error

code numbers. Control can be set to also

display cycle-status codes; contact your

AMSCO service representative. See Table 2-1

for code listing.

23
120360-733

A- 14




/G

Qxo/ow’
() IN K

Figure 2-4. PRINTCON DISPLAY PANEL

Printcon Dislay Panel

(1) THUMBWHEEL SWITCHES — for making tem-
perature settings. During temperature selection,
thé SET light( 2) comes on and TEMPERATURE
display (4) shows the temperature being dialed
onthe thumbwheel switches. Approximately three
seconds after temperature setting is complete the
ACTUAL’Iight@ comes on and TEMPERATURE
display (4) shows actual chamber temperature.

(® °F/°C—applicable light comes on depending on
how temperature is being displayed. Factory set-
ting is for temperature display in degrees Fahren-
heit. Sefting can be altered, by a qualified service
technician, to display degrees Celsius.

PRESSURE/VACUUM — displays pressure or
vacuum (depending on cycle phase) in either Eng-
fish or metric. Faclory setting is for pressure
display in PSIG and vacuum display in IN HG.
Setting can be altered, by a qualified service tech-
nician, to display pressure in KG/CM? and vacuum
in MM HG. Appropriate indicator (7) lights up to
show properties of current display.

TIME — when pressed at any time, in or out of
cycle, causes display to show current time. When
pressed in conjunction with FORWARD or
REVERSE (1) allows setting of new time.

Note: New time settings can only be made when
unit is in the not ready state (Code 88).

DATE — when pressed at any time, in or out of
cycle, causes display to show current date. When
pressed in conjunction with FORWARD or
REVERSE ({7) allows setting of new date.

Note: New date settings can only be made when
unit is in the not ready state (Code 88). Setting a
new year requires a service adjustment and
should only be done by a qualified service techni-
cian.

NN
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2.3 Cycle Printouts (See Fig. 2-5)

The Printcon Contro! generates a printed record of all
pertinentcycle information. Following is an explanation
of the various features of the printout:

(1) SET TEMP is the temperature set using the
thumbwheei switches on the Printcon Display
Panel. CONTROL TEMP is the upper tempera-
ture controt extreme. Thie controt maintainsatem-
perature between the SET TEMP and CONTROL
TEMP during the sterilize phase.

(@ "C"indicates the CONDITION phase of the cycle.
Time, temperature and pressure (P) or vacuum
(V) are indicated.

(@ "S" indicates the STERILIZE phase of the cycle.
Time, temperature and pressure are indicated.
The STERILIZE phase normally lasts one minute
at a set temperature of 285° F.

Note: Temperature and pressure readings should
be observed by the operator during this portion of
the cycle to ensure that the temperature range is
between 285° F and 288° F, and that pressure is
between 41 and 45 PSIG. It temperature and
pressure are not within these ranges; contact a
qualillied <-:rvice technician for adjustment.

@ °E" indicates the EXHAUST phase of the cycle.
Time, temperature and pressure (P) or vacuum
(V) are indicated.

(®) *Z indicates the cycle is complete.

(®) Printout indicates the TIME in minutes:seconds
(M:S) for each phase of the cycle as well as total
cycle time.

@ Printout provides space for operator to record load
and sterilizer number, and operator initials.

Note: The visual display and of printer canbe optionally
set to indicate temperature in degrees Fahrenheit or
Celsius and pressure in either English (PSI gauge and
inches Hg vacuum) or metric (kg/cm* gauge and mm
Hg). LEDs on display indicate which units are being
displayed. The display of temperature and English
pressure can be either single precision (no decimal) or
extended precision (one decimal). Metric pressure
shows one or two decimal places. Metric vacuum shows
no decimal places. These adjustments must be made
by a qualified service technician.

CYCLE COMPLETE

LOAD(O1) _ _ _
STERILIZER _ _ __ _
OPERATOR _ _ _ __

CONDITION 4:38 M:S |

STERILIZE  1:01 M:S
EXHAUST 6:31 M:S
TOT. CYCLE 12:35 M:S

4:11P 2206 0.9V
411 2177 27.1v]
4:077 2216 27.0v
4:04P 2290 O0.9F
4:04P 2865 43.0P
4:03P 2850 42.4P ]
402F 1659 21.1v ]
4:02P 2397 26.6F
4:017 1721 21.1v
4:01P 2450 26.5P
4:01FP 1859 16.6V
4:00P 2476 26.4F
4:00F 2028 SEv

OO O OO0V MmMmMmMMN

3.58F 1438 00F

TIME TEMP. PRES. |
“F ENG.

CONTROL TEMF 287.2F

SET TEMP 285.0F
PREVACUUNM

CYCLE START 6-15-88

DOOR UNLK

3:56F 139.4 0.0

POWER ON AT 6-15-B8
3:56P 139.4 0.0P

3:.507 2582 265F [

Figure 2-8. TYPICAL CYCLE PRINTOUT



WARNING!

» Avold personal injury from door closing. Do not reach into the sterilizer unless wing pane! Is
In the open position and the door is blocked open with the safety bar attached behind the

front panel.
2.4 OPERATING INSTRUCTIONS Power
s . . . . Switch Cycle
The information in this section will provide optimum Counter

equipment performance if followed carefully. i will not,
however, compensate for failure to observe:and under-
stand the.parameters of the sterilizing process. Refer tc
Section 8 for proper sterilizing technigues.

!
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Figure 2-6. SECONDARY CONTROL PANEL

ol

2.4.1 BEFORE OPERATING THE EQUIPMENT

1. Be sure to turn ON the building STEAM, WATER,
and AIR valves.

2. Open door to secondary control panel. Position
POWER switch to ON (Fig. 2-6).

Primary control panel fights up and Printcon display l{

panel lights momentarily to assure the operator that
system is functioning properly. Chamber doors un-
lock, unload door opens, and the printer records time
and date power is turned ON.

The unit is now in the not ready state (Code 88). In
this state the time and date can be set/changed and
the doors can be manually operated.

3. Clean the chamber drain strainer as follows:
- ,, * Place wing panels in open position.

"« Block chamber door open with safety bar (see Fig. Drain Strainer

298). Figure 2:7. CLEAN CHAMBER DRAIN
+ Remove chamber drain strainer (See Fig. 2-7). STRAINER

Clean out lint and sediment and reverse flush

under running water.

* Place strainer back in chamber drain.

fety Ba
Sately Bar Edge of Door

Cam Supports

Figure 2.8. BLOCK CHAMBER DOOR WITH SAFETY BAR

2:6
129260733
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WARNING!

» Avold personal injury from door closing. Do not reach into the sterilizer unless wing panel
is in the open position and the door is blocked open with the safety bar attached behind

the front panel.
CAUTION!

» All items must be contained in squere of rack. Protruding items can cuuse. damage to item
or unit.

4. Check for correct time and date by pressing TIME
and then DATE. To change either, press FOR-
WARD or REVERSE while still pressing TIME or
DATE until the correct time or date is displayed. Cycle

5. Check paperroll. Paperhas a colored warning stripe
to indicate when the roll is near its end. If colored
stripe is visible, change the paper. . .see paragraph Vi
5.5.1, Changing Paper. ; B

5 -

6. Check printoutto make sure printing is dark enough.
It printing is too light, change the ribbon cartridge. .
.see paragraph 5.5.4, Changing the inked Ribbon
Cartridge.

7. Check sterilize temperature setting. . .it should be
setat285 F (126" C). It it is not, make this sefting
using the thumbwheel switches.

I you attempt to set.a temperature outside the allow-
able range, 150-295° F (65-132° C), -a buzzer
sounds untilan aflowable temperature is set. The set {
temperature is locked in and cannot be changed AR A I R
once cycle is started. : odH50 H50%

Primary Control Panel

IMPORTANT: To assure sterility when processing
at temperature settings other than 285° F, the time
setting must be changed. This requires a service
adjustment. If temperature settings other than 285
F are desired, contact a qualified service represen-
tative to set a corresponding sterilization time.

Thumbwhee!
Switches
Printcon Display Panel

2.4.2 Automatic Operation

1. Follow instructions in paragraph 2.4.1, Before Op-
erating the Equipment.

2. Check 1o make sure POWER switch is ON. Primary
control panel should be lit. Sterilizer is on but not yet
ready for cycle (Code 88).

Note: if there is an error condition during the cycle, the
primary control panel displays a two-digit code. The
sterilizer is factory-set to display only error codes. If a
sefvice adjustment has been made to activate the Printcon Readout
option of displaying all codes, then the appropriate
codes for all phases are displayed. During an alarm

condition, a buzzer also sounds. Fora complete listof
codes, see Table 2-1. Figure 2-9. CONTROL PANEL

2-7
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3. Check that racks are loaded properly according to
recommendations in Section 8.

4. Propert ition racks on conveyor or rack table
(su;;’;ioydps?pafately) so that they are ready to be
received by the rack loading unit.

5. Press START CYCLE button.

When the START CYCLE button is pressed, th.e
doors automatically close and lock. The sterilizpr is
inthe ready state {Code 89). When abasketarrives,
the load door opens and the basket is loaded, tf\en
the load door closes and locks. The READY light
goes off and the STERILIZE cycle starts.

Note: Do not press the switches on the loading and
unloading units. These switches are designe.d to be
contacted and actuated only by the Amscomatic racks
as they move into and out of the chamber.

As cycle progresses, panel displays codes and
printer prints time, temperature and pressure ateach
phase.

After the STERILIZE cycle is complete, both d,,oonts
unlock. The unload door opens and the basket is
unloaded. After the basket is unloaded, the unload
door closes and the READY light comes on. /The
sterilizer is now ready to accept another basket.

Note: If power is tumed off with a basket in th_e
chamber, itis automatically reprocessed when power is
turned back on.

2.4.3 Load/Unload Fallure

Note: See Table 2-1 for a complete listing of codes.

1. lf load does not move into the sterilizer at beginning
of cycle, an intermittent buzzer sounds. Check for
following:

« Part of load touching top-hinged panel (Code 33)
+ Rack jammed on load table (Code 38)

+ Load am jammed (Code 32)

« inlet door open after admitting rack (Code 24)

+ Inlet door not open (Code 22)

« Wing panel ajar (Code 77)

Remove any obstruction. To proceed with cycle,
press START CYCLE button.

2. iload does not move out of sterilizer at end of cyple,
an intermittent buzzer sounds. Check for foliowing:

« Unload table is full (Code 54)
+ Unload arm not working correctly (Code 52 or 5§9)
+ Unloading hastailed three times (Code §3)

Remove any obstruction. To proceed with cycle,
press START CYCLE button.

2.4.4 At End Of Day

1. Waituntil last rack has been discharged and unload-

ing door is closed.
2. Be sure READY light is on.
3. Press POWER to OFF.

28
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SECTION 3

PRINCIPLES OF OPERATION

3.1 GENERAL

The Amscomatic 2400 Terminal Sterilizer is designed
for high-volume sterilization of wrapped loads using a
prevacuum-type cycle. Loading and unloading of the
baskets containing the items to be processed proceeds
automatically once the baskets are placed on the load-
ing feeder table. The Amscomatic 2400 sterilizer will
interface to automatic loading equipment such as the
Amsco Horizontal Rack Transporter or the Amsco Pawl
Bar Feeder.

3.2 HYDRAULIC SYSTEM GENERAL

Refer to hydraulic schematic 135380 (following Section
6).

The hydraulic system is of straightforward design. The
motor/pump as' ambly. item 1, draws hydraulic fluid
from a sump tank, item 2. The hydraulic fluid is pressur-
ized by the pump o 260 psig for hydraulic operations.
A relief valve, item 16, limits the pump pressure to this
figure. The 4-way solenoid valves, items 8, control the
direction of travel of the various hydraulic cylinders.

The two diverter valves, items 9, are actuated by the
locking cylinders and prevent the doors from raising
unless they are unlocked.

The flow control valves, items 10, set the rate at which
the doors descend when closing.

W

Pressure switches PS1 and PS2, referred to as *hy-
draulic backpressure switches®, have a nominal 50 psig
setpoint. When the loading/unloading cylinders are at
the end of their travel outward, the pressure ahead of
the cylinder piston drops to zero. When this occurs, the
pressure switches signal the control to retract the amm.
This feature eliminates the need to have limit switches
inside the chamber.

3.3 LOADING OPERATION
3.3.1 OPERATOR PANELS

The Operator Panel on the exit (unload) side is the
interface between the operator and the sterilizer.

3-1

The operator panel is composed of status indicators
and digital displays, pushbuttons, and power ON/
OFF switch.

Status Indicators and Digital Displays

The status indicators.signal the different states that the
sterilizer assumes when power is tumed on. The indica-
tors READY, CONDITION, STERILIZE and EXHAUST
indicate the various phases of the cycle. There are also
indicators indicating: DOORS UNLOCKED, DOOR
OPEN, OPPOSITE DOOR OPEN, and STERILIZE
cycle.

Aiso, there are other indicators that specify the
function of a digitai display, for example the AM or
PM indicator for the time display, and temperature,
pressure and vacuum units as described below.

The PRESSURE/VACUUM display. in conjunction
with the indicators, will continuousty display the
pressure (PRESSURE indicator on) in PSIG (KG/
CM) or vacuum (VACUUM indicator on) in IN HG
(MM HG) of the chamber. The display also will
continuously monitor chamber TEMPERATURE
along with the indicator of the unit of Celsius or
Fahrenheit.

Message Codes

On the operator panel there is a display for a Message
Code. These codes are used to warn the operator of a
malfunctionin the system or toindicate status of STER-
ILIZE cycle. The various codes arelisted and described
in the following text.

Pushbuttons

The switches on the secondary pane! aliow the
operator to select other states and functions. There
are four pushbuttons labeled: OPEN LOAD DOOR,
CLOSE LOAD DOOR, OPEN UNLOAD DOOR, and
CLOSE UNLOAD DOOR. These allow the operator
to manually control the operation of the doors.
There are also three more pushbuttons (abeled:
START CYCLE. ABORT CYCLE. and RECYCLE.
The CYCLE START is used by the operator to

129360-733
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initiate a cycle. The CYCLE ABORT will abort any
phase the control may be in (including the door opera-
tions), and return to the NOT READY (see paragraph
3.3) state. The RECYCLE SWITCH is usedto clear the
chamber and to operate the hydraulic mechanisms. All
the pushbuttons except CYCLE ABORT are disabledin
the READY state and in CYCLE.

The time of day or the date can be displayed upon
request by pressing the TIME or DATE pushbutton.
Once displayed, it can be changed by pressing the
FORWARD or REVERSE pushbutton as long as unitis
in the NOT READY state.

Set Times

Sterilize time is set to 60 seconds (rotary BCD switches
on the Printcon display PC board set to 60).

The sterilize set temperature will be set to 285 F
using the thumbwheel on the Printcon unit. She
sterilize control temperature overdrive will be setto
2 F using the overdrive dip switches on the Printc
PC board. j

A panel will be used on the inlet (load) side, and wil
indicate cycle and door status.

‘I

3.3.2 AMSCOMATIC OPERATION }
ion

When the ON/OFF switch is set to the ON posi
with no cycle in progress, the unit is in the NOT
READY state (CODE 88). In this state the clock can
be set and the doors can be manually operated. The
operator must activate the START CYCLE switch to
. initiste automatic operation.

On power up at the beginning of a day's operation,
the unioad door will open. This will allow the
operator to clean the strainers by opening the wing
paneis. The doors will be locked open during this
procedure.

Pressing the START CYCLE button will automatically
close and lock the doors, and set the sterilizer in the
READY state (CODE 89). When arack arrives, the load
door will open and the rack will be loaded into the
chamber. When the loading operation is complete, the
load door wil close. When both doors are closed, they
wilt sutomaticalty lock. The READY light will turn off.

4

/

With both doors now locked and the rack loaded in
the chamber, the cycle will start.

After the cycle is complete both doors will unlock.
After the unioad door is uniocked and if the unioad
table is not full, the unload door will open. Once the
door is open, the rack will be unloaded. As soon as
the basket has unloaded the unioad door will close.
The READY indicator will turn on. The control is now
ready to accept.another rack.

If power is turned off with a rack in the chamber, the
rack is automatically reprocessed when power is
turned back on.

Cycle codes can be continuously displayed, or
optionally displayed only in the event of a
malfunction.

The cycle abort switch stops automatic operation
and puts-the unit in the NOT READY state: ABORT
IN PROCESS (CODE 99) will light on panel.

3.3.3 MANUAL DOOR OPERATION

When power is applied to the sterilizer. it is normally in
the NOT READY state. In the NOT REACY state, the

.doorscan be operated by activating the desired function

on the operator panel. The door operation is based on
a hydraulic system which consists of a hydraulic pump,
double coil two-position (no center off) solenoid valves
and cylinders. The pump is used to generate the pres-
‘sure required for the operation of the cylinders which
raise the doors as well as the operation of the lock and
unlock mechanism, and load and unload mechanisms.
The valves control the hydraulic flow to the various
cylinders as required per furiction selected. The doors
close by gravity after the release (CLOSE DOOR) valve
has operated.

There are four pushbuttons. to initiate ‘door opera-
tions as follows:

1. OPEN LOAD DOOR (PB1)
2. CLOSE LOAD DOOR (PB2)
3. OPEN UNLOAD DOOR (PB4)
4. CLOSE UNLOAD DOOR (PBS)

When the door close switch is activated the appro-
priate door will close. To lock the doors, both doors
must be closed and then activate either door close
switch and both doors will lock. When the door open
switch is activated both doors will unlock and
-appropriate door wili open. Manual door ‘operation
is inhibited when the machine is in the READY state

120360-733

or during a cycle. Once in the READY state, activating
the ABORT CYCLE switch will set the sterilizer in the
NOT READY state.

Activating either wing panel switch inhibits manual
door operation and reverses the door closing
operation if in process.

NOTE: The door raise and lower operations and the
lock and uniock operations cannot be stopped part
way through because the hydraulic valves con-
trolling these operations are dual action. The
operations can only be continued or reversed, or the
pump can be stopped. However, if the pump is
stopped, action is uncontrolied and unpredictable
because of the equalization of pressure between the
door, lock, and arm cylinders.

3.3.4 DOOR VALVES AND LIMIT SWITCHES

Each door has several vaives and limit switches
associated with its operation. Following is-a descrip-
tion of each valve and switch. Each door has one
door open limit switch, two door closed limit
switches to assure that the door is properly seated
before locking. one door unlocking limit switch and
two door locked limit switches to assure that the
locking cams on both sides of the door have
engaged. Also each door has a double coil two-
position. solenoid valve (no center oft) CLOSE
DOOR in open position and OPEN DOOR in other
position. It is not required to have the hydraulic
pump running while closing the doors but the pump
must be running to maintain the door open. Every
time.a door operation is initiated the hydraulic pump
will continue to run for one minute to avoid short
start/stop cycles which will decrease the life of the
pump. The lock/uniock operation is also controlled
by a double two-position solenoid vaive. Both doors
are locked with the lock/unlock doors vaive is set to
the lock position and both doors are unlocked when
the iock/uniock doors vaive is set to the unlock
position. Doors cannot be locked or unlocked
individually.

DOOR COMPONENTS DESCRIPTION '

\.A

* Load Door ;
DOOR OPEN " LS4 .
DOOR UNLOCKED LS12 K
DOOR CLOSED LS3
DOOR LOCKED LS1
OPEN DOOR $6
CLOSE DOOR S3

¢ Unload Door
DOOR OPEN LS13
DOOR UNLOCKED LS7
DOOR CLOSED LS9
DOOR LOCKED LS5
OPEN DOOR Ss2
CLOSE DOOR S5

¢ Common to Both Doors
LOCK DOORS . S4
UNLOCK DOORS S1

3.3.5 DETAILED DOOR OPERATION

It is assumed that the power is ON, the sterilizer is
NOT READY (out of cycie) and both load and unioad
doors are closed and locked. See Door Operation
Timing Diagram.

¢ Unlocking (CODE 20)

When an open door switch is activated, PB1 for
the load door or PB4 for the unioad door, the
hydraulic pump (M2) will be energized and the
unlock doors (S1) will be pulsed on, setting the
lock/uniock valve to unlock. The unlocking
mechanism will operate until the door unlocked
switches, LS12 for load door and LS7 tor the
unload door, are activated.

If the above event does not occur within a pre-
determinedtime, an alarm will sound and Message
CODE 20 will be displayed on the primary panel
indicating doorunlocked switch or switches were
notactivated on time. The control will continue to
attemnpt to unlock the‘'door, this will continue until
the ABORT CYCLE button is pushed and the
control returns to the NOT READY state.

129360-733
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If the ABORT CYCLE button is activated during
unlocking, the unlocking operation will stop and
locking will start (see LOCKING).

Opening (Load Door CODE 22) (Unload Door
CODE 23)

After a successful door unlocking operation the
appropriate door will proceed to open. Following
the activation of the door unlocked switches the
open door solenoid will be pulsed on, S6 for the
load door or S2 for the unload door, and the door
will proceed to open until the door open limit
switch, LS14 for load door or LS13 for unload
door, is activated. '

If the above event does not occur within a pre-
determined time, an alarm will sound and Message
CODE 22/23 will be displayed on the primary
panel indicating door open switch was not
activated on time. The control will try this
operation for one minute, if not successtul it will
go to the closing procedure.

If the ABORT CYCLE switch is activated during

opening, the opening operation will stop and

closing will start (see CLOSING).

Closing (Load Door CODE 24) (Unload Door
CODE 25)

When a close door switch is.activated, PB2 for the
load door or PB5 for the unioad door, the close
door solenoid, S3 for the load door or S5 for the
unload door, will be puised on. The door will
proceed to close until door closed switches, LS3
for the load door and LS9 for the unload door are
activated.
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If the above event does not occur within a pre-
determined time, an alarm will sound and Message
CODE 24/25 will be displayed on the primary”
pane! indicating door closed switch was not
activated on time. The control will try this
operation for one minute, if unsuccessful it will
proceed to the opening procedure, then abort.

If the cycle abort switch or wing panel switch is
activated during closing, the closing operation
will stop and opening will start (see OPENING).

Locking (CODE 21)

Locking operation can be achieved by activating
either close door switch. Following the activation
of the close door switch the lock doors solenoid
(S4) will be pulsed on. The locking mechanism
will operate untit the door locked limit switches,
LS1forthe load door, and LSS for the unioad door
are activated. Approximately after one minute the
hydraulic pump will stop.

If the above event does not occur within a pre-
determined time an alarm will sound and Message
CODE 21 will be displayed on the primary panel
indicating door tocked switch was not activated
ontime. The controt will continue to try to lock for
one minute or until the abort button is pushed.

If the cycle abort switch is activated during
locking. the locking operation willi stop and
uniocking will start (see UNLOCKING).

LOADDOOR | LOADING | LOADDOOR | LOCKING CYCLE
NAME  FUNCTION OPENING BASKET CLOSING DOORS STARTS
S6 OPEN LOAD DOOR
s1 EXTEND LOAD ARM
812 RETRACT LOAD ARM —_——
my EXTEND POSITION
my RETRACT POSITION
$3 CLOSE LOAD DOOR
S4 LOCK DOORS
M2 HYDRAULIC PUMP .
CVa  LOAD DR NOT OPEN |
LS11  BASKET IN PLACE t
LS4 LOAD DOOR OPEN t
LS6 LD ARM RETRACTED t
LS8 LOAD DOOR CLOSED t
1S3 LOAD DOOR CLOSED t
X3 LOAD DOOR LOCKED 1
LS21  LOAD DOOR LOCKED t
LSS ULC DOOR LOCKED t
LS10  ULD DOOR LOCKED 1
PS1 LOAD HPB t

Notes:

1. Initial State: Both doors closed. start switch has been activiated. Sterilizer is ready 10 accept a basket.
2 tmarks a switch trans:tion
3. mv labels the position of the mechanica! valves

RACK IN PLACE
EXTEND LOAD ARM

RETRACT LOAD ARM

LOAD ARM RETRACTED

START CYCLE

RACK TOO HIGH

LOAD HBP

WING PANEL

SWITCHES

Figure 3-1. LOAD OPERATION TIMING DIAGRAM.

TABLE 3-1. LOAD COMPONENTS DESCRIPTION.

LS11
S11

S12

LS6

PB3

LS15
PS1

WS1,2

Detects presence of rack on the load table.

When this solenoid is pulsed on, the load extend/retract hydraulic
valve is set to the extend position.

When this solenoid is pulsed on, the ioad extend/retract hydraulic
valve is set to the retract position.

Limit switch to detect that the arm used to load racks into the
washer/sterilizer has been fully retracted and will not be in the path of
the door when it closes.

Switch indicates to the control that the washer/sterilizer is 1o enter the
READY state.

Switch is activated when a rack is too tall to enter the washer/sterilizer.

Pressure switch is used to detect hydraulic back pressure in the system
that operates the ioad and unioad cylinders. When zero pressure is
detected it means that the load arm has stopped, either normally or
abnormally.

When these switches are activated the control will retract the loading
(or unioading) arm and leave the loading (or unioading) door open
until the switch is deactivated.
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LOAD DOOAR UNLOAD DOOAR
/|
NAME  FUNCTION UNLOCKING | OPENING CLOSING OPENING CLOSING LOCKING
st UMLOCK DOORS | |
52 OPEN UNLOAD DOOR |
53 CLOSE UNLOAD DOOR X
s4 LOCK DOORS
5 CLOSE UNLOAD DOOR
8 OPEN LOAD DOOR
M2 HMYDAAULIC PUMP
mv LD CLOSE POSITION
mv LD OPEN POSITION
me  LOCK POSITION
my  UNLOCK POSITION —_—
mv  ULD CLOSE POSITION
mv  ULD OPEN POSITION |
PBI  OPEN LOAD DOOR ' |
PBZ  CLOSE LOAD DOOR '
PB4 OPEN UNLOAD DOOR ' ! !
P8BS  CLOSE UNLOAD DOOR ' '
1] LOAD DOOR LOCKED M
152 LD DOOR CLOSED
153  LOAD DOOA CLOSED P
155 ULD DOOR LOCKED '
157  ULD DOOR UNLOCKED
LS8  LOAD DOOR CLOSED t
159 ULD DOOR CLOSED
LS10  UNLOAD DOOA LOCKED ' '
1512 LOAD DOOA UMLOCKED
LS13  ULD DOOR OPEN
LS14  LOAD DOOA OPEN
1521 LOAD DOOR LOCKED '
Notos:
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3.4 STERILIZING CYCLE

Reter to the Piping Schematic, 136806-957 {(following
Section 6) for this discussion.

1. With a basket on the load table, press CYCLE
START. Prevac light is on at this time.

2. The automatic cycle proceeds as follows:

a. A basket on the load table is loaded into the
chamber.

b. Purge (CODE 10)
1) The condition light is on.

2) The steam to chamber (V8), water supply
(V9), and chamber drain (V7) vaives are open. Steam
entéring the chamber forces the majority of the air out
of the chamber through V7. V9 valve cools the steam as
it passes through the heat exchanger.

3) The sterilizer is in the purge state for 30
seconds.

c. Steam and Pressure - First Time (CODE 11)

1) When previous state times-out, the cham-
ber drain (V7) and water supply (V9) valves close.

2) The steam to chamber valve (V8) remains
open until chamber pressure reaches 26 psi. Steam
begins to penetrate to the centers of the packs.

d. Exhaustand Vacuum - First Time (CODE 11)

1) When chamber pressure reaches 26 psi,
the steam to chamber valve (V8) closes and the cham-
ber drain (V7) and water supply (V9) valves open.

2) The sterilizer is in this state for 45 seconds.

When V8 closes, water flowing into the heat exchanger
from V8 will cause a vacuum to be drawn on the
chamber by the “ejector” (a venture device). The cool-
ing of the chamber steam in the heat exchanger in-
creases the vacuum level.

The vacuum removes air fromthe centers of the packs.
This sequence of steam purge and vacuum pull:downis
repeated four imes for complete air removal. The
removal of alr from the packs is absolutely essential to
assure complete sterility.
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e. Steam and Pressure - Second Time (CODE
1)

1) Same as Steam:and Pressure - First Time.

f. Exhaust and Vacuum - Second Time (CODE
11)

1) Same as Exhaust and Vacuum - First Time

g- Steam and Pressure - Third Time (CODE 11)

1) Same as Steam.and Pressure - First Time.

h. Exhaustand Vacuum - Third Time (CODE 11)

1) When chamber pressure reaches 26 psi,

the steam to chamber valve (V8) closes and the cham-
ber drain (V7) and water supply (V9) valves open.

2) The vacuum timer is set at 15 minutes and
the sterilizer must pull to 21° Hg. vacuum in this time.

3) It 21" Hg. vacuum is not reached in 15
minutes, an-alarm sounds.

i. Steam and Pressure - Fourth Time (CODE 11)

1) Same as Steam and Pressure - First Time.

j- Exhaustand Vacuum- FourthTime (CODE 11)

1) When chamber pressure reaches 26 psi,

the steam to chamber valve (V8) closes and the cham-
ber drain (V7):and water. supply (V9) valves open.

2) The vacuum timer is set at 15 minutes and
the sterilizer must pull to 21" Hg. vacuum in this time.

3) 1 21° Hg. vacuum is not reached in 15
minutes, an alarm sounds.

At the end of the fourth vacuum, the air will be com-
pletely removed from the centers of the packs, thus
assuring that steam will penetrate all pack areas for a
complete microorganism kill.

k. Steam and Pressure - Fifth Time (CODE 11)
1) When 21" Hp. vacuum is reached, the

chamber drain (V7) and water supply (V9) vaives close.
The steam to chamber valve (V8) opens.

128360-732

© B-T14




g H
3 & g g w
93 Qg g g o ¢ G
¥ g e¥ g8 ¢ g [ Zgi
g &t 8 & £ & « & o~ T &G«
‘g- ot - p- o = hp—J
287°F
\ 285'F
26 PSIG
[ / 0 PSIG
- 3 7 17 1% HG.
N
N :‘ \ \ 21 "HG.
-
FILTER AIR
wit) o
STEAM TO ‘ :
Sloe| e

CHAMBER DRAIN
v

L

111

WATER SUPPLY
(vs)

111

i |
1L

PURGE TIMER
(30 SEC)

F |

CONDITION
LIGHT

VACUUM
TIMER

| 1
il

STERILIZE
TIMER

STERILIZE
LIGHT

EXHAUST
LIGHT

|
1

Figure 3-3. CYCLE GRAPH.

I. Sterize (CODE12)

1) When the temperature reaches 285" F, the
sterilize state is reached.

2) The condition light shuts off and the sterilize
Sight is on.

3) The steritize timer is set at 1 minute. The
chamber temperature will be controled at 287" F in this
time. One minute exposure o this steam temperature
assures complete sterility of the packs.

3-8

m. Exhaust and Vacuum - Fifth Time (Dry)
(CODE 13)

1) When sterilize siate is completed, the
steam to chamber valve (V8) closes. The chamber
drain (V7) and water supply (V9) valves open.

2) The exhaust lightis on. The sterilize light is
off.

3) When 27" Hg. vacuum is reached, a 4-
minute timer is started (CODE 14). The load wift dry for
4 minutes, assuring removal of external moisture.

4) This state is completed when the timer
times out.

n. Vacuum Break and Ready (CODE15)

1) When dry state is complete, the fittered air
(V11) valve opens. The chamber drain (V7) and water
supply (V9) valves are closed.

2} When 1" Hg. vacuum is remaining in the
chamber, the filtered air (V11) remains open and cham-
ber drain valve (V7) is opened. The cycle is complete,
the sterilizer is ready to unload the basket and load
another. End of cycle record prints (CODE16).

3) See paragraph 3.5 (Loading and Unloading
Operation).

4) Exhaust light is off.

Additional Design Features:

1. A temperature switch (thermoswitch) on the
condenser outiet directly controls valve V13. If the

temperature o! ‘he jacket trap condensate exceeds

140" F, the tharmoswitch turns on V13, supplying
cooling water to the condenser. The cooling water is
metered lo reduce consumption by a needie valve.

2. A needie valve piped between the chamber drain
and the heat exchanger provides a small, constant
bleed of steam past the temperature probe (RTD) during
the STERILIZE phase. This provides better tempera-
ture control. T

3. A constant water bleed around valve V9, metered
by a needle valve serves 1o cool the steam flowing
through the RTD bleed needie valve during the STER-
ILIZE phase.

3.5 UNLOADING OPERATION

When the sterilizer has completed processing the load,
the doors will unlock. The unload door will open if the
unioad table full switch (LS4) is not active. If the rack on
unload table is active, then the unload table is full. The
unit wi sound an alarm, and Message CODE 51 will be
displayed indicating that a rack is on the unioad table.
The unit will wait in this stale until the rack is removed
from the unloading table before proceeding with its
cycle. See paragraph 3.3.5for details of door operation.
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Once the unload door is open, the unioad extend
arm solenoid (S9) will be pulsed on. This will set the
Extend/Retract valve to the extend position (CODE
5§6). When the unload HBP (Hydraulic Back Pres-
sure) pressure switch (PS2) is activated, the retract-
unload-arm solenoid (S10) will be pulsed on. This
will set the Extend/Retract valve to the retract
position and the rack will be unioaded (CODE 57).
When the rack-removed- (CODE 58) switch (LS22)
is activated, then deactivated, and the unload-arm-
retracted (LS20) is also activated the unioad door
will close. The sterilizer is now ready to accept another
rack and the READY indicator will turn on (See Table 3-
2, Unloading Operation Timing Diagram).

itaftera predetermined time following the extension
of the Unload Arm, the unioad HBP is not activated,
the Unload Arm will retract. The alarm will sound
and Message CODE 53 will be displayed on the
primary panel indicating that the uriload HPB is not
working. The unit will remain in this state until the
START CYCLE switch isactivated. When the START
CYCLE switch is ‘activated, the Unload Arm will
extend again.

It a rack does not come all the way out of the chamber,
the rack-removed switch will remain active. As'soon as
the unload arm fully retracts, the arm will again extend
and attempt to unload the rack. The operation wil be
performed three times. After the third unsuccessful
altempt to unioad the rack, the alarm will sound and the
Message CODE 54 will be displayed on the primary
panel indicating that the unit was unable to unioad a
basket. The sterilizer wili remain in the retracting state

- until the START CYCLE switch is activated. When the

START CYCLE switch is activated, the Unload Arm will
extend again.

if after a predetermined time following the retraction of
the Unload Arm, the unioad-arm-retracted swich
(LS20) is not activated, the alarm will sound and the
Message CODE 52 will be displayed on the

panel indicating that the unload arm is not working. The
arm will continue to attempt to retract until the unload-
arm-retracted switch is activated.

Ifon power up, theunioad armis notfully retracted, itwit
be retracted, and the Message CODE 50 will be dis-
played.



Conveyor Interface

The STERILIZER-IN-ON signalis hard-wired from after
the control power switch.

The RACK-ON-EXIT-TABLE signal is on when the
EXIT-TABLE-FULL switch LS4 is actuated.

The RACK-ON-INLET-TABLE signal is on when the
RACK-IN-PLACE switch LS11 is actuated.

The INLET-DOOR-NOT-OPEN-AND-NO-RACK-
ON-LOAD-TABLE signal is on when the DOOR-
OPEN switch LS14 is not actuated and the RACK-
IN-PLACE switch LS11 is not actuated.

The TREATED-WATER-PUMP signal is on when the
PURE-FILL valve V5 is on.

NAME  FUNCTION

UNLOAD DR
OPENING

UNLOADING [ UNLOAD DR READY
BASKET CLOSING STATE

82 OPEN ULD DOOR
S9 EXTEND ULD ARM
$10 RETRACT ULD ARM
my. EXTEND POSITION
my RETRACT POSITION
S5 CLOSE ULD DOOR
M2 HYDRAULIC PUMP

LS13  ULD DOOR OPEN
LS20  ULD AAM RETRACTED

Ls2 ULD DOOR CLOSED

LS9 uLD DOOR CLOSED

LS4 UNLOAD TABLE FULL (NOT) !

Ls22 BASKET REMOVED

PS2 UNLOAD HPB

1. Initis! State: Both goors closed. start switch has been activated. Sterilizer is ready 10 accept a basket.

2. U marks a.switch transition.
3. mv iabels the position of the mechanical valves.

Figure 3-4. UNLOAD OPERATION TIMING DIAGRAM.

TABLE 3-2. UNLOAD COMPONENTS DESCRIPTION.

RACK REMOVED Ls22
EXTEND UNLOAD ARM  S9

RETRACT UNLOAD ARM S10

Limit switchis active when there is a rack being removed from the chamber.

When this solenoidis pulsed, the unload extend/retracthydraulic valve is set
to the extend position.

When thissolenoidis puised, the unload extend/retract hydraulic vaive is set

to the retract position.

UNLOAD TABLE FULL LS4

Limit switch indicates that the basket is on the unloading table and that

another basket cannot be removed from the sterilizer.

UNLOAD ARM LS20
RETRACTED

when it closes.
UNLOAD HBP PS2

Limit switch to detect that the arm used.by the unioader to pull racks out of
the sterilizer has been fully retracted and will not be in the path of the door

Pressure switch is usedto detect hydraulic back pressure in the system that
operates the load and unioad cylinders. When zero pressure is detected, it

means that the unload arm has stopped either normally or abnormally.
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3.6 FUNCTIONAL DESCRIPTION OF THE
MICROCOMPUTER CONTROL

Refer to the block diagram of Figure 3-5. The control
system is made up of two major assemblies: The
PRINTER/PRIMARY CONTROL ASSEMBLY
mounted on the unloading end of the unit; and the
CONTROL BOX ASSEMBLY at the side of the unit.

These two assemblies are interconnected, and each
depends on data from the other assembly in order to
function: The PRINTER/PRIMARY CONTROL assem-
bly furnishes outputs which toggle on/off when
chamber pressure or temperature achieves preset
values, or when preset cycle times are completed.
The CONTROL BOX ASSEMBLY provides on/off
outputs indicating the advance of the cycie to the
next phase, and for cycle selection.

The Main Printcon PC Board in the Printer/Primary
Control Assembly also accepts the low level analog
signals from the temperature probe located in the
sump and the pressure sensor (transducer) which
measures chamber pressure. It drives the digital
displays of pressure and temperature and controis
the printer.

The Basic PC Board in the Control Box Assembly
controls the other three //0 Expander PC Boards,
using their input ports to read inputs such as limit
switches; and their output ports to energize solenoid
valves and indicator lamps. The I/0 Expander PC
Boards also contain additional program memory ICs
(EPROM) necessary to contain the functions that
the washer/sterilizer must perform.

Notshown on the block diagram is the power supply
located in the Control Box Assembly. This power
supply provides the DC voltages for the entire
control system.

Following is a functional description of the PC
Boards, power supply, temperature probe and
pressure sensor.

Maln Printcon PC Board

The Main Printcon Printed Circuit (PC) Board
contains the necessary circuitry to:

1. Transiate the pressure transducer and tempera-
ture probe signals into digital (binary) values.

2. Monitor the primary pane! signals to detect
selection of a cycie and cycle status indicating
alarms and aborts.

3. Control the aiphanumeric printer.
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4. Sendtemperature, pressure, time and date data
to the Digital Dispiay PC Board.

5. Monitor vacuum, pressure and temperature
settings on the Digital Display PC Board.

6. Send the temperature, vacuum, and pressure
transition point commands to the Eagle controller.

Figure 3-6 is a block diagram of the Main Printcon
PC Board. As on CPU Printed Circuit Board 1465686
(see paragraph this section), a microcomputer IC is
used to control the sequence of operation of this
board. it pulls program instructions from.1C's A1, A2
and AS. These last IC’s also contain inputand output
lines for control and monitoring of various devices
such as the temperature thumbwheels and digital
display.

ARealtime Clock IC keeps track of the time and date
and sends this information to the. microcomputerfor
display or printing. A small'on-board lithium battery
provides power to the REAL TIME CLOCK IC (only)
when power is shut off. The battery is not recharge-
able and lasts about one year.

The pressure transducer and the resistive tempera-
ture probe provide voitages to this board which vary
linearly in response to changes in pressure and
temperature respectively. These voltages are fed to
aMultiplexer IC which is the electronic equivalent of
& single-pole rotary switch. The position of this
rotary switch is controlled by the microcomputer so
that either the pressure voltage or the temperature
voltage is applied to the Instrumentation Amplitier.

The instrumentation amplifier is a precision IC
which boosts the pressure or temperature voltages
to levels convenient for the next IC, the Analog/
Digital (A/D) Converter. This IC converts the linearly
varying pressure and temperature voltages (analog
voltages) to a 12-level digital code (12 bit binary)
which is proportional to the analog voltage.

This digital code is-now in the form required for input
to the microcomputer. As an indication of the
extreme resolution of the A/D converter, the 12'leve!
code allows 2'? or 4,096 distinct outputcombinations
across the analog input range. The pressure trans-
ducer measures 0-75 psia, in the Eagle 2400
application.

Onceinadigital form, the pressure and temperature
datais easily compared by the microcomputer to the
pressure and vacuum set-points and the tempera-
ture set on the thumbwheels.
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Display option and temperature control switch bank
$1 on the Main Printcon PC Board allows selection
of Fahrenheit or Celsius temperature display/print-
ing. selection of English (psig and inches Hg) or
metric (kg/cm? and mm Hg) pressure for display/
printing. In addition, an optiona! decimal point of
resolution may be displayed for temperature and
pressure. (printing is always with extended preci-
sion). The next switch gives selection of pressure
transducer. This switch should always.be in the ON
position. BDC (binary-coded decimal) rotary
switches $2 and S$3 allow setting of the proper year
for display and printing. If set to 80, no year will be
used. See Section 7 for more information on setting
these switches.

Via the input lines on IC's A1 and AS, this PC board will
monitor for a cycle pushbutton (STERILIZE) to be
pressed. This PC board will always provide the vac-
uum, pressure and temperature setpoint transitions
which the card-cage controlier needs to continue the
cycle. it willmonitor the cycle status lamps and print the
time, temperature and pressure at each cycle transi-
tion. It also prints alarms and aborts if they occur. See
Figure 2-5 for a typical cycle printout.

The buzzer depicted on the block diagram will
sound if an invalid sterilize temperature is dialed in,
and also if an A/D converter or printer failure is
detected.

The Darlington driver IC’'s boost up the drive signals
generated by the microcomputer to a level sufficient
to drive the printer motor and printer coils. The
microcomputer, in order to print a message, will turn
the printer motor on, wait for status signals from the
printer, and selectively activate the printer solenoid
coils. Letters and numbers are formed from patterns
stored in the program chips.

Temperature and pressure input clircults: Tempera-
ture is sensed by a resistive temperature probe. The
probe degree has a resistance of 100 ohms at 0 C,
and increases about 0.39 ohms for every degree C
that the temperature increases. By connecting the
probe as part of a voitage divider circuit, an output
voitage exactly related to temperature is obtained
{see Figures 3-7 and 3-8).

The pressure transducer also exhibits a resistance
change in response to a pressure change, and is
termed astrain gauge type (see Figures 3-9and 3-10).
Fig. 3-9 shows the internal configuration and output
voltage of the pressure transducer, which is also an
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application of the Wheatstone Bridge configuration.
The four resistors will vary in resistance in response o
apressure change, andare chosen sothatatQpsia, the
output voltage is zero. At 75 psia (full scale) the output
voltage is 54 millivolts.

NOTE: Printcon is programmed to measure and
store the value of the pressure transducer output
each time the unload door opens. The control will
then use this value for gauge pressure and vacuum
measurements in cycle. If power is turned ON with
the door(s) closed and locked, the control will
assume an ambient pressure of 14.7 psia (29.92 in.
Hg: normal sea-level atmospheric pressure). The
same applies if RESET is pressed with the door(s)
closed and locked.

Digital Display PC Board

A block diagram of this PC board is presented in
Figure 3-11. The microcomputer presents change-
able temperature, pressure, and other information
for display to this PC board on the data bus. Note
that the data bus is bi-directional, and the micro-
computer from time to time will read the data bus for
pressure, vacuum and temperature set-points. The
control box will activate the decoder/driver, latch, or
switch select controi IC when fresh data is at hand or
needed. J45 connector also interfaces the time,
date, forward and reverse touch switches on the
display panel overiay.

CPU Printed Circuit Board #1 (P-146586; Refer To
Figure 3-12)

This PC Board contains the Intel Corporation 8748
single-chip microcomputer and EPROM IC. For
maximum accuracy of timing functions, a crystal is
used to set the oscillator frequency. The program
(sequence of steps to be carried out during sterilizer
cycles) is contained, in part, in the 1024 byte EPROM
program memory of the 8748. This program is
executed by the control and timing circuits of the
8748 microcomputer. While the program is running,
the CPU in the microcomputer will make logical
decisions based upon the input information that it
receives from the data bus, port 1 or port 2.

Actions to be carried out by the unit originate in the
microcomputer. These actions or signals are sent to
the data bus, port 1 or port 2. Hence, as one can see,
information can either enter or ieave the ports and
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data bus under the precision guidance of the control
and timing of the microcomputer. The computer
also contains a data memory (RAM) capable of
storing 64 bytes of information. The RAM is used to
store changeable data, i.e., timer inputs.

There are many elements to control and sense in the
unit. The number exceeds the capability of the Basic
PC Board alone; therefore, additional electronic
components must be'added to expand the following:

1. Program memory — EPROM.
2. Data'memory — RAM.
3. Input/output capacity of the 8748.

The Input/Output (1/0) capacity is expanded by use
ofan8243. The I/0 expanders pass oraccept signals
only under the control of the microcomputer. On the
Basic PC Board there are three such 8243's: A2, A3
and A4.

A2 operates in a similar fashion as A3. Its output
signals drive Darlington pairs capable of passing
600 ma of currént which are used to turn on lamps
tocated on the display panel. A2 also drives, via an
LED, triac driver ICs. The drivers provide proper
signals to turn on triacs which in turn operate AC
loads (120 VAC) suchas solenoid valves. The optical
coupling found in these drivers also serves toisolate
the 120 VAC power circuits from the low voltage
logic circuits.

The supporting circuits are an external crystal and a
zero cross-over network. The crystal, Ct and C2,
determines the frequency of the control's.operation.
This crystal is also the time base for the timers. The
zero cross-over network (ZCN) consists of A7, C4,
R4, R8, C5. R5, and R6. The ZCN prevents the
computer from actuating a 120 VAC device during
peak voitage of the sine wave. THE ZCN monitors
the 120 VAC and when the voltage level is at the zero
voltage point of the sine wave, it enables the
computer output. The ZCN's function is to reduce
live transients from being generated which might
intertere with the computer operation. These tran-
sients might generate faise signals should they
occur. Another supporting circuit consists of Q8,
C13, and R29. This circuit delays the activation of
the triac outputs for afew hundred milliseconds unti!
the microcomputer has gained control of the system.

anEN PAn
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Figure 3:11. DIGITAL DISPLAY BOARD BLOCK DIAGRAM.
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Figure 3-12. BASIC CPU PRINTED CIRCUIT BOARD #1.
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Figure 3-13. /O1 PRINTED CIRCUIT BOARD #2.
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A2 8755
EPROM & 1/0 EXPAND -
PROGRAM (Not Used
1 u;:)? lﬁ Y This Application)
—T

¥ oL

/01 Printed Circuit Board #2 (P-126588; Refer To
Figure 3-13)

The /O1 PC Board is required to control the unit. It
contains the A1 support circuits, input buffers and
drivers, output buffers and drivers and the data bus
required to communicate with the Basic PC Board.

The control system is provided with further expan-
sion capabilities by the addition of this PC Board.
This board expands data memory (RAM) by 256
bytes and expands input/output capacity by 22
channeis with the addition of an 8155 (A1). The
microcomputer can pull from an additional 2,048
program instructions from the 8755 (A2), which
increases program capability. The A2 also increases
the number of input/output channels by 16.

/02 Printed Ct-cult Board #3 (P-126590; Refer To
Figure 3-14)

This PC Board also increases program capability by
an additional 2,048 bytes of program instruction,
and increases input/output cdpacity by adding 15
more output channels and a single 4-20 milliamp
proportional control output (not used on this unit). It
is basically the samz as the 8755 portion of ¥O1 PC
Board #2.

/03 Printed Circuit Board #4 (P-146648; Refer To
Figure 3-15)

This PC Board also increases program capability by
an additional 2,048 byte of program instruction, and
increases input/output capacity by adding 15 more
output channels. It is basically the same as the 8755
portion of 1O1 PC Board #2.
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Figure 3-14. 1102 PRINTED CIRCUIT BOARD #3.
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Figure 3-16. PRINTCON REGULATED POWER SUPPLY.
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+28 VDC at 1.5 amp, zener regulated.

Printcon Power Supply (See Figure 3-16)

The power supply for units with Printcon provides
the Printcon controtler with six separate outputs:

+5 volts direct current (VDC) at 2.5 amp voltage
regulated with current limit and electronic crowbar
over- and under-voltage protection (Figure 3-17).

+12VDCat0.1 amp, voltage regulated (Figure 3-18).
+12VDCat1.5amp, voltage regulated (Figure 3-18).
-12VDC at0.1 amp, voltage regulated (Figure 3-19).
+18 VDC at 0.5 amp. voltage unregulated. '

CR3. 4 a1
TRANSFORMER | — ] FULL WAVE »| SERIES PASS AN e +

RECTIFIER TRANSISTOR i

SUPPLIES LOW CHANGES AC 7%2',‘;31?;:7 Y
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A GatE
AUTOMATIC -
TRIP FOR ) ] -
can i
Y |unoer-voLTace OVER-VOLTAGE
DETECTOR DETECTOR
% U2 % U2
A

Y
- L -0

Figure 3-17. PRINTCON 8-VOLT POWER SUPPLY.




These voltage outputs are generated as follows:

1. For the 5 VDC power supply, voltage from the
futl wave rectifier (CR3 and CR4) is filtered by C2.
This filter circuit provides voltage to series pass
transistor Qt which drops the output volitage to §
bolts. Regulating amplifier U1 turns Q1 on and off as
it senses voltage fluctuations due to load and line
variations. Anelectronic crowbar (SCR Q4) provides

Potentiometer (pot) R2 permits adjustment of the 5
VDC fold back current limit setpoint. Clockwise
rotation of R2 lowers the current limit setpoint. Pot
R7 permits adjustment of the 5 VDC output voltage.
Ciockwise rotation of R7 lowers the output voltage.

2. The +12 VDC regulated output is supplied by
the +18 VDC unregulated circuit. The regulated +18
VDC supplies the integrated circuit regulator Q2
which regilates the output voltage (Point B, Figure

4. The -12 VDC power supply operates by using
voltage from the full wave rectifier (CRS and CR6)
which is filtered by C4. This filter circuit provides
voltage to integrated circuit regulator Q3, through
fuse F3, which regulates the output voltage (Figure
3-19).

protection from unsafe voltage levels. Dual com- 318). CRS, 6
parator U2 fires SCR Q4 when the voltage level is 3. The +12 VDC power output is also supplied by TRANSFORMER FULL WAVE REGULATOR 5
greater than 6.5 volis or less than 4.7 volts. When the unregulated +18 VDC power supply. Series pass ) RECTIFIER Q3
SCR Q4 fires, the 5 VDC output is clamped to transistor Q5 uses the +12 VDC regulated supply as CONTROLS
approximately 2 VOC by CR10and Q4. The primary  a reference to regulate the +12 VDC power output SUPPLIES LOW CHANGES AC OUTPUT
circuit breaker is also tripped by CR9 and Q4. . (Point A, Figure 3-18). VOLTAGE AC TooC VOLT. & CUR. ‘ -1V
cA1 2 as A - > :
TRANSFORMER |31 FuLL WAVE > SERIES PASS [———0O+ o o
RECTIFIER TRANSISTOR y
CONTAOLS . ‘ Figure 3-19. PRINTCON -12-VOLT POWER SUPPLY.
SUPPLIES LOW CHANGES AC THE OUTPUT ’.*‘
VOLTAGE AC TODC VOLTAGE .
A |
5. The +18 VDC unregulated power supply oper-
ates as follows: voltage from the full wave rectifier
B (CR1 and CR2) is filtered by C1. This filter circuit
> REG"'OL:"'OR o+ provides unregulated +18 VDC, through fuse F2, and
i is the supply for the +12 VDC regulated output, the
Y CONTROLS 12y +12 VDC power output, and the +5 VDC regulating
OUTPUT POWER amplifier U1 (Figure 3-20).
VOLT. & CUR.
+12v
' CR1. 2 UNREGULATED
TRANSFORMER ™™ pectiFer 77— OU“'::UT
Y
- - O O

Figure 3-18. PRINTCON 12:VOLT POWER SUPPLY.
Figure 3-20. PRINTCON 18-VOLT POWER SUPPLY.
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' SECTION 4
6. The +28 VDC power supply operates as follows: . .

Voltage from the full wave rectifier (CR7 and CR8) is

filtered by C5. This filtered circuit provides voltage
to series pass transistors Q6 and A7 through fuse A4.
The series pass transistors operate in parallel and
are equalized by R11 and R12. The base reference
voltage is provided by R13 and zener Z4, near 28
volts. R13 and C10 provide a slight delay on power
turn on {Figure 3-21).

INSPECTION AND MAINTENANCE

Press the facllity and control power off and wait until chamber cools to room temperature
before starting any maintenance operations.

To avoid injury from door closing, do not reach Into the sterilizer unless the door is blocked
open with the safety bar attached behind the front panel. Also ensure wing panel is In the out
position (power off). .

When performing the required quarterly check of safety valves, be careful of escaping steam.
To prevent burns, wear gloves or use an extension device if it becomes necessary to operate

OUTPUT the try lever.
TRANSFORMER [~ Ch. 8 > 2PASS ——— cueped TO
RECTIFIER TRANSISTORS 28V Ensure that the jacket pressure gauge shows no pressure In the Jacket before ioosening any

piping entering the jacket.

(TIP-120)

Y LT

Never use a wire brush, abrasives, or steel wool on door and chamber assembly.

NS
® O CAUTION!
+—] ZENER .

28 VOLT

When using AMSCO Stainless Steel Cleaner or AMSCO Pry Cleaner, rub in a back-and-forth

_/ motion (in the same direction as the surface grain). Do not rubwith a rotary or circular motion.

—— DELAY Do not use these cleaners on painted surfaces. Follow directions on containers.

100 MS

Figure 3-21. PRINTCON 28-VOLT POWER SUPPLY. 4.1 GENERAL 4.2 ROUTINE INSPECTION

Maintenance procedures described should be per-
formed at regular intervals, as indicated. The

-frequency indicated is the minimum, and should be

increased if usage of the unit demands. Should a
problem occur, refer to Section 6, TROUBLE-
SHOOTING. Paragraph 4.6 is a sample maintenance
record which we suggest the Maintenance Depart-
ment keep. Such a record will prove helpful in
assuring regular maintenance.

1. Inspect cabinetry for signs of demage or
misaligned parts.

2. Check the gauges and printer for cracked or
broken glass, or other obvious damage.

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

4. With facility steam and water vaives open,
check line and valves for leaks.

§. Clean lint and dirt from contro! system
components.

4-1
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T
Straingr Drain
Figure 4-1.
LOCATION OF CHAMBER DRAIN STRAINER.

4.3 PREVENTIVE MAINTENANCE

TO AVOID INJURY FROM DOOR
CLOSING, DONOTREACH INTO THE STERILIZER
UNLESS THE DOOR IS BLOCKED OPEN WITH
THE SAFETY BAR ATTACHED BEHIND THE
FRONT PANEL. ALSO ENSURE WING PANEL IS IN
THE OUT POSITION (POWER OFF).

Dally
1. Clean out the chamber drain (see Figure 4-1).
a. Turn POWER to ON. Door will open.
b. Open wing pane! and block door open using
safety bar. Turn POWER to OFF.
¢. Remove the chamber drain strainer and clean
it (see paragraph 4.5).

d. Rinse the drain with a solution of 1/2 cup of
AMSCO Sonic Detergent and one quart of hot water.

i e. Wait five minutes.
{f. Fiush the drain with one quart of hot water.
g. Replace the chamber drain strainer.

h. Inspect the interior of the chamber for any
objects which may have falien out of the racks
during previous cycles.

2. Checkthe control and status signals as follows:

&. Watch the unit operate through a complete
cycle. Check for burned-out iamps on the primary
control and display panels.

b. Checkthe cycletape foracceptable darkness
of print. Make sure that all columns are legible.
Swing the printer assembly down and check for an
adequate supply of paper remaining.

3. Check the area around both doors during the
STERILIZE phase for steam leaks. Refer to the door
adjustment procedures if necessary.

4. Check the time and date on the control for
proper settings.

Weekly
1. Door:

a. Check drip tray drain. Clean if necessary.

b. Lubricate bevel gears. Use Never Seez" high
temperature lubricating compound (NBS 16).

¢c. Check all setscrews in gears to ensure
tightness.

d. Check cams and lubricate on side of eccen-
tric cam atcam and Oilite bushing. Use Never Seez*
high temperature Lubricating Compound (NBS 16)

2. Check hydraulic oil reservoir for proper level.
Add fluid if needed. Use SAE type “A" transmission
fluid.

3. Remove oil from drip pans.

*Manufactured by Never-Seez Compound Corporation.

Monthly
1. Inspect the doors as follows:

a. Inspect both door gaskets. Repiace if brittic
or cracks are observed.

b. Check cables for fraying. Replace if
necessary.

c. Check the door lift cylinders for leaks. Repair
or replace.

2. Check and clean air maze vacuum breaK filter.

3. Check all limit switch actuators for signs of
damage.

129360-733
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Quarterly

1. Open and clean all traps. Replace element or
seat if necessary.

2. Clean steam supply strainer.
3. Check steam contro! valve.
4. Clean steam and water supply strainers.

5. Clean filter on air supply if provided.

6. Run a complete cycle using temperature and
pressureinstrumentation. Check for proper vacuum,
pressure and temperature leveis.

DN WHEN PERFORMING THE REQUIR-
ED QUARTERLY CHECK OF SAFETY VALVES BE
CAREFUL OF ESCAPING STEAM. TO PREVENT
BURNS, WEAR GLOVES OR USE AN EXTENSION
DEVICE IF IT BECOMES NECESSARY TO OPER-
ATE THE TRY LEVER. WEAR EYE PROTECTION.

9. Inspect the chamber safety valve as follows:

a. Besurethe washer/sterilizeris cool. Remove
top panel from loading end of unit.

b. Inspect .ne safety valve for accumulations of
rust, scale, or other foreign substances which would
prevent the free operation of the valve. The opening
of any discharge piping must be clear and free from
restrictions.

c. Operate try lever (or pull ring) several times.
The lever should move freely and return to its closed
position after each operation.

d. Initiate a cycle and let it proceed to the
STERILIZE phase.

e. Check safety valve for steam leakage. If valve
isleaking, operate the try lever several times to see it
the leakage stops. Avold letting moisture get under
the insulation on chamber as it wiil cause rusting.

f. It leakage continues, discontinue operation
of the washer/sterilizer until a qualified technician
replaces the leaky safety valve.

Yearly

1. Replace the battery on the main Printcon PC
Board.

2. Replace the filter cartridge on the hydraulic
system.

3. Cleanoutany dustin the Control Box Assembly
on the side of the unit.

4.4 PRINTCON MAINTENANCE FREQUENCY
CHART

1. Perform the following operations at the inter-
vals specified.
a. Change ink cartridge — monthly.
b. Check calibration — quarterly.
c. Change battery — yearly.
d. Set yearswitches — yearly.

4.5 CLEANING
Daily

1. Remove chamber drain strainer. Clean out all
lint and sediment, then reverse flush strainer under
running water.

CAUTION: Never use wire brush or steel wool on
door and chamber assembly.

2. Wash chamber interior and loading equipment
with a mild detergent solution such as AMSCO Liqui-
Jet or AMSCO Sonic Detergent.

3. Rinse items withtap waterand dry with lint-free
cloth. Replace strainer.

Monthly

1. Clean gasket sealing surface on chamber door
frame(s) with AMSCO Pry Cream (included in Door
Frame Cleaning Kit, P-753377-091). Wipe off Pry
Cream with damp cloth.

2. Ciean the door gasket(s) with alcoho! or mild
detergent. Do not clean with carbon tetrachloride,
kerosene, gasoline or other hydrocarbons.

3. Spray sealing surface on door frame(s) with
AMSCO Fiuorocarbon Spray (also included in Door
Frame Kit, see above) to prevent gasket(s) from
sticking.

4. Open stearh and water supply line strainer and
clean out sediment.



As.Necessary SECTIONS
1. Use AMSCO Stainless Stee! Cleaner on all . 5 ’ . ‘
stainless steel exterior surfaces of both the unit and - FIELD TEST PROCEDURE

the loading equipment. Apply the cleaner with a
damp cloth or sponge, thoroughly wipe oft and then

polish with a clean, dry cioth. Use AMSCO Pry ) ,
Cleaner to remove stubborn stains. o WARNlNG.

CAUTION: When using AMSCO Stainiess Steel
Cleaner or AMSCO Pry Cleaner, rub in a back-and-
forth motion (in the same direction as the surface

X tion.
g?':ktl’:':o:'::;“:::.::::';yn°;:|I;::‘:"'mc‘:: Repairs and adjustments should be attempted only by experienced persons fully acquainted

Follow directions on contalners. with this equipment. Use of Inexperienced, unqualified persons to work on the equipment or

Press the facility and control power off and walt until chamber cools to room temperature
before starting any maintenance operations.

the instaliation of unauthorized parts could cause personal injury or result In costly damage.

2. Use a mild detergent such as AMSCO Sonic
Detergent (P-41591-091) to wash non-stainless steel To avold injury from door closing, do not reach into the sterilizer unless the door Is biocked
surfaces. Rinse with tap water, using a sponge or open with the safety bar attached behind the front panel. Also ensure wing panel is in the out
damp cloth. Wipe dry with a lint-free cloth. : position (power off).

Ensure that the jacket pressure gauge shows no pressure in the jacket before loosening any
piping entering the jacket.

5.1 GENERAL

The tollowing procedure allows service personnel to
determine whether the unitis instalied and operating
correctly. If the unit will not meet one or more of the
standards outlined below, service to the unit is
required. See Section 7 for adjustments or repairs
and Section 6 for troubleshooting procedures.

Also, every unit must be tested and inspected
according to this procedure whenever a part is
adjusted, repaired or replaced. Items of non-com-
pliance must be corrected and retested. Keep a
record of all readings, measurements, discrepan-
cies, corrections, retests, and reinspections. Each
test must meet the standards of material, workman-
ship, and performance set forth in this procedure.

8.2 TEST EQUIPMENT REQUIRED AND
INSTALLATION (See Figure 5-1)

NOTE: The temperature indicator and pressure
gauge used to verify the control accuracy should be
calibrated against NBS-traceable devices and their
inaccuracies should be known via a calibration
report sheet.

1. Digital potentiometer with 1 degree F resolu-
tion. Doric model 400A or equal.

2. Compound pressure gauge (30 inches vacuum
and 100 PSIG; 1% F.S. accuracy minimum ; resolution
to 1/2 PSIG).

3. 8-inch piece of 2x4.

Compound

Reducing
Bushing
(174 x 18 NPT)

L TO ‘Temperalure
Indicator

Pressure Sea!

(Conax; 1/8 NPT;
P-382782091)
Tee
Yz (14 NPT)
Nipple
(174 NPT x 12
b
To RTD
In Sump

Figure 5-1. INSTALLATION OF TEST EQUIPMENT.
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‘4. Pressure gauge, 0 - 200 PSIG minimum range
(air supply).

5. Stop watch.
6. Spirit level.
7. 6-foot straight edge.

8. Safety bars for doors. These were provided with
the unit at shipment. :

9. Pressure seal for thermocouple wire. "Conax”
style or equal, (P-382782-091).

10. Absulute pressure gauge, 0-100 mm Hg. with 1
mm Hg. increments, with shutoff valve.

5.3 PRELIMINARY

1. Make sure hydraulic sump is full of oil. If not, add
oil (transmission fluid Type "A”) until it is approximately
1/2" below the retum line inlet to the to the sump.

2. Check the alignment of the hydraulic lift
cyclinders with the overhead pulley. Bend mounting
brackets if necessary. Make sure the lift cylinders are
fully extended with door down.

3. Check adjusting screws on air valve manifold.
Adjusting screws should be backed out untit the stop is
reached.

5.4 CHECK FOR PROPER DOOR OPERATION

1. Make sure that no baskets are on the loading
and unloading tables or in the chamber.

2. Check the level of oil in the hydraulic sump. if
low, add enough oil (transmission fluid type “A")
until the level is about 1/2-inch below the return line
inlet to the sump.

3. Turn the control POWER switch ON. Observe a
2-3 second Lamp Test of all leads on the tempera-
ture/pressure display, changing to actual chamber
temperature and pressure. The unload end door
must open. CODE 88 must be displayed on the
primary control panel. The printer will print POWER
ON foliowed by the date, time, temperature and
pressure. When the unload end door unlocks, the
message DOOR UNLK will print.

5-2

4. Operate, in turn, all four of the door control
pushbuttons and check for proper operation of the
doors, as follows:

¢ Repeat the above steps for the LOAD push-
buttons.

® Press the CLOSE UNLOAD DOOR button. Only
unload end door should close.

® Again press the CLOSE UNLOAD DOOR button
and ensure that both doors lock. The DOORS
UNLOCKED lamp on the primary control pane!
must go out.

® Press the OPEN UNLOAD DOOR button and
ensure that the both doors unlock only, and the
DOORS UNLOCKED tamp comes back on. Press
this button again. The unload door shouid open.
Press this button a third time. The unload cylinder
should operate.

5. Open the wing panel at either end in turn and
ensure that status CODE 77 (wing panel ajar) is
displayed in each case.

6. Open the load door with the OPEN LOAD
DOOR pushbutton. The door should raise until the
lowest edge is at least even with the opening of the
end ring. The lift cylinder stop must be adjusted if
the height is not obtained. Limit switch LS14 (load
door open) must actuate in the door open position.

7. Lower the load door by pushing the CLOSE
LOAD DOOR pushbutton. With the load door in the
closed (but not locked) position, both limit switches
LS3 and LS8 (load door closed) should be actuated.
See paragraph 7.2 for adjustment.

8. With the load door closed and unlocked,
ensure that limit switch LS12 is actuated. Adjust if
necessary.

9. Repeat steps 6, 7 and 8 above for the unload
door, making the appropriate adjustments to limit
switches LS13 (unioad door open), LS2 and LSS
(unload door closed), and LS7 (unload door
unlocked).

10. With both doors closed, lock the doors by
pressing the CLOSE LOAD DOOR pushbutton.
Limit switches LS1, LS5, LS10 and LS21 must be
actuated. If not, make the necessary cam adjust-
ments as required, in order that these switches are
actuated when the limit-switch-rolier operates on
the sharp radius of the cams.

129360-733
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11. In this position, check the keyways in the
locking gears. They must be paraliel to the machine
or beyond to be locked. If this is not the case, adjust
the locking cylinder device.

12. Check the hydraulic pump pressure during a
door operation and, if necessary, adjust the pump
reiief valve to 260 PSIG %10 PSIG within five minutes
of start-up. (See Fig. 8-30)

§.5 FEEDER TABLE CHECK

1. Check that both feeders are level. Adjust the
feet on the feeders if required.

2. Align both feeder trays to the rack guides inside
the shell, using a long straight edge. Use the slotted
holes on the feeder mounting to make adjustments.

3. Check that the distance between the front edge
of the feeder plates and the shell eng ring is 3-3/4
+1/8 inch. .

4. Adjust the leveling feet of the Amscomatic unit
s0 that the chamber floor and rack guides are fevel
and the top surface of the rack guides are ata height
of 29-1/2 inc’ s above floor level. Adjust center
guide in the chamber to be parallel to the rack
guides.

S. Center and adjust the height of the loading and
unloading feeder plates so that the entire top surface
of the feeder plates is at the same height as the top
surface of the rack guides and in the same plane
formed by the top surface of the rack guides. Use a
6-foot straight edge for this inspection.

6. Adjust the position of the feeder cylinders so
that the center line of the cylinders and the chamber
guide are in one straight line. The position of the
loading piston head is.nominally 1/2-inch behind the
front edge of the loading plate, and the unloading
piston head is nominally 1/2-inch beyond the front
edge of the unioading plate.

7. Turn the control POWER switch ON. The
unload end door should open.

8. Press the OPEN LOAD DOOR pushbutton.

a. Use the safety bars supplied with the unit to
ensure that the door will not lower due to any
component malfunction.

b. The load and unload cylinders will be oper-
ated in the following steps. To operate these
cylinders, press the appropriate OPEN DOOR
button twice.
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c. Adjust the guide located under the feeder
plates so that when the feeder piston travels into the
chamber, the dovetail guides will transfer smoothly
onto the chamber guide.

9. Place a rack on the load table and extend the
load cylinder into the chamber. When the loading
teeder is fully extended into the chamber, check to
ensure that the distance between the chamber end-
ring (on the loading feeder side) and the back edge
ofthe Amscomatic rack is 3 +1/16 inches. Adjust the
position of the cylinder as required to obtain this
dimension.

10. When the loading cylinder is fully extended
into the chamber, check to ensure that the distance
between the riser valve center line and the front or
leading edge of the rack is 12 £1/16 inches. Adjust
the position of the cylinder as required to obtain this
dimension.

11. Extend the load arm into the chamber. For
proper speed of travel, adjust the needle valve under
the feeder tray to indicate 150 £10 PSIG pressure
while the cylinder is extending. Set PS1 to close
above 50 10 PSIG. Pressure switch PS1 opens
when the arm is fully extended.

12. Operate the load arm again. When the arm is
fully retracted, verify that limit switch LS6 (load arm
retracted) is actuated.

13. Extend the unload arm into the chamber. For
proper speed of travel, adjust the needle valve under
the feeder tray to indicate 150 10 PSIG pressure
while the cylinder is extending. Sét pressure switch
PS2 to close above 50 £10 PSIG. Pressure switch
PS2 opens when the arm is fully retracted.

14. Operate the unioad arm. When the arm is fully
retracted, verify that limit switch LS20 is actuated.

15. When both feeders are verified to be working
properly, check, using a straight edge, that the riser
valve seal is below the basket guide tracks (allow
approximately 1/4 inch clearance). Adjust as re-
quired. If difficulty is encountered, these adjust-
ments can be more easily made after the machine
has heated up.

16. Run both feeders manually using a rack
loaded to 25-30 Ibs to determine that the rack is
centered inside the chamber so that the manifoid on
the rack is directly over the riser valve. Also, verify
that the stroke of both cylinders is such that the
unioad fam will angage the rack where the load ram
has positioned it.

129380-733
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5.6 CHECK CALIBRATION OF TEMPERATURE
AND PRESSURE

1. With steam, air, electric and water supplied to the
sterilizer, turn the power ON.

" NOTE: Code 00 will be displayedfor 2.5 seconds as all

hydraulic valves.are pulsedto.ensure proper setting. All
PRINTCON lamps come on briefly as a lamp test. Also,
POWER ON record must be printed.

2. Verity that STERILIZE switches on opposite end

panel are off.

3. Keep the unload door from opening by inserting
an 8-inch piece of 2" x 4" board.

4. Adjust P3 (pressure offset adjust) on the Printcon
board until the display reads 0.0 psi % .5.

NOTE: The control stays in this state for about 35
seconds. I the pressure is still not calibrated at this
time, press cycle start and repeat Steps 2, 3, and 4.

5. Press and OPEN UNLOAD DOOR pushbutton
switch to open the unload door and verify that the
display reads 0.0 psi £ .5.

6. Set the temperature select thumbwheel to 295

NOTE: Code 88 must be displayed before starting.

7. Startasterilize cycle by pressing CYCLE START,
simulate a basket by actuating basket switch (LS11).on
load table.

8. Adjust pressure regulatorto approximately 45 psi
and allow temperature to stabilize. PRINTCON
indicated temperature must be within 1° of digital
thermometer. PRINTCON indicated pressure must be
within 1 psi of calibrated gauge.

9. Press CYCLE ABORT to abort the cycle.

10. Walt for code "88" to display. Press recycle
(blue) to remove load.

11. Wait for code "88°, then turn main power switch
OFF.

12. Disconnect powsr from unit, verify that machine
main power switch/circuit breaker trips off. Reconnect
power and ensure that circuit breaker resets properly.

57 OPERATIONAL TEST -- STERILIZE CYCLE

" ‘Machine Cycle

NOTE: Electric, water, steam and air must be supplied
to sterilizer. SET PRINTCON THUMBWHEEL 1o 285
F. Verify that main power is on. The filtered air vaive

(V11) and chamber drain valve (V7) are openh at this

time. All other valves are closed.

- 1. With a basket on the load table; press CYCLE

START. Prevac light is on at this time.

2. Insure proper automatic operation of the sterilizer
as follows:

a. Abasket on the foad table is loaded into the
chamber (See Operation Tests: Loading and
Unloading) and each of the FOLLOWING CYCLE
SEQUENCES MUST BE VERIFIED:

b. PURGE (CODE 10)
1) The condition light is on.

2) Thesteam to chamber (V8), water supply
(V9), and chamber drain (V7) valves are open.

3) The sterilizer is in the purge state for 30
seconds.

¢. Steam and Pressure -- First Time (CODE 11)

1) When previous state times out, the
chamberdrain (V7) and water supply (V9) valves close.

2) The steamto chamber valve (V8)remains
open until chamber pressure reaches 26 psi.

d. Exhaustand Vacuum -- First Time (CODE11)

1) When chamber pressure reaches 26 psi,

the steam to chamber valve (V8) closes and the
chamber drain (V7) and water supply (V9) valves open.

2) The sterilizer is in this state for 45

seconds.
e. Steam and Pressure -- Second Time (CODE
1)
1) Same as Steam and Pressure -- First
Time

f.  Exhaust and Vacuum -- Second Time
(CODE11)

1) Same as Exhaust and Vacuum -- First

Time
g. Steamand Pressure -- Third Time (CODE 11)

1) Same as Steam and Pressure -- First
Time

h. Exhaust and Vacuum -- Third Time
(CODE11)

1) When chamber pressure reaches 26 psi, .
the steam to chamber valve (V8) closes and the -

chamber drain (V7) and water supply (V9) valves open. -

2) The vacuumtimeris setat 15 minutes and
the sterilizer must pull to 217 Hg. vacuum in this time.

3) If 21" Hg. vacuum is not reached in 15
minutes, an alarm sounds.

i. Steam and Pressure -- Fourth Time (CODE
1) o

1) fame as Steam and Pressure -- First
Time -

j- Exhéust and Vacuum -- Fourth Time
(CODE11)

1) When chamber pressure reaches 26 psi,
the steam to chamber valve (V8) closes and the
chamber drain (V7) and water supply vaives open.

2) The vacuumtimeris set at 15 minutes and
the sterilizer must pull to 21" Hg. vacuum in this time.

3} i 21" Hg. vacuum is not reached in 15
minutes, an alarm sounds.

k. Steam and Pressure -- Fifth Time (CODE 11 )
1) When 21" Hg. vacuum is reached, the
chamber drain (V7) and water supply (V9) valves close.
The steam to chamber valve opens.
I. Sterilize (CODE12)

1) When the temperature reaches 285" F,
the sterilize state is reached.

2) The condition light shuts off, and the
sterilize light is on.

3) The sterilize timer is set at 1 minute. The
chamber temperature will be controlled at 287" F inthis
time. .

m. Exhaust and Vacuum -- Fifth Time (Dry)
(CODE13)

1) When sterilize state is competed. the
steam to chamber valve (V8) cioses. The chamber
drain (V7) and water supply (V9) valves open.

2) The exhaust light is on. The sterilize light
is off.

3) When 27" Hg. vacuum is reached, a 4-

minute timer is started (CODE14).

_4) This state is completed when the timer
times oist,

n. Vacuum Break and Ready (CODE 15)

1) When dry state is complete, the'filtered air
(V11) valve opens. The.chamber drain (V7) and water
supply valves (V9) valves.are closed.

2) When 1" Hg. vacuum is remaining in the
chamber, the filtered air (V11) valve remains open and
the chamber drain valve (V7) is opened. The cycle is

* complete andthe sterilizeris ready to unload the basket
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and load another. End of cycle record prints (CODE
16).

3) See Para. 5.8, Operational Test -- Auto-
matic Loading and Unloading.

4) Exhaust light is off.

5.8 OPERATIONAL TEST - INTERFACE SIGNALS

Verity AC outputs under the following conditions by
measuring voltage at TB13 terminals (120 VAC).

1. The STERILIZER-IS-ON indicatoris on when the
power switch is ON (TB13-10).

2. RACK-ON-UNLOAD-TABLE indicator is on
when the EXIT TABLE FULL switch (LS4) is actuated
(TB13-2).

3. The RACK-ON-LOAD-TABLE indicator is on
when BASKET-IN-PLACE switch (LS11) is actusted
(TB13-4).

120360-733
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4. The INLET-DOOR-NOT-OPEN indicator is
onwhenthe BASKET-IN-PLACE switchis not actuated
AND when inlet door is closed (TB13-14).

Final cycies

1. Set SW2, bit 1 on Board 2 to ON. This will inhibit
in cycle codes except for errors.

2. Conduct three consecutive STERILIZE cycles.
(Use the Machine Cycle description on page 5-4 as a
guide.)

3. Retain the printouts as part of the test record.
Print unit serial number on PRINTCON record.

NOTE: I is arequirement of this procedure that three
consecutive cycles be run without adjustment.

Final Checks

1. Remove test gauge and thermocouple from the
chamber. Replace any pipe plugs removed during
testing.

2. Al stéam and water piping to be completely biown
out to prevent freezing. The unit should be operated
through all phases so that all lines are completely blown
out.

3. Unlock doors.

4. Shut off services and disconnect sterilizer from
test block.

5. Remove paper supply roll, printed record and
ribbon cartridge.

6. Clean the drain line strainer.

7. Verity hydraufic sump is full of oil. f necessary,
add oil (wansmission fluid type A) until it is
spproximately
1/2° below the retum inlet to the sump. Check the entire
hydrautic system for leaks. Eliminate all leaks by
correctly tightening or replacing the fitting.

5.9 OPERATIONAL TEST--AUTOMATIC LOADING
AND UNLOADING

Start the operational tests for the loading and unloading
feeders with the doors open, the main power switch
OFF, loading/uhloading feeder piston heads in the fully
refracted position, and no basketin the AMSCOMATIC
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or on the feeders. Verify the following sequence of
operations:

Load

1. After the POWER ON switch is tumedtothe ON

position, the sterilizer proceeds to the NOT READY
state and CODE 88 is displayed on the primary panel.
IF the load arm is not retracted, it is retracted at this
timeand CODE 32is displayed. if the unload am s not
retracted, it is retracted at this time and CODE 52 is
displayed.

2. Press the CYCLE START pushbutton switch.
Activationofthe CYCLE START switch (PB3) will close
the doors and put the sterilizer in the READY state
(CODE 89). The Ready indicator will tumm ON to
acknowledge the start request.

3. When abasket arrives, its presence is detected
by the BASKET ON THE LOAD TABLE switch (LS11).
Slide a basket onto the loading feeder plate until the
front edge of the baske! is approximately 1/4" beyond
the front edge of the feéder plate. The BASKET-IN-
PLACE switch (LS11), located near the front edge of
the feeder plate, will close, signaling the load door to
open by pulsingthe OPEN LOAD DOOR solenoid (S6).

4. The load door attempts to open. CODE 22 is
displayed during opening. If the LOAD DOOROPEN
switch (LS14) is not closed in 35 seconds, CODE 22is
displayed continuously along with buzzer until door is
closed.

5. When the load door is opened, the LOAD DOOR
OPEN §mit switch (LS14) will close. The EXTEND
LOAD ARM solenoid (S11) is puised ON to load the
basket into the chamber and CODE 30 is displayed.

6. It the BASKET TOO HIGH switch (LS15) is
closed while the basket is being toaded, CODE 33 is
displayed, an alarm sounds, and the load arm retracts.

7. When the piston rod is completely extended into
the chamber, the pressure shown on the gauge should
decrease for an instant to below 40 PSI, causing PS1,
the HPG (Hydraulic back pressure switch) to close,
signaling tiz9 piston rod to withdraw from the chamber.

8. . after 35 seconds following the extension of the
loadarm, the LOAD HBP swilch (PS1)is not closed, the
load arm retracts, and alarm sounds, and CODE 37 is
displayed to indicate the LOAD HBP is not working
properly.
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9. Also during loading, if the LOAD HYDRAULIC
BACK PRESSURE switch (PS1) is closed while the
BASKET ON THE LOAD TABLE switch is closed, the
door remains open, an alarm sounds, and CODE 38 is
displayed to indicate that a basket is jammed.

10. After the basket is loaded, the LOAD ARM
RETRACT solenoid (S12) is pulsed on, the load arm
retracts from the chamber, and CODE 31 is displayed.

11. K after 35 seconds following the retraction of the
load arm, the LOAD ARM RETRACTED switch (LS6)
is not closed, the alarm sounds and CODE32 is
displayed, indicating that the load arm is not working
properly.

12. Withthe LOAD EXTEND/RETRACT ARMinthe
extreme retract position, the piston head will close the
LOAD ARM RETRACTED limit switch (LS6). This
action will initiate the closing of the load door (LS3).

13. The door proceeds to close until the LOAD
DOOR CLOSED switches (LS3 and LS8)-are closed. if
these switches are not closed within 35 seconds, an
alam sounds and CODE 24 is displayed.

NOTE: Any ¢! the loading alarms are cleared by
pressing the CYCLE START pushbutton.

14. Simitarly, when the unload door closes, the
UNLOAD DOOR CLOSED switches (LS2and LS9) are
actuated. If these switches are no! made within 1
minute, an alarm sounds and CODE 25 is displayed.

15. With both doors closed and basket loaded,
solenoid S4 is pulsed ON (in automatic cycle), operat-
ing the locking mechanism until the DOORS LOCKED
switches (LS1, LS21, LSS, and LS10) are actuated. If
these switches are not actuated within 35 seconds, an
alarm sounds and CODE 21 is displayed. CODESS is
then displayed when cycle start is pushed.

16. Following the exhaust phase, CODE 16 is dis-

played to indicate the completion of the sterilize cycle.
CODE 89 is then displayed.

Unload

1. Upon completion of the processing cycle, the
solenoid S1 is pulsed to unlock the doors.

2. After the doors are unlocked, the LOAD DOOR
UNLOCKED switch (LS12) and UNLOAD DOOR UN-
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LOCKED switch (S7) are closed. If these switches are
not closed within 35 seconds, CODE 20 is displayed.

NOTE: in an error condition, the control continues to
unlock for 35 seconds or until the ABORT button
(CODES9) is pushed, which initiates the locking proce-
dure.

3. After unlocking, the unload door proceedsto open
(solencid S2 pulsed) if the UNLOAD TABLE FULL
switch (LS4) is not closed. if a basket is on this switch
(LS4 close), the sterilizer sounds an alarm and CODE
54 is displayed.

4. If the unload table is not full (LS4 open), the
unload door proceeds to open until the UNLOAD
DOOR OPEN imitswitch (LS13)is closed. If thisswitch
is not closed within 35 seconds, an alarm sounds and
CODE 23 is displayed. Hydraulic pump is turned off
after 35 seconds.

5. When the unload door opens, the EXTEND
UNLOAD ARM solenoid (S9) is pulsed. this sels the
EXTEND/RETRACT valve to the extend position. The
unload arm extends into the chamber to unioad a
basket and CODE 50 is displayed.

6. When the piston rod is completely extended into
the chamber, the pressure shown on the gauge should
decrease for an instant to 40 PSI, causing PS2 (the
HBP switch) to close, signaling the piston rod to
withdraw from the chamber.

7. |, after 35 seconds following the extension of the
unload arm, the UNLOAD HBP switch PS2 is not
closed, the alarm sounds, CODE 59 is displayed, and
the arm retracts.

8. It the HBP switch PS2 is closed properly, the
UNLOAD ARM RETRACT solenoid (S10) is pulsed
ON, the unload arm retracts, and CODE 51 is
displayed.

9. As the unload arm retracts. the BASKET
REMOVED switch (LS22) is closed. if after 35 seconds
following the retraction of the unload arm, the UNLOAD
ARM RETRACTED switch (LS20) is not closed, the
procedureis repeated 3 timesiifthe armis not retracted.
The alarm sounds and CODE 52 is displayed,
indicating the unioad arm is not working properly. The
sterilizer is now ready to accept another basket and the
READY indicator tums ON.

10. Press ABORT CYCLE switch to retumn to NOT
READY state.
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§.10 NEEDLE VALVE ADJUSTMENT

1. The RTD constant-bleed needle valve (For
location, see Piping Schematic} is to be set-at 1/8 turn

open.

2. Opentheneedle valve piped around valve V9 two
tums open. Place a thermocouple in the sump
discharge line to measure the temperature of the water
discharged to waste.

3. Close the jacket trap cooling needle valve (For
location, see Piping Schematic).

4. Start a cycle with a 295 degree set temperature.
Wait untilthe steam purge has completed during CODE
11, and the pressure has stabilized. Now, adjust the
needle valve bypassing V9 until the waste water
temperature is 137-140° F.

NOTE: The temperature should not fall below 137" F.
This indicates excessive water consumption.

§. Abortthe cycle. Reset the sterilizing temperature
to 2685.

6. Adjust the jacket trap cooling needle valve to full
open. With the unit out of cycle, remove the cover from
the temperature switch located on the condenser
outlet. Adjust the temperature switch so that the waste
waler temperature is in the range of 137-140° F.
Clockwise raises the temperalure setting. Fine
adjustment to the temperature can be done with the
needle valve.
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5.11 VACUUM LEAK TEST

1. Install an absolute pressure gauge to the
chamber with a shutoff valve ahead of the gauge to
protect it-against positive. 0-100 mm Hg. absolute with
1 mm/Hg. increments is the required range.

2. With power off, remove /02 PC Board (Board #3)
from the card cage and set DIP switch SW2 from all
OFF to #1 and #4 ON. Replace the PC board. this will
set the dry time to 94 minutes, giving ample time to run
the leak test.

3. Startacycle andlet it proceedinto the dry phase.
When the chamber has vacuum, open the shutoff valve
to the absolute pressure gauge. Wait until the vacuum
level stops increasing. The sterilizer should be capable
of 30 mm Hg. ‘or greater vacuum. Shut off the main
power switch, and observe the vacuum leak rate over
a 5 minute period. The leak rate should not exceed 7.5
mm Hg. over 5 minutes.

4. When through with the leak rate test, reset DIP
switch SW2 on ¥O2 PC Board to all OFF, and remove
the vacuum gauge.

129380-733
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SECTION 6

TROUBLESHOOTING

This section contains detailed information for locating
and correcling the cause of sterilizer malfunctions.

6.1 HELPFUL HINTS

1. Use the operating procedures in Section 2 to
verify the trouble symptom. If necessary, use the
RECYCLE button and operate the unit more than
once in case reported problem is being caused by
periodic component malfunction.

2. Use the timing diagrams. status codes, valve
actuation sequence chart and cycle graph to follow
the cycies through the various phases and to check
for correct operation of the solenoid vaives which
control the various phases.

3. Use th: operational descriptions (Section 3)
and electrical schematics (Section 6) as aids in
understanding system operation and how the mal-
tunction of a specific component would affect it.

4. Refer to the following guides for example of
what to look for and what o do when trouble-
shooting.

Steam & Water Supplies

a. Be sure the building-supply valves are fully
open.

b. Be sure the supply pressure is the proper
value and that it does not fluctuate. Be sure that
gauge readings are accurate.

c. Be sure the steam supply is of the proper
quality and that the steam-supply line is well
drained. This will ensure condensate-free steam of
between 97 and 100% saturated vapor.

d. Check all valves and adjust, iepair or replace
as necessary.

e. Clean the supply strainers.

. Check the drain thermostatic traps; replace
the elements if necessary.

g. Inspect the entire system; correct all leaks.
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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 shouid
isolate the malfunction to:

¢ Inputdrives: pressure, temperature, time settings,
reset, cycle select.

¢ Output devices: solenoids. ball valves, relays,
panei lamps, etc.

® System logic circuit boards of the controller.

b. in case of malfunctioning AC outputs, check
the status of the light emitting diodes (LEDs), on the
edge of the printed circuit board. Ifthe LED is on and
the associated valve is off, the system logic is correct
andthe malfur:-tion s in the wiring or output device.

€. If the LED is off, then check the input cir-
Cuitry, i.e., pressure and limit switches.

d. Allvoltagesare with respectto AC returnand
all DC voltages are with respect to DC ground.

e. Check circuit breakers first when supply
voltage does not appear.

f. Should it become necessary to extract a pin
from plugs P16, P23, P25, P40, P42, or P47, proceed
as follows:

® On the outside surface of the pin, there is a thin
piece of metal sprung outward which locks the
pin into the housing. Using a sharp-pointed
object such as a pin or needle, push the metal
spring inward while gently puiling on the appro-
priate wire. The pin will slide out of the socket.
When installing a new pin, first give the metal
spring a slight bend outward to assure its locking
capacity.

¢ Pins in plugs P1, P2, P5, P10, P11, P48, P53, and
P54 seldom need replacement. However, if re-
placement of pins is necessary, a special pin
extraction tool (P-764317-221) is required. Order
through AMSCO Service Company.
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Status/Error Codes

The Eagle 2400 Amscomatic control is programmed
to display a two digit Status/Error code on the
primary control panel it a particutar door, feeder, or
wash/sterilize operation did not occur in an alloted
time.

This feature will rapidly isolate piping component
problems to particular components. In general, the
appearance of a Status/Error code means a failure in
one of the following areas:

e Steam, water or air service is turned off, at a low
pressure, or a filter is clogged.

6-2

¢ The sensor — limit switch, temperature probe,
pressure transducer, or water ievel sensor is not
working properly.

® The PC Board which accepts a particular sensor
input has failed.

® A valve has failed.

® The AC power output from the control to a
particular valve has failed.

® Loose or broken wiring.

TABLE 6.1, TROUBLESHOOTING CHART USING
STATUS/ERROR CODES is used to look up
remedies when a particular Status/Error code is
displayed. Codes are listed in numerical order.

120360-733
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TABLE 6-1. TROUBLESHOOTING CHART USING STATUS/ERROR CODES

MACHINE
OPERATION

ERROR
CODE

MEANING AND
PROBABLE FAILURES

1. Condition, LED for
valve V8 on.

"

Pressure did not reach 26 PSI setpoint in 5 minutes; or
did not reach 285° F in § minutes.

1) Steam-to-chamber valve V8 not opening, or V8 air
pilot solenoid bad.

2) Steam strainer clogged.
3) Steam pressure regutator defective.
4) Pressure transducer defective.

5} Main Printcon PC Board out of calibration.

2. Condition, LED for
valve V9 on.

1

Vacuum did not reach 21" Hg. in 15 minutes.

1} Chamber drain valve V7 or V7 air pilot Sofenoid not
working.

2) Water supply strainer clogged.

3) Check valve CK-3 sticking closed.
4) Ejector plugged.

§) Leak in piping or door gasket.

6) Water supply valve V9 or V9 air pilot solenoid not
working.

3. Exhaust

13

Vacuum did not reach 27" Hg. in 15 minutes after
reaching atmosphere.

(Same probable causes as for failure io reach 21* Hg.
above)

4. Exhaust

15

Vacuum did not break to 2" Hg. atend of dry phase,
within 5 minutes.

1) Air supply valve V11 or V11 air pilot solenoid not
working.

2) Air filter plugged.
3) Main Printcon PC Board out of calibration.
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TABLE 6-1. TROUBLESHOOTING CHART USING STATUS/ERROR CODES (Continued).

MACHINE
- OPERATION

ERROR
CODE

MEANING AND
PROBABLE FAILURES

TABLE 6-1. TROUBLESHOOTING CHART USING STATUS/ERROR CODES (Continued).

MACHINE
OPERATION

ERROR
CODE

MEANING AND
PROBABLE FAILURES

5. Uniocking doors

20

Limit switches LS12 (load) and LS7 (unioad) doors
unlocked) did not activate in 15 seconds.

1) Low hydraulic oil level.

2) Dual solenoid $1/84 not working.

3) Limit switch(es) out of adjustment or defective.

4) Defective seal(s) on locking cylinder.

5) No AC signal from Basic PC Board to solenoid S1.

6) Basic PC Board notresponding to one orboth LS12 or
LS7 signals.

9. Load door closing

24

Limit switches LS3 and Lsé (door closed) did not activate
within one minute.

1) Dual solenoid S3/S6 not werking.
2) No AC signal to S3 from Basic PC Board.
3) Flow control valve closed too far or clogged.

6. Locking doors

21

Limit switches LS1 and LS21 (load) or LS5 and LS10
(unload) (doors unlocked) did notactivate in 15 seconds.

1) Low hydraulic oil level.

2) Dual solenoid $1/84 not working.

3) Limit switch(es) out of adjustment or defective (LS1,
LS82, LS5 cr LS10).

4) Defective seal(s) on locking cylinder.

5) No AC signal to S4 coil from Basic PC Board.

6) Relay CR3 defective.

7) Basic PC Board not responding to CR3 signal.

10. Unload door closing

25

Limit switch LS9 and LS2 (door closed) did not acnvate
within one minute.

1) No AC signal from Basic-PC Board to solenoid S5.

2) Dual solenoid $2/S5 not working.

3) One or both limit switches out of adjustment or bad.
4) Flow control valve closed too far or clogged.

S) Basic PC Board not responding to limit switch input.

7. Load door opening

22 .

I Limitswitch LS14 (door open) did not activate withinone
. ¢ minute.

1) Low hydraulic oil level.

2) Duat solenoid S3/S6 not working.

3) Limit switch (LS14) out of adjustment or defective.
4) Defective seal(s) on lift cylinder.

5) Diverter valve out of adjustment or defective.

6) No AC signal to $3/86 from Basic PC Board.

7) LS14 input failure on VO1 Expander (PC Board #2).

11. Load arm retracting

32

Limit switch LS6 (load arm retracted) did not activate
within one minute.

1) No AC signal to solenoid S12 from Basic PC Board.
2) Dual solenoid $11/812 not working.

3) LS6 out of adjustment or defective.

4) Basic PC Board not responding to LS6 signal.

5) Low hydraulic oit level.

12. Basket is loading

33

Limit switch LS15 (basket too high) is activated.

1) Limit switch LS15 defective.
2) LS15 input failure on /Ot Expander (PC Board #2).

8. Unioad door opening

23

Limit switch LS13 (door open) did not activate within one
minute.

1) Low hydraulic oil level.

2) Dual solenoid S2/85 not working.

3) Limit switch out of adjustment or defective.

4) Defective seal(s) on lift cylinder.

5) Diventer vaive out of adjustment or bad.

6) No AC signal from Basic PC Board to S2.

7) Filter or strainer on hydraulic system clogged.

13. Basket is ioading

38

Pressure switch PS1 and limit switch LS11 are both
activated indicating that basket probably jammed.

1) LS11 jammed or defective.
2) PSt out of adjustment.

6-4
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TABLE 6-1. TROUBLESHOOTING CHART USING STATUS/ERROR CODES (Continued).

MACHINE ERROR MEANING AND
OPERATION CODE PROBABLE FAILURES

14. Basket is loading 39 Pressure switch PS1 (hydraulic back pressure) did not
activate in time.

1) Piston traveling too slow — check needle valve
adjustment.

2) PS1 switch out of adjustment.

3) Seals on cylinder leaking. .

4) Basic PC Board not responding to PS1 signal.

5) No AC signa! from I/0 Expander #3 to solenoid S11.

6) Dual solenoid $11/812 not working.

7) Low hydraulic oil level.

15. Basket is unloading 52 Limit switch LS20 (unload arm retracted) did not activate
after arm successfully extended. three attempts were
made.

1) LS20 out of adjustment or defective.

2) Dual solenoid S9/S10 not working.

3) No AC signal from I/O Expander #3 to solenoid S9.

4) /01 Expander (PC Board #2) not responding to LS20
signal.

16. Basket is unloading 53 Limit switch LS22 (basket removed) did not activate in
three tries. ’
1) LS22 out of adjustment or defective
2) /01 Expander (PC Board #2) not responding to LS22

signal. ¢

17. Basket is unloading 54 Limit switch LS4 (basket on unioad table) being held

activated after three tries to move basket beyond this
switch.

1) LS4 jammed or defective.
2) Basic PC Board faise response on LS4 input line.

6-6

TABLE 6-1. TROUBLESHOOTING CHART USING STATUS/ERROR CODES (Continued).

MACHINE ERROR MEANING AND
OPERATION CODE PROBABLE FAILURES

18. Basket is unloading 59 Pressure switch PS2 (hydraulic back pressure) did not
activate within one minute.

1) Piston traveling too slow — check needle vaive
adjustment.

2) PS2 out of adjustment.

3) Leaking seals on cylinder.

4) Basic PC Board not responding to PS2 signal.

5) No AC signal from 1/03 Expander (PC Board #4) to
solenoid S9.

6) Dual solenoid $9/S10 not working.

18. Any phase or idie 77 One orboth wing panel limit switches are activated. Nota
failure unless both wing panels are actually closed.
1) A wing panel switch is defective.

2) Broken wiring to switch.
3) Basic PC Board defective input line.

20. Out of cycle 88 Machine is in the NOT READY condition. Not a failure as
such. Press the START CYCLE button to restart automatic
cycling.

21. Any phase 99 An ABORT procedure is in process. Let continue to

CODE 88 condition.

22. Any Phase

No AC power to any solenoid valves.

1) Fuse F403 in power supply blown.
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Motor & Pump Assembly
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Ball Valve

Strainer

Filter

Pressure Switch (PS1: PS2)
Pressure Gauge

Control Valve, Dus! Coil (S1-56, $9-512)
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Figure 8-1. HYDRAULIC PIPING SCHEMATIC.
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TABLE 6-2. SCHEMATIC REFERENCE LIST.

Title

ELECTRICAL SCHEMATIC:
Amscomatic Terminal Sterilizer

PIPING SCHEMATIC
PRINTED CIRCUIT BOARD #1: Basic CPU

PRINTED CIRCUIT BOARD #2: /01 Expander

PRINTED CIRCUIT BOARD #3. ¥O2 Expander

PRINTED CIRCUIT BOARD #4: /03 Expander

MAIN PRINTCON PC BOARD

PC ASSEMBLY: Power Supply

PRINTCON DIGITAL DISPLAY PC BOARD

6-9
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Sheet

10of4
20f4
30f4
40f4

10of1

1of2
20f2

1of2
20f2

1of2
20f2

1o0f2
20f2

1013
20t3
30f3

1of2
2012

tof2
2012

Reference

136806-955

136806-957
146586

146588

146590

146648

146654

141198-309

146633-081
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ITEM
QTY. | NO. NAME DESCRIPTION, MATERIAL
1 NOT USED
2 NOT USED
3 NOT USED
4 NOT_USED
5 NOT USED
[ NOT _USED
7 NOT USED
8 NOT USED
1 10 P/C CARD & DRILL ASSY.
T 11 PAD, TRANSISTOR
7 1 IC SOC 418 A TRIAC DRIVER A9-A15
7 13 RECTIFIER, IN40O1 D1, D2, D3, D6, D10, D11, D19
B 14 DIODE, IN949 D4, D5, D20-D22
3 15 RECTIFIER, IN46JA D7, D8, D9
7 16 LAMP, SOLID STATE MV 5054-2 L.E.D., DI2-DIB
7 17 TRIAC, 2N6073B TRI-TR7
2 18 TRANSISTOR, XR2203 DARLINGTON - A5, A6
2 19 RESISTOR, NETWORK 916C103X2PE Al6, ALY -
15 20 RESISTOR 470 OHMS 1/4W 5% CARBON, RIS-RZI,
R47-R53, R56
3 21 RESISTOR 10K 1/4W SX CARBON, R1, R38, R39
3 22 RESISTOR 3K _1/4W _SX CARBON, R7, R33-R37
1 23 RESISTOR 2.7K 174V _5% CARBON, RS
8 24 RESISTOR 100 OHMS 1/4W 5% CARBON, R6, R22-R28
2 25 RESISTOR 510 OHMS 1/4W 5X CARBON, R2, R3
1 26 RESISTOR 330 OHMS 1/4W 5% CARBON, R29
7 27 RESISTOR 680 OHMS 1/4W 52 CARBON, RB6-Rl4
1 28 RESISTOR 18K _1.5W 102, CARSON, R4
1 29 CAPACITOR 22uf @ 15V TANTALUM-C15
H 30 CAPACITOR 0.1pf @ 12V CERAMIC DISC-C16, C17
T 31 CAPACITOR 1.0pf @ S0V _TANTALUM-C14
37 CAPACITOR .dﬁf @ 10V TANTALUM-C
33 CAPACITOR 20pf @ 500V _CERAMIC DISC-C1, C2
34 CAPACITOR 47pf @ 25V TANTALUM, Cé
7 35 CAPACITOR 0.01pf @ 25V CERAMIC DISC-CS5, C18, C23
1 36 CAPACITOR 850pf @ BV TANTALUM-C13
8 37 CAPACITOR 0.1pf @ 200 WVDC CERAMIC p1SC-C6-ClZ, C24
3 38 EXPANDER, 1/0 8243 AZ, A3, AL
1 39 CRYSTAL, 3MHZ
1 40 TRANSISTOR, 2N3053A Q%
1 41 1C_3059 A7
2 42 RELAY, LATCH LRI, LR2
2 43 1C-7406 i -8,
1 %4 1C, 4N26 OFT0 150 TRANS., AB
1 %5 DIP_SOCKET 0 PIN Al
2 [13 PULL, CARD
1 47 MICROCOMPUTER
48 NOT_USED
49 NOT_USED
2 50 RESISTOR NETWORK 15K BY S RS54, RSS
51 RESISTOR %30 OHMS 1/4W 5% R4O-R46
S RESISTOR 5.1K OHMS 1/4W 5T RS7
2 53 RESISTOR 1K OHMS 174W SX RSH, RS9

PRINTED CIRCUIT BOARD: Basic
(1012)
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{
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DWG. NO. 146588

(6/30/87)
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b b BBeeb ot b o

Lis %

00000000

F- 13

QTY. ‘§o. NAME DESCRIPTION, MATERIAL
1 P/C CARD ASSY. VAC & GAS
X 2 P/C CARD ASSY. PULSTAR 2000{CRH),PULSTAR 3000(HCW)
X 3 P/C CARD ASSY. EAGLE 2200
X 4 P/C CARD ASSY. PULSTAR 5000
5 P/C_CARD ASSY. :
[ p/C CARD ASSY.
7 P/C CARD ASSY.
8 P/C CARD ASSY.
11X 1111 9 COMMON PARTS L1ST
1 10 | P/C CARD & DRILL SCHD.
7 11 | PULL, CARD
T2 | RESISTOR, JK OHMS 174w 5%, RI-R8, R11-Rl4
1 13| RESISTOR,330 OHMS 1/4% 5%, RIS
16 14 | RESISTOR, 470 OHMS 1/4W 5%, R16, R18, R20, R22, R24, R26,
R28, R30, R49-RS6
8 15 | RESISTOR, 100 OHMS 174w Sz, R17, R19, R21, R23, R25, R27
R29, R31
[ 16 | RESISTOR, 680 OHMS T74W 5%, R32-R39
1 17 | RESISTOR, 10K OHMS 174W 5%, R40
8 18 | CAPACITOR, .lpf, 500v | C1-C8
1 19 | CAPACITOR, 850pf, 8V | C9
1 20 | CAPACITOR, 22pf, 15V | €10
1 21 | CAPACITOR, .lpf, i2v | <11
3 22 | DIODE ING63A, D1, D2, D3
2 23 | DIODE INGOO1, D&, D6
24| DIODE IN949, D5, D7, D8-DIS
8 25 | L.E.D. MV5054-2 D16-D23
1 26| MOS RAM, B155(H) Al
2 27 | DARLINGTON, XR2203 A3, Al6
8 28| OPTOISO TRIAC SOC 418A A6-A13
1 2 QUAD EX-OR AlL
1 30 | RESISTOR, NETWORK 916C103X2PE ALS
2 31 | BUFFER, CMOS CD4OS0BC A4, AS
i 32 | DIP SOCKET, 40 FIN A2
1 33 | TRANSTSTOR 2N3053A QIS5
2 34 | SWITCH, 16 _POS HEX SWI, SW2
8 35 | TRIAC, 2N6073B TRI-TR8
1 36 | PAD, TRANSISTOR Q15
2 37_| RELAY, LATCH LR3, LR&
1 38 | BIT ROM 8355/8755-A2
39 BIT-ROM B355/8755-A2
5 40 | CAPACITOR 0.01 MF @ 25V C12-Cl6
41 1 RESISTOR 430 OHMS 17/4W 5% R41-R48
1 a2 BIT-ROM
43 B1T-ROM
1 44 BIT-ROM 8355/8755-A2
45 BIT-ROM 8755A-A2
46 BIT-ROM 8755A
47 P/C CARD ASSY.
48 BIT-ROM 8755A-A2
49 P/C CARD ASSY. GAS MOO
50 BIT-ROM B755A-A2

PRINTED CIRCUIT BOARD: Expander
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LAMP LAMP 2012)

Rev. 5/88

G- 1



(=]
[+2]
[Te]
g
A IYP. (8) TRI - TR8 I arv. o OESCRIFTION. MATERIAL
2 PC.ASSY. COMBINATION STEAMEGAS
z. o P.L ASS'Y- UNPROGRAMMED CHIP
o3 8 [8[3 [TRIAC, 2NGOT3 TRI- IR8
g 81814 [CAPACITOR Tf, 500V.Cl-C8
as B RESISTOR, [G0| 2 W 5 7% #3.Re. RS RIZRI5, RIE.RILRH
[t PC.cARD $ PRILL| SCHEDULE
1

GATE, TRIPLE SN74L51 A2 3R _PUS AND

DIODE__TN949 D3-D/4

HEX BUFFER [C4050 Al5, Alb AlL
DARUINGTION |XRZ203 A3
CAPACITOR 22uf, I5V., CI0
CAPACITOR duf, 1ZV, Il

CAPACITOR 850 uf, 8Y, L9 .
16| RESISTOR, 3304 Ta W 5 72, R25 i
TRANSISTOR 2N30534 Q1
181PAD, TRANSISTO, Qi

19] SWITCH, 16 POS{HEX SWi. SW2

20| LAMP, MY50542| L.E.D. 01- D8

2{|RESISTOR, 68021V W 5 %o, Rl RA_R7 RID. RI3, Ri( RI9,R22
22| TRIAC, OPTO._ISO) 184

[ A4- 411 )
6123 RESISTORA 70| Vi W 575, R2, RS K8, RIL R RI7. R20. RZ3
2 - —“&‘_‘_‘L"f'e &37-Rdt.

FILE 40 PIN D.I.P

ES g S 7]
FANENSEES NN ELE

TYP. (8) CI- C8 !

TYP. (8) R3, Re, RP. RI12, RIS,
Ri8, R21,R24

T'YP (6) R2, RS, RS, RIT,
RI4, R17, R20, R23, R37-Rd4
YR (8) 44 -a11 @———

TYP (8) R29 - R3G @—/

[y s o gy
=)

o]

TYP. (8) RI, R4, R7, RI10,
Ri13, Ri6, R19. R22

@— |

Va WCC 57 R29-R20

Oluf @25V CI7-C2]

CAPACITOR

O.1uf ®/00V_C13, Cl5

e Loy

TYP. (8) DI - D8

CAPACITOR 22 uf @35V CiI2, C14
POTENTIOMETER | K 2 Pi

511DA CONVERIER|IMC 10B 18 Ai7
321QUAD OP AMP |LM324 N A8
33|REFERENCE, SVIMCIA03 U 419
CAPACITOR 15 PF@I1000V _Clo

5| RESISTOR 1.2 Ke V4 WCC 5% R78
RESIST @l9n %WMF 5% R27 i
N ESISTOR 121 & VW WME 5% RZ26 H
TI38[RESISTOR NETWR|3 3K BY 9 RaA5 '

TYF. (8) D9 - Di6

—FEEEREEERNSe Rl

Loibididd 4 dddd gl

PRINTED CIRCUIT BOARD #3, Expander (1 OF 2)
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DWG. NO. 146648-001

(10/15/82)

o
TR5

@/
O
(2
&
@

TYP. 15 PLCS. - R1, R3, RS, .—

R7, R, R11, R13, R15,
R17, R19, R21, R23,
R25, R27 & R29.

TYP. 15 PLCS, @—-@}3 ==

TYP. 15 PLCS. -- R2, R4, RS, @—-———';m"l]

R8, A10, R12, R14, & 5 B
R16, R18, R20, R22, o
R24, R26, R28 & R30. -

-
o

146648

1 &3 3

SERIAL NO. /@
// 4

©

O

TYP. 15 PLCS.
TRITHRU TR15

TYP. 30 PLCS. -- R31, R32, R34, R35, R37, R38,
R40, R41, R43, R44, R46, R47, R49,
R50, R52, R53, R55, R56, R58, RS9,
R61, R62, R64, R65, R67, R68, R70,
R71, R73, R74.

TYP. 15 PLCS. - R33, R36, R39, R42, R45,R48, R51,
RS54, R57, R60, R63, R66, R69, R72 & R75.

TYP. 15 PLCS.
C10 THRU C24

TYP. 15 PLCS.
A7 THRU A21

©
-
2

2
:

PANT NAME

DESCRIPTION. WATIRIAL

-Gt
2arE

EC. ED._ASSY

03 (BCARG?4)

N!)

10-15-82

PC.CARD & LRI

LL SCHEDULE

=
o

TRIAC JNEQ73B

PULL _CARD

Tar\,

TRIAC_QPTQ ISQ

SQOC.418A

LAMP _LED

MV50Q54-2

~&

SOCKET __LOW

PROFILE 40 PIN DIP

EXPANDER _EPRD:

8755 A4

Vo) [0%] ] (o W RN [PV NI BN § )

RESISTOR 47052

‘AW 5%

RESISTOR /00SL

W 5%

RESISTOR 2308

law 57

NS

CAPACITOR

Juf@500vV

CAPACITOR

Juf@I2V

CAPACITOR

22U RISV,

CAPACITOR

Olufe 25V

CAPACITOR

B50ufe 8V

RESISTOR 6805

laW_5%

RESISTCR 4305L

g W 57

TRANSIS TOR

2N3C53A QI Q2

PAD TRANSISTOR

GUAD,EX. OR

¢405¢

GATE TRIPLE

SNZ4LS 1

~ \(.MN’\)GG\M O ~|~

BUFFER_HEX.

COMMON PARTS

LIST

10-15-82

G

PRINTED CIRCUIT BOARD #4

(Part t of 2)
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DWG. NO. 146648-001

(10/15/82)
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DWG. NO. 146654

(6/17/88)
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o
= @ TTEM
0 oTY.  NO. DESCRIPTION
a X 7 BOARD, POWER SUPPLY P.C. A! Y
- c 0 v 2 _RESISTOR 5 WWW_ 30l R}
3 1 3 POT., 20011 R7 )
. 1 4 POT, 2K R2
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SECTION 7

COMPONENT REPAIR, REPLACEMENT AND ADJUSTMENT

7.1 GENERAL

This section includes instructions for disassembly,
repair and replacement of selected components
Exploded views and assembly drawings showing the
various parts and assemblies referred toareinciuded
inSection8, ILLUSTRATED PARTS BREAKDOWN.

IZLXIILTER) AvOID PERSONAL INJURY FROM
DOOR CLOSING. DO NOT REACH INTO STERI-
LIZER UNLESS THE DOOR IS BLOCKED OPEN
WITH THE SAFETY BAR ATTACHED BEHIND THE
FRONT PANEL. ALSO BE SURE WING PANEL IS IN
THE OUT POSITION.

7.2 CHAMBER DOOR ASSEMBLY

Normal maintenance of the chamber door and some
repairs to the door mechanism can be accomplished
without removing the door from the sterilizer. However,
the door musi Se removed to replace the gasket or for
major repairs to the locking mechanism.

NOTE: To prevent the locking mechanism setscrews
from vibrating loose, the following procedure should
be used when replacing them or if vibration is a
problem.

1. Clean the setscrew with Locquic Primer
(grade-t) (R-05300-547: manufactured by Loctite
Corporation) and wipe dry.

2. Apply a second coat of Locquic and allow it to
air dry.

3. Apply Screw Lock (R-5300-586; manufactured
by Loctite Corporation) to the screw and then
replace it. Screw Lock allows the screw to be
adjusted but prevents it from vibrating loose. Screw
lock can be used wherever this problem occurs.

7.2.1 Door Removal
(See Figures 8-18, 8-19 and 8-20).

1. Remove trim panel and door cover (Figure 8-1 ).
2. Remove cross support (Figure 8-3).

3. Remove upper clamp from cable at door. Do
not remove the lower clamp at this time.
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4. Remove collar from cylinder.
5. Remove actuator from limit switch.

6. Press the OPEN LOAD DOOR or OPEN UN-
LOAD DOOR button as applicable. Turn the POWER
switch OFF when the dooris fully open. Donot allow
cable clamp to become engaged in pulley.

7. Place padding on the loading or unioading unit
$0 that the door may be lowered onto it.

8. Pull out on the bottom of the door so that it
clears the gears on the corner of the locking
mechanism. Turn the POWER switch ON and press
CLOSE LOAD DOOR or CLOSE UNLOAD DOOR as
applicable. Guide the door as it lowers until it is
resting on the ioading or unioading unit. Note: To
regulate speed at which door lowers, adjust the
cylinder fiow conitrol vaive (see Figure'8-28).

9. Turn POWER switch OFF.
10. Remove remaining clamp from door cable.

11. Place door on padded work bench or table.
Clean all parts with solverit and wipe with a clean,
lint-free cloth. Replace all damaged or worn gaskets.

12. Reassembie door as follows:

a. Assemble door and attach to unit in reverse
order of removal.

b. Adjust cable so that it remains snug when
door is in down position.

¢. Open door until bottom edge is at least even
with top edge of chamber opening. Adjust collar on
cylinder rod so that it will rest on cylinder at that
point.

d. Adjust actuator on limit switch so that it is
tripped when door is opened (see step 3).

e. Adjust flow control valve as door is lowering
S0 that it will set into place rather than fal rapidly.
Secure setscrew.

f. Refer to paragraph 7.2.3 and shim and align
door.




7.2.2 Door Gasket Replacement (See Figure 8-20)

1. Remove door from sterilizer (see paragraph
7.21).

2. Remove gasket and gasket bars from door.

NOTE: Carefully examine gasket over its entire
length for variations in compression. If there are
variations. in gasket compression around the door,
this will mean that it was not properiy shimmed. Be
sure to correct this condition after replacing the
door.

3. Clean door surface. door frame surface and
gasket surface with solvent. Make certain that
surfaces are free of foreign matter.

4. Run a 1/4-28 tap through the gasket bar holes
in door to clean threads.

5. Replace gasket bars. Leave bars loose enough
to allow gasket to be inserted.

6. Insert new gasket under gasketbars, tightening
gasket bar retaining screws just enough to hold the
gasket. DO NOT compress the gasket to.any great
extent in any one area.

7. Tighten gasket bars aiternately until almost
snug.

8. If gasket appears firmly seated under gasket
bars and is flat on the door, snug the gasket bar
retaining screws.

9. After gasket has been installed, spray the
sealing surfaces (door frame) with AMSCO fluoro-
carbon spray to prevent gasket from sticking.

10. Reattachdoorto the sterilizer and shim door (see
paragraph 7.2.3).

7.2.3 Door Shimming Procedure (See Figure 8-20)

1. With no racks in chamber or on tables, turn
control power off and then on again. Unload end
door automatically opens. Press the CLOSE UN-
LOAD DOOR pushbutton to close it. Leave the
control in the NOT READY (CODE 88 condition).

2. Remove the four door guide roliers and
washers from the rear of the door.

3. Remove the shims from the bottom of the door.

4. Loosen the 13 socket head screws at the rear of
the door. Using the three special spacers as shim
bars, ingert part P-92110-001 at the top of the door

and parts P-92110-002 and P-92110-003 at the
proper sides. Place all spacers with their widest
portion between the gasket bar and end frame.
Position the side bars so'that the formed portion is at
the top of the. door just below the roller and over the

gasket bar that will hold it in place. Be sure the

spacers are'in position over their entire length.

5. When all spacers.are properiy inserted, fock the

‘door by pressing the applicable CLOSE DOOR

pushbutton (doors will iock if already closed).

6. Adjust the four socket head screws at the top
corners until the spacers are just touching the end
frame; then adjust the remaining nine screws until
contactalso isimade at those points (a difference in
torque will indicate contact). Recheck all screws
before backing 6ut each screw 1/8 to 1/4 turn.
Tighten the jam nuts.

7. Using a feeler gauge. measure the distance
between the locking camis and the locking surface at
the bottom of the door. Add 0.005 inch to this figure
for the required 'shim thickness.

8. Press theapplicable OPEN DOOR pushbutton.
Thedoor will uniock. Remove the spacers. Allow the
door to; continue to open far enough to allow
inétaliation of the shims then turn POWER to OFF.
Ciose the flow control valve on the side of the lift
cylinder to prevent the door from lowering.

9. Attach the required shim thickness at the
bottom of the door. Use shims as necessary, placing
the thickest shim first.

10. Open the flow contro! valve. Lower and lock
the door (see step 5). Adjust the valve as the door is
lowering so that it sets. into place rather than falls
rapidly. Check the locking cams at the bottom of the
door to be sure they are tight against the shim (you
should not be able to turn the cam with your finger).
It necessary, add shims until all cams are tight.

11. Replace the door guide rollers and washers
removed in step 2.

12. Open the door and with the back rollers tight
against the door guides, check the clearance
between the door guides and the rollers on the front
of the door. If the clearance is not 1/8 inch, add or
remove washers between the back rollers and the
door as necessary.

NOTE: Itisimportant that the clearance given in step
12 be maintained. I itis not, the door may either bind
when going up or catch on the locking cams when
coming down.

129380-733
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13. Press START CYCLE pushbution. Initiate a
normal operating cycle by pressing the limit switch
on the load table. When the STERILIZE light'comes
on, observe the door for leaks. i leaking, wait until
the cycle is tinished and then tighten the adjusting
Screw approximately 1/4 turn, in the area where the
leak occurred. Do not tighten the adjusting screws
any more than required to stop the leak. Over-
tightening will reduce gasket life.

7.2.4 Door-lifting Cable Replacement
{See Figures 8-18 and 8-20)

CAUTION: Topreventdoorlift mechanismfaliure,
use only AMSCO approved parts when making
repairs. The door lift mechanism requires speclal
cable and supporting hardware for safe operation.
When replacing door lifting cable, be sure cable
does not twist, overlap, nor rub against itself. A
twist in cable at door end can result in crossed
cable at cylinder end.

1. Raise door.

2. Position safety bar in trough under center of
door width,

3. Lower door onto safety bar.
4. Turn off electrical power to unit.

§. Remove and discard door lift and safety cables
by toosening or removing saddie clamps and cable
clamps.

6. Refer to Figures 7-1 and 7-2 and connect one
end of door lifting cable to cleat that is away from
you.

NOTE: While performing step 7, ensure that cable
does not overlap or rub against itself. Aiso, ensure
that cable is not twisted as it is being instailed.

7. Route free end of door lifting cable as foliows:
a. Over front groove of double pulley.

b. Through one of the cable clamps removed in
step 5, through the lift cylinder clevis, and then
through the other cable clamp removed in step 5.
Refer to Figure 7-3.

¢. Cover back groove of double pulley.

d. Pullcable tautand attach to saddleclampon
near cleat according to Figure 7-4.

Cable

Door

Safety
Litting

Cable

Litt
Cylinder
Clevis

Figure 7-1. ROUTING DOOR LIFTING CABLE.
Holes: For Mouriting Saddle Clarmps

O O
Sadadie O o

*Clamp
-Cleat

OO

— Door Lifting Lug

Door Lifting
Cable
Cable Cable
Clamp Ciamp

Lift
Cylinder
Cievis

Figure 7-3. CONNECTING DOOR LIFTING CABLE.

73

- ennnen Ian

A- 14

Door Lifting



Saddle Clamp
qlo+
(7
Near
=~ Cleat
- Door
™ Lifting
L Lug

Figure 7-4. MOUNTING SADDLE CLAMPS.

8. Tighten locknuts:-on saddie clamps.
9. Turn on electrical poweér to unit.
10. Raise door and remove safety bar.

11. Lower door and again check that door lifting
cable is taut.

12. Check that locknuts on saddle clamps are
tight.

13. At lift cylinder clevis, add safety cable as
shown in Figure 7-5. Ensure that safety cable is-not
taut.

14. Repeat procedure for door on opposite end of
unit. "

Door Lifting Cable
must be Taut

Safety Cable
must be Slack

' This gap must not
L exceed 3/16" when
T clamps are fully tightened.

]
Cabie
Clamps

Ciamps must be

equal distance L ¥t

from pin :
Lift
Cylinder
Clevis

Figure 7-5. ATTACHING SAFETY CABLE.

7.2.5 Limit Switch Actuator Rod Adjustment

1. Make adjustments to the limit switch actuator
rods to ensure proper actuation of switches LS2,
LS9 (unload) and LS3, LS8 (load) as follows:

a. Use two gauge blocks, P-83022-001. Place
one block on each of the upper door shimming pads,
resting on shims. See Figure 7-6.

b. Lower the door to rest on the block.

c. Adjust lower switch actuators (with door
closed) so that they will touch the area of the door
which protrudes beyond the lower shims. Place
ends of the actuator approximately 1/4-inch back at
the front face of the door.

3/4 Typ.
4
_{—
[ ‘ Gauge Biock 83022
: @ Req)
Door
Face
Shimming
Pad
Switch
Actuator | End Frame
"I Lower Shims

Figure 7-6. ADJUSTMENT
OF DOOR LIMIT SWITCHES.

7.3 LOCKING CYLINDERS
(See Figures 8-19 and 8-32)
7.3.1 Replacement

1. Close and lock the doors using either CLOSE
DOOR pushbutton (twice if a door was open).

2. Turn the control POWER switch OFF.

3. Disconnect the hydraulic lines (be prepared to
catch residual oil) and remove the clevis link pin.

4. Remove the cylinder from the mounting pad.

5. Install a new cylinder and then adjust as
outlined below.

NOTE: Do not replace the link pin or connect the
hydraulic lines at this time.
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7.3.2 Clevis Adjustment

1. Close and lock the doors. Ensure that the
locking shatt keys are parallel (orjustbeyond) to the
sterilizer.

2. Loosen the hydraulic lines to relieve pressure
(be prepared to catch the residual oil) and remove
the clevis link pin.

3. Push in on the locking cylinder rod until it is
completely depressed in the cylinder.

4. Ensure that the actuator is keyed in the proper
position to the locking shaft and that the pin
connecting the actuator and the connection link isin
place.

S. Adjust the cievis until the holes are in line with
the one in the connection link.

6. Insertthe pinthrough the clevis and the connec-
tion link. Install the snap fings.

7. For new cylinder installations, install the drip
pan and connect the hydraulic lines in the manner
they were removed.

8. Tighten all fittings and then press the appli-
cable OPEN DOOR pushbutton to unlock and open
the door. Examine the entire assembly for proper
instatiation.

9. Operate the door several times to ensure no
binding and that the connection link does not go
beyond clear center when the door is in the
unlocked position. If necessary, lock the door and
readjust the clevis by turning it clockwise several
times.

10. When the door is operating satisfactorily, see
that the actuator and locking cylinder are in the
same plane and that the roll pin is in the actuatorand
locking shaft. If necessary, drill through the actuator
and shaft and insert the rol.

7.3.3 Diverter Valve Adjustment

1. Place the door in the unlocked position. Press
the POWER Switch to OFF.

2. Check position of the diverter valve. If not
depressed by the actuator, ioosen the screws and
reposition the valve towards the center of the
sterilizer.

NOTE: Do not position the valve so as to restrict
locking cylinder travel (i.e., the plunger return
spring must not be fully compressed).

7.4 STEAM TRAP (See Figure 8-22)
Cleaning and Inspection

CAUTION: Allow thermostatic traps to cool to
room temperature before removing covers. Since
there is nothing to limit expansion, the diaphragm
element may rupture or fatigue if trap is opened
when hot. :

1. Unscrew and remove the cap and element. Use
& hex socket wrench to unscrew and remove seat.

2. Wipe the parts clean, taking care to -avoid
damage to the diaphragm, seat and pointed dia-
phragm stem. A very fine grade of sandpaper may be
used (cautiously) to smodth mating surfaces of the
seat and stem.

3. Wipe out the bow!. Do not allow loose material
to enter the piping.

4. Test diaphragm for flexibility. Examine sol-
dered joints for cracks or leaks; dipitin boiling water
and look for.expansion. An element in good condi-
tion wilt be difficult to stretch by hand and will return
to original condition quickly when released.

5. Reassemble steam trap in reverse order of
disassembly. Install a new element if required. Make
certain that ali pipe fittings are tight.after assembly.

7.5 STEAM CONTROL VALVE (See Figure 8-25)
Cleaning and Inspection

1. Disconnect pilot line at top of control valve.
Remove valve from sterilizer.

2. Turn adjusting screw counterclockwise untitall
compression is out of spring.

3. Remove the 1/4-20 setscrew opposite the
adjusting screw and turn top assembly until lugs on
sylphon and bonnet assembly line up with notches
in bottom plate. Remove top assembly from valve
body.

4. Remove the four 1/4-20 screws which secure
cover to bottom plate; remove cover. Remove
bellows assembly and reinforcement from cover.

CAUTION: Handie sylphon and bonnet assembly
with care at all times to avold damage.
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§. Unscrew and remove sylphon and bonnet
assembly and valve seat from vaive body. Pull stem
assembly from sylphon and bonnet.

6. Carefully clean all components. Examine the
bellows and sylphon and bonnet assemblies for
cracks. Examine valve seat and valve stem assembly
for marred seating surfaces: replace if etched or
worn. '

7. Reassemble valve in reverse order of disas-
sembly. Make sure valve seat is tight against body
shoulder. Adjust bellows assembly so that clearance
between valve seat and vaive disc on stem is 1/16
inch.

8. Replace control valve on sterilizer and connect
pilot line at top of vaive.

7.6 HYDRAULIC CONTROL VALVE
(See Figures.8-27 and 8-29)

1. With the pump running. check the temperature
ofthe lines to and from the valve. The temperature of
the return line should be slightly less than that of the
supply line. If not, replace vaive.

2. Remove coil and check plunger movement. It
should move freely. If it does not, replace valve.

3. If the valve passes the tests in steps 1 and 2,
replace the coil.

NOTE: A possible cause of coil failure is steam
leaking from the chamber safety valve thus elevating
the coil temperature above its normal operating
leve!. If the safety valve is piped down to the drain
(as recommended by UL) this problem wili be
eliminated.

7.7 LOADING OR UNLOADING UNIT CYLINDER
TRAVEL (See Figures 8-6 and 8-7)

1. Adjust the position of the feeder cylinders so
that the center line of the cylinders and the chamber
guide are in one straight line. The position of the
loading piston head is nominally 1/2-inch behind the
front.edge of the ioading plate, and the unloading
piston head is nominally 1/2-inch beyond the front
edge of the unioading plate.

2. Turn the control POWER switch ON. The
unload end door should 6pen.
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NOTE: Use the safety bars supplied with the unit to
ensure that the door will not lower due to any
component malfunction when working inside
chamber.

3. The load and unload cylinders will be operated
in the following steps. To operate these cylinders,
press the appropriate OPEN DOOR button twice,
The appropriate door must be closed each time.

4. Adjust the guide located under the feeder
plates so that when the feeder piston travels into the
chamber, the dovetail guides will transfer smoothly
onto the chamber guide.

5. Place a loaded rack on the load table and
extend theload cylinder into the chamber. Whenthe
loading feeder is fully extended into the chamber,
check to ensure that the distance between the
chambéer end-ring (on the loading feeder side) and
the back edge of the Amscomatic rack is 3 +1/16
inches. Adjust the position of the cylinder as
required to obtain this dimension.

6. When the loading cylinder is fully extended into
the chamber, check to ensure that the distance
between the riser valve center line and the front or
leading edge of the rack is 12 +1/16 inches. Adjust
the position of the cylinder as required to obtain this
dimension.

7. Extend the load arm into the chamber. For
proper speed of travel, adjust the needle valve under
the feeder tray to indicate 150 10 PSIG pressure
while the cylinder is extending. Set PS1 to close
above 50 10 PSIG. Pressure switch PS1 opens
when the arm is fully extended.

8. Operate the load arm again. When the arm is
fully retracted, verity that limit switch LS6 (load arm
retracted) is actuated.

9. Extend the unload arm into the chamber. For
properspeed of travel, adjust the needle valve under
the teeder tray to indicate 150 +10 PSIG pressure
while the cylinder is extending. Set pressure switch
PS2 to close above 50 10 PSIG. Pressure switch
PS2 opens when the arm is fully retracted.

10. Operatethe unload arm. When thearm is fully
retracted, verify that limit switch LS20 is actuated.

11. When both feeders are verified to be working
properly, check, using a straight edge, that the riser
valve seal is below the basket guide tracks (allow
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approximately 1/4 inch clearance). Adjust as re-
quired. If difficulty is encountered. these adjust-
ments can be more easily made after the machine
has heated up. )

12. Run both feeders manually using a rack
loaded to 25-30 ibs to determine that the rack is
centered inside the chamber so that the manifold on
the rack is directly over the riser valve. Also, verify
that the stroke of both cylinders is such that the
unload ram will engage the basket where the load
ram has positioned it.

7.8 PNEUMATIC BALL VALVE
7.8.1 General

The Gemini Series 86 and 96 valves are of two-piece
body design, which permits disassembly for inspec-
tion and repair. Care in cleaning and handiing of
valve components is particularly important when
overhauling ball valves. as a small nick or scratch,
caused by mishandling. can be the source of leakage
in service.

7.8.2 Removal of Seats and Stem Seal

1. Remove the actuator from the valve by loosen-
ing the two hex head capscrews.

2. Remove valve from line.

3. Place valve body in vise with end-plug facing
upward. (The use of smooth vise jaws will prevent
marring.) Break end-plug loose with wrench: re-
move end-plug.

4. Remove valve from vise, turn stem to CLOSE
position. Remove bali. Remove seat from valve body.
Remove stem nut, drive key, Belleville washers,
follower and thrustwasher. Remove stem by pushing
into valve. Make sure stem seal is removed when
stem is withdrawn from body. Remove seat from
end-plug. Discard used seats, seal, and thrust-
washer.

5. Clean all parts. inspect area of end-plug and
body, which forms metal/metal body sea!, for
scratches and/or burrs. Lubricate all parts with a
lubricant such as Dow-Corning DC-7, giving specia!l
attention to the end-plug/body seal area and the
end-plug threads.
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6. Place new stem seal un stem, position stem in
body, place new thrustwasher over stem, install
foliower (small metal washer) over stem. Position
two Belleville washers (cupped) on stem with
concave surfaces facing one another. Assemble the
drive key, flat side up, and stem nut. To prevent the
stem from turning, insert a wood or plastic dowel
through the ball port and tighten the nut until the
Belleville washers beneath the drive key have just
become fully compressed (flattened). Initially, the
nutwill spin freely as itis run onto the stem. After the
nut contacts the drive key, further tightening will be
accompanied by a progressive increase in torque as
the Belleville washers are deflected. When the
Belleville washers become fiattened (are fully de-
fiected), the torque will increase sharply; further
tightening should not be attempted as damage tothe
stem and/or stem seal may result.

7. Check the orientation of the stem nut to the
drive key. In order to achieve the desired orientation
loosen the nut untit the hex/drive key relationship
corresponds 1o either A or B of Figure 7-7. This
should not require more than one-twelfth (1/12) turn
of the nut.

A Stem Nut B

Stem

Drive Key
Figure 7-7. HEX/DRIVE KEY RELATIONSHIP.

8. Place new seat in body. Turn stem to CLOSE
position, insert ball making sure that lower end of
stem engages slot in ball. Turn stem to OPEN
position. Place valve body in vise as in step 3. Install
new seatin end-plug. Tighten end-plug into body to
torque value given in chart of Figure 7-8.

9. Test valve.
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A:z::.%;:gggsus 6. Remove pistons from actuator body. ‘ ‘ Shart Flat~ Long Flat spring is preloaded by means of a threaded rod :

(FOOT-LB VALUES FOR INSERTS) 7. Remove O-rings carefully from the pistons and :cht: 15 secured 1o the auxiliary piston. The thread
from the upper and lower shaft of the pinion m L e@.\ \-‘\—\, engths are proportioned so that, after the rod is
VALVE SIZE assembly. A—d —=x_ W unscrewed from the piston, sufficient thread engage-.
86 96 BRASS ® 0 V] 0© ment remains to permit full unloading of the spring.

SERIES | SERIES % '
—_— 17. Remove the booster end plate and spring

Stem Ya, %, Y - ;g CAUTION: Some solvents may distort O-rings. ) housing from booster cylinder.

_ Y Yy . . L . Figure 7-10. PINI

g::e 3 % 60 b'B. Clea_n interior of actuator body, pinion assem , 9 INION ASSEMBLY ORIENTATION. NOTE: There are two different spring housing
© Tang ™ 3 300 Yy and piston. designs as shown in Figure 7-12.
Bellevitle 3 3 9. Grease the pistons, pinion assembly and in- _

T Washer 1'%, 2 1% 180 terior of actuator body liberally. (Make sure the NOTE: Before proceeding. rotate the pinion as- bo1oes.‘e8ro::;e;,g':tsekeitt nge?:::eL%a:.:::uargz:re;tg
Follower actuator body area, where the pinion assembly is sembly to ensure that it is properly aligned. The - i
Thrust Washer—z 4 . P y . adheres to booster cylinder, carefully remove it so as

e inserted, is also greased.) pinion assembly should rotate a full 90° and the 1o avoid dam
~Stem Sea! L shortand iong fiats of the pinion assembly should be : age.

Figure 7-8. PNEUMATIC BALL VALVE.

7.8.3 Actuator

1. Remove the actuator from the valve by loosen-
ing the two hex head capscrews.

2. Remove fillister head screws. position indicator

housing, retaining ring, position indicator, thrust-

washer and thrustbearing.

3. Gently push the upper shaft of the pinion
assembly until pinion slides out through bottom of
actuator.

4. Remove the four socket head capscrews num-
bered in Figure 7-9 and disconnect spring module
from actuator body.

5. Gasket — If endcap gasket adheres to actuator

body or spring module, carefully remove it so as to .

avoid damage.

Figure 7-9. VALVE ACTUATOR NAMEPLATE.

NOTE: We recommend the use of Houghton Cindo!
2321 which is standard in all actuators shipped by
the factory. Automotive chassis lube or cup greaseis
adequate for most applications.

10. Replace O-rings on pistons and pinion
assembly.

11. Reinstall the pistons as follows:

a. Position the actuator on a table so the Gemini
nameplate is on the left.

b. Orient the first piston so the head goes in first
and the tail is on the right.

c. Press the piston into the actuator cavity
being careful not to pinch the piston O-ring. Push
piston until it contacts the back wall of the actuator.

d. The second piston enters the actuator body
cavity tail first with the tail on the left. This piston
should be pushed flush with the top of the actuator
body cavity.

NOTE: It is essential that the pistons be oriented
properly for the pinion assembly to be inserted. If
piston(s) are misoriented, you can reorient them
with your finger through the pinion assembly shaft
hole in actuator body.

12. Installation of the pinion assembly — hold the
actuator so the Gemini nameplate is to the left.
Grasp the pinion assembly by the lower shaft while
making sure the short fiat on the upper shaft of the
pinion assembly faces the nameplate. Insert the
pinion assembly through bottom hole of actuator
aligning the gears of the pinion assembly with the
rack of the pistons in the process.

oriented as shown in Figure 7-10.

CAUTION: Make sure the retaining ring fits into
retaining ring groove on pinion assembly. Pressuri-
zation of actuator without retaining ring in groove on

h - piston assembly may lead to the ejection of the
_ pinion assembly trom actuator body.

13. Replace the thrustbearing. thrustwasher. posi-
tion indicator and retaining ring (fiat side up).

14. Replace the position indicator housing:
secure with two fillister head screws.

15. Gasket — Place actuator body so the name-
plate is on the left. Replace gasket on the actuator
body so the notch in the gasket is at the 10 o'clock
position (see Figure 7-11).

16. To disassembie the Spring Module. remove
the two remaining socket head capscrews which
hold the booster end plate 10 the booster cylinder.

Actuator

Gasket

Figure 7-11. GASKET REPLACEMENT.

NOTE: The Spring Module is designed so that the

19. Grasp spring assembly and remove from
booster cylinder.

)\ Spring
Housing ~ Spring
Q‘) Housing

Orie Piece Degign o Disc

Spring
Housing

Two Piece Design

Figure 7-12. SPRING HOUSING DESIGNS.

20. Remove O-ring from booster piston.

21. Loosen assembly bolt in spring cartridge
assembly.

CAUTION: The plunger O-ring Is captured between
the piston bearing and booster cylinder and usually
need not be removed, however, the use of a solvent
to clean this portion of Spring Module may distort
the O-ring.

22. Clean assembly bolt, outboard support,
spring, booster piston and booster cylinder.

23. Regrease the booster cylinder wall, booster
piston, spring, outboard support and assembly bolit
liberally.

NOTE: We recommend the use of Houghton Cindol
2321 which is standard in all actuators shipped by
the factory. Automotive chassis lube orcupgreaseis
adequate for most applications.
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Spring
Housing

Spring Housing
Gasket

Booster
End Piate

Figure 7-13. SPRING HOUSING/BOOSTER
END PLATE ORIENTATION.

24. Reassemble the spring assembly by securing
the assembly bolt through the ocutboard support,
spring and booster piston.

25. Grease the booster piston O-ring and reinstall
on booster piston.

26. Insert spring assembly into booster cylinder
being careful not to pincti the booster piston O-ring.

27. Place booster gasketiomo-b,q_.gster ¢ylinder
over spring. s

28. Place spring housing disc in spring housing if
the spring housing is of the two piece design. Place
spring housing gasket over spring housing so that it
rests on rim at open end of spring housing. Insert
spring housing with gasket through booster end
plate (see Figure 7-13).

NOTE: Rim at open end of spring housing fits into
groove in booster end plate.

29. Place end plate with spring housing onto
spring module assembly.

30. Align booster end plate with holes in booster
cylinder and tighten the two short socket head
capscrews numbered 1 and 2 in Figure 7-14).

SR Stamp Air Inlet Port

Figure 7-14. SOCKET-HEAD CAPSCREW
LOCATIONS.

31. To mount the spring module on actuator body
place the spring miodule assembly in position with
the air-inlet on the -same side as the plugged mid-
section port on the actuator body. The stamped
“SR" identification on the far side of the spring
module should be on.the same side as the actuator
nameplate.

7.8.4 Remounting Pneumatic Actuators

1. Turnthe valve stem to orient the valve ball to the
position desired for spring action, i.e., spring to
open or spring to close. Observe the OPEN/SHUT
indicator mounted on the actuator shaft to assure it
reads the appropriate position for spring action. f
not, remove the two screws which hold the OPEN/
SHUT indicator cover on the actuator body, rotate
the cover 180°, and replace the screws. Recheck the
OPEN/SHUT indicator to assure it reads the appro-
priate position for spring action.

2. Mount the ac'uator/bracket assembly on the
valve so that the 12 point socket engages the stem
nutand so the appropriate shaft notch engages the
drive key lug. Check the engagement of the valve
body in the bracket 'V’ notch grooves to ensure that
the assembly sits squarely on the valve. When
mounting an actuator to a 1/4- or 3/8-inch 86 series
valve, position the bracket so the valve end plug is
under the clearance groove (see Figure 7-15).

Clearance
Groove

V Notch Grooves

Mex-Head
Capscrew

Q Mounting
Clamp

Figure 7-15. PNEUMATIC ACTUATOR
REASSEMBLY.

3. Piace the mounting clamp around the bottom
of the valve body and secure the actuator/bracket
assembly with the two hex head capscrews provided.

4. Recheck the orientation of the valve bali and
actuator OPEN/SHUT indicator to assure that they
correspond. If they do not, remount the actuator and
check procedure beginning with step 1.

7.9 3-WAY SOLENOID VALVE (AIR)
(See Figure 7-17)
Valve Disassembly, Repair, And Reassembly

1. Turn the control power off. Turn off the air
supply.

2. Bleed oft the air trapped in the pneumatic
piping. Disconnect the air tubing from the valve to be
worked on.

CAUTION: When metal retaining clip disengages,
it will spring upward.

3. Remove cover screw, cover. retaining cap or
clip and nameplate.

Slip yoke containing coil, sleeves and insulating
washers off plugnut/core tube subassembly. insu-
lating washers are omitted when molded coil is used.

4. Remove the threaded rods which secure the
seven solenoid valves together. See Figure 7-16.

.’ End'Prate

Lockwashers

Nuts /Q/‘)

Figure 7-16. DISASSEMBLING 3-WAY
SOLENO!D VALVES.

Threaded Rod

5. Slip out body, body gaskets and gasket
retainers.

IMPORTANT: Note the position of the notch in the
gasket retainer so they may be reassembled in the
same manner. The position of the gasket retainer
determines the form of flow (normally -open or
normally closed). Refer to Figure 7-17 for instruc-
tions on positioning body gaskets and gasket
retainers.

6. Unscrew bonnet with the special wrench adap-
tor provided in the Repair Parts Kit. Remove
plugnut/core tube assembly with bonnet gasket
attached.

7. Remove body gasket, core assembly and core
spring.

8. A 4-40 machine screw (provided in Repair Kit)
serves as a seif tapping screw to remove insert from
body. Thread screw a few turns in one of the holes
located in flat surface of insert (either of two holes
where disc holder legs are not present may be used).

9. Remove insert by using a pair of pliers on the
head of the screw. Remove three gaskets, disc
holder, disc and disc spring. Tag disc spring to
ensure proper reassembly. When replacing disc
holder in insert, do not use the hole used by the
mechine screw for insert removal.

10. Reassemble in reverse order of disassembly,
paying careful attention to Figure 7-17.

11. Lubricate all gaskets and O-rings with Dow-
Corning 111 compound oran equivalent high-grade
silicone grease.

12. When replacing insert into body. twist slightly
to reduce the possibility of gasket damage.

13. Torque solenoid bonnet to 90 %10 inch-
pounds. ’

14. The threaded rods should be tightened evenly
to insure proper gasket compression.
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CHANGED.

Figure 7-17. 3-WAY SOLENOID VALVE GASKET RETAINER POSITION.
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7.10 PRINTER ASSEMBLY
(See Figure 8-12)

7.10.1 Changing Paper (See Figure 7-18)

NOTE: Printcon is designed to use 2-3/8 inch wide,
one-ply paper tape as supplied by AMSCO. Paper
tape supplies must not be stored in areas of high
humidity or temperature.

A colored bar will appear on the paper tape indi-
cating that the roll is near the end and should be
replaced.

Paper

Advance

Toggte

Switch Pape:
Slo

inserting Paper

1. Open printer door. Swing printer assembly
forward and downward and allow it to rest in service
position.

2. If paper has been inserted into the record
storage area, it will be necessary to remove the
stored record before continuing. Refer to paragraph
7.13.3, Removing Stored Record.

3. Raise front paper spindle.

4. Remove empty paper spool by sliding it to the
right.

5. Slide fresh paper roll onto spindie with loose
end or ends of paper behind the roll going
downward.

Pape:
Advance
Whee!

Upper
Paper Siot

Lower
Paper Siot

Inserting Paper into
Automatic Paper Storage Ares

Removing Stored Record

Figure 7-18. CHANGING PAPER.




6. Insert loose end of roll into paper slot. Using
index finger of left hand. advance paper by pushing
paper advancetoggle switch forward. Turn off paper
advance. Lower paper spindle. If necessary, operate
paper advance again until paper is drawn taut. Turn

. oft paper-advance.

7. Swing printer assembly upward and back into
operating position.

NOTE: Refer to paragraph 7.10.2, Automatic Paper
Storage if paper storage is desired.

7.10.2 Automatic Paper Storage

1. Open door on secondary control panel and
position POWER switch to OFF.

2. Using the paper advance thumbwheel on the
left side of the upper paper siot, advance paper until
it extends 6 to 8 inches below the lower paper siot.

3. Insert the end of the paper tape into the lower
paper slot until full 6 to 8 inches is inserted.

4. Swing printer assembly forward and downward
_and aliow it to rest in the service position.

5. Grasp end ‘of the paper tape, foid the two
corners to form a V and fully insert the end into the
slot of paper take-up spool.

6. Position the POWER switch to ON. Paper take-
up spool will take up the paper until taut.

7. Swing printer assembly upward and back into
operating position.

7.10.3 Removing Stored Record

Printcon is capable of storing an entire roll of paper,
however stored record may be removed at any time.

1. Open door on secondary control panel and
position the POWER switch to OFF.

2. Open printer door. Using the paper advance
thumbwheel on the left side of the upper paper slot,
advance paper until it extends 3 to 4 inches below
the lower paper siot or until all information on the
tape has been advanced.

3. Tear or cut the paper tape.

4. Swing printer assembly forward and downward
and allow it to rest in the service position.

5. Position the POWER switch to ON. Paper will
advance onto paper take-up spool. Position the
power switch to OFF when paper is completely
advanced.
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6. To remove paper take-up spool, release tension
on spring-loaded retaining clip and lift spool from
unit.

7. Remove spool end plate and slide paper from
spindie.

8. Replace spool end plate and return spool to
spring-loaded clip.

9. Refer to paragraph 7.10.2, Automatic Paper
Storage to reload spool.

inked
Ribbon
Cartrioge

Figure 7-19. REMOVING INKED
RIBBON CARTRIDGE.

7.10.4 Changing inked Ribbon Cartridge
(See Figure 7-19) .

1. Tearoff loose end of paperand open door to the
left.

2. Remove old cartridge by placing index finger
behind cartridge and pulling upward and forward.

3. Install new cartridge, with ribbon above loose
end of paper, by placing it into position and snap-
ping it into place with thumbs of each hand.

4. Close door.

7.10.5 Printer Replacement
{See Figures 8-12, 8-15 and 8-16)

1. Open the outer door of the unit.

2. Tilt the printer assembly forward to service
position and remove the two #6-32 screws and
washers from the back of the printer mounting plate
that anchor the silver anodized cover.

3. Remove the cover by disengaging it from the
pivot shoulder screws.

4. Pivot the assembly back to the operating posi-
tion and disconnect J1and J2 connectors which are
plugged into the J20 receptacie mounted on the
upper left edge of the printer mounting plate.

a9n9en van
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§. Printer can now be disassembled by removing
the three 1/4-20 hex nuts — two on the rightend and
one on the left end of the printer. Clip the black wire
from the toggle switch off the old printer and solder
it to the new printer (wire #11).

6. Upon reassembly, verity that the printer stand-
oftis 15/16 inch between the printer mount plate.and
the printer itself. Correct if necessary.

7.10.6. Microswitch Activation Adjustment

1. Liftup the platen and observe the screws which
mount the microswitch bracket to the right side
piate. Loosen them slightly,

2. Adjust the microswitch position so that the trip
point is audible when the platen is paraliel to and
about 1/16 inch below the ends of the side plate.

3. Tighten the screws securely.

7.11 PRIMARY CONTROL PANEL (Cycle Status)
(See Figure 8-12)

1. Remove the metal bracket which covers the
primary control panel.

2. Remove the primary control panel by unfasten-
ing four hex socket head screws.

3. This allows. the primary control panel to be
unplugged and removed for lamp replacement.

4. Carefully swing the lug away from the base of
the lamp to be changed and remove the lamp (see
Figure 7-20).

s
Lamp.
U Lug

Socket
\ Printed
Circuit
Board
Primary
Control
Panel

Figure 7-20. LAMP REPLACEMENT.

7.12 DIGITAL DISPLAY (See Figure 8-12°& 8-13)
7.12.1 Display Panel Overiay Replacement
1. Open the outer door of the unit.

2. Remove #6 x 1/4 self tapping:-screw from top of
upper right-hand corner of display panel door. This
will allow opening door with left-hand swing.

3. Next, disconnect ribbon cable connections
from panel PC Board mounted directly behind panel
door — one connector from PC Board and one
connector from thumbwhee! switch.

4. Remove #4-40 nut from display pane! door
hinge stud at bottom left corner of display door.
Remove hinge stud upward and out. Display ‘panel
door may now be removed.

5. Reverse the procedure to install a new Display
Panel Overlay.

7.12.2 Temperature Thumbwheel Replacement

1. Foilow steps 1 through 3 in the procedure
outiined in Display Panel! Overlay Replacemient.

2. Thumbwheel switch is extracted from assembly
by removing the #4-40 nuts and washers from the
two mounting studs attached to display bracket
assembly.

8. Reverse the procedure to install a new thumb-
whee! switch. )

7.12.3 Display PC Board Replacement

CAUTION: Use extreme care when opening a
container of electronic parts. Avold circumstances
wherein a build-up of static electricity could
discharge.

NOTE: Static electricity is a problem because of its
ability to damage printed circuit boards. If a static
discharge happens to g0 through an integrated
circuit, and the transient current pulse is not
effectively diverted by protective circuitry, the
current from the discharge can flow through the
board and raise the temperature of internal junc-
tions to their melting points. Damage can range from
complete destruction to latent degradation. To avoid
damage, the precautions listed below should be
taken whenever printed circuit boards are being
handied of replaced:

® Always use an ESD safe container when trans-
porting boards from one location to another.
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¢ Do not remove a board from container except at
an approved static station or where machine and
personnet are properily grounded.

® At the very minimum, use a wrist strap grounded
to sterilizer when removing and/or replacing
boards. ’

1. Follow procedure outlined in Display Panel
Overlay Replacement.

2. The display PC Board is removable by first
disconnecting the ribbon cable connector P45 from
the main Printcon PC Board.

3. Tilt the printer assembly forward to the service
position. This permits access to the opening in the
upper rear of Printcon housing where P45 is plugged

PRINTCON DISPLAY PRINTED CIRCUIT BOARD

into the main Printcon PC Board which is mounted
on the back side of Printcon housing. .

4. Display PC Board can now be removed by
disengaging the three circuit board supports.

5. Reverse the procedure to instali a new Display
PC Board.

7.12.4 Printcon Rotary BCD Switches:
Digital Display Board .

Rotary switches to control pressure and temperature

are located on the Printcon Digita! Display Board. See
Figure 7-21 for setting these switches.

J45

g 2

PS-1  PS-2PS-3 PS-5
)

VS-1 VvS-2 vs-4 VS-5

[2)[2] [e] [2][e] [][e]

SET TRANSITION POINT SWITCHES ACCORDING TO THE FOLLOWING DIAGRAMS

SWITCH SETTING

TRANSITION POINT ON FUNCTION

PS-1 82

Ps2 2

PS3 - NOT USED

PSS - NOT USED

vs:1 ‘a2

EACHUNIT = 0.5 IN. HG.)

vs-2 2

V84 54

vs:s os

26 PS|, @ EACH CONDITIONING PRESSURE PULSE -- STARTS VACUUM PULSE.
(0 THRU 99 « 0 THRU 49.5 PSIG; EACH UNIT = § PS1)

1 PS1, @ THE START OF EVACUATION (0 THRU 9 = 0 THRU 4.5 PSIG; EACHONE = 0.6 PSIG)

21 IN.HG. @ THE END OF THE THIRD & FOURTH VACUUM PULSE (00 THRU 59 = 0 THRU 20.5

1IN. HG. @ THE END OF AIR BREAK (0 THRU 9 = 0 THRU 4.5 IN.HO.. EACHUNIT 0.5 IN, HG)
27 . HG. (0 THRU 80 = 0 THRU 30 IN. HG. EACH UNIT = 0.5 IN. HG))
60 SECONDS, STERILIZE TME (0 THRU 99 « 99 SECONDS)

Figure 7-21. PRINTCON DIGITAL DISPLAY PC BOARD SWITCH SETTINGS.

ey
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Figure 7-22. CHANGING THE BATTERY.

7.13 MAIN PRINTCON PC BOARD (See Figure 8-12)
and DWG. NO. 146654 in Section 6)

7.13.1 Changing The Battery (See Figure 7-22)

1. If necessary to replace battery (Lithium coin
cell), proceed as follows:

a. Turn POWER switch to OFF.

b. Remove bottom screws on primary panel and
litt up off catches. (Carefully remove two electrical
connections and set panel aside.)

c. Remove battery from holder and instalt
replacement battery.

d. Return printer assembly and closed door.

e. Turn POWER switch ONand reset time and
date if necessary.

7.13.2 Changing Units of Dispiay
(Refer to Table 7-1)

1. The visual display and prinfing of temperature can
be either in degrees Fahrenheit or Celsius. To make
this adjustment, locate the service switch on the
Printcon Control Printed Circuit Board (forlocation, see
Figure 7-24). Using a pencil or pen point, tum switch #1
fo the altemate position. Return printer assembly
upward and back to operating position. Close door.

TABLE 7-1. PRINTCON SERVICE SWITCH

SETTINGS.
Switch
Feotuie No(s). Setting.
Temperature in
FAHRENHEIT A OFF
Temperature in : .
CELSIUS 1 ON

Pressure (English) in
PSIG: Vacuum in IN HG 2 OFF

Pressure (Metric) in
KG/CM*; Vacuum in

MM HG 2 on
Single precision .3 OFF
Extended precision 3 ON

Capacitance Teansducer:
BESCO 5v = 50 psia 4 OFF
Stiain Gauge Transducer:
SENSOTEC 36 mv =
50 gsia 4 ON

Temperature Overgrive

TS2 = TSt 5687 5 OFF. 6 OFF. 7 OFF
TSz = TS1 + 05°F 5687 5 ON. 6 OFF, 7 OFF
TS2 = TS1+ 11 F 5.6.47 5 OFF, 6'ON, 7 OFF
TS2 = TS1+ 16 F 5687 5 ON. 6 ON, 7 OFF .
TS2 = TS1 « 21 F 5,687 5 OFF. 6 OFF, 7 ON
TS2 = TS1+27F 5687 5 ON. 6 OFF, 7 ON
TS2 = TS1+32F 56487 5 OFF, 6 ON, 7 ON
TS2 = TS1+ 38 F 5687 5 ON. 6 ON, 7 ON
Spare Switch 8 Unused

2. The display and printing of pressure can be
eitherin English (PS) gauge and inches Hg vacuum)
or metric (kg/cm? gauge and millimeters Hg). To
make this adjustment follow the procedure in step
oneandturn service switch #2 to alternate position.

3. The display of temperature and English pres-
sure can be either single precision (no decima!
places showing) or extended precision (one decimal
place showing). Metric pressure shows one or two
decimal places. Metric vacuum always shows no
decimal place. To make this adjustment foliow the
procedure in step one and turn service switch #3 to
alternate position.

190981 722
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7.13.3 Adjusting Temperature Overdrive

For special applications, the temperature overdrive
may be adjusted in increments as shown in Table
7-1. For example, it the temperature thumbwheel
setpoint is at 270 F (132 C), the actual control
temperature can be from 270 F t0273.8 F depending
on how service switches, 5, 6 and 7 of switch #1 are
set.

7.13.4 Setting The Year Switches

1. The LED yearasshown on the Printcon display
and printout does not automatically changé on
December31st. It must be setannually. To make this
adjustment locate rotary switches S2 and S3 on the
Printcon Contro! Printed Circuit Board. Using a
small screwdriver, turn' the pointer to the desired
digits (example: for 1985, set $3 at 8 and S2 at 5).

2. If no year display is needed. the switches may
be set as follows: set S3 at 8 and S2 at 0. The month
and date will still be displayed, but no year will be
shown or printed.

7.13.5 Printcon PC Board Replacement

CAUTION: Use extreme care: when opening a
container of electronic parts. Avoid circumstances
whereln » bulid-up of static electricity could
discharge.

NOTE: Static electricity is a probiem because of its
ability to damage printed circuit boards. If a static
discharge happens to go through an integrated
circuit, and the transient current pulse is not
effectively diverted by protective circuitry, the
current from the discharge can fiow through the
board and raise the temperature of internal junc-
tions to their meiting points. Damage can range from
complete destruction to latent degradation. To avoid
damage, the precautions listed below should be
taken whenever printed circuit boards are being
handled or replaced:

® Always use an ESD safe container when transport-
ing boards from one location to another. .

\
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® Do not remove a board from container except at
an approved static station or where machine and
personnel are properly grounded.

® Atthe very minimum, use a wrist strap grounded
to sterilizer when removing and/or replacing
boards.

1. Open the outer door of the Printcon unit. The
entire unit must be removed from the control
column,

2. Remove the front cover panel from the column
by taking two cap screws out of the top of the cover
and two #10-32 scrwes out of the bottom.

3. Take off the primary panel by removing four
#8-32 mounting screws and washers. It is not
necessary to disconnect P16 from the primary panel
it care is exercised.

4. Tilt the primary panel forward and reach
through the primary panel mounting bracket to
disconnect P40 and P48 connections. Disconnect
green ground wire #103 from Printer assembly
bottom.

NOTE: Plug P16 (from primary panel) and plug P40
{from main Printcon PC Board) are identical in
construction. Proper identification must be ob-
served- at reassembly. Plugs are labeled on the
harness and must be installed on the correct PC
Board.

5. Remove the four #8-32 Printcon unit mounting
screws located two on each side of the unit. Access
to the top two screws must be made by opening the
display door at the top of the unit. Printer unit must
be tilted forward to remove the lower two screws.

6. Printcon unit can now be removed from the
column. Main Printcon PC Board is removed from
the unit by extracting the eight #6-32 mounting
screws and standoffs.

7. Reverse the procedure to install a new main
Printcon PC Board.

7.14 PRESSURE TRANSDUCER REPLACEMENT

1. Remove the meta! bracket which covers the
primary control panel.

2. Remove the primary control panel.

3. This givesaccessto plug P47 onthe upper right
section of the main Printcon PC Board. Unplug P47.
Identity the cable coming from the pressure trans-
ducer (usually red) and then extract all pins of this
cable from plug P47.

4. Loosen the cable clamp at the rear of the
control box which secures the pressure.and tempera-
ture probe cables. Cut the tie-wraps inside the
controi assembly securing the pressure transducer
cable. Pull the pressure sensor cable out of the
control assembly.

§. Cut the tie-wraps which secure the pressure
transducer cable to the frame of the machine.

6. Remove the pressure transducer trom the
piping. Mount the new transducer. Run the cable
into the control assembly through the cable clamp.
Instal! the pins of the cabie into plug P47 following
the electrical schematic in Section 6. Install new
tie-wraps to secure the cable inside the control
assembly and atong the frame of the machine.

7. Check the pressure calibration as outlined in
paragraph 7.17 of this Section.

7.15 TEMPERATURE PROBE REPLACEMENT

1. Follow the instructions outlined in the pressure
transducer replacement to gain access to plug P47
on the main Printcon PC Board.

2. Free the cable from any supports or ties to the
sterilizer. Remove the cable from the control
assembly, and remove the probe from the sump.

3. Install a new temperature probe and compres-
sion fitting in the sump bushing. Run the cable into
the control assembly through the cable clamp at the
rear of the assembly. Follow the electrical schematic
in Section 6 of this manual to install the new pins into
plug P47. Install new tie-wraps in place of ones
which were cut.

4. Check the temperature cafibration as outiined in
paragraph 7.17 of this Section.
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F4 Picotuse

18V, 2
{ Ame) F3 Picotuse

12V, 1 Amp)

F2 Picotuse
(12V, 4 Amp)

Figure 7-23. POWER SUPPLY FUSE LOCATIONS.

7.16 REPLACEMENT OF PRINTCON POWER
SUPPLY FUSES

If fuse replacement is necessary, refer to Figure 7-23
for locations of these fuses. (See Figure 8-11 for tuse
part numbers.)

7.7 FIELD CALIBRATION OF CONTROL
7.17.1 Special Tools And Equipment Required

NOTE: The measuring devices should be calibrated
against NBS (National Bureau of Standards) trace-
able equipment and the inaccuracies of the devices
shouid be known via a calibration report sheet.

1. Compound pressure gauge, resolution to 1/2
PSI, 50 PSI full scale minimum.

2. Potentiometer, resolution to 1 degree F, Doric
400A with type T thermocouple wire, or equal.

3. Digital voltmeter or multimeter, resolution to 1
mV DC, B & K mode! 2800 or equa!.
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4. Pressure seal for thermocouple wire, “Conax"
style or equal, (P-382782-091). :

5. Tee, 1/4 NPT.
6. Nipple, 1/4 x 12 (or longer).
7. 8-inch piece of 2 x 4.

NOTE: All adjustments in this procedure should be
checked whenever the main Printcon PC‘Board (P-
146651-032) is replaced. If the temperature probe is
replaced, check the temperature calibration only. If
the pressure sensor is replaced, first check the
pressure calibration. Then, because the temperature
accuracy is affected by pressure adjustments, check
the temperature after adjusting the pressure.

7.17.2 Procedure

1. Install the compound pressure gauge and
potentiometer as shown in Figure 5-1 of the Field
Test Procedure. Use a piece of autoclaving tape to
tape the thermocouple wire to the temperature
probe.

2. Check the Service Switch (SW1, 8 pole dual
in-line) on the main Printcon PC Board for the
following settings:

#1 — oft (Fahrenheit temp)
#2 — off (English units for pressure/vacuum)

#3 — on (display tenths on temperature &
pressure)

#4 — on (strain gage input)

#5 — off

#6 — on

#7 — on

#8 — not used

3. Remove the metal bracket securing the primary
control panel to the control assembly. Unfasten the
four mounting screws for the primary control panel.
Throughout the calibration procedure, leave the
primary control panel plugged in. Carefully let the
cable support cotrol panel while adjustments are
made through panel mounting area.

4. Locate test points TP4, TP5, and TP6 on the
main Printcon PC Board (see Figure 7-24).

5. Connect the negative lead of the voltmeter to
TP6. Turn the control power on. Measure and make a
note of the voltage at TP4. This will be approximately
10-volts DC. Now measure the valtage at TP5 and
adjust potentiometer P1 until this voltage is exactly
1/2 of the voitage measured at TP4.
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P0

p—— Steam Temp. Trim
J2 ﬁ i ,:{ L — Gas Temp. Trim
D ik i/_

]
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TPI<@ @ Pt1{— Converter Reference
P29 ®@P21+—aan
Jag TP1-@ EP34— Pressure Trim
= o ©—F4— TP4(VRe. 1)
©—1—— TP6 (DC Common)
340 @—1—TP5(VRet. 2)
138 @—1—— TP7 (5.Vott Bus)
Jaa
U 88—t veonr
DOJ48 0 —4— Service Swich
J43 .

Figure 7.24. éRINTCON PC BOARD TEST POINT
AND POTENTIOMETER LOCATIONS.

NOTE: This setting was made at the factory and
should not require adjustment. However, if adjust-
ment is required, follow the instructions carefully as
this setting greatly affects the overail accuracy.

6. Turn power off. Using the 2 x 4, block the
unioad door closed.

7. Turn the power back on. After the lamp test,
observe the pressure display. At sea level, adjust
potentiometer P3 to read 0.0 PSIG.

NOTE: The control will monitor LS14 (unload door is
open) for one minute, waiting for it to activate. At the
end of one minute, an alarm will sound. If the
adjustment to P3 is not completed by the end of one
minute, turn the power off and then on and complete
the adjustment.

For altitudes above sea leve!, adjust P3 according to
the approximation of 1-inch Hg vacuum displayed
for each 1000 feet altitude . For example, for an
elevation of 2700 feet, set P3 to display 2.7 in. Hg
vacuum. Thisis.a "coarse” adjustment only because
the control will “autozero™ the pressure display
when the unload door opens (LS14) during the initial
“power on" sequence.

[LLLT LR L]

8. Remove the 2 x 4.

9. Turn the power off and then on again. The
pressure display should “autozero” when the unioad
door opens. Set the temperature on the thumb-
wheels to 295 degrees F. and press the CYCLE
START button. Press on the “basket on load table”
limit switch (LS11) to start a cycle.

10. Let the cycle proceed into the CONDITION
phase. Wait until the timed purge has completed, and
the pressure has risen to the steam regulator setting
and stabilized. Adjust potentiometer P2 until the
Printcon pressure display agrees with the compound
pressure gauge. Then, adjust potentiometer P9 until
the Printcon temperature display agrees with the
temperature readout device. Always adjust P9 after
adjusting P2.

11. Abort the cycle with the ABORT CYCLE
button. Let the pressure exhaust completely from
the chamber. Because the adjustments made to P2
and P3 interact somewhat, repeat steps 6-10 until
the interaction is eliminated (0.1 PSIG).

12. Reset the sterilizing temperature to 285
degrees F. Reset the display options on the service
switch on the main Printcon PC Board to the desired
settings. -

7.18 /O1 EXPANDER PC BOARD #2 (P-1 46588-076)

There are two four-pole, dual in-line (DIP) switches on
this PC boardlabeled SW1 and SW2. SW1 controls the
number of pressure/vacuum pulses to be performed
after the initial two 45 second pulses. The standard
Setting is #1 ON, #2 ON, #3 OFF, #4 OFF, which gives
two additional pulses. This is the standard Amscomatic
terminal sterilizer conditioning phase setting as of this
print date, and should not be altered.
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The second switch SW2, position #1, when OFF,
displays the status/error codes on the primary display
panel continuously. When position #1 is ON, status/
error codes are displayed only during an alarm
condition. The remaining positions on SW2 are not
used.

7.19 /02 EXPANDER PC BOARD #3 (P-1 46590-008)

There are two four-pole, dual in-line (DIP) switches on
this PC board labeled SW1 and SW2. These switches
control the dry time. SW2 serves as the "most
significant” digit of the dry time, and SW1 serves asthe
"least significant* digit. The standard sefting is 4
minutes, which is "0" on SW2, and "4" on SW1. Other
dry times can be set, as follows:

DIGIT DESIRED ON
SW1 OR Sw2 # L IO
0 ‘'OFF | OFF | OFF | OFF
1 ON | OFF | OFF | OFF
2 OFF | ON | OFF | OFF
3 ON | ON | OFF | OFF
4 OFF [ OFF | ON | OFF
5 ON | OFF | ON [ OFF
6 OFF | oON | ON | OFF
7 ON | ON | ON | OFF
8 OFF | OFF |OFF | ON
9 ON |OFF | OFF | ON

For example, if a 20 minute dry time is desired, SW2
is set to "2, OFF, ON, OFF, OFF; and SW1 is set to
*0", OFF, OFF, OFF, OFF.

120360-733
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SECTION 8
®

ILLUSTRATED PARTS BREAKDOWN

Bagle 2400 Teminal Sterilizer assemblies and
components are illustrated and identified on the
following pages. The part number. description and
quantity requiredfor each usage is given. Each
indentation in the description represents the
assembly level. The UNITS PER ASSEMBLY
column is specific for the given assembly or
subassembly level.

et seeee ree §

HOW TO USE THE ILLUSTRATED

PARTS BREAKDOWN:
) 1. Determine the function and application of the
a part required. Turn to the list of lllustrations
TH lS PAG E and select the most appropriate title. Note the
' N TE N T l O NA L LY L E FT . illustation page number.
B LA N K 2. Tum 1o the page indicated and locate the

desired part on the illustration.

3. From the illustration, obtain the index number
fassigned to the part desired. Refer to the ac-
companying description for specific information

regarding the part.
TYPICAL INDENTATION EXAMPLE

PANEL ASSEMBLY: Non Operating End, 16 ...................

PANEL ASSEMBLY: Non Operating End, 20" ...................
No indentation — PANEL, Upper.....................ooooii
part of top PANEL Upper..................c.....oo L.
assembly SPACER...............oooi i

PANEL, Primary Convol ..........................00
One indentation — PO LAMP
(18t subassembly) SCREW, Butiress Head Socket, #8-32x3B....................
Part of above item WASHER, Flat.......................

‘ with no indentation ~—
8-1
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Figure 8-1. EXTERNAL PANELS AND TRIM.
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FIG. &

. )
v .. PART v UNITS PER
INN%E.X NUMBER C DESCRIPTION ASSEMBLY
8-1- P 639172 | 030 EXTERNAL PANELS AND TRIM ............ 1
1 | P 617100 | 436 NAMEPLATE ... ioiiiiinininiinnnnnn, 2
2 | P| 19677 | 041 LOCKWASHER .........ovuiinrnnnnnnnnn, 24
3 |p 9661 | 041 SCREW, Round head (#10-32 x 5/8) . 20
4 1P 5511 | 041 WASHER, Flat ......vovvinunnnnnnnnn.. 20
5 | P|617100 | 361 PANEL, Top unload .........oouvunn... 1
6 | P 626973 | 982 PANEL, Upper unload ................. 1
7 1P €17100 ( 428 COVER, DOOr ..vvvvviniiiinnannnnnnn.. 2
8 P 2959 | 041 NUT, Hex (#10-32) ........cvunnn.... 6
9 |P 9282 | 041 SCREW, Flat head (#10-32 x 3/8) ..... 6
10 P | 54751 | 010 PANEL ittt ie e, 2
1]r 3984 | 041 SCREW (#6-32 x 3/8) ....o.ovuvuun.... 8
121 P | 19675 041 LOCKWASHER (#6) .....vuvvievnrvnnnnn.. 16
13f P 5469 | 041 WASHER (#6) .....ooovuiunnennino .. 16
14 ( P | 135226 | 045 SUPPORT ottt 2
151 P 1617100 | 360 PANEL, Top 108d +.evvvvnnvnnnnnnn.... 1
16 [ P 1626973 | 984 PANEL, Upper 10ad .........ovuun.... 1
17 | P | 134468 | 401 PANEL, Top RH load .................. 1
18| P 1134468 | 402 PANEL, Top LH load .....covuvunnn.... 1
19) P | 90169 | 045 SCREW, Self tap (#10 x 3/8) ......... 12
20 | P | 134468 | 404 PANEL, Bottom LH Toad ............... 1
21| P | 134468 | 403 PANEL, Bottom RH load ............... 1
22| P | 56396 196 HINGE ..o, 2
231 P | 56396 | 198 ANGLE ... i 2
24 1P| 51699 | 010 PANEL, Trim load .......... e 1
251 P 4682 | 041 SCREW, Round head (#8-32 x 3/8) ..... 42
26} P | 19676 | 041 LOCKWASHER (#8) ...vvvviunrnnnnnnn., 142
27 [ P | 92004 | 001 ACTUATOR, Load ...vvvunvnvnennnnnn... 1
28| P 3153 | 041 NUT, Hex (#8-32) ..........o0vuv.... « |2z
291 P | 54762 | 010 PANEL ovnieiiiiiiiiiiinennnn, 2
30 (P | 54850 | 010 PANEL, BOttom ..........oo0veuunnnnn.. 2
31 P | 98045 | 010 PANEL, Kick ... 0 ..ovvvuunnn.n.. N 2
321 P 92003 | 001 ACTUATOR, Unload-.........ouinennnn.. 1
33| P | 150689 | 001 LABEL, Warning ...............oou.... 2
34 | P | 134468 | 397 PANEL, Bottom RH unléad ............. 1
35| P [134468 | 393 PANEL, Top RH unload ................ 1
36 [ P | 134468 | 399 PANEL, Bottom LH unload ............. 1
37 [ P | 134468 | 395 PANEL, Top LH unload ................ 1
38| P 51700 010 PANEL, Trim unload ........... teeenen 1
8-3
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; Figure 8-2. SHELL AND STAND ASSEMBLY.
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PART \s/ UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY

8-2- SHELL AND STAND ASSEMBLY ............. 1
1| P 783491061 |GUIDE PACKAGE, Feeder unit ........... 1
P | 136806 { 917 SHELL ASSEMBLY .........oeovvuunvnni., 1

2 | P| 51294 1| 061 - SUPPORT, Rail ...ovvvununnnnnnnnn.. 6
3 | P| 51652} 063 . ANGLE, Support, left hand .......... 1
4 | P 51651 | 063 . ANGLE, Support, right hand ......... 1
5 | P 51580 061 - SCREW, Flat head (1/4-20 x 3/8) .... |6
6 [P 3099 | 042 NUT L 8
7 | P| 19687 | 061 LOCKWASHER (37/8) v..evvevennunnnnnnn., 4
8 P 15339 045 SCREW (3/8-16 x 1-1/8) vuuvvvurnnn... 4
g |P 5503 | 045 WASHER . iuiiiiiinniiiiiiinnnnn 4
P | 98036 | 091 STAND ASSEMBLY ....vivninnnnnnnnn., 1

10} P | 98163 010 < FRAME L, .. 11
117 P 3123 045 < NUT, Hex Jam .....ooiiunnnn. .. 4
12| P 3107 | 045 < NUT, Hex oo, 4
13| P | 91054} 045 . FOOT, Leveling ......oouvvununno.. .. 4
141 P | 51756 | 010 S PLATE e 1
151 P 3099 | 042 SNUT 4
16 | P | 19580 | 041 - LOCKWASHER ©.ovuuininvnnnnnvnnnnnn, 8
171 P | 17263 042 - WASKER oot 8
18| P | 31838 042 CAPSCREW, Hex head (3/8-16 x 1) . 8
P { 91057 | 091 CASTER ASSEMBLY, Stand ............. 4

19| p 3101 [ 0914 NUT, Hex .oovvvninnnnnnnnnnnnnn.. 4
20 P | 19681 | 045 LOCKWASHER ........ccovvuiivnnn.. .. 4
21| P [ 91058 | 091 <« CASTER tovviiiniiiiiii i, 1
22| P} 91059 | 010 <« ANGLE ..., 2
23| P 3872 | 091 - . BOLT, Hex head ................... 4
24 | P | 91287 { 045 - ROD, Caster ......ovvvevnenninnnnnn., 4
25| P 3185 | 091 < COTTER PIN Levvvniiivinnnnnnn 8

8-5
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S
PART v UNITS PER
‘ . "ﬁ)OE.x NUMBER [ DESCRIPTION ASSEMBLY
8-3- FRAME AND CONTROLS: Load End ........ 1
1 1P| 54796 { 010 SUPPORT, Frame ...................... 2
2 )r 3515 | 041 WASHER (1/4) ....... .. ... ... 6
3 1P| 19678 045 LOCKWASHER (1/4) ............ P 14
4 1P| 134111 091 SCREW, Socket head (1/64-20 x 5/8) ... |12
5 | P | 141212 | 072 BOX, Intertace..............ccccoovv 11
6 | P 93909 | 694 BRACKET, Gauge, Non-Operating End................ 1
7 | P| 90525 091 GAUGE, Chamber Pressure ...................... 1
8 |P 5503 | 045 WASHER, Flal.........coooovevrerrevrvernnoo 2
9 | P | 129356 132 WASHER, Bellville ........................... ... 2
10 NOT USED
11| p 9313 | 041 SCREW, Round head (#10-32 x 5/16) ... 2
12(p 19677 | 041 LOCKWASHER (10) ooovooii Ll 10
131 P 9316 | 041 SCREW, Round head (£10-32 x 3/4) ... 8
14 p 17589 | 045 WASHER ©..ovvviiiieaai T 6
150 P | 31599 | g4 WASHER ....vvvvuiinannnnn 2]
161 P | 97168 | 010 BRACKET, Switch ............ ... .00 1
17| p 3040 | 042 NUT, Hex (1/4-20) ................... 8
181 p 3978 | 056 SCREW, Flat head (1/4-20 x 5/8) ..... 2
191 P | 146653 | 832 FRAME ASSEMBLY ....... ettt 1
20 P 2960 | 042 NUT, Hex (£10-32) ........... ... 8
. . 211 P | 150825 | 367 SPACER uvvuvuiiiuuia o 4
221 P | 134471 039 PRIMARY PANEL ................ 00" 1
23| P 9315 { 041 SCREW, Round head (#10-32 x 1-1/4) .. 4
24 1 P | 134471 | 063 HARNESS ASSEMBLY ................... 1
25| P | 24488 | 091 WASHER ©vuvvvuvunnunnnnnnnn il 2
26| P | 18131 091 LOCKWASHER (#10) .......... ... .07 4
27| P | 93909 | 266 SUPPORT ..vvviiiene o 1
28| P 9661 ( 041 SCREW, Round head (#10-32 x 5/8) .... 2
29| P | 55333010 SUPPORT, Cross ...................... 1
30| P | 80988 | 091 LEVER, Switch ............ ... .0 1
31[P | 809781 001 SWITCH, Limit .. ..., ., .. o 70" 1
32| P 1150658 | 001 SUPPORT, Switch ...oeuuuunnn.. .. 1
33| P 81147 001 SUPPORT ...vvvii it 2
34| P 80984 | 091 ACTUATOR, Switch .............. 07" 1
35 P | 134471 | 050 SWITCH AND WIRING ASSEMBLY ....... ... 1
)7
Figure 8-3. FRAME AND CONTROLS: Load End.
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Figure 8-4. FRAME AND CONTROLS: Unload End.
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PART UNITS PER

lt:z:x NUMBER ::/ DESCRIPTION LY

8-4- FRAME AND CONTROLS: Unload End 1
1| P |146653 |833 FRAME ASSEMBLY . 1
2|P | 19678 |045 LOCKWASHER, 1/4 24
3|P 3040 |042 NUT, Hex. 1/4-20... 10
4|P | 80984 |091 ACTUATOR, Switch 1
S|P | 56399 |126 SWITCH AND WIRING ASSEMBLY 1
6|P | 31599 |041 WASHER, Flat 2
7|P [ 13411 |09 SCREW, Socket Head, 1/4-20 x 5/8 . 16
8P | 54796 [010 SUPPORT, Frame .. rereerre e naraen 2
9lP 3515 (041 WASHER, Fiat, 1/4 8
10(P | 5503 (045 WASHER, Flat ................. . |4
11} P | 45606 {091 SCREW. Hex Head. 1/4-20 x 1:3/8 ........cooovcvevrr 4
12| P | 81132 |001 SPACER ........ AT 4
13|P 3985 {041 SCREW, Round Head, #6-32 x 3/4 .
14| P | 84116 {002 LOCKWASHER, #6 .........comvrreernnnncesioemsrrsio oo seteeens 2
15| P 134471 {063 HARNESS ASSEMBLY .... foe ] ]
16|P | 9613 |041 SCREW, Round Head, #10-32 x 3/4...................... 8
17| P | 19677 {041 LOCKWASHER, #10 2
18| P | 17589 (045 WASHER . 2
191P | 97168 |010 BRACKET, Switch ........... B 1
20| P | 93908 |939 CONTROL PACKAGE ....................... e e sanee 1
21| P [146653 [834 * POWER INPUT BOX ASSEMBLY (See Fig. 8-8) ........... 1
22| P 1146653 |836 * PRIMARY PRINTER CONTROL ASSEMBLY (See Fig.8-12) .. |1
23| P |146653 |909 * CONTROL BOX ASSEMBLY, Processor (Ses Fig. 8-10) .......... 1
24| P 2960 (042 NUT, Hex, #10-32 . |ae
25| P | 54844 (010 SUPPORT, Pane! 1
261 P 3978 |056 SCREW. Flat Head, 14-20 X 5/8.............ooooovvvcrerrsoo 2
27| P | 56399 {133 SUPPORT, Cross 1
28| P | 90525 |091 GAUGE, Chamber Pressure Fearsereener 1
29 (P | 90730 |091 GAUGE, Jacket Pressure e 1
30| P | 93909 |695 BRACKET, Gauge 1
AP | 24488 |091 WASHER, Flat ... 2
321 P 1129356 [132 WASHER, Bellville 4
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Figure 8-5. LOAD AND UNLOAD SWITCHES.
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FIG. &

S
DEX PART \Y UNITS PER
'NNOE. NUMBER [ o DESCRIPTION ASSEMBLY

8-5- LOAD SWITCHES v.uvvvvivnnennnnnnnnn.. 1
UNLOAD SWITCHES v.vvvvrvnnnnnnnnnnn.. 1
1 P 9316 | 041 SCREW, Round head (#10-32 x 3/4) .... 414
2 | P} 19677 | 041 LOCKWASHER (#10) vvuvevurnvnnnnnnn. v, 414
3 ] P} 17583 ) 045 HASHER 414
4 | P| 56368 001 PLATE, Support RH ........\vuuunn.... 11]1
5 [ P | 19680 | 041 LOCKWASHER (3/8) wevnvivinnnnnnnnn., 414
6 (P 3099 | 042 NUT, Hex (3/8-16) vvuvvivennvnnnn. ... 212
7 | P 17263 | 042 WASHER ...... ettt es e e eeeenacaeen 414
8 | P | 31838 042 SCREW, Hex head (3/8-16 x 1) ........ 414
9 |pP 3987 | 041 SCREW (#8-32 «x 3/8) i 414
10| P | 32403 | 061 WASHER . itiitiiiiini e, 414
111 P} 19676 | 041 LOCKWASHER (#8) 414
121 P | 800111 045 TWIN NUT oo 2|2
131 P | 56366 (001 0 212
141 P | 56370 001 PLATE, Support tH ..., 111
15| P | 10453 042 WASHER, Flat ...o.vivviiivnnnnnnnnn.., 4 |4
16 | P | 80984 | 091 ACTUATOR, Switth v.ovuvvninannnnnnn., 212

171 P | 141212 045 SWITCH AND WIRING ASSEMBLY .......... 1
P | 141212 { 040 SWITCH AND WIRING ASSEMBLY 1

8-11
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‘ FIG. & s
‘ . INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-6- P [630938 (068 [LOADING UNIT (1 Basket exit) ......... 1

P 1630938 | 069| LOADING UNIT (2 Basket exit) ..... SOTOR B B

P 1630938 [070| |LOADING UNIT (3 Basket exit) ......... 1
: (Incl. unloading unit - See Fig. 8-7)
1 | P |134385 | 001| [PAN, Loading ..........oovveunnnnn.. .. 1{1]1
2 [P} 80978 | 001 [SWITCH, Limit ..ooomnnnnnnoinnnoiilt 222
3 [P f 80984 | 091] [ARM, Oper ....................oo 111
4 [P | 76886 1 085] ISPACER .....o.uuevnnnnnnsoott 222
5 [P | RM9151103| [TUBE (1/4 x .03 x 108) ...oovooonno, 21212
6 | P| 455651091 |FITTING, Comp (1/4 ODT x 1/4 1pS) .... |6 |6 |6
7 1P 17263 | 082] [WASHER, Flat ........................ 2022
8 | P | 19680 | 041| [LOCKWASHER (3/8) .................0°"" 222
9 [P | 3099 |042| [NUT, Hex (3/8-16) ......ovoooiiii00" 2|22
101 P | 15287 1 041| [SCREW (#10-32 x 1/2) ..ovooonnrro i 0 2144
11| P | 19677 [ 041) |LOCKWASHER (#10) v.ounnooonnn 000 6(6(6
121 P 1 81029 | 063| [ACTUATOR, Limit switch ............... 1111
131 P 1 16451 | 042| [SCREW (#10-32 x 5/8) v...ooonoorono 2122
141 P 1 51783 10850 [STUD ..ouuuvsss s 000 2{2 |2
151 P 1 3097 | 041 [NUT, Hex (1/4-20) ......... . ioow- 14 {14 14
16| P | 76644 | 0611 |GUIDE ASSEMBLY, Loading end .......... 111
171 P 43289 | 091 |FITTING, Comp (1/4 ODT x 1/8 1Ps) .... |22 |2
‘ 18 P 76652 | 091f |TUBE (1/8 OD) v'uvuuuuunnnnnnnnoonnns 1{1]1
191 P 1 19678 085 [LOCKWASHER ..uuvvvnnnnnnnnoonnn 0 18 18 18
20( P 55031045 |WASHER, Flat ................ooooiio 2|22
2L Pf 76654 [ 091 [TUBE (1/4 OD) vouevvwonnnniliiie 1111
22| P [ 81066 | 001 |[ELL, Comp (1/4 ODT) ....oovveooenl it 1[1 /1
23| P | 90340 [ 091 [TUBE vuuvruururunnnnsvininnii 111
% 241 P 425101091 (ELL, Comp (1/4 ODT x 1/8 IPS) ........ 2(2)2
25| P| 91382 091] [VALVE, Needle ........voeeooooonnnoit” 1{1]1
261 P | 54797 { 0911 [GAUGE vuvvverevunnennsovnnnnilltt 1111
27 p 939 042| |BUSHING, Red. (174 1PS x 1/8 1Ps) .... | 1|11
28| P | 45060 [ 091 [CROSS (1/8 IPS) ..................00"" 1111
291 P [ 4672|041 [SCREW (#6-32 x 5/16) .....oovovnrono. 2|22
30( P 19675 041 [LOCKWASHER (#6) ............oo0ooooi " 2|22
311 P 1 76655 0611 | CLAMP, Tube v.ooooewwonnnnovnnnnn i 111
32| P 626973 B96| |CABLE ASSEMBLY, Loading end .......... 1111
331 P| 76653 091 |TUBE, Press. switch (1/4 OD) ......... 1111
341 P| 6309381 077) | CONTROL ASSY, Load end- (See Fig. 8-9).... |1 (1 (1
350 P| 51902 091 (COUPLING, Tube to tube (1/4 ODT) ..... 1111
36| P 40031 051| |SCREW (1/4-20 X 1-1/8) .veuvonnronntt 4)a|s
37| P| RM915| 103 [TUBE (1/4 OD x 0.3 x 58) ...oovvrrons 1|11
381 P( 98129( 091 |CYLINDER ASSEMBLY (See Fig. 8-31) .. ... ... . 1/1]1
391 P 970371 031] [PAN, 01 ..vuuuesunrnnnsennini ittt 1]1]1
40| P 51929| 042) |CLAMP ............ ... oo it 2|2§2
. 410 P 58741 051]  [WASHER vo.vvvuvnnonnnnnnnon 0 4(qfa
. ' 42( P 519241 010| | FOOT ASSEMBLY ......... .. . 0w 2|22
43 P 563631 001 [LEG ASSEMBLY ............. . ltwwmee 2(1]1
® o 44| P 31276 061 [SETSCREW (#10-32 x 1/2) 1vvrvmrenriil: 6|66
Figure 8-6. LOADING UNIT.
8-13
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FIG. & s
INDEX PART v UNITS PER
. . NO. NUMBER [of DESCRIPTION ASSEMBLY
8-7- UNLOADING UNIT (1 Basket exit) ....... 1
UNLOADING UNIT (2 Basket exit) ....... 1
UNLOADING UNIT (3 Basket exit) ....... 1
1 P | 80978 | 001 SWITCH, Limit cvveernniinnniinnnnnnns 31313
2 | P | 80984 | 091 ARM, Oper viviiiiiiiiiiiiinnannennn, 141171
3 | P 134381 |001 PAN, Unl0ading ..ooevnnnnnnnnnnnnn.... 1
P 134382 | 001 PAN, Unloading ..oevvevennnnnnnnnnnnn. 1
P 1134381 } 001 PAN, Unloading .......covvivevnnnnnnn. 1
4 | P | 15287 | 041 SCREW (#10-32 x 1/2) vuvivinnnnnnnnnn. 6|66
5 | P | 19677 { 041 LOCKWASHER (#10) vvvriinvernnnnnnnnnn. 10 j10 10‘
6 | P| 16451 | 042 SCREW (#10-32 X 5/8) vivivninnnnnnnnnn 41414
7 P | 81028 | 063 ACTUATOR, Limit switch ............... 21212
8 | P | 51783 | 045 STUD tiiiiieiitienteeraieennnennannnn 21212
9 P | 51929 | 042 CLAMP ot it ittt eeereeeanannn 21212
10| P 5474 | 051 WASHER ottt i e, 41414
11| P | 19678 | 045 LOCKWASHER (1/4) vuvvrriniiennnnnnnnns 18 18 |18
12| P 3097 | 041 NUT, Hex (1/8-20) vvvivuieennnnnnunn. 14 14 |14
131 P ] 42510 | 091 ELL, Comp (1/4 ODT x 1/8 IPS) ........ 2212
14 | P} 98490 [ 091 CYLINDER ASSEMBLY (See Fig.8-31)......... 11111
151 P 4003 | 051 SCREW (1/48-20 x 1-1/4) vevvveruunnnn.. 414 {4
16 | P | 97037 | 031 PAN, 011 tiitiiiiniiiiiiiinrrnnnnnnns. 11141
17| P | 31276 | 061 SETSCREW (#10-32 x 1/2) vevvnnnnnn.. 616 |6
18 | P | 98092 | 010 LEG ASSEMBLY ..ivvivnrinnennnnnnnnnnns 1
‘ ‘ P | 98087 | 010 LEG ASSEMBLY ...iiiiiiiniennnnnennnns 1
191 P | 51924 | 010 FOOT ASSEMBLY ©vriiiienennnnernnnnnnnn 212 |2
20 ( P | RMS15 | 103 TUBE (1/4 OD x .030 x 58) +.vveunnnen. 11111
21 | P | 626973 | 897 CABLE ASSEMBLY, Rear .v....eeeeeeenn.. 1111
22 | P | 76656 | 091 TUBE, Press. switch (1/4 OD) ......... 14111
23 | P | 45060 | 091 CROSS (1/8 IPS) wvvrerirnnnnnnnnnnnnn 1111
24 | P | 54797 | 091 GAUGE 4titiieiinriiieteerenannnnennns 11111
25| P 939 | 042 BUSHING, Red. (1/4 IPS x 1/8 IPS) .... 11111
26| P 4672 | 041 SCREW (#6-32 X 5/16) ..vvvveernnnnnnn. 21212
27 | P | 19675 | 041 LOCKWASHER (#6) .vvvvivvvinnnennnnnnss 212 |2
28 1P | 76655 | 061 CLAMP, TUBE tivvvvrrvnnerrrenennennnns 11111
29 | P | 91382 | 091 VALVE, Needle ...vivevivennnennnnennns 11111
30 | P | 90340 | 091 TUBE (1/4 OD) ©ovvvvnninrnrnnnnnnen 11111
31 1P | RMO15 | 103 TUBE (1/4 0D x .030 x 115) ...vvnnnnn. 212 |2
32| P | 51902 {091 COUPLING, Tube to tube (1/4 ODT) ..... 11111
33| P 81066 | 001 ELL, Comp (1/4 ODT) vvvvvevinnnnnnnnnn 11111
34 1P| 43289 | 091 FITTING, Comp (1/4 0DT x 1/8 IPS) .... 212 |2
351P | 76702 | 091 TUBE (1/4 0D) vvvrrvinrnennennneesnnnn 1]111
36 | P | 45565 | 091 FITTING, Comp (1/4 0DT x 1/4 IPS) .... 6 (616
37|1pP ] 76652 | 091 TUBE (174 OD) ........... eeeenssasens 11111
38 1P| 5503 1045| [WASHER, F1at .....eovvenveneennns o Nele e
39 | P | 630938 | 078 CONTROL ASSY (SeeFig.8-9) ..........n... 1
P 1630938 | 079 CONTROL ASSY (SeeFig.8-9) .............. 141
40 1 P | 76640 | 061 GUIDE ASSEMBLY, Unloading end ........ 11111
41| P 3099 | 042 NUT, Hex (3/8-16) v.vvivernnnnnnnuans 212 |2
- 42 | P | 19680 | 041 LOCKWASHER (3/8) ........ Cereeteeeenas 2 {2 (2
‘ . 43 1P | 17263 | 042 WASHER, Flat .............. veseeisene. |2 ]2 |2
Figure 8:7. UNLOADING UNIT. 44 1 P | 76446 | 045 SPACER 1 iivvrrnrennnrennonnnnanes 2 12 12
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Figure 8-8, POWER INPUT BOX. ’ 3 ,v/’
Figure 0:9, CONTROL ABSEMBLY,

FIG. & s
DE PART v UNITS PER FIG, & 5
'NNO.X NUMBER c DESCRIPTION ASSEMBLY INDEX PART vV UNITS PER
NO, NUMBER ¢ DESCRIPTION ASBEMBLY
8-8- P 1626973 [ 890 | POWER INPUT BOX vuu'vvnvrnnrnnnnnnnns 1
B’g’ p 630935 077 CONTRQL: ASSEMBLY’ ngd Qng trerrrraery 1
1| P|626973( 892] |BOX, POWEr ifPUt «.euvnerrvnnnnnnnnn. 1 P 1630938 | 078( [CONTROL ASSEMBLY, Unload end short),, }
2 | P| 19676 | 041] |LOCKWASHER (#8) ......eoveevunvenn.n. 6 P (630338 [079( [CONTROL ASSEMBLY, Unload end long) .. l
3 [P 3038)041] [NUT, Hex (#8-32) ....vvvunvooonniin! 2
4 | p| 43287 [ 091 [NUT, Hex (#10-2:)1) ................... 4 b [P 1626973 18961 [CABLE ASSEMBLY »\v'vvvrvrsrsersrsrerrs |1
5 | P 81682006 [LOCKWASHER (#10) vevuvevnvonnnonnnnn, 4 P 1626973 18981 CABLE ASSEMBLY ©\'vvvyvrrsrnrrrsrnns s )
6 | P| 82675 001 SCREW, Ground (#10-32) .............. 1 P 626973 899 CABLE ASSEMBLY \v\vvyvvvnsrrnrirnrinn, 1
7 { P| 938211001 |FILTER, 250 VAC-60 Hz-10 amp ........ 1 2 | P 1626973 1897 |CABLE ASSEMBLY \\\vvvvrsrsrrerseiniin: 11
8 | P 3929|045 |SCREW, Round head (#10-24 x 1/2) .... |4 3 [Py 2984 | 041) [SCREW (#6232 X 3/B) v\'vvvvvrererersres 10 b0 10
9 P 39091 | 091 STRIP. Terminal ....ovivrrniennnnnnn. 1 4 P 19675 941 LOCK“ASMER (06) PR Rt Nty lo ;O lO
10| P 3987 | 041 SCREW, Round head (#8-32 x 3/8) ..... 2 b | P (626973 895 PLATE, Control TR ER sy N
11| P | 617100 | 367] |COVER +vuvvvvnrrnessnnnneennnn, 1 g g Q?SS% gg; 35‘&3&"' Pressure oouyvrsiviiirivirreres } g }
121 P 9288 | 041 SCREW, Round head (#8-32 x 1/2) ..... 4 4 9 “ [ NN NN NN NN BN NI
( /) 8 P 54094 001 TERMINAL STRIP l'll?!'li!lltl'll'll!cl 1 l
9 p 21711 042 SCRW (’6’4057/16) I NN NN N R Z 2
. . ]0 p 93443 OQZ RgcngA~' 'lll!"l'lll'lvl'lll!l!'l'l 1 l 1
1] p 3037 041 NUT (#6“32) R N N NN ‘ ‘ ‘
8:17
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Figure 8-10. CONTROL BOX ASSEMBLY, Procsssor.
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= Sae Detail A

FIG. & s ,

PART UNTTS PER
l:‘t:)E'X NUMBER Z DESCRIPTION ASSEMBLY
8-10- | P {146653 {909 CONTROL BOX ASSEMBLY, Processor ..., 1

1| P | 93838 {002 PLUG, P5 ......... 1
2| P |150825 |347 STANDOFF 1
3|P §511 | 041 WASHER, Fiat 1
4|P | 19685 (061 LOCKWASHER, #10 ..... 3
5[P 9298 |041 SCREW, Round Head, #10-32'x 1/2 . 3
6 P {134471 |041 HARNESS, DC 1
71 P 1431152 |091 CLIP 10
8P 3984 | 041 SCREW, Round Head, #6-32 X 3/8 4
9| P (134471 038 CONTROL BOX, Weldment 1
10| P | 56399 [140 CABLE, Interface .. 1
11| P [150783 (001 GROMMET, Caterpliiar 3
12| P | 44155 {091 GUARD, BUHON .....oooivvvecrnrne oo eesoooosooooooo 1
13/ P | 48070 |091 SWITCH, Pushbutton 1
14| P [150825 !366 DECAL. ReSet ..o, 1
15| P {134471 {053 CABLE ASSEMBLY, Feeders, P57, P59 1
16} P | 80928 |091 RELAY ...ttt eeseees s oo oo 1
171 P | 84157 (001 RECTIFIER, 1.0A-50V 1
18| P 1150777 | 001 CAPACITOR, Ceramic Disc . % 2
18| P | 78881 | 045 SCREW, Pan Head, Self Tapping. #6-32 X 1/2 ......coooeverrrn 18
20| P [150768 {001 SOCKET., Relay 1
21| P | 24840 |061 SCREW, Round Head, #10-32 X 1/2 vvveeeeereeeeeenre 2
22| P | 56399 125 COVER, Control Box .................... 1
23| P 3960 |041 SCREW, Round Head, #6-32 x 1/2 ... 1
24| P | 19675 (041 LOCKWASHER, #6 . 21
25| P 3037 |041 NUT, HOX, #6-32 ......ooouuuvecmmnnnnnnssesssommsesssssones oo 7
26| P 451283 |091 MOUNT, Cable [
271 P | 89174 (091 BLOCK, Terminal, 6 Position 2
28| P {150825 |348 SCREEN, Control Box 1
2|pP 5469 | 041 WASHER, Flat 4
30| P | 56399 | 128 CABLE ASSEMBLY, Power Supply - Pr or 1
31| P (134471 [043 CABLE ASSEMBLY, P53 1
32| P (134471 (042 CABLE ASSEMBLY, P55 1
33| P 1134471 |040 HARNESS, AC 1
4P 2960 | 042 NUT, Hex, #10-32 2
35| P |136806 [956 MAIN CONTROL ASSEMBLY (See Figure 8-11) ...................... 1
36| P (129278 (001 TERMINAL, Ring, #6 Stud, 22-26 AWG 4
37 SLEEVE, insulator
38| P | 80619 |091 TERMINAL, Ring, #6 Stud, 18-22 AWG 1
39| P (118177 {091 TERMINAL, Spade, #6 Stud, 18-22 AWG ... 10
40| P | 77299 (091 TIE, Cable (Not Shown) 10
41{ P (129281 | 002 SOCKET, Contact (Not Shown) 3
42| P 1120352 | 066 KEY, Insertin J1A-10, J1B-1, J2B-10, J2c-17,

J3A-S, J3B-15, J3C-6 7
43| P | 91945 (041 CLIP, Jumper 4
441 P |150822 (611 PAD: Anti-static 1
45 THREAD-LOCKER (Loctite #222 or Permabond LM i 13) i,
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Figure 8-11. MAIN CONTROL ASSEMBLY.
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FIQ. & S
PART UNITS PER
"o |  wumeer M DESCRIPTION ASSEMBLY
8-11. P (136806 (956 MAIN CONTROL ASSEMBLY .ccovevunnrveeeerereeessossooso X
11P | 84117 {003 SCREW. Pan Head, #6-32 x 3/8..............cccoovrrrororoo
2|P | 84116 |002 LOCKWASHER, #6
3| P 1136795 {002 SIDE PLATE, LH
4|P [141198 (310 POWER SUPPLY ASSEMBLY ...
P | 82924 (001 * FUSE, 2 Amp, Pico, 18V, F4 (Pkg. of 5)..
P | 82924 |002 * FUSE, 4 Amp, Pico, 12V, F2 (Pkg. of 5)..
P | 82924 |005 ¢ FUSE, 1 Amp, Pico, -12V, F3 (Pkg. of 5)
P | 89372 |091 ¢ FUSE, 2 Amp, 250V, F402 (Pkg. of 5) ....
P [129359 /135 » FUSE, 1-1/4 Amp, 250V, (Pkg.of §) ..........ceu......
§|P [129138 003 STRIP, insulator ......
6P | 84468 |001 RAIL, Mother Board ...
7(P 1136795 (001 SIDE PLATE,RH ........
8|P 136800 |561 HEAT SINK, External .........
9|P | 40357 |o4s SCREW, Self Tapping, #6 x 1/4
10{P (129138 {001 STRIP, Insulator
11{P [146633 |031 MOTHER BOARD ASSEMBLY ..
12| P [146648 |00t PC BOARD ASSEMBLY, #4 (VO3j......
13 1P (146590 (008 PC BOARD ASSEMBLY, #3 (V02) ...
14 | P |146588 (076 PC BOARD ASSEMBLY, #2 (V01)...... .
15 1P |146586 076 PC BOARD ASSEMBLY, #1 (Basic CPU) ...
16 | P | 84225 (001 GUIDE, PC Board ....... . -
17 1P [129257 (001 BAR, Card Guide
18 |P | 83528 {009 TAB, I.D., Locking (1/03)
19| P | 83528 |008 TAB, I.D., Locking (1/02) .
20 | P | 83528 {007 TAB, L.D., Locking (1/01)
21| P | 83528 {001 TAB, 1.D., Locking (CPU)
22 |P | 84226 (001 TAB, Locking .....,
23|P | 84117 (001 SCREW, Pan Head, #6-32 x 1/4 ,
24 THREAD-LOCKER (Loctite #222 or Permabond #LM113)
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Figure 8-12. PRIMARY PRINTER CONTROL ASSEMBLY.
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FIG. & S
PART UNITS PER
e | NUMBER v PESCRIPTION ASSEMBLY
8-12- | P (146653 [836 PRIMARY PRINTER CONTROL ASSEMBLY ... X
1| P | 12451 041 SCREW, Round Head, #6-32 x 1/4 ... 6
21 P | 19675 |041 LOCKWASHER, #6 ........ 14
3P 3984 {041 SCREW, Round Head, #6-32 x 3/8 24
4} P |136806 (975 PLATE, Support 1
5| P |129356 |033 STANDOFF 8
6| P |146654 |011 PC BOARD ASSEMBLY 1
P (150822 | 351 ¢ BATTERY., Coin Call.. 1
7| P [129352 (094 WASHER, Flat, #6 (Nylon) 8
8| P | 56399 {135 CABLE ASSEMBLY, Flat Flex . 1
9| P |136806 {921 HARNESS, DO .......oovvmvvverercrieesmmecreoneenes oo 1
10] P |15053¢9 |001 CLIP, Cable ....... 4
1P 3037 (041 NUT. HEX. #6-32 ...ooooovvevvircccneine oo noeessmossnnn 8
12| P 141212 (053 HOUSING., Control, Weldment . 1
13 SECONDARY CONTROL PANEL (See Figure 8-14) .................. 1
14| P 1129360 | 752 DECAL, Clrcult Breaker .............cooovvvvornon 1
15 DISPLAY PANEL (See Figure 8-13) 1
16| P | 90623 |045 SCREW. Round Head, ¥#8-32X5/16 ..o, 4
17| P | 19676 |041 LOCKWASHER, #8 ..., 4
18{ P [ 17796 |091 WASHER. Flat, #8 .... 4
19| P 1134471 {039 CONTROL, Primary .........cceveernnnnns e .. 1
P (764317 |536 * LAMP (Box of 10) 1
20| P | 47760 |091 SCREW, Hex Socket, #4-40 x 1/4 4
21| P | 56399 [138 COVER. Secondary, Weldment 1
22| P [134471 |067 COVER, Primary, Weldment 1
23| P 1129356 | 135 SCREW, Hex Socket, Bik., #8-32 x 38 2
24| P |146649 | 009 DOOR, PRGN DISPIaY ......ccoooeevvoeenemeeesosssssosssnn 1
25| P (129356 [142 LABEL, Printcon 1
26| P |129356 {002 STRIKE 1
27| P | 82340 j001 SCREW, Flat Head, Self Tapping. #6 x 5/16...............ovvoenn 1
28| P [141198 | 171 PRINTER ASSEMBLY, Printcon (See Figure 8-15 & 8-16) 1
29| P (150822 |338 SCREW, Shoulder, #10-32 . '
30| P 5511 |091 WASHER, Flat, #10 2
31| P [120356 | 001 CATCH, Magnetic 1
3R2|P 2959 (041 NUT, Hex, #10-32 2
33| P | 16451 |0a2 SCREW, Hex Socket, #10-32 x 5/8 2
34| P 129356 |006 SCREW. Shoulder, #4-40 x 1/8 2
3B|P 5469 (041 WASHER, Flat, #6 2
36| P | 56399 (141 CABLE ASSEMBLY, Printer Take-up 1
371 P | 56399 | 127 CABLE ASSEMBLY, Power Supply 1
38|R | 5300 |640 NyLOC AR
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Figure 8-13. DISPLAY PANEL.
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Figure 8-14. SECONDARY CONTROL PANEL.

FiG. & [

NDEX PART UNITS PER
NO. NUMBER z DESCRIPTION ASSEMBLY

8-13- DISPLAY PANEL X

1| P | 148633 | 081 BOARD, PC DigHal DISPlay ....................oomeereeecerseemsrsioosss oo, 1

2] P} 13704 | 041 NUT, Hex, #4-40 . 4

| P | 84114001 WASHER, Fiat, #4 4

4| P [ 129356 | 023 STUD ..ot enee s 1

S|P | 40357 | 045 SCREW, Sell Tap, #6 x 1/4 1

6| P | 93900 [ 001 BRACKET, DISPIRY ........coovvveerimnrireceonereerseeesesssesesos et 1

7| P | 93900 | 022 SWITCH, Thumbwhee! 1

8| P | 84147 | 001 SUPPORT ......oocmrrernrentineiensesessssessss e seesesosees 3

9| P 5469 | 041 WASHER, Flat, #6 3

10{ P | 12451 041 SCREW, Round Head, #6-32 X V4 ...........coomvvierovnreinn oo 3

11] P | 136805 004 PANEL, Overlay, Display 1

8-24
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FIG. & s
PART UNITS PER

l:‘%E‘X NUMBER ‘é DESCRIPTION MBLY

8-14- SECONDARY CONTROL PANEL X
1| P [150475 991 CIRCUIT BREAKER ... 1
2| P 3153 | 041 NUT, Hex, #8-32 7
3| P | 19676 {041 LOCKWASHER, #8 4
4{P | 17796 |09t WASHER. Flat, #8 ..... 4
5| P |134471 |062 PLATE. Mounting . 1
6P |129352 |168 SWITCH, Pushbutton 7
7{ P |150825 |362 LENS, Open Load Door 1
8| P |150825 | 361 LENS, Close Load Door 1
9| P |150825 |360 LENS, Open Unload Door 1
10| P | 150825 |359 LENS, Close Unioad Door 1
11] P 1150825 |356 LENS, Recycle......... 1
12| P |150825 |357 LENS, Abort Cycle 1
13| P | 150825 |358 LENS, Start Cycle ....................... 1
14| P | 84118 [001 SCREW, Flat Head, #6-32 x 1/4 2
15| P | 56399 [139 COUNTER. DC ..... 1
161 P | 12451 [041 SCREW, Round Head, #6-32 X 1/4 ...........ccovvveovreresrivioiin, 2
171 P | 18675 |04 LOCKWASHER, #6 2
18| P | 93896 [300 RECEPTACLE, Faston-Tab 2
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Figure 8-15. PRINTER FRAME ASSEMBLY (Part 1 of 2).
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FIG. &

PAR UNITS PER
"\:chx NU':ABER DESCRIPTION ASSEMBLY

8-15- P | 630938| 021 | PRINTER FRAME ASSEMBLY (Part 1 of 2)...... X
1 P 90993, 091 | SCREW, Round Head, #4-40 x 3/4............ 4
2 P 81682| 003 LOCKWASHER, #4................. . ... 4
3 P 41269] 091 | MOTOR....... ... ... ... ...l oii¢iweeeees 1
4 P | 6119621 718 | STUD, Drive,.......... .. .l iiioiieeeees 1
5 P | 129352| 117 | SET SCREW, #5-40............... ... .. ... 1
6 P 93896| 077 | SPOOL, Drive End......... ... . iiiimwww 1
7 P | 617100 431 SPOOL, Idler End.......................°" 1
8 P 1 129352 €62 | BEARING, Flange........................... 1
9 P 1 611962] 715 | RETAINER.......... .. . .l ooioweeeeees 1
10 P 3 698, 041 SCREW, Flat Head, #8-32 x 1/4........ ... " 4
11 P | 611962 721 RELEASE, Reel............... ... 1
12 p 17796| 081 | WASHER.......... ... . . . [ oo omweereeees 4
13 P | 6119621 720 | SPACER.... . [ . llllllliiiiiiirieiees 2
14 P 11293521 €59 | SPRING. ... ... 1l lllliiireieeeeeeeee 2
15 p 18131 E 091 LOCKWASHER. . ........ ... ... 2
16 P 12651, 041 SCREW, Round Head, #6-32 x 1/4...... .. ... 6
17 P 611962; 716 | SUPPORT.................. ... 000 1
18 p 5669, 041 | WASHER, Flat, #6... ... ... . ot 4
19 P | 6269791 012 | COVER....., ... ... [l i - oioimeeeeeees 1
20 4 3040; 041 NUT, Hex, 1/4-20........... .. ... ... 9
21 - P 315951 D41 | WASHER, Flat, /4. ... ... ... 6
22 P | 136800 081 PRINTER. ... ... .., oL 1
P 1 129356 116 | « PAPER, Single Ply (Box of 3 Ro'l'ls; ...... 1

P | 129356] 118 | « CARTRIDGE, "Inked Ribbon (Box of 2)...... 1

23 p 45301 091 E=RING..........ooo o 6
24 P | 129356 016 SHAFT, Roller......... ... ... . .. .10 3
25 P 1 129352; 094 WASHER, Nylon, #6............ ... ... """ 2
26 P | 1293561 020 | PLATEN..., ... ... ... 0 1l iwiiieeeeeeees 1
27 P | 129352] 115 TUBE, Roller....... ... ... .. . ... 4
28 FRAME ASSEMBLY, Printer (Fig. 8~16)....... 1
29 P 77797 091 BUSHING, Snap............. ... 2
30 P | 1293561 131 | SWITCH, Toggle, SPDT................ .00 1
31 P | 150475] 014 CATCH, Magnetic............. .. . .07 1
32 P | 626973| 979 | cABLE ASSEMBLY...................... .. 1
33 P 10370| 045 NUT, Hex, #2-56..................... 00" 2
34 p 4004 041 SCREW, Round Head, 1/4-20 x 1-172......... 3
35 P | 150824] 124 SCREW, Round Head, #2-56 x 3/4....... ... .. 2
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Figure 8-16. PRINTER FRAME ASSEMBLY (Part2 o1 2).

8-28
12038N.99%

FIG. &

S
PART v UNITS PER
INN%E.X NUMBER c DESCRIPTION ASSEMBLY
8-16- PRINTER FRAME ASSEMBLY (Part 2 of 2), 1
1 1P| 19172 061 NUT, Jam (5/16-18) .................. 2
2 | P} 36690 | 051 WASHER, Flat .......covvuvcunnnnnn.. 1
3 | P 129356 132 WASHER, Belleville .................. 2
4 | P| 10412 | 042 WASHER, Flat ........covvvenunnunn... 1
5 | P| 330611 061 SCREW, Socket head (#10-32 x 5/8) ... 1
6 [ P| 19685 061 LOCKWASHER (#10) ....vvvuvnennnnn.... 1
71°P 5511 | 091 WASHER, Flat (#10) .................. 1
8 | P 129356 | 110 ST e e, 1
9 | P[611962] 719 SPINDLE vt iiiiiiii e eaennnnnn, 1
10( P { 150044 | 001 SCREW, Shoulder (5/16-18) ........... 1
11} P | 626973 | 997 PLATE, Mounting ......oeveuvunnnnnn.. 1
12| p 5511 | 091 WASHER, Flat (£10) ........couun..... 2
13| P | 12539 061 SCREW, Round head (#10-32 x 3/8) 2
141 P 93900 010 PLATE, Paper feed ............c0..... 1
15 P} 18131 091 LOCKWASHER (#6) ....ovvviivnnnnnnnn.. 8
16{ P | 12451 041 SCREW, Round head (56-32 x 1/4) ..... 7
171 P | 77074 045 SCREW, Self-tapping (#8-18 x 3/8) ... 2
18| p 5469 | 041 WASHER, Flat (#6) ...........oov.n... 2
18| P | 617100 | 432 SIDE, RH ottt eennann 1
201 P | 90993 | 091 SCREW, Round head (#4-40 x 3/4) ..... 2
211 P 1129356 | 014 MOUNT, Switch «..vvvvuininnnnnnnn... 1
22| P | 90124 | 091 INSULATOR ..viiiiiinninninnnnns.. 1
23| P | 81682 [ 003 LOCKWASHER (#4) ......cvvvevunnnnnnn. 2
241 P 1 13794 041 NUT, Hex (#4-40) .................... 2
25( P (150822 | 343 SWITCH, Roller arm ......o.ouuu..... 1
261 P (611962} 722 SHIELD vvvivniiiiiiiiiniiiennnnn, 1
27| P 1626973 ] 996 BASE, Printer ..........ciouuiinnn.. 1
28| P (617100 | 433 SIDE, LH tevtiiiiiiiiiiiinnnnanns 1
291 P [ 617100 | 430 ANGLE, PivOt oovuviviinnnnnnnnnnnn,s 1
30] P 129356 | 112 ARM, PivOt .euiviiennninnnninnnnnnnn. 1
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88 Solenold Valve Wiring
a8 {Box Rotated (90" to Show Wiring)
e

N

V8- Stm. To Chamber - N

Figure 8-17. MANIFOLD ARRANGEMENT, Alr Actuated Solenold Vaive.

S
PART UNITS PER
”:‘%E.x NUMBER ::’ DESCRIPTION ASSEMBLY
8-17- | P (146653 (374 MANIFOLD ARRANGEMENT, Alr Act'd. Solenold Valve .............. X
1|P (31599 (041 WASHER, Piain, 1/4 .. " 4
2 VALVES, 3-Way Manlfold Assembly .. 1
P (764317 |ess * VALVE, Individual 4
P (764317 (593 » KIT, Valve Repair 4
P 1764317 |594 e COIL ..o, 4
3|P |136806 (972 BRACKET, Valves . 1
4P |150476 (985 BUSHING. Reducing. 3/ NPT X 1/2........coooecommrrrrroo 1
51P |150667 |001 NIPPLE, Close, 1/2 NPT x 1-1/4 A
6|P 8681 091 LOCKNUT, CONGUI, 1/2 .o.cconrnnrreeeeerroocee s 2
7|P 3848 (091 SCREW. Cap, Hex, 1/4-20 x 3/4 4
8P | 19678 (045 LOCKWASHER, 1/4 Spring, Light 4
9!P 3097 041 NUT. Hex, 14 -20 ....cccooovmvieren 4
10| P | 81682 008 LOCKWASHER, Spring, Regular 2
1P 2847 1048 NUT, Hex, 5/16-18 .........oevureerrneeeoeecessrcoso 4
12 |P | 90754 (091 BOX...... 1
13|P | 22614 |091 COVER ...ooovieivirmrreiensseeeessaseesesesee s oo 1
14 P | 21990 {091 ELL. 90° COMPRESSION, 1/4 ODT x /8 NPT ...................... 6
15 )P | 89590 (041 JUMPER 1
16 [P | 84371 (001 INSERT . 8
17 TUBING. Nylon. 1/8 OD X 128 .....o.oooeovvcrmr 1
18 [P 136806 |958 CABLE ASSEMBLY, "K"... . 1
19 [P | 90746 |091 TERMINAL, SHID ..coovoocooocrneeveeosee s 1
20(|P 3987 (041 SCREW, Round Head, 8-32 x 3/4 4
21 |P | 19676 |041 LOCKWASHER, #8 .. 4
22 |P 3038 |04a1 NUT. Hex. #8-32 ........cc.ooooirmmmmmmmmnnmoeeeoooo 4
23 NOT USED

24 |P | 90695 (091 TERMINAL, Quick Disconnect, 1/4 x .032................oooovvooooooooo 4
25 |P | 14865 {091 TERMINAL, Ring, #8 22/18 ....., 4
26 |P | 77774 091 STRAINER, Nipple, 1/4 NPT 1
27 |P | 52697 |091 FITTING, 45°, 1/4 ODT x 1/8 :F T 2

28 THREAD-LOCKER (Loclite #222 or Permabond #LM1 <) R A/R
29 |P | 31599 041 WASHER, Plain, 1/4 4
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FIG. & S
INDEX PART \Y UNITS PER
. ‘ NO. NUMBER c DESCRIPTION ASSEMBLY
8-18- P 1 99096 {09] DOOR PACKAGE (Part 1 of 3)............ 1
P | 98059 | 010 SUPERSTRUCTURE DOOR LIFT ............. 1
1 | P | 98060 | 091 . SUPPORT, Entrance .................. 1
2 | P ] 51588 | 091 . CHANNEL, Horizontal ................ 4
3 [P | 98061 | 091 . SUPPORT, EXit vuviviivnvnnnnnnnnnn.. 1
4 | p| 31952 [ 091 SNAP RING vvvvinninnrinennnnnnnnnnn, 8
5 | P| 51628 | 045 SHAFT e e 4
6 | P | 10456 | 091 WASHER ...ttt ii e, 20
P 56317 [ 001 PULLEY ASSEMBLY .......covvuuevnnnnnn. 4
7 | P 56316 { 001 < PULLEY i e 4
8 | P | 150684 | 001 < BEARING ...iiiiiiiiiiiiiiinnnnnnn 4
S | P| 42639091 RING, Retaining ........evveevenn.nn.. 8
10] P | 51639 | 061 PIN ittt o eereneeens 4
11| P | 150686 | 001 CABLE, 123" LONG +vvivrenerennnnnnnns. 2
121 P [ 150687 | 001 CABLE, Safety (9" Long) .............. 2
13| P | 150666 | 001 CLAMP, Wire ... iiuiiiiininnnnnnnnnnn. 4
141 P | 81049 | 091 COLLAR, Split ..vviniinnnennnnnnnn... 2
15| P | 81050 | 001 CYLINDER LIFT t.ivviieiinnnnnnnnnnn... 2 :
P | 754819 | 091 - KIT, Seal voivieviiiinnaiinnnnnn, 1
16| P | 51629 | 061 SHAFT PIN & oitetnniinnniiennnnnnnnn, 2
17 P | 54768 | 045 GUIDE, Roller ...vvviiineninnnnnnn.. 4
18| P | 45685 | 061 ROLLPIN (3/16 X 1/2) vueveenuenunnnnnn. 8
‘ ‘ 197 P ] 12176 | 04] SCREW, Socket head (1/4-20 x 3/4) 16
20} P | 49134 061 WASHER, Flat ...viuivineiinnnnnnnnnnns, 16
211 P | 19686 | 061 LOCKWASHER (1/4) ..vvvvievnnnnnnnnnnn. 32
22, P 3097 | 041 NUT (1/8-20) vvvnriniennnnnnnnnnnnn. 32
231 P 47979 061 ROLLPIN (3/16 x 1-1/4) ......c.uun.. .. 8
24| P | 515951 010 SUPPORT GUIDE .....vvvvvnvennnnnnnnnn. 8
25| P | 19687 | 061 LOCKWASHER (3/8) v.vvvvinvnnvnnnnnn.n. 8
26 P 3099 | 042 NUT (3/8-16) vevninvnrinnnnnnnnnnnnn, 8
27| P 3098 | 045 NUT (5/16-18) ...ovvrivvnnnrannnnnnnn.. 8
28| P | 19681 [ 045 LOCKWASHER (5/16) vuvvvvnvenvnnvnnnnn. 8
291 P | 518111 010 SUPPORT .ttt in i ieenrannn, 4
30| P | 38363 052 SCREW, Flat head (5/16-18 x 2) ....... 8
31| P 23431} 041 SCREW, Sucket head (#10-32 x 3/8) .... |8
32(P | 46115] 091 LOCKWASHER (£10) ...vvvvnvinennnnnnnn. 8
33)p| 51753[ 061 SHIM (0.093 Thk) v.vvvuvnrvnnnnrnnnns. /R
341 P 51754 061 SHIM (0.062 Thk) v.vvvviernnnnnennnnn. /R
351 P| 51755| 061 SHIM (0.031 ThK) vuvrvrinnvenennnnnnnn. /R
36) P | s51872] 061 SHIM (0.010 Thk) v.ovvvrvnenvnnnnnnnn. /R
371 p| 51871/ 061 SHIM (0.015 ThK) vuvvvvirvnennnnnnenn. /R
Figure 8-18. DOOR PACKAGE (Part 1 of 3). ‘ .
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Figure 8-19. DOOR PACKAGE (Part 2 of 3).
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FIG. &

S
INDEX PART v UNITS PER
NO. NUMBER (o} DESCRIPTION ASSEMBLY
8-19- P | 99096 | 091 |DOOR PACKAGE (Part 2 of 3)............ 1
1 1P} 51673 091 BUSHING, Oilite .......c.ovvvunuvnn.. 72 1
2 | P| 51680 | 001 RING, Retaining ............c..ov.u.s. 84
P | 51679 ] 091 CAM ROLLER ASSEMBLY ...........oo..... 36
3 [P 46040 [ 091 < SNAP RING e, 2
4 | P| 51618 ] 045 ROLLER, Cam ......ovvnevnnunnnnnnnn, 1
5 1P| 51611} 091 . BUSHING, Oilite ..........oovvv... .. 1
6 | P| 51592 | 045 CAM e, 1
7 | P| 81078 006 KEY (1/8 X 578) vevrevnrununnnnnn. .. 36
8 | P| 54773 045 SHAFT, Top and bottom ................ 4
9 | P| 81030 061 SHIM (0.010 Thk) ..vvvviinninnnnnn... A/R
10| P | 81031/ 061 SHIM (0.015 Thk) ..vvvnvennnnnnnn... A/R
111 P| 51658 091 BUSHING, Flange oilite ............... 12
12 p 4772 | 045 SETSCREW (1/4-20 x 1/4) ......0.o ..., 16
13} P | 51594 | 045 GEAR i e 16
14 P 17277 | 091 KEY (1/8 X 7/8) wuviivnennannnnnnn, 16
150 P | 43259 091 SETSCREW (#6-32 x 3/16) v..oovuuun.... 16
16| P| 547721 045 SHAFT, Side ..covvriiniininnnnnnnnnn. 4
171 P | 51625| 091 BUSHING, Oilite ....oovvvununnnnnn.. .. 4
18| P | 51593 { 045 SHAFT, Short ....oviinenn .. 4
191 P 51681 ( 091 BUSHING, Oilite ...vvvvvevunnunvnn..n. 4
20| P} 31892 091 SETSCREW (5/16-18 x 1/4) ............. 8
21| P 150235 001 SHIM (0.010 Thk) vvvvrreenennvnnnnnn.. A/R
22| P| 19686 061 LOCKWASHER (1/8) ..vvvivvunnunnunnin.. 8
231 P| 12176 041 SCREW, Socket head (1/4-20 x 3/4) .... | 8
241 P 38511 042 SCREW i e e, 8
25] p 3998 | 041 SCREW, Round head (1/4-20 x 1/72) ..... 8
26| P| 49134 061 WASHER, Flat .....cevvnvinnnnnnnennnn. 8
27| P| 42639 091 RING, Retaining ..........oovevvunnnn. 16
281 P| 10583 091 SETSCREW (#10-32 x 3/16) ......ovun.... 4
291 P | 43229 061 ROLLPIN .ttt iiivnnnnnnn, 4
30) P| 51589 043 ACTUATOR ©iitiiiiiiiieiennennnnnn, 4
311 P| 51639] 061 PIN it i i, oo | 8
32| P| 51635] 043 LINK ittt i, L}
33} p 3097 ] 041 NUT (1/8-20)...c0vvnvnnnnnnnnnnnnn., 8
341 P} 97037] 031 PAN, 011 L.iiiiiiiiiniinnanennnnn, 4
35| P| 51584) 09] CYLINDER LOCK (See Fig.8-32)............. 4
36| P| 51524} 091 SUPPORT, valve ......... Crersiireneens 2
371 P| 51605 091 VALVE, Diverter ..........occvvvunnnn. 2
38) P{ 54769] 045 GUIDE, Roller, left hand ............. 2
391 P| 54770] 045 GUIDE, Roller, right hand ............ 2
40| p| 20821| 061 SCREW (#10-32 x 3/16) ..oevvvvnvnnnnn. 24
41| p 3098/ 045 NUT (5/16-18) vovervvvnvnnnnnnnnnnnnnn. 8
42) P| 19681) 045 LOCKWASHER (5/16) ...vvvvvueranennnnn. 8
43! P S1621] 045 GEAR L. e, 8
44) Pl 33456] 051 SETSCREW (#8-32 x 3/16) .....o0vuu.... 8
45) P| 12704 091 KEY (3/16) vovevniiinninennnnnnannn.n. 12
46| P 51624 091 BUSHING .....oiveiviiininnnnnnnnnn, 4
8-35
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FiG. & S
‘ . INDEX PART \ UNITS PER
NO. NUMBER (o DESCRIPTION ASSEMBLY

8-20- P | 99096 | 091 DOOR PACKAGE (Part 3 of 3)............ 1
1 | P (118443 | 045 NUT, Lock (#1/4-20) «.vvveevunnunn..n. 2
2 | P| 1045 | 091 WASHER, Flat (1/4) .......... eeeeene 2
3 | P 118441 | 045 NUT, Lock (#10-24) .............. ieees | 8
4 )P} 18933 | 091 CABLE CLAMP .. iiitiininriannnnnnnnn, 4
5 | P 1506835 | 001 CLEAT, Lifting v.ovvernnnnvinnnnsnion., 4
6 | P 150773 ] 001 SCREW, Hex (#1/4-20 .x 1-1/2) ......... 2
7 | P| 81055 | 001 ROLLER \tttinieiiiii i iinennnnsnnnns 16
8 | P| 42641 { 091 RING, Retaining ...................... | 8
9 { P | 234311041 SCREN Socket head (#10-32 x 3/8) .... 20
10 P 46115 091 LOCKNASHER (£10) wovriiiiiinien, 20
111 P 51753 061 SHIM (0.093 Thk) v.ovvrevnnvnnennnnn.. A/R
121 P| 51754 | 061 SHIM (0.062 Thk) v.ovvvrvenennunnnn... A/R
13 P 517851 061 SHIM (0.031 Thk) ... ..oovvuvrnon. .. A/R
14 P 51872 061 SHIM (0.010 Thk) v.vvrivnivunnnnonn., A/R
151 P | 51871 | 061 SHIM (0.015 Thk) vuvvnnevnnnnnnnnnn... A/R
7 16| P 81173 001 NUT, Hex «ovvvuivininnnennnnnnnnnnnnn. 26
8 171 P | 81208| 001| |SCREW, Socket head ............ Fveraes 26
@/6/ 181 P | 19687 | 061 LOCKwASHER (§72: ) I 8
191 P | 16868 | 041 SCREW, Socket head (3/8-16 x 7/8) A E:
201 P | 43754 045 NASHER ............................... 8
‘\ - ‘ . 211 P} 99053 f 0101  1DOOR wuvvvsuuuunnnnsssnn 2

a% 22| P 756124 | 091 GASKET KIT {includes gasket bar
115 mounting screws) ................... 2
1213 23| P| 51586 091 GASKET BAR, Side .....vovveuennvnnnn.. 4
241 P | 51512 001 GASKET BAR, Corner ........ b 8
251 P | 51585( 091 GASKET BAR, Top and bottom ........... 4
261 P 46705 061 SCREW, Socket head (1/4-28) .......... 52

Figure 8-20. DOOR PACKAGE (Part 3 of 3). . ‘
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Figure 8-21. SHELL PIPING ASSEMBLY.
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FIG. & [3

PART UNITS PER

II:E:EX NUMBER g OESCRIPTION ASSEMBLY
8-21- | P 146653 {827 SHELL PIPING ASSEMBLY ......oo.vvoveieercresreesoesooosoosoeo X
1{ P [136806 {917 SHELL ASSEMBLY (See Fig. 8-2) . 1
2|pP 836 |042 REDUCER, 3/4 10 1/2NPT........cc............ 1
3| P | 29292 |091 NIPPLE 1
4]P | 29176 (091 NIPPLE, 1/2 NPT x 4-1/2 1
5|P 1633 | 091 ELL 1/2NPT o, 2
6P | 29166 |091 NIPPLE, 1/2NPT x 2 .............. 2
7| P |150822 |928 VALVE, Ball, 1/2NPT 1
P |764317 |587 s KIT, Valve Repalr ............... 1
P 1764317 |578 * KIT, Actuator Repalr ................ 1
8P 3441 (091 PLUG, Pipe, 3/8 NPT 1
9( P [150822 |929 VALVE, Ball, 3/4 NPT .......... 1
P 1764317 | 588 ¢ KIT, Valve Repalr ..............coruern... 1
P |764317 (578 | * KIT, Actuator Repalr 1
10{ P | 56396 |215 TRANSDUCER, Pressure 1
11! P | 89986 |091 UNION, Ell, 3/4 NPT .............. 1
12| P | 29292 | 091 NIPPLE, 3/4 NPT x.1-1/2 . 2
13( P | 3443 |091 PLUG, Pipe, 3/4 NPT ................ 2
14| P | 29362 1091 NIPPLE, 1 NPT x 3-1/2 1
15| P 5027 | 091 TEE. 1 x 3/8 x 1 NPT 2
16 P | 29356 {091 NIPPLE, 1 NPT x 2 ... OO 3
17| P 4931 091 TEE, /2NPT .............. et er e naees 1
18| P | 76053 (042 BUSHING, Reducing, 17210 1/4 NPT ........veeevcommeemress 2
19|P 1314 | 091 COUPLING, 3/4 NPT 1
201 P 4938 | 091 TEE, 1 x 3/4 x 3/4 NPT 1
211 P | 29298 (091 NIPPLE, 3/4 NPT x 3 1
2|P 1639 | 091 STREET, Ell, 1 NPT 4
23| P 5283 {091 UNION, 1 NPT ..o, 2
24| P | 20371 (091 NIPPLE, 1 NPT x 5-3/4 2
25| P 4941 (091 TEE, 1 x 3/4x 1 NPT 1
26| P | 51653 | 091 VALVE, Safety, 3/4 NPT 1
271» | 29162 |091 NIPPLE, 172 NPT x 1 1
28{ P | 29354 (091 NIPPLE, 1 NPT x 1-1/2 1
29| P | 29293 {091 NIPPLE, 3/4 NPT x 1-3/4 3
30{ P { 43289 |091 FITTING, Compression ...............co.cooeovooro... 1
31| P | 33588 |091 NIPPLE, 1 NPT x 17-1/2 1
R]P 1637 | 091 ELBOW, 1 NPT x 3/4 1
33| P 4247 1091 SPUD, Male, 3/4 NPT 1
MlP 2903 | 091 NUT, Union, 3/4 NPT ........ 1
35| P | 54780 {091 STEAM CONTROL VALVE ASSEMBLY (See Fig. 8-25)............... 1
36| P | 41389 |091 STRAINER, 34 NPT ... 1
P 751552 (091 * Screen 1
37 STRAPPING, 106" Lengih 1
38 INSULATION, 24 x 106 1
39| P | 32268 |091 STRAP, Lock ............. 1
401 P | 29332 |091 NIPPLE, 3/4 NPT x 11-1/2 . 1
41| P 6223 {091 BUSHING, Reducing, 3/8 x 1/8 NPT ....................... 1
42| P | 42581 |091 TEE, Compression, 1/8 NPT X 1/4 ODT .. 1
43| P 7491 | 091 ELBOW, 116 1/2NPT ......coverrrrnsn, 1
44| P | 47709 {091 STRAINER, 1/2 NPT 1
P |750890 | 091 ¢ Screen 1
45| P | 22713 (042 TRAP, Steam, 1/2 NPT 1
P (754357 (006  KIT, Repair 1

(Cont'd Next Page)
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PART
NUMBER

o<®n

DESCRIPTION

UNITS PER
ASSEMBLY

46| P | 93909 {264
471 P | 91173 |09t
48| P | 29174 {091
49( P | 16868 [041
50| P | 19687 |061
51| P | 49123 [091
52| P | 48733 |042
53

54/ P | 28177 1091
55[ P | 90542 091
561 P | 48774 | 091
57| P | 39589 |010
s8] P 1635 (091
59| P | 41383 | 091
60

61| P 1744 | 091
62

63| P | 30981 |091
64| P 1142683 {001
65| P 841 {042
66| P 9448 | 045

(Continued)

WATER SUPPLY LINE ASSEMBLY (See Fig. 8-23)
FILTER, Air

NIPPLE, 172 NPT x 4

SCREW, 3/8-16 x 7/8

LOCKWASHER, 3/8

REDUCER, 1-1/2 to 1/2 NPT
STRAINER .....................

TUBE. 1/4 OD x 48

NIPPLE, 1/2 NPT x 4-3/4

ASME PLATE

NIPPLE, Solid, 1/4 NPT x 9
CLAMP, PIpe. 1/2 .oooeeeeerrrre

ELBOW, 3/4 NPT

NIPPLE. 3/8 NPT X 56-1/4 .....ccooovvvrnnioeecernan.

TUBING, 3/4 OD x 30 (Not Shown)

ELL. 45", 3/4 NPT .

TUBING. 1/2 OD, 84

TEE. Compression, 1/2 ODT ...............

BAFFLE, Installation (Not Shown) ..

BUSHING. Reducing. 1 x 3/4 NPT

SCREW, Drive..

L 7 R T T T S S Y

8-40

sanana van
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Figure 8-22. STAND PIPING ASSEMBLY.
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o PART S UNITS PER 23&: PART 3 DESCR UNITS PER
SCRIPTION
"o | womsen |V DESCRIPTION ASSEMBLY ® @ No. | Numeer |V Unirs pen
8-22-
822 STAND PIPING ASSEMBLY .| x 2 (Gontinued)
49 (P | 20354 001 NIPPLE, 1 NPT X 1-4/2......cooooocooooeeens 1
; ; g:ggg g: s'T:;ﬁ Aas:ﬁa;%vz(_?z‘e LI : 50 [P | 22713 [042 TRAP, Steam, 1/2 NPT 1
. 51|P | 836 |o91 REDUCER, 3/4 to 1/2 NPT .... 1
3| P | 19678 |045 LOCKWASHER, 1/4 : | 4 52|P | 1058 |001 FITTING, Straight. 1/2 NPT X 3/8 ODT ........ooooveeeneeoo 1
; : :?g;: g‘;’; g{fp”;gh?r/“ LR o TL S : 53 NIPPLE, Brass, Sched. 40, 1 NPT, 2 Ft 1
wIJ0Q VIV | QUFFURT i 54iP 4942 (091 TEE,1NPT
¢7; : :;g;g g: \E,:rcgr;:h\g:teuet : 55 [P | 20379 |091 NIPPLE, 1 NPT x 7-3/4. f
P HB I cvneinnncaninnnn 56 | P 1639 (091 ELBOW, Street, 1 NPT .... 1
: : gggg; gg: S&Uon-'ggv 5‘5??7,23&3? V2 e, ; 57|P | 850 042 REDUCER, 1-1/4 to 1 NPT 1
10| p | 51567 |oos TUBE, Water ... T 1 :g : :gg:g g? fggs\\ll\vl‘.‘:;eé(;t;;ad%p.ala-16x1 ........................................ 4
11[P | 4934 |091 TEE, Reducing, 1 x 1 x B NPT .........onvvvermrrrrnrirennan, 1 60 |P | 3009 |04z NUT. HoX 3/816 ... :
1| | “tes 001 | | But swest waR I s o3| b | 2oace joo1] | NIPPLE, 12NPT x2 2
14| P | 4247 |001 SPUD. Male, 4 NPT .. R o |p | 17252 ta WASHER, hit. 378 Nom. 4
15| P | 1747 (091 THREAD, End, 3/4 NPT . 1 64|P | 1633 |o91 ELL, V2NPT f
16| P | 2903 091 NUT, Unlon, %4 NPT ............ . R 65 (P | 20374 (091 NIPPLE, 1 NPT X 6-1/21cecereceeeeeieoeeeeeeosoooooo 1
:; g 1223523 gg; \':'AT:’LEE.:;: :‘I(P;'/: ;‘-';44 . ; 66 (P | 46367 091 ELL. Compression, 3/8 ODT ... 1
. Check, 67 [P | 20162 |91 NIPPLE, 1/2 NPT x 1 1
;g ,': 2292:: g: #'E';Pg';:/;/ :‘:EIXGZN;I:H - : 68 |P (118372 |091 COUPLING. 1/2 NPT ... 1
21| P | 78293 (091 FITTING, Compression, Straight, 3/8 NPT x 3/8 ODT .................. 2
22| P | 56396 |211 R.7.D. PROBE ASSEMBLY ............. 1 . .
23| P (150822 |45 BUSHING, RTD Probe 1 '
24| P (150822 |802 BUSHING, Probe 1
25( P {150822 |801 BUSHING, SUPPOI .............cccvmreeermannmnnsscesismmessessossessss e, 1
26(P | 6263 |091 REDUCER, 1 NPT x /2NPT ... 1
27({P | 3444 091 PIPE, Piug, t NPT 1
28| P | 4941 (091 TEE, Reducing. 1 x %4 x 1 NPT 1
29| P | 20013 {091 NIPPLE, 3/8 NPT x 1 R
0 TUBE, Copper, Soft, 3/8 ODT x .030 Wall, § Ft. .......................... 1
31| P | 49123 |091 REDUCER, 1-1/210 1/2 NPT ...ccoovrrrrrmmmnrrrrrnnensecsssimnesreeeseeeee oo 1
32| P | 51373 [081 HEAT EXCHANGER 1
33| P | 51579 |of0 SUPPORT O R
34(P | 2792 |045 SCREW, 1/4-20x 1/2 ., 4
35| P 3441|091 PIPE, PIUG, /B NPT ... ssscssssssssssssesoseses s 1
3| P | 32667 |091 NIPPLE, 1-1/2 NPT x 2 K
37| P | 7498 |091 ELBOW, 1-1/2 to /4 NPT - E
38| P | 20208 {091 NIPPLE, ¥4 NPT X 3 ...cccovnrrrnnnnrnrrrmnnnnnnrsnnenne. 1
39| P | 45530 |091 ELL, Compression Fitting, 3/8 ODT x 3/8 NPT 2
40| P | 54708 (091 TUBE, 3/8 ODT 1
41{ P | 33738 |091 REDUCER, 1-1/2t0 1 NPT . 1
42| P | 20354 (091 NIPPLE, 1 NPT X 1-4/2 c..ovvrrorrrreeeeeeeeeeee e 4
43| P | 5283 091 UNION, 1 NPT ..occcruvercmmmmsniensinscsssnsssssssssssssssensssonsessssssesssssnaens 2
44| P | 51590 [091 TUBE, 3/B ODT ......couuvvrmmmrscsmsersesmsansssssssssssssssssssssenssessenes 1
45( P (120360 |727 VALVE, 1NPT .........ccocovmmrmmmmsecsssssmmssssssssssssesssssssssssssssessssssssen 1
P 764317 589 ¢ KIT, Vaive Repalr .................ccorvnirernioerennnsecns . 1
P [764317 [579 ¢ KIT, Actuator Repalr...... [ 1 |
46| P | 1638 |091 ELL, 1 NPT e |
47/ P | 29300 |091 NIPPLE, 3/4 NPT x 3-1/2 ...... 1 |
481 P | 1635 (091 ELBOW, B/ NPT ..........oouiriverecemmneccremnecccssssmsmmsnnssns s ssssesseneeene. 2 ‘ . |
{Cont'd Next Page)
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WIRING DETAIL Jacket Return Line

N

@ (D Water Supply Line

See Fig. 8-28

Figure 8-23. JACKET RETURN CONDENSER PIPING.
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FiG. & S

PART UNITS PER

"o |  NUMBER g DESCRIPTION ASSEMBLY
8-23- | P |146653 |820 JACKET RETURN CONDENSER PIPING ... X
1[P | 29013 {091 NIPPLE. /8 NPT x 1 ..o 1
2| P 1634 | 091 ELL, Strainer, 1/2 NPT 1
3| P | 29164 [091 NIPPLE. 1/2 NPT x 1-1/2 ... 1
4| P [129360 | 392 NIPPLE 2
S|P {129360 [277 VALVE, Check, /4 NPT ... 1
6| P 6209 091 BUSHING. Reducing. 3/8 x 3/4 NPT . . .13
7| P | 13659 [091 ELL. Compression, 3/8 NPT x 1/2 ODT e 3
8 TUBE, Copper, 1/20D, 10Ft. ... 1
91 P | 13658 |091 FITTING. Compression, 3/8 NPT x 1/2 ODT 2
10]P 1630 | 091 ELBOW. 3/8NPT.....c.oooerrro 2
11| P | 20018 |09t NIPPLE. 3/8 NPT x 2-1/4 . 1
12| P 1631 {091 ELL. Stralner, 3/8 NPT ..... 3
13(P | 29014 | 091 NIPPLE. 3/8 NPT x 1-1/4 .... 2
“|P 5424 | 091 VALVE. Check. 3/8 NPT .. 1
P | 74335 |091 *DISC..eiiee e 1
15| P | 77022 |091 VACUUM BREAKER, IBNPT ................. 1
16| P 4201 {091 SPUD. Union, 3/8 NPT. Female 1
17| P | 83263 {002 VALVE. Solenold. 3/8 NPT 1
P 764073 |001 * KIT, Valve Repalr .............. 1
P |764072 | 002 eCOIL .., - 1
18| P 1626 | 091 UNION. Thread End, 3/8 NPT 1
19 P 2901 | 091 NUT, Union. /8 NPT ............ 1
201 P | 96061 | 001 CONDENSOR ............... . 1
21| P | 20016 (091 NIPPLE, 3/8 NPT x 1-3/4 ............. 1
22|p 4932 [ 091 TEE.3/4 NPT ... 1
231 P | 93909 {696 SWITCH, Temperature ... . e 1
24| P | 20610 (091 TEE. Compression, 1/2 ODT x 3/8 NPT 1
25| P | 14865 {091 TERMINAL #8Stud ... 2
26| P | 89076 |091 VALVE, Needle, 1/4 NPT 1
27| P | 91560 |091 CONDUIT, Flexible, 3/8 1D ....... 1
281 P | 18000 {091 DUPLEX. Connector. 3/8 Flexible 1
29| P | 90822 091 CONDUIT, Fiex, 3/8 ID 1
30| P | 90331 (091 CONNECTOR. Conduit, Straight. For 3/8 Flexible ............. . 1
31| P | 31299 (091 WIRE NUT, Small .. . 2
321 P | 31299 {091 NIPPLE, Close, 1/2 Condult . 1
P 8681 | 091 LOCKNUT. 1/2 CONGUN ..cccoccevceerrrsoooooosrosen 7
34| P | 23345 |091 BOX. Condutt............ 1
35| P | 23346 |091 COVER. Box ........... . . 1
36| P | 18001 |01 ELBOW, Condult Connector, 3/8 Flexible 1
37) P (608855 |001 L T 1
38| P 849 091 BUSHING, Reducing, /8 X 1/4 NPT . 2
39| P | 28921 [091 NIPPLE, 174 NPT x 2 ... 1
40| P | 28943 | 001 NIPPLE. 18 NPT X 712 ...occoceermrrnoooooemee 1
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Figure 8-24. WATER SUPPLY LINE.
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FIQ. & S

INDEX PART |y DESCRIPTION UNITS PER
NO. NUMBER c ASSEMBLY

8-24- WATER SUPPLY LINE ......onooemvommmrioenieerenneoeossooeoeoeoo. X

1]P 77021 |091 VACUUMBREAKER ............ooooooummmvvmrsomneeomnnreoossoooeooooo 1

2P 90211 091 ADAPTOR, 1/2 NPT x 5/8 ODT ... 6

3P | 90214 (091 ELBOW, Street, 1/2 NPT x 5/8 ODT .. 1

41P 90335 {091 TUBE. 5/8 ODT x .049 W x 8-1/2 .. 1

S|P 90212 |091 ELBOW, 58 ODT..........coeoonnn.... 3

6P 84350 003 TUBE, 5/8 ODT x .049 W x 3-3/4 2

71]P 90266 [091 TUBE. 5/8 ODT x 049 W x 2 .. 3

8|P 90227 |091 UNION, 1/2 NPT x 5/8 ODT ....... 2

9P | 45282 (091 TEE. 1/2ODT x 1/2 ODT x 3/8 NPT .. 3

10]|P 78329 (091 TUBE. 5/8 ODT x .049 x 12-1/2 ..... 1

1P 90284 091 TUBE, 5/8 ODT x .049 x 5-7/8 ... 1

121|P 47709 1091 STRAINER. 1/2 NPT 1

P | 750890 |091 ¢ Screen................. 1

13 (P [150822 |928 VALVE. 172 NPT .. 1

P | 764317 {587 * KIT, Valve Repalr ..... 1

P | 764317 |578 * KIT, Actuator Repalr ..... 1

14|P 83256 {001 VALVE, Needle, 3/8 NPT .. 1

151P 29017 {001 NIPPLE. 3/8 NPT x 2 .... 2

16 |P 4928 1091 TEE.3/8 NPT ...... 1

17|P 3441 |09 PLUG. Pipe 1

18 |P | 77936 (042 FITTING, Compression, 1/4 ODT x 3/8 NPT ........ 2

19 TUBE. Copper. Soft. 1/4 ODT x .030 Walix2Ft ... 1

20 [P [150822 712 VALVE, Check, 172 NPT .. crersntes it 1

21 |P | 44835 {091 TUBE. 58 ODT x.049 x 3 ................. . |

22 |P | 84350 [003 TUBE. 5/8 ODT X .049 X 3-3/8 ..oooooornieemnereeoo 1

8-47
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Figure 8-25. STEAM CONTROL VALVE.
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PART \s/ UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-25- P | 54780 | 091 STEAM CONTROL VALVE .........o0'euunn... 1
1 | P} 22349 045 COVER vivvrniiiie ittt eeeneanannns 1
2 |P 9276 | 041 SCREW (8-32 x 3/16) v.vvvununvnnnnnnn.. 2
3 |P 3969 | 041 SCREW (1/4-20 x 1/8) ....vuvvuunnnnn.. 4
4 | P| 26837091 SYLPHON AND BONNET ASSEMBLY ........... 1
5 | P| 28267 | 091 STEM ASSEMBLY ....evviviinnnnnnnnnnnn. 1
6 | P| 22425 061 SEAT, Valve ...vveininn s, 1
7 | P} 22433 091 BODY, Globe valve ......ovvvuvnnnnnnn.. 1
8 | P| 118901 061 PIN, Pivot «.ivuuviniiinnnnnnnnn., 1
9 | P 88397 | 091 COTTER PIN ottt an 2
10 P 14976 091 FORK ADJ o ieniiiiine e s e, 1
11]p 2299 | 045 INSERT i e, 1
12 P} 11417 | 045 SCREW, Pressure adjust ................ 1
1I3( P} 31273 044 SLEEVE, Indicator ..ovvvennnnnnnnnnnn.. 1
14 P | 11887 ) 042 PLATE, BOttom ,...ovviennnnnnnnnnnnnns. 1
15 P | 12471 | 041 SCREW (1/4-20 x 1-1/2) vevuuunvunnnnn. 1
161 P 12474 001 SEAT, Lower spring ..........c.vuunn... 1
17 P | 51657 | 045 SPRING vvviviinine e ieeennnnnnnnnn, 1
18| P | 359111 061 SEAT, TOop Spring «ovveuviinnnnnennnns. 1
191 P | 35880 | 091 BELLOWS ottt it iee e, 1
20| P 9172 | 091 REINFORCEMENT ... itiiiienennnennnnnn.. 1

| F- 11 L - 12




s FIG. & s
’ . INDEX PART \Y UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY

8-26- P ]134301 | 001 EXTERNAL DRAIN ..vivvinninnnnnnnnnss .1
1 | P | 56129 |001 EXTENSION &oierennnrnvnnenrennnnennnns 1
2 |p 915 [315) ITUBE (1/2 OD) (BB8) ...vvuvvrevnnnn.ns A/R
3 [P | 7461 |091 ELL (3/4 x 3/BNPT) vivvveevnnunnnnnns 2

4 |p | 20610 {091 TEE, Comp (1/2 ODT x 1/2 ODT
X3/BNPT) oottt e, 1

5 | P | 13658 | 091 FITTING, Connector (1/2 0DT
X 3/BNPT) oo e, 1
6 [P | 3097 {041 NUT (1/4-20) venenvineennnnnnnnnnns, 5
7 (P 19678 | 045 LOCKWASHER (1/4) ......... e, 5
8 | P | 10445 | 091 WASHER, F1at ....vuvvineenvunnnnnnn.n. 2
9 |p | 56131 |00] PAN e e e |1
10 (P | 90170 (045 SCREW, Tapping (#8 x 5/16) ........... 1
11| P 150177 | 001 BUARD .t tieeneeiieenenennennennn, 1

Figure 8:26. EXTERNAL DRAIN,
8:51
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Figure 8-27. HYDRAULIC SYSTEM.
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PART \s/ UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
8-27- P 1163733 | 001 HYDRAULIC SYSTEM .......vevevnnnnnn.. 1

1 [P [146194 | 001 VALVE PACKAGE .evnvvvnnneennnnnnnnn, 1
2 | p|763890 | 001 . VALVE ASSEMBLY (See Fig. 8-29).......... 5
3 | P ] 93296 | 001 PLATE, Mounting .....ovvvevnnnnnnnnnn. 1
4 | P | 83779 | 001 SCREW, Socket hd; 1/4-20 x 3-1/2 ..... 2
5 | P | 10436 | 041 LOCKWASHER, 1/4 .. .0vvviininnennnnnnn. 4
6 | P ] 33708 | 041 SCREW, Flat head (#10-32 x 5/8) ...... 10
7 | P | 81107 [ 001 CLAMP, Tube vivvvinnnineinnnnnnnnn, 11
8 TUBE (1/4 0D x .030 wall copper -

ASTM B280) ©vvvvnvvininnnennnnnnn., A/R
9 | P | 99055 | 091 HYDRAULIC SUPPLY (See Fig.8-30).......... 1
10| P | 19686 | 061 LOCKWASHER ©vviivininninavnnnnnnnn. 8
111 P 136291 | 001 TUBE, SUPPTY tvvrevniinnnnennnnnnn. 1
121 P | 91060 | 091 CONNECTOR, 1/2 Conduit (90°) ......... 1
13| P 1 37754 } 091 BUSHING, Reducing (1-1/4 x 1/2) ...... 1
14 (P | 45613 | 091 SCREW, Socket head (1/4-20 x 1-1/2) .. |4
15 (P | 93295 | 001 TUBE, Return ....vuuvvevnnennnnnnnnn. 1
16 (P | 45477 {091 FITTING (3/8 ODT x 1/4 IPS) .......... 1
17 (P 849 [ 091 BUSHING, Reducing (3/8 x 1/4) ........ 1
18 | P | 41992 | 061 SCREW, Socket head (1/4-20 x 5/8) .... 4
19 [P | 49134 { 061 WASHER, FIat .uvuvvnrnrvnnnnnnnnnnnnsn 4
20 | P | 78293 | 091 FITTING, Comp (3/8 ODT x 3/8 IPS) .... |6
21 | P ( 46097 {091 FITTING, Comp tee (1/4 ODT) .......... 2
22 | P | 45565 | 091 FITTING, Comp (1/4 ODT x 1/4 IPS) .... |6
23 | P | 20580 | 042 PLUG, Pipe (1/4 IPS) vivuvvrvnnnnnnnn. 2
24 | P | 78292 | 091 FITTING, Comp (3/8 ODT x 1/4 IPS) .... |2
25| P 5896 | 048 PLUG, Pipe (3/8 IPS) ....vvvvvnnnnnnn. 2
26 TUBE, (3/8 0D x .032 Wall soft

copper - ASTM B88) ...........u..... A/R
27 | Pt 78295 | 091 FITTING, Compression tee (3/8 ODT) ... |1
28 | P | 45530 | 091 FITTING, Comp €11 (3/8 ODT x 3/8 IPS). |4
29 | P | 81051 | 001 VALVE, Flow control .........ovvunnn. 2
30 )P | 81065 | 001 FITTING, Comp e11 (3/8 ODT x 1/4 IPS). |2
31 (P ] 28925 | 091 NIPPLE (1/4 X 3) vevevinnrnnnnneennnns 2
32| P | 48511 | 061 PLUG, Pipe (1/8-27) v.ivvvivinnennnnnns 2
33} P | 46055 [ 091 FITTING, Comp ell (3/8 ODT x 1/4 IPS). |2
34 | P | 42510 | 091 FITTING, Comp el (1/4 ODT x 1/8 IPS). |2
35 1Pt 40008 | 091 ELL, Street (1/8 IPS) ....covvvrnunn.. 4
36 | P | 81072 | 001 HOSE ASSEMBLY «ivuvvvnnnnrinnrennns. N 4
37 | P | 51665 | 091 TUBE ........... Ceeerieriraenes chenann 2
38 |P | 81071 | 001 ADAPTER, Straight (1/8 NPT) .......... 2
39 | P | 42581 [ 091 FITTING, Comp tee (1/4 ODT x 1/8 IPS). |2
40 | P | 81067 | 001 FITTING, Comp straight (1/4 ODT x

1/8 IPS) .......... Cereeeiiieteraaa, 2
41 1P | 81069 | 001 TEE, Pipe (1/8 NPT) vuvvviinnnnnnennnn 2

P 13522 | 091 TUBE, 031 funnel ....ovviivnnnvnnnnn. 1
P | 13523 [ 091 TUBE, 011 fill i viiiiiiiinnvnnnnn, 1
8-53
120360733

G- 2




UNITS PER

Figure 8-28. HYDRAULIC MOTOR STARTER ARRANGEMENT.
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S
PART v
|NNDQE_X NUMBER c DESCRIPTION ASSEMBLY
8-28- HYDRAULIC MOTOR STARTER ARRANGEMENT . 1
1 1 P617100 | 402 STARTER, MOtOr ....vvviniinnnnnnnnans 1
2 | P 123062 | 001 SCREW, Round head (#10-32 x 3/8) .... 3
3 | P| 76801045 LOCKWASHER (#10) .evvvvivnvennnnnnnn. 3
4 | P 20844 | 061 WASHER (#10) viuevneininnnnnnnnnnnnss 3
5 P |617100 | 491 BRACKET oivverenittiiiiinnnnnannnss 1
6 [ P|146194 ] 001 VALVE PACKAGE (See Fig.8-29)............ 1
7 { P |626973 [ 969 CABLE ASSEMBLY ......ciiiiiinnnnnnnn. 1
8 | P | 42510 091 ELL, Comp (1/4 ODT x 1/8 NPT) ....... 1
g | P 1306 [ 091 COUPLING (1/8 NPT) t.vvvveninnnnnnnn. 1
10| P | 54797 {091 GAUGE, Pressure ........cecvveevennnns 1
11§ P | 80221091 TUBE {174 % 2) vernininnininannnnnn, 1
121 P | 77936 | 042 FITTING, Comp (3/8 NPT x 1/4 0DT) ... 1
13 P | 19678 | 045 LOCKWASHER (1/4) .vvvveiinniinnnnn.. 2
140 P 3947 | 041 SCREW, Round head (1/4-20 x 1) ...... 2
157 P | 611962 | 685 HEATER COIL (5.6-6.25 AMP) .......... 1
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Figure 8-29. VALVE ASSEMBLY.
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INDEX

NO.

PART
NUMBER

o<on

DESCRIPTION

UNITS PER
ASSEMBLY

8-29-

N U S W

763890
762624

001
001

KI

VALVE ASSEMBLY .....cvivvnvnvnnnnn...

T, Valve repair (includes 1 thru 7)
NUT, Coil retaining ...............

< COLLAR ettt

« GASKET, Coil vuvvvuinnvninnnnnnnns,
- COIL ASSEMBLY ............cc.unnus.
M0 RING it
S BOLT KIT ot

>

=B ROYS

>
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Location of
Motor Bypass
Adjusting Screw

Figure 8-30. HYDRAULIC SUPPLY PACKAGE.
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S
PART \" UNITS PER
'NNDOE.X NUMBER [of DESCRIPTION ASSEMBLY

8-30- P [ 99055 | 091 HYDRAULIC SUPPLY PKG (With ball vaive) |1
1 1P| 51599 | 042 CAP, 0i1 fill .ot 1
2 | P 13289091 SCREW, Drive (#6 x 3/8) ......oovuun... 2
3 | P} 813211091 PLATE, Caution .......v.vvevunnnnnnn... 1
4 | P 98052 | 010 SUMP ASSEMBLY ....vvvvninvnennnnnnnnnn, 1
5 { P| 45530 091 FITTING, E11 oeeninneinnenannn. 1
6 | P| 19686 ] 061 LOCKWASHER (1/4) ..vvuviinnnnnnnnnnn.. 4
7 1P 3097 | 041 NUT (2/8) oo 4
8 | P| 51596 | 091 MOTOR AND PUMP ASSEMBLY ............... 1
P [ 752137 | 091 - MOTOR ONLY .eeivunnnniiiiennnnnnnn., 1

P | 752136 | 091 < PUMP ONLY ..iiiinriniininnnn.., e 1

P |764319] 998 . SHAFT OIL SEAL ......vvinevnnnnnnn.. 1

P { 757067 | 001 . PUMP GASKET (SHIM) SILVER .0005" THK. | *

P | 757067 | 002 . PUMP GASKET (SHIM) AMBER .001" THK .. | *

P | 757067 | 004 . PUMP GASKET (SHIM) RED .002" THK ....| =

P 1757067 | 005 . PUMP GASKET (SHIM) GREEN .003" THK .. | *

P | 757067 { 006 . PUMP GASKET (SHIM) TAN .004" THK .... | *

P | 757067 | 007 . PUMP GASKET (SHIM) BLUE .005" THK ... | =

g |P 1310 | 091 COUPLING ..o 1
107 P | 28925 | 091 NIPPLE (1/4 x 3) civvvininnnnnnnnnnns. 1
P | 56276 | 001 OIL FILTER ASSEMBLY .....oovvvunnnunn.. 1

11| P | 56271 | 001 . CAP, Filter oiueviiiiiiinnnnnnn. 1
12 ( P | 150501 | 001 cO-RING e e, 1
131 P | 50697 | 091 CFILTER Lo 1
14 P | 56270 001 . CASE, Filter .. .eviiiiiinnnnnnnnnnnn, 1
15| P | 150502 | 001 < LABEL .ot 1
16| P | 27422 | 091 NIPPLE (1/4 x 1-1/8) ovvvvneununnnunn.. 1
171 P | 45060 ( 091 CROSS (1/4) Loeiiniiiieennunnnnnnn, 1
18| P { 45565 | 091 FITTING, Straight (1/4 ODT x 1/4 1PS) . |1
191 P | 782921 091 FITTING. Straight (3/8 ODT x 1/4 IPS) . |1
20| P | 43648 091 VALVE, Check ..uvveinivinennennnennnnn. 1
21| P 1619 | 091 ELL, Street (1/8) .....cvvveviuvunnin.. 2
22| P | 76053 091 REDUCER (1/2 t0 1/8) ..ooveevuuuunnn... 1
231 p 837 | 091 REDUCER (1/2 x 3/8) vvuvevreennnnnnnnn.. 1
24| p 1634 | 091 ELL, Street (1/2) c..vvvvrnnvnnnnnannn. 1
251 P | 29014 091 NIPPLE (3/8 x 1-1/8) ..vvvuevnurinnnn.. 2
261 P | 42542 091 STRAINER .« viriiiiiiiiiiieerennnnenn, 1
27 P | 81165( 001 ELBOW, MALE (5/8 ODT x 3/8 IPS) ....... 2
281 P | 81166 ( 001 TUBE (5/8 ODT) uvrvvnvnnennnnnnennnnn. 1
29| P | 81164 001 VALVE, Ball ......iviiiiniinnnnnnnnnn. 1
30(°P 5896 | 048 PLUG, Pipe (3/8) vvvvvvevnrennennnnnnn. 1
31/ P | 91411 091 TUBE (5/8 ODT) ..ovvnvvnvnininnnnnnnnn, 1
32t 4928 | 042 TEE (3/B) tiiiiiviiiiiniinennnnnnnnn, 1

*As required to maintain end clearance
of .001".
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Figure 8-31. CVLINDER ASSEMBLY: Loading and Unloading.
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S
PART v UNITS PER
lNN%E.X NUMBER c DESCRIPTION ASSEMBLY
8-31- P | 98129 | 091 CYLINDER, Loading ..........couvvunn... 1
P | 98490 | 091 CYLINDER, Unloading .................. 1
1 )P} 51331034 END, Piston .....ovvinnnniiiiniin.., il
2 | P| 76465 | 045 SPRING v\iniiii e iiiiiiininnennns 111
3 | P| 76633 (061 DOVETAIL w.itveiiiit i, 414
4 1P| 47979 | 061 PIN, Ro11 (3/16 x 1-1/8) ....vovvun.n. 515
5 | P| 55988 001 ROD, Piston loading .................. 1
P | 55989 ( 001 ROD, Piston unloading ................ 1
6 | P| 50527 | 061 SCREW (#8-32 x 1/2) .uevvuvvevnnnnn... 313
7 | P| 76635( 010 BODY, Cylinder .........ocvvvvuunnnn.. 1
P{ 51281 ( 010 BODY, Cylinder ....coviivinniennnnn.. 1
8 | P | 45959 | 091 "0" RING tii e 414
9 | P] 51269 091 END, Cylinder body ............cuv.... 11
10| P | 79822 001 HEAD, Piston .......ccvviuniinnnnnnn.. 111
11[ P | 42617 | 045 SCREW, Set (#6-32 x 1/4) ............. 1(1
12| P 1135759} 002 END CYLINDER ..uvreiitninninnnnannn, 111
13| P | 821011} 001 SEAL e e 111
14 P | 135759 | 001 CAP, End ...oiiiiiiiii i, 111
15 P | 82102 | 001 RING, Wiper ...o.veeviiivinninnnnnnnn. 1]1
16{ p|757703 ] 091 SEAL KIT - Not shown ................. 111
L.
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Figure 8-32. LOCKING CYLINDER.

s
i PART v UNITS PER
n‘%e-x NUMBER c DESCRIPTION ASSEMBLY
8-32- P| 51584 | 091 {LOCKING CYLINDER v.vvve'vvvvvnnnnnnnn. 1
1 | P [752680 [ 091 [SEAL, Kit «eevrrrmmnensernnnnnnnnnnnn, 1
2 | p|150437 | 001| |[SCREW, Shoulder .......ooooooonooii?” 1
3 | P[150435 | 001] [BRACKET, LH voeevvvvvronnonnnniil” 1
4 | P |150436 | 001| |BRACKET, RH ......o.vooo oo iiem 1
5 [ P| 5503|085 [WASHER, Plain +...oooveoorornnn’” 1
6 | P| 52151 | 091 [NUT ..ooveeerarn 1

Figure 8-33. AIR FILTER ASSEMBLY.

FIG. & S :
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-33- Pl 91173 ]091 AIR FILTER ASSEMBLY................... 1
1 [P | 91368091 COVER ASSEMBLY...........00uvvvnnn.n... 1
2 | P} 91367 |09 CARTRIDGE ASSEMBLY..........o.0ovun.n. 1
3 [P 12283041 SCREW, Round head (#10-32 x 1/4)...... 2
4 [P | 96526

.........................
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