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SUMMARY OF WARNINGS AND CAUTIONS

The following are personnel (WARNINGS) and equipment (CAUTIONS) safety precautions to be
observed when operating or servicing this unit. This is a listing of all safety precautions appearing in the
text. Caretully read them before proceeding to use of service the unit. Observance 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 important to understand that these
precautions are not exhaustive. AMSCO could not possibly know, evaiuate and advise maintenance
departments of all conceivabie ways in which maintenance might be done or. the possible hazardous
consequences of each way.

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

REPAIRS AND ADJUSTMENTS SHOULD BE ATTEMPTED ONLY BY EXPERIENCED
PERASONS FULLY ACQUAINTED WITH THIS EQUIPMENT. USE OF INEXPERIENCED, UNQUALIFIED
PERSONS TO WORK ON THE EQUIPMENT OR THE INSTALLATION OF UNAUTHORIZED PARTS
COULD CAUSE PERSONAL INJURY OR RESULT IN COSTLY DAMAGE!

m ALLOW UNIT TO COOL TO ROOM TEMPERATURE BEFORE STARTING INSPECTION
AND MAINTENANCE WORK. .

HOT WATER MAY BE SPRAYED THROUGH DOOR OPENING WHEN CHECKING
AUTOMATIC STOP SIGNAL OR OPENING DOOR FOR ANY REASON WHILE WASHER IS OPERATING.
OPEN DOOR SLOWLY AND STAND AWAY FROM DOOR OPENING.

m Turn power switch to OFF before proceeding with field test.

m Electric shock hazard. Do not remove secondary control panel cover. Refer servicing to
qualified service personnel.

Do not remove or replace printed circuit cards unless POWER switch on secondary
control panel is positioned at OFF.

m Use extreme care when removing panels to gain access to, and handling PC boards or other
electronic components. Static electriclty can damage certain electronic components resulting in total failure
or shortened lite of component or PC board.

(CAU?IODO: Solenoid valves are equipped with a special material which can be attacked by olls and
grease. When replacing entire valve, wipe threads clean of cutting oils and use Teflon tape to seal pipe joints.

The pressure reguiator for the recirculating water return (pinch) valve is factory preset at 35
to 40 psig. Waler pressure in excess of 50 psig at pinch valve will damage the valve.

Verify that an adequate water supply Is provided before making adjustments to pressure

reducing vaives to correct an inadequate level of fill.
(CAUTION:) Use of detérgents with a high chioride content may be harmful to stainless steel.

vi
784174 Rev. 8/86
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SECTION 1
GENERAL INFORMATION

1.1 APPLICATION AND DESIGN

The product literature included in this section contains factual data relating to the principal descriptive and
performance characteristics for AMSCO Cage and Rack. and Hospital Cart Washers. 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.

1-1
784174
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pulstar 2000

Cage and Rack Washer

DESCRIPTION

Microcomputer-controlled animal cage and rack washer. auto-
matically proceeds through pre-wash. wash, rinse and vapor
removal phases of cycle. The separate cycle phase times. except
for vapor removal which is service adjustable. are individually
adjustable. to compensate for widely varying soil conditions. For
water and detergent conservation. the controls offer two basic
cycles: Dump and No-Dump. If No-Dump cycle is setected. the
wash water is retained in the storage tank for reuse during the
wash phase of foliowing cycles.

Size

Washer sizes are 105% " x 83% W x 112"'H (2673 x 2130 x
2845 mm). or 105'2""  x 75%" "W x 112"°H (2680 x 1927 x 2845
mm). The deor widths are 50" {1270 mm) or 42" (1067 mm).
respectively. The chamber of the 50°" washer accepts a load up to
49"'W x 87 °'H x 89°'L (1245x 2210 x 2261 mm). The chamber of
the 42°" washer accepts aloadupto41""W x87"'H x89°L (1041 x
2210 x 2261 mm).

Standards

The washer meets applicable reguirements of the following
standards:

Underwriters Laboratories Incorporated.

Seismic Stress Calcuranons — Title 24 (Division T-17 of Part 6) of
the Calitornia Administrative Code.

National Plumbing Code.

ASTM Specification A240 for stainless steel. alloy 304.

THE SELECTIONS CHECKED BELOW
APPLY TO THIS EQUIPMENT

Model Door Width
1 Single Door £ 42 Inches (1067 mm}
£} Oouble Daor 0 50 Inches (1270 mm)
Options (Factory Installed) Mounting
1 Steam Treatment Cycle 3 Floor Levei
T3 Acid/Neutralize Cycle 2 InPit
[3 Water Temperature Booster
Because of American Sterilizer Company’s i 9 prog: of and

Floor Mounted Pit Mounted
Typical only — some details may vary.

Voltage® . Bottle Washer Cart
o 200 27 25 Compartment Rack (1 Pint
0 230/460 Bottles). Qty.

Control Mounting - i?r‘?%rgglaer;r’ngr Rack (12
; v

{Whéen facing door)

©1 25 Compartment Rack Cover -
3 Left Hand Qty
O Right Hand .1 Basket: Sipper Tubes and
Stoppers: Qty.
Covers' Sipper Tube Baskets

Shipping Mode
{3 Assembled

O Disassembled . aty
7 Detergent injecion — Units
Accessories with Acid/Neutralize Option

(" Detergent injection — Units
without Acid/Neutrahize Option
77 Tipper Rait

O Service Side Panels

3 Non-Service Side Panels

1 Rear Control Panel
(Neuble Door Only)

3 Barrier Wall Flanges

3 Provisions for Bottle
Washer Cart

{7 Universal Wash Rack
() Basket: G.P. ang

Anima! Cage ‘120 V, 1 phase secondary power
Qty. supply required for controls.

£ Basket; Drop Pans:
Qty. Item No.

Location(s}

Printed n U S.A

M ond ip sre subject to change without notice.
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DESIGN FEATURES
Control Console

Microcomputer monitors and controls System operations and
functions. Cycla proceeds automaticaily through pre-wash, wash,
rinse and vapor-removal phases. Completion of cycle indicated
visually and audibly.

o (Quartz-crystal based timing. Microcomputer inputs from thumb-
wheel switches accurately set pre-wash, wash and rinse times
Digital readout shows time remaining fot each phase of the
selected cycle. Timing automatically resets upon completion or
stopping of a cycle. Automatic reset eliminates need to reprogram
times between repeated cycles.

o Cycle Monitoring. Chamber door{s) must be closed to initiate a
cycle. If the door is open. status light DOOR OPEN alerts
operator.

o Temperature Monitoring. If the water does not reach 180° F (82°
C) during the rinse phase. the rinse time is automatically
extended up to feur minutes. If temperature still has riot
reached 180° F (82° C). the cycle continues to completion. An
intermittent buzzer and flashing alarm signal that the 180° F
(82° C) was not reached. Signals continue until STOP is
pushed or door is opened.

Control panel is illuminated only when power is on. Top portion
shows cycle status and waming signals. Lower portion has cycle
phase indicators. digital readout. and cycle START and STOP selec-
tions. Time readout is by large. easy-to-see LEDS that first indicate
set time and then. as cycle continues. count down remaining phase
time. Cycle selector requires positive force to activate. cycle selected
is clearly indicated.

Secondary Contrels are behind a hinged door beneath the primary
control panel. These controls allow the operator to select the
type of washing cycle appropriate for different soil conditions.
Timer settings for each of the four cycle phases. PREWASH,
WASH. 140° F (60° C) RINSE. 180° F (82° C) RINSE, are made
individually on this panel by four thumbwheel timers. Set points
are adjustable in increments of one minute, from 0-99. The
RETAIN/DUMP switch provides for reuse of the wash water/de-
tergent solution during the following wash cycle. if conditions
permit. The HEAT ON/OFF switch is for washing heat-sensitive
materials. In the OFF position. it prevents rinse or wash water
temperature from rising above 140° F {60° C). EXTEND CYCLE
ON/OFF switch is used to override the thumbwheel switches
when extending the length of a rinse or wash phase. Drain switch
provides for disposal of all water from the system. Available as
options. the following three controls offer even greater flexibility
for washing conditions:

e ACID/REGULAR allows the setection of an acid prewash phase for
eguipment contaminated by scale or animat urine.

o STEAM ON/OFF provides for the selection of a steam treatment
phase. If this is chosen, the chamber will fill with steam for
sixty seconds at the end of the last rinse phase.

@ The CART ON/OFF switch is provided when the washer has been
equipped with the piping connections for the bottie cart washer
accessory. The cart washer is designed to wash one or one-half
pint bottles.

This Tech Deta is intended for the exclusive use of AMSCO

Satety Features
Controts prevent start of cycte if the door (either door on pass-

through units) is open. DOOR OPEN light will be on. Door can be )

opened from inside the chamber.

Under any stop conditions, all automatic valves revert to théit
normal, nonprocessing state. These valves are so positioned thai
they present no hazard to any personnel within or around the
machine.

After any interruption which terminates the cycle before it is com-
pleted. the controls. require that the ongator restart the cycle. from
the beginning. )

If the chamber door is opened while a cycle is in progress, the
controls will instantly terminate the cycle.

Washing/Rinsing System

Washing and rinsing water is pumped through 10 rotating spray
arms and one set of stationary spray nozzles. During each phase
of the cycle. forceful jets of rinsing or detergent water are applied
tothe load at the rate of more than 30 gpm (114 lpm) through each
rotating arm. Two rotating spray arms are located at the top of
the chamber, four on éach side. The spray nozzles onthe bottom
are fixed. Spraying action is controlled in such a way that spray
arms on one side and the top operate for 20 seconds. then the
other side and the bottom for 20 seconds. This pulsing action
continues for each rinse and wash phase. All recirculatory piping
is stainless-steel.

The washer is equipped with a stainiess:steel wash tank which
contains the recirculating water or solution. Water level is
controlled by high and low level sensors. and water temperature
is maintained at 140-180° F (60-82° C). according to cycle phase
requirements, by the injection of steam into the tank. An optional
water temperature booster is available where inlet water is not
available at 140° F (60° C).

Discharge water flows through a draintank where itis cooled by
the addition of cold water to at least 140° F (60° C) before
entering the building drain.

Filtration System

The filtration system removes soit which could be detrimental to the
system. This is accomplished by the use of stainless-steel filter
baskets in the bottom of the wash tank.

Vapor Removal System and Vent Relief

A vapor-removal phase is provided following the tinal rinse. At
the top of the chamber is a 11% x 19%-inch (286x495 mm) vent
opening. This should be connected. by ducting. to either the
building exhaust system or the outside of the buitding. This vent
relief will eliminate all visible hot vapors contained within the
chamber prior to opening the door(s) thus preventing the
operator from being exposed to these hot vapors.

Reproduction in whole or in part by others is prohibited.
TAMSCO—1979-11983
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Servicing

Microcomputer is exposed for service by the removal of four
screws holding the front panel. For diagnostic purposes, light-
emitting diodes (LEDs) on the printed circuit boards indicate
presence of a signal to associated valve or other electrically
operated device. Piping. valves, electrical components (except
computer) and wiring are in the service compartment, easily
accessible through the two pairs of optional service doors onthe
control side of the machine. These design features are intended
to reduce downtime for maintenance to a minimum.

TECHNICAL DATA

Controls

Microcomputer is a totally self-sufficient 8-bit parallel computer
fabricated on a single silicon chip, using N-channel silicon gate
metal-oxide semiconductor (MOS) process. This fabrication
represents today’s “'state-of-the-art” technology in large scale
integrated (LS} circuits.

Control Power Supply Requirements is 120 volts, 60 Hz, single
phase. integral power supply provides regulated 5 VOC for use in the
logic circuits, and unregulated 28 VDC for the cycle indicating famps.
Solenoid valves operate on 120 VAC.

Door and Chamber Design

Chamber. door(s). and the jambs are of stainless-steel. double-
wall construction. with sheet insulation to maintain exterior
metal surfaces at no more than 25° F (14° C) above ambient room
temerature. Chamber is bolted and sealed watertight. Chamber
interior h:ﬂa coved corners to eliminate soil traps and seams have
been kept to a minimum. Door is designed to channel water from
door area to drain and has safety glass viewing window. A
service light. which can be left on dusing washer operatwn
illuminates the chamber interior.

Mounting Arrangement ‘

The cage and rack washer can be furnished for either floor-level
mounting or for mounting in a pit. The model for floor-level mounting
includes a ramp (or ramps, if a double-door model) from the
structural floor to the chamber fioor ... ramp is diamond-
embossed aluminum and sized to match door width.

The model for pit mounting includes cover plate support angles
boited along the bottom perimeter of the machine. (Note: Owner
must furnish and install cover plate support angles at the
perimeter of the pit and provide one-fourth inch (6.5 mm) thick
plates to bridge the gap between the washer and edge of the pit.)

Knockdown Assembly ’ —

If the purchaser chooses this option, the cage and rack washer
will be broken down into sub-assemblies and shipped disas-
sembled from the factory. The sub-assemblies for the 42" (1067
mm) model will fit through a 35" W x 83" H (889 x 2108 mm)
doorway. The sub-assemblies for the 50" (1270 mm) model will fit
through a 35 x 89" (889 x 2261 mm) doorway.

Universal Wash Rack (Accessory)

For washing smail metal and plastic animal cages up to 10 inches
{254 mm) maximum depth. Shelves are removable and adjusta-
ble. Solid shelves are sloped for drainage. The wash rack
accommodates drop pans up to 36" x 48” (914 x 1219 mm) maxi-
mum. Constructed of stainless steel.

Bottle Washer Cart (Accessory)

For washing and rinsing the inside and outside of botties. The cartiis
equipped with piping which connects to a quick-connect manifold in
the washer without the use of tools. The cart can be used to process
six 25-bottle baskets (8 0z. and 16 oz. sizes) at one time.

ENGINEERING DATA

UTILITIES CONSUMPTION
MODEL SIZE WEIGHT Steam*t Hot Water Cold Water ** Eiectricity — HEAT LOSS
inches Inches ibs Ibs/cycie Qallons/cyctle gellons/cycle Amps
{mm) (mm) (kg) ' (kg/cycle) (V/cycle) {l/cycle)
105% x 83% 120 VAC — 15 Amps | 20.000 BTU/hr
50 x 112 7000 155 200 135 200 3¢ — 33 Amps {without steam treatment)
(1270) (2680 x 2130 (3175) (70 (757) (511) 230 3¢ — 28 Amps 50.000 BTU/hr
x 2845) 460 3F — 14 Amps {with steam treatment)
105% x 75'% . 120 VAC — 15 Amps |  20.000 BTU/hr
42 x 112 6500 135 175 125 200 3¢ — 33 Amps {without steam treatment)
{1067) {2680 x 1927 {2950) {61) (662) (473) 230 39 — 28 Amps 40,000 BTU/hr
x 2845) 460 3¢ — 14 Amps {with steam treatment)

*Al 80 psig (5.63 kg per sq cm) with fow rate of 960 tb/hr (1300 tbs/hr with water temperalure booster).

**Add 20 gallonsfcycle (76 Ifcycle} for ductless vent accessory,

+Add 10 ibs (4.5 kg) per cycle il machine equipped with waler temperalure booster option.
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opening is provided for connection, by ducting. cither to 6. :gor‘g:ilr:‘;fwt?'g:"o'od’???niluinﬁsgo |7b00029|g; k(3‘75 kg): ASTM Specification A240 for stainless steel. alloy 304. control supply required for
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DESIGN FEATURES

Control Console

Microcomputer monitars and controls  system operations and
functions Cycie proceeds automatically through pre-wash, wash.
nnse. and vapor removal piases. Completion of cycle indicated
visuatly and audibly.

o Quartz-crystal based timing. Microcomputer inputs from thumb-
wheel switches accurately set pre-wash, wash. and rinse times.
Digital readout shows time remaming for each phase of the
selected cycle Twming automatically resets upon completion o
stopping of a cycle, Automatic reset eliminates need to reprogram
tmes hetween repeated cycles.

e Cycle Monitoring. Chamber dooi(s) must be closed to initiate a
cycle. 1i the door 1s open. status hight DOOR OPEN alerts
operator.

® Temperature Monitoring. !t the water does not reach 180° F (82°
C) during the rinse phase. the rinse time is automatically
extended up to four minutes. It temperature still has not
reached 180° F. (82° C) the cycle continues to completion. An
intermittent buzze: and flashing alarm signal that 180° £ (82°
C) was not reached. Signals continue until STOP is pushed or
door is opened.

Control panel s illuminated only when power is on. Top portion
of panel shows cycle status and phase. Lower portion has digitai
readout. warning signals. and.cycle START and STOP selections.
Time readout is by large. easy-to-see LEDs that first indicate set
time and then. as cycle continues. count down remaining phase
time. Cycle selector requires positive force to activate, cycle
selected is clearty indicated.

Secondary Controls are behind a hinged door beneath the pnimary
control panel These controls allow the operator to select the type of
washing cycle appropriate for difterent soil conditions. Timer
settings for each of the three cycie phases. PREWASH. WASH.
RINSE are made ndwidually on this panel by three thumbwheel
timers Set points are adjustable i increments of one minute. from
0~ 99 The RETAIN/DUMP switch provides for disposal of the wash
waterdetergent solution when reuse duning the subsequent cycle is
not desirabite The HEAT ON/QFF switch is for washing heat-sensitive
materials. In the OFF position, it prevents ninse or wash water from
nsing above 140° F (60° C). EXTEND CYCLE ON/OFF switch is
used to override the thumbwheel switches for manual controt of
the length of a ninse or wash phase. Drain switch provides for
disposal of alt water from the system

Satety Features

Controls prevent start of cycle il the door (either door on pass-
through units) is open. DOOR OPEN light will be on. Door can be
opened from inside the chamber. Under any stop conditions, ali
automatic valves révert to their normal. nonprocessing state. These
valves are so positioned that they present no hazard 10 any personnel
within or around the machine.

After any interruption which terminates the cyclé before it is com-
pleted. the controls require that the operator restart the cycle from
the beginning.

If the chamber door is opened while a cycle is in progsess. the
controls will instantly terminate the cycle.

Washing/Rinsing System

Washing and rinsing water is pumped through 10 rotating spray
arms and one set of stationary spray nozzles. During each phase
o the cycie. forceful jets of rinsing or detergent water are applied
10 the load at the rate of more than 30 gpngd 114 Ipm) through each
rotating arm. Two rotating spray arms are located at the top of
the chamber, tour on each side. The spray nozzles on the:bottom
are fixed. Spraying action is controfled in such a way that gpray
arms on one side and the top operate for 20 seconds. then the
other side and the bottom tor 20 seconds. This pulsing action
continues for each rinse and wash phase. Alirecirculatory piping
is stainless steel.

The washer is equipped with a siainless-steel wash tank which
contains the recirculating water or solution. Water level 1s
controlled by high and low level sensors. and water temperature
is maintained at 140-180°F (60-82°C). according to cycle phase
requirements. by the injection of steam into the tank. An optional

- water temperature booster is available where inlet water is not

availabie at 140°F (60° C). Discharge water flows through a drain
tank where it is cooled by the addition of cold water to at least
140°F (60° C) before entering the building drain. Final rinse water
is retained for pre-wash of the following cycle. If drain is
selected. it will be disposed of 1o waste.

Filtration System

The filtration system removes soil which could be detrimentatto
the system. This is accomplished by the use of stainless-Steel
filtet baskets in the bottom of the wash tank.

Vapor Removal System and Vent Relief

A vapor-removal phase is provided following the final rinse. At
the top of the chamber is a 11%: x 19 2-inch (286x435 mm) vent
opening. This should be connected. by ducting. to either the
building exhaust system or the outside of the building. This vert
reliet will eliminate all visible hot vapors contained within the
chamber prior to opening the door{s) thus preventing the
operator from being exposed to these hot vapors.

Servicing

Microcomputer is exposed for service by the removal of tour
screws holding the front panel. For diagnostic purposes. light-
emitting diodés (LEDs) on the printed circuit boards indicate
presence of a signal to associated valve or other electrically
operated device. Piping. valves, electrical components {except
computer) and wiring are in the service side area. easily accessibie
on the control side of the machine. Micrgcomputer program contains
a seties of seli-diagnosing alarms which alert the operator in the
event of washer malfunction and indicate the probable source of the
problem.

TECHNICAL DATA

Controls

Microcomputer 15 a totally self-sufficient 8-bit parallel computer
fabricated on a single silicon chip, using N-channel silicon gate
metal-oxide semiconductor (MOS) process. This tabrication repre-
sents today’s ""state-of-the-art”” technology in large scale integrated
(LS circuits.

Control Power Supply Requirement is 120 volts, 60 Hz. single
phase. Integral power supply provides regulated 5 VDC for use in the
logic circutts. and unregulated 28 VDC for the cycle indicating 1amps.
Solenoid vatves operate on 120 VAC.

Door and Chamber Design
Chamber door(s). and jambs are of stainless-steet double wall

and insutated construction so exterior surfaces are no more than
25°F (14°C} above ambient room temperature. Chamber is bolted

. and sealed watertight. Chamber interior has coved corners to

eliminate soil traps and seams have been kept to a minimum. Door
is designed 1o channel water from door area to drain and has
safety glass viewing window. A service light, which can be left
on during washer operation, illuminates the chamber interior.

Mounting Arrangement

The hospital cart washer can be furnished for either floor-level
mounting or for mounting in a pit. The mode! for floor-level
mounting includes a ramp (or ramps. if a double-door model)
from the structural floor to the chamber floor . ramp is full-
width. diamond-embossed aluminum.

The model for pit mounting includes cover plate support angles
bolted along the bottom perimeter of the machine (Note: Qwner
must furnish and install cover plate support angles at the
perimeter of the pit and provide one-fourth inch (6 5 mm) thick
plates to bridge the gap belween the washer and edge of the pit )

* Knockdown Assembly

It the purchaser chooses this option. the cast washer wilt be
broken down into sub-assemblies and shipped disassembled
from the factory. The sub-assemblies wiil fit through a 35" W x
83" H (889 x 2108 mm) doorway.

ENGINEERING DATA

UTILITIES CONSUMPTION
SIZE WEIGHT
inches Ibs Steam * 1 Hot Water Cold Water ** Electricit HEAT LOSS
(mm) (kg) Ibs/cycle gallons/cycle gallons/cycle "A"c' A
{kg/cycle) {l/cyclie) {l/cycle) mps
120 VAC—15 Amps
105% x 67% x 112 6000 62 80 105 200 39 — 33 Amps
(2680 x 1724 x 2845) (2722) (28} {303) {398) 230 3¢ — 28 Amps | 20-000 BTU/NY
460 3¢ — 14 Amps

“At 80 psig (5 63 kg per sa cm) with a tiow rate of 960 It hr (1300 Ih hr with water lempetature hooster option)

**Add 20 gatlons cycle (76 1 cycle) with ducliess vent accessory

tAdd 10 1bs (4 5 kg) per cycle if machine equipped with waler lemperalure bhooster option
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pulstar”SERIES

2.3 WASHER OPERATION: PREPARATORY
ACTIONS

1. Open the door on the secondary control panel
and press POWER switch to ON. Primary panel
should be lit.

2. Position HEAT switch to. ON forwashing water
temperature at 160° F and last rinse water at 180° F.
Position the HEAT switch OFF for washingand rins-
ing temperature at approximately 140° F.

3. 1f it is desired to drain the recirculating water
tank and the detergent water storage tank, press
DRAIN switch. When tank is empty, panel light
TANK EMPTY will come on. if DRAIN switch is not
pressed, the water in the recirculating tank (from the
\ast rinse of previous cycle) will be used for PRE-
WASH phase. |f the wash water has been retained
from the previous cycle (WASH switch was on
RETAIN during previous cycle), that water will be
used during the WASH phase.

2.4 STANDARD CYCLE: DUMP

1. For the STANDARD cycle, ptace cycle
switches on the secondary panel in the following
positions:

PREWASH — REGULAR (OPTION)
WASH — DUMP

STEAM — OFF (OPTION)

CART — OFF (OPTION)
EXTENDED CYCLE — OFF

2. STD CYCLE panet light on primary panel will
come on. i

3. Dial the desired cycle phase times on the four
thumbwheel switches on the secondary panel. All
time settings are adjustable 0-99 minutes. Adjust
times for actual soil conditions. Typical time set-
tings for beth Dump (Standard) and Retain (Alter-
nate) cycles are as foilows:

Minutes
PREWASH: 01
WASH: 02
140° RINSE: 01
180° RINSE: o1
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Figure 2-2. DIAL TIMES ON THUMBWHEEL SWITCHES.

Figure 2-3. PRESS STARY PUSHBUTTON.
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4. Close chamber door. Check that DOOR OPEN
light is off.

5. Press START pushbutton. PREWASH light on
primary panel will come on, and cycle will begin. If
empty, wash tank will till. Prewash will begin when
tank is full.

NOTE: Recommend AMSCO Sparklie Jet Detergent.
Available as follows:

One gallon container — P-757292-001
Five gallon pail — P-761573-001
Thirty gatlon drum — P-761574-001

Also recommend AMSCO automatic detergent in-
jection system part B-150477-068 or B-150477-067
for injection system with acid/neutralize option.

6. 1f the washer is not equipped with an automatic
detergent dispenser. it will be necessary to stop the
cycle and add the detergent atter the PREWASH
phase is complete. Do this by following the steps
below:

a. Wait until WASH light comes on.
b. Press STOP pushbutton.

¢. Opendoor. Cycle wilistop and automatically
reset.

d. Add AMSCO Sparkle Jet Detergent to wash
tank in the recommended amounts. For 50" washer
use 75 ounces and for 42" washer use 66 ounces.
Close the door.

NOTE: Quantities of detergent specified apply to
start up of machine or when wash water is not
reused after each cycle.

e. Reset PREWASH thumbwhee! switch to 00.
Press START pushbutton again. Cycle will omit
PREWASH and proceed to WASH phase.

7. After PREWASH is completed, WASH light on
primary panel wili come on. The intet water (140° F)
will be heated to 160° F. Washing action will con-
tinue for time setting on thumbwheel switches.

8. At the end of the WASH phase, the detergent
wash water will be drained.

9. Fresh water is admitted into wash tank. Rinse
water temperature is 140° F. Panel light RINSE
comes on and rinsing action continues for time set-
ting on 140° RINSE thumbwheel switch.

10. After first rinse time setting has elapsed, the
water will be drained from the machine. Fresh water
is admitted into the wash tank. Water is heated from
140° F to 180° F. Rinsing action begins and con-
tinues for time setting on 180° RINSE thumbwheel
switch. After the set time has elapsed, the second
rinse water will remain in the wash tank and will be
reused for the pre-wash phase of the next cycle.

Figure 2-4. ADD DETERGENT TO WASH TANK.

WASH

STATUS

PRE
WASH

DOOR  EXTEND ST0 LY
OPEN CYCLE CYOLE CYCLE

COMPLETE

Figure 2-5.

764174

REV. 9/83




pulstar”SERIES

11. Thefinal phase of the cycleis the vapor remov-
al phase which lasts for the fixed time of two and
one-half minutes. Panel light VAPOR REMOVAL
will come on.

12. At the conclusion of the cycle, panel light
COMPLETE comes on and buzzer sounds for 10
seconds or until door is opened.

2.5 ALTERNATE CYCLES

The RETAIN/DUMP cycle switch and the
EXTENDED CYCLE switch are standard on all
AMSCO cage and rack washers. As optional equip-
ment, the washer may be equipped with the follow-
ing alternate cycle switches: PREWASH: ACID
/REGULAR: STEAM: ON/OFF. CART: ON/OFF.
These alternate cycle switches may be used indi-
vidually or in combination to suit the washing
requirements for particular conditions or individual
cases. The alternate cycles function as follows:

2.5.1 Acid Prewash

1. This cycle is to be used for removing scaleand
animal urine from racks and cages. Follow instruc-
tions above in paragraphs 2.2, BEFORE OPER-
ATING THE EQUIPMENT, and 2.3, WASHER
OPERATION: PREPARATORY ACTIONS.

2. Place ACID'REGULAR switch in ACID posi-
tion. ALT CYCLE panel light will come on.

3. Follow operational instructions in paragraph
2.4, STANDARD CYCLE. beginning with step 3.
During the prewash phase. a fixed amount of acid
will be'injected into the prewash water. At the end of
the prewash phase. neutralizer is added to the solu-
tion to neutralize the acid before it is discharged to
drain. Cycle then progresses as with STANDARD
CYCLE.

2-4
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2.5.2 Steam Treatment

1. This cycle will inject steam into the chamber
for 60 seconds after the last rinse. Follow instruc-
tions above in paragraphs 2.2, BEFORE OPER-
ATING THE EQUIPMENT, and 2.3, AUTOMATIC
OPERATION: PREPARATORY ACTIONS.

2 place STEAM switch in ON position. ALT
CYCLE panet light will come on.

3. Follow operational instructions in paragraph
2.4, STANDARD CYCLE, beginning with step 3.
Cycle will progress as STANDARD cycle, except
steam will be injected into the chamber between the
end of the rinse phase and the beginning of the
vapor removal phase. RINSE light willstay on.

2.5.3 Bottie Washer Cart

1. This cycle is to be used with the bottle washer
cart for the washing and rinsing of 8 0z. and 16 0z.
bottles. The cart can hold six baskets, each with a
capacity of 25 bottles. .

2. Connect one end of the hose assembly to the ":_

adaptor inside the chamber and the other to the
manifold on the bottle washer cart.

3. Foliow apphicable instructions above in para-
graph 2.2. BEFORE OPERATING THE EQUIP-
MENT. and 2.3. WASHER OPERATION: PREPAR-
ATORY ACTIONS.

4. Place CART switch in ON position. ALT
CYCLE panel light will come on.

5. Foliow operational instructions in paragraph
2.4, STANDARD CYCLE. beginning with step 3.
Cycle will progress as STANDARD cycle does.

Figure 2-9.

Figure 2-10.
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2.5.4 Retain Cycle

1. The retain cycle is to be used when washing
conditions permit the reuse of wash water and
detergent for a subsequent cycte or cycles.

2. Follow instructions above in paragraphs 2.2,
BEFORE OPERATING THE EQUIPMENT, and 23,
WASHER OPERATION: PREPARATORY
ACTIONS.

3. Place WASH switch in RETAIN position. ALT
CYCLE light will come on.

4. Follow operational instructions in paragraph
2.4, STANDARD CYCLE, beginning with step3. The
cycle will progress as the STANDARD cycle. except
that at the end of the wash phase, the washing solu-
tion will be pumped to the storage tank for reuse
during the next cycle.

2.5.5 Extended Cycle

1. The EXTEND CYCLE switch is to be used when
the operator wishes to override the time setting on
an individual thumbwheel switch during any phase
of the cycle.

2. To extend the time of a phase beyond the set-
ting on the thumbwheel switch, place the
EXTENDED CYCLE switch in the ON position
before the phase ends (before digital readout shows
0). EXTEND CYCLE panel light will come on, digital
readout shows 0. and phase will continue as long as
EXTENDED CYCLE switch is on.

3. To reduce the cycle, place the EXTENDED
CYCLE switch in the ON position. When the digital
readout shows 0. return EXTENDED CYCLE switch
to OFF position. Cycle will continue through
phases.

764174
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2.6 WASHING CYCLE MONITORS AND ALARMS
During washer operation the controls automatically monitor the performance of various functions and

controls necessary for the correct operation of the cycles. In the event of malfunction, an intermittent buzzer
will sound and one of the following sets of numerals will flash on the digital display.”

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that, during the WASH phase of acycle, the return time for detergent water (from storage
to wash tank) has exceeded a preset maximum aliowable length. See Troubleshooting Chart, Section 7, for
possible causes and remedies.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the high water level probe in the wash tank is not functioning. See Troubleéhooting
Chart, Section 7, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the iow water level probe in the wash tank is not functioning. See Troubleshooting
Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

Thisalarm indicates that the low water level probe in the storage tank is not functioning. See Troubleshooting
Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the low water level in the drain tank is not functioning. See Troubieshooting Chart,
Section 7, for possible causes and corrections.

*NOTE: During any of the alarms, the buzzer can be shut oft by pressing START pushbutton. The digital
display will continue flashing until the problem is corrected. If the problem persists two minutes after START
is pushed, buzzer will again start to sound.
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OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the wash tank drain time, for any one of the cycle phases, has exceeded a preset
maximum allowable length. Pump wilt turn off automatically. See Troubleshooting Chart, Section 7, for
possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the wash tank fill time, for any one of the cycle phases, has exceeded a preset
maximum allowable length. See Troubleshooting Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that during washing or rinsing action, the make-up time (to refill water level to high level
probe) has exceeded a preset maximum allowable length. Pump wil! automatically turn off. See Troubleshoot-
ing Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: NOTE WHICH PHASE LIGHT 1S ON. PRESS STOP SWITCH ON
PANEL. :

This alarm indicates the steam supply valve (to heat water) has been open foran excessive period during any
phase of a cycle. Cycle will automatically proceed to vapor removal cycle phase, and then completion. Panel
status light will be onto indicate during which phase malfunction occurred. COMPLETE light will alsobeon.
See Troubleshooting Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: NOTE ALARM. PRESS STOP SWITCH ON PANEL.

This alarm indicates that the temperature of the final rinse water gid not reach 180° F by the end of the second
rinse phase, as set on the thumbwheel switches. Panel phase light will show COMPLETE. See Troubleshoot-
ing Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the maximum aliowable time tor wash water to be pumped back to the storage tank
(after the wash phase of a “retain” cycle) has been exceeded. See Troubleshooting Chart. Section 7, for
possible causes and corrections.

2-8
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SECTION 3

OPERATING INSTRUCTIONS:
//HOSPITAL CART WASHER

3.1 GENERAL

The following instructions are intended to guide
maintenance personnel when: (1) instructing opera-
tors in techniques designed to ensure optimum
equipment performance; and (2) verifying the valid-
ity of operator complaints. See Section 7, TROUBLE-
SHOOTING, if the washer is not operating properly.
Refer to Section 1, GENERAL INFORMATION, for
capabilities of the equipment. It you are unfamiliar
with this equipment, or you wish to review the prin-
ciples by which the washer operates, you are urged”
to read Section 4, PRINCIPLES OF OPERATION,
before beginning actual operation.

3.2 BEFORE OPERATING THE EQUIPMENT

1. Open the chamber door. Lift the floor grating
and make sure that the filter baskets on the wash
tank are clean. For cleaning procedure, see Section
5.3. Replace the baskets.

2. Besure the tipper rail (if used) on foading track
is at side opposite air inlet vent.

3. Remove gross soil from carts before placing
them in the chamber. Place the items to be cleaned
in center of chamber. If the cart to be washed is a
closed one. open the doors and position the cart so
that the open side faces the inlet vent side of the
washer and is at an angte which wili insure adequate
drainage and aid in drying. (The inlet ventis on the
side of the washer which has the service access
doors.)

Floor Grating

4. Close the chamber door(s). > /

5. Check that the two house power supply dis-
connect switches are on. ’

NOTE: Electrical power for controls and pump(s)
must be as specified on "Equipment Drawing.” —

6. Check that house water and steam supply
valves are on.

NOTE: Water quality to be as follows: hardness not il _
to exceed 170 ppm: total dissolved solids not to

exceed 500 ppm; alkalinity not greater than 150 Filter Baskels
ppm. Supply water of lesser quality should be
treated or conditioned prior to entering the washer.

Figure 3-1. LIFT FLOOR GRATING AND CLEAN FILTER
BASKETS.

3-1
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3.3 WASHER OPERATION: PREPARATORY
ACTIONS

1. Open the door on the secondary control panel
and press POWER switch to ON. Primary panel
should be lit.

2 Position HEAT switch ON for washing water
temperature-at 160° F and rinse water at 180° F.
Position the HEAT switch OFF-for washing and rins-
ing temperature at approximately 140° F.

3. If it is desired to drain the recirculating water

tank and the detergent water storage tank, press

DRAIN switch. When tank is empty. panel light
TANK EMPTY will come on. If DRAIN switch is not
pressed, the water in the recirculating tank (from the
Jast rinse of previous cycie) will be used for PRE-
WASH phase. If the wash water has-been retained
from the previous cycle (WASH switch was on
RETAIN during previous cycle). that water will be
used during the WASH phase.

3.4 STANDARD CYCLE: RETAIN

1. For the STANDARD cyclé. place cycle
switches on the secondary panel in the following
positions:

WASH — RETAIN
EXTENDED CYCLE — OFF

2. STD CYCLE panel light on primary panel witl
come on.

3. Dialthe desired cycle phase times on the three
thumbwheel switches on the secondary panel. All
time settings are adjustable 0-99 minutes. Adjust
times for actua! soil conditions. Typical time set-
tings for both Retain {standard) and Dump (alter-
nate) cycles are as follows:

Minutes
PREWASH: 01
WASH: 02
RINSE: 02

4. Close chamber door. Check that DOOR OPEN
light is off.

5. Press START pushbutton. PREWASH tight on
primary panel will come on. and cycle wili begin. If
empty, wash tank will till. Prewash will begin when
tank is full.

Primary
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Figure 3-2. DIAL TIMES ON THUMBWHEEL SWITCHES.

Figure 3-3. PRESS START PUSHBUTTON.
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NOTE: Pressing STOP button on primary panet dur-
ing a cycle wili instantly terminate the cycle. Cycle
must then be restarted from beginning.

NOTE: Recommend AMSCO Sparkie Jet Detergent.
Available as follows:

One gallon container — P-757292-001
Five gallon pail — P-761573-001
Thirty gallon drum — P-761574-001

Also recommend AMSCO automatic detergent in-
jection system part B-150477-068.

6. |f the washer is notequipped with an automatic
detergent dispenser, it will be necessary to stop the
cycle and add the detergent after the PREWASH
phase is complete. Do this by following the steps
below:

a. Wait until WASH light comes on.
b. Press STOP pushbutton.

¢. Opendoor. Cycle will stop and automatically
reset. .

d. Add 57 ounces of AMSCO Sparkie Jet
Detergent to wash tank. Close the door.

NOTE: Quantity of detergent specified applies to
startup of machine or when wash water is not to be
reused after each cycle.

e. Reset PREWASH thumbwheel switch to 00.
Press START pushbutton again. Cycle will omit
PREWASH and proceed to WASH phase.

7. After PREWASH is completed. WASH light on
primary panel willcome on. Theinlet water (140° F)
will be heated to 160° F. Washing action will con-
tinue for time setting on thumbwheel switches.

8. At the end of the WASH phase, the detergent
wash water will be pumped to the storage tank for
reuse during the next cycle.

9. Fresh water is admitted into wash tank. Rinse
water temperature is 180° F. Panel light RINSE
comes on and rinsing action continues for time set-
ting on 140° RINSE thumbwheel switch.

10. The final phase of the cycleis the vapor remov-
al phase which lasts for the tixed time of twe and
one-half minutes. Panel light VAPOR REMOVAL
will come on.

11. At the conclusion of the cycle, panel light
COMPLETE comes on and buzzer sounds for 10
seconds or until door is opened.

Figure 3-4. ADD DETERGENT TO WASH TANK.
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3.5 ALTERNATE CYCLES

The RETAIN/DUMP cycle switch and the
EXTENDED CYCLE switch may be used individu-
ally or in combination 1o suit the washing require-
ments for particutar conditions or individual cases.
The aiternate cycles function as follows:

3.5.1 Dump Cycle

1. The dump cycle is to be used when reuse of
wash water and detéergent for a subsequent cycle or
cycles is not desired.

2. Folliow instructions above in paragraphs 3.2,
BEFORE OPERATING THE EQUIPMENT, and 33,
WASHER OPERATION: PREPARATORY
ACTIONS.

3. Place WASH switch in DUMP position. ALT
CYCLE light will come on.

4. Follow operational instructions in paragraph
3.4. STANDARD CYCLE. beginning with step3. The
cycte will progress as the STANDARD cycle, except
that at the end of the wash phase. the washing solu-
tion will be disposed of to the drain.

3.5.2 Extended Cycle

1. The EXTENDED CYCLE switch is to be used
when the operator wishes to override the time set-
ting on an individual thumbwheel switch duringany
phase of the cycle.

2. To extend the time of a phase beyond the set-
ting on the thumbwheel switch, place the
EXTENDED CYCLE switch in the ON position
before the phase ends (before digital re.dout shows
00). EXTEND CYCLE panel light will come on, dig-
ital readout shows 0. and phase will continue as long
as EXTENDED CYCLE switch is on.

3. To reduce the cycle. place the EXTENDED
CYCLE switch in the ON position. When the digital
readout shows 0, return EXTENDED CYCLE switch
to OFF position. Cycle will continue through
remaining phases.

764174
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3.6 WASHING CYCLE MONITORS AND ALARMS
During washer operation the controls automatically monitor the performance of various functions and

controls necessary for the correct operation of the cycles. In the event of malfunction, an intermittent buzzer
will sound and one of the following sets of numerals will flash on the digital display.”

OPERATOR ACTION: TURN OFF MACHINE,

This alarm indicates that, during the WASH phase otacycle, the returntime for detergent water (from storage
to wash tank) has exceeded a preset maximum allowable length. See Troubleshooting Chart, Section 7, for
possible causes and remedies.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the high water level probe in the wash tank is not functioning. See Troubleshooting
Chart. Section 7, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the low water level probe in the wash tank is not functioning. See Troubleshooting
Chart. Section 7. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the low water level probe in the storage tank is not functioning. See Troubleshooting
Chart. Section 7, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the low water level in the drain tank is not functioning. See Troubleshooting Chart,
Section 7. for possible causes and corrections.

*NOTE: During any of the alarms, the buzzer can be shut off by pressing START pushbutton. The digital
display will continue flashing until the problem is corrected. If the problem persists two minutes after START
is pushed. buzzer will again start to sound.
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OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the wash tank drain time, for any one of the cycle phases, has exceeded a preset
maximum allowable length. Pump witl turn off automatically. See Troubleshooting Chart, Section 7, for
possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the wash tank till time. for any one of the cycle phases, has exceeded a preset
maximum allowable length. See Troubleshooting Chart, Section 7, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that during washing or rinsing action. the make-up time (to refill water levet to high level
probe) has exceeded a preset maximum allowable length. Pump will automatically turn oft. See Troubleshoot-
ing Chart, Section 7. for possible causes and corrections.

OPERATOR ACTION: NOTE WHICH PHASE LIGHT IS ON. PRESS STOP SWITCH ON
PANEL.

This alarm indicates the steam supply valve (to heat water) has been open foran excessive period during any
phase of a cycle Cycle will automatically proceed to vapor removal cycle phase, and then completion. Panel
status light will be on to indicate during which phase maifunction occurred. COMPLETE light will also be on.
See Troubleshooting Chart. Section 7. for possible causes and corrections.

OPERATOR ACTION: NOTE ALARM. PRESS STOP SWITCH ON PANEL.

This alarm indicates that the temperature of the final rinse water did not reach 180° F by the end of the second
rinse phase. as set on the thumbwheel switches. Panel phase light will show COMPLETE. See Troubleshoot-
ing Chart, Section 7. for possible causes and corrections. .

OPERATOR ACTION: TURN OFF MACHINE.

This alarm indicates that the maximum aliowabie time for wash water to be pumped back to the storage tank
(after the wash phase of a “retain” cycle) has been exceeded. See Troubleshooting Chart. Section 7. for
possible causes and corrections.

3-6
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SECTION &

PRINCIPLES OF OPERATION

4.1 GENERAL

Wash and rinse water is pumped through 10 rotat-
ing spray arms and one set of stationary nozzles.
The control system has two basic cycles. Dump and
Retain. The purpose of the Retain cycle is to con-
serve water and detergent when conditions permit.
The flexibility of the cleaning cycles can be
increased by the addition of optional, accessory
controls and eguipment. These controls are des-
cribed later in this section.

The control system and piping arrangement, des-
cribed below, are designed to perform the washing
and rinsing action efficiently and refiably. The heart
of the control system is a microcomputer which is
preprogrammed to control all washing cycles from
beginning toend, once the preparatory actions have
been taken.

4.2 CONTROLS

The microcomputer monitors system operations
and controls system functions. Input signals are
from the control panel's pushbuttons and switches,
from the timer settings and from the temperature
switch and water level probes. Output signals from
the controller are to the panel display lights to indi-
cate status or warning signais. to the pump and
blower motor starters, and to the piping solenoid
valves, to operate the washer through the phases of
each cycle. The printed circuit boards have LEDs to
indicate the presence of an electrical signai to the
associated valve.

During the cycles, the controller automatically
switches on and off the appropriate solenoid valves
to maintain correct water level and temperature, and
to maintain the current pulsing action of the rotary
spray arms. Water to the drain is automatically
cooled to maintain its temperature below 140° F. At
the completion of the washing cycle. the panel light
COMPLETE comes on and the buzzer sounds for 90
seconds or until the door is opened. Opening the
door automatically resets the controls for the next
cycle.

4-1
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4.3 CYCLE DESCRIPTIONS

Preparatory actions: Water and steam supply
valves (by others) must be opened. Power switch
must be ON, door must be closed. DOOR OPEN
lamp is out.

4.3.1 STANDARD CYCLE FOR CAGE AND RACK
WASHER '

4.3.1.1 Prewash Phase

All cycle selector switches are in STANDARD
position. Operatortouches START pushbutton.
Solenoid valves V11 (prime for pump}), V6 (pulsator
1),and V1 (hotwatertowashtank)open.PREWASH
lamp comes on (and IN PROCESS for doubte-door
units). Normally, the wash tank retains the water
from the last rinse of the previous cycle for reuse
during PREWASH phase. For drain of wash tank
prior to cycle beginning. see description of DRAIN
TANK phase below.

As soon as wash tank high water level sensor
senses full. vatve V1 (hot water to wash tank) and
valve V11 (prime for pump) close, pump starts. and
PREWASH time is displayed. Pulsators 1 and 2 (V6
and V7. respectively) start alternating operation,
beginning with puisator 1 for twenty seconds, then
pulsator 2 for twenty seconds. Alternating operation
continues for duration of timed PREWASH phase.
When pulsators begin alternating operation, if
temperature switch TS-1 does not sense 140° F for
wash tank water, valve V3 (steam supply to wash
tank) opens until 140° F is reached. Valve V3 cycles
with TS-1 to maintain 140° F water throughout
remainder of prewash phase. Valve V-1 (hot water to
wash tank) cycles with high water level sensor to
maintain correct level in wash tank throughout pre-
wash phase.

When PREWASH timer times out, pulsators stop
(V6 or V7). At the same time, valve V2 (dump) and V8
(chill water to drain) opens until wash tank low level
water sensor senses low. V2, V8 and pump are
turned off. PREWASH lamp goes oft and WASH
lamp comes on.
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4.3.1.2 Wash Phase

If the washer does not have automatic detergent
injection, detergent must be added manually to
wash tank. During the fill portion of the WASH
phase, vaives 1 (hot water to wash tank), V11 (prime
for pump). and V6 (pulsator1)areopen.Pumpisoff.
As soon as wash tank high water level sensor senses
full, valve V1 (hot water to wash tank) and valve V11
(prime for pump) close, WASH time is displayed,
and pump starts. pulsators 1 and 2 (V6 and V7,
respectively) start alternating operation, beginning
with pulsator 1 for twenty seconds, then pulsator 2
for twenty seconds. Alternating action continues for
duration of timed WASH phase. When pulsators
begin alternating operation, valve V3 (steam supply
to wash tank) opens to heat wash water. Vaive V3
remains open until temperature switch TS-2 senses
160° F. Valve V3 cycles with TS-2to maintain 160° F
water throughout remainder ot wash phase. Valve
V1 (hot water to wash tank) cycles with high water
level sensor to maintain correct level in wash tank
throughout prewash phase.

When WASH timer times out, pulsators stop (V6
or V7). At the same time, valve V2 (dump) and V8
(chill water to drain) open untii wash tank low water
sensor senses low. V2, V8 and pump are turned off.
WASH lamp goes out and RINSE lamp comes on.

4.3.1.3 140° F Rinse Phase

During the fill portion of the first rinse phase,
valves V1 (hot water to wash tank), V11 (prime for
pump), and V6 (pulsator 1) are open. Pumpis off. As
soon as wash tank high level sensor senses full,
valve V1 (hot water to wash tank) and valve V11
(prime for pump) close. and pump starts. Pulsators
1 and 2 (V6 and V7. respectively) start alternating
operation. beginning with pulsator 1 for twenty
seconds. then pulsator 2 for twenty seconds. Alter-
nating action continues for duration of timed 140° F
RINSE phase. When pulsators begin alternating
operation, valve V3 (steam supply to wash tank)
opens to heat water. it water is not at 140° F. Valve
v3 cycles with TS-1 to maintain 140° F water
throughout remainder of first rinse phase. Valve V1
(hot water to wash tank) cycles to keep wash tank
water at high level. as sensed by levei detector.

When 140° F RINSE timer times out. pulsators stop
(V6 orV7). Atthe same time, valve V2 (dump) and V8
(chill water to drain) open untii wash tank low level
sensor senses low. V2, V8, and pump are turned off.
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4.3.1.4 180° F Rinse Phase

The 180° F rinse is identical to the 140° F rinse
until the drain part of the phase, except that the
steam supply valve will heat the water to 180° F,
cycling with temperature switch TS-3. When the
180° F RINSE timer times out, pulsators stop (V6 or
V7). RINSE lamp goes out and VAPOR REMOVAL
lamp comes on. Rinse water is retained in wash tank
for PREWASH phase of next cycle.

4.3.1.5 Vapor Removal Phase

Cooling water valve, V12, is on for one minute
after VAPOR REMOVAL phase begins. Biower also
turns on. After two and one-half minutes, buzzer
sounds and COMPLETE lightcomes on. Blower will
remain on for 30 minutes, or until door is opened or
STOP pushbutton is pressed.

4.3.2 STANDARD CYCLE FOR HOSPITAL CART
WASHER

4.3.2.1 Prewash Phase

All cycle selector switches are in STANDARD
position. Operatortouches START pushbutton.
Solenoid valves V11 (prime for pump), V6 (pulsator
1),and V1 (hot waterto wash tank) open. PREWASH
lamp comes on (and IN PROCESS for double-door
units). Normaily, the wash tank retains the water
from the last rinse of the previous cycte for reuse
during PREWASH phase. For drain of wash tank
prior to cycle beginning, see description of DRAIN
TANK phase below.

As soon as wash tank high water level sensor
senses full, valve V1 (hot water o wash tank) and
valve V11 (prime for pump) close. pump starts, and
PREWASH time is displayed. Pulsators 1 and 2 (V6
and V7. respectively) start alternating operation,
beginning with pulsator 1 for twenty seconds, then
pulsator 2 for twenty seconds. Alternating operation
continues for duration of timed PREWASH phase.
When pulsators begin alternating operation, if
temperature switch TS-1 does not sense 140° F tor
wash tank water, valve V3 (steam supply to wash
tank) opens until 140° ¥ is reached. Valve V3 cycles
with TS-1 to maintain 140° F water throughout
remainder of prewash phase. Valve V-1 (hot water to
wash tank) cycles with high water level sensor to
maintain correct level in wash tank throughout pre-
wash phase.

pulstar

When PREWASH timer times out, pulsators stop
(V6 or V7). Atthe same time, valve V2 (dump) and V8
(chill water to drain) open until wash tank low leve!
water sensor senses low. V2, V8 and pump are
turned off. PREWASH lamp goes out and WASH
lamp comes on.

4.3.2.2 Wash Phase

1 the washer does not have automatic detergent
injection. detergent must be added manually to
wash tank. During the fill portion of the WASH
phase. valve V13 (return) is open to allow water to
flow from the storage tank to wash tank. Return
valve V13 closes when low level sensor in storage
tank senses low. When V13 closes, valve V1 (hot
water to wash tank). V11 (prime for pump), and V6
(pulsator 1) open until high water level sensor in
wash tank senses full. As soon as wash tank high
water level sensor senses full, valve V1 (hot water to
wash tank) and valve V11 (prime for pump) close.
WASH timeis displayed, and pump starts. Pulsators
1 and 2 (V6 and V7. respectively) start alternating
operation. beginning with pulsator 1 for twenty
seconds. then pulsator 2 for twenty seconds. Alter-
nating action continues for duration of timed WASH
phase. When pulsators begin alternating operation.
valve V3 (steam supply to wash tank) opens to heat
wash water. Valve V3 remains open until tempera-
ture switch TS-2 senses 160° F.Valve V3 cycles with
TS-2 to maintain 160° F water throughout
remainder of wash phase. Valve Vi (hot water to
wash tank) cycles with high water level sensor to
maintain correct lievel in wash tank throughout pre-
wash phase.

When the WASH timer times out, valve V4 (stor-
age) opens and the wash water is pumped to the
storage tank. If there is water in the wash tank 16
seconds after V4 opens, then V4 closes and V2
(dump) opens. When the wash tank low level sensor
senses no water. RINSE phase begins.

4.3.2.3 180° F Rinse Phase

During the fill portion of the first rinse phase.
valves V1 (hot water to wash tank). V11 {prime for
pump). and V6 (pulsator 1) are open. Pumpisoff. As
soon as wash tank high level sensor senses full.
valve V1 (hot water to wash tank) and valve V11
{prime for pump) close. and pump starts. Pulsators
1 and 2 (V6 and V7. respectively) start aiternating
operation, beginning with pulsator 1 for twenty
seconds, then puisator 2 for twenty seconds.
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Alternating action continues for duration of timed
180° F RINSE phase. When pulsators begin alternat-
ing operation, vaive V3 (steam supply to wash tank)
opens to heat water, it water is not at 180° F. Valve
V3 cycles with TS-1 to maintain 140° F water
throughout remainder of first rinse phase. Valve V1
(hot water to wash tank) cycles to keep wash tank
water at high level, as sensed by levet detector.

When RINSE timer times out, pulsators stop (V6
or V7). At the same time, valve V2 (dump) and V8
(chill water to drain) open until wash tank low level
sensor senses low. V2, V8, and pump are turned off.

4.3.2.4 Vapor Removal Phase

Cooling water valve, V12, is on tor one minute
after VAPOR REMOVAL phase begins. Blower aiso
turns on. After two and one-half minutes, buzzer
sounds and COMPLETE lightcomes on. Blower will
remain on for 30 minutes, or until door is opened or
STOP pushbutton is pressed.

4.3.3 DRAIN CYCLE

After preparatory actions. described above in
STANDARD CYCLE, are taken. DRAIN pushbutton
may be pressed if it is desired to drain wash and
storage tanks. When DRAIN is pushed, the machine
will go through the following actions:

DRAIN lamp comes on. Valve V2 (dump). V8 (chill
water to drain). and V11 (prime for pump} open.
Pump comes on. When low water levet in wash tank
is reached, valves V2. V8, and V11 close. Pump
stops. Valve V13 (return) opens to drain detergent
water from storage tank. (If storage tank is empty.
cycle proceeds to compietion.) When low water
jevel in storage tank is reached. valves V2 (dump).
V8 (chill water to drain), and V11 (prime tor pump)
open. Pump comes on. When low water level in
wash tank is reached, pump stops. all valves close
and TANK EMPTY lamp comes on.

4.3.4 STANDARD CYCLE WITH STEAM
BOOSTER OPTION

This cycle operates exactly as the STANDARD
cycle, except that during the “fill" parts of the cycle
(valve V1 is open). steam booster valve V5 is on to
heat the inlet water. Valve V5 cycles with tempera-
ture switch TS-1 to maintain inlet water at 140° F.
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4.3.5 ACID PREWASH OPTIONAL CYCLE (CAGE
AND RACK WASHER ONLY)

Whnen the ACID PREWASH selector is pressed,
ALT CYCLE lampcomeson, STD CYCLE lamp goes
off. and the prewash phase of the cycle will be as
tollows.

When START pushbutton is pressed, ALT.
CYCLE and PREWASH lamps come on. Valves V1
(hot water to wash tankj, V6 (putsator 1), and V11
{(prime for pump) come on. When wash tank high
water level sensor senses full, valves V1 (hot water
to wash tank) and V11 (prime for pump) close. Pump
comes on, valve V20 (acid) opens for 32 seconds
and V6 opens for 16 seconds. After 16 seconds. V6
cioses. V7 opens. Atter the second 16 second
period. V20 (acid) closes. Prewash time is dis-
played. Pulsators 1 and 2 (V6 and V7, respectively)
start alternating operation, beginning with pulsator
1 for twenty seconds. then pulsator 2 for twenty
seconds. Alternating operation continues for dura-
tion of timed PREWASH phase. When pulsators
begin alternating operation. if temperature switch
TS-1 does not sense 140° F for wash tank water,
valve V3 (steam supply to wash tank) opens until
140° F is reached. Valve V3 cycles with TS-1 to
maintain 140° F water throughout remainder of
prewash phase. Valve V1 (hot water to wash tank)
cycles with high water level sensor 10 maintain cor-
rect level in wash tank throughout prewash phase.

When PREWASH timer times out, valve V13 (neu-
tralizer) opens for 52 seconds. At the same time,
pulsator 1 (V6) operates for 26 seconds. then pulsa-
tor 2 (V7) for 26 seconds. V19 closes. but pulsator 2
(V7) continues operating for 7 seconds. Then V7
closes. and pulsator 1 (V6) operates for 7 seconds.
V6 then closes and drain begins: Valves V2 (dump}
and V8 (chill water to drain) open until the iow level
sensor n the drain tank senses no water. Pump
stops. PREWASH lamp goes out and WASH lamp
comes on. Cycle then proceeds as described under
standard cycle for Cage and Rack Washer.

4.3.6 STANDARD CYCLE WITH DETERGENT
INJECTION

Detergent i1s automatically injected into the wash
tank during the WASH phase of the cycle. Five
seconds after the high water level sensor senses full,
pulsators V6 and V7 begin alternating operation.
steam valve V3 opens to begin heating the wash
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water, and detergent injector opens for 18 seconds.
After the 18 seconds, the detergent controlier is
de-energized. When at least 30 seconds have
elapsed after controller is de-energized and 160° F
is reached in the wash tank, detergent controller
continues automatic operation to maintain deter-
gent level in wash tank. Detergent controller will
automatically open and close detergent injector
valve V25 for remainder of wash period, as sensed
by detergent probes. (See also para. 47}

4.3.7 BOTTLE WASHER CART ALTERNATE
CYCLE (CAGE AND RACK WASHER ONLY)

If the washer is furnished with the bottle washer
cart accessory, the control panel will have a CART
ON/OFF switch and the chamber will have a quick
disconnect for use with the cart. If the CART
SWITCH is in the ON position, the ALTERNATE
CYCLE lamp will come on when the START push-
button is pressed. The cycle operates the same as
the STANDARD cycle. except that the puising wash
and rinse spray adds a 20 second spray period for
the cart washer. During the wash and rinse periods,
first pulsator 1 (V6) operates for 20 seconds, then
the cart washer (V17), then pulsator 2 (V7). The
sequence repeats until the set times have elapsed.

4.3.8 RETAIN/DUMP ALTERNATE CYCLE
SWITCH

For the Cage and Rack Washer. the STANDARD
cycle operates with the WASH switch in the DUMP
position. If the switch is placed in the RETAIN posi-
tion. the ALT CYCLE lamp will come on and the
detergent wash water will be pumped to the storage
tank at the end of the wash phase, for reuse during
the wash phase of the following cycte. This RETAIN
wash phase is the same as described under the
STANDARD CYCLE of the Hospitai Cart Washer.

For the Hospital Cart Washer, the STANDARD
cycle operates with the WASH switch inthe RETAIN
position. If the switch is placed in the DUMP posi-
tion. the ALT CYCLE lamp will come on and the
detergent wash water will be dumped to drain at the
end of the wash phase ot the cycle. During the fol-
lowing cycle, fresh detergent water will be pumped
into the wash tank for the wash phase of the cycle.
This DUMP wash phase is described under the
STANDARD CYCLE of the Cage and Rack Washer.

REV. 9.83
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4.3.9 STANDARD CYCLE WITH HEAT SWITCH
OFF

With the HEAT switch in the OFF position, the
cycle will operate the same as the STANDARD
cycte, except that during all rinse and wash phases,
the water will be heated to a maximum of 140° F.

4.3.10 STEAM TREATMENT ALTERNATE CYCLE

If the washer is furnished with the steam treat-
ment accessory, the control panel will have a
STEAM ON/OFF switch. If the STEAM switch is in
the ON position, the ALT lamp will come on. The
cycle operates the same as the STANDARD cycle,
except that after the last rinse, valve V23 will open
and fill the chamber with steam for sixty seconds.

4.3.11 EXTEND — ALTERNATE CYCLE

The EXTEND switch is for use after a cycle has
started. When the EXTEND switch is placed in the
ON position, time displayed will be zero, and the
cycle phase in operation will continue foraslongas
the switch remains on. When the switch is placed
again in the OFF position, cycle will proceed.

4.3.12 STANDARD CYCLE WITH DUCTLESS
VENT (Vapor Eliminator) OR ELECTRIC DAMPER
ACCESSORY

It the washer is furnished with ductless vent
accessory. the cycle will operate the same as the
STANDARD cycle until the vapor removal phase.
When the VAPOR REMOVAL phase begins. cooling
water valve V12 will open for one minute. At the
same time, vapor condenser vaive V16 {(ductless
vent only) will open for one minute and forty-five
seconds. and then close for fifteen seconds, and
then again open for a final fitteen seconds. The
blower (ductless vent only) or electric damper will
also come on at the beginning of the VAPOR RE-
MOVAL phase and will remain on for thirty minutes
or untit the door is opened.

4.4 FUNCTIONAL DESCRIPTION OF THE
MICROCOMPUTER CONTROLLER

The controtler is built up from three major modules.
apowersupply assembly, a mother board assembly.
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and a printed circuit board set. The printed circuit
board set consists. of printed circuit boards PCB-
146586 and PCB-146588 and PCB-146590. To better
understand the operation of the control. a func-
tional description of each module and each of the
printed circuit boards follows.

4.4.1 Power Supply

The power supply provides the contro! with 4
amps — 5 volts direct current (VDC) and 2 amps —
28 VDC required by the system. This power supply
can be shown as eight blocks for the 5-VDC supply
(Figure 4-1), and five blocks for the 28-VDC supply
(Figure 4-2);

- L

The 5-VDC supply operates as follows: voltage
trom the full wave rectifier (CR201 and CR202) is
filtered by the RC network R201 and C101. This filter
circuit supplies the bulk voltage (approximately 14
volts) to the series pass transistor Q101 whichdrops
and regulates the output voltage to the required 5
volts. As the output voltage tries to vary from 5volts,
due to load and line variations, the regulating ampli-
fier A401 senses this change and turns Q101 on or
oft as required to maintain the output at 5 volts.

If the output voltage rises above 5 volts, to an
unsafe point of approximately 6.5 volts. the overvol-
tage circuit, comprised of 1/2 A403, Z402, R436.
R428, R425, R427, R437, R426. and R424. feeds back
an output to switch Q406 to turn iton. This transistor
provides a gating current to SCR401 through R413.
SCR401 switches the power switch (CB-1). on the
secondary control panel. to off.

When the 5-VDC output drops below approxi-
mately 4.7 volts, the undervoltage circuit (com-
prised of 1/2 A403, 2401, C405. R414, R420, R421,
R419,R417, R416, R418, C407. R422and adjustment
pot R423) feeds back an output to switch Q406 to
turn it on. This transistor provides the current
through R412 to gate SCR401. SCRA401 switches the
control switch {CB-1), on the secondary control
panel, to off.

Three adjustable pots are mounted on the printed
circuit board and sealed. They are as follows: R430
is a current limit level adjustment. R433 is an output
voltage level adjustment, and R423 is the undervoi-
tage setpoint adjustment.

764174




pulstar”SERIES

a1

. FULL WAVE SERIES PASS N\
TRANSFORMER RECTIFIER TRANGISTOR WN 4?
SUPPLIES LOW CHANGES A.C. CONTROLS THE
VOLTAGE A.C. TODC. OUTPUT VOLTAGE
]
ANODE
CATHODE CULATOR

’ REGULA

S.CR. 401 ponsd

ELECTRONIC CONTROLS OUTPUT

CROW BAR VOLT & CURRENT \ A

GATE
AUTOMATIC ‘
TRIP FOR CB1
ON SECONDARY
PANEL ’
UNDER-VOLTAGE __J OVER-VOLTAGE
DETECTOR DETECTOR
12 A403 112 403
-
: Figure 4-1.5 VOLT POWER SUPPLY.
PASS OuTPUT
TRANSFORMER RECTIFIER —g——1 TRANSISTOR |——m=—— CLIPPED TO
(MJ 3000) 28V

-

WAVANEY

ZENER

S 30 VOLT

_{ OELAY |—-
Q102
400 MS
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The 28-volt supply is not a regulated supply, but
does limitthe output to approximately 28 volts. This
is done to increase lamp life.

Operation of the 28 volt supply is as follows. Voi-
tage from the full wave rectifier (CR301 and CR302)
is filtered by the RC network of R301 and C104. This
filtered voltage feeds the output through a time
delay “slow-turn-on-circuit” comprised of Q102,
Q402, R405. R404, R403, CR403 and C402. The time
delay of about 400 milliseconds allows the micro-
computer to gain control of the system beforethe 28
VDC is supplied to the display circuits. The 28 vDC
is clipped {limited) at 28 volts by the Z404 zener
diode. Thus the 28-volt supply will not be able to
exceed approximately 28 VDC.

4.4.2 Mother Board

The mother board assembly contains a large
printed circuit board (PCB) that provides the base

for the connectors (J1A, J1B, J2A, J2B, J3A, J3B)
and the interface to these connectors for communi-
cations with the rest of the washer. The mother
board also contains the connectors (B1, B2, B3), as
required, and the interboard interface connections
for the plug-in printed circuit boards. Power, from
the power supply, is brought into the assembly via
J10 and J11 and distributed throughout the assem-
bly by the main PCB.

4.4.3 Printed Circuit Board 1 — 146586

The CPU printed circuit board (PCB) contains the
microcomputer, A1, support circuits, input buffers
and drivers, output buffers and drivers, and the data
bus required to communicate with the other two
boards. Figure 4-3 is a diagram of the CPU printed
circuit board.

CARD BOUNDARY

‘ CRYSTAL I

MICROCOMPUTER A1 8048

I‘—-————I 2 almad e el - ——

V7 VAC )
SENSHG

@ SWITCHES

TIME
SELECT

Figure 4-3. PRINTED CIRCUIT BOARD 146586.
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The 8048 microcomputer is the heart of the con-
trol system. The system matches the beat of the
8048 oscillator or clock pulse generator (crystal
controlied at 3 MHz). The program s contained, in
part, in the 1K program memory of the 8048. This
program is executed by the control and timing cir-
cuits of the 8048 microcomputer. While the program
is running. the CPU in the microcomputer witl 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 washer 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 leave the
ports and data bus under the precision guidance of
the control and timing of the microcomputer. The
computer also contains a data memory capable of
storing 64 bytes of information. Itis referredtoasa
RAM. It s a volatile memory which can be written
into or read out. The RAM is used to store change-
able data. i.e., timer inputs.

There are many elements to control and sense in
the washer. The number exceeds the capability of
the microcomputer alone: therefore, additional
electronic components must be added to expand
the following.

(1) Program memory.
(2) Data memory.
(3) Input/output capacity of the 8048.

Input Output (1/0) capacity is expanded by the
use of an 8243. The I/O expanders only pass or
accept signals when the microcomputer calls their
attention: that is. enables them. On board one (1)
there are three such 8243's. A2. A3 and A4,

A3 is used to pass the appropriate signals to a
digital display (output) of the elapsed time during
Ihe separate phases of a cycle.

A2 operates in a similar fashion as A3. Its output
signals drive Darlington pairs (XR2203) capable of
passing 600 ma of current which are usedtoturnon
the various incandescent tamps required by the
washer. A2 also drives, via an LED, triac drivers
(MOC3011). The drivers provide proper signals to
turn on triacs which in turn operate AC loads (120
VAC) such as solenoid valves. The optical coupling
found in these drivers also serves to isolate the 120-
VAC power circuits from the low voltage logic
circuits.
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Ad is used as an input device for the various sen-
sing switches in the system,

Desired wash and rinse times are set up by the use
of thumbwheel switches which. upon request, pro-
vide input datatothe microcomputer via ports 1and
2.

The supporting circuits are an external crystal
and a zero cross-over network. The crystal, C1and
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, A8, C5, R5,and R6. The ZCN prevents the com-
puter from actuating a 120 VAC device during peak
voltage of the sine wave. The ZCN monitors the 120
VACand when the voltage level is atthe zero voltage
points of the sine wave. it enables the computer
output. The ZCN's function is to reduce line tran-
sients from being generated which might interfere
with the computer operation. These transients
might generate false signals should they occur.
Another supporting circuit consists of Q9, C13, and
R29. This circuit delays the activation of the triac
outputs until the computer has gained control. It
serves the same function as the delay circuit in the
28-volt power supply.

4.4.4 Printed Circuit Board 2 — 146588

The control system is provided with further
expansion capabilities by the addition of PCB 2. It
expands the data memory (RAM) by 256 bytes and
the input/output capacity by 16 with the addition of
an 8155 (A1). The microcomputer can puit from an
additional 2,000 program instructions from the 8355
(A2) which increases the program capability. Figure
4-4 is a functional diagram of this PCB. The 8355
(A2) also increases the number of input/output
channels by 16.

The input and output drivers function the same as
those on the Board 1.

4.4.5 Printed Circuit Board 3 — 146590

This PCB increases the program capability by an
additional 2,000 program instructions. and the input
/output capacity by adding 16 more channels. Fig-
ure 4-5 is a functional diagram of this board. Note
that it is basically the same as the 8355 portion of
PCB 2.

The input/output drivers function the same as
those on the other two boards.
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4.5 FUNCTIONAL DESCRIPTION OF WATER
LEVEL SENSING PROBE (REF. FIG. 7-9
SHEET 3 OF 3)

The probe senses water levei using a small internal
electronic circuit. The circuit senses capacitance
change occurring in the presence of water with
respect to the frame of the machine. The probe
requires 28 volts power supply on its "+" (pos.) and
“ (neg.) terminals. The signal output'denoting the
presence of water is normally open. Water will cause
the signal output to.close and it will drop from 5 volts
D.C.to O voits D.C. .

The “test” input terminal is used by the micro-
computer controlier to self test the probe on power
up and at other times. The “test” terminal voltage is
normally 5 volts D.C. The microcomputer will pull
this terminal to 0 volts D.C. (grounding it out) and, if
probe functions properly. the signal terminal will
switch from 5 volts D.C. to 0 volts D.C. (close).

4.6 FUNCTIONAL DESCRIPTION OF
TEMPERATURE CONTROLLER
(REF. FIG. 7-9 SHEET 3 OF 3)

Temperature of the wash tank water is sensed by a
resistive temperature probe {RTD type). Nominal
resistance of the probe -1% @ 77°F is 676 ohms.
The probe has a positive temp. coef.of 1.6 ohms/°F.
The working resistances of the probeare as follows:

140°F — 784 chms
160°F — 820 ohms
180°F — 856 ohms

The probe forms part of a voltage divider on the
temperature controller module (TB-1 junction box).
The probe voltage is compared against three adjust-
able set points as follows.

140°F — "LO ALARM™
160°F — “OFFSET"
180°F — “HI ALARM"

The three outputs of this module are normally
closed until respective set points are achieved, then
they open. The respective outputs will measure 0
volts B.C. until set points are achieved. then outputs
will switch to 5 volts D.C. Power supply voltageis 28
volts D.C. to the controtier moduiie.

4.7 FUNCTIONAL DESCRIPTION OF
DETERGENT INJECTOR (SEE ALSO
PARA.4.3.6)

The detergent injector control is designed to auto-
maticatly dispense the correct amount of detergent
into the wash chamber.

The injector operation is affected by the micro-
processor control, storage tank water le ‘el sensor,
and wash chamber temperature control of the basic
machine.

The correct level of detergent concentration is
monitored by measuring the resistivity of the wash
water as it flows past two fixed probes.

In the wash phase. within 5 seconds following the
start of the wash pump, the microprocessor control
will energize the injector control. The blue (power)
and white (feeder) lights on the detergent injector
will come on. The blue light will remain on for 18.5
seconds. The white light will come on, but may go
on and oft, as detergent passes by the probes in the
wash pump discharge line.

An exception to the above occurs if any water
remains In the wash water storage tank when the
wash cycle starts. If the storage tank low water
sensor detects any water at all, the microprocessor
will-cancel! the initial 18.5 second injection period.
After the wash pump has been on for 23 to 25
seconds. the butterfly valves will begin transferring
the wash water from one side of the machine to the
other. After an additional 30 seconds has elapsed
and the wash water temperature has reached 160°F
(as recorded by TS-1). power will be supplied to the
detergent injector control. At this time the blue light
will come on and the white light will go on and oft
until the two probes sense the correct detergent
concentration in the wash water. At this point. the
white light will remain off, the blue light will remain
on and detergent injection ceases.

If the wash water fails to reach 160°F. then the
second phase of detergent injection described
above will not take place. If temperature sensor (TS-
1) does not sense 160°F. then power will not be
supplied to injector control.

SECTIONS
INSPECTION AND MAINTENANCE

5.1 GENERAL

Maintenance procedures described in para-
graphs 5.2 through 5.4 should be performed at regu-
lar intervals. as indicated. The frequency indicated
is the minimum. and should be increased if usage of
the washer demands. Should a probiem occur, refer
to Section 7. TROUBLESHOOTING. Figure 5-2isa
sample maintenance record which we suggest the
Maintenance Department keep. Such a record will
prove helpful in assuring regu'ar maintenance.

m ALLOW UNIT TO COOL TO

ROOM TEMPERATURE BEFORE STARTING
WORK.

5.2 INSPECTION
5.2.1 Daily

1. Check hubs on rotary spray arms for free rota-
tion. If rotation is not free. remove rotary hubs on
spray arms. Ciean bearings and reassemble hubs.

2. Open and close chamber door(s). Be sure
operation is smooth and door switch on upper part
of door jamb is activated when door is closed.

3. Check tnat steam supply to the machine is
between 50-80 psig (dynamic).

4. Check thal hot and cold water supplies to the
machine are 40 to 60 psig and that hot water
temperature is approximately 140° F.

NOTE: To insure proper operation of the hydrau-
lically operated actuators for the butterfly valves,
cold water supply to washer should meet the follow-
ing standards:

o Total water hardness should not exceed 170
ppm.

e Total dissolved solids should not exceed 500
ppm.

e Alkalinity should not exceed 150 ppm.

e Use of detergents with a high chloride content
may be harmful to stainless steel.

NQTE: Cold water temperature should be main-
tained below 75°F for proper operation of the
ductless fan option.

l

Figure 5-1. CHECK HUBS FOR FREE ROTATION.

Light Shouid Go Out
AN

L)

1]

Figure 5-2. CHECK DOOR SWITCH OPERATIONS.

| |

ot w0t 101
TREETTE AN

CAUTION 4

Figure 5-3. CHECK OPERATION OF STOP SWITCH.
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it the available water contains amounts higher than
the above, the water should be treated prior to enter-
ing the washer.

5.2.2 Weekly

1. Check operation of STOP switch on primary
panel by initiating a cycle and then pressing STOP
pushbutton. Machine operation should stop.

2. Chetk operation of automatic stop signal by
opening door after initiating cycle. Machine opera-
tion should stop.

3. Check for ease of operation of inside door
latch release.

4. Watch the washer as it goes through each
phase of acomplete cycle and check thatall indicat-
ing lights are working. It a lamp needs replacing,
refer to paragraph 8.9.

5. Inspect plumbing connections for leaks.

6. Be sure building-vent system is 1000 cfm at
3 8" static pressure and that damper opens at
beginning of vapor removal phase (units without
ductless vent system only).

7. Check pressure on discharge side of pump.
5.3 CLEANING
5.3.1 Daily

1. Open the chamber door. Lift the floor grating
and make sure that the filter baskets in the wash
tank are clean. Remove any sediment with a high
pressure hose.

2. Visually inspect the spray nozzles. If neces-
sary. remove hard water deposits from the nozzles
by soaking them in a solution of one cup of AMSCO
Descaler (order P-752042-091 for package contain-
ing four 5-ib cartons) and one quart of water. Care-
fully clean the nozzle openings with a 3/32 inch
diameter wire. Do not pound on spray pipes or
nozzles.

3. Rinse unit interior with clean water. If neces-
sary. remove hard water deposits from equipment
interior. Wipe the interior clean with a cleaning solu-
tion such as one cup of AMSCO Descaler to one
quart of water. Then rinse with fresh tap water. Do

Figure 5-4. CHECK THAT ALL INDICATING LIGHTS
ARE WORKING.

Figure 5-5. LIFT FLOOR GRATING AND CLEAN FILTER

BASKETS.
Clean Pipe
Interiors Weekly

J—
visually Inspect \ - *1:

Y AR
Spray Nozzles (%: 7
Daity \\
/ End Cap

Figure 5-6. INSPECT SPRAY NOZZLES AND SPRAY
PIPES.

Figure 5-7. CLEAN UNIT INTERIOR WEEKLY.

pulstar

not use abrasive cieaning compounds, wire or steel
wool on surfaces.

5.3.2 Weekly

1. Remove end caps from spray pipes. Using
brush provided, clean the pipe interiors with a solu-
tion of one cup AMSCO Descaler and one quart of
water.

2 Clean the unit interior with AMSCO STAIN-
LESS STEEL CLEANER & POLISH or PRY Cleaner.
rub in a back-and-forth motion (in the same direc-
tion as the grain). Do not rub with a rotary or circular
motion. Do not use either cleaner on painted
surfaces.

5.4 MICROCOMPUTER CONTROL SERVICE
ROUTINE

The microcomputer control contains in its pro-
gram a sequence of self-checking steps which can
be utilized to check the operation of the control and
the control panel. To actuate this “service routine”
follow the steps below.

1. Press POWER switch to OFF.
2. Open service access doors on side of washer.
3. Locate junction box TB-1 and open.

4. Locate test pin taped to insideof TB-1junction
box.

5. Insert test pin into junction box at TB1-18, as
indicated in Figure 5-8.

6. When the program is started®. it will progress
through a three part sequence. First. it will display
on the digital readout the times set on the thumb-
wheel switches for the PREWASH, WASH, 140° F
RINSE (CRW only — HCW will display 00)and 180°
F RINSE phases of the cycles. Second. it will then
light up in sequence the LEDs on the printed circuit
cards. Third. it will light in sequence the legends on
the primary panel. In each step. the display will be
on for three seconds. and off for three seconds.

*If the machine is experiencing a problem with one
of the level sensors. the controls will indicate that
with an alarm and the service routine won't take
place. See Troubleshooting Chart for these alarms.

TB1-18

2

Test Pin

Figure 5-8. INSERTION OF TEST PIN FOR SERVICE
ROUTINE.

Board 1 \

LEDs /

Figure 5-9. PRINTED CIRCUIT BOARDS WITH LEDs IN
CONTROL BOX.
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NOTE: The second part of the service routine will
light, in sequence, the LEDs on the edges of the
printed circuit boards, indicating that the circuits
are operating correctly and energizing the appro-
priate solenoid valve or other device. Inorderto see
the LEDs, itis necessary to remove the tront control
panel, as instructed in Section 8, page 8-8.

7. To start the service routine, open the second-
ary panel door and press POWER switch to ON.

8. The first part of the program will display on the
digital readout the times set for the phases in this
sequence:

PREWASH

WASH

140° RINSE (CRW only)”
180° RINSE

9. The second part of the program will light the
LEDs on the printed circuit boards in this sequence:

a. PCB1
Valve or device

D12-v1 (HOT WATER)
D13-V2 (DUMP)

D14-V3 (STM SUPPLY)
D15-v4 (STORAGE)
D16-V5 (STM BOOSTER)
D17-V6 (PULS. 1)
D18-VT7 (PULS. 2)

b. PCB2

D23 MTR STRT (PUMP)

D22 (COUNTER)

D21-V13 (RETURN)
D20-V12 (COOLING WTR.)
D19-V11 PRIME (PUMP)
D18 (DETERGENT CONTR.)
D17 (BUZZER)

D16-V8 (CHILL WATER)

*If the washer is a Hospital Cart Washer. 00 will be
displayed on the readout at this step.

5-4
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Figure 5-10. CIRCUIT BOARDS WITH LEDs.
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c. PCB3

D1-V16 (VAP. CONDNSR)
D2-V17 (CART WASH)
D3-V18 — NOT USED
D4-V19 (NEUTR)

D5-V20 (ACID)

D6 (BLOWER)

D7 — NOT USED

D8-V23 (STEAM PURGE)

NOTE: Valves or other devices should be actuated
as corresponding LEDs come on. When the washer
is not equipped with an option or accessory, LED
should come on but no other action occurs in the
machine. tn the event of malfunction, see appro-
priate instructions in Section 8, “Component
Repair, Replacement, and Adjustment.”

10. The third part of the program will light the
legends on the primary panel in the foliowing
sequence:

PREWASH

WASH

RINSE

VAPOR REMOVAL

COMPLETE

IN PROCESS (Double Door Units Without
Rear Control)

MINUTES

TANK EMPTY

DRAIN

00 on digital display

08 on digital display

5-5
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Figure 5-11. LEGENDS ON PRIMARY PANEL WILL

LIGHT IN SEQUENCE.
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PREVENTIVE MAINTENANCE RECORD

Page 1ol 4

Department

This form to be utilized for preventive maintenance record only and is not

to be used as a guide to perform maintenance.

(Circie "X In Column When Service Is Performed)
1.0 Preparation
1. Discuss operation of equipment with department personnei. XXX
2. Install test equipment. X| XX
2.0 Control System
1. Perform standard test cycle. XXX
~
2. Perform alternate cycle with heat switch { and wash at retain
(CRW only). XXX
3. Perform alternate cycle with acid pr 8’ phase (CRW only). XXX
4. Perform alternate cycle with steam injeﬁn after final rinse
phase (CRW only). XXX
A
N\
5. Perform alternate cycle for %@n washer (CRW only). XXX
6. Perform alternate cycl@at switch off (HCW only). X | XX
N
7. Perform extende@z’e\ x| X
Pt
Ay
3.0 Door(s) y
1. Inspect each door gasket. X|X
2. Inspect each window and window gasket. X|X
3. Lubricate door. XX
4.0 Check Valves
1. Make external inspection of each check valve. x| X

Figure 12. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 1 of 4).
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PREVENTIVE MAINTENANCE RECORD

Page 2 of 4
2/Z2/z/lz/2 2
o/o/of/0O] 9
Department S [ =l -
glglelglgl8
This form to be utilized for preventive maintenance record only and isnot ,‘,‘_’ % ala/ala
. . @» ajlojal o
to be used as a guide to perform maintenance. 2/z/z/2z/2|2
; ~le/alzx/zlx
(Circle "X In Column When Service Is Performed) @ H 3 Ly
a. Check around pipe joints for leaks. XXX
b. Inspect valve tor proper operation. X|XiX
2. Make internal inspection of each check valve. X|XiX
5.0 Solenoid Valves
1. Check valve for proper operation. X|xIxix|x]X
2. Check valve for leaks. N XIxX x| xIX|X
~
3. If available, check manual operation, alve. XXX
o
4. Rebuild solenoid vaive. % X
6.0 Vacuum Breaker
1. Inspect for proper seal between Hbat and seat. X Ix|x{x|x{X
VN
N/ .
2. Check vacuum breaker roper operation. X{x|xIx]|xix
3. Check around p% for leaks. Xixix{xix{x
|94
4. Disassemble vacuum breaker. X
5. Inspect and replace components of vacuum breaker. X
6. Reassemble vacuum breaker. X
6.0 Detergent injector
1. Check that plastic tubing from detergent injector is clean. X[ xIx]x|{xjix
Figure 12. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 2 of 4).
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PREVENTIVE MAINTENANCE RECORD

Page 3 0f 4
Department IS
g
This form to be utilized for preventive maintenance record only and is not 3;
10 be used as a guide to perform maintenance. - 2
[ 3
. [

(Circte "X In Column When Service Is Performed) =
7.0 Water Pressure Reguiator

1. Inspect strainer for debris. X
8.0 Water Level Sensors

1. Inspect and clean each sensor prote. XiX X
9.0 Each Rotary Spray Arm

1. Inspect and clean each spray arm. XX X

2. Inspect nylon bearings. X | X X
10. Final Test Q
NOTE: During test cycles. check for and repay any leaks. If cycle is
stopped due to defective componesn eplace the defective
component and reinitiate test Cy! djust, repair or replace
any component that does not o perly

~
1. Perform standard tes!ﬁ?&%3 X | X X
~

2. Perform alternate gycte with heat switch off and wash at retain

(CRW oniy). X | X X
yo)
N o

3. Perform alternate cyCle with acid prewash phase (CRW only). X | X X

4. Perform alternate cycle with steam injection after final nnse
phase (CRW only). XX X

5 Perform atternate cycle for bottle cart washer (CRW only). X |IX X

6. Perform alternate cycle with heat switch oft (HCW only). X | X X

7. Pertorm extended cycle. X | X X

Figure 12. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 3 of 4).
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s

PREVENTIVE MAINTENANCE RECORD

Paged ot 4

Department

This form to be utilized for preventive maintenance record only and is not
to be used as a guide to perform maintenance.

(Circle "X In Column When Service Is Performed)

>
>
x
x
x
x

8. Remove all test equipment instalted for this inspection.

9. Instail any panei or cover that was removed during the inspection.{ X | X

INSPECTOR: Sign For Each Inspection an i In Date:

Figure 12. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 4 of 4).
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SECTION 6

FIELD TEST PROCEDURE

Every 34” HCW and 42" and 50" CRW unit must be
tested and inspected according to this procedure.
Each unit tested must meet the requirements set
forth in this procedure.

Turn power switch to “OFF.”

6.1 TEST INSTRUMENTATION REQUIRED
1. Stop watch (to check timing of cycle steps).

2. Calibrated test gauge (0-100 psig). Locate at
pump discharge. Plugged connection in tee at
pump discharge is provided for test gauge.

3. Potentiometer with thermocouple extension.
Route under door and locate inside at Temp. Probe
in wash tank.

4. Calibrated test gauge (0-100 psig). Plugged
connection is provided in tee location between valve
V-13 and pressure regulator located upstream of
valve V-13.

5. Calibrated test gauge (0-100 psig). Install in
hot water supply line.

6. Calibrated test gauge (0-100 psig). Install in
cold water supply line.

7. Calibrated test gauge (0-150 psig). Install in
steam supply line.

6.2 PRELIMINARY CHECK

1. Examine pipes, valves, fittings, and fasteners
for good workmanship and completeness of
assembly.

2. Examine door gaskets (both front and rear if
pass thru unit) for correct instatiation and fit.

3. Examine gasket installation between panels.
between panels and jambs, and between panels,

jambs and base 10 prove gaskets were instalied at
these points and appear to be installed correctly.

REV. 9/83
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Figure 6-1. CHECK TIMING OF CYCLE STEPS.
Direction Of Rotation

Pump

Remove Plug and
;0= Instali Pressure
Gauge

Discharge Side
0f Pump

Figure 6-2. INSTALL TEST GAUGE IN TEE AT PUMP
DISCHARGE.

Install

Pressure
Regulator

'q\

Figure 6-3. INSTALL TEST GAUGE IN COLD WATER

SUPPLY.
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4. Turnall rotating spray rotors by hand to assure
virtually frictionless rotation.

5. Check to see that correct heaters are installed
in magnetic starter for pump drive based on opera-
ting voitage available for test. Appropriate heaters
are P/N 150476-441 (E72) for 200-208 volts; P/N
150476-440 (E70) for 230 volts; and P/N 150476-437
(E60) for 460 volts.

6. Check to see that all actuators for butterfly
valves are mechanically connected to valves.

7. Preparation Prior to Test and Connection to
Utilities

Blow out building utility water and steam lines to
remove chips, scale, etc.. before connecting to
washer.

8. Check for proper hook-uptorequired services,
i.e.. steam, water and electrical.

NOTE: Steam and Water Supply Lines should be
one size larger than the nominal pipe sizes on the
washer.

Piumbing Connections

Pipe
Service Size Pressure
(NPT)
Hot Water
(140° F Min,) | 1-1/4" | 40-60 psig (dynamic)
Cold Water® 1" 40-60 psig (dynamic)
Steam 1-1/2" | 50-80 psig (dynamic)
Drain 2"

*NOTE: To insure proper operation of the hydrau-
lically operated actuators for the butterfly vaives,
coid water supply to washer should meet the follow-
ing standards:

& Total water hardness should notexceed 170 ppm.
e Total dissolved solids should not exceed 500

ppm.
¢ Alkalinity shoutd not exceed 150 ppm.

If the available water contains amounts higher than
the above, the water shouid be treated priortoenter-
ing the washer.

Figure 6-6. CHECK ACTUATORS FOR BUTTERFLY

6-2
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Heater Install 3 Places

VALVES.
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Electrical Connections

Service Voits Freq. | Phase
Pump 200-208 or 230/460 | 60 Hz. 3
Controls 115 60 Hz. 1

6.3 COMPONENT CHECKS

1. Door(s) switch adjustment. (Assuming a new
door gasket is on door.)

a. Adjust bracket above door(s) to “make" all
switches with door in closed position.

b. Open front door (rear door closed in pass
thru unit). Door open light should come on. If no
tight, check switch and wiring. Then close door.
Door open light goes out.

c. i pass thru unit, open rear door. Check same
in (b) above.

Loosen 2
Nuts to Make
Adjustments

[ s

Figure 6-7. DOOR SWITCH ADJUSTMENT.

2. Inspect Pump Rotation.

a. Remove cover from motor.

764174
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b. Momentarily start pump followed immedi-
ately by stopping pump. Observe the rotation as
pump stows down by viewing exposed end of motor.
Rotation must be clockwise when looking down on
exposed motor end. If rotation is counterciockwise,
turn power supply OFF and switch any two of wires
135. 136 and 137 connected toL1, L2and L3at TB2.
Turn power supply ON and check pump rotation as
before.

c. Replace motor cover.

3. Other Component Checks.

a. Open hot and cold water and steam supply
valves. Note the static and dynamic pressure gauge
indication in hot water, cold water, and steam
supply lines at appropriate times in factory testing.
The dynamic pressures for hot water, cold water,
and steam should be 40-60 psig, 40-60 psig, and
50-80 psig respectively. Refer to Section 8 for
adjustment of hot and cold pressure regulating
valves.

b. Note pressure gauge indication on water
supply line between pinch valve, solenoid vaive V-13
and the pressure regulating valve located imme-
diately upstream of valve V-13. Adjust the PRV as
required for 50 psig maximum reading on the pres-
sure gauge.

¢. If any water is discharging from the 2-inch
drain, examine chill water valve V-8 for ieakage and
take appropriate action.

d. Open door(s) and observe if water (hot or
cold) and/or steam is leaking into wash tank. If so,
examine hot water supply valve V-1, cold water
supply valve V-12, and steam supply valve V-3 for
leakage and take appropriate action. Close door(s).

6.4 TEST FOR AUTOMATIC OPERATION

NOTE: Starting status should be no water in storage
tank. no water in wash tank (syphon out previous
water in wash tank) and retain cycle.

1. Set controller as follows:

Depress power ON switch. Primary panel
should light.

Depress heat ON switch.
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Depress Wash RETAIN. For CRW, ALT.CYCLE
light comes on. For HCW, STD. LIGHT comes on.

Depress light ON. Chamber light comes on.
Depress Extended Cycle OFF switch.

Set prewash timer to 10 minutes.

Set wash timer to 10 minutes.

Set 140° Rinse timer to one minute. (CRW has
both 140° and 180° rinse phases; HCW has only
180° rinse phase.}

Set 180° Rinse timer to one minute.

Close door(s). Door open light goes out.

NOTE: Operating instructions inside controller
door explain alarm code.

NOTE: Press cycle START.
2. Prewash phase (10 minutes)
a. Simultaneously the following occurs:
Prewash light comes on the primary panel.
In-process light on rear display comes on.

Wash tank fill valve V-1 opens. Pump prime
valve V-11 opens. Solenoid valve V-6 butterfly valve
opens.

b. When water level reaches high level probe.
the following occurs and prewash timing starts:

Preset time is displayed. Wash tank fill valve V-1
closes. Pump comes on (note time). Pump prime
valve V-11 closes. Steam supply valve V-3 opens and
closes as reguired to maintain water temperature at
approximately 140°F (check this with test potenti-
ometer). Adjust “Lo Alarm” potentiometer on tem-
perature controller (in TB1 junction box). tor 140°F
as necessary.

c. With start of (2) above, sprays pulse. First 20
seconds solenoid valve V-6 butterfly valve opens
and solenoid valve V-7 butterfly valve closes.
Second 20 seconds. valve positions reverse. Final 20
seconds. valve reverts to original position. (Check
these times.)

d. Atend of ten (10) minute prewash period, the
following occurs simultaneously:

Solenoid valve V-2 dump butterfly valve opens.

Solenoid valve V-6 butterfly valve closes.
Chill water valve V-8 opens.

Water in wash tank pumped to drain tank.

e. Approximately 15 seconds after start of (d)
above, the following occurs simultaneously (note
time interval):

Chill water vaive V-8 closes only afier actuated
by level probe in drain tank.

Pump stops.
Prewash light goes out.

Sofenoid valve V-2 dump butterfly vaive closes.
3. Wash Phase (2 minutes)

a. Simultaneous with completion of step 2.e.,
the following occurs:

Wash light comes on.
Wash tank fill valve V-1 opens.
Pump prime valve V-11 opens.

Solenoid valve V-6 butterfly valve opens.

b. Approximately 60 seconds after start of (a)
above. the high level probe in the wash tank will
detect high level and the following occurs simul-
taneously and wash timing starts:

Preset time is displayed.
Pump starts.
Pump prime valve V-11 closes.

Wash tank fill valve V-1 closes.

¢. 23.5 seconds after action in (b) above starts,
the sprays pulse alternating with each 20 second
period. First non-service side and top sprays (sole-
noid valve V-6 buttertly valve open). then the service
side and bottom (solenoid valve V-7 butterfly valve
open).

pulstar”SERIES

d. Coincident with (c) above, the steam valve
V-3 opens and closes as required to raise wash
temperature to approximately 160° F. Adjust "Oftset”
potentiometer on temperature controller for 160°F
as necessary. (Check this temperature with potenti-
ometer.) Wash tank fill valve V-1 also opens if water
level drops below high levet probe and will close
when water level reaches high level probe.

e. At termination of pre-set wash period (10
minutes) the following occurs:

For the first 16 second period — V-6 and V-7
butterfly valve closes.

V-4 pbutterfly valve opens (water to storage
tank).

After above 16 second period — V-2 butterfly
valve opens (water fiews to drain tank).

V-4 butterfly valve closes.

Chill water vaive V-8 opens and closes only
when actuated by low Jevel probe in drain tank.

f. When water level in drain tank drops to low
leve! probe in wash tank:

Pump stops.

Pump prime valve V-11 opens.

V-2 butterfly valve closes.

Wash light goes out.

4. 140° Rinse (1 Minute)

Rinse light comes on.

V-6 buttertly valve opens.

Wash tank fill valve V-1 opens.

a. After approximately 60 seconds from start of
step 3.1.. the high level probe in wash tank detects
high level, the rinse timing starts and the following
oceurs:

Pump starts , pumping water to sprays.

Pump prime valve V-11 closes.

Wash tank fill vaive V-1 closes.

Steam valve V-3 opens and closes as required to
maintain approximate 140° F rinse temperature.

b. When action in (a) above starts, the sprays
pulseasinstep3.c..forl minute. During this period,
fill valve V-1 and steam valve V-3 open and close to
maintain proper water level and temperature
(approximately 140° F) in wash tank. Check with
potentiometer.

¢. Attermination of pre-set first rinse period (1
minute) the folowing occurs:

V-6 and V-7 butterfly valves close.
V-1 fill valve closes, if open.

V-3 steam valve closes, if open.

V-2 butterfly valve opens (pumping water to
drain).

V-8 chill water valve opens and closes only
when actuated by low level probe in drain tank.

All above continue for approximately 15
seconds.

d. At the end of (c) above:
V-2 butterfly valve closes.
Pump stops.

5. 180° Rinse (10 minutes) — This is the single
HCW rinse.

Pump prime valve V-11 opens.

V-6 butterfly vaive opens.

V-8 chill water vaive closes, if open.

V-1 fill vaive opens.

a. After approximately 60 seconds from start of
step 4.d., the high Jevel probe in wash tank detects
high level, the second rinse timing starts and the
following occurs:

Pump starts, pumping water to sprays.

Pump prime valve V-11 closes.

6-4
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Wash tank fill valve V-1 closes.

Steam valve V-3 opens and closes as required to
maintain approximate 180°F rinse temperature.
Adjust “Hi Alarm” potentiometer on temperature
controller for 180 as necessary.

b. When action in (a) above starts, the sprays
pulse as in step 6.3.c. for 10 minutes. During this
period. fill valve V-1 and steam valve V-3 open and
close to maintain proper water level and temperature
(approximately 180°F) in wash tank. Check with
potentiometer.

¢. At termination of pre-set second rinse (10
minutes), the following occurs:

V-6 and V-7 butterfly valves close.

V-1 fill valve closes, if open.

V-3 steam valve closes, if open.

Pump stops.

Rinse light goes out.

NOTE: If temperature did not reach 180°F during
preset time, four minutes will be provided to achieve
180°F. If 180°F is achieved within the four minutes.
the cycle will continue.

6. Vapor Removal (2.5 minutes)

Vapor removal light comes on and vapor remov-
al phase starts.

a. Coincident with 5.c., above, the foliowing
occurs:

V-12 cold water valve opens, delivering water to
wash tank for 1 minute to cool hot wash water.

b. Attermination of Vapor Removal period. the
following occurs:

Buzzer sounds indicating end of cycle. Com-
plete light comes on.

c. Open door. Cycle complete light should go
oft and buzzer stops.

NOTE: Correct any leaks, functional or operationat
probiems, before proceeding with performance
tests in next step.

NOTE: Rotation of vapor removal blower fan is to be
clockwise when viewed from inside chamber. (Duct-
less vent option only.)
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6.5 FINAL PERFORMANCE TEST

1. Run a second complete cycle with controlier
switches positioned as described in step 6.4.1. A
third and last cycle shall be run with the exception
that the “Wash Dump” switch shall be depressed
with all other switches in the position noted in Step
6.4.1.

2. At the end of the third cycle (Dump Cycle)
above and after the vapor removal phase is com-
plete and the Complete light comes on, depress
Stop switch and then Drain switch. This wili elimi-
nate most of the water from the tanks.

3. Close hand shut off valves upstream of unit in
hot water, cold water, and steam supply lines.

4. Drain all water out of wash tank.

5. Disconnect all test equipment and replace
plugs and dial type thermometer.
6.6 HCW AND CRW OPTIONS

1. Water Temperature Booster (CRW and HCW
Units).

a. Test for this option is same as test for stand-
ard unit except that whenever fill water to wash tank
is below 140° F, valve V-5 opens to raise tempera-
ture to 140° F. Above 140° F valve V-5 is closed.

2. Acid/Neutralizer (CRW Only).

The pre-wash phase in this option is the only
phase that differs from the standard procedure. The
following should replace standard step 6.4.2inits
entirety:

Step 6.4.2 Pre-Wash Phase (1 Minute).

a. Simultaneously the following occurs:

Pre-wash light comes on.

In-process light on rear display comes on.

Wash tank fill vaive V-1 opens.

Pump prime valve V-11 opens.

Solenoid valve V-6 butterfly valve opens.

REV. 0 83
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b. When water level reaches high level probe,
the following occurs: .

Pump starts.

Acid valve V-20 opens (for 32 seconds).

Solenoid valve V-6 butterfly valve remains open
for 16 seconds, then closes. Solenoid valve V-7 but-
terfly valve then opens for 16 seconds.

Pump prime valve V-11 closes.

Wash tank fill valve V-1 closes.

¢. 32 seconds after start of (b) above, the fol-
lowing occurs:

Acid valve V-20 closes.
Spray puising starts.
Pre-set wash timing starts.

Steam supply valve V-3 opens and closes as
required to maintain 140° F water temperature.

d. At completion of pre-set pre-wash timing
period. the following occurs: :

Neutralizer valve V-19 opens (for 52 seconds).

Spray pulsing interval changes to 26 seconds
pulsator 1, then 26 seconds pulsator 2.

Pre-wash light goes out.

e. At completion of 52 second period in (d)
above the following occurs:

Neutralizer valve V-19 closes.
Solenoid valve V-7 butterfly valve remains open
for 7 seconds. then closes. Solenoid valve V-6 then

opens for 7 seconds.

When draining begins. vaive V-2 dump and V-8
chill water open.

f. When level in wash tank drops to low level
probe, the following occurs:

Pump stops.

Wash light comes on.
Dump valve V-2 butterfly valve closes.

g. Thecycle will now continue as insteps 6.4.3,
6.4.4, 6.4.5, and 6.4.6 of a standard cycle.

3. Steam Treatment (CRW Only)

a. Standard factory test procedure to be fol-
lowed. in step 6.4.1, depress steam switch ON in
addition to the others listed.

b. With steam switch in the ON position, the
cycle will proceed same as the standard-except that
after the last rinse, valve V-23 will open and fill the
chamber with steam for a fixed period of 60
seconds.

4. Automatic Detergent Injector Accessory
Test per procedure described in para. 8-11.

The white feeder light depends on the following
conditions occurring at the correct time:

a. Water storage tank empty at beginning of
cycle.

b. Concentration of detergent in wash water is
above set point.

c. Temperature of wash water is 160°F (as
determined by TS-1).

Refer to Section 4 para. 4.7. for functional
description of operation.

764174
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SECTION 7
TROUBLESHOOTING

This section contains detailed information for locat-
ing and correcting the cause of washer

malfunctions.
7.1 HELPFUL HINTS

1. Use the operating procedures in Section 2 or
Section 3 to verify the trouble symptom. If neces-
sary. use the STOP button and operate washer more
than once in case reported problem is being caused
by periodic component malfunction.

2. Use the cycle descriptions (Paragraph 7.3) in
order to follow the washer cycle through the various
phases. The cycle descriptions may also be used to
check for correct operation of the solenoid valves
which control the various phases.

3. Refer to the TROUBLESHOOTING CHART
(Table 7-1), after the symptom has been verified.

4. Use the operational descriptions (Section 4)
and schematics (Figures 7-8 through 7-14) as aids in
understanding system operation and how the mal-
tunction of a specific component would affect it.

5. Refer to the following guides for examples of
what to look for and what to do when
troubleshooting.

Steam & Water Supplies

Verify that an adequate water

supply is provided before making adjustments to
pressure reducing valves to correct an inadequate
level of fill. Pressure reducing valves on the Hotand
Cold water supply are factory preset to obtain the
proper water level during the timed flil. Excessive
pressure may result in overflll of the wash tank while
Inadequate pressure may result in insufficient filling
of tank. Excessive cold water pressure may cause
harsh operation of the buttertly vaive. Adjustment of
the cold water supply pressure reducing valve may
affect pinch valve water pressure regulator output.

CAUTION:) 1pe pressure regulator for the

recirculating water return (pinch) vaive is factory
preset at 35 to 40 psig. Water pressure in excess of
50 psig at pinch valve will damage the valve.

REV. 9/83
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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.

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

e. Inspect the entire system; correct all leaks.
Electronic/Electrical System

a. In general, for any electrical malfunction.
first measure or observe the input or output voltage
signal as an indicator of the failure. This should
isolate the malfunction to:

Input drives: temperature switches, liquid
level detectors. time settings, door switch, cycle
select.

Output devices: solenoids, relays, panel
lamps, etc.

System logic circuit boards of the controller.

b. Incase of malfunctioning AC outputs, check
the status of the light emitting diodes (LEDs), on the
edge of the printed circuit boards. If the LED is on
and the associated valve is off, the system logic is
correct and the malfunction is in the wiring or out-
put device.

¢. lthe LED is off, then check the input circuit-
ry. i.e.. liquid level detectors and temperature
switches.

d. All voltages are with respect to AC return
and all DC voltages are with respect to DC ground.

e. Check circuit breakers first when supply vol-
tage does not appear.
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7.2 HOW TO USE THE CYCLE GRAPHS
(FIGURES 7-1 THROUGH 7-7)

Thecycle graphs are representations of the oper-
ations of the cycies available with the washer. They
are intended to be used for two main purposes: (1)
as an aid in understanding how the various cycles

As an aid in troubleshooting, the graph should be
used to, first, identify the point in the cycle where a
malfunction occurs, and, second, to check the
operation of the valves which should be opened

pulstar”SERIES

7.3.2 STANDARD CYCLE FOR HOSPITAL CART WASHER (Figure 7-2).

work; (2) as an aid in troubleshooting. The bar graph (energized) or closed (de-energized) during the -
is a representation of which output devices (vaives, phase where the problem occurs. |f the malfunction H %
lights, buzzer) are energized during the separate  is not in the valves, the Troubleshooting Chart MODE SETTINGS L B j:
: . i = 28 @ o
phases of the cycle. The LEDs (light emitting should be used to check for other possible causes of Retain/Oump: Retain g s £ 3 z
diodes), located on the printed circuit boards the problem. Heat: On $EE: § .S g =
behind the front panel. are identified with the cor- 2§s% 3 £§ 2 =
responding output device. When a solenoid vaive, B} gy § ¢ § § § g g <
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e 2 I I ¢ -] ] $ 53553855588 § =33 &
E t 2% ¢ § = 1 1558559888 5 BSES :
z ¢ Ez & % s g S 3783fe€238 £ =2 H
» w P >
7.3.1 STANDARD CYCLE FOR CAGE Z R iz a - YyY Y YYYY Y VYWY Y
AND RACK WASHER (FIGURE 7-1). b & 8 a = 1 D72 Hot Water 10 Wash Tank r n
a O s 3 s 35 I 2 3 D'3 Dump Vane l
g 2z H = 5 53 : & g
5 o & £ £ = 5 = £ 3 D¢ Stea~ Su
w
o I Y Y vy vy \l d D37 Pulsaiz- - Top & Nonservice Side,
T Dt2 Hot Water To Was~ Tank vi T
ot Water To Was™ Tan l : D18 Pulsator 2 1Bottom & Service Side)
1 D13 vai v2
[»] Dump Vaive 2 D16 Crti\varer To Drain
t D14 Steam Supply Va .2 v3 2 Di§ Peame F2r Puymp
} D17 Pulsator 1 (Top & Nonservice Sige) V6 . . : D20 Coonng V.ate: To Wash Tank
1 D18 Pulsator 2 (Botio™ & Service Side) V7 2 D2° Rz > viasn Tank From Storage
2 D16 Chili Water To D:a » v8 1 D13 Storage
2 D19 Pnme For Pump v 2 022 Pu—c
2 D20 Cooling Water Ta whash Tank V12
oohng T 2 D22 Cucle Counter
2 023 Pump 2 D17 Buzze:
2 D22 Cycle Counter
y Door Ooe~ Lamp
2 D17 Buzzer
Door Open Lam?
Prewash Lamp
Wash Lamp
Vapor Reoval Lamp
Rinse Lamp
Complet2 Lamp
vapor Removal La™p
In Process Ltamp (Double Door
Complete Lamp Un s
In Process Lamp Doutle Door Ll :::::SN P'u‘:s"[ RinsE ::;‘:!'UAL
umits) PREWASH WASH 1400 ¥ 180°F  |VAPOR
PHASE PNASE RINSE RINSE REMOVAL NOTE 1: Wash tank fills only if DRAIN pushbutton has been pushed prior to cycle start. Otherwise. last rinse

NOTE 1: Wash tank fills only if DRAIN pushbutton has been pushed priot 1o cycle start Otherwise, last nnse
water Irom previous cycle is used for prewash. During fill periods. V1 cycles to maintain level as sensed by

high water level sensor in wash tank,

water from previous cycle is used for prewash. During fill periods. V1 cycles to maintain level as sensed by
high water level sensor.

NOTE 2: During washing and rinsing operation, pulsators operate alternately for 20 seconds. beginning with

or 1. pulsator 1, top and nonservice side.
NOTE 3: Chill water to drain, V8, is on any time during cycle when drain tank low level sensor senses water.

7-2 7-3
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NOTE 2: During washing and rinsing, pulsators operate alternately for 20 seconds, beginning with puisat
top and nonservice side.

NOTE 3: Chili water to drain, V8, is on any time during cycle when drain tank low level sensor senses water

Figure 7-1. STANDARD CYCLE FOR CAGE AND RACK WASHER. Figure 7-2. STANDARD CYCLE FOR HOSPITAL CART WASHER.

764174
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7.3.3 ALTERNATE CYCLES, ACCESSORY PACKAGES AND OPTIONS

7.3.3.2 Steam Booster A Pack:
7.3.3.1 Drain Tank (Operator Option) oster Accessory Package

Normally, the last rinse water of each cycle will be reused as the prewash water for the following cycle. If it is . . Ifthe steam booster accessory is installed, the controller will automatically heat and maintain the inlet water at
desired to drain the wash tank prior to a wash cycle, the prewash phase of the cycle will be as shown in the 140°F by cycling the steam booster valve, V24, on and off during the “fill" parts of the cycle (Figure 7-4).
Figure 7-3. Otherwise, the cycle is the same as the standard cycle.
Ed 2 ’g
E K - - - =
¢ H g 2 & g
4 z B % &
EL . 8 H z 2 g g
- =% 3 £ 2 g ;2 z 2 g 5 S
£ (s % oz € Ly £ g 2 £ 3
. 5 & 32 2 = 8=z § f 2 % g & 3z & & ¢
s EA-E £ - &2 = = 7 2 - & & - = =
e 2 §5& 3% g fzy $:i: 23er 2%k
< g : 5 % 1% ZE F = 3 & =9 & % 24 : 2 3 39 B Zz ¢
e = YY TN OTY I N D
1 D12 Hot Water To Wash Tank Vi A 32 3 sfss : z C % m8sw z & = -
1 D13 OumpValve v2 o ¢ s82 £ s3%% & = $ 5 3% § 2 :
: £5: & EB;8f @ : & §38% % % H
1 D14 Steam Supply Valve va 3 a £8% = =T¥ze I 2 S E2zd 2 2 2
o -
1 D17 Puisator 1 (Top & Nonservice Side): V6 '_" yvwe v Yy v Y A
1 D12 Hot Water To Wash Tank Vi —F II l
. . NOTE 1
1 D18 Pulsator 2 (Bottom & Service Side) V7 1 D13 Dump Valve v l
2 D16 Chill Water To Drain v8 1 D14 Steam Supply Vaive v
1 ime For P 1
2 D19 Prime For Pump 1 D17 Pulsator 1 (Top & Nonservice Sidei V6
2 D21 Return V13
1 D18 Pulsator 2 (Bottom & Service Si0e) v7
2 D23 Pump
2 D22 Cycle Counter 2 D16 Chit Water To Dran v8
2 D17 Buzzer 2 D19 Prime For Pump Vit
Door Open Lamp . . 2 D20 Coohng Water To Wasn Tank vi2
Drain Lamp 1 D16 Steam Booster V5
Tank Empty Lamp 2 D23 Pump
Prewash Lamp 2 D22 Cycle Counte:
Wash Lamp 2 D17 Buzzer
Rinse Lamp Door Open Lamp
Vvapor Removail Lamp Prewash Lamo
Complete Lamp Wash Lamo
In Process Lamp {Double Door Rinse Lamp
Units) Vapor Removal Lamp
Complete Lamp
tn Process Lamp (Double Door =
Unsts) .
PREWASH WASH FIRST SECOND  [VAPOR
NOTE 1: Storage tank drains if detergent water has been retained during previous cycle. PHASE PHASE RINSE RINSE REMOVAL
NOTE 1: Wash tank fills only if drain pushbutton has been pushed prior to cycle start. Otherwise. final rinse
water from prewash cycle is used. For prewash. valve V1 cycles. during fill periods. to maintain level as sensed
by high water level sensor.
NOTE 2: During wash and rinsing operation, pulsators operate alteinately for 20 seconds, beginning with
pulsator 1, top and nonservice side.
Figure 7-3. DRAIN TANK CYCLE. . . Figure 7-4. STANDARD CYCLE WITH STEAM BOOSTER
7-4 7-5
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3.34 CY 7-6).
7.3.3.3 Acid Prewash Alternate Cycle (Figure 7-5). 7.3.3.4 CYCLE WITH DETERGENT INJECTION (FIGURE 7-6)
[ I ; : :
@ & 2 -3 H
H 5 2 3 4
E L - 5 22 £ 8z €823 27353 5
: 3 % 3 % 3 823 fTEei 2Tt Sz 23 <
2 S OEE o« % f Z .s§$=3¥€5f=:;s§,=3;§§§s
z 2 3 v & o ¥ mz—2$=z=iési-ago=w=°
H § 22 2 ¢ H g5 s %f 2 Erg% ooy 2rye 3z 2 S:if
E 2 2 C g 3 E T § Gpfc § ¢ §gEf f : ger: ¢ % 3EES
g z 25 2 El ug$=;$§aw-w:$$3;x;zﬁﬁzﬁa
a8 2 : = £ 83 & = € 2 _32 5 8z 5 2 58 5 5 5853 s & BIEE <
« Z = = - g = =z - a 2 588 ® SEX5 E O 22 5 T SESE % = sEnR% 2
< H = 2 ¢ £ v g = z °Se 3 2B o= = ¥ 3 = 2382 z 2 LR S
o] a s z - or - S - 5 $§55 £ 558 = £ =% = = £-5£7 z 5 5358 5
a 4 ] Y YYY VY Y vy o 2 £&3 2 f£¢£3& 8 = Bf % f gegd % 2 Eeda &
T D12 Hot Water To Wash Tank V1 — o 2 Yy vV YWy v v Y YV YYYVY Y Y YYYY \J
1 D13 Dump Vaive V2 1 D12 Hot Water To Wash Tank Vi '—\ ot
1 D14 Steam Supply Valve V3 gﬁgc 1 D13 DumpVaive v2
. 1 D14 Steam S ly Vaive va
! D17 Pulsator 1 (Top & Nonservice Side) ve éﬁgc 1 1 D7 Pulsa(ov‘:p(pTZ)p & Nonservice NOTE 2
1 D18 Puisator 2 [Bottom & Service Side) V7 i ! Side) vé L L
1 D18 Puisator 2 (Bottom & Service V7 ]
2 D16 Chill Water To Drain 3% Side)
5 D9 Prime For Pump v ‘ 2 D16 Chill Water To Drain v8 - ||
19 Prime For P v !
2 D20 Cooting Water To Wash Tank vie 3 i | ! w o rime For Pump v | ’ l ! \
SEC. | l 03 2 D20 Cooling Water To Wash Tank V12 I
3 D5  Acid v20 ZZEC <3
2 k @ O
3 D4 Neutrahze AL] i 8 z 2 D23 Pump
w @ 2 D22 Cycle Counter |
2 D23  Pump - 8 (*]
& 2 2 D17 Buzzer | {
2 D22 Cycle Counter Qo .
! w g 2 D18 Detergent Controtler *
2 DV Buzzer ' ! 0% NOTE 3
l z = Door Open Lamp !
Door Open Lamp ow | ]
h |
Prewash Lamp Prewash Lamp
Wash Lamp
Wash Lamp ‘ ||
Rinse Lamp | l Rinse Lamp ' |
vapor Removal Lamp l l Vapor Removal Lamp |
Complete Lamp Complete Lamp L
in Process Lamp (Doudle Door Units) In Process Lamp (Double Door
Units} PREWASH WASH . FIRST AINSE SECOND | VAPOR
Alt, Cycle Lamp — PHASE PHASE (NOTE &) RINSE REMOVAL
NOTE 1: Wash tank fills only if DRAIN pushbutton has been pushed prior to cycle start. Otherwise, last rinse
water from previous cycle is used for prewash. During fill periods. V1 cycles to maintain levél as sensed by
high water level sensor in wash tank.
NOTE 2: During washing and rinsing, puisators operate alternatety for 20 seconds, beginning with pulsator 1.
top and nonservice side.
NOTE 3: Five seconds after pump starts, detergent control is energized for 18 seconds, then closes.
When at least 30 seconds have elapsed, and when wash water reaches 160°F, detergent control comes
on again to maintain correct detergent level. However, the initial 18 second detergent injection does not
occur if the “Retain/Dump” switch is in the “Retain” position.
NOTE &: Hospital Cart Washer deletes the 140° first rinse.
Figure 7-5. ACID PREWASH ALTERNATE CYCLE (CAGE AND RACK WASHER ONLY). . . Figure 7-6.;CYCLE WITH DETERGENT INJECTION.
7-6 7-7
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7.3.3.5 Botile Cart Washer Accessory Package (Cage And Rack Washer Only)

If the washer is furnished with this accessory. it will have a quick disconnect connection inside the.chamber
for use with a bottle cart washer. When the controls are set for CART WASH, the cycle operates the same as
the standard cycle, except that the pulsing wash and rinse spray adds a spray period for the cart washer.
During the wash and rinse periods, first pulsator 1 (V6) operates for 20 seconds, then the cart washer (V17),
then pulsator 2 (V7). The sequence repeats until the set times have elapsed.

7.3.3.6 Cycie With Heat Switch Oft

With the HEAT switch in the OFF position, thecycle will operate the same as the standard cycle, except that
during all rinse and wash phases, the water will be heated to a maximum of 140° F.

7.3.3.7 Steam Switch On (Cage And Rack Washer Only)

If the washer is equipped with this option, the operator can select a steam injection phase at the end of the
rinse phase. With the STEAM switch inthe ON position, the cycle will proceed the sameas the standard cycle,
except that after the lastrinse, valve V23 (LED 3D8) will open and fill the chamber with steam fora fixed period

of sixty seconds.

7.3.3.8 Extend Cycle Switch On

When the EXTEND switch is placed inthe ON position, the cycle phase in operation will continue for as long
as the switch remains ON. Digital readout displays 0. When the switch is placed againstin the OFF position,

cycle will proceed to next cycle phase.

7.3.3.9 Cycle With Blower Accessory Package

e controller will automatically turnon the blower at the end of

If the blower accessory package is installed, th
g vapor removal and then tor 30 minutes, or until the door is

the last rinse phase. Blower will remain on durin
opened.

7-8
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7.3.3.10 VAPOR REMOVAL PHASE (FIGUHE 7-7)

Yipor Kemoval Times Out

LI AL REY
ONE MINUTE I 45 SECONDS SEClSEClSEC

%4 psed

Doc 7oenec

/ \ ' \
1 D12 Hot Water To Wash Tank \"al
1 D13 DBump Vaive v2
1 D14 Steam Supply Valve V3

1 D17 Pulsator 1 (Top & Nonservice Side) V6

1 D18 Pulsator 2 (Bottom & Service Side) V7

2 D16 Chin water To Drain v8

2 D19 Prime For Pump V11

2 D20 Coohng Water To Wash Tank V12

2 D23 Pumo ““““
3 D1 Vapor Condenser (Vapor

Elminator) or Etectric Damper V16
3 D6 Blower Vapor Eliminator Only)

2 D22 Cycle Counter

Prewasn Lamp
Wasr Lamp

Rinse Lamp

Vapor Removal Lamp
Complete Lamp
in Process Lamp (Doubte Door

Unis)

NOTE 1

NOTE 1: After completion of a cycle, blower will remain on tor 1/2 hour or until door is opened.

‘ Figure 7-7. VAPOR REMOVAL PHASE WITH DUCTLESS VENT

(VAPOR ELIMINATOR) OR ELECTRIC DAMPER ACCESSORY.

7-9
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TABLE. 7-1: Troubleshooting Chart

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

1. Before
beginning
cycle.

1.A. No 120 facility
power.

1.B. POWER switch
(circuit breaker CB-1)
will not set to ON.

1. Check main power source or check
120 VAC on terminals 1 and 2 of TB1,
wires no. 1 and 2. NOTE: If facility
power does not turn on, isolate then
repair short between facility power and
washer.

1. Short circuit. Remove P5. Try to reset
circuit breaker. If circuit breaker stili
does not reset, go to step 2. If circuit
preaker does reset, go to step 3.

2. Short circuit in power line filter unit
or breaker. Check breaker and replace if
necessary. Check filter with ohmmeter
for short across 9 and 6. If these lines
are shorted, replace filter.

3. If circuit breaker does reset with PS5
removed, then make the following
checks. First, replace P5, and remove
P11. Try to reset circuit breaker again. f
circuit breaker does reset with P11
removed and P5 replaced, go to step 4.
If circuit breaker does not reset, go to
step 7.

4. It circuit breaker does reset with P11
removed (P5 replaced), then make the
following check. First, replace P11, and
remove P1A and P1B. Try to reset cir-
cuit breaker again. I circuit breaker
does reset with P1A and P1B removed,
go to step 5. if circuit breaker does not
reset, go to step 6.

5. Short is between P1A/P1B and a
solenoid valve. the buzzer, or the coun-
ter. Isolate and repair short.

Fig. 9-20

Fig. 9-17

Fig. 9-18, 22
Fig. 9-16, 26

Fig. 9-17

Fig. 9-17

Fig. 9-17

7-10
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

(1.B., cont.)

1.C. POWER switch on,
but primary panel
remains dark.

6. If circuit breaker does not reset with
P1A and P1B removed, then make the
foliowing check. Remove printed circuit
boards B1, B2, B3. If, after removal of
these three boards, the short disap-
pears, replace the boards one at a time
to determine which board was defective.
Replace defective board. If short does
not disappear after removal of the three
boards, then short is in card cage.
Replace card cage.

7. If circuit breaker does not reset with
P11 removed (P5 replaced), then make
the following check. First, remove P10
(P11 also removed). Try to reset circuit
‘breaker. If circuit breaker does not
reset, short is in power supply — go to
step 8. If circuit breaker does reset,
short is in card cage — replace card
cage.

8. Short circuit is in power supply.
Check for short across terminals 1.and 2
of J5, on power supply side, with J11
removed. A norma! reading exceeds 3
ohms. Less than 3 ohms indicates a
defective power transformer or a short
in the wiring on JS-1 or J5-2 terminals.
Repair wiring or replace power supply.

1. Check for 120 VAC on TB9-1, 3. 1t no
voltage is present, check facility power,
or repair or replace POWER switch (CB-
1). I voltage is present go to next

step.

2. Check for 120 VAC on TB9-2, 4. If no
voltage is present. replace power line fil-
ter. If voitage is present. go to next step.

3. Check for 120 VAC on TB3-2, 3. If
voltage is not present. check wiring
petween TB9 and TB3 for opens. If vol-
tage is present. go to next step.

4. Check fuse F401 on power supply. If
defective, replace. It OK, go to next
step.

Fig. 9-30

Fig. 9-16, 8,
15,18

Fig.9-16,4

Fig. 9-17

Fig. 9-16. 4

Fig. 9-17

Fig. 9-16. 1

Fig. 9-16. 23

Fig. 9-16. 23
Fig. 9-16. 26

Fig.9-18.16
Fig. 9-19. 16

Fig. 9-16. 1
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

(1.C..cont)

1.D. Washer begins
cycle when power is
applied — without
pressing START
pushbutton.

1.E. After turning
POWER on, inter-
mittent buzzer sounds
and digits 01. 02, 03, or
04 flash on primary
panel.

5. Check for 28 VDC on P10-2 and
P10-6. If no voitage is present, replace
power supply. If voitage is present, go to
next step.

6. Check for 28 VDC on P3-28 and
P9-38. If no voitage is present, replace
card cage. If voltage is present, unplug
P16 and check for 28 VDC on P16-27
and P16-7. If no voltage is present, find
open in harness and repair. If voltage is
present, primary panel is defective.
Repiace.

1. Cycle start switch defective or
shorted wire. Disconnect P16 from
primary pane! and check continuity
petween J16-22 and DC ground. If
continuity is present without pushing
START, replace primary panel. I1f conti-
nuity is not present, go to next step.

2. Check continuity between P16-22
and DC ground. If continuity is present,
isolate short and repair wire harness. if
narness is not defective, replace PC
board 1.

1. One or more level sensors not
working or defective wiring. Flashing
digit indicates which sensor is
malfunctioning. as follows:

01 — high level sensor, wash tank
02 — low level sensor, wash tank
03 — low leve! sensor, storage tank
04 — low level sensor, drain tank

Perform the foliowing checks.

a. Check voltage at appropriate level
sensor between "~ and "+ terminals. it
should be about 28 VDC. If voitage is
present, go to next step. “b". If voltage is
2ero. check 28 VDC power supply and
wiring to the level sensors. Repair if
necessary.

Fig. 9-16.1

Fig. 9-17

Fig.9-17.20

Fig.9-17.20

Fig. 9-10, 26
Fig. 9-8. 21
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

(1.E.. cont.)

1.F. One or more
legends on primary
panel fail to light.

b. Voltage should be 0to 0.8 volts D.C.
at appropriate level sensor between
“signal” and "-" terminals. If voltage is
present, see next step, “c”. If voltage is
zero, then check for continuity between
“Signa!” terminal and P2A pin
applicable to specific level sensor. If
continuity is present, replace PC board
1. if continuity is not present, repair
wire.

¢. Voltage should be 0 to 0.8 volts D.C.
at appropriate level sensor between
“Test” and "-" terminals. If voltage is
present, replace level sensor. If voltage
is not present, then check continuity
between “Test” terminal and P4 pin
applicable to specific level sensor. If
continuity is present, replace PB board
3. If continuity is not present, repair
wire.

1. Lamp burned out. Check with
ohmmeter, and replace if necessary.

2. a) Primary panel logic card defective.
Check voltage across lamp socket. If it
is 28 VDC, replace primary panel. If it is
zero, see step below, 1.F.2b.

2. b) Reinstall tamp and check voltage
from lamp socket to DC ground. If it is
28 VDC, replace primary panel. If it is

zero, see step below. 2.F.2c.

2. c¢) Disconnect P3 from controller.
Check voltage between J3, pin 28 and
pin applicable for malfunctioning lamp.
If it is 28 VDC. see step below, 1.F.3.

3. Disconnect P16 from primary panel
and check continuity between P16 and
P3 on pins applicable for malfunctioning
lamp. If okay, replace primary panel.
Otherwise isolate and repair open in
cable.

Fig.9-10, 26
Fig. 9-9, 21

Fig. 9-16, 8

Fig. 9-10, 26
Fig. 9-9, 21

Fig. 9-16, 18

Para. 8-9

Para. 8-9

Fig. 9-18, 35

Fig. 9-18, 35

Fig. 9-16, 1

Fig. 9-17

Fig. 8-18, 35
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TABLE 7-1: Troubleshooting Chart (cont.) TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

1.G. One or more
legends on primary
panel lit when should be
off.

1.H. Unable to start
cycle.

1. Control system did not reset — push
STOP pushbutton.

2. Primary panel logic card defective.
Disconnect appropriate pin on P3 from
controller. If light goes out, replace
appropriate board or light remains on,
see next step, 1.G.3.

3. Short circuit. Isolate and repair short
in either wire harness or primary panel.
Disconnect P16 from primary panel as
required. Replace primary panel if
necessary.

1. No door closed signal.

a) Adjust or replace door closed
switch as required.

b) Disconnect P2A from controller and
check continuity between pins B and D
and door switches. If continuity is pres-
ent, replace PC board 1. If continuity is
not present, see next step. 1.H.1c.

¢) Check continuity across contacts
of door closed switch(es). If continuity
is present, isolate and repair open in P2A
wire harness. If continuity is not pres-
ent. adjust or replace door closed switch
as required.

2. Controller PC board 1 defective.
Disconnect P3 from controller and
check continuity between pin applicable
to specific switch and door switches. If
continuity is present, replace controller
PC board 1. If continuity is not present,
see next step, 1.H.3.

3. Cycle start switch defective or open
wire. Disconnect P16 from primary
panel and check continuity between P16
pin applicable to switch and pin P4-34.
If continuity is not present, isolate and
repair open in P4 wire harness. If conti-
nuity is present, replace primary panel.

Fig. 9-18, 35
F.g.9-19, 26

Fig. 9-18, 35
Fig.9-19, 35

Para. 8-7

Fig. 9-17

Fig.9-16,8

Fig. 9-17

Para. 8-7

Fig.9-16. 8

Fig. 9-17
Fig. 9-18, 35
Fig. 9-19, 35
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OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

2. During a
“prewash,”
“wash,” or
“rinse” portion
of a cycle.

2.A. Intermittent buzzer
and 05 flashing on
display.

2.B. Intermittent buzzer
and 06 flashing on
display.

This alarm indicates that the maximum
allowable drain time, for any one of the
cycle phases, has been exceeded. Pump
will automatically stop. Possible causes
are as follows:

1. No power to the pump — correct.

2. No cold water pressure to operate
butterfly valve actuators — correct.

3. Solenoid valve V2 (dump) stuck
closed — correct.

4. Wiring to solenoid valve V2 defective
— repair or replace.

§. Check for correct operation of
solenoid valve V2 and PC board 1 by
initiating “‘service routine,” as instructed
in Section 5.4.

6. Open washer door and check for
water in wash tank. If tank is empty, this
indicates that low level sensor in wash
tank is probably malfunctioning. Check
level sensor for voltage between “SIG”
and “~” terminals. If voltage is present,
then sensor is functioning correctly —
recheck preceding steps. If no voltage is
present, check for voltage between B
and “TEST" terminals. If voltage is
present, then level sensor is shorted —
replace. NOTE: "No Voltage” condition
is 0 to 0.8 volts DC.

This alarm indicates that the maximum
allowable fill time (5 minutes). for any
one of the cycle phases. has been
exceeded.

Possible causes are as follows:

1. Water supply not open — correct.

2. Solenoid valve V1 (hot water) stuck
closed — correct.

Fig.9-21,8

Fig. 9-12, 33

Fig.9-13,2

Fig. 9-22

Fig. 9-10,26

Fig.9-12. 28
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

During “wash”
phase of a
retain cycle.

(2.B., cont) 3. Wiring to solenoid valve V1 defective
— repair or replace.

4. Check for correct operation of sole-
noid vatve V1 and PC board 1 by initiat-
ing “service routine,” as instructed in
Section 5.4.

5. Open washer door and check for
water in wash tank. If tank is full, this
indicates that high fevel sensor is prob-
abily malfunctioning. Check level sensor
for voltage between “SIG” and "-" ter-
minals. If voltage is not present, then
sensor is functioning correctly —
recheck preceding steps. NOTE: “"No
Voltage" condition is 0 to 0.8 volts DC.

2.C. Intermittent buzzer This alarm indicates that the maximum
and 07 flashing on allowable “make-up” time (i.e.. time
display. allowed to refill wash tank after washing
has begun) has been exceeded. Pump
will automatically stop. Possible causes
are as follows:

1. Water supply not open — check.
2. Water pressure low — check.

3. Wiring to solenoid valve V1 defective
— repair or replace.

4. Check for correct operation of
solenoid vaive V1 and PC board 1 by
initiating “service routine.” as instructed
in Section 5.4.

5 Push STOP pushbutton. |f 01 flashes
on display and intermittent buzzer
sounds. then the wash tank high water
level sensor is malfunctioning — repair
or replace.

2.D. Intermittent buzzer This alarm indicates that the maximum
and Oc flashing on allowable time for wash water to be
display. pumped back to the storage tank (after
the wash phase of a “retain” cycle) has
been exceeded. Possible cause are as
follows:

Fig. 9-22,19

Fig. 8-10, 26

Fig. 9-22. 19

Fig. 9-10. 26

7-16
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
- AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

During "wash”
portion of any
cycle phase.

(2.D., cont.)

2.E. Pump running but
no water spray through
rotary arms.

1. No power to the pump — correct.

2. No cold water pressure to operate
butterfly valve actuators — correct.

3. Solenoid valve V4 (storage) stuck
closed — correct.

4. Wiring to solenoid valve V2 defective
— repair or replace.

5. Check for correct operation of
solenoid valve V4 and PC board 1 by
initiating “service routine,” as instructed
in Section 5.4.

6. Butterfly valve not opening because
of broken shear pin — repair.

7. Open washer door and check for
water in wash tank. If tank is empty, this
indicates that low level sensor in wash
tank is probably matfunctioning. Check
level sensor for voltage between “SIG"
and “-" terminals. If voltage is present,
then sensor is functioning correctlty —
recheck preceding steps. If no voltage is
present, check for voltage between -
and “TEST" terminals. If voltage is
present. then level sensor is shorted —
replace. NOTE: "No Voitage” condition
is 010 0.8 volts DC.

1. Cold water supply. to operate butter-
fly valve operators, not on — turn on.

2. Butterfly valve malfunctioning or
broken — repair.

3. Solenoid valve V6 or V7 stuck closed
— correct.

4. Wiring to solenoid valve V6 or V7
defective — repair or replace.

5. Check for correct operation of
solenoid valves V6 and V7 and PC board
1 by initiating “service routine.” as
instructed in Section 5.4.

Fig. 9-13.2

Fig. 9-22, 15

Para. 8.6

Fig.9-10.26

Para. 8.6

Fig.8-13.2

Fig. 9-22. 15

REV. 9/83
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

3. Atend of
cycle.
COMPLETE
light on.

2.F. Unable to reset
system by pushing STOP
pushbutton or by
opening door.

3.A. Intermittent buzzer,
and 08 flashing on
disptay — another phase
light indicator (PRE-
WASH. WASH, RINSE)
will be on to indicate
where in the cycle the
problem occurred.

3.B. Intermittent buzzer
and 09 fashing on
display.

1. If cycle does not stop when door is
opened, check door closed switch
wiring.

2. If cycle does not stop when STOP
pushbutton is pushed. check for open
circuit. Disconnect P4 from controller
and make continuity check between
pins 8 and 38 with STOP button pressed
and released. If continuity is present
with switch actuated, replace controlier
PC board 1. If continuity is not present,
see next step.

3. Make continuity check across
contacts of STOP switch. If continuity is
present, isolate and repair open in P4
harness. If continuity is not present
replace switch.

This alarm indicates that steam valve V3
has remained on for an excessive
amount of time (more than five
minutes). Cycle automatically goes to
vapor-removal phase. Possible causes
are as follows!:

1. Steam supply inadequate — check.

2. Temperature probe (RTD)
malfunction (shorted).

The correct probe resistances are as
follows:

140°F — 783 7.8 ohms
160°F — 820 £8.2 ohms
180°F — 856 =8.6 ohms

3. Check tor correct operation of
solenoid valve V3 (steam) and PC board
1 by initiating “service routine.” as
instructed in Section 5.4.

4. Temperature controlier
malfunctioning — check wiring. If wiring
is OK. replace temperature controller.

This alarm indicates that finat rinse
water did not reach 180° F. Cycle will
continue to completion automatically.
Possible causes are the same as those
for the preceding alarm (08).

Para. 8.7

Fig. 9-17

Fig. 9-16, 8

Fig. 9-18. 35
Fig. 9-17

Fig.9-10. 23

Fig. 9-20. 4
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

4. Miscella-
neous.
detergent
injector
accessory

3.C. Buzzer does not
sound when COMPLETE
light is on.

3.D. Cycle counter fails
to update on cycle
completion.

4.A. Blue "Power”
light does not
illuminate

1. Buzzer defective — check voltage
across buzzer, replace if necessary.

2. Open wire — disconnect P1A from
control and check continuity between
pin R and T83-3. Isolate and repair.

3. PC board 2 defective. Initiate “service
routine,” as instructed in section 5.4 and
replace board if LED D17 does not come
on at end of cycle.

1. Counter defective — check voltage
across counter and replace if necessary.

2. Open wire. Disconnect P26 from TB1
and check continuity between pin 16
and TB4-1. Isolate and repair open.

3. PC board 2 defective. Initiate "service
routine,” as instructed in Section 5.4
and replace board if LED D22 does not
come on at end of cycle.

1. Blown fuse.
2. Burned out bulb.

3. No input power. check power
connections.

4. Controller has bypassed detergent
injection due to the foltowing:

a) Water level in storage tank is above
low water sensor at start of cycle. Check
storage tank fill control butterfly valve
for leakage.

b) Wash water not reaching 160°F.
Check steam/water temperature booster
for proper operation.

Fig. 9-18,15
Fig. 9-19, 15

Fig. 9-17

Fig. 9-16, 15

Fig. 9-20, 6

Fig. 9-22,9

Fig. 9-16, 15

Fig. 8-17

REV. 9/83
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TABLE 7-1: Troubleshooting Chart (cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

5 Miscella-
neous. upon
closing either
front or rear
door

4.B. White "Feeder”
light does not
illuminate.

4.C. Red "Warning”
light and buzzer
activate.

5.A. Erratic display or
incorrect condition
displayed on controlier
front panel. Possible
momentary activation
of relays and solenoid
valves.

1. Burned out bulb.

2. Cell circuit shorted. Check leads and
connections to cellis and mounts.

3. Detergent concentration in wash
water is above controller setting. Water
was retained in storage tank from
previous cycle.

4. Wash water temperature not reaching
160°F. or temp. contro! switch is not
operating.

5. Temperature control switch not
operating.

1. Detergent container empty.

2. Tube not inserted in drum or not
floating on detergent in drum.

3. Cet! circuit open. Check leads and
connections.

4. Dirty cell electrodes.

5. Inoperative feeder. Check for open
circuit 1o solenoid coil. Refer to ieeder
instructions for parts replacement and
procedures.

1. Excessive triac leakage in the control
causes a current to be present across
the door switch. Closing door interrupts
current flow causing voltage spikes
which result in erroneous signals to be
generated by the controller. Correction
as follows:

a) On single door units, place a 1.0
mid. 135 VAC capacitor across the door
switch Connect to wires 9 and 86 at the
switch

b) On double door units. piace a 1.0
mid. 135 VAC capacitor across each
door switch. Connect to wires 12 and 86
at the switches.

Fig. 8-17
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ELECTRICAL SCHEMATIC. (4 of 4)

Figure 7-8. CAGE AND RACK WASHER
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Figure 7-9. HOSPITAL CART WASHER
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Figure 7-9. HOSPITAL CART WASHER
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6 G 7 NOT USED
$ 8 NOT USED
o2 1 10 P/C CARD & DRILL ASSY.
o 1 TI | PAD, TRANSTSTOR
: 7 12 | TC_S0C 418 A TRIAC DRIVER AO-ALS
@ \® 7 13 | RECTIFIER, IN40OL D1, D2, D3, D6, D10, D11, DI9
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@ L L T | 16 | LAMP, SOLID STATE WV 5054-Z L.E.D., DIZ-DI8
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Figure 7-10. PRINTED CIRCUIT BOARD #1. (1 of 2)
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AC NEUT (@} vac 3838 cr3 3%
Lwo CAPACITOR 023§y G9) 2N3053A
cae ca A3 ExPANDER 850 @8 v
- &E
47@} 23
%V 25 B /
UNSWITCHED o
17 vac (87} -
A6 aio Raal Sl Ras| S3m1z mas
1t 680a 430 O 26800 430x] 680 4304
} e D14
el 7 6 s[4 3 3K E B
4
+5 VDG E
) A5 £ 1
XR2203 ' XA2203 E
91011121314 15 16
===t glio 1 ‘j‘a 14 \slis
l_____l mo?&
i | 5.5
. p7 [7LLT '—69‘2
¥ ¥ :29) ' -
e od b A = | 1 @55 R23 R24 44
agas waige = !
6 6 B - + 500V
. 28vDC (B8} T o I!o scatut
19l w @
£
D3 De os£ 105 IN40O? (8] () Ga {fod Ba B
1NaDO? NS4S A SWITCHED
IN949 117 VAC
oNem D
LATCH
RESET =
éﬁﬂgﬂgl Ez]sjl )
5 )
01 G2 1l (7] Figure 7-10. PRINTED CIRCUIT BOARD #1. (2 of 2)
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pulstar”SERIES

@ 35
(723
@
<t
-
o' 1TEM
e - QY. | wo. NAME DESCRIPTION, MATERIAL
S
¢ & 1 NOT USED
23 @ z NOT USED
o N 3 NOT _USED
< 4 NOT USED
f = 5 NOT USED
/U 3 NOT USED
7 NOT USED
Q ©°° e S —] 8 NOT USED
-ym-e ) s oRED 1 10 | P/C CARD & DRILL SCHD. ]
ma] 2, nshra, e PN n.m.rx] !n,m.n‘ —— @ b 11 PULL, CARD
| fac | [ar] {se] [s] jao] |an [az] a3 ——(19) T | Reeriror. R oms— | 174 ST RIRE, RIS
@@ I R A [ T 1 13 | RESISTOR, 330 OHMS 1/4W 5%, R15
(:) 16 | 14 | RESISTOR, 470 OHMS 1/4w 5%, Ri6, R18, R20, R22, R24, R26,
R28, R30, R49-R56
@ o—(RgI—0 @ i ] 15 | RESISTOR, 100 OHMS 1/4W %, R17, R19, RZ1, RZ3, R25, R27
@\ o THo k29, R3l
@HE: 8 16 | RESISTOR, 680 OWMS 17V 5%, R32-R39
@\ = 1 T7 | RESISTOR, 10K OHMS 174w 5%, R40
3 18 | CAPACITOR, .1pf, 200V | C1-C8
@B—;—{RL f@ 1 19 | CAPACLTOR, 850pf, 8V | C9
- 1 20 CAPACITOR, 22pf, 1SV Clo
1 21 | CAPACITOR, .lpf, 12V ] cll
. ] 72 | DIODE IN463A, DL, D2, D3
2 23| DIODE IN40O1, D4, D6
10 | 274 | DIODE IN949, D5, D7, D8-DIS
@\ /® 8 25 | L.E.D. MU5054-2 D16-D23
1 26 | MOS RAM, 8155 Al
@\4 2 27 | DARLINGTON, XR2203 a3, Al6
s - 3 78 | OPTOISO TRIAC SOC 418A A6-AL3
, L 7% 1 29 | QUAD EX-OR, 7486 A4
CRE S 7 1 30 | RESISTOR, NETWORK §16C103IXIPE ALS
W e E i B8 1o [ 2 31 | BUFFER, CMOS CD4O50BC AL, AS
@-(Elf}-—:@-tm—_J‘ o | 23 — T 32 | DIP_BOCKET, 40 PIN Az
Y LRE RS 4 1 33 | TRANSISTOR 2N3053A Q15
0 =— 2 34 | SWITCH, 16 POS HEX SWI, SW2
— 8 35 | TRIAC, 2N6073B TRI-TR8
L= T 36 | PAD, TRANSISTOR Qs
: * 2 37 | RELAY, LATCH 183, LRG
> g @ 1 38 | BIT ROM 8355/8755 A2
oM * 35| NOT USED
B e * l:/. 5 40 ]| CAPACITOR 0.01 MF @ 25V C12-Cl6
41 | RESISTOR %30 OHMS 1/4W 5% R41-R4B
—
[——
—1
ciQ 4 —
cit L ]

Figure 7-11. PRINTED CIRCUIT BOARD #2. (1 0t 2)
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CHIP
RESET

6
+svoc (4 }-—1 "’_-
+S5V @ 5
-5 voC [B1} {7)ALE
szw lc“ {S8] PSEN
A4
152 I‘ C4050 P20-P27
1 u
GRND [Z}— SV 2y 15 a4
caND E—ION0 e
T
—{75] |
—=
—{11]
— + {57
- ul: 5 | |- owfofos| jre ofoujord  Joe ‘_1" = fe |a |» jeglz slols [u(s| ——
A XS T Sl o BEEErR222 322 . STROBE PULSE
fazaay 'Nw‘?"lf["T'"“ . TI_I_ &R z 8§ 3 ERn5aREE 333 | 5v —————{7a]PS-1 switcH
M 5 f f ' o 8355 H
@ ..g,E 8155 ] A _Lc,Q H : H \ ‘ﬁ 8755 o A Yo Ca ? _{E PS-5
Al 256X8 . Tl . | : . 5V < A2 2KX8 913 5T ) Q15 ——{5]vs-a
7z puae aqupdl I S ) — RO 45 . A
(35} il RAM 2l EPAOM < wol(8SO@8 vV \on,/ 2N30534 r————{4]PS-15
3333332 333333 mmEsEn: Cie 33233333 srpREaed v
s sjelasl=igly | ojvi-lgs]e 3lw o] s[<[siz[« esxaﬂ[a:t["' - PS-14
R14 pAAA B I b el o e B
R13FAAA I (83]vs-5
R12AAA- [——Cj_]vs-s
AT AAA rs-s
GND A34)7S-6
{89753
ISO/GRAV SW
wo b SOIGRAV §
R? bAAA— {a1]isoPB
:g FAAA- c1s R40 a5 hox S7}vAC P8
Rs FAAA 1 01 MFD == 10K [40]LOW TEMP P B
A3 FAAA Cis L l——{42]Gas P8
R2 A, 01 MFD ==
R1LAAA
-5
ol _—
1234567 7321456
8 XxR2203 A3 9 8 xR2203 A16 9
16'514%3121 g 10'415'61312y
5 B B S § 1 J I T
T ] ]
— R16
AL
470 a.
TRl
c1
1@200 V. 100
1R3 ]03
IN4OO 1| LTULY
EEIGD 6D 6 B9 6 0D B B B = i) D )
SWITCHED s9 $8 OA S10OR s1a S §33 OR s18 s12
STER OVER 117 VAC s19 $16 s34
TIME TEMP +20 GAS LATCH
LAMP LAMP VDC LAMP  RESET ~ )
Figure 7-11. PRINTED CIRCUIT BOARD #2. (2 of 2)
LOW GAS ISO/VAC
LAMP LAMP
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o
N
(V2]
@
<
-
g -
g 3 FQ?V—”EM NAME DESCRIPTION, MATCRIAL
; o~ NU.
a 1| P.C. ASSY. COMBINATION STEAM & GAS
|1 2| P.C. CARD & DRILL _|SCHEDULE
8 3 | TRIAC,2N60738 TR - TRE
84 | CAPACITOR 1 uf, 200V., Ci - (8
85 ["RESISTOR,T00 OAMS [ i/4w 53 R3, R6, R3, RIZ, Rib, RI8, RZ1, R4
i 6
7 |"quAD 7408 Al2
L8 | EXPANDER, ROM 8355 A
("9 | DIODE IN949 09 - Di6 ]
3 {10 | _HEX BUFFER Ca050__A15. Al6,AI4
1 11| DARLINGTON XR2203 _A13
1 (12 | CAPACITOR 22uf, 15V., €10
113 | CAPACITOR uf, 12V, Gl
14
15_|_CAPACITOR 850uf, 8Y., (9
16_| RESISTOR, 330 OHMS |1/4W 53, R25
17_| TRANSISTOR 2N3053A_Q1
T8 | PAD, TRANSISTOR Ql
19 | SWITCH, 16 POS. HEX SN, SW2
8 {20 | LAMP, MY5054-2 L.E.D. Dl - D8
. 8 [21 | RESISTOR, 680 OHMS |1/4W. 5%, RI, R4, R7, R10, R13, RI6, R19, ReZ
8 [22 | TRAIC, OPTO. ISO _|SUC418A A4 - All
16[23 | RESISTOR, 470 OHMS |1/4W. 5%, R2, RS, R8, Ril, Rid4, R17, R20, R23,
2 (24 | PULL, CARD A R37 - Ra4
25 | SOCKET. LOW PROFILE] 40 PIN D.1.P.
8 126 | RESISTOR, 430 OHMS |174w.C.C. 5% Re9 - R36
27 | CAPACITOR L0] uf @25v, C17 - C21
28 | CAPACITOR 0.1 uf @100V, €13, C15
29 | CAPACITOR 22 uf @25¥, (12, ClA
30 | POTENTIOMETER TK_OHMS P
31_| DA CONVERTER Mc 1408 18 AI7
1 [32 | QUAD OP AMP LM 324 N Al8
33 | REFERENCE, 5V. MC 1403 P1___AIQ
34 | CAPACITOR 15_PF_R1000V. C16
35 | RESISTOR 11,2K OHMS 1/4W.C.C. 5% R28
36 | RESISTOR 619 OHMS T/4W.M.F. 53 R27
1 {37 [ RESISTOR 121 OHMS 1/4W.M.F. 5% R26
1 (38 | RESISTOR, NETW'K  |3.3K OHMS BY 9 RA5

Figure 7-12. PRINTED CIRCUIT BOARD #3. (1 01 2)
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Boi E@
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ooy &z Ve o9|oifon|pi2]  Dw| M| Dis[Dre | R
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C cis | i = ATZ 51 Ald
v %]—Y_W I gy sw 0| MFD A@‘ I 4 6] | (7404
5 12
y : y L, | =9 !1::::.:_:::!;
cz0 EHT T YY)
Ol MFD E“ ? << ylao
~ 8355 A2 >r—1
Ygl20 TCB

.01 MFD
h pt -
3 8% -2 {51]+5v
bA
N wd =

FPEREEERES 'ﬂ:’#h :ILCZIS chn
L ‘l IS5V 12V {EGND
|
R4S S R25
3333 A 330
23 ? 33 c9 o
2[3la]sl¢|7ls]s ——)sso plo ZN3053A
&}
[
[f:@‘r &z- A3
B
xR
2203 Lcig
T.01 D
R7 I rio 13 L 4 RI6 , L1RI9 2|4 R22
C‘?SOE‘O 6’30.1 R $680n o3 &80x 6805 yj? - e J é;”n. ‘:42.338
MV5054-2 5 03 Jals 3 06 © 32507 Yo o 9 35 08 ~
A4
soc 4184
R2 ¢
470
2NGOT3B
<l
)
.1 ® 200V
Eb % Figure 7-12. PRINTED CIRCUIT BOARD #3. (2 of 2)
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A-11

qry. | I NAME DESCRIPTION, MATERIAL
1 2 P/C_CARD
1 3 RESISTOR, 130 OHMS 1% 1/2 W.M.F., R434
I g RESISTOR, 301 OHMS 1% 1/2 W.M.F., R432
1 5 RESISTOR, 47K ORMS 5% 1/4 W.C.C., R431
2 3 RESISTOR, 750 OAMS 17 172 W.M.F., R429, R43S
I 7 RESISTOR, 9.09 OHMS | 1% 1/2 W.M.F., R436
1 8 RESISTOR, 562 OfMS 1% 1/2 W.M.F., R428
2 9 RESISTOR, 200 OHMS 5% 1/4 W.C.C., R416, R426
1 10 | RESISTOR, 390 OHMS 5% 1/4 W.C.C., R427
3 11 | RESISTOR, 470 OHMS 5% 1/4 W.C.C., R4ll, R424, R425
1 12 | RESISTOR, 430 ORMS 5% 1/4 W.C.C., R437
1 13 | DIODE, ZENER ING7344, 2401
1 14 | RESISTOR, 300 OHMS 5% 1/4 W.C.C., R421
2 15 | RESISTOR, 680 ORMS 5% 1/4 W.C.C., R4LY
1 16 | RESISTOR, 1.3K OHMS | 5% 1/4 W.C.C., R4l&
1 17 | RESISTOR, 1.5K OHMS | 5% 1/4 W.C.C., R420
2 18 | RESISTOR, 100 OHMS 5% 1/4 W.C.C., R412, R41]
1 19 | RESISTOR, 180 OHMS 5% 1 W., C.C., R41S
1 20| RESISTOR, 2.7K OHMS | 5% 1/4 W.C.C., R&0&
1 71 | RESISTOR, 3.3K OHMS | 5% 1/4 W.C.C., R40S
1 27 | RESISTOR, 4.3K OHMS | 5% 1/4 W.C.C., R&O03
2 23 | POTENTIOMETER 200 OHMS, R423, R433
1 7 | 1.c. CA3146AE. A4O3
1 25 | DIODE IN4001, CR403
1 26 | DIODE, ZENER IN752A, 2402
1 27 | CAPACITOR, ELEC. 33 MFD 40V, C402
1 28 | CAPACITOR, ELEC. 250 MFD 15 VDC, C405
1 29 | T.c. 723 ALOL
1 30| CAPACITOR 4.7 MFD, 35V, C408
1 37| TRANSISIOR IN3053A Q402
z 32 | TRANSISTOR 2N3905, Q405, Q406 ]
1 73 | PAD, TRANSISTOR
1 34| FUSE, 3 AMP F401
2 35 | TERMINAL, SOCKET
1 36 | CAPACITOR €410
15 | 37 | PIN, FORMED
1 38 | RESISTOR, 178 OHMS 1% 1/2 W.M.F., R422
1 39 | RESISTOR,82.5 OWMS 1% 1/2 W.M.F., R4lB
1 40| CAPACITOR, DISC. -002 MFD 1KV, C406
1 71| DIODE, ZENER IN&T44, 2403
1 42| CAPACITOR .1MFD 12VDC C403
1 43 | RESISTOR 750 OHMS 3W R407
1 44 | RESISTOR 1K_1W R402
1 45 | RESISTOR 3K 1/2W R406
1 46 | POTENTIOMETER 2K R 430
1 47 | DIODE, ZENER ING751A 30V 2404
1 48 | FUSE 3AG_F402
2 %9 | CLIP, FUSE
L1 50 | CAPACITOR 1,0 MFD, 50V, C409

Figure 7-13. POWER SUPPLY. (1012)
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-]
N
N
e T101 E2
o 120 VAC 3000 +5 VDC@ 3A
zZ z SWITCHED Q101 R101 E3
6 I HOT
28
= 120 VAC —_———— e
UNSWITCHED [411-3
HOT
120 VAC 6011
HOT 3
648 ES5| [6023 2 2K
NEUT. ( > POT, ?;g“l 75 CR103
NEUT. [Jr1}242 o 5 foiogl ] 4140
1/2 W|250“"
L5200 |
POT |
R432
u.v. TRIP[J59 301
® %
12w,
620 3 .o oo : s o5y 310-1GRND.
| . TS-3, 4
|
|
| - 18y {s106] +28 VDC @ 2A
| 2moe +€409 |
3K
EARTH GROUND LA 2 W Il .0 MPD I
_ o 194, 310-2}GRND
I', .
- e sy ]
+28 voc [5.8 —27
NOTE:

1. Potentiometer functions are as follows:

R433; 5 volt output
' R423; undervoltage (4.75 V) circuit breaker trip.
R430; 3 amp current limit trip of circuit breaker.

Figure 7-13. POWER SUPPLY. (2 01 2)
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(-3
@
b
(4
~
b4
[~
n
-
[}
Z
2
(]
LTEM NO. | NAME SERVICE
17 PINCH VALVE CONTROLLED BY v-13
18 BUTTERFLY VALVE CONTROLLED BY Veo
19 BUTT LY VALVE CONTROLLED BY v-7
20 HUT ' VALVE CONTROLLED BY ¥-17
21 Bl Y VALVE CONTROLLED BY V-4
22 BUTT ' VALVE CONTROLLED BY V-2
13 ACTUATOR CONTROLLED BY V-6
2% ACTUATOR CONTROLLED BY -7
25 ACTUATOR CONTROLLED BY ¥-17
26 ACTUATOR CONTRULLED BY V-4
27 ACTUATOR CONTROLLED BY v-2
26 puMp
25 CHECK VALVE 2T, ACTD/RELTRALIZER
30 MOTOR, PUMEP DREVE
3 BEARING, ROTOR
32 CHECK VALVE
33 VACUUM BREAKER
34 CHECK VALVE
35 VACUUM BREAKER
36 LOW LEVEL PROBE
37 HIGH LEVEL PROHE
38 LOW L PRUBE K
39 TEMP. SENSOR
Lo BLOWER VAPOR ELININATOR (ACCLSS.)
1 MOTOR, BLOWER VAPOR ELIMINATOR (ACCESS.)
a2 PRESS. RECHLATOR VALVE CONTROL WATER TO PINCH VALVE
3] DOOR SWITCH
2 LOW LEVEL PKROBR PRAIN TANK
45 VALVE, PRESSURE REDUCING
46 VALVE, PRESSURE REDECING
PIEM 50. | SOL. VALVE SERVICE
1 vl PINCH VALVE - WATER RETURN FRONM STRG. TARK
2 v NON-SVC, SEDE & TOP SPRAY
3 w7 SVC. SIDE & BOTTOM SPRAY
3 vii BOTTLE CART WASHER (AGLESS.)
5 Vi WASH TV STORAGE Takhk
6 v? WASH TO DRAIN
i vl PUMP PRIME
[ ve CHILL VATER
g vib VAPDR ELININATOR (OPTION)
0 vl HOT WATER
Ha ¥ STEAN BOOSTER (QPTION)
s v23 STEAN PUGRGE (OPTION)
12 v3 STEAM TO WASH TANK
13 viz COLD WATER TO WASH TANK
it v2s DETERGENT (ACGESS.)
15 vie NEUTRALIZER (ACCESS.)
te v20 ACID (ACCESS.)
Rev. 8/86 B'1

70°-140°F
TEMP. BOOST
OPTION  —

STEAM PURGE

OPTION ‘—\

@ HOT WATER 40 PSIG (DYN) >140° %
N -

. * STEAM SUPPLY

50-80 PSIG (DYN)

VAPOR ELIMINATOR OR

OLD WATER SUPPLY
40 PSIG(DYN) < 70°

BLOWER ACCESSORIES Z

T0 CUSTOMER VENT
(BLOWER ACCESSORY)

NON -SESI[I)EE VAPOR
——— ELIMINATOR
ACCESSORY
N~——

i
'z

%—_——

| TOP L™
'z
sEnvth 1 2 2
SIDE l l
BOTTOM L
2
| 7] A
| ™ BOOSTER I,
] DeA
28
A ATE 4 |\@
“QT N HEATER CART WASHER
ACCESSORY —
!
| ! ) 2
| CHAMBER

©

1
'3

o ms"mm%-»v'
65 GAL

| DISCONNECT

65 GAL.

STORAGE

TANK

Ww.T.

(]

PDAJ=-NEUTRALIZER
[v20 {

.

S1ZE | CHAMBER VOLUME | WASH TANK CAPACITY
. T SI0.  MAX
50 352 FY 65 75
42" 308 FT 55 69
34" 263 F13 50 57

| —
T = 140% MAX.

# >70°F IF COLD WATER (WITH TEMP BOOST OPTION) IS USED

Figure 7-14. PIPING SCHEMATIC.
(Units Before 2/84).
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r

70°-140°F
TEMP. Booi/‘*
OPTION fl
1l
Sy

HOT WATER 40-60PSK6  >160°

STEAM SUPPLY
50-80 PSIG (DYN)

["Tew N | SOLVALVE | AMSCO PT.NO

BOTTOM 1 1
2

@ /Boosrza

r.»TAN( HEATER

CART WASHER
ACCESSORY —,
r

| ©

S
EaE
CAJ=-NCUTRALIZER

Z 3 T N
1 22 !
'a Eﬁ%m @9 ) O T:162% max
ETLOW J

o >70°F IF COLD WATER (WITH TEMP BOCST CPTION) 1S USED

B-3

| SERVICE
| via 150476-175 | FINCH VALVE - Bt ehod Sars
2 Ve 176 NON-SVC. SIDE & TOP SPRAY
2 v? ET SVC. SIDE & BOTIOM SPRAY
4 vi? BT BOTTLE CART WASHER (ACCESS)
s va wA7e WASH TO STORAGE TANK
6 V2 -17¢ wASH TO DRAIN
? vil 77 PUMP PRIME
8 va w183 CHILL WATER
9 vi6 « .83 VAPOR ELMINATOR
10 Vi R HOT WATER
1A V5 42108 -09% STEAM BOOSTER (OPTION)
118 Vi3 150476 -357 STEAM PURGE (OPTION)
2 va 42108 - 091 STEAM TO WASH TANK
4 V.25 -178 DETERGENT  (ACCESS)
15 vi9 ) NEUTRALIZER (ACCESS)
1% v20 e a73 | ACD (ACCESS)
ITEM NO. | NaME AMSCO PT.NO. | seEavice
7 PINCH VALVE 150476-167 CONTROLLED BY V-13
18 BUTTERFLY VALVE vT4 " v V-6
19 BUTTERFLY VALVE v o174 - Cov-7?
20 BUTTERFLY VALVE 474 - Tover
21 BUTTERFLY VALVE 173 E v ov-a
22 BUTTERFLY VALVE . 174 E tN-2
23 ACTUATOR -68 b V-6
24 ACTUATOR 68 | E T v-7
25 ACTUATOR . -168 - Tove
26 ACTUATOR RNT Y " Y-S
27 ACTUATCR EEETY) B Tove2
28 PUMP 150475347
29 CHECK VALVE 41998-091 DETERGENT, ACID/NEUTRALIZER
30 MOTOR, P:MP DRIVE 150475:947
31 BEARING, R0TOR \20a73-0%
32 CHECK VALYE 43101-091 OLD WATER
32 VACUUM [2REAKER 51757-091 B "
34 CHECK VALVE 43520-091 HOT WATER
3s VACUUM CREAKER 150476 - 453 N B
35 LOW LEVEL PROBE 150475-994 | WASH TANK
ar HIGH LEVEL PROBE “~  -994 " -
a8 LOW LEVEL PROBE -994 STORAGE TANK
39 TEMP, SENSOR 129133-001 WASH TANK
a2 PRESS. REGULATOR VALVE | 180476-607 | CONTROL WATER TO PINGH WALVE
a3 DOOR SWITCH 150aTe are
aa LOW LEVEL PROBE 150475 994 | DRAIN TANK
€5 VALVE,FREZSRE RECLCING] 1604 T746- 738
46 VLLVE, PRESSISE REDILLS] 190476 -723

Figure 7-15. PIPING SCHEMATIC,
(Units After 2/84).
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TABLE 7-2. WIRE LIST: COMMON WIRES, ALL MACHINES (1 OF 6)

[

NO. COLOR | LENGTH | GAUGE FROM 10
1 BLACK 6 16 J20-28 P23-10
1 BLACK 126 16 P20-28 P26-28
1 BLACK 13 16 TB1-1 J26-28 :
1 BLACK 28 14 TB1-1 TB6-1
1 BLACK 6 14 TB1-1 1CRE-7
2 WHITE 6 16 920-27 P23-7
2 WHITE 126 16 P20-27 P26-27
2 WHITE 14 16 TB1-2 426-27 Y
2 WHITE 28 14 T81-2 TB6-2
2 BLACK 6 14 TB1-2 1CRE-9
3 BLACK 10 16 LN-1 TB9-1
3 BLACK SEC. PANEL T89-1
4 WHITE 10 16 LN-2 TB9-2
4 WHITE SEC. PANEL TB9-2
6 BLACK 6 16 420-33 P23-8
6 BLACK 10 16 LD-1 TB9-4
6 BLACK SEC. PANEL T89-4
6 BLACK 126 16 P20-33 P26-33
6 BLACK 8 16 TB1-4 426-33
THIS PAGE 6 BLACK 6 18 TB1-4 2CRE-4
9 WHITE 6 16 J20-35 P23-3
INTENTIONALLY LEFT - 9 WHITE 10 16 LD-2 TB9-3
' 9 WHITE SEC. PANEL TB9-3
BLANK 9 WHITE 126 16 P20-35 P26-35
9 RED 6 18 426-35 TB1-17
9 RED SW-11 J26-35
_ 10 BLACK 6 16 120-25 P23-1
10 GRAY 126 18 P20-25 P26-25
10 GRAY 55 18 LIGHT 426-25
1 BLACK 8 22 921-12 P23-9
1 RED 126 22 P21-12 p27-12
1 RED 8 18 T81-13 TEMP. CONTROL 2
1 RED TB1-13 LOW STORAGE
11 RED 6 18 TB1-13 J27-12
1 RED LLD TB1-13
1 RED LOW H20 DRAIN TB1-13
12 BLACK COUNTER TB1-5
12 WHITE 9 18 T81.7 MTR. START COIL
12 WHITE B4 TB1-5
18 WHITE T85 T81-6
12 WHITE LIGHT TB1-7
12 GRAY SW12 TB1-8
12 WHITE 27 18 TB5-2 V17
12 WHITE 70 18 TB4-1 V1
12 WHITE 34 18 Vi1 V12
12 WHITE 51 18 T84-1 V3
12 WHITE 43 18 TB4-2 V19
7.53
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COMMON WIRES, ALL MACHINES (2 OF 6)

NO. COLOR LENGTH GAUGE FROM T0
12 WHITE 54 18 TB4-2 V20
12 WHITE 38 18 TB4-1 V23
12 WHITE 27 18 TB4-1 V5
12 WHITE 106 18 T85-2 V16
12 WHITE 4 18 TB1-6 1CRE-B
12 WHITE 5 18 TB1-8 2CRE-A
12 WHITE 5 18 TB1-8 2CRE-6
12 WHITE 34 18 TB5-C V6
12 WHITE 20 18 A} V7
12 WHITE 20 18 V7 v4
12 WHITE 21 18 V4 V2
12 WHITE 42 18 TB5-A Vi3
12 WHITE 20 ° 18 V13 V1t
12 WHITE 23 18 V11 V8
27 BLACK 8 14 TB6-GND TB6 GND. SCREW
27 GREEN 101 14 TB1 GRD BLOWER MOTOR
27 GREEN DETER. CONTR. TB4-GRD
28 RED 127 22 P22-1
38 RED 127 22 P22-13
41 RED 129 22 P22-18
42 RED 129 22 P22-24
47 BLACK 15 18 TRANS H-1 2CRE-7
48 BLACK 13 18 TRANS H-4 2CRE-9
66 BLACK 8 22 J21-15 P23-12
66 RED 126 22 P21-15 P27-15
66 GRAY Sw12 TB1-14
66 RED SW11 TB1-14
66 RED 8 18 TB1-14 J27-15
86 RED SW-11 TB1-16
86 GRAY SW-12 TB1-16
87 BLACK 5 18 T81 CIR BRK 1CRE-4
88 RED 1M 14 TB1 CIR BRK BLOWER MOTOR
88 RED TB1-CIR BRK DAMPER MOTOR
89 RED 101 14 1 CRE-6 BLOWER MOTOR
89 RED TB1-CRE 6 DAMPER MOTOR
90 BLACK 8 22 J20-13 P1A-B
90 GRAY 126 22 P20-13 P26-13
a0 RED TB4 J26-13
90 RED 27 18 TB4-15 V5
91 BLACK 8 22 J20-4 P1A-H
91 GRAY 126 22 P20-4 P26-4
N RED TB4 J26-4
91 RED 70 18 T84-5 V1
92 BLACK 8 22 J20-9 P1A-J
92 GRAY 126 22 P20-9 P26-9
92 GRAY T85 J26-9
92 GRAY 74 18 TBS5-C v2
7-54
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NO. COLOR LENGTH GAUGE FROM TO
93 BLACK 8 22 J20-15 P1A-M
93 GRAY 126 22 P20-15 P26-15
93 RED TB4 J26-15
93 RED 52 18 TB4-3 V3
94 BLACK 8 22 J20-14 P1A-D
94 GRAY 126 22 P20-14 P26-14
94 GRAY 85 J26-14
94 GRAY 60 18 TB5-C va
95 BLACK 8 22 J20-19 P1A-P
95 GRAY 126 22 P20-19 P26-19
95 GRAY TBS J26-19
95 GRAY 34 18 T85-C V6
96 BLACK 8 22 J20-8 P1A-W
96 GRAY 126 22 P20-8 P26-8
96 GRAY TBS J26-8
96 GRAY 47 18 TBS5-C v7
97 BLACK 1 22 J20-5 P1B-S
97 GRAY 126 22 P20-5 P26-5
97 GRAY TBS J26-5
97 GRAY 55 18 TB5-A V11
98 BLACK 1 22 J20-11 P1B-T
98 GRAY 126 22 P20-11 P26-11
98 GRAY TB5 J26-11
98 GRAY 42 18 TB5-A V13
99 BLACK 11 22 J20-10 P1B-K
99 GRAY 126 22 P20-10 P26-10
99 GRAY B85 J26-10
100 BLACK 1 22 J20-16 PiB-B
100 GRAY 126 22 P20-16 P26-16
100 RED 9 18 COUNTER J26-16
101 BLACK 1 22 J20-2 P1B-N
101 GRAY 126 22 P20-2 P26-2
101 RED 20 18 MTR. START. X2 J26-2
102 BLACK 8 22 J20-21 P1A-L
102 GRAY 126 22 P20-21 P26-21
102 BLACK 8 18 J26-21 2CRE-B
103 BLACK 8-1/2 22 P23-2 P1A-R
104 BLACK 8 22 J20-20 P1A-T
104 GRAY 126 22 P20-20 P26-20
104 GRAY 85 J26-20
104 GRAY 7 18 T85-A v8
105 BLACK 1" 22 J20-17 P1B-F
105 GRAY 126 22 P20-17 P26-17
105 RED TB4 J26-17
105 WHITE 38 18 TB4-4 Va3
106 BLACK 1 22 J20-6 P1B-R
106 GRAY 126 22 P20-6 P26-6
7-55
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COMMON WIRES, ALL MACHINES (4 OF 8) COMMON WIRES, ALL MACHINES (5 OF 6)
NO. COLOR LENGTH GAUGE FROM TO NO. COLOR LENGTH GAUGE FROM TO
106 RED TB4 J26-6 124 GRAY SW12 TB1-15
106 RED 95 18 TB4-14 V12 124 RED SW1t TB1-15
107 BLACK 11 22 J20-23 P1B-L 124 RED 6 18 TB1-15 J27-11
107 GRAY 126 22 P20-23 P26-23 125 BLACK 14 22 J21-14 P2A-D
107 GRAY TB5 J26-23 125 RED 126 22 P21-14 p27-14
107 RED 106 18 TB5-12 V16 125 GRAY SW12 J27-14
108 BLACK 14 22 J21-7 P2A-J 126 BLACK 14 22 J21-6 P2A-K
108 RED 126 22 P21-7 P27-7 126 RED 126 22 P21-6 P27-6
108 RED 6 18 T81-18 J27-7 126 GRAY 18 18 TEMP. CONTROL 6 J27-6
109 BLACK 8 22 J21-3 P23-6 127 BLACK 14 22 J21-9 P2A-C
109 RED 126 22 P21-3 p27-3 127 RED 126 22 P21-9 P27-9
109 RED LOW STORAGE J27-3 127 GRAY 17 18 TEMP. CONTROL 5 J27-9
110 BLACK 1 22 J20-18 P1B-E 128 BLACK 14 22 J21-10 P2A-B
110 GRAY 126 22 P20-18 P26-18 128 RED 126 22 P21-10 P27-10
110 BLACK 14 18 J26-18 1CRE-H 128 RED SW11 J27-10
1M RED TB4 T81-3 129 BLACK 14 22 J21-8 P2A-A
11 BLACK DETERG. CONTR. TB4-8 129 RED 126 22 P21-8 P27-8
112 RED T84 TB1-3 129 RED 6 18 T81-10 TEMP. CONTROL 1
112 WHITE DETERG. CONTR. T84-9 129 RED 3 18 T81-12 TB1-18
113 BLACK 11 22 J20-1 P1B-X . 129 RED SW11 TB1-9
113 GRAY 126 22 P20-1 P26-1 129 GRAY SW12 TB1-11
‘ 13 RED TB4 J26-1 129 RED LOW STORAGE TB1-12
| 113 RED 54 18 TB4-6 V20 . . 129 RED LLD TB1-11
| 114 BLACK 11 22 J20-7 PiB-P 129 RED 6 18 TB1-10 J27-8
114 GRAY 126 22 P20-7 P26-7 129 RED LOW H20 DRAIN T81-11
114 RED TB4 J26-7 130 RED LLD TEMP. CONTROL 3
114 RED 43 18 TB4-7 vi9 13 RED 41 18 TB4-10 V25
115 BLACK 1 22 J20-12 P1B-H 131 BROWN DETER. CONTR. TB4-10
115 GRAY 126 22 P20-12 P26-12 132 RED a 18 TB4-11 V25
116 BLACK 11 22 J20-3 P1B-U 132 RED DETER. CONTR. TB4-11
116 GRAY 126 22 P20-3 p26-3 133 RED 59 18 TB4-12 DETER. PROBE
116 GRAY 85 J26-3 133 ORANGE DETER. CONTR. TB4-12
116 GRAY 27 18 TB5-10 vi7 134 RED 59 18 TB4-13 DETER. PROBE
118 BLACK 14 22 J21-1 P2A-L 134 BLUE DETER. CONTR. TB4-13
118 RED 126 22 P21-1 P27-1 135 BLACK 6 8 TB1-L1 MTR. START. L1
118 RED LLD Jar-1 135 BLACK 31 8 TB1-L1 T82-1
119 BLACK 14 22 J21-2 P2A-T 136 BLACK 5 8 TB1-L2 MTR. START. L2
119 RED 126 22 P21-2 p27-2 136 BLACK 31 8 TB1-L2 TB2-2
119 RED LLD, J27-2 137 BLACK 6 8 TB1-L3 MTR. START. L3
121 BLACK 14 22 J21-4 P2A-M 137 BLACK 31 8 TB1-L3 1B2-3
121 RED 126 22 P21-4 p27-4 138 BLACK PUMP ‘MTR. START. T1
121 RED LOW STORAGE J27-4 139 BLACK PUMP : MTR. START. T2
122 BLACK 14 22 J21-5 P2A-N 140 BLACK PUMP MTR. START. T3
122 RED 126 22 P21-5 P27-5 142 BLACK 8 22 J21-13 P23-4
122 GRAY 16 18 TEMP. CONTROL 4 J27-5 142 RED 126 22 p21-13 P27-13
124 BLACK 8 22 J21-11 P23-11 142 RED LLD J27-13
124 RED 126 22 pP21-11 P27-11 143 BLACK 8 22 J21-16 P23-5
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COMMON WIRES, ALL MACHINES (6 OF 6) ' TABLE 7-3. WIRE LIST:
SECONDARY PANEL HARNESS — HCW (1 OF 3)

NO. COLOR LENGTH GAUGE FROM To NO. COLOR LENGTH | GAUGE FROM TO
143 RED 126 22 P21-16 p27-16
143 REQCK ] - 55524 é%l’.‘é; 1 BLACK 24 16 CB1-A1 J23-10
o | orav 126 22 P20-24 P26-24 2| elac % 10 Cor-1 Too
151 RED LOW H20 DRAIN J26-24 4 WHITE 22 16 CB1-B ‘ T89-3
152 BLACK 13 22 J20-29 p23-13 6 BLACK 27 16 TB3-2 TB9-4
152 GRAY 126 22 P20-29 p26-29 6 BLACK 4 18 SW1-2 TB3-2
LOW H20 DRAIN J26-29
152 RED 6 BLACK 64 16 TB3-1 P5-1
6 BLACK 29 16 TB3-2 J23-8
7 BLACK 60 18 cB1-C P5-9
8 BLACK 60 18 cB1-D P5-8
9 BLACK 5 18 BUZZER TB3-1
9 BLACK 4 18 RESISTOR TB3-3
9 BLACK 27 16 TB3-4 , TB9-3
9 WHITE 64 16 TB3-3 p5-2
9 WHITE 29 16 TB3-4 J23-3
10 BLACK 26 18 SW1-3 J23-1
1 BLACK 72 24 TB3-5 P3B-28
1 BLACK 54 24 P16-27 TB3-5
1 BLACK 2 24 LT-1 SW2-1
§ 1 BLACK 4 24 SW2-1 TB3-5
- 1 BLACK 29 24 TB3-5 J23-9
‘ . ] BLACK 71 24 LT-2 P3B-12
14 BLACK 71 24 SW2-2 P3B-11
15 BLACK 55 24 SWH-C P4-24
17 BLACK 56 24 SWC-C P4-3
18 BLACK 54 24 SWB-C PA-20
19 BLACK 54 24 . SWH-8 p4-12
19 BLACK 3 24 SWH-8 SWB-8
19 BLACK 5 24 SwB-8 SWC-8
20 BLACK 54 24 SWH-4 P4a-11
20 BLACK 3 24 SWH-4 SWB-4
20 BLACK 5 24 SWB-4 SWC-4
21 BLACK 54 24 SWH-2 P4-10
21 BLACK 3 24 SWH-2 SWB-2
21 BLACK 5 24 SWB-2 SWC-2
22 BLACK 54 24 SWH-1 P4-9
22 BLACK 3 24 SWH-1 SWB-1
22 BLACK 5 24 SWB-1 SWC-1
23 BLACK 62 24 SWK-8 P3B-4
23 BLACK 3 24 SWK-8 SWA-8
23 BLACK 5 24 SWA-8 SWD-8
24 BLACK 62 24 SWK-4 P3B-3
24 BLACK 3 24 SWK-4 SWA-4
24 BLACK 5 24 SWA-4 SWD-4
25 BLACK 62 24 SWK-2 P3B-2
25 BLACK 3 24 SWK-2 SWA-2
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WIRE LIST FOR
SECONDARY PANEL HARNESS — HCW (2 OF 3)

WIRE LIST FOR
SECONDARY PANEL HARNESS — HCW (3 OF 3)

NO. CoLoR LENGTH | GAUGE FROM TO NO. COLOR LENGTH | GAUGE FROM TO
2 BLACK 5 24 SWA-2 SWD-2 80 BLACK 74 24 P16-28 P4-15
81 BLACK 74 24 P16-5 P4-30
26 BLACK 62 24 SWK-1 P3B-1
82 BLACK 74 24 P16-3 Pa-31
26 BLACK 3 24 SWK-1 SWA-1 =
83 BLACK 74 24 P16-4 P4-32
26 BLACK 5 24 SWA-1 SWD-1
84 BLACK 74 24 P16-6 P4-33
27 GREEN 66 16 CHASS. GRD. P5-7
85 BLACK 83 24 P16-16 P3B-27
28 BLACK 41 24 P25-1 J22-1
\ 103 BLACK 5 18 BUZZER T83-6
29 BLACK 4 24 P25-3 J22-3
. 103 BLACK 4 18 RESISTOR TB3-6
30 BLACK 41 24 P25-4 J22-4 219
103 BLACK 27 18 TB3-6 J23-2
31 BLACK 41 24 P25-5 J22-5 g ;
, 109 BLACK 48-1/2 24 P4-25 J23-6
32 BLACK M 24 P25-6 J22-6 .
124 BLACK 48 24 P4-7 J23-11
33 BLACK 4 24 P25-7 J22-7 ;
142 BLACK 48-1/2 24 P4i14 J23-4
34 BLACK 41 24 P25-8 J22-8 . :
143 BLACK 48-1/2 24 P4-13 J23-5
35 BLACK 41 24 P25-10 J22-10 151 BLAGK o 24 P3B-7 12313
3% BLACK 41 24 P25-11 J22-11 5 P3B- -
37 BLACK 4 24 P25-12 J22-12 :
38 BLACK 41 24 p25-13 J22-13
39 BLACK 41 24 P25-14 J22-14
41 BLACK 41 24 P25-18 J22-15
42 BLACK 4 24 P25-24 J22-16
49 BLACK 68 24 SW15-3 P38-5
51 BLACK 61 24 SW2-NO P4-29
52 BLACK 56 24 SW3-5 P4-19 .
52 BLACK 2 24 SW3-5 SW3-2
52 BLACK 4 24 SW3-2 SW8-5
52 BLACK 3 24 Sw2-C SW15-2
52 BLACK 2 24 SW8-5 SW8-2
52 BLACK 8 24 SW8-2 SW2-C
53 BLACK 27 24 SW3-6 P16-1
54 BLACK 27 24 SW3-4 P16-8
59 BLACK 30 24 SW8-6 P16-2 -
61 BLACK 56 24 P4-28 SW3-3
65 BLACK 59 24 SW8-3 P4-37
66 BLACK 39 24 P16-14 J23-12
67 BLACK .83 24 P16-13 P3B-20
68 BLACK 83 24 P16-15 P3B-19
69 BLACK 83 24 P16-30 P3B-21
70 BLACK 83 24 P16-9 P3B-18
71 BLACK 83 24 P16-10 P3B-25
72 BLACK 83 24 P16-21 P3B-15
73 BLACK 73 24 P16-24 P3B-26
74 BLACK 74 24 P18-7 P4-38
75 BLACK 74 24 P16-19 P4-8
76 BLACK 74 24 P16-22 Pa-34
77 BLACK 74 24 P16-12 P4-18
78 BLACK 74 24 P16-26 P4-17
79 BLACK 74 24 P16-25 P4-16
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TABLE 7-4. WIRE LIST:

NO. COLOR LENGTH GAUGE FROM TO
1 BLACK 24 16 CB1-At J23-10
2 WHITE 24 16 CB1-A J23-7
3 BLACK 23 16 CB1-B1 T89-1
4 WHITE 22 16 CBi1-8 T89-3
6 BLACK 27 16 TB3-2 TB9-4
6 BLACK 4 18 SW1-2 T83-2
6 BLACK 64 16 TB3-1 P5-1
6 BLACK 29 16 T83-2 J23-8
7 BLACK 60 18 CB1-C P5-9
8 BLACK 60 18 cB1-D P5-8
9 BLACK 5 18 BUZZER TB3-4
9 BLACK 4 18 RESISTOR T83-3
9 BLACK 27 16 T83-4 T89-3
9 WHIT 64 16 TB3-3 P5-2
9 WHITE 29 16 T83-4 J23-3
10 BLACK 26 18 SWi-3 J23-1
" BLACK 72 24 TB3-5 P3B-28
11 BLACK 15 24 P16-27 TB3-5
11 BLACK 2 24 LT-1 SW2-1
1 BLACK 4 24 SW2-1 TB3-5
1 BLACK 29 24 TB3-5 J23-9
13 BLACK 7 24 LT-2 P3B-12
14 BLACK 7 24 SW2-2 P38-11
15 BLACK 57 24 SWE-C P4-22
16 BLACK 55 24 SWH-C P4-24
17 BLACK 56 24 SWC-C P4-3
18 BLACK 54 24 SWB-C P4-20
19 BLACK 54 24 SWB-8 P4-12
19 BLACK 5 24 SwWB-8 SWC-8
19 BLACK 3 24 SWC-8 SWE-8
19 BLACK 5 24 SWE-8 SWH-8
20 BLACK 54 24 SWB-4 P4-11
20 BLACK 5 24 SWB-4 SWC-4
20 BLACK 3 24 SWC-4 SWE-4
20 BLACK 5 24 SWE-4 SWH-4
21 BLACK 54 24 SWB-2 P4-10
21 BLACK 5 24 SWB-2 SWC-2
21 BLACK 3 24 SWC-2 SWE-2
21 BLACK 5 24 SWE-2 SWH-2
22 BLACK 54 24 SWB-1 P4-9
22 BLACK 5 24 SWB-1 SWC-1
22 BLACK 3 24 SWC-1 SWE-1
22 BLACK 5 24 SWE-1 SWH-1
23 BLACK 62 24 SWA-8 P3B-4
23 BLACK 5 24 SWA-8 SWD-8
23 BLACK 3 24 SW SWF-8 .
a
Y
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WIRE LIST FOR
SECONDARY PANEL HARNESS — CRW (2 OF 3)

NO. COLOR LENGTH | GAUGE FROM T0
23 BLACK 5 24 SWF-8 SWK-8
24 BLACK 62 24 SWA-4 P3B-3
24 BLACK 5 24 SWA-4 SWD-4
24 BLACK 3 24 SWD-4 SWF-4
24 BLACK 5 24 SWF-4 SWK-4
25 BLACK 62 24 SWA-2 P3B-2
25 BLACK 5 24 SWA-2 SWD-2
25 BLACK 3 24 SWD-2 SWF-2
25 BLACK 5 24 SWF-2 SWK-2
26 BLACK 62 24 SWA-1 P3B-1
26 BLACK 5 24 SWA-1 SWD-1
26 BLACK 3 24 SWD-1 SWF-1
26 BLACK 5 24 SWF-1 SWK-1
27 GREEN 66 16 CHASS. GRD P5-7
28 BLACK 41 24 P25-1 J22-1
29 BLACK 41 24 P25-3 J22-3
30 BLACK 41 24 P25-4 J22-4
31 BLACK 41 24 P25-5 J22-5
32 BLACK 41 24 P25-6 J22-6
33 BLACK 41 24 P25-7 J22-7
34 BLACK 41 24 P25-8 J22-8
35 BLACK 41 24 P25-10 J22-10
36 BLACK 41 24 P25-11 J22-11
37 BLACK 41 24 P25-12 J22-12
38 BLACK 41 24 P25-13 J22-.3
39 BLACK 41 24 P25-14 J22-14
41 BLACK a 24 pP25-18 J22-15
42 BLACK 41 24 P25-24 J22-16
49 BLACK 68 24 SW15-3 P3B-5
51 BLACK 61 24 SW2-NO Pa-29
52 BLACK 56 24 SW3-2 P4-19
52 BLACK 4 24 SW3-2 Sw8-5
52 BLACK 3 24 sw2-C SW15-2
52 BLACK 2 24 SW3-5 SW3-2
52 BLACK 2 24 SW8-5 SW8-2
52 BLACK 8 24 SW8-2 Sw2-C
53 BLACK 27 24 SW3-6 P16-1
54 BLACK 27 24 SW3-4 P16-8
59 BLACK 28 24 SwW8-6 P16-2
60 BLACK 56 24 P4-27 SW-4NO
61 BLACK 56 24 SW3-3 P4-28
63 BLACK 57 24 Pa4-35 SW-6NO
64 BLACK 58 24 P4-36 SW-7NC
65 BLACK 59 24 Sws-3 P4-37
66 BLACK 39 24 P16-14 J23-12
67 BLACK 83 24 P16-13 P3B-20
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WIRE LIST FOR
SECONDARY PANEL HARNESS — CRW (3 OF 3)

NO. COLOR LENGTH | GAUGE FROM TO
68 BLACK 83 24 P16-15 P3B-19
69 BLACK 83 24 P16-30 P3B-21
70 BLACK 83 24 P16-9 P3B-18
7 BLACK 83 24 P16-10 P3B-25
72 BLACK 83 24 P16-21 P3B-15
73 BLACK 83 24 P16-24 P3B-10
74 BLACK 74 24 P16-7 P4-38
75 BLACK 74 24 P16-19 P4-8
76 BLACK 74 24 P16-22 P4-34
77 BLACK 74 24 P16-12 P4-18
78 BLACK 74 24 P16-26 P4-17
79 BLACK 74 24 P16-25 P4-16
80 BLACK 74 24 P16-28 P4-15
81 BLACK 74 24 P16-5 P4-30
82 BLACK 74 24 P16-3 P4-31
83 BLACK 74 24 P16-4 P4-32
84 BLACK 74 24 P16-6 P4-33
85 BLACK 83 24 P16-16 P3B-27
103 BLACK 5 18 BUZZER TB3-3
103 BLACK 4 18 RESISTOR TB3-6
103 BLACK 27 18 TB3-6 J23-2
109 BLACK 48-1/2 24 P4-25 J23-6
124 BLACK 48 24 P4-7 J23-11
142 BLACK 48-1/2 24 " P4-14 J23-4
143 BLACK 48-1/2 24 P4-13 J23-5
151 BLACK 56 24 P3B-7 J23-13
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TABLE 7-5. WIRE LIST: WIRE LIST FOR UNITS WITH REAR CONTROL PANEL

NO. COLOR LENGTH GAUGE FROM TO
28 RED 128 22 P22-1 P25-1
29 RED 128 22 P22-3 P25-3
30 RED 128 22 P22-4 p25-4
31 RED 128 22 P22-5 P25-5
32 RED 128 22 P22-6 P25-6
33 RED 128 22 p22-7 P25-7
34 RED 128 22 pP22-8 P25-8
35 RED 128 22 P22-10 P25-10
36 RED 128 22 P22-11 P25-11
37 RED 128 22 pP22-12 P25-12
38 RED 128 22 P22-13 P25-13
39 RED 128 22 P22-14 P25-14
40 RED 128 22 p22-15 P25-15
41 RED 128 22 P22-16 P25-16
42 RED 128 22 p22-17 P25-17

TABLE 7-6. WIRE LIST: WIRE LIST FOR UNITS WITH STEAM TREATMENT OPTION

NO. COLOR LENGTH GAUGE FROM TO
52 BLACK 24 SW8-5 SW6-1
52 BLACK 24 SW6-1 SW3-1
53 BLACK 24 SW3-6 SW6-6
63 BLACK 24 P4-35 SW6-3

TABLE 7-7. WIRE LIST: WIRE LIST FOR UNITS WITH ACID/NEUTRALIZER OPTION

NO. COLOR LENGTH GAUGE FROM TO
52 BLACK 24 P4-19 SW4-2
52 BLACK 24 SW4-2 SW3-2
53 BLACK 24 P16-1 SW4-6
53 BLACK 24 SW4-6 SW3-6
54 BLACK 24 P16-8 SW4a-4
55 BLACK 24 Sw4-5 SW3-4
60 BLACK 24 P4-27 SW4-3

7-65
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SECTION 8

COMPONENT REPAIR,
REPLACEMENT AND ADJUSTMENT

8.1 GENERAL

This section contains instructions for the disas-
sembly, repair and replacement of selected washer
components. Exploded views and assembly draw-
ings showing the various parts and assemblies refer-
red to are in Section 8.

8.2 SOLENOID VALVES

NOTE: When installing new valves in any line, note
the arrow stamped on the valve body or the words IN
and OUT stamped at the inlet and outlet ports. A
reversed valve cannot operate properly. To rebuiida
defective vaive, order the appropriate valve repair
kit. The repair kit part number is found on the same
parts list as the solenoid vaive.

Principle of Operation

A solenoid valve is a combination of two basic
functional units — (1) a solenoid (electro-magnet)
with its plunger (or core); and (2) a valve containing
an orifice in which a disc or plug is positioned to
stop or allow flow. The valve is opened or closed by
movement of the magnetic plunger (or core) which
is drawn into the solenoid when the coil is ener-
gized. The solenoid valves have the solenoid
mounted directly on the valve body with the sole-
noid core attached to the valve stem.

Direct-acting Valve (Fig. 8-1): In direct-acting
vatves. the solenoid core is mechanically connected
to the valve disc and directly opens or closes the
orifice. depending on whether the solenoid is ener-
gized or de-energized.

Internal pilot-operated Valve (Fig. 8-2): This valve
has a pilot, a bleed orifice, and utilizes the line pres-
sure for operation. When the solenoid is energized.
it opens the pilot orifice and releases pressure from
the top of the valve piston or diaphragm to the outiet
side of the vaive. This results inan unbalanced pres-
sure which causes the line pressure to lift the piston
or diaphragm off the main orifice, thereby opening
the valve. When solenoid is de-energized the pilot
orifice is closed and tull line pressure is applied to
the top of the piston or diaphragm through the bleed
orifice, thereby providing a sealing force for tight
closure.’
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Figure 8-1. DIRECT-ACTING SOLENOID VALVE.
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Testing

1. Energize the solenoid coil. A metallic click sig-
nities solenoid operation. Absence of the click can
indicate loss of power supply, defective coil or
improper connection. Proceed as follows to correct:

a. Check voltage across the coil leads. When
energized by the controller, it should be approxi-
mately 120 volts. When de-energized, it will be
approximately 2 voits.

b. Check solenoid coil for open circuit or
ground.

2. Energize and de-energize the coil. Check valve
operation for proper opening and closing. A loud
hum and sluggish operation indicate the coil is
probably defective.

To replace a solenoid coil. disconnect the termi-
nal wires and remove the top screw and cover. Lift
off the coil and salvage any shim material around
the pole piece. Shim must be replaced in new coil or
vibration noise will occur. Slip new coil in place and
shim so it fits tightly on the pole piece.

Solenoid valves are equipped

with a special material which can be attacked by oils
and grease. When replacing entire valve, wipe
threads clean of cutting oils and use Teflon tape to
seal pipe joints.

3. Inspect the valve for evidence of leakage. A
worn valve seat will allow the valve to leak when
closed. Adamaged to worn seat cannot berepaired;
the valve must be replaced if it leaks.

8.3 PUMP
Disassembly

1. The rotating assembly can be removed while
the pump casing remains in the line. To facilitate

disassembly. refer to Figure 9-14.

2. Remove all cooling or lubrication lines; dis-
connect the power.

3. Remove capscrews (22) holding casing to the
adapter (30).

Solenoid
Conl
Housing

Coil

Stationa
i Connection'

Core

Bieed Onfice

Diaphragm

l—
—=s- QUTLET
2 Pilot Orince

Body

De-energized

INLET

Energized

Figure 8-2. INTERNAL PILOT-OPERATED
SOLENOID VALVE.

4. Remove the motor and rotating assembly.

5. Remove the impelter screw (11), washer (12).
O-ring (9). and gasket (13). Pull the impetler (10)
from the shaft. Remove the impeller key (16) and
shaft gasket (17). If the casing wear ring (15) is
scored or worn, it should be replaced.

6. Remove nuts (23) on seal gland studs (24).

7. While holding shaft sleeve (3) in ptace. slip the
packing box cover (21) off.

8. With seal assembly (5) on shaft sleeve. remove
sleeve (3) and seal gland (28) from shaft.
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V16 Vapor

/ Condenser

V1 Hot Water

| —

V12 Cooling
/Walev

V17 Bottle
Washer Cart

V5 Pulsator 1

V7 Puisator 2

V4 Storage

V2
Oump

V13 Return

V11 Prime
V8 Chill

V5 Steam Water

Booster

P
A Detergent

7 Probes V25

Detergent
Injection

V3 Steam Supply Level Prab
vel Probes

Thermometer
Temperature N
Probe

PIPING ARRANGEMENT (Shown with optional
detergent injector, vapor eliminator, and
steam booster.)

V19 Neutralizer

ACID/NEUTRALIZER OPTION Va0 Ao

Figure 8-3. LOCATION OF SOLENOID VALVES (Units Before 2/84).
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V1 Hot Water

|

/V12 Cooting

Water

V17 Bottie
Washer Cart

V6 Pulsato:

V7 Pulsator 2

V4 Storage

\ %
Dump

Vi3 Return

V11 Prime

VB Chell
v5 Sipam Water
Boosiar
V25
2 Detergeni
> Injection
V3 Sieg
Leve! Probes
Thermomeie
Temperature
Probe -~
)
PIPING ARRANGEMENT (Shown with optional /

detergent injector. vapor eliminator, and
steam booster.)

V19 Neutralizet

ACID/NEUTRALIZER OPTION v20 Acid

Figure 8-3A. LOCATION OF SOLENOID VALVES (Units Atter 2/84).
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9. Scribe a mark on sleeve at the spring holder of
the seal assembly so the proper axial location will be
maintained when the pump is reassembled.

10. See detail drawing of seal assembly. Loosen
set screws in spring holder. Remove spring holder
from sleeve.

11. Remove seat and seat o-ring.

12. The remaining components of the seal may
now be removed from the sleeve: spring, bellows,
retainer. drive band, disc, and sealing washer.

Reassembly

1. 1f wearing rings need replacement, press the
packing box cover wearing ring (18) into the recess
of the packing box cover (21). making certain that it
is properly sea.ed. The casing wearing ring (15)
should be pressed into the casing (20) until itis flush
with the edge of the casing.

2. It impeiler (10) was equipped with wearing
rings, press the rear ring (8) onto the shoulder at the
rear of the impeller until it is flush with the rear face.
Press the front ring (8) onto the front shoulder of the
impeller so that it is flush with the front face.

3. Reposition the adapter (30) on the motor and
replace the capscrews (2). Slide the deflector (29)
onto the shaft.

4. Before installing new or used seal (5). inspect
and clean all parts; remove alt burrs, nicks, etc., from
shaft sleeve.

5. See Figure 9-14. detail of mechanical seal.
Lightly oil the inside of the spring holder and the
outside of the sleeve (3). Slide the rotating portion of
the seal over the sieeve.

Rev. 8/86
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6. Line up the spring holder to the premarked
position on sleeve (see step 9 of disassembly
instructions). Tighten the set screws.

7. Replace the seal gland gasket (27) in the seal
gland (28). Oil the outer surface of the seal seat and
seat o-ring and press into the seal gland (28).

8 Carefully slide the seal gland (28) with the
gland gasket (27) over the motor shaft.

9. Place the shaft sleeve (3) on the shaft and line
up the keyway in the sleeve with the keyslot inthe
shaft. Replace the impeller key (16).

10. Place the packing box cover {21) over the
shaft and seal gland assembly, directing the seal
gland studs into holes in seal gland. Replace seal
gland nuts (23) on seal gland studs (24).

11. Place the shaft gasket (17) over theend of the
shaft. Place the impelier (10) over the end of the
shaft, with the keyway over the key. Tap impeller
into position with a babbit or rawhide hammer.
Replace impeller gasket (13), impeller washer (12).
o-ring (9). and impelier screw. Tighten.

12. Make sure that seal gland is properly in place
and tighten the hex nuts (23) on the gtand studs
(24).

13. Replace the casing gasket (19).

14, Replace the unit in the casing and replace
capscrews (22) holding the adapter and cover tothe
casing. Tighten screws.

764174
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8.4 ROTARY SPRAY ARM BEARINGS Rotary Sleeve
aring Hola.ry

Disassembly — See Figure 8-4. Manitolo @

1. Unscrew the knurled knob from the rotary
adapter spindle. ,

Nyton A e Synthetic
2. Remove rotary manifoid from adapter spindle. Washer \L/ " Beanng
3. Remove synthetic bearing from rotary manifoid.
Knurled
4. Remove sleeve bearing from rotary adapter. +— Nozzle Knob

Reassembly Figure 8-4. REVOLVING WASH SPRAY ASSEMBLY.

1. Place sieeve bearing in rotary adapter. Reptace
it worn or missing.

2. Place nylon washer on rotary adapter spindle. Window

\

Gasket

3. Fit synthetic bearing into manifold. New
bearing may require a light press fit into manifold.
Care must be taken not to damage bearing.

Appty RTV
to These Areas

4. Remove rough spots from adapter spindle.

. : tion AA
Install manifold onto spindle. Section

5. Screw the knurled knob into the tapped hole in
the adapter.

8.5 WINDOW AND WINDOW GASKET

1. The window and window gasket are designed
to fit securely into the window frame without the
need for additional fasteners.

NOTE: Before applying sealant, contact surfaces of
both stainless-steel frame opening and surface of
rubber gasket should be cleaned and degreased.
Apply primer only to stainless steel, do not use on
rubber gasket. Apply a small {approximately 1/8-
inch dia.) bead of RTV toinner corners of the rubber
gasket. not 10 stainless steel. After assembly wipe

off all excess sealant.” Cylinder

Piston Rod

‘For further instructions on using RTV sealant reler to £xtended

AMSCO RTV apphication instruction P-413653-000.

2. When replacing gasket or window. apply GE-
RTV 108 adhesive sealant to the areas indicated in
Figure 8-5.

8.6 BUTTERFLY VALVE

Adjustment of Butterfly Valve Linkage

Adjust the butterfly valve linkage so that butterfly
valves are in the normally closed position. Do this by
following the steps below.

Figure 8-6. BUTTERFLY VALVE LINKAGE.

8-6
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1. For the valve to be in the normally closed posi-
tion, the cylinder piston rod must be fully extended
trom the cylinder. See Figure 8-6.

2. At the same time the piston rod is fully
extended. the butterfly valve should be positioned
s0 that the pin through the actuator arm and valve
stem points to OPEN on the operator base: this
places the valve in the closed position.

3. Adjust the clevis and/or cylinder mounting
bracket to achieve the position described above.

Disassembly — Refer to Fig. 8-8

1. Place disc is closed position.

2. Using a drill about one-half the size of the disc
weich plug drill a hole through the center of it.

3. insert a screwdriver, pin punch or similar tool
into the hole and pry out the plug.

4. Using a 5/32 drill bit (or smaller). drill a hole
into the end of the pin to a depth of about 1/2".

5. insert an “EZY-QUT" (Size No. 3} into the
drilled hole. Using a tap wrench, remove pin by
simultaneously turning and pulling.

6. Remove stem by extracting from top end ot
valve body.

7. Carefully push disc out of cartridge seat and
remove cartridge seat from body.

Reassembly — Refer to Fig. 8-8 & 8-9

1. Using silicone grease. lightly lubricate the fol-
lowing areas:

inside face of cartridge seat liner (disc contact
line);

Face of seat liner flats:

Seat liner stem holes:

Seat insert 0-rings:

Sealing edge and flats of disc.

2. Insert cartridge seat. with seat insert o-rings,
into the body. Align stem holes.

3. Push disc into cartridge seat. Align stem holes.

Rev. 8/86

Groove Pin
Through Stem
and Actuator
Arm

Figure 8-7. BUTTERFLY VALVE FROM TOP.

¢

pe—— Stem

Cartridge
Seat

Disc

Spiral
Piny

\

Disc Welch
Figure 8-8. BUTTERFLY VALVE. Plug
Welch Plug Spiral
Removed Pin

Figure 8-9. INSTALLATION OF SPIRAL PIN
BUTTERFLY VALVE.
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4. Insert stem through top of body, disc and
cartridge seat.

5. Move disc to closed position. Align stem-disc
pin holes.

NOTE: Pin must be installed with direction of coil as
shown in Figure 8-9. Suppprt,pack face of disc dur-
ing hammering.

6. Insertstem-disc pinand hammer into hole until
bottomed.

7. Insert welch plug into disc, convex face out.
Using a round punch slightly smatler in diameter
than the weich ptug, hammer plug until periphery of
plug is firmly secured (seal tight) in the disc.

8.7 DOOR OPEN SWITCH

1. Door switch is correctly positioned if panel
light DOOR OPEN goes out when door is closed.

2. If adjustment of the trip bracket is necessary,
loosen the hex head nuts securing the bracketto the
door. and reposition as required. as shown in Figure
8-11.

3. It replacement of the door switch is necessary.
remove the screws securing access plate to trim
panel. Remove access plate and replace switch as
shown in Figure 8-11.

8.8 WATERLEVEL PROBES AND TEMPERATURE
SENSOR

1. Thelevel probes (wash tank) and temperature
sensor are attached to the base of the service side,
near the front of th.. washer.

2. To replace the water level probe, detach and
tag the wires, and unscrew the probe from the base,
as shown in Figure 8-12.

« 3. To replace the temperature detector, unscrew
the fitting in which the detector is fitted and remove
the detector, as shown in Figure 8-12.

Honizontal
Trim Panel

Trip
Bracket

Access
Plate

Cable

Bracket

Cable
Assembly

Switch
Bracket

Figure 8-11. DOOR SWITCH

Temp
Sensor

High Water
Level Probe
(Wash Tank)

Low Water
Leve! Probe

Figure 8-12. WATER LEVEL PROBES AND

TEMPERATURE SENSOR.
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8.9 CONTROL CONSOLE

Do not remove or replace printed

circult boards uniess POWER switch on secondary
control panel is positioned at OFF.

1. Primary and secondary control panels, con-
trolier, and other components in the control console

are made accessible by removing six screws from-

the front panel, as shown in Figure 8-13.

2. The primary panel is held in place by four
screws. Remove those if servicing isnecessary. See
Figure 8-14.

3. The bulbs in the primary panels are removed
by moving the retainer aside and lifting out the bulb.
as shown in Figure 8-14.

Use extreme care when removing

panels to gain access to, and handling PC boards or
other electronic components. Static electricity can
damage certain electronic components resulting in
total failure or shortened life of component or PC
board.

4. New or replacement printed circuit boards
should not be removed from the static proof bags
until they are to be directly instalied in control
console. Defective board removed from the control
console should then be placed in the static proof
bag.

5. The three printed circuit boards in the con-
troller are removed by lifting the card pulls to
disengage the contacts from the socket. and puting
the card straight out. See Figure 8-15. Use both card
pulls simultaneously, to insure starting the card
straight. This prevents damage to the socket con-
trols. Handle boards by the plastic card pulls.

Aemove Conirolter
With One Screw

Figure 8-15. CONTROL CONSOLE ASSEMBLY.
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8-9. CONTROL CONSOLE (Continued)

6. Enctose documentation (copy of Service Order)
with the detective part being returned. The following
minimum information is required by quality control:

a. Reason for return (failure mode of
equipment}.

b. General condition of the item(s) being
returned.

¢. Quantity of the item(s) being returned.

d. Individual tem identification (part number.
serial number, etc.

e. Serial numper of machine from which the
part was removed.

f. Cycle count of machine from which the part
was removed.

g. Date warranty started.

7. Returnthe baggeddefectiveparttotheoriginal
shipping carton and package with a protective
wrap/cover (i.e., envelope. paper. box, etc.).

Return properly packaged defective micro-
processor parts to AMSCO Service Company to the
attention of Returned Goods Dept.

8. The controller itself is held in position by a
single screw. located at the top. Unplug the cables
from the controlier. remove screw, and slide the
controlier forward on its rails. See Figure 8-15.

9. The power supply is secured to the top of the
controller with six screws. To remove the power
supply, unplug the cables attached to it and remove
the six screws. See Figure 8-15.

8-10. PINCH VALVE

Disassembly

1. Detach the nylon tubing from the pinch valve
lower casing.

2. Remove casing Capscrews.

3. Remove flange bolts, upper and lower casings.
and rubber valve body. Discard casing gasket.
Assembly

1. Install rubber valve body in position first, and
hotd with drift pin on each flange.

2. Install lower and upper casings and hold with
drift pin until flange bolts are in position.

3. install new gasket.

8-10
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4. Hand tighten flange bolts, then wrench tighten
casing capscrews. Wrench tighten flange bolts and
reinstall plastic tubing to lower casing.

Casing Cap o Upper
Screw ] Casing

Flange

Bolt \

Rubber
Valve
Body

Casing

Figure 8-16. PINCH VALVE.

8-11. VACUUM BREAKER

Disassembly
1. Unscrew and remove bonnet assembly.
2. Remove friction ring and air vatve seat.
3. Remove assembled ballast and float.
4. Separate ballast and float.

Clean all rust and sediment from valve. Clean out
drain holes in the float and ballast, and inspect for
breaks or leaks. Replace parts as required. if the
triction ring and air valve seat are not in perfect
condition, they should be replaced.

Reassembly
1. Assemble baliast and float.

2 Slide float/ballast assembly into valve body.
making sure thatthe assembly moves freely in valve
body.

3. Insert air valve seat and friction ring.
4. Screw on bonnet assembly.

5. Test for leaks. No water leakage at bonnet is
permissible.

Rev 8/86
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8-12. ADJUSTMENT PROCEDURE FOR

PRESSURE REGULATING VALVES

For Hot and Cold Water Supply

(See Fig. 9-12A, Pt. 33 and 9-12D, Pt. 22)
NOTE: Verify that an adequate supply of water is
being provided before making adjustments to
pressure reducing valves.

1. Description: The valve is composed of two
sections. The primary and largest section of the
valve has an adjusting handie on top of it and is
directly connected in the water supply line. The
smaller section, connected by tubing to the larger
section, is the pressure regulating sensor. This
regulator has two adjustable features, an externally
located needle valve, also an adjusting bolit and
locknut located under the hex cover on top of the
regulator. There is also an air bleed valve, which
looks like a tire valve stem, mounted on the outside
of the reguiator.

2. Adjustmentprocedure (both hot and cold water
pressures are to be set at 28 psig).

a. Turn both valves, the one on the primary
section_and the needle vaive on the regulator
section. CCW (full open).

b. If necessary. bleed air out of the regulating
system by means of the air bleed valve.

. Remove the hex cover on top of the regulator,
loosen locknut on bolt, and turn bolt CCW to reduce
the water pressure to the desired nominal setting.
Tighten locknutand replace hex coveron regulator.

d. Further reduction of the water pressure may
now be accomplished by turning the small needle
vaive CW.

8-13. ADJUSTMENT PROCEDURE FOR
DETERGENT CONTROLLER (ACCESSORY)

Open service side access panels for total access to
controfler during adjustment procedure.

1. The detergent controller is located just above
terminal box TB-4. Remove the front cover from the
controller. This will expose. among other internal
components, the warning delay and control point
adjustment screws (see Fig. 8-17). These two
components are the only ones requiring adjustment.
The red warning light and the white feeder and blue
power lights are used to indicate certain conditions
which occur during and after adjustment and will be
described later in this procedure. The toggle switch
turns the controller on and off. This switch should
be in the ON position.

8-11

2. Initial adjustment {toggle switch ON)
a. Warning delay:
This is adjustable from 40 seconds to 4 minutes.

Rotate the warning delay screw fully clockwise,
then counterclockwise to determine the total range
of rotation, then adjust to mid-point. This will
provide about a 2 minute delay period.

in subsequent checks, if insutficient detergent
is injected by the end of the preset time, a buzzer
sounds and the red Warning light comes on.

Check the operation of this delay by operating
machine with fresh clean water and no detergent in
injector hose or reservoir.

b. Control points adjustment screw:

Rotate this counterclockwise until no more
rotation possible.

3. With the chamber doors closed, set the CRW/
HCW microprocessor controller as follows:

eDepress power ON swi}ch

eDepress heat ON

eDepress wash DUMP

eDepress extended cycle OFF switch

oSet pre-wash timer to Zero

eSet wash timer to 3 minutes

eSet first rinse timer to 1 minute

eSet second rinse timer to zero

eDepress TANK DRAIN (Pump will run to drain
tank)

4. Extend detergent supply tubing to source of
water (not detergent) to prevent pump cavitation
during the following test. The entire detergent
accessory package should have been installed in
accordance with AMSCO's instructions, 150477-093.

5. Explanation of lights on detergent controller:
eBlue POWER light — when ON. unit powered.
eWhite FEEDER light — when ON. solenoid

Valve V-25. which permits feeding of detergent,
should be energized.
oRed WARNING light — when ON, not enough

detergent is being injected in the pre-set time as
adjusted in Step 2).

764174
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Controtier

6. Close the door(s) on the unit and then press
cycle START. The unit will immediately go into the
wash phase because of the zero setting of the pre-
wash timer.

a. Wash tank will fill with water and then the
pump will come on. Five seconds after the pump
comes on, the blue and white lights in the detergent
controller come on, and water (for this preliminary
test only) will be injected into the system for 18.5
seconds. At the end of this 18.5 second period. the
detergent controller is de-energized by the main
controlier and both the blue and white lighis go out.

b. immediately after the 18.5 second period
discussed in the previous step. the sprays will pulse
alternating with each 20 second period. Steam valve
(v-3) will open and ciose as required to raise the
wash temperature to approximately 160°F. The
wash tank fill vaive (V-1) will also open if water level
drops below the high level probe in the wash tank
and will close when water level reaches the high
level probe.

¢. Following the 18.5 second period when 30
seconds have elapsed and when the wash water
temperature reaches 160°F. power will be restored
to the detergent control and the biue light wilicome
on. At this point, depress STOP. wait for the machine
to stop, then open one door.

Manually add the correct amount of detergent
to the water in the wash tank using the manufacturers

Feeder Light
(White)

@ Control Point
Adjustment S¢ 2w

Warnin
Replaceable q‘\ Lighl| S /N
Circuit Board __T—T—T (Red)
” R
Warning -1 /r
Delay )/
Fact @
actory ‘
Adjustment /E
Fuse %
P.C. Boar¢ )
Plug Power Light \
(Blue)
Toggle Switch
Front Cover

Figure 8-17. DETERGENT CONTROLLER.

recommendations on the detergent container. Wash
tank capacities for the various machines are listed
below:

e 347 — 57 Gal. {Use one oz. of detergent
e 42" — 66 Gal. tor each gallon of
* 50" — 75 Gal. wash water.

Close door and depress START.

4. When the blue light in the preceding step
comes on the second time, after adding detergent
and restarting machine, turn the extended cycle
switch on. Then slowly turn the sensitivity potenti-
ometer clockwise until the white light comes on. At
this point. turnthe sensitivity potentiometer counter-
clockwise one-quarter turn. This represents final
adjustment. The white light shoutd go out when the
sensitivity control is backed off.

e. Allow the unit to continue Jhe wash phase
and then nnse phase by turning EXTEND CYCLE
switch oft. When the vapor removal status lightis

displayed. push cycle STOP and end the cycle

i Place the end of the detergent suction hose
into a container of detergent. Start another wash
cycle to prime the detergent supply line. It 1 the
previous steps. the settings were properly made. the
following events will occur in the wash phase five
seconds after the pump comes on:

8-12
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e Blue and white lights come on for 185
seconds

o After 18.5 seconds, blue and white lights go
off

e When water temperature reaches approx-
imately 160°F, the blue light comes on and white
light should come on for ashort period, then remain
off for remainder of wash phase. Allow machine to
complete remaining portion of this cycle.

7. To verify the accuracy of the setting made in
the preceding step, perform the following:

a. Setthe CRW/HCW microprocessor controller
as follows:

Close door(s)

e Depress power ON switch

Depress heat ON

Depress wash DUMP

« Depress extended cycle OFF

e Depress TANK DRAIN

o Set pre-wash timer to zero

¢ Set wash timer to 5 minutes

e Set first rinse timer to 1 minute

e Set second rinse timer to zero

b. Measure out an amount of detergent into a
calibrated container. The amount shouldbe slightly
more (20-25%) than the amount established in Step
(6) previously. Place the end of the detergent pickup
tube into the calibrated container.

Rev. 8/86
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c. With the detergent injector toggle switch in
the ON position, press the machine START. The
machine should immediately begin to filt with hot
water.

d. Five seconds after the wash pump starts, the
blue and white lights should come on for 18-19
seconds. (NOTE that the white light may come on
and off as detergent is injected.) The detergent level
in the container should drop same amount. At the
end of this 18-19 second period, both the blue and
white tights should go out. s

e. Not sooner than 30 seconds foltowing the
18-19 second period and when the water tempera-
ture reaches 160°F, the blue light should come on.
At this time, the white light should come on until the
remaining detergent of the specified amount is
injected.

Onceagain,thewhiteIightmaygoonandoffas
detergent is injected. When the wash phase is
complete, check the detergent level in the container.
NOTE that some detergent was placed in the
container beyond the amount required by the
manufacturer. Carefully determine the amount
injected. If the remaining detergent is more than
10% above or below the specified (see Step 6)
amount, adjust the sensitivity control as follows:

1) Toomuch detergentinjected — adjust the
sensitivity controt 1/8 turn counterclockwise.

2) Not enough detergent injected — adjust
the sensitivity control 1/8 turn clockwise.

f. After completing the rinse phase. repeat the
above step (7) as required, starting with fresh water
and detergent each time, until correct setting is
obtained.

NOTE: Changes in manufacturer's brand or changes
to other manufacturer's detergent will require
readjustment of the injector control settings. Wt is
recommended that one brand of product be used.
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8.14 ADJUSTMENT PROCEDURE FOR
VAPOR REMOVAL TIME

1. Check that the vapor removal time registers as
3 minutes at the beginning of vapor removal.

2. Observe the amount of vapor which escapes
from the top of the door as it is opened.

3. Adjust the vapor removal time by resetting the
dip switches on PC board 2 until visible vapor
leaving the machine reaches approximately 15
seconds. (See Fig. 8-18)

NOTE: The maximum adjustment available is 15
minutes, in one minute increments.

Controls
Vapor
Removal

Time Hexadecimal Switch

No of
Minutes Switch No. and Position
Desired T3 1 14
y e Ts e
' i1 p toLe 1=0N 1
HE R R U
SWet—s [ Ly 1o 2
e 9 °'°“Q
N IR g
5 R
M S H
H P 1 :
H R
2 IR
. 5
2 3 b} st
EREEEEEN
. 3 T ¥
.t i ] ’ l il
Time Setting Chart

Figure 8-18. VAPOR REMOVAL TIME SETTING
HEXADECIMAL SWITCHES AND UNITS FIELD
FITTED WITH VENTURI VAPOR REMOVAL
SYSTEM (Units After 2/84).

8.15 INSTALLATION OF NEW DOOR AND
JAMB SEAL CHANNELS

8.15.1 installing Door Seal Channel
(Figs. 8-19, 8-20)

1. Drill out all POP nivets in door, which retains the
inside panel around edges only. Use a 1/8" dia. drill
bit (drill at a tow R.P.M.; several drill bits will be
required). Do not remove window assembly or door
Jatch: these items will retain back panel in position.

8-14

2. Clean off surfaces where new door seal channel
will be installed using acetone or freon degreaser
(do not use MEEK.}.

3. Select and position each door seal channel
againstdoor.checkingforproperalignmemofholes
and mitered corners.

4. Prime surfaces with RTV primer, apply a small
(1/4" dia.) bead 0f RTV to back of door seal channels
and install over back panel, fitting mitered corners
together. Secure door seal channel to door at ends
first, then work your way alogn se.uring seal
channel to door using stainless steel POP rivets
provided.

5. Clean off all excess RTV along edges and
inside door seat channel.

6. Apply RTV primerto inside of door channel and
allow to dry. Then apply a thin (1/327) film of RTVto
bottom of the channel along its entire length. While
RTV is still soft, install adhesive backed rubber
gasket into door seal channel (adhesive toward
RTV) after removing paper backing strip. These
tubber gaskets will not require mitering in corners.
Fit gaskets inside channels first using full length
strips. Do not stretch rubber gaskets when instatling
in channels. (See Figures 8-19 and 8-20)

Top Door
Channel

S )
NOTE: Fit gaskets tight
together in corners. Do not

Seal corners with R.T.V

\
\/\‘ "L\Gasket (See Note)

Side Door Channe!

Figure 8-19. DOOR SEAL.

1116
™ _
| h Jamb \

R
5/8 At Doot Latch I ubber

[D __@_::’l:_::@— Gaske!
TS el
1116 Rei.-—“———

Figure 8-20. RUBBER GASKET INSTALLED.
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8.15.2 Installing Jamb Seal Channel
(Figs. 8-21, 8-22)

Remove all screws, retainer strips and rubber
gaskets from face of jamb.

2. Clean off tace of jamb. but keep from scratch-
ing face of jamb.

3. Select and position each jamb seal channel
against jamb, checking for proper alignment of
holes and mitered corners. These side jamp seal
channels should reach from top of door opening to
top of trough. Inside edge of channel should be
nearly flush with the inside of the door opening. (See
Figure 8-21)

4. New jamb seal channel will be installed to face
of iamb. covering present threaded holes. Drill new
1/8" dia. holes in the jamb using the channel as a
guide.

5. Once the door seal channel has been located
against the jamb, but before it is fastened perma-
nently into position, drill several 3/8" dia. holes at
the point where the channel on the jamb meets the
top of the trough. Join the holes together to form a
stot approximately 3/8” by 1”. {See Figure 8-22)

6. Applyasmall (1/4" dia.) bead of RTV to back of
jamb seal channel and install to face of jamb, fitting
up mitered corners. Secure jamb seal channels to
jamb at ends first, then work your way along secur-
ing to jamb using stainless stee! POP rivets provided.

7. Clean off all excess RTV along edges and
inside jamb seal channels.

NOTE: On pit mounted instaliations, remove the
pipe plug from one side and the tubing compression
fitting from the other side of the trough to increase
the size of the drain opening out of the trough. (This
may not be possible due to the floor being placed
over the access plates to the trough.}

On fioor mounted and those pit mounted installa-
tions where additional trough drain capacity is
required. drill several 3/8" or targer diameter holes
through the dividing partition inside the trough to
altow water to flow from the front section of the
trough back into the wash tank. Exercise care when
drilling these holes so that the bottom of the trough
is not punctured. Since these holes will be drilled at
any angle through the partition. start with a small
drill and work up to larger sizes. (See Fig. 8-23)

Top Of Jamb AP

Opening 1

Top Of Trough g 1/8 Approx
\ B

! | ]

Add drain slots (3/8" x 1"
at bottom of channels as
shown. to allow water trapos
in channels to enter the o3~

Figure 8-22. DRAIN SLOTS.

Drill holes in pattitic”
as shown,

Figure 8-23. HOLES FOR ADDITIONAL
TROUGH CAPACITY.

8-15
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SECTIONS
o .
EXPLODED VIEWS AND PARTS LISTS @}%

Assemblies and components of Pulstar 2000/3000
washers are illustrated and identified on the
following pages. The part number. the description
and the quantity required for each usage is given.
Each identification in the description represents the
assembly level. The UNITS PER ASSEMBLY
column is specific for the given assembly or sub-
assembly level.

HOW TO USE THE ILLUSTRATED PARTS
BREAKDOWN

@Determine the function and application of the
part required. Turn to the List of illustrations and
select the most appropriate titie. Note the
illustration page number.

@Turn to the page indicated and locate the

TH IS PAGE ‘ : | desired part on the illustration.
'NTENTIONALLY LEFT ‘ @From the illustration, ;btain the index number

BLANK assigned to the part desired. Refer to the
accompanying description for specific information

regarding the part.

TYPICAL INDENTATION EXAMPLE

No Indentation —

part of top STEAM AND WATER LINES: Standard Unit .................
assembly

™ COLDWATERINLET ... ... e
One Indentation — Le ® UNION, T NPT, Lo e
(1st subassembly) o NIPPLE, INPT. x34-1/4 .. .. ... ...

Part of above item o VALVE, Swing Check, INP.T. ... ... ... . ..iviiinns.
with no indentation

L. @ ® DISC. VItOn A" .. ... .
@ NIPPLE. t NPT X 2. oo

Two Indentations —
(2nd subassembly)
Part of first
subassembly.
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Figure 9-1. OPTIONAL EXTERIOR PANELS: Service Sid;\ -

(Units Betfore 6/15/84).
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SEE DETAIL B '
. . FIG. & s
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
g-1- OPTIONAL EXTERIOR PANELS: Service Side

(Units Before 6/15/84) .. ......ovooeereees X

11 P[150476 }937 PANEL ASSEMBLY. Corner ...... ... ouverienn e 2

2 | P|150476 | 932 PANEL, Door 1

3| P1150476 |940 PANEL, Door 1

4 | P|150476 955 PANEL, Door .. 1

5| P1150476 | 643 STRIKE, UPDPEF .« vttt r e svsea e 1

61 P| 12535 {061 SCREW, Round Head, #8-32 X 1/2 ... . ..overoviieneens 2

71 P| 19690 | 061 WASHER, LOCK, #8 ... .v it . 2

8| P| 8645 |061 NUT, B8-32 vt 2
g | P[150473 | 133 SCREW, Flat Head, #6-32 x 3/8 69
10 | P| 19684 | 061 WASHER, LOCK . ovvvinnneini i 69
11 ] P 118432061 NUT. Hex, #6-32. . ..o .. |92

12 | P|150473 | 295 WASHER, Flat, 1/4 .. ... e 12

13 | P| 51067 | 061 SCREW, Round Head. 1/4-20 x3/8 ........ 4

14 { P! 19686 | 061 WASHER, Lock, 174 ... ... ..c.oiiihee 8

15 | P| 76239 | 061 NUT, Hex, 1/4-20 .. ......ocoiiiieiees 4

16| P} 74117 | 061 CAPSCREW, Socket Head, 1/4-20 x 3/8 4

™~ 17 | P | 150476 | 954 PANEL, DOOT . v ettt et e e e et 1
18 | P | 150476 {343 BLOCK, TAPPING e v vvvvvnneeeeeeninns s saaameeeen s 1

. CONTROL PANELS AND SUPPORTS: Service Side

‘ ' ‘ g-2- (UNits Before 6/15/B4) ... o.vveeemanararonneaaeanes X

1] P |150475 274 ASSEMBLY, Control Panel..........oooviieiiees 2

2| P 1150473 154 CAPSCREW, Hex Head. 1/4-20 x 3/8. .. .......ovvvvnnenns 32

3| P|150473 295 WASHER, Flat, 1/4 .. ... i 77

4| P| 196861061 WASHER. LOCK, 1/4 ...\t 62

5| P [ 150475 | 265 ZEEASSEMBLY. L.H. ..o 1

6P| 27281061 CAPSCREW, Hex Head. 3/8-16 x 3/4 . 8
7| P |150473 299 WASHER, Flat. 3/8 .. ... e 16

8| P|150475 | 283 SPACER ..ottt 2

9| P|150477 {182 ASSEMBLY. Toe Space ........coovvavrenenes 1

10| P| 19687 | 061 WASHER, Lock. 3/8 ... ... s 8

11| P | 150475 | 594 NUT, Hex, 3/8-16 . ... ... P 8

12| P ] 150473155 SCREW, Truss Head, 1/4-20 x 3/B .........oovovmnierens 8

13| P | 150476 | 339 SUPPORT ..ottt DN 2

14 | P | 150476 | 343 BLOCK, TAPPING .o vovereien e et 1

151 P 150477 | 171 SUPPORT, Side Channel, Short ............oovvveieareenns 1

16 | P | 150477 | 170 SUPPORT, Side Channel, Long ... ..o veirmeneicnens 1

17| P [ 150473 | 146 CAPSCREW, 1/4-20 x 5/8 ... ...t 8

18 | P | 150475 [ 266 ZEE ASSEMBLY. RH. ..o e 1

19| P | 76239 | 061 NUT, Hex, 1/8-20 .. .. ooin e 4

Figure 9-2. CONTROL PANELS AND SUPPORTS: Service Side
(Units Betore 6/15/84).
o0 |
164174 Rev. B/86
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7 ™ :
W N ey < : R SEE DETAIL B
:/‘ / < 9 < I~ ; ’ FIG. & s
Z Vv 2 A : . INDEX PART v UNITS PER
) NO. NUMBER c DESCRIPTION ASSEMBLY
sﬂoz,f::;hﬁg.a ™ 3 7 S 27 i 9-1A- OPTIONAL EXTERIOR PANELS: Service Side
P NN i ~ ' (Units ARer 6/15/84) . ...t i X
1| P|150476 {937 PANEL ASSEMBLY, Corner . 2
2| P|150476 | 932 PANEL, DOOT. ...\ e ottt e 1
3| p[150476 {340 PANEL, DOOr.......aivnn.. 1
4| P|150476 {955 PANEL, ' DOOr . ... .o 1
5| P|150476 | 643 STRIKE, UPPOI . oottt ete e e 1
6| P| 12535 1061 SCREW, Round Head, #8-32 X 1/2 .........ovireeeeeeninnnns 2
7| P| 19690 ; 061 WASHER, Lock, #8 2
8| P| 8645 061 NUT, #8-32 ... coviennnn. 2
9| P|150473 | 133 SCREW, Flat Head, #6-32 X 3/8 .. .. ... oivenienenaannnn. 69
10 | P| 19684 | 061 WASHER, LOCK .ottt itiee et aaeaeaaeenes 69
11| p{ 118432|061 NUT, Hex, #6-32............... 92
12 | P|150473 | 295 WASHER, Flat, 1/4 12
DETAIL B 13| P| 51067 |061 SCREW, Round Head, 1/4-20 x3/8 . .........ccouivnnnnn... 4
SHOWN FROM REAR 14 | P 19686 | 061 WASHER. LOCK. 1/4 ... i 8
15 | P{ 76239 | 061 NUT. Hex. 178=20 . ..ot e 4
16| P| 74117-| 061 CAPSCREW, Socket Head, 1/4-20 X 3/8 . ........cooeiiiinnn. 4
17| P [ 150476 954 PANEL, DOOT. ..ottt et et e e 1
. 18 | P | 150476 | 343 BLOCK, Tapping ... 1
Figure 9-1A. OPTIONAL EXTERIOR PANELS: Service Side ™ 20| P 150477 312 ROD. Retaining y
(Units After 6/15/84). ‘ 21| P 157477 313 FILTER, Foam 1
9-2A- CONTROL PANELS AND SUPPORTS: Service Side
' {Units Before 6/15/84) . ........ ... ... . .. X
1| P | 150475 274 ASSEMBLY. ControtPanel .. ...t 2
2| P| 150473154 CAPSCREW. Hex Head. 1/4-20 X 3/8. .. .. .ccouunvnenn. .. 60
3| P| 150473295 WASHER. FIAE 178 ... oottt e 138
1 4P| 19686 | 061 WASHER. LOCK. 1/8 ...\t 13
i~ - 5| P 1150475 | 265 ZEEASSEMBLY. LH. ..ot 1
6] Pl 27281061 CAPSCREW. Hex Head. 3/8-16 x 3/4 . .........ooouveeenn... 8
- 71 P|150473 | 299 WASHER. Flat: 3/8 ........coooiiineenene. R 18
N 8| P|150475| 283 SPACER . ... 2
9| P |150477 [182 ASSEMBLY. TO@SPace ..o 1
10| P| 19687 | 061 WASHER. Lock. 3/8 10
11| P [ 150475 | 594 NUT, HEX. 3/8-16 . ..ottt e 10
! 12| P [ 150473 | 155 SCREW. Truss Head, 1/4-20 X 3/8 . ........ouuueuaeaieaeois 16
13 | P [ 150476 | 339 SUPPORT ..ottt et 2
LAY 14 | P | 150476 | 343 BLOCK. TaPPING ... eee e creeneiiie i eiencn e 1
15| P | 150477 | 1713 SUPPORT, Side Channel, Short .............. v 1
16 | P | 150477 [ 170 SUPPORT. Side Channel, LOong ...........cooievneenennns 1
17| P | 150473 | 146 CAPSCREW, 1/4-20 X 5/B ... ...\ viieiieaiaaaaaaanaananaas 17
18 | P 1150475 | 266 ZEEASSEMBLY. RH. ... 1
R 19| P | 76239 |061 NUT. HEX. 17820 . ..ottt e e e e e nns
20| P | 150477 | 227 DUCT ASSEMBLY. Air Inlet/Qutlet . ..
211 R TREMCO TAPE ..ottt et e et
Figure 9-2A. CONTROL PANELS AND SUPPORTS: Service Side .
(Units After 6/15/84). . L
2,:, Add 8 86 9-5
764174
Add. 8/86
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Figure 9-4. FRONT PANELS AND SUPPORTS: Non-Service Side
(Units Before 6/15/84).

9-6
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Figure 9-3. EXTERIOR PANELS.
Non-Service Side.
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-
. FIG. & S
. INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-3- EXTERIOR PANELS: Non-service Side
(Units Betore 6/15/88) . .........ooovieienireniinnannn X
1| P| 150476 |936 PANEL ASSEMBLY. COMMEr ...\ enieiieerianeeeeeenns 2
2| P 1150476 {934 PANEL, SI8 « ..ottt ittt e e e 2
3| P1150476 935 PANEL, SI8 . .ottt ettt e e et 1
4 P | 150476 [ 933 PANEL, Si0e ... ittt e 1
51 pP| 76061 |06 SCREW, Truss Head, 1/4-20 x 1-3/2 ... .c.oovireenenoanns 10
6| P| 51067 {061 SCREW, Round Head, 1/4-20 X 3/8 ........coovevrneerninn. 8
7| P [150473 | 295 WASHER, FIal 1/8 .. . ittt eiaaais 25
8| P| 19686 | 061 WASHER, Lock. 174 .................. T 21
9| P| 74117 |06 CAPSCREW. Socket Head, 1/4-20x 3/8 ..................... 17
10| P| 76239 [061 NUT, HEX, 174-20 . ..ottt e ee e aaneeeans 4
9-4- FRONT PANELS AND SUPPORTS: Non-service Side
(Units BeTore 6/15/88) . ...........couvurvrerrasiainenenns X
1| P|150475 | 266 ZEE ASSEMBLY. R H. \oviiiiiiiireeeeeaiireencniinnanns 1
2| p[150475 {202 PANEL, VEAICA! ...t teennrneeeeaneneeronannainenies 2
3| P|150473 | 295 WASHER, FIAL 178 ... ittt iiininneeeieeeeeinianns 52
a4} P| 19686 | 061 WASHER. LOCK, 1/8 . ..\utirteeiineeeeenaianeesensinas 41
s| P|150473 {196 CAPSCREW. Hex Head, 1/4-20 X 5/8...........ooviviivnnnns 9
6] P|150477 [172 SUPPORT, Side Channel. TOP ......cveeeerureererinsaunis 1
7] P 150473 {154 CAPSCREW, Hex Head. 1/4-20 X 3/8. .........oovvuunnniene, 32
' . 8| P| 76238 |06 NUT. HEX, 1/8-20 oo eereeeeeeeeneeesinaersnesansennns 20
9| P} 27281061 CAPSCREW. Hex Head, 3/8-16 X 3/4.......vvevuuenennnn.n, 8
10 | P| 150473 | 299 WASHER, FIat 3/8 . ..vurenrreaneeaanesrieanineesinnns 16
11| Pl 19687 | 061 WASHER. LOCK. 3/B ..\evivvrereiinceeaaaiinitsnsriinans 8
12 | P| 150475 | 594 NUT, HEX. 37816 ... oteeeeeeinieesessosassesarnassiais 8
13 | P| 150473155 SCREW. Truss Head, 1/4-20x3/8 ....... s 8
141 P| 150477 {173 SUPPORT. Side Channel, BOMOM .........ocovvnianansnnien 1
15| P| 150475 | 265 ZEE ASSEMBLY, LH. ..ouuvvrinsianienseonsiianisesainaen 1
16 | P| 150476 | 628 BRACKET. SUPPOIt o 1.niieiieiiiniinisassiaaiaaiausaas 1
® 0
9-7
Rev. 8/86 et
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Figure 9-4A. FRONT PANELS AND SUPPORTS: Non-Service Side
(Units After 6/15/84).
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s N
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-4A- FRONT PANELS AND SUPPORTS: Non-service Side
(Units After 6/15/84) . ... ... ............cccoiuininnns X
1} P|150475 | 266 ZEEASSEMBLY, RH. ... 1
2 | p|150475 | 202 PANEL, VErtiCal ...\ ie e 2
3| P|150473 (295 WASHER, Flat, 174 ... ... . e 52
4| P| 19686 (061 WASHER, Lock, 1/4 ... . it 41
5| P 150473 (196 CAPSCREW, Hex Head, 1/4-20 X 5/8. . ..........cooiioo... 9
6| P{150477 [172 SUPPORT, Side Channel, Top ........................0o.o, 1
7| P| 150473 | 154 CAPSCREW, Hex Head, 1/4-20 x3/8...... ..., 32
8| P| 76239 |061 NUT, Hex, 1/4-20 . ..ot e 20
9| Py 27281 (061 CAPSCREW, Hex Head, 3/8-16 X 3/4. .. ... ..ccocvviene... 8
10 | P 150473 |299 WASHER, Flat, 3/8 ... ... 16
11| P 19687 | 061 WASHER, LOoCk, 3/8 ..o 8
12 | P[150475 |594 NUT Hex, 3/8-16 ... o 8
13| P| 150473 | 155 SCREW, Truss Head, 1/4-20 X 3/6 . .........ooeeiiiaeni.. 8
14| P1150477 1173 SUPPORT, Side Channel, Bottom ................covovnen... 1
15 | P | 150475 | 265 ZEEASSEMBLY, LH. ..ot 1
16 | P | 150476 | 628 BRACKET, SUPPOFt .ot e e 1
\_ J
9-9
Add. 8/86 e
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DETAIL B s ~
@ FIG. & s
INDEX PART v UNITS PER
NO. NUMBER [+ DESCRIPTION ASSEMBLY
[
(REF.)—Hs/s" 9-5- i DOOR ASSEMBLY: 34 Hospital Cart Washer
(REF.) —! 1/2~ | (Units Before 4/84) .. ... X
T DOOR ASSEMBLY: 42 Hospital Cart Washer
DETAIL A (Units Before 4/84) .........oooo i X
SECTION A-a DOOR ASSEMBLY: 50 Hospital Cart Washer
(Units Betore 4/84) R R X
SEE DETAIL B 1] P{ 150476905 TRIM, Top. Horizontal, 34 (RH. Door) ..... S 1
P | 1504769303 TRIM, Top. Horizontat, 42 (R.H. Door) 1
P | 150476{911 TRIM, Top. Horizontal, 50 (R.H. Door}) 21
P | 150476 | 9C4 TRIM. Top. Horizontal, 34 (L.H. Door) 1
P | 150476902 TRIM, Top. Horizontal, 42 (L.H. Door) 1
P | 1504761912 TRIM, Top. Horizontal, 50 (LH. Door) ..o 1
2 | P| 1504731157 SCREW. Truss Head, 1/4-20 x 3/4 6 (6|6
3 | P}150473|295 WASHER. FIBL. .ottt 6616
4| P| 19686061 WASHER, LOCK ... 6|66
5 | P [ 150476 060 DOOR. 1
: P | 150476 {053 DOOR, 1
| P | 150476 | 020 DOOR. 1
| P | 150476 | 067 DOQR. L. 1
| P [ 150476 { 054 DOOR. L. 1
‘ P | 150476 | 01 DOOR.LH. 50 .. ooneiannn. 1
6 | P 150475418 SCREW. Flat Head. 1/4-20 x 3/4 .. gi{8|8
| 7 | P [ 150476 | 023 HINGE. CamLitt, RH. ........... 2|22
o 8 | P | 150475963 CAPSCREW, 3/8-16 x3/4 ...... .. 121212
‘ 9 | P | 150476 {961 HANDLE. Inside Release ........... A 1] 1
10 | P [ 150475 | 980 LATCH AND STRIKE ASSEMBLY ......... .ol P 1T
11 | P [ 150473163 SCREW. Truss Head, #10-32 X 1/2 ... .....oooooverrenons s|s5]|s
12 | P | 150477 | 165 BRACKET. Trip 1t
SEE DETAIL A 13 | P | 19685 |0€: WASHER. Lock, #10 . 414]4
14 | P [124354 |01 NUT, Hex. #10-32 ... 4afafa
15 { P | 150473301 WASHER. Flat, #10 .. 21212
16 | P | 150475 ] @32 GASKET, WINAOW . ..o ieeeittee e e 111 ]
A 17 | P | 150475 | 0€2 GLASS. Window IREEE
> 18 | P | 150477 | 166 SWITCH 11
TN 19 [ P | 150476 | 794 BRACKET. Cable MOUN ... iereeee e RERE
N SEE DETAIL C 20 | P | 150476 | 044 HINGE. Cam Lith, LUH. . oot 2122
2t | P | 150476 | 947 GASKET ASSEMBLY, Door. 34 1
P | 150476 | 948 GASKET ASSEMBLY. Door. 42 1
P | 150476 {949 GASKET ASSEMBLY. Door. 50 1
22 | P | 150476 | 951 RETAINER. Top. 34 ........oooieniins 1
p | 150476 | 952 RETAINER. TOP. 42......coeevnnns .. 1
A P | 150476 | 953 RETAINER, TOP. 50 . ..ot ieiiiiiaaaaiars aeeaeeaans 1
23 | P | 150476950 RETAINER, SIO@ . ..ot oeteeeriaan oaeeieiae e 2122
24 | P | 124256 | 026 SCREW, Truss Hd ., #10-32 C o fre|rs| e
25 | P | 150476 | 169 SCREW #4-40x 7/8 .......coo. oonn 2122
Sect. 26 | P | 150576 [ 728 RIVET. Pop. 5.32 2f2|2
A\l 27 | P 150477 | 164 BRACKET. Switch 11
28 | P | 150477 | 167 PLATE. ACCESS .. ovvv et naannnener s s aans 1 1]
29 | P| 81671}009 NUT. B3-30 . oo eeet e ianenoaenes 2122
0 30 | P | 45455061 SCREW. #4-40 x 1/4 alajla
4 31 | P (124256 | 026 SCREW. Truss Head, #10-32 8.5, .. ... vvvrvnvnnniessenens 15 15§17
- 32 1R | 3000650 GASKET, DOOF BOUOM ... \svvuneeeeereonneen s 4alals
“\ 33 | P 1150476 {062 RETAINER. Bottom Door Gasket 1
DETAIL C . P | 150476 {055 RETAINER. Bottom Door Gasket ..........coooeerrrres 1
P 11504 4 r (2= PN 1
INSIDE RELEASE Figure 9-5. DOOR ASSEMBLY: Right Hand Shown. ‘ L 50476 042 RETAINER, Bottom Door Gasket )
(Units Before 4/84). 9-11
9-10 764174
64174 Rev. 8/86
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DETAILB
DOOR SWITCH

SEE DETAILB

L.

o>

g SEE DETAIL C

DETAILC
l’:i‘s‘»'l‘%i:ELEASE Figure 9-5A. DOOR ASSEMBLY: Right Hand Shown
(Units After 4/84).
9-12
oy Add 8'86
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a8 R
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-5A- DOOR ASSEMBLY: 34 Hospital Cart Washer
(Units After 4/84) . ... X
DOOR ASSEMBLY: 42 Cage and Rack Washer
(Units Afer 4/84) .. ... X
DOOR ASSEMBLY: 50 Cage and Rack Washer
(UNIte BARer 4/84) . ... oo X
1| P | 150476(905 TRIM Top. Horizontal. 34 (R.H. Door) 1
P 1150476|903 TRIM. Top. Honizontal, 42 (R.H. Door) 1
P | 150476( 911 TRIM. Top. Honzontal. 50 (R.H. Door} 1
P | 1504761904 TRIM. Top. Horizontal, 34 {L.H. Door) 1
P | 150476 |902 TRIM. Top. Horizontal, 42 (L.H. Door) 1
P | 150476(912 TRIM. Top. Horizontal, 50 (L.H. Door} L1
2 | P |150473]157 SCREW. Truss Head. 1/4-20 x3/4 . 6|66
3| P 150473 |295 WASHER. Fiat................... 61616
41 P 19686 | 061 WASHER, Lock 6|66
5 | P | 150476 {060 DOOR.RH., 34 .. 1
P | 150476 | 053 DOOR.RH., 42 1
P | 150476 | 040 DOOR.R.H..50 .. 1
P | 150476 | 061 DOOR.LH.. 34, .. 1
P | 150476 | 054 DOOR. L.H..42. .. t
P | 150476 | 041 DOOR.LH..50. ... .o e 1
6 | P 1150475418 SCREW. Flat Head, 1/4-20 x 3/4 88|38
7 1 P |150476|043 HINGE. Cam Lift, RIH. ... e 2 212
8 | P | 150475963 CAPSCREW, 3/8-16 x 3/4 12 §12(12
9 | P | 150476} 961 HANDLE. Inside Release 1 111
10 | P | 150475 | 980 LATCH AND STRIKE ASSEMBLY 1 1 1
11 | P 150473 | 163 SCREW. Truss Head. #10-32 x 1/2 5151}5
12 t P | 150477 | 165 BRACKET. Trip ......... 1 1 1
13 1P| 19685061 WASHER, Lock. #10 a|aja
12 | P 1124354 {011 NUT Hex, #10-32 4 1414
15 | P | 150473 | 301 WASHER, Flat, #10 2212
16 | P | 150477 | 220 WINDOW ASSEMBLY ... .. 111
17 | P 150477 | 211 FRAME, WINGOW .. ..ottt e 1]}
18 | P 150477 | 166 SWITCH . ot e 11111
19 | P | 150476 | 794 BRACKET. Cable Mount. ... i 10 1
20 | P 1150476 | 044 HINGE. Cam Lift. LH. ... s 23212
21 { P 1150477 | 200 CHANNEL. Door Seal (Top) 34“ Door. ...t 1
P {150477 | 316 CHANNEL, Door Seal (Top)42" Door...........oooviint ot 1
P 1150477 (317 CHANNEL. Door Seal (Top) 50" Door.......ooovvivinis 1
22 | P {150477 | 201 CHANNEL. Door Sea! (Hinged Side) ...................... 11
23 | P | 150477 | 202 CHANNEL. Door Seal (Latch Side) ..............c...ooonns 1 11
24 | P |124256 | 026 SCREW. Truss Hd.. #10-32 ... ...t 72|75} 77
25 | P 1150476 | 169 SCREW. #4-40 X 7/B . ..ot 2122
26 | P |150576 | 728 RIVET. POP. 5/32 . .ot 2|22
27 | P [150477 {164 BRACKET, SWItCh ...t 111
28 | P [150477 | 167 PLATE. Access 111
29 | P | 81671 {009 NUT. 84280 .0 oo 212y 2
30 | P | 45455 [061 SCREW, #4-40 x 14 ... .. . s 4 4| 4
31 | P |124256 026 SCREW, Truss Head. #10-32S.S........ovveiiiiienns 1311517
32 (R 3000 |650 GASKET. DOOr BOMOM .o\ttt iiieaneenes A/RIA/R|A/R
33 | P [150476 (062 RETAINER, Bottom Door Gasketw . ......... ...t 1
P 1150476 |055 RETAINER, Bottom Door Gasket® ...............covonnnt !
P {150476 |042 RETAINER, Bottom Door Gasket® . ...............cooovnnnn 1
34 | P |150476 |728 POPRIVET.S.S.532x 14 Long .. . 18] 1a] 12
35 | P |150476 |751 POP RIVET, $.5.5:32x3/8BLONG ... .ooiiiiiinneninnes 431 43(43
36 | P 150474 [299 WASHER. Sealing . ...coouvuriniiiii e e 14 {14] 14
37 | P 150477 |221 ACORN NUT, High Crown, #10-34 14 {1414
\_ 38 |R 4430 |100 GASKET, Rubber. Self Adhesives A/RIA/RAR J
«When ordering. specify required length in feet
9-13
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P pulstar™SERIES
Figure 9-6. BASE AND TOP SPRAY PIPING: 5
Double Door Unit Shown. ‘ . FiG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-6-38 | P| 150475| 730 COVER, Trough, 34 (Double Door) U I
P | 150475| 729 COVER, Trough, 42 (Double Door) ...
P | 150475] 694 COVER, Trough, 50 (Double Door) 2
4| pP| 150475| 880 SCREW. Flat Head, 1/4-20 X 3/8 .. ....o.ovreeaneaanene 10
5A | P| 150476|888 TROUGH WELDMENT. 34 (LH) ..o
p| 150476890 TROUGH WELDMENT. 42 (L.H) ......ovooee
p | 150476892 TROUGH WELDMENT. 50 (LH) ... i
se | P| 150476|889 TROUGH WELDMENT. 34 (RH) ...
p| 150476891 TROUGH WELDMENT. 42 (RH.) ..........
p | 150476893 TROUGH WELDMENT. 50 (RH.) .......... 1
6| P| 150473{ 146 SCREW, Hex Head Cap. 1/4-20 x 5/8 2
7| P| 150473} 295 WASHER, FIAt. oo oo 216
8| P| 150476|732 SCREW. Hex Head Cap. 3/8-16 x 1-1/4 ..o o 50 {52 |56
9| P| 150473]| 299 WASHER, FIA. v ooee e e s 100[104{112
10| P| 150473} 630 NUT, Hex, #10-32 10 110 {10
11| P 19685] 061 WASHER, LOCK .+« v eev e eenteeeens e n e 10 [10 {10
12 | P| 150476| 281 COVER, Steam Heater ... IBRER
13 { P| 150476 270 BASKET, Long Lfr g2
14 | P| 150476| 269 BASKET, Short 112 |1
15| P| 19687|061 WASHER, Lock 50 {52 |56
16 | P | 150475] 594 NUT, HEX, 37816 1 oo oo oneeeeeane e e 50|52 |56
17 | P| 150473} 156 SCREW, Truss Head. Slotted. 1/4-20 x 1/2 ...........oooonve 8188
18 | P 150476{958 JOINT, Band Seal ... ... o 11141
19 | P| 150476} 194 SPRAY ASSEMBLY. Bottom. 34 R
P | 150476} 193 SPRAY ASSEMBLY. BOMOM, 82 ... oocnaeneannaaenee 1
Pl 150476} 192 SPRAY ASSEMBLY. BOMOM. 50 ... oviiveeeesreeeene 1
20 | p| 150477| 192 CLAMP, Pipe 3133
21| Pl 75331|061| SCREW, Flat Head Socket Cap. 1/4-20x3/4................. 8|8 |10
22 | P| 150475]|534 SPRAY ASSEMBLY. RevolvingWash .........coooooooenes 21212
23 | P 150475| 281 RAIL WELDMENT Lottt aimeanae oo 2212
24| P{ 19686061 WASHER, LOCK « «« v s eeeeeoeeeecann e 122122124
25 | P| 150476 631 RAIL, ENG .+ v oo eee ettt 212
26 | Py 788211061 PLUG, Pipe. 1 N.P.T. {Single Door) 1
-~ p| 78821|061 PLUG. Pipe. 1 N.P.T. (Double Door) 212
27 | P} 150476 | 455 TEE, Comp., 1/20.D. .o oeie it I
FIG. & s 28 | p| 81059} 001 CONNECTOR. Male (Single Door) 1
INDE PART v UNITS PER Pl 1059|001 CONNECTOR, Male {Double Door) . 212
NO. NUMBER c DESCRIPTION ASSEMBLY 29 R| 35001817 TUBING. NyIOn. 172 0.D. . oeeeeieeenneem e /R|A R
30 | P| 46042|091 GROMMET, RUDDEI ..o vtcaneieeaeanans e e 212
31 | P} 150476} 456 ELBOW. Comp., 1/2 0.D.T.(Single Door) .......ovrvennens 11
9-6- BASE AND TOP SPRAY PIPING: 34 Hospital Cart Washer ... X P | 150476 | 456 ELBOW, Comp.. /120D T (Double DooOr) ... 2 212
BASE AND TOP SPRAY PIPING: 42 Cage and
RACK WaSHEr . . e s X
BASE AND TOP SPRAY PIPING: 50 Cage and
RACK WASHET . ..ottt e X
i | P[150476 | 240 MANI{FOLD. Top Spray. 34 ............ 1
P 150476 {239 MANIFOLD, Top Spray. 42.......... 1
P |150476 [238 MANIFOLD. Top Spray, 50 .......... . 1
2| P1150475 |953 GASKET ...t 222
3A | P}150475 (730 COVER, Trough. 34 (Singte Door) i
pl150475 729 COVER. Trough. 42 (Single Door) ... ... 1 ’
L P 1150475 | 694 COVER. Trough, 50 (Single Door} .. . L 1
) e
® .
9-14
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Figure 9-7. GRATING.
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pulstar”SERIES
e
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-7- P| 150476 | 556 GRATING PACKAGE: Galvanized, 34 ....................... X
P| 150476 | 555 GRATING PACKAGE: Gaivanized. 42 ....................... X
P| 150476 | 554 GRATING PACKAGE: Galvanized, 50 ....................... X
1] P|150475 | 744 GRATE, End 2
P 150475 | 743 GRATE, End 2
P 150475 {238 GRATE, End 2
21 P1150475 | 742 GRATE, Center 6
P 150475 | 741 GRATE, Center 6
P{150475 | 237 GRATE, Center 6
3| P|150476 | 485 GRATE, Filler ........ 1
P 150476 | 484 GRATE. Filler ........ 1
P| 150476 | 483 GRATE, FIller ..o 1
P|150476 | 558 GRATING PACKAGE: Stainless Steel. 42° .'................. X
P| 150476 | 557 GRATING PACKAGE: Stainless Steel. 50" .................. X
1| P}150476 | 387 GRATE, ENG ..ottt 2
P 1150476 | 385 GRATE ENd ...t s 2
2| P}150476 | 386 GRATE. Center 6
P1150476 | 384 GRATE, Center 6
3| P|150476 | 487 GRATE. Fillter 1
P| 150476 | 486 GRATE. Filler ...ttt e 1
*NOTE: Stainless steel grating is furnished with Cage and Rack
Washers-which have the acid/neutralize prewash option.
\.
9-17
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. A
‘ . FIG. & s
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-8- PIPING. Steel Flanged, 208 V. Pump ...................... .o X
PIPING, Steel Fianged, 230/460 V. Pump X
PIPING. Stainless Steel Ftanged®, 208 V. Pump .............. X
PIPING. Stainless Steel Flanged*, 230/460 V. Pump .......... X
1| P | 150476151 COUPLING. 2. . e 1111 1
2 | P | 150476 256 SUPPLY ASSEMBLY, Top Spray, Steel ........ 101
P { 150476 257 SUPPLY ASSEMBLY, Top Spray, Stainless 1 1
3| P 1504761338 BOLT. Hex Head. 5/8-11x4-1/2. . ... ... .. ..ot 12 {12112 |12
4 | P{1504761174 VALVE. Butterfiy (Crane 42-SS-2) .. .. 3131373
5|P 19692 1 061 WASHER. Lock. 5/8 20 }20| 201420
6 | P | 1504751593 NUT, Hex. 5 8-11 ...... 36 |36 36|36
7| P | 150476 | 246 MANIFOLD ASSEMBLY, Pulse Spray, Steel . .................. 1 1
P | 150476 | 247 MANIFOLD ASSEMBLY, Pulse Spray, Stainless ............... 1 1
8| P | 150476166 JOINT. FIRXMASIEI. 2 . ..ottt e et et 1 1 1 1
9| P | 150476236 MANIFOLD ASSEMBLY, Pump Exhaust Steel
(Units Before 6/15/84) .. ....... ... i 1 1
P | 150476 | 237 MANIFOLD ASSEMBLY. Pump Exhaust, Stainless
(Units Before 6/15/84) .. ... 1] 1
10 | P | 150476 | 337 BOLT. Hex Head, 5/8-11 x 2-3/4 ....i8}8)8]8
11| P | 150476 | 280 SUPPORT. PUmp.2Pipe ...t e 1 1 1 1
12| P | 150475 | 946 PUMP, Castlron, 208V. (See Fig. 9-14) . ...................... 1
P | 150475 | 568 PUMP. Cast iron. 230/460 V. (See Fig. 9-14) RN 1
P | 150475947 PUMP. Stainless Steel. 208 V. (See Fig. 9-14).................. 1
Duecuon P | 150475948 PUMP, Stainless Steel. 230/460 V. (See Fig. 9-14) .. .-......... 1
of Roiation ‘ ‘ 13 | P | 150476265 GASKET.Flange. 2 ....... ... e 212|122
| 14 | P | 150476} 356 PLATE. S€aling ..ottt Tt 11 1
1 151P 17285045 WASHER Plain.5/8 ... ... e 414144
| 16 | P 38791051 BOLT. Hex Head. 5.8-11x 1-1/2 ... ... iiiiinnes 4 a4l 444
17 | P | 150476} 266 GASKET. F1ange. 3 ...t e 21222
: 18 | P | 150476248 INLET ASSEMBLY. Pump. Steel .......... oot 1 1
: P | 150476 | 249 INLET ASSEMBLY. Pump, Stainless . ...........c........... 1
19 | P | 150476279 SUPPORT. Pump. 3 Pipe 1 11 1
‘ Units Before 20 | P | 150475 | 594 NUT. Hex. 38-16.............. 4l aflafa
6/15/84 21 | P| 19687061 WASHER, Lock. 38 ........... aflalafa
‘ 22 | P { 1504731299 WASHER Plain.38 ........... A al 41t 4
23 | P | 1504761165 JOINT Flexmaster, 1-1/2 1] 1] 1 1
24 1 P | 150476242 MANIFOLD ASSEMBLY. Spray. Service Side, Steel .......... 111
P | 150476243 MANIFOLD ASSEMBLY. Spray, Service Side. Stainless ...... 1]
4
(D7,
Units After
6/15/84
REVOLVING WASH SPRAY ASSEMBLY
Figure 9:8. PIPING: Pump Discharge Line and Spray Manifolds. . ' \_
*NOTE: Stainless steel flanges are used on Cage and Rack Washers supplied with the acid‘neutralizer prewash option
9-18 9-19
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«NOTE: if overall length 1s 18", reptace doth spray arms.

' N
FIG. & S
INDEX PART v : UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-8-
25 | P | 76238061 NUT Hex, 17420 . oo e LI T I B
26 | P 19686 | 061 WASHER, Lock, 174 .... 4114141 41
27 | P | 150473295 WASHER, Plain, 1/4 ...... e 41 a1;411 41
28 | P | 150476354 PLATE. Back-up LI T R B
29 | P | 150476355 GASKET ............¢ L I B
30 | P | 150476353 PLATE, Sealing 1]
31 | P | 150475]418 SCREW, Fiat Head Socket, 1/4-20x3/4 .................o0t 41|41 a1 | &1
32 | P| 150475953 GASKET. Manitold .. ...ooviiririiiia s 10110{ 10| 10
33 | P | 150475534 SPRAY ASSEMBLY. Revolving gjs8ls]| 8
34 | P | 150473} 380 o KNOB. Knurled. 7/16-14 x 7/8 .. 111 ]
35 | P| 150473{039 . LI R I O B
36 1 P | 150475| 540 . AR R T R B
37 1P| 150475[749) * | e L R TR I
38 ! P | 150475} 745 ® NOZZLE............ 212124} 2
39 | P} 150475750 e CAP. Pipe 21212 2
40 | P | 150475[ 034 * ADAPTER, Rotary 1y |
43 | P 150475} 069 @ WASHER ..ttt 1TErp )
42 | P | 150476] 494 e BEARING, Strip 1] v
43 1 P | 150475[748] * | @ ARM, SPray..........oooereomiiinni e LN IR N |
241 P | 1504761236 MANIFOLD ASSEMBLY. Steel Flanges .................o.onn. 11y
P | 150477300 8 LINESTRAINER ...0i it iiiiiiiiiia e 1T vd
P} 150476 236 MANIFOLD ASSEMBLY, Stainless Steel Flanges .............. 1y v
2 | 150477 300 o LINESTRAINER . ... ittt LI IR I R A

Rev 8 88
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«Secure boot to level probe
with GE 108 RTV. R-5300-563

Figure 9-9. STORAGE TANK INLET AND DISCHARGE PIPING.

pulstar™SERIES

~
FIG. & S
INDEX PART v
NO. NUMBER [+ DESCRIPTION
9-9- STORAGE TANK INLET/DISCHARGE, Steel Flanges . ..........
STORAGE TANK INLET/DISCHARGE, Stainless Steef Flanges®. . X
1| P1150476]844 HOSE. Tank Overflow. ... 131
2| P | 1504764345 TANK ASSEMBLY L. e 111
3| P | 150476 323 COLD WATER SUPPLY: See Figure 9-12 111
41 P | 150476 260 GASKET ... s 2|2
5P| 76239|061 NUT, Hex, 1/4-20 8|8
6P 19686 | 061 WASHER. Lock, 1/4 ... ... 8|8
71 P | 150473295 WASHER, Plain, 1/4 ...... ... i 4| 4
8] P | 150476337 BOLT. Hex Head, 5/8-11x2-3/4 ............... 88
9y P 19692 | 061 WASHER. Lock.5/8 ... 12§12
P | 150476338 BOLT. Hex Head, 5/8-11x4-1/4 ............... 444
P | 150476 174 VALVE. Butterfly (Crane 42-SS-Z) ................oooioiianns 111
P | 150473 299 WASHER. Plain, 3/8 ... . 616
P | 1504761 265 GASKET. Flange, 2 .......oiiiiii e 11
P 11504751739 SUPPORT. Tank 1
P | 150475 594 NUT. Hex. 3/8-16 ... ... i 6|6
P 19687 G861 WASHER. Lock, 3/8 ... ... 6|6
P | 150475] 593 , NUT, Hex. 5/8-11 414
P | 150476 330 , ELBOW ASSEMBLY. PinchValve.................... 1
P | 150476331 ' ELBOW ASSEMBLY.PinchValve.................... 1
P | 150476167 ' VALVE. Pinch, 3 1
P | 764315| 4385 s BODY. Valve ..o 1
P | 764315]496 o GASKET. Casing........cocvivivr i, 10
P | 150476 346 DRAIN. TanK ...t i 1
P | 1504761 347 TDRAIN. TaNK .ot 1
P | 150475994 ' DETECTOR. Liquid Level .............cooovoiinn. 1
P 27281061 BOLT.Hex Head 3/8-16 x3/4 ..................... 212
P 29395 091 NIPPLE 1-14NP.T. x2....... 141
P 7474091 ELBOW. 1-1ZANPT. .......... 141
P 42282061 PLUG. Pipe 14 NPT, ...... ... 1
P 768591 061 TEE.VANPT. ... T
P 77378061 NIPPLE o e s 1 1
R 3500817 TUBING. Nylon, 1/20.D.x .062Wall .......................0. A R
P | 81063|001 ELBOW. COMPIESSION © ..ttt eeeeenei et aeeenes 11
P | 150476(845 CLAMP. HOs€. 3-1/2 1.D. ... e 212
P [ 1504771311 BOOT i s 212

Rev. 8/86
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‘NOTE: Stainless steel flanges are used on Cage and RackWashers supplied with the acid/neutrahzer prewash option.
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SEE FIGURE (9-8)

TAl

DETAILE
DETAIL A

+Secure Soot 10 leve! with
GE 108 RTV, R-5300-563

Figure 9-10. PIPING: Solenoid Actuator Assembly, Butterily Valve Actuators,
Non-Service Side Spray Manifold.
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' 7
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-10- PIPING, Steel FIANGE ... ..ovvniniiii e X
PIPING, Stainless Steel Flange® ............cooovvvanieencns X
1| P| 1504761335 ACTUATOR, Solenoid (See Fig. 9-13) .........ccoovmvinnres 11
2 | P| 150476460 MU BOLT, 174201 o v eevieeenneecnannn s een e 212
3| P| 76239|061 NUT, HEX, 1/8-20 . oot eveinir e 12112
4| P| 19686061 WASHER, LOCK, 1/4 ... otoiiri e aec e 28|28
51 P| 150473{295 WASHER, Plain, 1/4 ... vieiienin et 36|36
6| P| 81059001t CONNECTOR, Male, 1/20.D.T.x 1/2N.P.T. ...coveanns . 212
7P 940|091 BUSHING, Reducing, 3/4 x /2N.P.T. ....ooooeennns 22
8| P| 41510061 PIN,ROIL 5/32 X T/B oot eeiieeineeeeees 414
9 | P| 150476296 ARM ASSEMBLY, Level......ooooviieiirniieans 44
10 | P| 24282]091 WASHER. Lock, External Tooth, 5/16 ........... A 8| 8-
11 | P | 150476154 CLEVIS, Piston RO ... .ovvnneinnaaren e 414
12 | P | 150476 168 CYLINDER, Al oo eveeriennrncrasnnn s cenes 4|4
13 | P | 150473148 SCREW, Hex Hd. Cap, 174-20 X 1 ... onienrininonnnecnes 32132
14 | P | 150476712 PROBE ASSEMBLY, Detergent . ..........oovrvrereenanes 212
15 | P | 150476} 153 BRACKET, PIVOt .. eniiinnirernnonnnaasecs e aerees 414
16 | P | 150476| 263 PLATE, Mounting (Units Before 6/15/84) .. ... ... 101
17 | P| 44790} 045 “U” BOLT, With Nuts & Bar, 5/16-18 ...........ccooevvenenns 44
18 | P | 150476264 PLATE, MOUNEING .. vvvnernenernnercnasennascsecenees 111
19 | P| 13638}091 THERMOMETER (Temp. Gauge) .....o.ooornrvereieranenes 11
20| P| 74661(061 BUSHING, Reducing, 1/2x /4 NPT, ..ooiieiiiinnennnns 111
21 | P} 150476188 GROMMET ..o oiiraieiiiiarnee et 2|2
22 | P | 150476 344 CONNECTOR ASSEMBLY. Union 1/8-27T NP.T.............. 111
23 | P 129133|001 PROBE, Temperature, Wash Tank .........cooveerervrzenens 111
24 | P | 150476} 185 WASHER, Pair, #20 . ......ooicennaerree e 2]2
25 | P | 150475|630 NUT, Hex, #10-32 .. ....ouuenrnnnnrenseniennees e 414
26 | P| 1504751994 DETECTOR, Liquid Level (High/Low Water Wash Tank) ..... 212
27 | P| 39334(061 PLUG, Pipe, 1/2N.P.T . i 111
28 | P| 40525061 TEE, 12N P.T oottt 1)1
29 | P| 74115[091 NIPPLE, 1/2N.P.T. x1-1/2 ......oooeeen . .. 111
30§ P| 78896|061 CONNECTOR, Male, 1/20.0.T. x 1/2NPT. ......oonrnne 1 {1
3N |R 3500(817 TUBE. 1/2 0.D. i toiteeieiiai et ea s A/RIA/RY
32 { P | 150475| 534 SPRAY ASSEMBLY, Revolving (See Fig. 9-8) ................ 4|4
3 150475/ 953 GASKET, Manifold .. ...vvuvererraerronmennnencameen s 414
34 | P | 150476] 241 MANIFOLD ASSEMBLY, Spray, Nonservice Side ............ 111
35 | P | 150476{ 151 COUPLING, 2 ..o\t ieieiiiiiaen e siiaan s 111
36 | P | 150475]|418 SCREW, Flat Head Socket, 1/4-20 x /4 .. e 16 | 16
37 | P | 150477311 BOOT ettt 212
*NOTE: Stainless steel flanges are used on Cage and Rack
Washers supplied with the acid/neutralizer prewash option.
\\
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FIG. & S
‘ INDEX PART v UNITS PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
NOTE:
A = Pressure. Push Cylinder
UP — Closing Valve. 9-11- PIPING L. X
B = Exhaust. Force Cylinder 1 1P 80901] 091 ELBOW. Com .
. pression, 3/8 O.D.T.x1/8NP.T. .............. 8
DOWN — Opens Valve. 2 | P | 124713] 002 TIE, Cable, PIAStiC . ..o\ eee oo
3|R 3500815 TUBING, Nylon, 3/8 O.D. x .050 Wallt
4 | R 3500817 TUBING, Nylon, 1/2 O.D. x .062 Wall A/R
5 | P | 150476(070 CHANNEL .. e 1
6| P 27281061 BOLT, Hex Head. 3/8-16 x 3/4 . ........ 14
7 | P | 150473299 WASHER, Plain. 3/8 .................. 28
8| P 19687 | 061 WASHER, Lock, 3/8 .................. 14
9 | P | 150475|594 NUT, Hex, 3/8-16 .. ... . i 6
|
|
|
|
L
A 37 (4-_ A &2
B 45 4 B \
A 6B Ve A 6%
B & V2 B 53
APPROXIMATE LENGTH
OF NYLON TUBING
Figure 9-11. SUPPLY/EXHAUST LINES, BUTTERFLY VALVE ACTUATORS. ‘ . 9 J
9-26 R
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e ™
COLD WATER INLET FIG. & s
SEE FIG. 9-124 . . INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
COLD WATER SUPPLY
SEE FIG. 9-12B 9-12- STEAM AND WATER LINES: Standard Unit ................. X
] COLD WATER INLET (See Fig. 9-12A) .. ........coooio...
2 COLD WATER SUPPLY (See Fig. 9-12B) .. ................
3 STEAM SUPPLY (See Fig. 9-12C) ........cooueunn .,
4 HOT WATER SUPPLY (See Fig. 9-12D) ...................
51p 9613|091 PIPE SUPPORT ... ..ttt 1
6 | P | 76239|061 NUT e 6
7 | P | 150474} 973 NIPPLE. 1/4 X 4-1/2. ... 1
8 | P | 39591|091 CLAMP, PIDE 1 ..ot 1
g|P 3848|091 SCREW. 1/4-20 X 3/4 .. ...t 4
10 | P{ 10333|091 CLAMP, Pipe, 1-1/2. .. oo 2
11| P | 19678|091 WASHER, LOCK ...\ 4
12 | P | 150474} 972 NIPPLE, 174 X 2-3/8 . ... ..o 1
9-12A- | P | 150476 | 452 COLD WATER INLET (Units Before 2/84) ... ............... X
21| p 5283|091 UNION, TNLP.T. e 1
g i 22 | P | 150477148 NIPPLE. 1 N.P.T. x 34-1/4 1
HOT WATER SUPPLY L~ . 23| P | 150476990 TEE U x VX 3/ANPT. 2
SEE FIG. 9-12D @ :Z:‘F':‘GSU”LV 24 | P | 150477 | 150 NIPPLE, I NPT X B .ot 2
-9-12¢ 25 | P | 150476999 TEE, VX34 X INPT. .o 1
‘ ‘ 26 | P | 150476397 ELBOW. Street, 45° ... ... .. ... . ... .. 2
Figure 9-12. STEAM AND WATER LINES: 27 | P | 150477147 NIPPLE.3/4NPT. x5-1/2 ... i 1
Standard Unit. 28| P 1673 | 091 ELBOW, Street. 90° ... ... .. oot 3
29 | P | 43101091 VALVE, Swing Check, I1N.P.T. ... ... .. ..o, 1
P | 48468091 ® DISC. VIO "A™ ... 1
30 | P | 150477149 NIPPLE, TN P T. X 2. i a
31| P | 51797091 VACUUM BREAKER, TN.P.T .. .. ... i, 1
P | 757589 | 091 ® REPAIRKIT oo 1
2P 3443 091 PLUG. Pipe, 3/A NPT, ... 1
33 | P | 150476733 VALVE, Pressure Reducing, T1N.P.T.......................... 1
P | 764320} 303 ® REPAIRKIT L. A/R
34 | P | 150477 [151 NIPPLE TN T X 1-1/2 . oo 1
35 (P | 42104 (091 STRAINER. INP.T. ..o 1
36 P | 150477 152 NIPPLE, INP.T. X 1-1/8 LG oo
o O )
/f ) Figure 9-12A. COLD WATER INLET (Units Before 2/84).
9-29
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(FIG. & S
. ‘ INDEX PART v UNITS PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
9-12B- | P [ 150476 | 323 X
1{P 1673 091 1
2| P | 150476|997 1
3| P | 150476990 1
4| P | 150476| 996 1
5| P | 150476(989 i
6| P | 150477055 1
7| P 11504761995 4
8| P | 150476{635 VALVE, Presure Regulating. 3/8N.P.T.......... ... ... . . .. 1
8| P | 150477054 PIPE. Plug. /A NPT, oo 1
10| P | 150477043 TEE. 3/8x3/8x WVANPT. ... . 1
mipP 54241091 VALVE. Check, 3/8BN.P.T......... ... ... ... ... .. ... ... ... 1
121 P | 150476 175 VALVE, Solenoid. 3/8 N.P.T.3Way .. .................... 1
P | 764315|477 e REPAIRKIT ................. P 1
P | 7643151478 ¢ COIL. MOV Lo 1
13| P 81062091 ELBOW. Male, 1/20.D.T.x3/8 NPT, .............. .. ... 2
14 TUBING. Nylon, 1/20.D. x .062Wall .................. ... A/R]
131 P 81059| 001 CONNECTOR. Male, 1/20.D.T.x 1/2N.PT. ........... ... 1
161 P | 150476985 BUSHING. Reducer, 3/4 NP.T. x 1/2NP.T. ............ ... 1
171 P | 150477056 CROSS. Pipe.3/4NP.T. ... .. i, 1
181 P | 150476998 NIPPLE, 3/4 N.P.T. x 1-1/4 1
19| P | 150476 986 BUSHING. Reducer. 2N.P.T.x 3/4 NP.T 1
. . 20| P | 150476] 984 PLUG. Pipe, 2 N.P.T. 1
21| P | 150476987 CROSS, Pipe. 2 N.P.T o 1
221 P | 150476992 NIPPLE 2N P T X3 ., 1
23| P | 150476982 t
24 [ P { 150476976 1
25| P | 150476966 1
26 P [ 150476983 1
27| P | 150476183 VALVE, Solenoid, 3/4 N.P.T. (V12 Cooling Water) ......... 1
P | 764315491 ® REPAIRKIT ..o 1
P | 764315)478 @ COIL MOV oo 1
281 P | 1504761993 NIPPLE. B/ NPT X 2. 1
29| P | 150476| 988 TEE.Pipe 1 x 3/ x 1/2 ... .. 1
30) P | 150476994 NIPPLE, ITNP.T.x7 1
31| P ] 150476991 NiPPLE, 1/2 N.P.T. x 1-172 1
32¢ P 81063001 ELBOW.90°. 1/20.0. x /2NP.T. ... ... . . 1
33| P | 150476177 VALVE. Solenoid, /2 N.P.T, ... ... ... ... ... ... 1
P | 764315481 ® REPAIRKIT 1
Pl 764315482 e COIL.1i0 V. .. 1
Pl 764315[492 ® REDHAT ... 1
Figure 9-128. COLD WATER SUPPLY (Units Before 2/84). — J
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Figure 9-12C. STEAM SUPPLY
{Units Before 2/84).
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Figure 9-12D. HOT WATER SUPPLY
(Units Before 2/84).
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-12C- | P | 150476 (308 STEAM SUPPLY (Units Before 2/B4) . ......................... X
1P 36271091 NIPPLE 1-1/2N.P.T. x4-3/4Lg. ...,
2P| 42113]091 STRAINER, Steam, 1-1/2N.P.T ... ... ... .. ..
3|P 29421091 NIPPLE 1-1/2 NPT x4 LG, ... i 1
4|P 7559 (091 TEE, Pipe, 1-1/2 x 1-1/2x iNP.T. o, 1
5| P | 3417|091 PLUG. Pipe. 1N P T e ]
5P 4181309 NIPPLE 1-1/2NP T x6-1/4 LG oo 1
TP 3443|091 PLUG. Pipe. 3/ANP.T. ........ ... ... 1
8| P 7558 1 091 TEE. Pipe, 1-1/2x 1-1/2x 3/4a NPT .............. 1
91 P 1150477 | 145 NIPPLE, 1-1/2 NPT x6-34Lg......cooiiiiiiin . 1
0[P 5285 | 0N UNION, 1-172 NPT, e 2
1M P 28416 | 091 NIPPLE, 1-1/72 NPT . x 2-1/2 L0, oo 1
2P 7475091 ELBOW, 1-1/2 NPT, 2
13| P 33738091 BUSHING, Reducing. - 12 x INPT . ... . ... ....... 3
14} P | 32883091 NIPPLE. NPT X 1-102L0 o oot e it 2
151 P 42108 | 09 VALVE, Solenoid, INP T.(V3) ... 1
P §752323|0%1 ® PISTON AND PLUNGER ASSEMBLY ....................... 1
P | 74352091 ® COIL IOV L 1
16 | P [ 150477 j 144 NIPPLE. 1-1/2 N.P.T. x 46-1.2 Lg i
17 | P | 150477 | 141 COUPLING. Reducing. 1-1/72x I NPT R A
18 | P { 49982 | 091 NIPPLELINPT x10-148LQ. ..ot e, 1
9-12D- | P | 150476312 HOT WATER SUPPLY {Units Before 2/84) .................... X
21| P 1671 {091 ELBOW, Street, 90° 1-1ANPT. .. ..o i, 3
22| P | 150476 | 734 VALVE. Pressure Reducing, 1-1/d NPT, .. ... ... ............. 1
P | 764320303 ® KIT. Valve Repam ... ..o AR
23| P | 150476 | 980 NIPPLE 1-1/4 NPT x 1-3/8 ... i, i
24 ) P [ 150476453 BREAKER. Vacuum, 1- 1/ NPT, ... ..o, 1
251 P | 150476979 NIPPLE, i-1/8 NP T. X 2-1/2 ..o e 1
261 P | 43520091 VALVE. Swing Check, 1-W4 NPT, . ... ... ... ..o ... 1
P | 49320 (091 ® DISC, Viton “A” ]
27 | P | 150476 {973 NIPPLE. -1/ NPT x 2 1
28 | P | 150476181 VALVE. Solenoid, 1-1/a N.P.T. (V2) ........covunr ... 1
P | 764315 [ 487 ® REPAIRKIT ..., '
P [ 764315]478 S COIL.HIOV Lo 1
29| P 150476978 NIPPLE V-4 NPT xS5-146 ... ... ........ 1
30| P | 150476 |965 TEE. Pipe. 1-1,4 x 1-1/4 x 34 NPT CT 2
Ji| P |is0a76]977 NIPPLE 3/4 NPT x3-1% .................... 1
32| P | 150476975 1
331 P | 150476 | 964 2
34} P 1150476972 1
351 P | 150476974 NIPPLE, i-1/4 NPT x9-3.4 . 1
361 P | 150477 | 058 PLUG. Pipe, Jia NPT . . .. . 1
371 P 1150476 | 968 NIPPLE W-Wa NPT x31-1 2.0 ... . 1
381 P 150476967 UNION 3-Ta NPT ... iiiiis e 1
39| P| 42107 |09 STRAINER W-14NPT ... ... . .......... 1
40 P {150476] 183 VALVE, Solenoid. 3/4 NPT ... ... 1
P | 764315 491 e KIT. Vaive Repawr AR
P | 764072 | 002 O COI o AR
41| P | 150476976 NIPPLE 34 NPT x1-12 . .. 1
421 P | 150476 ] 966 UNION.BGNPT .. L. o o i, ]
_ J
9-33
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FIG. & S
INDEX PART v UNITS PER
. NO. NUMBER c DESCRIPTION ASSEMBLY
9-12E- COLD WATER INLET AND SUPPLY (Unuts Alter 2/84)..,..... | X|
1] P 1150476 | 982 FLANGE, Threaded, 2 NPT ... vinrininnsnnnnsnnssssnsnsans 3
2 | P {150476 1891 NIPPLE, 1/2 NPT & 112 L0806 o ennnrnennansnssannsasanenn 1
3| P 1150476 {992 NIPPLE, 2NPT X 3LOMG . cnvrenrannannnannaarnanananansans 1
4 | P |150476 {987 CROSS. PIpc. 2NPT ...vinnnnann s nansaaasansaran ana 0
5| P 150477 1151 MIPPLE. A NPT % 1+M20LOAG .. cncncnnnnsnnans .- 3
6 P L150476 (876 NIPPLE, 3/¢ NPT x 1-1 2 Long Naaaaanas 1
7| | 150477 1056 CROSS. Pipe 3/ NPT ...... nmncnnaaanaan anmranananaian 1
8 | p 150476 |ge3 NIPPLE 34 NPT A2LOAG . ~cvnns ~vinsinannns rsnssnssns | 1
§ | P 150476 | 966 UNION, 38 NPT .o ie v aen camninnnn nmcnnnss anmannns | 1
101 P 150476 | 183 VALVE. Soleraid, 3@ MPT .. oo onn s nsasaansnansasasasssas || )
1) | P [150476 | BE8 TEE Pipe DaFEX MR . oo il iisaantanann aasasaaas
12 | P 150476 994 PIBRLE ANPT 5 TUBRE. - .~ - ~» sesrraraanssrs saesnss | 1
13 | P 150476 989 TEE Pipe. 1 03B ... - . s n s 0
ra | pl seze g8y VALVE Chech 38 NPT T .
1§ | 2 [18047¢ 085 NIPPLE 38 x 1-12Lerg - . NN
16 | B (180476 ‘9@6 NIFFLE 1 NPT x14-0 2088 . . . . > . .. o s osss B
17| B 150476 | 600 TEE Pige 1x 1538 TR -1
18 [ P 50476 687 NIPPLE. ﬂNW&@&?@L@m‘@ el asass sasiaaaas |V
191 e vm]w ELBOW, Steest | NPT e s | 3 |
a0 P | 150476 179 VALVE. Sslens:d 3BNPT 3 *\é@y, S | !
&L [ B | 81063 | Q0" ELBOW. 86°, 120D » 1 2NPT . DN I ;
22 | & 156476 | 177 VALVE Selencig. 1:2 NPT IUDUUNCUUORDI I ;
‘ 23 | B | a1058 | gt CONNECTOR Mate, t 20DT » 12NPT ... .. ... R A
¢ ' B | §1062 | g8 ELBOW. tate. 1.20DT »38NPT . ..., e siaasie e | 2 ]
25 | B (156476 | 686 REDUCER Bucring 2WPT x84NPT ._...... . ..., ..... R ’
26 | P 160476 | 668 WIPPLE 3 @ JPT « 91 4LERY . ...oo o voenunnnns 3 ,
7 LB 150456 ase BLUG. Bipe @ BT . d
“% | B 166476 |08 BUSHING Regueng @@N@TH §2 @Dv L] i
B 156477 [043| | TEE 38«3 82t ANPT T i
s | B | 150476 1635 VHLVE. Bressuie Raguld 51@ 3@68}3’% UUEEDPRPI B |
8t | B | veldvr |6ss ELBOW. Stest 38N N UUPPIRPUUUIPUPRI B i
82| 150477 [a5s BIEE BLUG t 4 NPT . __ et e ey D
a4 | TUBING WWlem .. . . . . vt e Y
Ge | B 150457 266 | SIEBLE fRPT 2 SBMERY. il i e i
BBy ik - NIEPLE RESTRICTER. 3 i
; 56| | asion ast YALVE w«mw 8T 3 ;
) 3% | B | 180477 | rad I 2 1
[P 51797 st 3 !
ae | B | 150476 = 4 5
1 1
f | !
i i
| :
oy { |
o | |
Figure 9-12E. COLO WATER INLET AND SUPPLY . \ ek : - = : SRS VI . NP
(Units Atter 2/84). 35
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. FIG. & s
‘ INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-12F- STEAM SUPPLY (Units Aer 2/84) ............oovioeeeaoanns X
1{P| 5285091 UNION, 1-1/2 NPT L 2
2| P | 33738 | 091 BUSHING, Reducing, #-1/2 NPT x TNPT ...............cooen. 3
3| Pl 32891001 NIPPLE, 1NPT X 3-1/2LONG ..o oveeeanoiinaea e 2
4P| 7559|091 TEE, Pipe. 1-1/2 x 1-1/2 x 1 NPT 1
= s{P| 3417]091 PLUG, Pipe. INPT ................. 1
6P| 42108 |091 VALVE, Solenoid, 1 NPT ............ 1
7| P | 23345091 80X, Junction 1
8| P | 23346 | 091 COVER, Box....... 1
9| P 91702091 NIPPLE, Chase 1
10} P | 7558|091 TEE. 1-1/2 NPT x 1-1/2 NPT x 3/4 NPT 1
R 11| P| 3443|091 PLUG, Pipe, 3/4 NPT ..ottt 1
@ 12| P| 49982 | 091 NIPPLE, TNPT x 10-1/4 LONG + .+ .o oeeaeeenaniineen e 1
13 | P | 150477 | 291 NIPPLE, 1-1/2 NPT x 37-1/2 Long . 1
0 [ 14| P| 7475|091 ELBOW, 1-1/2 NPT ..ot 2
=3 15| P 1150477 | 289 NIPPLE, 1-1/2 NPT X 5-3/4LONG .. .....ovvnvenen- 1
16 P | 150477 | 141 COUPLING, Reducing, 1-1/2 x 1 NPT 1
17| P | 29416 | 091 NIPPLE. 1-1/2 NPT x 2-1/2 Long ]
18 | P | 150477 | 145 NIPPLE. 1-1/2 NPT x 6-3/4 Long 1
19| P| 42113 {091 STRAINER, Steam, 1-1/2NPT ... 1
20 P| 36271(091 NIPPLE, 1-1/2 NPT x 4-3/4 Long 1
21| P| 29421091 NIPPLE, 1-1/2NPT X4 LONG «.ccnveeeeeannnn s 1
S 9-12G- HOT WATER SUPPLY (Units Atter 2/84) . ..................... X
] ‘ . HOT WATER SUPPLY, With Sanitized Steam
®\‘é (UNits After 2/B4) ... ...t X
g HOT WATER SUPPLY, With Steam Heater
] (UNItS AHEE 2/B4) . ...\ o ot e et X
®\® HOT WATER SUPPLY. With Steam Heater and
LQ:—‘/) Sanitized Steam (Units After 2/84) ... ...............ooiinn. X
1| P 150476 | 967 UNION, 1-1/8 NPT L (A EEEEE
2| P| 150477 | 285 NIPPLE, 1-1/4 NPT x 31 Long 111f 1]
3| P | 150476 | 965 TEE. Pipe. 1-1/4 x 1-1/4 x 3/4 NPT ..., 1]
4| P | 150476 | 966 UNION, 3/ NPT L e 1 1
For 313 and 315 Only 5| P | 150477 | 053 PLUG, Pipe. 3/4 NPT 1 1
6| P | 150477 | 283 NIPPLE, 1-1/4 NPT X 19-1/4 LONG . .\ eeeiniiaeaeiniiiens 1]
Figure 9-12F. STEAM SUPPLY 7| Pl 150476 [ 258 BUSHING. Reducer. 3NPT x 1-1/A4NPT ..o, 2|2
~(Units After 2/84). For 312 and 314 Only 8| P 1150476 1155 HEATER. Steam v
9| P | 150476 |973 NIPPLE. 1-1/4 NPT x 2 Long 1{1({3]3
10 | P | 150476 |964 ELBOW.90°. 1-1/8 NPT ... ... i iiiiiiiiiiiiiiiiaiiiiannns 22212
11| P | 150477 | 282 NIPPLE, 1-1/4 NPT x 9 Long IR IR TR I A
12 | P [ 150477 | 284 NIPPLE, 1-1/4 NPT x 30-1/8 LONG . ..« venniineneeneneans INEREE R
13 | P | 150476 | 181 VALVE. Solenoid, 1-1/4 NPT ........ooiiiiiiainiieaeens 1y
14 | P | 150477 {280 NIPPLE, 3/4 NPT x 2-1/4 Long 1 1
15 | P [ 150476 |978 NIPPLF. 1-1/4 NPT x 5-1/4 Long 1]
16| P] 1671|091 ELBCW. Street 80°. 1-1/4 NPT .. ...ieveeiiiiiiaaiiiiees 3|3|3l3
17 | P | 43520 091 VAl JE. Swing Check, 1-1/4 NPT 1)
18 | P | 150476 [979 NIPPLE, 1-1/4 NPT x 2-1/2 Long IEEERNE
19 | P | 150476 | 453 BREAKER. Vacuum, 1-1/4 NPT 1111
20 | P | 150476 {980 NIPPLE, 1-1/4 NPT x 1-3/4 Long 2{2|2]2
21 { P |150476 | 734 VALVE, Pressure Reducing, 1-1/4 NPT .. 1111
Figure 9-12G. HOT WATER SUPPLY 22 | P| 42107 |01 STRAINER. 1-178 NPT ...ttt 11 1]
(Units After 2/84). . . - /
9-36 9-37
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FIG. & s
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-13- | P | 150476|335 VALVE ACTUATOR ASSEMBLY . .....oovierieneienennn X
1P| 150476]454 CONNECTOR, Male, 1/2 0.D.T. x 1/4 N.P.T. 4
2 | p| 150476 |176 VALVE, Solenoid, 174 N.P.T. (V2, V4, V6, V7) 2
P | 764315479 0 REPAIB KIT .o oot 1
EXHAUST ASSEMBLY INLET ASSEMBLY P | 764315480 @ COIL 110V, + oot 1
’ 3|p| 78202|091 CONNECTOR. Male, 3/8 O.D.T. x /4ANP.T. ................ 8
4 | P | 150476 463 ELL 45° 1/20.D.T x 1/4NPT. ........ 4
5 | p | 150473295 WASHER, Flat. . .o.oveeeeeinn. . 8
6|p| 19686061 WASHER, LOCK v 'vveieennns ] 8
7 | P | 150473 154 SCREW, Hex Head, 1/4-20 x 3/8 8
8 | P | 150478457 VALVE BRACKET ASSEMBLY ...oovorinaneeeananii 1
9 | P | 150476 | 461 CAP, TUbiNg, 1/2 0.0.T. « o\ ee e et e 2
10]R| 3500|817 TUBING, Nylon #11, 1/2 0.D.T. x 062 Wall .. ................ AR
1 NOT USED .
12 ] NOTUSED ..coovvvennn .. TR
13 | P | 150476455 TEE 1/20.0.T x V2 NPT ottt 8
4 DT e
16 PULSATOR 14 | P | 150476456 ELBOW. 1/20.D.T 2
v2 DUMP
Figure 9-13. VALVE ACTUATOR ASSEMBLY. ' . \
9-38 9-39
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Figure 9-14. PUMP AND MOTOR ASSEMBLY.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-14- P | 150475946 PUMP AND MOTOR ASSEMBLY: Castlron, 208 V. .......... X
P | 150475 | 568 PUMP AND MOTOR ASSEMBLY: Cast Iron, 230/460 V. ...... X
P | 150475 (947 PUMP AND MOTOR ASSEMBLY: Stainless Steel”, 208 V. . ... X
P | 1504751948 PUMP AND MOTOR ASSEMBLY: Stainiess Steel*, 230/460 V. X
P | 755715} 050 KIT, Pump Repair (Cast lron Only) (Incl. items 3.9, 11,13,
15,17, 18,19) A/RIA/R
1 P | 764316164 MOTOR, 208 V. o iineii it 1 1
P | 7557151049 MOTOR, 230/460 V. .. 1 1
2 SCREW, CBP . vvvieiae e ..
3 | P |755715[053 SLEEVE, Shaft (0094633) .............coiiraniiiiiornans tl1] 1
4 PLUG, PIPE . voeiii oot
5 ADAPTER BN 1111
6 PLUG. PIPE « e v eve e et e
7 PLUG, PP ..o etet ittt ettt
8 NOTUSED ..o
9 (P |755715{061 “O" RING. Impeller Screw (0068365) ........................ Tyt
10 | P [ 7643191410 IMPELLER, Cast lron (66934).............ovireiiirraiaaans 1]
P | 7643191411 IMPELLER, Stainiess Steel (66946) ......................... 111
11 P | 755715] 054 SCREW, tmpeller (0053315) ... it 111 111
12 | P! 755715|060 WASHER, Impeller (0068347 . .......ocooorreainiiaanen. EREERE
13 | P | 755715[056 GASKET. Impeller Washer (0068363}, ....................... 1)1 1|1
14 PLUG, PIPE . oeeiieiiie et
15 | P | 755715/ 031 WEAR RING, Casing (0068090) C.1. Only e 111
16 KEY, IMpelier ... ...oooiiiie it 1{1{ 1]
17 | P| 7557151057 GASKET, Shaft (0068367} ..o 11t
18 P | 755715| 055 WEAR RING, Packing Box (0068144) C.I. Oonly .............. 1§11
19 | P | 755715{ 058 GASKET, Casing (0088148). .. ........oveeviiiineieicnn. 1{1 |1
20 CASING, Cast iron (w/plugs 72443) ..........ocoviiiienens 111
CASING. Stainless Steel (w/plugs 72445) 1)1
21 COVER, Packing Box 11
22 SCREW, CaD . oot veeeteerie et
23 NUT HeX .ovoiee e
24 STUD, Gland. . ... s
25 NAMEPLATE ittt a o 111 1
26 SCREW, Drive .. e 11t
27 | P | 7557151059 GASKET. Gland Seal (66338) .............ccoivviiiiiin.. IR
28 GLAND, S€al ...\ttt Ty
29 DEFLECTOR W REEREREE
30 | P 1755715 | 062 SEAL MECHANISM (0078883} .........cooiviveniiniinnnes 1Ty
3 @ SPRINGHOLDER ... . i 1
32 * SPRING P
a3 e CARBON SEAL ASSEMBLY ..ot 1
34 ® SEATRING ..ottt 1
35 . 1
36 | P | 764319 | 506 WEAR RING, Casing (0068086) S.S Only 1]
37 | P | 764319507 WEAR RING. Packing Box {0068140)S.8. Only............... 1
. _J

“NOTE: Staintess steel pumps are furnished with Cage and Rack Washers which have the acid/neutralize prewash option.

Rev. 8/86
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. . FIG. & s
INDEX PART Y UNITS PER
, NO. NUMBER c DESCRIPTION ASSEMBLY
9-15- MOUNTING ARRANGEMENT: Controls, HCW .............. X
- MOUNTING ARRANGEMENT: Controls, CRW .............. X
él\ 1 | P | 150475 | 961 ASSEMBLY. CONrol, HOW ..o o 1
X P | 150475960 ASSEMBLY. Control, CRW \
~ 2 | P | 150475975 ASSEMBLY. Front Panel ............ P A
L G6F P 1 1504751930 ASSEMBLY, Front Panel . ........oocveecemermoess 1
ya SN 3 | P | 150475|921 BRACKET, TOp MOUMIING .-+ vvvrenseeerceees 111
2 Oy 4 | p | 150473]295 WASHER. FIal 14 L. eeemmniancennens 4|4
: 7 5 | P | 150349001 BOLT, Hex Head, 1/4-20 x 3/4 . ....ooovrarnnss 212
Y 6 | P | 150473162 SCREW. Truss Head, Slotted. #10-32 x 3/8 2|2
o ‘ 7 1P| 19685061 WASHER, Lock, #10 18|18
8 | P 150473 |30 WASHER, FIAL 810 <o reenneoncnanenansssemsneees 18118
o B 9 | P | 150475|927 SUPPORT, Control . ........ 11
o ST 10 | P | 150476 | 606 STRAP. Controt Box 1]
et 31 | P | 19686061 WASHER. Lock, 174 . 44
~ A 12 | p| 76239|061 NUT. Hex, 1/4-20....... 212
; j 13 | P | 150475|630 NUT, HEX, $10-32 .o veeeeaneanaesan e 14|14
oo i 14 | P | 150473156 SCREW. Truss Head, Stotted. 1/4-20 x 1/2 ley2
7 15 | P { 1504751968 SWITCH, Pushbutton 101
! 16 | P | 150475[943 LENS. Pushbutton 1
m ! 17 | P | 150475]942 LENS, Indicator .. R ERE
18 | P | 150475| 969 INDIGATOR -+ eeees e eeaaen e 11
0 1 . 19 | P | 150475996 ASSEMBLY, Rear Panel, Pulstar 2000 .. .....ooveeserenes 1
R P | 150475]922 ASSEMBLY. Rear Panel. Pulstar 3000 1
o 20 | P | 150475{973 PANEL. Display. Rear Control 1)1
21 | P | 150475|631 NUT. Hex #8-32.....ccoovonnos ala
. 22 | P | 19690|061 WASHER. Lock. #8 4|4
N 23 | P | 150473} 302 WASHER. Flat, #8 4|4
24 | P | 150475972 BULB, 28V, Wedge BaSE . ....c.orrreeenmnensrrranses 212
]
Detall “A”
Figure 9-15. MOUNTING ARRANGEMENT: Controls. . . L
9-42 9-43
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Figure 9-16. MAIN CONTROL ASSEMBLY.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
9-16- MAIN CONTROL ASSEMBLY .....oooiiiiiiiieoeins ] X
1 | P} 146402} 00 POWER SUPPLY ASSEMBLY (Repaired P-764193-004) ...... 1
P | 82924} 003 ® FUSE, 3AMP. 125V (FA0T) .. oo A/R
P | 129352} 019 e FUSE, 3 Amp, 250V (F402)....... e
2|P 84116 002 LOCKWASHER #6 .............
3| P} 40357} 045 SCREW, Self Tapping, #6 x 1/4
4| P | 760244 | 004 MOTHER BOARD ASSEMBLY (Repaired P-764193-009) ..... 1
5| P| 84117;002 SCREW, Pan Head, #6-32 x 5/16 12
6| P| 93762]001 CHASSIS ... R
7| P 84225)001 GUIDE, Carg . ..ottt 6
8| P | 146586|002 PC CARD. 1 (Repaired P-764193-020) (Units Before 2/84).... | 1
P | 146586| 208 PC CARD, 1 (Repaired P-764193-041) (Units After 2/84) ..... 1
9] P | 84467 | 001 PLATE, SI08 .o oo ot it e et 2
10| P | 84226 | 001 TAB, LOCKING « v veeeeiiaaaaeareees 9
11| P 1436714 | 001 RECEPTACLE BRACKET ASSEMBLY 1
12} P | 129030 | 001 BAR, PC Board, Guide 4
13| P{ 83528 {001 TAB. iD Locking ........ .. 1
14§ P| 83528 007 TAB, IDLOCKING - ittt 1
15| P | 146588 | 002 PC CARD. 2 (Repaired P-764193-021) (Units Before 2/84) .. .. 1
P | 146588 | 008 PC CARD. 1 (Repaired P-764193-042) (Units After 2/84)
16 | P | 129352050 PLATE. 1GentifiCalion .. ..vviene i ..
17 | P | 83528!008 TAB. ID LOCKING .ottt ettt
18 | P | 146590| 001 PC CARD. 3 (Repaired P-764193-003) .
19 | P | 150475940 HOUSING . .oteiiiiii et v ..
20§ P | 150476|377 CABLE ASSEMBLY ... it
21| P| 909911091 WASHER, LOCK, 88 ... ..ot
21P 3967 | 041 SCREW, Round Head Slotted, #8-32 x 1,4
23| P| 891741091 BLOCK. Terminal. Phenolic. 6 Contact (TB-8) ...............
24\ P 3960|041 SCREW, Round Head. Slotted, #6-32 x 172 ............oooone
25| P 181311045 WASHER, LOCK. H#6 ... ..o
26 | P{ 93821|001 FILTER. Electric Line 1
27 | P | 150475} 924 SPACER, #1032 ............. 4
28 | P | 74308]061 SCREW, Truss Head M
29 | P | 150473( 301 WASHER, Flat, 810 ........... 8
30| P| 31705]|045 WASHER. Lock. #10 8
31 { P | 150475] 587 SCREW. Hex Head, #10-32x3.8........ [N L]
32 | P | 1504751976 BLOCK. Mounting oo e e 1
33 | P | 150476} 608 CLIP, Retaining .......... e e 2
34 | P | 150476] 605 COVER. Louvered .............ccoovnien s . Al
\.
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y ™
Pt ey @ (F,
S | [ ) o S
- TN " @ INDEX PART v UNITS PER
i ey . 'ﬁ NO. NUMBER , € DESCRIPTION ASSEMBLY
t:! 4 ' i
i Laet] I
9-17- : CONTROLLER WIRING HARNESS
Y ! Cageand Rack Washer (50.42) ............................ x| .
! : Hospital Cart Washer (34) . .....ooiiiieeniin e, X
! 1§ P| 150475{993 I HARNESS ASSEMBLY. Wirnng ..........ooviviiinianin.... T
(D( : 2| P | 93442[003 o RECEPTACLE. J20 (37 pOSIION) ....... ................. 1|
3 3| P| 93443]004 *» RECEPTACLE, J21 (24 pOSHion) .........cccu...... N IR I
4 1P| 93896}046" ® PLUG, P23 (18 POSIION) +.ovviveeaenaniinnnn, AU I N A
S|P} 93829|001 * BLOCK ASSEMBLY, P1A, P18B, P2A (20 position) 3|3
6 | P | 150822043 ® CONTACTPIN.J20 ... .etiiiiiiiiiia e iiiiianns ..] 515
71 P|150822[C31 o CONTACT PIN, J20,P1A, PIB, J2V........ovvveenn... .. 163163
8 | P| 84461 }004 e CONTACT SOCKET.PZA, P23 .. .ocviiiniinininannss 18119
NOTE 9P 841?8 o] ® CONTACT SOCKET, P23 ... .. iiiiiiiiiiniiiinnnanes 5|5
Set 1 g3, Bane Hatmess For CRW Showe 10 | P ] 1504751693 HARNESS ASSEMBLY, Secondary Panel ................... 1
Bt gresnn 7S 00l In Some Quantiies 11| P | 150475964 HARNESS ASSEMBLY, Secondary Panel ......... Cirraies 1
. 12| P| 84192 OO‘R * JACKSCREW, Female, P38, P4 .. ....... ........... B I )
13| P| 84205002’ o HOUSING, Pin, P4 (3B POSIIONY .. ..vvve viniraninneinonss V]
s | Pl 8a207|002] o CONTACT,Pin, P3B. P4 ............ e e a7|e3
15 | P| 93838001! ¢ PLUG, P5 (9 position) .. .... e eeiaseseuseanotaceaenans 1]
16 | P| 84198 004! * SOCKET, Contact. P5 ... 5|5
17 | P | 93443 002 * HOUSING, Receptacle. J22 {16 pOSION) ...c.vvvveren... 111
18 [ P 1150822029 ® CONTACT. PN, J22.J23. ...oove vivnnnonncnccoc ones.an AR A
19 | P| 842291005, ' ® HOUSING, Receptacle, P25 (24 position) ......... U I I I
. 20 [ P| 84187[003) o CONTACT, Recepiacie, P16, P25 s eies eaueen sees 3838
2t | P| 84229 omr * HOUSING, Recepiacle, P16 (30 posion) ... ... ... .... 141
22 | P| 90619109 ‘ *» RECEPTACLE, %6 Stud x 22-18Wwe ......... s veees seess 1 8] 8
23| P 14865(09%; | o TERMINAL. 8 Stud x 22-16 Wwe . .. . SURORURT B T I
24 | P} 14590109 !‘ ‘! e TERMINAL, #6 Siud % 16-16 Wire.. .. ... _....... .| 88
25 | P} 129278100 " o TERMINAL, #6Stug x 26 Wire . ..., PR I ]
26| p| azi10 oexf | o RECEPTACLE. WoLugx 16-1aWie .. . . . e 212
27 | P| 60695108 i o RECEPTACLE. 1/6 Lug x 22:18 Wire. ... ceeie e ..y 4} a
28 | P 15047597 o TERMINAL. VB Lugx26-24Wue... .. . .. _...... 11718
29 | P | 150475)978 o TERMINAL. 1/8 Lug x 22:18 Wire ., . 818
30| P| 1504751627 | e WIRE CA®P, Spare . . e 310
31 Pl 938961045 e HOUSING, Receplacle 423 (18 poswon) . . ... . 1]
32 | P| 150822043 ¢ CONTACT.Pin, J23 ... . ... . __..... e 616
33 | P| 84205]00% f * HOUSING. Pin, P3B (28 posttion) ........ ... o 111
K i
(
| )
o9 L - 4

Figure 9-17. CONTROLLER WIRING HARNESSES.
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( 3 = B T ™
‘ FIG. & (S|
INDEX | PART v | UNITS PER
NO. NUMBER (4 | DESCRIPTION ASSENBLY
| 816 | PANEL ASSEMBLY Prmaryasd Seeongary GRW .. . L X
s v | P | 150475) 636 PANEL Gecongany CRW . s 2 ;
2P| t965Q) 6 WASHER. Leck . e 3 |
: 3| Rl 8463 04r | WASHER Fial 46 n 1
4 4 | P | 136015 GE2 EWITEH Thymosnee! Ma 1
: 5| P| 160475/G45) || GPACER AGSEMBLY Sk 1
: 6| P 150475| G586 BWITCH Regies : . i A ;
t 7| P) 180475/ 655 | CFERATOR Regker - 1|4 ‘
: & | B 150475/ 666 | CWITCH PushBymes e ;
4 6| r| reea7si072l || LAMP 28Vt e (I
16 | @ | 156478 670 | LEMS , Lo 1
f ve | | 1668|068 || (NBICATER s |
‘ 12| P 67¢| | LENS Tamk Emany’ 3 |
3| e are) EATCH Magrete 1 2 ‘
e BT ‘@ . WACHER Legk ¥ ) I
5 | @) 63953 Ge2 BUZZER 19
16 | B| 68174 68N BOARD Termiag! 6Pl (TB:3) it j
07| P 306G @it | SEREW Raund Head #3041 2 |2 ;
1g | @| 150475 G12) | ECORASSEMELY {3 N
16| B | WABHER A&l {a 1
: @| P 7 | RETAINER Spaeer 13 ’
1 ar | P @t | RUT B #5330 I
‘ ‘ @ e | 887 | FROTECTCER Eeaul 2ReR 1
| &) e 668 | SPACER MeurtAg . 13
@ |k 2logs| || SGREW Butenmead Bt CaprB32+ 1.4 |a
: @ NGT UEED | ,
< 6 . NET USED ; 1
gr | B| 1s0ae (658 || SPRCER 832 Ferae Jal ‘
| & L NOT UEED ;
‘» | 46 | B| 150478 GE| | CUEFORR Rumay Farg RN
| . 6| | soser|eer| | WAGHER ook R Y
G | B re0ars g& | CEREW Bl e Sugal o #8532+ 343 |0t
| & | Bl g POWAGHER 38@D » Mzl 4
ik SCREW By e O P St B5G2 ¢ * 8 2
3 st e EANEL Froit p
‘ 4 | B FANEL | Reered - Hobr 30 | 4
3 o BUUD| By o Ve {;A_/s;#
|l ERIGE HSEERIELY T . i
| | B F*IN.(,L/&&UU LY Elcios WA Stows ) 149
de| kB WASHER . 2
| Rl S Qrest g R SOREW »zuwe_uuww HaN)y 8 . ol
“ & | B telare | ol RESIETaR . 4
‘ ~ & | & soiue | cer SORIN Rl Bl S’ S840 5 g4
(AR G O NG VEASHER (oad wb 4
& | B tetee | o NUT Ry BB 1
A
Figure 3-18 PANEL ASSEMBLY: Primary and Secondary, Cage and Rack Washei. ‘ ‘ (& L L ) 1. B
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FiG. & s )
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-19- PANEL ASSEMBLY: Primary and Secondary. HCW .......... X
1] P | 150475390 PANEL, Secondary, HCW . ... .....iierriarmrsionneen
2| P 3037 (041 NUT, HexX, #8-32. ...
3| P|129318]001 RESISTOR . ..ot ievaree i aan s
4] P| 136315;002 SWITCH, Thumbwheel ........oovnveeienimram s
s5{P 3984 | 041 SCREW, Round Head, #6-32 x3/8 ...........ooomvreernenree
6 | P| 150475956 SWITCH, ROCKEr ..t
7| P| 150475|955 OPERATOR, ROCKET . . ovncvninrrn e
8 | P| 150475968 SWITCH, Pushbutton
9! p| 150475972 LAMP, 28 VOIt ..o
10 | P | 150475971 LENS . ..viireinnre e e
11 | P { 150475969 INDICATOR .. ovrieiinir oo anan e
12 | P | 150475|970 LENS, “Tank Empty”
13 | P | 150475; 014 CATCH, Magnetic ............--
14 | P 19675041 WASHER, LOCK #6 . ..........ooieens
15 | P| 83933|002 BUZZER ..ottt eseinasiasesannsas s
16 | P| 89174]|081 BOARD, Terminal, 6 Point (TB-3).
171P 3960 {041 SCREW. Round Head. #6-32 x 1/2
18 | P | 150475(913 WASHER . ot veteiecrenr e
19| P 5469 | 041 WASHER, #6 . ... .ovee e
20 | P | 150475|908 HINGE ASSEMBLY, TOP .. .ovvvviviarcinien s
21 | P | 150475{909 HINGE ASSEMBLY, Bottom {Not SHOWH) «ovvinvnmnrnvmnenne
22 | P| 150475991 PROTECTOR, Circuit, 2Pole. ... ..ccovinvirerrerereen
23 | P| 150475990 SPACER, MOUNTING .« v vseemnennamnneere e
24 | P| 42618|045 SCREW, Button Head, Soc. Cap #6-32 x 1/4
25 NOTUSED ..ovvneevimirnaeeinmmre s
26 NOTUSED . oovveiirainnreieaarnn s nzren e
27 | P} 150475928 SPACER, #8-32, Female ...........cooeeommemeranerees 4
28 NOTUSED . .vvniieiinnamrsrrne et
29 | P | 150475931 SUPPORT, Primary Panel ..........oovvernniemeimemnenness 1
a0 P} 90991)091 WASHER, LOCK, #8 . ... voevirern s ann e 2
31| P | 150475]962 SCREW., Button Head Socket Cap. #8-32x3/8 .............. 10
32| P 17796]091 WASHER, 3/80.0. x A721D. ... ooviieniinniieremeeeees 4
3P 3967 | 041 SCREW. Round Head Stottéd. HB-32 X 1/4 ... 2
34 | P| 150475932 PANEL. FION . .oieianiinrcr s 1
35 | P| 150475878 PANEL (Repaired P-764193-024)
P | 764317 [ 536 o BULB (BOXOf10€8.) .. \vvvvrrinirin o
36 | P! 45176 (044 SCREW, Flat Head Slotted, H#4-A0 X V/4. .. e 4
37 | P| 90993091 SCREW, Round Head Slotted. #4-40 x 3/4 1
38 | P| 90713061 WASHER, LOCK, #4 ... .. .o 1
39 | P| 13794041 NUT. Hex, #4-40................ 1
40 | P 1150475912 DOOR ASSEMBLY, Secondary 1
Figure 9-19. PANEL ASSEMBLY: Primary and Secondary, Hospital Cart Washer. ‘ ‘ L )
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FiG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-20- TB-1 JUNCTION BOX ASSEMBLY .. .....\vvinireeninnnnnns X
1| P 150476839 PANEL, ENCIOSUIE . ...ttt 1
2| p| 150474244 STARTER, MAGNEHC . . .. e v eeieaaiineeieeieeeee 1
3| P! 33742041 SCREW, Round Head, #10-24 x 1/4 5
4| P| 150475302 TEMPERATURE CONTROL......... 1
s | Pl 12451041 SCREW, Round Head. #6-32 x 1/4 . 10
6| P 84362002 COUNTER . oo 1
7| P 13334091 SCREW. Round Head. #4-40 x 3/8 . .................. e 2
8| P| 42460091 WASHER, Flat, 3/8 0.D. x9/64 1.D. x 1/16 .........coooenn . 6
9| P| 24563{091 PLUG, BULOM + o oot eeinee e eeaeeeaanneaeeens 4
10 | P | 150476894 1o} ST 1
11| P| 37308091 NIPPLE, Chase, 3/4... 2
12 | P} 150474916 BLOCK, Terminal ...... 1
13| P} 90746]091 STRIP, Terminal Barrier .........ccooiiiieiiiinimneins 1
14 | P 10347|091 SCREW, Machine Round Head, #10-32 x7/8 ................ 2
15| Pl 46115[091 WASHER, LOCK, #10 . ettt eee et ae e 2
16 | P| 76239|061 NUT, HEX, 1/4-20 « . oottt e et e aaee e 4
17 | P| 79586!001 COVER ... tn ettt e 1
18 | P| 29631091 NUT, LOCK, B/8 - oottt e ettt e 2
19 | P | 150475888 RAIL «ounninninnnes 1
20 | P| 150475]883 SECTION, Terminal Block 2
21 | P | 150475]884 SECTION, Terminal Block, Ground .................coonnts 1
22 | P 150475882 SECTION, Terminal BIoCk ..o 17
23 | P{ 150475|889 BREAKER, CItCUIt . . .o eeeeaaeeaaaaaearianaaeeen ]
24 | p| 150475887 PLATE, Partition ........ccovveeevnnnmencramiornnnnins R
25 | P | 150475886 PLATE, BN .ottt ittt e e e e e aens 2
26 | P| 150475, 885 SECTION, Terminal Bloc. Test .. 1
P | 764317 804 @ PIN,TESt & oeoie e e e 1
27 | P | 150475 ggo UNIT, Connecting 2
28 | P| 19686 061 WASHER, LOCK .............. a
29 | P | 150473 295 WASHER, FIAE ...ttt 4
30 PUMP MOTOR STARTER HEATERS: Acc. to Motor Voitage
P | 150476 . 441 ® HEATER. 200V ... 0ottt et 3
P | 150476 440 e HEATER. 230V .............. 3
P | 150476437 ® HEATER. 460V .............. 3
31 | P | 150477168 RELAY.3PDT ................. 1
32 | P [ 413716518 SUPRESSOR, Surge 1
33 [P | 129357 |049 TERMINAL ...ttt 9
\. _J
9:53
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FRAONT VIEW, DOOR REMOVED

Figure 9-21. TB-1 CABLE ASSEMBLIES.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
9-21- TB-1 CABLEASSEMBLIES ........ ..., X
11 P 150476 |430 CABLE ASSEMBLY: High/Low Water Sensors, Wash Tank,
and Temperature Probe.................... il
2 | P | 150476 {421 CABLE ASSEMBLY: TB4 Junction Box 1
3 | P| 150476 {408 CABLE ASSEMBLY: TB5 Junction Box 1
4 | P [150476 1411 CABLE ASSEMBLY: Low Water. Storage Tank .............. 1
5| P | 150476 |425 CABLE ASSEMBLY: Rear Door Switch (Optional) 1
6 | P | 150476 426 CABLE ASSEMBLY: Light ............ciiiiiiia..,
7 | P | 150476 |424 CABLE ASSEMBLY: Front Door Switch ..................... 1
8 | P | 150476 (403 ‘CABLE ASSEMBLY: PUMID .. .. .oiitiiii e 1
9 | P| 93443004 RECEPTACLE: 16 Pin 1
10 | P| 93443 {006 RECEPTACLE: 37 Pin 1
11 | P | 150476 {498 CABLE ASSEMBLY: Low Water Sensor, Drain Tank ......... 1
12 | P | 1504761792 BRACKET, TestPin. ... ... 1
13 | P | 91694 [091 CONNEGCTOR ...ttt e e 4
N _
9-55
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SEE FIGURE (9-21), TBY CABLE ASSEMBLIES
FOR REMAINING CABLES

SEE DETAIL A

PUMP

SEE DETAILB

DETAIL A

TO TB4-C

- .

WIRING, OETERGENT PROBE

> s ‘
DETAIL B 73

T8-4

Figure 9-22. WIRING ASSEMBLY.

9-56

7643

A-7

Rov 8 86

A-8

pulstar™SERIES
( R
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-22- WIRING ASSEMBLY ...t X
1 TB-1JUNCTION BOX ... 1
2| P | 150475| 751 COMPARTMENT, WIrng ......oooviarrneiime e 1
3| P | 150475|752 GASKET, JUNCON BOX ... cv i 1
4 LAMPHOLDER, Shockproof . ........oeooievimeeerenens 1
5 | P | 150475[258 BULB, 100 WALt .. .uennncrvracrrararsassmmsnssseseseens 1
6 | P| 150475|761 GLOBE, GISS ..o ncnenamnrnceccamsssser e 1
7 | P| 150475762 GUARD . . oot e e 1
8 | P| 150476]443 BRACKET, MOUNtING oo v vvieanaaernnes e rrceens 2
9 | P! 1504761417 CABLE, Interconnect “A” (J20 on controlto J26 on TB-1) ... | 1
10 | P | 150476420 CABLE, Interconnect "B” (J21 on control to J27 on TB-1) ... | 1
11 | P | 150476 | 445 CABLE, Interconnect “D” (J22 on control to rear
CONPOI/AISPIAY) « -« ovvee e nneenean e 1
12 | P | 150476} 429 BOX . oot ee e 1
13 | P! 79586|001 [are 1Y, -1 DU AR 1
14 | P | 1504761422 TERMINAL STRIP, 15 POSItION . ....oovviereneerceeemees 2
15 | P | 1504761407 CABLE ASSEMBLY (TB-510 V6, V7, V4, V2)...oooonnrnennoe 1
16 | P | 150476402 CABLE ASSEMBLY (TB-510 V13, V11, V8) ........oovereee 1
17 | P | 150476429 BOX . oot ee e e 1
18 | P| 79586001 [ore 1Y = I 1
19 ¢ P 1504761427 CABLE ASSEMBLY (TB-4to V1. VI2). ..o 1
20 | P | 1504761401 CABLE ASSEMBLY (TB-41t0V3) ...ooieriieinrreeereees 1
21 | P | 150476 | 406 CABLE ASSEMBLY (TB-4 to Detergent Probe) ...cooievinnns 1
22 | P 150477296 LAMP ASSEMBLY (Includesitems 2-7) .........ooverienes 1
23 | P | 1507841001 DECAL, Caution: Electrical Shock Hazard .................- 1
L
9-57
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Figure 9-23. BOTTLE WASHER CART
ASSEMBLY.

Figure 9-24. CART ASSEMBLY.
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FIG. &

INDEX

NO.

PART
NUMBER

oO<wn

DESCRIPTION

UNITS PER
ASSEMBLY

~

Rev 8786

B WN =

150477 [ 042
422781002
150475 | 586
150473296 .
19691061
36545 | 061
422782

TTVTUVTOUVUVDODTDO

422782002
150475 | 586
150473 | 297
36545 {061

VTOVTUO

LOADING CART ASSEMBLY

COUPLING, Adapter “A", “Evertite", 1-1/2N.P.T. ............
CASTER, Rigid, 6 Wheel
BOLT. Hex Head Cap, 5/16-18 x 1
WASHER, Plain ... ... .. e
WASHER. LOCK ... i

NUT, Hex, 5/16-18

CART ASSEMBLY

CASTER. Swivel.......c.ovivieinnnen. DN
BOLT. Hex Head Cap. 5/16-18 x 1
WASHER, Flat, 5/16

NUT. Hex, 5/16-18

CASTER. Swivel, 6 Wheel

16

16
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FIG. & s
. . INDEX PART v UNITS PER
NO. NUMBER | C DESCRIPTION ASSEMBLY -
9-25- | P | 150476 | 546 WATER TEMPERATURE BOOSTER OPTION ................ X
1| P | 150476 |314 SUPPLY, HO WBEST ... eeeeiae i ineeianonerneeees 1
2| p | 150476 | 966 ¢ UNION, 3/4NP.T. oot 1
3 1P | 150476 [976 o NIPPLE, 3/4 NPT X 1-1/2 oo, 1
4| P | 150476 | 183 « VALVE, Solenoid, /4 N.P.T...........oooinn. s
P | 764315 | 491 0 @ REPAIRKIT ..ottt ae i 1
P | 764315 | 478 0 @ COIL 110V Lottt 1
5| P | 150476 |977 @ NIPPLE, 3/4 NPT X3-1/4 ...oouiiie i 1
6 | P | 150476 |965 o TEE 1-1/8 x 1-1/8 x B/ANPT.....ooo i, 2
7| P | 150476 |973 0 NIPPLE, 1-1/4NPT. X2 . oouiiee e 3
8| P [150476 (964 0 ELBOW, 1-1/8NP.T. L. 2
9| P | 150476 |974 o NIPPLE, 1-1/4 NPT, x9-3/4 ...oooiii i 1
10| P | 150476 {975 « NIPPLE, 1-1/4 NPT X 38174 .....oouii o 1
11| P | 150476 | 155 0 HEATER, SIEAM . ...\ ieeeeeeeeense e |RE
12| P | 150476 |980 o NIPPLE, 1-1/4 NPT X 1-3/8 oot 2
13| P | 42107 {091 o STRAINER, 1-1/8 N.P.T. o0t 1
14| P [150476 | 258 o BUSHING, Reducing, 3% 1-1/4 NPT .......oooiiinen. 2
15| P 1150476 | 734 « VALVE, Pressure Reducing, 1-1/4NP.T. ... 1
P | 764320 |303 ® @ REPAIRKIT .. 0ot iioiiit et lA/R
16 | P | 150477 {053 o PLUG, Pipe. /4 NP.T. ... T
17 | P | 150476 [967 © UNION 1-1/8 NPT oo 1
18 | P | 150476 | 968 o NIPPLE, 1-1/4 N.P.T. X 31-1/2 .......... 1
19| P [ 150476 [ 181 * VALVE, Solenoid, 1-1/4 N.P.T........... 1
STEAM SUPPLY ‘ P | 764315 | 487 o @ REPAIRKIT...ooooeinaeeeiinnns 1
. P 1764315 | 478 ® 8 COIL 11OV ..o 1
20| P | 150476 978 ® NIPPLE, 1-1/4 N.P.T.x5-174 ........... 1
21 P| 1671097 © ELL, Street, 1-1/ANP.T. ... 3
22| P | 43520 |09 o VALVE, Swing Check, 1-1/4 NP.T...........oooiii.. 1
P | 49320 | 091 ® # DISC.Viton “A™ ..................... 1
23| P 1150476 | 979 ® NIPPLE, 1-1/4N.P.T. x 2-1/2 1
1 24| P | 150476 | 453 ¢ VACUUM BREAKER. 1-1/4 NPT, ... 1
% 30| P | 150476 [311 SUPPLY. SI@BM ...\ e eeeeaeie e oasaeareeee e 1
. 31| P | 150476 | 861 o NIPPLE. 1-1/2NPT. 13-3/8 ..o 1
32| P| 7559|091 o TEE. 1-1/2NP.T. x 1-/2ZNPT X INPT o 1
&, 33| P | 32891001 @ NIPPLE, NPT X 31/2 ittt 2
t}/® 34| P | 7475|091 ® ELL 112 NPT o oetiieean e 2
= m 35| P | 49982 |09 @ NIPPLE, INP.T. X 10-1/4 ..oooiiiiiinininineneinns 1
36| P | 150477 | 144 @ NIPPLE, T-1/2N.P.T. X 46:1/2 ... oooeiiriaieieieenn 1
= a7{p | 42108091 © VALVE. Solenoid, 1NP.T........o oot 2
P | 752323091 o o PISTON AND PLUNGER ASSEMBLY ..........c.oounen. 1
_}j &, () P | 74352091 0 0 COIL 11OV ot 1
i g\@ 38| P | 7558|091 @ TEE 1-1/2x 1-1/2x34NPT....ooiiinn 1
oy B 39{P| 41813091 @ NIPPLE. T-1/2NP.T. X 6-1/4 .oieo i iaraneeaciaen 1
;: ‘ [ 4P| 5285|091 @ UNION, 1-1/2 NPT oo 2
no 1 a1| P | 2081609 o NIPPLE, 1-1/2NPT. X 21/2 oo 1
! ; a2[ P | 23345091 & BOX. JUNCHON ...t TR 2
o | @ 3 43| P | 23346091 8 COVER, BOX . .\nuiiiiiiiniaaieae et 2
; o 44| P | 91702]091 @ CHASE, NIPPIE ..o eeeeat i aeee e 2
‘ l,:m’:/"“"' 45] P | 150477 141 * COUPLING, Reducing, 1-1/2N.P.T.to INPT.............. 1
HOT WATER SUPPLY 46| P | 33738)091 o BUSHING, Reducing, 1-1/2NP.T.x INPT. .............. 4
Figure 9-25. WATER TEMPERATURE BOOSTER OPTION. ’ ‘ S
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-25-47 | P 32885 091 . NlF’PLE,\\ [T =2 - R 3
48 | P 52834091 e UNION, Female, ITN.P.T. ...
49 1 P | 150477{145 o NIPPLE, 1-1/2N.P.T.x6-3/4. .. ...
50 | P 3443|091 o PLUG, Pipe, 3/ANP.T. .. e
51| P 9613091 SUPPORT. PIPE o oee vt er e
52 | P 76239| 061 NUT, 174-20 0. oo e 6
53 | P 395911010 CLAMP. PIDE. 1 .o i
54 1 P | 1504741973 NIPPLE, /4 x 4-1/4 .. e
55 | P 10332 [ 01 CLAMP, Pipe, 1-1/4. . ...
56 | P 38481091 SOREW . - ittt 4
57 1P 10333 {091 CLAMP, Pipe, 1-1/2. .. e
58 | P | 150474{972 NIPPLE, 1/4 X 2-3/8 . . ..o
59 | P 19678091 WASHER. LOCK. 174 .. o 4
60 | P | 150476 (416 CABLE ASSEMBLY, Steam Heater ............covoiereonn
L
’
. _J
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- ) 4
FIG. & s
INDEX PART v UNITS PER ‘ . mg‘E: PART \s/
NO. NUMBER | C DESCRIPTION ASSEMBLY NO. NUMBER | C DESCRIPTION ;lgges PER
. » MBLY
' 9-26- | P | 150476 |545 STEAM TREATMENT OPTION .\ uueieenaiannaeees X 9-26-
. 47
11 P 1150476 313 HOT WATER SUPPLY .o ieeaeianee e 1 48 rF; ggg:g gg: :ggxefdni?;ri """""""""""" .
2 | P |150476 {968 0 UNION, 3/ N.P.T. oo ieieaae e 2| 49 | P | 9170200t o CHASE. Nipple ... oo !
3| P |150476 978 o NIPPLE, 3/4 N.P.T. x 17472 .. ! 50 | P | 150477 [ 141 * COUPLING, Reducing, 1-1/2N.P.T. to 1 N.P.T 1
2l e 150476 |183 « VALVE. Solenoid, 3/4 N.P.T . 3 51| P 49982 [091 o NIPPLE, 1 NPT x 10-V4 ..o ;
| P | 764315 |491 o ¢« REPAIRKIT ..ocovvonnn 1 CTNPTXT0-1/4 1
P |764315 [478 o8 COIL 11OV .o 1
51 pl150476 |977 o NIPPLE, 3/4 N.P.T.x3-1/4 ... 2
6 | P 150476 |965 o TEE, 1-1/8 x 1-1/4x 374 NPT oo 2 60 | P | 96131091 SUPPORT, PIPE .. ...utt e oeaeieei et 1
7 | P | 150476 1972 e NIPPLE, 1-1/4 N.P.T. x 15-1/4 U I 61| P} 76239061 NUT, 1/8-20............... 6
8 | P 150476 |964 o ELBOW, 1-1/4 NPT, ..o B 2 62| P | 395911010 CLAMP. Pipe, 1 ........... 1
9 | P | 150476 [974 o NIPPLE, 1-1/4 N.P.T. x 9-3/4 1 63 | P | 150474|973 NIPPLE, 1/4x4-1/4.. ... 1
10| P | 150476 |968 o NIPPLE, 1-174 N.P.T.x 31-1/2 1 64 | P 10332091 CLAMP, Pipe, 1-1/4........ 1
11| P | 150476 1975 o NIPPLE, 1-1/4 N.P.T. x 38-1/4 1 65 P 38481091 SCREW, 1/4-20 x 3/4 4
12 | P [150476 |967 o UNION, 1-1/8 NPT, Lo 1 66 P 10333) 091 CLAMP, Pipe, 1-1/2........ 1
13 | P 1150476 {980 o NIPPLE, 1-1/4 N.P.T. x 1-3/4 2 67 | P | 150474|972 NIPPLE, 1/4 x2-3/8....... 1
14 | p 1150476 |978 o NIPPLE. 1-1/4 N.P.T. x 5-1/4 L 68 | P| 19678/ 091 WASHER, Lock, 1/4 1
15 | P 150476 | 181 e VALVE, Solenoid. 1-178 N.P.T. ..o 1 69 | P [ 150476 (405 CABLE ASSEMBLY, Steam Sanitize Valve 1
P | 764315 {487 o8 REPAIRKIT ..ooeiiioiianennn 1 70 | P | 150475956 SWITCH. ROCKEr .. ueeieaiee e anean 1
P | 764315 |478 0 @ COIL 110V Lot aeae e R 71| P | 150475 955 OPERATOR, ROCKET . - 1+ e e e e e 1
16 | P | 150476 |973 o NIPPLE, 1-1/4 N.P.T. x 2 1
wled 1671091 e ELL. Street 1-1/4N.P.T 3
18| P | 43520 |091 o VALVE. Swing Check. 1-T/4 NPT ..o U
Py 49320 |091 s « DISC. Viton "A” ...... OO P PRSP PRI 1 . .
. 19| P | 150476 {979 e NIPPLE, 1-1/4 N.P.T. x 2:1%2 ... 1 ~
20| P ! 150476 |453 o VACUUMBREAKER ..o 1
21| p| 42107 | 091 o STRAINER, 1-178 NPT, .. 0ot 1
221 P 150476 | 734 o VALVE, Pressure Reducing. 1-1/4 N.P.T. ..ot 1
p | 764320 | 303 0 0 REPAIRKIT . o\oeoot e itae i iasan e a/m
30 | P | 150476 | 309 STEAM SUPPLY .1\t eae e 1
31| P | 150476 | 861 o NIPPLE, 1-1/2 NPT x 1335 Lo 1
32]p| 7559|097 o TEE 1-1/2NPT. x 1-12NPT X INPT 1
33| el 3417]09 0 PLUG, TNP.T. oot 1
3ap| 181309 @ NIPPLE, 1-1/2 NPT X 61 & oo 1
35{ P 7558(091 o TEE. 1-1/2 % 1-1/2 x 38 NPT oo 1
36| P | 33738|091 o BUSHING, Reducer. 1-1/2NP.T.X TNPT oo 3
37| p| 32866091 o NIPPLE, 3/4 N.P.T. x 4-1/4 R
38| P] 7475]091 0 ELL 112 NPT oottt an et 2
39| P | 32855|091 o NIPPLE, /4 NPT x 1-1/2 ..ooovene 1
40| P | 150476357 o VALVE. Solenoid, 3/4 NPT .......... RS
, P | 764315|493 0 0 REPAIRKIT . oooeetetennaien et 1
. P | 764315490 0 © COML 11OV - eeeee e e retee e 1
a1} P | 150477145 o NIPPLE, 1-1/2N.P.T. x 6-1 4 1
42| P | 29416(091 o NIPPLE, 1-1/2N.P.T. x 212 1
43| P | 32891003 o NIPPLE, 1 NPT x3-172 ..., 2
aa| P | 150477 | 144 o NIPPLE, 1-1/2 N.P.T. x 46-1/2 ... 1
as| P | 5285|091 @ UNION, 1-0/2 NPT, oot 2
46| P | 42108{091 o VALVE. S0lenoid. 1 NP T et tirneeeiinaees 1
P | 752323091 e » PISTON ASSEMBLY ......... 1
p| 74352|093 ® @ COM oot 1
) ® 0 .
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Figure 9-27. WATER TEMPERATURE BOOSTER
WITH STEAM TREATMENT OPTION.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-27- | P | 150476 | 547 WATER TEMP BOOSTER WiTH STEAM TREATMENT
OPTION ottt X
1| P [150476|315 HOTWATER SUPPLY ... it iaaiine 1
2 | P {150476 | 966 ® UNION, B/4NPT ..., 2
3| P | 150476 | 976 o NIPPLE,3/4N.P.T. x 1-1/2 ............... 1
4 P | 150476 | 183 ® VALVE, Sotenoid, /4 N.P.T .............. 1
P | 764315 | 491 o @ REPAIRKIT ....ooiiiiiiiiiiiaeeenns 1
P | 764315 | 478 ¢ 8 COIL, IOV ..ot 1
5 [P | 150476 | 977 o NIPPLE,3/4NPT. x3-1/4 ............... 1
6 [ P | 150476 | 965 ® TEE, 1-1/4x 1-1/4x 3/ 4NP.T. ..ot 2
7| P | 150476 | 975 o NIPPLE, 1-1/4 NP.T.X38-1/4 .......ovviiiiianiiiians 1
8 | P 150476 | 964 e ELBOW, 1-1/4NP.T. ..., 2
9| P (150476 | 974 ® NIPPLE, 1-1/4 NPT . X9-3/8 ... .cooiiiiriiiiiiniiiinans 1
10 | P | 150476 | 968 ® NIPPLE, 1-1/4 NPT X 31-1/2 ..ottt 1
11| P | 150476 | 155 e HEATER, Steam ................. P 1
121 P [ 150476 | 734 e VALVE. Pressure Reducing, 1-1/4NP.T. .......... ...l 1
P | 764320 | 303 e o REPAIRKIT ......... .
13 [P | 42107 | 091 e STRAINER, 1-1/4 N.P.T.
14 [ P [150476 | 258 » BUSHING, Reducing. 3x 1-1/4 N.P.T.. ...
15 [ P 1150476 | 973 o NIPPLE, 1-1/4NPT. x2 ..o
16 [ P | 150476 | 977 o NIPPLE, 3/4 N.P.T. x3-1/4 ............... 1
17 | P 1150476 | 967 ¢ UNION, 1-1/74NPT. ..o 1
18 [ P | 150476 (980 o NIPPLE, 1-1/4N.P.T. x1-3/4 ............. 2
19 [ P 1150476 | 181 o VALVE, Solenoid, 1-1/4 N.P.T............. 1
P | 764315 | 487 e o REPAIRKIT 1
P |764315 | 478 e s COIL 110V 1
20 | P (150476 | 978 ® NIPPLE, 1-1/4 N.P.T. x 5-1/4 1
21 [P | 1671091 ® ELL, Street, 1-1/4 NPT, .. iiii i 3
22 | P | 43520 | 091 ® VALVE. Swing Check. 1-1/4 NPT, 1
P | 49320 | 091 » @ DISC. Viton "A” ..............ooiiiii 1
Y 23 | P {150476 | 979 o NIPPLE. 1-1/4 N.P.T. x 2-1/2 1
24 | P | 150476 | 453 e VACUUM BREAKER, 1-1/4N.P.T. . ..., 1
25 | P 1150476 | 311 STEAMSUPPLY ... ..ot 1
26 | P | 150476 | 861 o NIPPLE. 1-1/2N.P.T. x 13-3/4 1
27 |P | 75591091 o TEE. 1-1/2NPT.x1-1/2NPT.xINPT .............. ... 1
28 | P | 49982 {091 e NIPPLE, 1 N.P.T. x 10-1/4 L
29 | P | 150477 | 141 o COUPLING, Reducing, 1-1/2N.P.T. 1o IN.PT. ... .. 1
30 | P | 150477 { 144 o NIPPLE, 1-1/2N.P.T. x 46-1/2 .. 1
31| P | 32891001 o NIPPLE. INP.T.x3-1/2 ............... ]2
32| P | 41208091 e VALVE. Solenoid, 1 NP.T.......oo it 2
P | 752323091 e o PISTON AND PLUNGER ASSEMBLY 1
P | 74352)041 ¢ o COIL. 11OV ....ennn, e o
33|p 7558 | 091 ® TEE. 1-1/2x 1-1/2x3/4NPT. ... 1
34ip | 41813091 ® MIPPLE, 1-1/2N.P.T. xB-1/8 ..ot 1
35(p 5285|091 ® UNION, 1-12NP.T. ..o 1
36| P 7475|081 ® ELBOW. 1-172 NPT, o it 2
37 | P | 150476357 ® VALVE. Solenoid, /4 NPT . ...t 1
P | 764315] 493 ® o REPAIRKIT ...t 1
P | 764315( 490 e COIL.TIOV ..o 1
38| P | 29416{091 o NIPPLE. 1-1/2 N.P.T. x 2-1/2 1
39(P | 32866{091 o NIPPLE. 3/4NP.T. x4-1/8 ... 0ottt 1
\. i,
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY

9-27-40 | P | 32855 | 091 o NIPPLE, /4 NPT x 1-1/2 ... e 1

41| P | 150477 | 145 e NIPPLE, 1-1/2N.P.T. x 6-3/4 ... 1

421 P 5283 | 091 e UNION, I NPT e 1

43 | P} 91702 | 091 ® CHASE, NIpPI& « oot 2

44 | P | 33738091 o BUSHING, ReAUCING .. covti i 3

a5 1 p | 32885091 @ NIPPLE, ITNLP.T. X2 e 3

46 | P | 23345091 @ BOX, JUNCHION . .ttt 2

47 | P | 233461091 0 COVER, BOX .0ttt a e 2

48 | P 9613 | 091 SUPPORT. PIPE & outiiiiat et 1

4g [ P | 76239 [ 061 NUT, 174-20 . L0 6

50 { P | 39591091 CLAMP, Pipe, 1. .t 1

511 P | 1504741973 NIPPLE, 174 x A-1/8 e 1

52 | P} 10332 |09 CLAMP, Pipe, 1-1/4 .. ... o 1

53| P 3848 ; 031 SCREW. 1/4-20 x.3/4 ... 4

54 1 P 10333 | 091 CLAMP, Pipe, 1-1/2 .. .. 1

55 | P { 150474 |972 NIPPLE, 1/4 X 2-3/8 . o o\t 1

56| P 18678 | 091 WASHER, LOCK, 174 .. .. o 4

57 | P | 150475 | 955 OPERATOR, ROCKEr .. it e it imenae e 1

58 | P | 150475 | 956 SWITCH, ROCKET .ottt 1

56 1 P | 150476 {405 CABLE ASSEMBLY, Steam Booster . ... 1

60 | P | 150476 | 416 CABLE ASSEMBLY. Steam Treatment ....................... 1
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-28- P | 1504761548 ACID/NEUTRALIZER OPTION {CRWONLY) ............... X
1| P} 150476 394 TUBE. 172 0. DT e 1
2| p| 77220|0861 FITTING, Compression, 1/2 0.D.T. x 1/4 NP.T. 1
3P| 78896]|061 FITTING. Compression, 1/20.D.T.x 1/2N.P.T. ...... A
4 | P|150476|395 TUBE. 172 O D. T e i 1
5 | P{ 150476234 INJECTOR ASSEMBLY .....ooviviieints e 1
6 ..
7| P| 150476} 267 o MANIFOLD ASSEMBLY, 1/72NP.T..........ovnt 1
8 NOT USED .ttt
9| P| 78896|061 e FITTING, Compression, 1/20.D.T.x 1/21PS. ... R |
10 | P | 76947061 ® VALVE, SWING CHECK ... .oviineeiereiaiiiieiienneas 1
11| P| 40523063 o NIPPLE, 172N P.T. x4 ... . e 1
12 | P | 150476 | 392 0 NOZZLE it e e e 1
13 | P | 150476 | 390 @ EJECTOR ittt it e 1
14 | P} 40526063 e UNION. 1/2 N P T . e 2
15 | P| 40519{061 @ NIPPLE. 1/72NPT. x1-1/4 ... e 3
16 | P | 150476 |179 e VALVE. Solenoid, 1/72N.P.T. ... 1
P | 7643151485 o 0 REPAIRKIT ..o i 1
P | 764315486 8 8 COIL .ttt e 1
17 | P | 150476 | 393 o ELL.Street, 1/2N.P.T. ... . e 3
18| P | 150476173 e VALVE. Solenoid, 1/4 N.P.T. x 1 1
19| P | 77345061 o NIPPLE.1/4NPT.x1.......oivieniins 2
20t P | 74661061 o BUSHING. Reducing, 1/2NP.T.x 1/ANP.T. .............. 4
21| P | 40525061 0 TEE. 172N P T et 1
22| P| 77220061 ¢ CONNECTOR. Male, 1/20D. x 1/4NPT ................ 2
23| P | 39334061 @ PLUG. PIP@ .ot ivee et er e 4
24| P 51080061 e ELL, Compression, 3/8 LP.S. x1/20D.T. ...........oovhee 1
25| P | 1504761477 o BRACKET. Valve SUpport.......ovevviiiniiiaeiiraannns 1
26 | P| 75297061 © CLAMP. UBOI, 1/4-20. . ... ..ot 1
27 | P | 150473 295 o WASHER. Flat. /4 ... ... e eiees 2
28| P 19686 | 061 o WASHER. Lock. 174 ... ... i ees 2
29| P} 76239061 @ NUT Hex. 174-20 . ... ..o 2
30| P| 33061]061 ¢ SCREW. Socket Hd. Cap. #10-32x5/8 .................... 2
31| P | 150473 | 301 o WASHER. Flat. #10 . .................. 6
32| P| 49353|061 e WASHER. Flat. #10 ................... 2
33| P 19685 | 061 o WASHER, Lock. 810 ................ 2
341P 8647 | 061 o NUT. Hex. #10-32 2
35| P | 44733061 e CROSS.1/2NP.T. ......oiiiin, 1
36 NOTUSED ....coiiiiiiiiiii e 1
37| P | 74666 | 061 @ COUPLING .......ooiiiiiiines 1
38| P | 40521|061 e VALVE.Ball,l 1/2NP.T. ............. 2
P | 754265 | 091 e o KIT: Seatls, Seat, Gaskets ......... 1
39| P 9613 | 081 SUPPORT 14 NPT..........ooivnns 1
(P 19686 | 061 WASHER. Lock. 174 ..... 2
41| P 76239 | 061 NUT, Hex, 1/4-20........ 2
2|P 28931 | 091 NIPPLE, 1/4-20 x 4-1/2. 1
43 1P | 39589|010 CLAMP, 174 NPT i RO I
44 | P | 150476 413 CABLE ASSEMBLY, V20 {(Acid)to TB4 ..................... 1
45 | P [ 150476 414 CABLE ASSEMBLY, V19 (Neutralizery to TB4 ............... 1
46 | P [ 150475 956 SWITCH. Rocker R IR |
47 | P | 150475 955 OPERATOR, ROCKET . ..ot vt ee e iieiie e e eenanes 1
.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [ DESCRIPTION ASSEMBLY
9-29- | B | 150477 | 068 DETERGENT INJECTOR ACCESSORY (Part10f2)......... X
1
21 P | 150473295 WASHER. Flat, 1/4 2
3| P| 76239}061 NUT. Hex, 1/4-20 4
4t P | 150476|394 TUBE. 1,.20.D. T ittt 1
51 P| 20229|091 FITTING. Compression, 1/2 ODT.x1ANPT. .....oovnnns 1
6| Pl 20173091 FITTING. Compression, 1/2 ODT. x1/2NPT. ....ooiinnnn 1
7 | p| 150476395 TUBE. 172 0.0 T ot 1
g | P | 150476} 415 CABLE ASSEMBLY, Detergent 1
o | P | 150476479 BUSHING. Snap 1
i0{P 39589| 010 CLAMP ............ 1
11| P} 28931|091 NIPPLE. 1/4 N.P.T. x Be1/2 o 1
12| P 96131091 SUPPORT. 1/4NPT........ 1
13|P 19686 | 061 WASHER. Lock, 1/4 ........ 2
14 NOTUSED .....cooivvinns
15 NOTUSED ... ...oiiiinnins
16 NOTUSED .. ioeiiiiare e
17 NOT USED o vveveererscemmmsse s e rmee s mens
18 | P | 150476)233 INJECTOR ASSEMBLY, Detergent ...t 1
19 | P | 150476389 « VALVE. Flow control, 1/2 NPT..... 1
20 P 1634|091 o ELL. Street. T/2N.P.T. i R
21 | P 1313|091 ¢ CONNECTOR, Female, 1/2 NPT s 1
22 | P1 30718|0%1 * ELBOW. Compression, 1/2 NPT.x3/80DT. ......-cv-- 1
23 1 P{ 49631091 o ELBOW. Compression, 1/2 ODT.x1/2NPT.. 1
24 | P| 41998|091 e VALVE. Swing Check, /2 1P, e 1
P | 44727091 0 8 DISC oo vereeeeann e 1
25| P 741151091 o NIPPLE. 1/2 Pipe X 1-1/2. . ovenninreeeennn s 2
26 | P | 150476| 392 @ NOZZLE it e e 1
27 | P | 150476390 @ EJECTOR L. oteiiiinamnnnees ey 1
28 | P| 89990091 @ UNION oot 1
291P 29163 | 091 o NIPPLE, 1/2 NPT . x1-1/4 ..ot 1
30 | P | 150476178 » VALVE. Sotenoid. 1/2 N.P.T.(V25) ... 1
p | 764315|489 o @ REPAIRKIT L.oooiivniniieemerrnmenrrnes A
p | 7643151484 8 8 COIL 28V, L uernirn v sarea s m o 1
31| p| 20173|091 e FITTING. Compression, 1/2N ..
2P 291971091 o NIPPLE. 1/2N.P.T.x9-3/4 .....ovvimnnrrneeree
33 | P | 841041001 TUEL WITE « o vveeeeasoneennsssmes e st
34 [R| 3500{817 TUBING. 1/2 O.D.T. NYION .. ocenareaenmnreseesneee *
35 | P | 150477092 DETERGENT CONTROLLER .......oooee
P | 761743 00 @ PCBOARD ..eoenttenneeeeannns
P [ 761741} 001 e KIT. Repair (Bulbs, Fuses, Lenses)
«When ordering, specily required length in feet.
9-73
flev. 8786 et

B-10




pulstar”SERIES

1 TB1
DETERGENT
CONTROL
-
L/
TB4
TB1
V25 ELECTRICAL COMPONENTS IN
TB-1 JUNCTION BOX FOR
DETERGENT INJECTOR
TQ DETERGENT
CONTROL
N

VIEW A-A
{2-CRE)

Figure 9-29A. DETERGENT INJECTOR ACCESSORY (Part 2 ot 2)

9-74
764174

B-11

(T0 XFORMER H-a1

Rov 8:86

pulstar”SERIES

e
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-29A- B | 150477 { 068 DETERGENT INJECTOR ACCESSORY (Part20f2) .......... X
50 NOT USED .
51 P | 12451091 SCREW,RA. HA..6-32x 1/4 ... ... 6
52 | P | 150474 | 248 TRANSFORMER . ... ittt i 1
53| P | 150475 | 740 RELAY. 3 P D T o e 1
54 | P| 84352 |002 SOCKET (J26-21) .ottt 1
55| P | 18538 | 091 NUT, Wil o e e e e 2
56| P| 195221091 TERMINAL RiNG ..o 1
57| P| 82675001 SCREW, GroUNG . ...\ttt ittt e 1
58 P | 30627 { 091 BUSHING, Strain Relief . ...t 1
59| P| 91694 | 091 TERMINAL, Quick Disconnect............. ... ...t 6
60 | P| 90618 | 091 TERMINAL, RiNg ..ot 2
61| P| 89590041 JUMPER, Brass. . ..ottt iiiee i caie i ees 2
62 | P | 150476 | 907 FUSEHOLDER ..ot e e 1
63| P | 764317776 FUSE, Cartridge, 2amp,Boxof5 ............................ A/R
P | 150477 | 093 INSTALLATION INSTRUCTIONS
\.
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Figure 9-30. DETERGENT INJECTOR ACCESSORY:
(For Cage and Rack Washers Equipped With Acid/Neutralizer Option).

(Part 1 of 2)
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-30- | B | 150477 | 067 DETERGENT INJECTOR FOR CRW WITH
ACID/NEUTRALIZE OPTION (Part1of2).................. k¢
1P| 81063 {001 ELBOW, Male, 1/2NP.T.x 1/20D.T.................. ... 1
2 | P [150476 1178 VALVE, Solenoid ................ 1
P 764315 | 489 e REPAIRKIT ... 1
P | 764315 | 484 e COIL,24V .............. P 1
31 P 29162 | 091 NIPPLE, 1/2N.P.T. x 1 3
4 | P | 89990 091 UNION, 172 N P T, i e 1
5| P| 76239061 NUT, Hex, 1/4-20 .. .. o it 4
6P 1634 | 091 ELBOW, Street, 172N.P.T. ... i 1
7 | P { 150473295 WASHER, Flat, 174 ... .. e e e 2
8 NOT USED .ot i
9| P {150476 | 415 CABLE SSEMBLY, Detergent. ..............oiiiiinninn... 1
10 | P | 150476 | 389 VALVE, Flow Control, 172N.P.T. ... i, 1
11| P| 77799091 BUSHING, SNnap ...ttt 1
12| R 3500 | 817 TUBING. 172 0.D.T. NylON . . o e ettt *
13| P | 150477 | 092 DETERGENT CONTROLLER ... ... iiiii e 1
P | 761743 | 001 @ PCBOARD ..ottt e 1
P { 761747 | 001 & KIT, Repair (Bulbs, Fuses, LENSES) ............coouvurunn. .. A/R
*When ordering, specify required tength in teet.
\.
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Va5 ELECTRICA
FOR DETERGENT MIECTOR TB1 ON BASIC UNIT
{FOR CLARITY ONLY WIRING
126 CONNECTED TO DETERGENT
10 DETERGENT ACCESSORY IS SHOWN.)
CONTROL
7 &)@
: ETI%: 3= 1o e 2
I 3 I
”Lm:_:g (10 TB1-A) e el = | e [ e .
T - ! 12 (T0 7B1-8)
[—-m',./' | {10-XFORMER H-1) ——{47] : Y {T0 XFORMER H:4)
- (10 1818y~ 12 }—" 57} (10 426
— TR (T0 26-21)
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vas

f::/

Figure 9-30A. DETERGENT INJECTOR ACCESSORY: For Cage and Rack Washers

Equipped with Acid/Neutralizer Option (Part 2 of 2).
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER [+ DESCRIPTION ASSEMBLY
9-30A- | B | 150477 | 067 DETERGENT INJECTOR FOR CRW WITH
ACID/NEUTRALIZE OPTION (Part20f2)........coovvevene X
20! p| 12451]091 SCREW. RA. HO., 632 X 174 ..ot iiiiiinecenes 6
21| P | 150474 | 248 TRANSFORMER . . oo eese et e e 1
22| p | 150475 {740’ RELAY, 3 P.D.T. oottt et 1
231 p| 84352002 SOCKET (U26-21) o' eeveeeeneainenee e 1
24| P | 18538091 WIRENUT, SMEIL + ettt eeee e aieceeans 2
25| P | 30627 {091 BUSHING. Strain Relief .. ....vuveveenenrieaineeeaaonns 1
26| P| 19522091 TERMNAL, RING. #10 ..o eeeasnntaaiee e 1
271 P| 82675001 SOREW. GIOUNG ..« \eeeeeaantecae et e 1
28| P | 91694 091 TERMINAL, QUIck DISCORMECE . ...t e e vnnuaee e 6
29| P| 90619 | 091 TERMINAL, RING o or e eeneniaannaneeeeanansees 2
30 P| 89590 | 041 JUMPER, BIASS . .« - evveteenineeeean e ee e esons 2
31| P | 150476 | 907 FUSEMOLDER et ettt eee e e 1
32| P | 764317776 FUSE. Cartridge, 2amp. Boxof 5 ... A/R
P | 150477 { 083 INSTALLATION INSTRUCTIONS
L .
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NOTE Fai Electnica: Cannections
See Wire L3t

Figure 9-31. REAR CONTROL ACCESSORY PACKAGE.
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~
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-31- | B | 150477 | 064 REAR CONTROL PACKAGE .. ...\ otineanieianaieans X
1| P 84104 001 WIRE TIE, PIASHC . ..o eveie et 6
2 | P | 150476 444 CABLE, Interconnect "C™ ... ... ..o 1
3 | p| 150475 \s PANEL. Primary COMIOl . - .. oo eeeeeireeenaanoaeeei ;
AN
AN
\, ’
\\ Ll
AN
P | 150477 | 065 INSTA&.\A\TION INSTRUCTIONS
.\ N
!
\. s
9-81
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Figure 9-32. ELECTRIC BLOWER
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NOTE. Fas Electrical Connections
See Wire List.

— SEE DETAILA

BLOWER

o

L
GROUND SCREW ~ A

BLOWER —
MOTOR @

T0 BLOWER |
101812

101818

DETAIL A

ELECTRICAL COMPONENTS iN
JUNCTION 80X 78-1

ACCESSORY. ELECTRICAL BLOWER ACCESSORY
9-82
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- A
FIG. & s
INDEX v UNITS PER
NO. c DESCRIPTION ASSEMBLY
9-32- | B ELECTRIC BLOWER ACCESSORY ... .o X
1P VENT. Reli@f ...t it 1
p 0 FOAMINSERT ...ttt e 2
2P BLOWER 1
P e IMPELLER 1
p MOTOR - oottt e e e e e 1
3P BRACKET, Mounting 2
alp BOLT. Hex Hd., 1/4-20x 1-1/4 4
5P WASHER, LOCK, 1/8 . o teieeoeannes e 8
6 (P WASHER. Flat, 1/4 8
7P NUT. Hex. 1/4-20 8
giP ADAPTER. Biower (2" to 127) 1
g |P CABLE ASSEMBLY, BIOWET ... o0orcrnnereoneaeiaees 1
10 NOT USED
1P SOCKET (J2B-18) .« vv e eeeanesim e eensnns e 1
12 |P SCREW. Round Head. 6-32 x 1/4 2
13| P RELAY . oo ie et eeneaeen s 1
14| P TIE, Wire A/R
15 | P TERMINAL, 18-14 AW.G, .187 Tab 6
16| P WIRENUT, SI8IL L. e enteeiieaneien e 2
INSTALLATION INSTRUCTIONS
9-83
Rev. 8/86 474
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10137 CIRCUIT BRKR - 10 BLOWER
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VIEW A-A
(1-CRE)
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i ORE

VIEW OF
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i o~
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Figure 9-33. ELECTRIC DAMPER ACCESSORY.
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1PER MOTOR JUNCTION BOX

DAMPER

T8-1 JUNCTION BOX

(FOR CLARITY ONLY WIRING i
CONNECTED TO BLOWER

ACCESSORY IS SHOWN }
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s
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER C DESCRIPTION ASSEMBLY
9-33- | B | 150477 | 119 ELECTRIC DAMPER ACCESSORY ... ... ... it X
14 P 1150477 | 136 DAMPER ASSEMBLY, Motorized ......................ooans 1
P | 150477 121 O ACTUATOR ..o s 1
2 | P| 150476 | 926 VENT, Reliet ............. 1
P | 150477 | 161 e FOAM INSERT 2
3| P | 150477138 CABLE ASSEMBLY, Electric Damper ........................ 1
4 | P| 38097061 SCREW, Fiat Head, #8-32 x 3/8 1
S | P | 150475740 RE LAY L e e 1
6 | P| 12451|09 SCREW,. Round Head. #6-32 x 1/4 . ....................c.ovne 2
7 1P| 84352002 SOCKET (J26-18) 1
8| P 91694 | 091 TERMINAL, 18-14 AW.G,, 187 Tab ........... ... ... ... 6
P 1150477 |139 INSTALLATION INSTRUCTIONS
\
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ﬁ
. . FIG. & s
INDEX PART v UNITS PER
NO. NUMBER [+ DESCRIPTION ASSEMBLY
9-34- | P | 150477 |009 BOTTLE WASHER CART, Steel Flanges .................... X
P | 150477 (010 BOTTLE WASHER CART, Stainless Steel Flanges® .......... X |
PART OF ITEM 3 :
.\ AT OF 1TEM 2 1| P| 1504761176 VALVE, SOINoid (V17) «oonrte e e 111,
@ P p | 764315 479 0 REPAIR KIT oo e 111
S?,f/ @ P | 764315 | 480 @ COIL, 110V, oottt e et 11
| . @ 2 { P| 78292 !091 CONNECTOR, Tube, 3/80.D.T.x /4NP.T. ................ 2|2
! \ I 3| P 44790 |045 “U" BOLT, With Nuts & Bars, 5/16-18 ............coovreeee-. 212
N 4 | P 150476 262 PLATE, MOUNtING . .ovveniinnc e . 1
s | P | 91147 {061 WASHER. Lock, External Tooth, 5/16 ........... A ala
6 NOT USED )
7| P {150473 | 148 BOLT, Hex Head. 1/4-20 X T ... oo ieeeiiaa e aiees ala
8 | P | 150476 | 168 CYLINDER, Air, 1-1/2 Bore.. . 10
9 | p| 150476 | 153 BRACKET, PiVOl . ... ieiiiieenianeioanns 2|2
10 TUBING, Nylon, 3/8 0.D. x 60 11
11 | P| 80901 |091 ELBOW, Compression 3/8 O.D.T.x 1/8N.P.T. .............. 212
12 | P | 150476 {154 CLEVIS. Piston Rod 111
13 | P | 150476 |296 ASSEMBLY. Level Arm .. 1]
14 | P 1150476 |629 PIN, Groove, 1/8 x 3/4 11
151 p | 150476 |174 VALVE, Butterfly (Crane 42-SS-2) R
16 | P | 150476333 ELBOW ASSEMBLY, Steel Flange 1
p| 76239|334 ELBOW ASSEMBLY. Stainless Steel Flange 1
17 | P 196861338 BOLT. Hex Head. 5/8-11X4-1/8 ........oeaieaeoos 4|4
' ‘ 18 | P | 150476 | 061 NUT. Hex, 1/4-20 ., . .ooovveenenn. 717
19 | P| 19692] 061 WASHER. Lock, 174 . 31i9
20 | P} 150475351 GASKET ..t IR
21| P | 150476061 WASHER, LOCK, 5/8 ....vvennnnn 44
22 | PI 32467061 NUT, Hex, 5/8-11 .. ..o 4 |4
23 | P | 150476 398 NIPPLE, 1-1/2N.P.T x2-1/2 ... 141
e 24 | P | 150476 | 399 ELBOW.1-1/2NP.T. ... ...... 11
: 25 | P 1150473158 ADAPTER, Male, 1-1/2N.P.T. ... 141
i 26 | P 1504761332 HOSE ASSEMBLY R
l 27 | P} 150476154 SCREW. Hex Head Cap. 1/4-20 X 3/8 ........ooovvvvennnn 212
|
' FRONT OF SECONDARY PANEL
NYLIN HOSES
} T0 JYCINDER
ied S ¥ 0
!
PRI RO VT -/ i
JONETI8N B0y
T !
oS i,
EN[Z=3R )
Hill 1 el
) Lo -
’ s AEAR OF SECONDARY PANEL
Figure 9-34. BOTTLE WASHER CART ACCESSORY. . ‘ .
9-86 9-87
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< N\
FIG. & s . ‘
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
| 9-34
(Cont'd)
28 | P | 1504761463 ELBOW. Male, 45°, 1/2 OD.T. x 1/4NPT. ..ot 1
20 | P | 150476 454] | CONNECTOR. Male 1/20.D.T. x VANP.T. oooorninennn 1
30| P | 150476|412] | CABLE ASSEMBLY (V17 to Junction
Box TB-5). NOTSHOWN .. it 1
31| P| 150473295 WASHER, Flat, ¥4 ..o 13 (13 R
32| P| 150475 (956 SWITCH, Rocker 141 ;
33| P| 150475955 OPERATOR, ROCKEN .+ .« eevnaneicnenns 212 :
34| P| 43893067 PIN, Groove. 178 Did. X 3/8 ... .oevireii s 1] i
35 P| 18538091 WIRE NUT. Smab ...oeeennneenns 212 :
36| P| 84104001 TUE, W - v eeeeee e eeneeeaeeeeee . tala |
37 | P | 150475 {977 TERMINAL .o oointiee e 2|2
38| P| 150475 |978 TERMINAL .. ooieaeannins U 33
P | 150477 {001 INSTALLATION INSTRUCTIONS
NOT USED
P
o 9-88 9-89
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NOTE For Electiical
Connections
See Wire List

10 781 CIRCUIT BRKR
TO TBi-1

10 J26:18

Figure 9-35. DUCTLESS VENT (VAPOR ELIMINATOR) ACCESSORY.
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VIEW A-A
(1-CRE)

FOR CLARITY ONLY WIRING FOR
& y16 SOLENOID IS SHOWN.

10 BLOWER
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101816
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GROUND
SCREW
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C-14

r

FIG. & ]

INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
9-35- | B 150477 | 106 VAPOR ELIMINATOR ACCESSORY PACKAGE ............. X

1| P| 150477} 101 CONDENSER ASSEMBLY, Vapor .........ooooireoeonnenin- 1
P | 150477 100 o GASKET, TOP COVEP .. vviniieincin e iz e 1
p| 150477 | 161 0 FOAM INSERT .« . ottt e e ine i 2
2| P| 150477107 ELBOW. Insert, 2 NP T80 2 ooviiiniaieaaneaaemaeeenns 2
3t P| 150477 113 CLAMP, Hose, 2-3/4 Dia 4.
4| P{150477 110 HOSE. Drain, Top, 21.D. X8 .. ... e 1
5| P 150477108 ELBOW, Insert, 2 ......... e 1
6 { P| 150476358 CABLE ASSEMBLY, Vapor Eliminator Solenoid V-16 ........ 1
71 P 150477111 HOSE. Drain, Side, 2 1.D. x 110 L 1
8| P| 150477154 NIPPLE, 3/4 NP T.x53/4 ............. 1
9| P| 150476 |966 UNION, 374 N.P.T..... PR 1
10 | P j 150476 |993 NIPPLE. 3/4 NPT, .. ..o, 2
11| P| 150477153 TEE. /MNP T ..ot 1
12 { P| 150476183 VALVE. Solenoid, 3/4 NPT (V16) . ....ooiiiiiainees 1
P | 764315} 491 o REPAIRKIT ..ooovoiiiiinnon. 1
P | 764315|478 0 COML. 10 V. ottt 1
13 | P | 150476397 ELL. Street, 45°. 3/8 NPT .. .. i 1
14 | P | 1504771155 NIPPLE. 3/4 N.P.T. x 4-3/4 1
151 P 3443|001 « | PLUG. Pipe. 3/ NP T i 1
16 : NOT USED
17 NOT USED
18 | P 150476 (423 CABLE ASSEMBLY, Blower...... 1
19 | P 150477075 ADAPTER. Blower............... 1
2014 P 4685|051 BOLT. Hex Head, 1/4-20 x 1-1/4 .. 4
21| P 19678|041 WASHER. Lock. 1/4 ........... 8
22| P 1504771094 BLOWER ... i 1
P | 764316 {740 ® IMPELLER .\ vttt ettt e 1
P | 764319 |888 @ MOTOR ... i 1
P | 764317 |604 @ SHAFT, EXIENSION vt iertininaaaaaeeee e 1
23 | P| 1504771082 BRACKET. MOURTING « ..\ e oitioneeee i 2
24 | P | 150473295 WASHER, Flat, 1/4 8
51 P 3097 {041 NUT. HEX, 17420 . oottt 8
26 | P | 150477112 DUGT oo e e e 1
27 | P | 150477095 CLAMP, HOSE. 8 DI, . vcveeeetiiniier e a4
28 | P | 15047709343, | HOSE. Flexible, 8 Did. ......ooviveicoeme A/R
29 | P| 84104001 WIRETIE .ot : 6
30| P| 12451091 SCREW. Round Head, #6-32x 1/4 ....... 2
31 | P 150475[ 7401 [ RELAY ..o 1
32{ P | 84352002 R 1
331 P | 91694| 091 TERMINAL. 18-14 AW.G.. .187 Tab ... 5
34| P | 176911091 WIRE NUT. Small ........... PN 2
P | 762650 108 KIT. To Replace Biower With Venturi Vapor Removal
System (Puistar 3000 only) ...t i A/R]
P | 150477117 INSTALLATION INSTRUCTIONS
$ H
9-91 -
Rev. 8/86 7anza’




pulstar”SERIES

Y
o

== ==Y
P ity AN (e

VE,‘-\“

DETAIL A

Figure 9-36. INTERNAL VAPOR REMOVAL SYSTEM.
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DETAIL B

REFERENCE
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FiG. &
INDEX
NO.

PART

NUMBER

o<y

WO~ OB W =

'U'UTJ'U'“'UI?'U11'0'UT)‘O'U‘0'!J'U'0'U'U‘U'D'U'U'U'UH‘U‘U'U'U'O'U’O‘U'D‘D'U‘U'U'U‘D'U'U'U

150475
150475
150473
150476
150473

19686

76239
150476 |.
150476

29163
28916
29202
4912
37863
13638
74661
150476
150822
150475

‘150476 |
44790 |1

24282
150476
150476

150476

150476
1616
150476
150476
150477
150476
150476
78896
40525
74115
39334
150474
150473
150476

150476
50240
81059

150474

150477
83021

460

001

UNITS PER

DESCRIPTION ASSEMBLY
INTERNAL VAPOR REMOVAL SYSTEM . ...........c.ooviinsn
SPRAY ASSEMBLY .. ... e 8
GASKET. Manifolds .. .....oovneininirmiin st ieiraens 8
CAPSCREW, Hex Head, 1/4-20x 1 .............o.5 et 48
COUPLING, 2 MG < e e evti e eteeeiava i 2
WASHER, Plain, 1/ .o .o ii s 73
WASHER, LOCK, 174 .. oo v 61
NUT, HEX, 17420 . 0ieiini it eiei et 29
MANIFOLD ASSEMBLY, Spray, Non-ServiceSide . ............ 1
PROBE ASSEMBLY, Detergent 2
NIPPLE, 1/2 NPT x 1-1/4 Long - 2
NIPPLE, 1/2NPT X 7/8LONG . ..o ieiiiieiaeiiiiiianes s 10
NIPPLE, 1/2NPT x 11LONG . ... oot 8
TEE, 1/2 NPT x 1/2 x1/4NPT ....... O S, 8
ELBOW, 90° Reducing, 1/2 NPT x 1/4 NPT ............. e 4
THERMOMETER . . ...t e it e 1
BUSHING, Reducing, 1/2 NPT x 1/4 NPT ... e 1
CONNECTOR, Union Assembly, 1/8-27'NPT 1
PROBE, Temperature .. «.....c.coveeieineneraeec oy 1
DETECTOR, LiGuid LEVE! . ... ivieiiiaeeeiriiines 4
PLATE, MOUNING .« eieeesreemnrcenenmeseeaaeeesia e 1
U-BOLT, 5/16:18 with nuts.and bar. . .............. 4
WASHER, Lock, 5/16 external tooth ............ . 8
LEVEL ARM ASSEMBLY .........ooviininne 4
CLEVIS. Piston Rod . ..., c.oviniicennnnnees R )
CYLINDER, Air, 1-1/2BOT@ ...\ n e mmnnnnirneee 4
BRACKETS. Pivot (Paif fOr #25) ... . cv.unimererrcnnerneenoenon 4
ELBOW. 90°, Reducing, 1/4 NPT x 1/8NPT ...t 110
ELL. Street, T/2NPT it aietiinan i 2 X
PLATE, MOUNING . ... .oonitveecii e ae e 1
COVER, Vapor Elminator. .. .......ooorrarerrermmenanaaaas 2
PIN. Groove, 1/8 Diameter x 3/41LONG .......oovvvveiieiens 4
ACTUATOR (4-S0IBNOIAS) . . . <. onrennreneeeeinennonees 1
CONNECTOR. Male. 1/20DTx 1/2NPT.............oveee 1
TEE. W2 NPT e 1
NIPPLE, 1/2 NPT x 1-1/2 NPT ....... 1
PLUG, Pipe, 1/2NPT ............. 2
WASHER, Sealing. 5/16.1.0......... 60
SCREW, Truss Head Slotted, 1/4-20'x 1/21Long......c..ooooine 120
PLATE. Back-Up.........cocnvinn S 1
TUBING. Nylon (Approx. Total Length: BFL). ..o A/R|
U-BOLT. 1/8-20. . ...t ve e s a et 2
REDUCER, Busking, 1/2NPT x J/4NPT . ..........oovnnviennn 2
CONNECTOR. Male, 1/20DT x 1/2NPT......... e 2
NOZZLE, SPIAY ..o oo oieeeeianennrnnie i 10
PUPE ottt PR I
U-BOLT. 1/8-20 . .. ..ot iiitiia e ieeen e 2
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