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SAFETY PRECAUTIONS

The {ollowing are personnel (WARNINGS) and equipment (CAUTIONS) safety precautions 10 be observed
when operating or servicing this Washer. The page or pages on which they appear in the text of this manual
are indicated by the number in the lower right-hand corner of the precautions.

REPAIRS AND ADJUSTMENTS, OTHER THAN THOSE DESCRIBED IN THE INSPECTION
AND MAINTENANCE INSTRUCTIONS, SHOULD BE ATTEMPTED ONLY BY EXPERIENCED PERSONS
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!
a-1

IN PERFORMING THE CHECK OF THE AUTOMATIC STOP, OPEN DOOR SLOWLY AND
STAND AWAY FROM DOOR OPENING. IF SWITCH IS MALFUNCTIONING, HOT WATER MAY BE

SPRAYED THROUGH DOOR OPENING. )
4-

SYYYREGITE 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 joings.‘

- 7-2
Make sure wash tank is' empty before removing water level detector. ra
Hand-tighten only the knurled knob in the adapter of the rotary spray arms. rs.76
Before removing the thermoswitch, make sure sump is empty. v
IXYIIGETE Do not use detergents with high chioride content which may be harmtul to stainless sl?el. 22

Rev 6 83
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SECTION 1

GENERAL INFORMATION

1.1 APPLICATION AND DESIGN

The product literature included in this section contains technical data relating to the principal descriptive
and 1dentifying characteristics for PULSTAR 5000 Laboratory Glassware Washers. The literature is informa-

tional rather than instructional. It provides and conveys. textually and illustratively. a general concept of the a .
equipment, its purpose, ¢apabilities. limitations. and technical specifications. BRI B g;}
quis P puistar *500C g TECH | =
GLASSWARE WASHER i DATA ] ¢
L s vertical sliding door ! J o
DESCRIPTION . 5
Microcomputer-controtled laboratory glassware washer sulomat- -
cally washes and ninses faboratory equipment according 10 cycle m
selgcuions Pre-wash. wash, rinses, including purified-water rinse
times are individually adjustable to compensate for widely varying
soit conditions
Application v
For use t laboiaioies and hospral ce -
7emis e nash g
simar sqopmean’ m
o -
Size and Type
= Washer sizeis a4 W75 Hy 3T w1118 x 2605 £ 757 »m) Doos
anarunn e 24 W v 23 H AN v 388 mmav Chambar capaciv
accontnodaies a loading rack 20 sq (508 mm) Verical shding
doorist are designer as a space-saving lealure Foi pass-
thiough operatior ihis senes of v« ashzrs offers a ¢oubdle-doos
mode!
Standards
The washer meeis apphcable requiremenis of he following
. standards: Tyoical only — some details may vary.
) THE SELECTIONS CHECKED BELOW
Underwriters Laboratories Incorporated APPLY TO THIS EQUIPMENT
- Califorma Seismic Requirements — Title 24 (Dwvision T-17 of Part 6) Modet Options (Factory Instatled)
‘ I of the Cilrforma Admimsirative Code 3 Single Door 3 Vapor Condenser
) > free Standing 1 Puritied-Rinse Water Purp
' . National Piumbing Code = For Recessing Through 1 Purified-Rinse Water Pump with
One Wali 20-Gallon Storage Tan
2 Doudle Door i
- Accessories
i1 Water Temperaiure Boosier {see
Wash/Rinse Tank Healing separale product literaiuie)
DESIGN FEATURES 2 Steam (closed coil) 21 Malenials Handling Accessones
= Electiic (see separate product lnerature}
Control Panel .+ 200 Vot

230 volt Item No.

Microcomputer monitors and controls System  operations and © 460 Vot
functions Cycie proceeds automatically through pre-wash, wash, 60 Vohi Location(s}
detergent-injection. and finse phases Completion of cycle is

indicated visually and authbly =

i-1 Because of American Sterier Company s continuing (rogram ot research ang alt ano are subjéct 10 change witheu! nohce
This data is ntended tor the excluswe use ot AMSCO customers inchiding archutects or desipners Remroduction in whole Of in past by others is prohibited
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. Quartz-crystal based timing. Microcomputerinputs from thumb-
whee! switches accurately set pre-wash, wash, and rinse times
Digital readout shows time remaining for gach phase of the
sglectea:Cycte. Timing automaucally resets upon cainpletion o
stopping of @ cycle. Automatic reset eliminates need to reprogram
timas between repeated cycles.

Cycle Monitaring. Chamber door must be closed 10 miﬁaze a
cycle. 1t the door is open. stalus light DOOR OPEN alerts
QDErator .

convg’ panelvs Mluminated only when power s on. and shows cycle
staius. warning signals. cycle phase indicators, digital readout.
and cycle START and STOP selections. Time readout 15 by large,
easy-i0-see seven-segment digital display that first indicates set
ume and then, as cycle continugs, counts down remalning phase
time. Cycle selector requires positive force to actuate. cycle selected
is ciearly indicated.

Secondary Controls are benind a hinged door beneath the primaiy
control panel. These controls allow the operator io select the
tyoe of washing cycle appropriate for different soil conditions.
Timer setings for each of the tour gycle phases. PREWASH,
WASH. DETERGENT. and PURIFIED RINSE. are made individually
on s oanel by four thumbwhee! timerss. Set points tor
paEWASH and WASH are adjustable in increments of one minute.
from 0-95 Set ooints for DETERGENT and PURIFIED RINSE are
adjusiabiz ipincrements of one second. from 0-99. Zero settings
result 1 an individual phase being omitted from a cycle. in
addiion o the adjustable times. each cycle includes a one-
iz power ninse” followed Dy a two-munute fresh-water
anse These rinse phases follow the wash phase and pracede the
Suiiisgdemaigi ninse. The diagd times for the "pow e iinse” and
frasn-waie( cennot be aliere¢ by an operatei bul may be
changsd wiihin the range of 0-15 minutes by servics gersonnel

4150 on ine secondary panel are the POWER ON/OFF swiich,
TANK DRAIN switch. HEAT ON/OFF, LIGHT ON/OFF. and
CATENDED CrcuE Sswilches. ine DRAIN TANA swailh 15 fui
draining ine wash tank before a cycle is started. {f the tank is nat
drained. the iinal rinse water will automatically be r2used as the
orewash water in the following cycle. The HEAT ON/OFF switch
15 for wasthing neat-sensitive materials. In the OFF position, 1t
prevents nnse of wash water from rinsing above the temperature
of the hoi waies supply or dropping betow 120°F (49°C) during the
wash and “power rinse.” The pre-wash and final rinse water are
mainiained at 120° F {49° C). The chamber may be ifiuminated by
the LIGHT ON/OFF swiich. The EXTENDED CYCLE switch is for
overriding ihe thumbwheel swilch when extending or shortening
the length of a pre-wash or wash phase.

Safety Features

Controls prevent start of cycle if the door(s) is open DOOR OPEN
light wili be on.

)t the chamber door ts opened during a cycle. the conirols will
terminate the cycle Cycle may be reimitiated only by pressing
START setecior

Recirculating Wash/Rinse System

Foi the pre-wash. wash and “power rinse” phases of the cycle,
water 1s recirculated through the piping system by a pump driven
by a 7v-hp molor. Rotating sprays in the chamber forcetully
apply water to the Joad at therate of approximately 125gpm (473
Ipm). Spray nozzles are designed 1o provide full, efficient
coverage of the load during processing.

Recuculating waler 1s containgd 0 a staintess-stee wash tank
with a fourteen-gallon (53-titre} capacity Water level is con-
trolled by low- and high-water level sensors, and coirect water
temperature is maintained either by a steam coit {steam-pow-
ered units) or by electiic heaters (electnically powered umts)
For installation where inlet water is not available at 140° £ {60°
C). an optional water temperature boos'ar 1s available (either
steam or glectric) — see separate proguct literature.

Pischarge water from Ihe wash tank is automatically cooled 10 at
Jeast 140° F (60° C) before entering the building drain.
Noncirculating Rinse Water System

Far the tap-water rinse and purified-water rinse phases of the cycle
water flows througfi a pining system independent of that used for the

circulating water. This system provides protaction aganst,resigiel E
contamination from soit-taden wash water. .Thg:n?mcfrcij_laimg .

piping terminates at a hydrautically operateg réitary head in the
bottom of the chamber and a stationary spray system in the t0p
of the chamber.

Optional Equipment for Purified Water

Where the purified-water supply pressure is less than 25 psig
(1.76 kg/cm?), the washer requires the optional stainless-sigg!
pump. The pump-is % hp. capable of delivering 10 gpm {38 Ipm»
and is mounted within the tower service compartment.

Whare the purified-waler supply is less than 15gpm (57 tpm}. ine
washer will require both the pump described above and a 20-gal-
lon (76-litre) stainless-stzel storage tank The storage tank witl
be mounted on tep of the washer, and will include cover. level
control, and overftow stand pipe.

Coupler/Diverter Device

For use wath the manijold dollies (see separaie moduct fiteraiute:
when it 1s desired 1o wash the inside and outside of various types 3
fiasks. Cyui0sis, DOlies. Gf pipéties. Opeiales Sunulianesusy & -
\He upper and lower spray systems for thorough cleaning. The
diverier 1s engagad manually Dy operaling a hangie below e coniro:
pariel. |

Venting

The washer has a 4-1/16 (nch (103 mm) culf at the top for
connection {0 the bnlding ventsystem Available as artaccessory
15 a iotally seli-contained ductless vent system With this veniing
system. no connection to 3 building duct is required.

Filtration System

The filfiration System 15 designed 0 proiect washer components
irom damage of clogging This is accomnphshed by screens ang
fiiers which are easily removable for cleaning Also all waies ang
steam supply lines are provided with strainers

Servicing

Microcomputer is exposed for service by the remaoval of 51¢ SCIews
and the front of the panel for iagnostic puiposes light-emitting
diodes (LEDS) on the punted circutt boards ndicale presence of 3
signal to associaled valve o1 other electucally operated devicr
Pipiag. valves, and other glectncal components aie 1 d senvie
compartment, casily accessible Huough the access door at the hwer
front of Ihe washer These features should reduce downhme ioa
minimum

A- 11

TECHNICAL DATA
Controls

Microcomputer 15 a totally sel-sufticient 8-t parallel compuier
fabricated on a single sihcon chip, using N-channal siicon gate
metar-nade semicanducior {(MOS) process. This fabricaiion repre-
senls today s state-gi-the-art technology in large scaie inlegraied
(LSH circunis

Coniro} Power Supply Requirement is 120 voits, 60 Hz singie
prase Integrat powsr supply provides reguiated 5 VO for use n the
oo wwls eNd uhregutated 28 VDC for the < .
fargs Soters,d valves operaie on 120 VAC

Door and Chamber Design

Walls doors and chamber are of stanless steel, cesigned {0
marmian extenor metal surfaces at no more than 25° F (1% C) above
standard ambient room temperature.

Door has tinled tempered glass viewing winoow. Door 1s
designed to prevent water- or vapor-leakage guring e cycle A
waterproof service hght, wiich can be teft on during washer
operation, illuminates the charber intefior

Mounting Arrangement

A single-dour glassware washer can De {uinisied as a cannet-
enclosed free-standing umit or for recessing through one wall
The umit for recessing includes wall gaskeis Couble-doos
waghers come equipped with eypangable < #z o3rale ard canpe
used for freesianding or for recessng

Materials Handling Accessories

See separate product literature for details

ENGINEERING DATA

. AVERAGE UTILITIES.CONSUMPTION
. SIZE WEIGHT HEAT
Inches ibs (kg) Cold Water® Hot Water Steam Puritied Water LOSS
{millimetres) ; BTU/hr
gallons/cycle gallons:Cycle Ibsicycie gallonsicycle Eiectricity uths
(litres/cycie) {litres.cycle) {kglcycle) (titres/cycie) kw
» N & & {wash puinp)
T5H « 3L 1100 2% &8 10 5.45 .
2605H 4 787L] (498 79) 256 (+5) 11957+ 0 3070‘]';:’;*23"3'"9 10,000
B tetec neat option)
ta T LarLr somganser acd 7026 5) galions cycie [hires €vo S
.
43-71% ’ =
L r2ng. ——l 3030 ] . ,3;2,',;\
See Note ’ ——— 1753 T "-‘_j - il
TreSEie | o | | e
3B |3 Tame Ly limimas, gy : g Ot
. ! Ze BOnL oy L | L \-/—-J‘
i 0 D T ® oo | &8
) 001 ' 00r
2 . ! s
Raised i 0/ Raised | 00 7]
1 j
! <
2 25 !
s (633 | (639) ‘
74-12 Clearance || ! Clearance {
11892) o o o
{ = b
i H ]
Ll '
3
® 85 , © 864 ® Finished
6 wos || ) Work ~ Floor
® fol 5 Hexgni L 5 G Height @ :
e L B e P o AU
/. / 7/ s PSS S S s
FRONT VIEW SIDE VIEW SIDE VIEW
{Single Door) {Double.Door)
FREE STANDING MODEL

(SEE NEXT PAGE FOR SERVICE REQUIREMENTS)

DIMENSIONS ARE INCHES (MILLIMETRES) — DRAWING 1S NOT TO SCALE

This print is tor guidance when planning space and utifty services. Actual Instaltation prints may be oblalned from any AMSCO oitice or representative.
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OPERATING REQUIREMENTS
0, ®
I
@
®
@ HOTWATER — i 20PT 320°F160°Cr 40-60psig 12 82104 24
kg ¢ s 30 GPM 56 22+ cveier
@ STELM BETURN — * 2 &PT — a0t regusred i glecing tanx
nagiers ae specize
JHECK O SALL0DES
STEAN SUPPLY — 1 2 HPT 20-80 ostg {141-563 kgiem?
@ with 101bs mun flow raie cyelz 1250 tbs/hi) — Not required
i efecing heaiers are raquried |
HOTER [‘
£ AL SERVICE d H
@ :LECTRKI \L SEAVICE COMTROLS 120V 60Hz 1pnase 15 L Pioe wres are gl uitpts Bui i, L0 .
amps W R . . S
DRAlL — 2HPT f-nm 33 wware washer (sude and rear dra.n [ ’ ‘ d4
conrast gns ara a.a abfe gely one 1S reguired av 3 P gt A -
recommer ded) AMSED patu' oy @i agraint N
@ & 101B 10 VENT - ses mite 1ovent pot reaunied when dint R w ETT LS RN T UL i
1855 L E T 5 speL het LB DDy BTes
ELEGTRICAL SERVICE PUNP (Steam-heaied Unus) - 200 KT VI M A AR LAY e
Voli 60 Hz 3 Phase 20 Amps or 230 voli 60 Hz 3 Phase 5 et e St ot !
Amps of 450 Voit 60 ¥z 3 Paase 8 Amps an
ELECTRICAL SERVICE PUMP ang HEATERS (Eleclnr heated A oWher aery re e ealo gt e 0Tt b
Unitst — 200 Valt 60Hz 3Phase 73 Amps. or 230 volt 60 H- 352 e A £osr When turmanis aen ppnhed thin it
3 Phase B4 Amps or 460 Volt 60 Hz J§ Pnase 32 Amps Gitt can be magsted Hush o 4
This printis for guidance when planning space and utitily services, Actualinstaliplion piints may be obtainod lhom any AMSCO oMice or tepraseniative
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GLASSWARE WASHER
e single-door. bottom hinged

DESCRIPTION

Microcomputer-controiled laboratory glassware washer. automati-
calty washas &nd ninses laboratory aquipment according 10 cycle
selections. Prewash, wash, rinises. inciuding purified-water rinse
\imes are individually adjustable to compensate for widely varying
soil conditions

Application

For use 10 laberaionas and hospital central processing gepart-
ments for washing laboratory glassware. lrays, palient utensis
and other similai equipment.

Size and Capacity

Washer 2 S TEC M 31 L {1118 % 2605 % 78T

Door opeming 1s 24 W x 23" H (610 x 584 mmy). Chamber capacit
accommodates a loading rack 20" sq (508 mm).

Standards

The washer meets apphicable requirements of the following
standards:

Underwriters Laboratories Incorporated
Canadian Standards Association

Califorma Seismc Requirements — Title 24 (Division T-17 of Pant
6) of the Caliiorma Administrative Code

National Plumbing Code

DESIGN FEATURES
Control Panel

Microcomputer monitors and controls system operations and
functions. Cycle proceeds avtomalically through pre-wash. wash.
detergent injection, and nnse phases Compfetion of cycle 1s indi-
cated visually and audibly

19YSEN\ 91emsse|n)

Typical only — some detaits may vary-

THE SELECTIONS CHECKED BELOW
APPLY TO THIS EQUIPMENT

Mounting
O Free Standing
O For Recessing

Wash/Rinse Tank Heating

O Steam {closed coil}
{3 Electnc

Option§ (Factory Instalied}

= Vapor Condenset

= Puritied-Rinse Waies Pump

= Puntied-Rinse Water Pump with
20-Gallon Storage Tank

Accessories

Because of Amencan Stenhzer Comgpany’s continuing pragiam of research and

0O 200 Volt = Water Temperature Booster {see
0 230 Volt separale proguct hierature) )
O 460 Vo't = Materials Handling Accessottes
{see separate product literature)
Item No.
Location(s)
all i and are subject 10 change without nelice

Thig data is intended tor ihe exclusive use of AMSCO ¢ mehiding

CAMISCO TORD 1081
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o Quartzscrysial based timing. Mictocomputer nputs irom ihumb
wheel switches acCurately set pre-wash, wash. and nnse imes
tigital readout shows wme renaining for eacn phase of the
selected cvete Timung auiomaticaily resets ppon Lomplencn of
stopping of acycie Aulomali; reset enmiales Need 1 reprogram
tmes between repeaiad cysles

o Cycle Monitoring. Chamber Goor must be ciesec t¢ whate a
cycle, If the door s open. status fight DOOR JPEN alerls
operator

Control pane! ts lliurminated onty wnen power 1s 0 and s7uws Lyais
status, warning signals, Cycle phase tndicators. igrat readout.
ang cycle START and STOP setections. Time readout 15 by large
easy-lo-see seven-segment digial display that firshinciCaies setume
and then. as cycie continues counts down remalining ohase time
Cycle seiector requires posiitve foice 10 acivate Cyciz saiected (5
clearly inticated

Secondary Conirols are betund a hinger' door beneath tha pnmary
control pangl. These controls atlow the aperator 10 saleti the type
of washing cycle appropriate for different soll concsons Timer
setiings for each of the four cycle phases PREWASH WASH.
DETERGENT, and PURIFIED RINSE. are made indiiCudtty on this
pane! by foui thumbwheel timers. Seipoinis for PRIWASH and
WASH are adjusiable in incremenis one Mo >m 0-99
Set poinis jor OETERGENT ang PURIFIZD RINSE are wsiable 1n
wncraments of one second. from 0-99 Zero szings -esult in an
indimdual phase being omitied from a cycle In accdon 0 ihe
adiustable umes, each cycle includes 2 gne-Aunuie  power rnse’’
followed by a two-minute iresh water iinse Thess © 732 phases
‘ollow the wash phase ang oracede ™2 2. : s ~sg The
ftvad umes for fhe “power ninse  ang iresn-water 33 Sannot be

altered by an operaior but may be changed wihen ibe range 0f 0-15
minuies dy service personne!

ieh TANK
: Im: DYTENDED
CYCLE switches. The DRAIN TANK swiich 15 for drainung the wash
tank betore a cycle 1s staried 1 the 1anx s not dra.ne¢ e fnal
nnse water will automaicaliy be reused as ihe prewas? water i the
ioltowing cycle The HEAT OM OFF swiich 1 for waswng haat-
sensiiive matenals n the OFF postion 1t orevents nase o wash
water from nsing above ihe temperaiure of the hot vwater supply
The pre-wash and final rinse water are manianed i 120 F The
chamber may be Mlurmnaied by the LIGHT ON/OFF switch The
EXTENDED CYCLE switch is for overniging the thumbwheel switch
when extenting the tengih of a nnsg or wash phase

Saiety Features

Controls prevent start of cycle 1f the door is open DCOR OPEN
hght wili be on

If the chamber door 1S opened dunng & cycle ine conirols will
terminate thecycle Cycle may beremimiaied onty bv pressing START
selector

Pecirculating Wash/Rinse System

For the prewash, wash. and ‘power nnse’ phases of the cytie.
water 15 recirculated through the piping system by 2 gu® p drven
by a 7'»-hp motor Rotatmng and fxed sprays i thy wamber
forcefully apply water to the load at the rate of aporncately 125
gom. Spray nozzles are designed to provide full, et ent coverage
of the foad dunng processing

How cufaling water (2 GBRlaIE S o7 d SusnBol aut i Hda’ it Wl
atourteen-yallon capacity Waser ievel s controlied by iow- angrhigh
vaaler level Sensors and COres! water temperalyre 15 Manizines
s Dy A Sieam Con [$123™M pIARIEN unis) OF by elecinc heaiers
(glecincatly powered umils: For 731ailaions where inlet watar is not
avaiable at 140 F (60 §r ¢~ .obonal wiler femperaturs Boosie
s available (eher siear. ©r Aecing) - - §P <Bparats produc
Ifgratue

.

Discharge waier lrom the was™ ¢
lgast 140 F (60 C) before e

Nk 15 dutomalicaily cooled in &
g the dudding drain

Noncirculating Rinse Water System

For the tap-walgr nnse and o’ * 50-waler rinse phases oi the cycle
water flows through a prpin 1 tndependent of that used {or
the crcwaing water The s,sigm prowges protecten agamnst
resiqual contamination from 32 - agen was" & - The foncircy-
fating pipeng lermimnaies at CrzadGdy op Tta s, realin g
bottom of the chamber ano & siz:.onary spiay System n ike top of
the chamber

Optional Equipment for Purified Waier

Where the puniied-waier sLoz . crassure is less tran 25 psig (1 78
kg e ihe washer teqo ‘% "2 Opuonal sia 7'ess-sieer pump
Tne pump S "2 RO rarad Learg Y0 gpr and 1S rceniec
withinl ihe fower servCe 22T ment

Wherz tne puiiled-valer s.20 . §.8ss than *5 gpm 157 lpr) ine
washer wil require poir sesciibed above and a 20-gation
stainless-sieet storage tank 72 siorage tank will be miounted 60 log
of the washer ang &+ 17 "F IT:@r ievEi COAlrol 2nd overilow
siand pipe

Coupler/Diverter Device

For use wilh the manee & o2 2s see separale [ raduct higrature
Whett (L1b Utsildd U wasn ¢« sutarGua’» O ol W80 35,088 T
flasks. cylinders. bottles ¢ owpeites Operaies SiMLianeousty
with e upper and lower spoay Sysiems fo0 theokpk Lleamng
The diverier 1s engaged man.ay Dy N0eraty § 3 tecte 0N e
co rirol panel

Venting

The washer has a 4-1 16.nch 1103 mom cull at the tos for €7 ~eckion
to the bunding vent systerp  Asgabig a» an accessory o 1ota iy
self-contamed ductiess vapor efimination sysiem With the venting
system. no connection to a building duct is required.

Filtration System

The ittiration System s desianed to profci washer componenis a
damage or clogging Ths s cozemyshed by the use ot streens
and filiers winch are eas v ot ¢ M cieaning  Alsy 2 waly
and sieam supply hney are provic: 3 with slrainers

Servicing

Microcomputer is exposed 107 service by the temoval of six sgrews
and the front ol the panel +or d-apnosuic purposes hght emtiing
diodes (1 EDS) on the printed Gurcurl hoards mdicate preseace ofa
signal 1o associated valve or ather elecincally operaled device
Prping, valves, and other electical components are Wi ¢ S8nace
compariment, sasiy 1ccessible thiough the access door at ihg lower
front of the washer Thesg features should reduce downime o a
MMM
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TECHNICAL DATA
Controls

Microcomputer 15 @ totaliy se'sufiicient 8-tit parallet compuier
fabricates on a single sihcor ¢ using N-channel sticon gate
metal-onee  senuconducior 43S, process  This  fabnication
represents today S siate-pf-ing-ari  technology n large scale
integrated (LSH circuiis

Conlrol Power Supply Requirement 1s 120 volts 60 Hz smgle
ghise Intancy pawes ¢ oo o 7es cegutaled 5 VOC for use w
the togic cucuns and uncecu.ated 28 VDC for the cycle-ndicating
lamps  Sotenosd vaives anerz"s 3 20 VAC

Door and Chamber Design

Wahs, doors ana chamdes a 97 slanless steel, designd to
maintain exieror metal s.ates ai no more ihan 257 F {14° C)

above standard ambienl room temperatwre  Bollom wngen -
has tinted, salely glass viewing wmdow, Jncludes s -
accommodate matenial hangling cquipment. and s designed 14
support a 50-1b (23-kgj stauc load Doorgasketprevents wate”
vapor-leakage during the cycle Awalerproof servicelight. whicr
can be Ieit on during washer operation tliuminates the chambes
In1erio

Mounting Arrangement

The qlassware washer can he lurmshed as a cabinet-enciosed frze-
sianamg unit or for recessing tnrougn one wal. Tng vl 10f
recessing includes a wall gaskei

Materials Handling Accessories

See saparate product ierature for details

ENGINEERING DATA

AVERAGE UTILITIES CONSUMPTION
SIZE WEIGHT HEAT
I?Ches os {xg) Cold Water” Hot Water Steam Puritied Water LOSS
{mitiimetres) gallons/cycle gallonsicycle Ibs.cycie gallonsicycle Electricity BTU e
(titresicycle) (litresicycle) (kg cycle} (litresicycle) kW
s o ) 55 58 1wash pumol
2 5 ; : 037 tnse pur
X 79) 1250, 5 10.57 et 10 600
telec neai ophon}
L 43-7116 ] 30-3.4
\1103) —! 733
! nr-S'xo_raBe_— ' \73;(;" ! T
15 o > | Pl i
@68 | Tank ' Eliminator | :@ ‘@1:
i 3 ~ See Note 3 [ |
25
- (635)
7412
(1842) Clearance
}-— 27-314
(705!
Finished
@ 38 {864) D) Floor
@ @ Work Height @
o191 H 220
8
7 Yo / /7
FRONT VIEW SIDE VIEW
FREE STANDING MODEL
(SEE NEXT PAGE FOR SERVICE REQUIREMENTS)
DIMENSIONS ARE INCHES (MILLIMETRES) — DRAWING IS NOT TO SCALE
This print is for guidance when planning space and utility services. Actual prints may be trom any AMSCO office or representative,
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RECESSED MODEL

DIMENSIONS ARE INCHES (MILLIMETRES} — DRAWING iS MOT TO SCALE

OPERATING REQUIREMENTS

@ COLD WATER — 378 NPT (20-60 osig [2 82 10 4 44 kg/cmé]s, 10
GPM 70°F max, aporoximaiely 5 gr hardness

PURIFIZD WATER — 1 NPT (25 psig {1 76 kg cm?] 15 GPH (57
limp

HOT WATER — 172 NPT, 140°F (60°C/ ¢0-60 ps'g 2 8210 4 4
xgicma 30 GPM

STEAM RETURN — 142 NPT — noi required ! glecing iank
heaters are specihied

STEAMSUPPLY — 172 HPT (20-80 psig [+ 41-5 63 kg/em )l wiih
101bs smun flow raie/cycle [2501bs  hrt — natrequired f elecinc
ians heaiers are required "

ELECTAICAL SERVICE. CONTROLS 120 v 60 Hz. 1 phase 15
amos

(6) orem —2pT

@ 41716 10 YENT — see noie 3 rveni not reguied when vapo”

ebminator 1§ specihied:

ELECTRICAL SERVICE. PUMP and HEATERS (Elecinic-heated
Units) — 200 Vot 60 Hz, 3 Phase. 73 simps. or 230 Voli 60 Hz. 3
Phiase 64 Amps, or 460 Vali. 60 Hz 3 Phase. 32 Amps
OPTIONAL RINSE PUMP — 1-104 NPT when putilied waler 1+
betow 25 psig and 15 GPMA

‘ 097 3%AL STORAGE TAt — 3 & NPT whe purif = waisr §
Seiow 25 psig ano 15 GPHA
QPTIONAL VAPOR CONDENSER — waies -onsimphgn s 7
gal cvoie

CHECK LO7AL (ODES

NOTES

Pipe size- aretermunal outleis Boging service ipegtoang fam
e sgwpment shauld be increases ¢ne moe s1ze Lo vos 12
LGpumem equipment perigrmac e Pipieq bet veerierm ra s a0d
waltor toor otiets not furmsned By AMSCT cxiept by wrriten
aqreerpent

AMSCO reenmimends shointt vaives ot by WMSL0 e sery. »
SUnMyY  ee

)

3 Vert requires wateriight and noncor1as ve ven! o aimasghe «
riched toward machme for steam and  eaduli latye ar

When service iermnals are roughed i wall umitrequues 6 10
mm} access Whean termunals are roughied thiough oot wmigan
te mouniad Hush 1o floor

pulstar”SERIES

SECTION 2

OPERATING INSTRUCTIONS

2.1 GENERAL

The foliowing instructions are inlended 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 6, 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 operaies, you are urged
to read Section 3, PRINCIPLES OF OPERATION,
before beginning actual operation.

2.2 BEFORE OPERATING THE EQU’lPMENT

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

2. Check that house water and steam supply
valves are open.

NOTE: Tota! water hardness should not exceed 170
ppm. Total dissolved solids should not exceed 500
ppm. Atkalimity should not exceed 150 ppm.

If available water contains higher amounts than the
above. the water should be treated prior to entering
the washer.

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

4. Open the chamber door. Turn chamber light
on. Make sure that the wash and rinse spray pipes.
nozzles. refuse screens, and pump intake strainer
are clean. If the tank contains water. press the
DRAIN switch. i cleaning is necessary. refer to
Section 4.3, CLEANING. '

5. Be sure pump intake strainer is firmly inserted
in the pump suction pipe. Position the refuse
screens on top of the tank. Check the revolving
spray arms 1o be sure they rotate freely.

6. Check the manifold coupler diverter handle;
make sure it is positioned away from the chamber in
the DISENGAGE position.

Figure 2-1. PRESS POWER SWITCH TO ON.

Rinse Spray Wash Spray Pipes

Pipes

Chamber Light

Retuse
Screens

)‘\)\" / ’ \,‘ ™ Lower Wash
Sa_ S Spray Pipes

Pump Intake
Slrainer

3
Figure 2-2. BE SURE ALL SPRAY PIPES,

NOZZLES, SCREENS AND STRAINERS ARE CLEAN.

This prini is tor guidance when planning space and utitity services. Actuat installation prints may be oblained from any AMSCO office or representalive
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pulstar™ 1 %

2.3 WASHER OPERATION: PREPARATORY
ACTIONS

1.Openthedooronthe secondary control panel
Make sure POWER switch is ON.

2. Press DRAIN swilch it it is desired to drain the
recirculating water tank. When tank is empty, panel
iight TANK EMPTY will come on. if DRAIN swiicnis
not pressed, the water in the recirculating tank
(from last rinse of previous cycle) will be used for
PREWASH phase of cycle.

3. Position HEAT switch to ON for washing and
power rinse iemperatures of 160 F. Position HEAT
switch to OFF for washing and rinsing temperatures
of approximately 120 F.

4. Open the service access door and check the
detergent supply. Refill it if necessary.

. Detergent

Figure 2-3. CHECK DETERGENT SUPPLY.

NOTE: We recommend AMSCO Sonic Detergentor
AMSCO Liqui-jet Detergent. Both are specially for-
mulated for use in mechanical washing equipment
(AMSCO Sonic Detergent is available from your
local AMSCO representative. Order P-41591-091 for
a case of four one-gallon containers. For AMSCO
Liqui-jet, order P-753275-091 for a 5-galton pail, or
P-753815-091 tor a 30-galion drum.)

2-2

»

2.4 WASHER OPERATION
1. For standard cycle operation, press the
EXTENDED CYCLE switch “Io the OFF posiuon.

Figure 2-4. FOR STANDARD CYCLE
PRESS EXTENDED CYCLE SWITCH TO OFF.

2. Dial the desired cycle phase times on the four
thumbwheel switches on the secondary parel. Typ-
ical time settings for medium soil are as foliows’

PREWASH 01 minute Adjust these
WASH 03 minutes times ior
DETERGENT 10 seconds actual sotl
PURIFIED RINSE 30 seconds conditions

TABLE 2-1. VOLUME OF DETERGENT INJECTED
ACCORDING TO DETERGENT SWITCH SETTING”

m!

[ SECS

i 4
{ 10 j 230
i5 3301
20 415 i
25 J 465 j
30 53¢

Figure 2-5. DIAL CYCLE PHASE TIMES ON
FOUR THUMBWHEEL SWITCHES.

*Average amounts based on use ol AMSCO Senme
Detergent or Liqui-jet.

764175

B- 5

pulstar”

3. Remove gross soil that might plug the tilter
from items to be cleaned. Load the items into or onto
the proper rack or dolly ... see descriptions on
pages _ Arrange the items so that all surfaces
will receive maximurn spray coverage. Loads should
be uniform in height. Make sure that the hotd-down
screen 1s secured in place on the rack or dolly.

4. Position the loaded rack of\mamfold dolty in
the center of the chamber.

5. f the optional manifold cbupler is to be used,
align the manifold dotly opening with the washer
connector tube. Rotate the diverter handle toward
the chamber far enough to be sure the tube and
manifold are properly aligned: then continue rotat-
ing the handie toward the left (ENGAGE position)
until it stops.

6. Close chamber door. Check that DOOR OPEN
light is ofi. The chamber light will be oft unless
LIGHT switch on secondary panel is ON.

|

Manifold Doity
Opening

' e Disengaged
I Position

l__‘-a}‘— Engaged Position
v

Figure 2-6. ALIGN MANIFOLD DOLLY
OPENING WITH WASHER CONNECTOR TUBE.

Rev. 6/83
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7. Press START pushbutton. PREWASH light on
prirnary panel will come on, time display wilt show
dialed time, and cycle will begin. If ernpty, wash tank
will fill with tempered (hot and cold mixed) tap
water. Prewash will begin when tank is full and
pump begins to circulate prewash‘nnse water. At
the end of the prewash phase, tank will drain.”

PURIFIED
RINSE

YAPOR

WASH REMOVAL

RINSE

DOOR
OPEN

EXTEND
CYCLE

COMPLETE

8. After prewash is completed, WASH light on
primary panel will come on. The intet water (140 F)
will be heated to 160 F (if HEAT switch is on) and
detergent will be added for the amount of time
dialed on the DETERGENT thumbwheel switches.
Pump begins to circulaie wash water. Water is
automatically heated to maintain proper tempera-
ture. Washing action continues for time setting on
thumbwheel switches.

9. Al the end of the wash phase. the detergent
wash water wiil be drained.

STA'

PRE 2 PURIFIED

VAPOR

RINSE REMOVAL

WASH RINSE

EXTEND
CYCLE

DOOR

OPEN COMPLETE

10. Tank refills with hot tap water. RINSE hight
comes on. and “power ringe” phase begins. During
this phase. pump recirculates rinse water through
rinse piping system. The inlet water will be heated to
160 F. Power rinse lasts for the fixed time of one
minute’*, after which the tank drains for 20 seconds.

6
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STATUS

PRE
WASH

PURIFIED VAPOR

WASH RINSE RESOVAL

DOOR EXTEND

OPEN CYCLE COMPLEYE

11 After “power rinse’ is completed, “fresnrinse”
o~as2 begins RINSE light remains on. During tius
¢ -ase. wich lasts for the fixed time of two min-
utes’’, pump 1s off, drain valve is open. Load is
rinsed with hot water from nouse supply.

PURIFIED
RINSE

STATUS

PRE VAPOR

WASH  RINSE

WASH REMOVAL

DOOR EXTEND

OPEN CYCLE COMPLETE

12 After “irgsh rinse’ phase s complated, pun-
fied nnse begins. Panel staius light PURIFIED
RINSE comeas on anc ume display wih snow ume
dialed on thumbwhee! switches. Purified water
rinses the load for the selected time

13 If ihe opuiona! vapor condensar § ~siane’d
the YVAPOR REMOVAL lignt comes an alier ine
purtied nnse phases completed or alier the fresn
nnse phase punhied rnseis by-passed by seting
the thumbwhegl swiich 10 00 The vapor removal
phase lasis for a hixed penod of two mynutes

STATUS
PRE PURIFIED

WASM  RINSE

WASH RINSE

EXTEND
CYCLE

0QOR
OPEN

COMPLETE

**This time is adjustable by service personnet within
the range 0-15 minutes.

-

X
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14 Althe end of ihe "nu.ified ninse” phase, or at
the end of the “iresh ninse’ phase (if punfied ninse”
phase 1s bypassed), panel ight COMPLETE comes

~onand the buzzer sounds for ten seconds |f washer

Is equipped with optional vapor condenser, during
ihe two minutes of the vapor removai phase the cold
waler 10 the vapor condenser will be on. After two
minutes, the buzzer will sound for ten seconas and
panalligni COMPLETE wi. come vn Solenoid vaive
V8 {cold water to vapor condanser! will reman on
ior an-additional fifty seconds tthree minuies toial
ume) or uniil the door is onered

STATUS

PRE  \ioH RINSE LamTIED

WASH RINSE

DOOR  EXTEND
OPEN CYCLE

<

15. Open the chamber door If the manifold
coupler was used, rotate the handie away {rom the
chamber (to DISENGAGE possiion) and allow the
manifoid to drair for a moment To prevent the for-
mation of condensate within the items, spindie type
dolltes should be prompily unloaded spon! therr
removal from the chamber Thesaeme -nauig then
be placed tn a compartment type "ack =~ trey ue 'l

be processed n A olassware dryor i

NOTE: Water in iank wil, be szve far propnch of
next cycle. unless  1s draired by ach " e
DRAIN switch (POWER swie™ ~Ls* . RS B
door(s) must be closed ) TANK EMPTY gl wii
come on when tank s sty

2.5 EXTENDED CYCLE SWITCH

1 The EXTENDED CYC! F «w tnhnis to be used
when the operalor wishes {0 svarade the e el
tirg on the thumbwheel switch-Jur ngany whase <
the cycle

;

[4

2 Toextend or reduce the inwe of a phase tey ond
the setting on the thumbwhe.  swilch piace the
EXTENDED CYCLE switch n the ON posion
betore the phase ends (belor “digital readout _* nws
00) Phase in operation wil continue as lonq as
EXTENDED CYCLE switch is on

3 To resume the cycle as programmed with
thumbwhee! switches, return EXTENDED CYGLE
switch to OFF. Cycle wiill continue through phases.

e

;

7 -

Rev 6/83

pulstar”.i*

2.6 MATERIAL HANDLING ACCESSORIES

GENERAL PURPOSE RACK - Accommodates
beakers. jars, utensils, test tube baskets, and other
glass containers. Load items with bottoms up.

PETRI DISH RACK - Especially designed for wash-
ing petn dishes. Load all dishes in same direction,
bottom-up. Position cover and secure it with hold-
down springs. -

COMPARTMENT RACK - Accommodates AMSCO
SquarePak flasks, small Erlenmeyer flasks and var-
ious small ¢cylinders. Load items with bottoms up.

2-5

FLATWARE RACK - Accommodates various types
of latware. Mesh liner prevents items from siipping
through open framawork.

UTENSIL RACK — Accommodates three bedpans
and three urinals or three hand basins and three
emesis basins. Invert and insert utensils vertically in
rack.

HOLD-DOWN SCREEN — To be used with all
glassware loads. except pipette dolly. The screen
fits inside the racks and dollies and is adjustable tor
the height of the load.

MICROSCOPE SLIDE RACK

764175
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SPINDLE DOLLY - Accommodates miscenaneous
narrow neck flasks. boitles. graduated cylinders
and volumetric flasks

TEST TUBE BASKET. COVER, AND DIVIDER -
Cover s adjustableto accommodate test tubes from

3 1287 in neight

NOZZLE DOLLY - For small items o7 J.assware,
such as lest lubes narrow neck fasx  aral.alns
cyhinders Each doniv has two divider 7 ks Crviter
racks are adjustable 11 one=inch ‘norerents Jp e
six nches in height Dotles are avail :hie PALTER:N
dnd 144 nozzles

GENERAL PURPOSE DOLLY - For use with any of
tne praviousty mentioned racks or 1estiube baskets

I e e
! D S
e
,~/ -
= P
:’ \ y
fa i . .
) ! o .
‘1’:.} ey 4 , I “a
PIPETTE DOLLY - Remove holder from dolly ! a ’ “ A

flooded system (shown), load pipeltesin holder and
insert hold-down screen over them. 1f a pressure
system, load pipettes on insert and place insertin
holder. Replace holder on dolly.

TRANSFER CART - For loading. unloading and
transporting dolhes and racks of glassware, etc

2-6
764175
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2.7 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 jqillowing sets of numerals will flash on the digitai display.

\\

\ .
OPERATOFi"\ACﬂON: TURN OFF MACHINE. CALL SERVICE.
o

This alarm indicates that the high water level probe in fhe wash tank is not functioning. See Troubleshooting
Chart. Section 6, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE. CALL SERVICE.

This alarm indicates that the low water level probe in the wash tank is not functioning. See Troubleshooting
Chart, Section 6, for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE. CALL SERVICE.

This alarm indicates that the wash tank drain time, for any one of the cycle phases, has exceeded a preset
maximum allowable time. Pump will turn off automatically. See Troubleshooting Chart, Section 6, for possibie
causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE. CALL SERVICE.

This alarm indicates thai tne wash tank fill time, for any one of the cycle phases, has exceeded a preset
maximum allowable length. See Troubleshooting Chart, Section 6. for possible causes and corrections.

OPERATOR ACTION: TURN OFF MACHINE. CALL SERVICE.

This alarm indicates that during washing or rinsing action. the make-up time (to refill water levei to high level
probe) has exceeded a preset maximum aliowable length. Pump will automatically turn off. See Troubteshoot-
ing Chart, Section 6, for possible causes and corrections.

2-7
760175
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SECTIONZ=

PRINCIPLES OF OPERATION

3.1 GENERAL

The laboratory glassware washer is designed to
efficiently wash a wide variety of glassware and
other laboratory equipment. To accomptish this.the
plumbing system incorporates into its design two
separate piping arrangements, one for the washing
and rinsing water which is recircuiated during the
cycie, and the other for the final rinse phases during
which water is not recirculated. The special feature
of this arrangement is that it prevents detergent
residue or contamination from soii-laden water dur-
ing the final rinse phases of the washing cycle.

The control system and piping~arrangement,
described below, are designed to perform the wash-
ing and rinsing action efficiently and retiably. The
heart of the control system is a microcomputer
which is preprogrammed to control all phases ofthe
washing cycle, once the preparatory actions have
been taken

3.2 FUNCTIONAL DESCRIPTION OF THE
MICROCOMPUTER CONTROLLER

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

3.2.1 Power Supply

The power supply provides the control witn 3
~mps — 5 volts direct current (VDC) and 3 amps
—28 VDC required by the system This power
supply can be shown as eight blocks tfor the 5-VvDC
supply (Figure 3-1), and five blocks tor the 28-vDC
supply (Figure 3-2).

The 5-VDC supply operates as follows: voltage
from the full wave rectifier (CR201 and CR202) is
filtered by the RC network 8201 and C101. Thisfilter
circuit supplies the bulk voltage (approximately 14
volts) to the series pass transistor Q101 which drops
and regutates the output voltage to the required 5

Rev 1/85

volts. As the output voltage tries to vary from 5 volts,
due to load and line variations, the regulating ampli-
fier A401 senses this change and turns Q101 on or
off as required to maintain the output at 5 volts.

1§ the output voltage rises above 5 volts, {0 an
unsafe point of approximately 6.5 voits, the overvol-
tage circuit, comprised of 1/2 A403, 2402, 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 undervoitage circuit {com-
prised of 1/2 A403, 2401, C405. R414, R420, R421,
R419, R417,R416,R418, C407, R422 and adjustment
pot R423) feeds back an output to switch Q406 to
turn it on. This transistor provides the current
through R412to gate SCR401. SCR401 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 undervol-
tage setpoint adjustment.

The 28-volt supply is not a regulated supply. but
does limit the output to approximately 28 volts. This
is done to increase lamp life.

Operation of the 28-volt supply is as follows.
Voltage from the full wave rectitier (CR301 and
CR302) is filtered by ihe RC network of R301 and
GC104. This filtered voltage feeds the output through
a time delay “slow-turn-on-circuit” comprised oi
Q102, Q402, R405, R404, R403. CR403 and C402.
The time delay of about 400 milliseconds allows the
microcomputer to gain control of the system before
the 28 VDC is supplied to the display circuits. The 28
VvDC is ¢lipped (limited) at 28 volts by the 2404 zener
diode. Thus the 28-voit supply will not be able to
exceed approximately 28 VDC.

764175

B-

12




pulstar™ "~

TRANSFORMER
S —
SUPPLIES LOW
VOLTAGE A.C

AYTOMATIC
TRIP FOR CB1
ON SECONDARY
PANEL

JR——

UNDER-VOLTAGE
DETECTOR

101
U
FULL WAVE SERIES PASS 80K e
RECTIFIER TRANSISTOR '?
f—r——————| L
CHANGES A C CONTROLS THE
t00C QUTPUT VOLTAGE T
ANODE
CATHODE
REGULATOR
S.C.R, 403 2204
ELECTRONIC CONTROLS OUTPUT
CROW BAR VOLT & CURRENT
, GATE !
| i
. 1
‘ |
]
¢

i

12 8403 124203

Figure 3-1.5-VOLT POWER SUPPLY.

TRANSFORMER

o RECTIFIER

PASS ouTPUT
o TRANSISTOR  |—-——mw— CLIPPED 7O
(MJ 3000) 28V

e

WAVAW

Filgure 3-2.

, LT

ZENER
30 VOLT

__{ DELAY

o102
400 MS

28-VOLT POWER SUPPLY.

3-2

764175

B- 13

pulstar

3.2.2 Mother Board

The mother board assembly contains a large
printed circuit board (PCB) that provides the base
for the connectors (J1, J2, J3, J4) and the interface
to these connectors for communications with the
rest of the washer. The mother board also contains
the connectors (B1, B2, B3), as required, and the
interboard nterface connections for the plug-in
printed circuit boards. Power, from the power
supply. is broughtinto the assembly via Ji0and J11
and distributed throughout the assembly by the
main PCB.

3.2.3 Printed Circuit Board 1 - 146586

Printed circuit board 1 contains the microcompu-
ter, A1, support circuits, input buffers and drivers,

CARD BOUNDA

CRYSTAL

s
)

frlihe,

output buffers and drivers, and the data bus
required to comnmunicate withthe othertwo boards.
Figure 4-3 is a diagram of printed circuit board 1.

The 8048 microcomputer isthe heart of the con-
trol system. The system malches the beat of the
8048 oscillator or clock pulse generator (erystal
controtled at 3 MHz). The program is 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 inthe microcomputer will make
logical decisions based upon the input information
that it receives from the data bus, port 1+ or port 2.

RY

MICROCOMPUTER A1 8048

CONTROL BROGRAM |,
AND TIMING MEMORY
0SC

DATA
MEMORY B¢

=)

i

|
!
|
|
i
!
|
i
|
|
|
|
|
|
1.O'EXPANDER l
|
|
!
|
|
!
|
|
|
|
1
|
|
|

0= {1
o=
J ){ 5233 X 3243
| | OEXPANDER 1.0 EXPANDER
|
| a3 az aa
| |
: Flse s 3] FIsls1:] 117 76 |5}
L =4~
8C0, OECODE |
1z [
) I
|
|
| 6 (UG R SIS,
SWITCHES

TIME
SELECT

Figure 3-3. PRINTED CIRCUIT BOARD 146586.
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Acstions to be carried out by the washer originate
in the microcomputer, These actions or signals are
sent 1o 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 memery capabile of
storing 64 bytes of information. It is referredioas a
RAM. It is a volatile memory which can be written
into or read out. The RAM is used to store change-
able data, i.e., timer inpuis,

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

(1) Program memory.
(2 Déia memory.
(3} Inputfoutput capacity of the 8048.

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

A3 is used to pass the appropriate signals 10 a
digital display (output) of the elapsed time during
the separate phases oi a cycle.

A2 operates in a similar fashion as A3. Iis output
signals drive Darlington pairs (XR2203) capable of
passing 600 ma of current which are used toturn on
the various incandescent lamps required by the
washer- A2 also drives, via an LED, triac drivers
(MOC3011). The drivers orovide proper signals o
turn on triacs which in turn operate AC loads (120
VAC) such assolenoid valves. The optical coupling
tound in these drivers also serves to isolate the 120-
VAC power circuits from the low voltage logic cir-
cuits. . ’

Ad 15 used as ap input device for the vanous
sensing switches inthe system.

Desired wash and rinse times are set up by the
use of thumbwheel‘switches which, upon request,
provide input datato the microcomputer via ports 1
and 2.

The supporting circuits are an éxternal crystal
and azero cross-over network. The crystal, Ct and
C2, determines the'frequency of the control's opera-

3-4
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tion. This crystalisalso the time tase for the timers.
The zero cross-over network (ZCN) consists of A7,
C4. R4, A8, C5, R5, and R6. The ZCN prevents the
computer from actuating a 120 VAC device during
peak voltage of the sine wave. The ZCN monitors
the 120 VAC and when the voltage levelis ot the zero
voltage points of the sine wave. it enables the com-
puter output. The ZCN's function is to reduce iive
transienis ffom being generated which might inter-
fere 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.

3.2.4 Printed. Circuit Board 2 - 146588

The conirol system is provided, with further
expansion capabilities by the addition of PCB 2. 11
expands the data memory (RAM) by 256 byies and
the input/output capacity by 16 with the addition of
an B155 (A1). The microcemputer can putl from an
additional 2,000 program instructions from the 8355
(A2) which increases the program capabifity. Figure
3-4 is a tunctional diagram of this PCB The 8355
(A2) also increases the number of imput/output
channels by 16.

Theinput and output drivers funciion the same as
those on Board 1.

3.3 CYCLE DESCRIPTION

Preparatory actions: Water and steam supply
valves (by others) must be opened. POWER switch
must be ON, door(s) must be closed. DOCR OPEN
tamp is out.

3.3.1 Standard Cycle
3.3.1.1 Prewash Phase

HEAT switch is ON. EXTENDED CYCLE swiichis
OFF. cycie prase times are chaled on thumbwheel
swilches. Operator toucnes START pushbution. it
wash tank is empty, solenoid valves V5 (hot it
water} and V1open. PREWASH lamp comes on (and
IN PROCESS for double-door unis). Solenoid
vaives V5 and V1 remain open untit wash tank high
water level sensor senses full. After the fll penod,
valves V1and V5close. After aseven second pause,
pump comes on and PREWASH time s displayed (in
minutes)

Rev. 6/83
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Rinse water is pumped through the circulating
rinse/wash piping system to the hydraulically
rotated spray manifolds. Spraying operation con-
tinues for duration of timed PREWASH phase. When
rinsing operation begins, if temperature switch TS-1
does not sense 120 F for wash tank water, valve V4
(steam for “steam-powered” units) or electric coils
in wash tank (electrically heated units) willcome on
until water 1s heaied to 120 F. Valve V4 (steam) or
electric coils cycle with TS-1to maintain 120 F water
throughout prewash phase. Valves V5 (hot water}
and V1 (cotd water) cycle with high water level
detector in wash 1ank to maintain correct levet in
wash tank throughout prewash phase.

When PREWASH timer times out, pump: stops,
spraying action stops. and drain solenoid valve V7
opens. When the iow water level sensor in the wash
tank senses no water. V7 closes, PREWASH lamp
goes out and WASH lamp comes on.

3.3.1.2 Wash Phase

During the fill portion of the wash phase, valves
V2 (hot rinse water) and V5 (hot fill water) are open.
Assoon as wash tank high water level sensor senses
full. V2 and V5 close. pump starts. WASH time is

displayed (in minutes) and wash water is pumped
through the circulating rinse/wash piping system.
When washing operation begins, detergent valve V6
also opens for the amount of time dialed on the
thurmbwheel switches (seconds). During the wash
portion of the phase. valve V4 (steam for “steam-
powered” unils) or electric coils in the wash tank
(electrically heated units) will come on untii TS-2
senses 180 F. Valve V4 of eleciric coils will cycle
with T8-2 to maintain 160 F water throughout wash
phase. Valve V5 (hot water) cyclés with high water
jevel detector in wash tank to maintain correct tevel
in wash tank throughout wash phase.

When the wash timer times out, pump stops, and
cold water valve V1 opens. Twenty-five seconds
after the cold water valve opens, drain valve V7
opens. Five séconds after that, V1 {cold water}
closes. Draining continues for 30-seconds, then hot
riige valve V2 openstor 5 seconds. torinse down the
chamber, thencleses. Draining continues for another
20 seconds. then cold water valve V1 opens for 5
seconds to rinse down the chamber. When low level
water sensoi senses low, drain valve V7 closes.
WASH lamp goes out and RINSE Jamp comes on.

CARD BOUNDARY

A 8155
RAM 8 1,0 EXPAND

DATA
MEMORY
256X8

)&

. A2 8355
N ROM 8 U0 EXPAND,

PROGRAM
=] —{ wmemonry
2KX8

1 1
[7 vgnu [ eorre ]

DARLINGTON |
ARRAY I
XR2203 \

T
I

OPTICAL -
1SOLATOR
MOC301:

117 vag
DEVICE

SENSING
SWITCHES

Figure 3-4. PRINTED CIRCUIT BOARD 146588.
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3.3.1.3 Power Rinse

D.ning ine i poruon of the power rinse phase
vatves V2 inai rinse water) and V5 (hot Iifl water) are
oper Assoon as wash tank high water level sensot
senses fu't, V2 and V5 close. pump starts, and rinse
water s pumped through the circulating rinse/wash
pioing sysiem Rinse time is shown on digital time
dispray. Valve v4 (sieam for "steam-powered” units)
or aleciric colls willcome on until TS-2senses 160 F.
Vaive Va4 or electric coils will cycle with T8-2 ic
mainiain 180 F ihroughout power rinse phase. Valve
V5 thot wates cycles with high water feve! detector
0 wash iank to maintain correct water level

Aiter the one minute power rinse’, pump stops
drain valve {V7) opens, and cold water valve (V1)
opens ior twenty seconds. After the twenty seconds.
iresn rnnse phase begins.

3.3.1.4 Fresh Rinse

During ing iwo minute” fresh rinse phase. drain
valve VT remains open for previous phase. and V213
open o rinse load with hot tap water ihrough nonre-
crrculaing ninse spray piping Cold water valve V1
cycles on and ofi every 5 seconds in order to cool
ine walar 10 ine crain. Ai the end of the phase. hot
rinse waier valve V2 closes, drain valve V7 closes
coid waier vatve Vi closes. RINSE light goes out
and PURIFIED RINSE nght comes on.

3.3.1.5 Purilied Rinse

Wher the ourfied rninse phase begins, valve V3
(punfied rinse) opens, punified water from ihe non-
recirculaung spray piping system rinses the load H
the washer s squipped with the purified rinse waier
oumo :nai witt also be on during this phase The
phasa will conlinue for ihe length of time (seconds:
dialed on the thumbwheel switches. At the end of
ihe phase. V3 closes. pump (if applicable) siops.
PURIFIED RINSE light goes out. and VAPOR
REMOVAL light comes on (If applicable)

3.3.1.6 Vapor Removal (Option}

Vapor removal phase lasis for the fixed penod of
wo mimules At the end of two runutes, VAPOR
REMOVAL hight goes out. COMPLETE light comes
on. buzzer sounds for ten seconds The cold water
supply tothe vapor condenser through valve V8 vt
remain on for an addittonal 1 minute after the
COMPLETE light comes on or unui the door 1S
opened

3.3.1.7 Complete (Standard Unit)

I the unit does not have the opuional vapor
w3 system, COMPLETE light will come on
immediately after purified rinse phase. or after the
iresh water rinse if ihe punfied nnse phase 1S
bypassed

3.3.1.8 Water Level Sensing Probe

Proba senses waier level using a smail internal
electronic circuit This circuit s sens tive 10 ihe
change in capacilance occurring in the presence oi
waier with respect 1o the frame of the maching

The probe requires 28 VOC power supply on s
nd - terminals.

The signal” ouipu: denolng the jresence of
wate 's normatly open. Water we Cause the signal’
outputiocloseandnwmo‘rop%rom’a\"bC to0VDC

The “iest” input terrinal is use ! by ihe miCro-
compuier controllertoserf-tast the probe s an poawer
up and ai other times The test ter~unltvaitajers
normatly 5 VDC The migrocompaiet v o s
terminal to 0 VDC rgreunding ¢ _at ard f the
probe s waorking preperiy the swyeal 2rn rd, vl
switch from 5 VDC 10 0 VDC (ciose

“Th st s adyusiable d- 15 71 e Dy s vt o rursonnal
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SECTION G g

INSPECTION AND MAINTENANCE

4.1 GENERAL

REPAIRS AND ADJUSTMENTS,
OTHER THAN THOSE DESCRIBED IN THESE
INSTRUCTIONS, SHOULD BE ATTEMPTED
ONLY BY EXPERIENCED PERSONS FULLY
ACQUAINTED WITH THIS EQUIPMENT. USE OF
INEXPERIENCED, UNQUALIFIED PERSONS TO
WORK ON THE EQUIPMENT OR THE INSTALLA-
TION OF UNAUTHORIZED PARTS COULD
CAUSE PERSONAL INJURY OR RESULT IN
COSTLY DAMAGE!

The following procedures should be performed at
regu!arimervals.asino‘icated4Thisfrequencyisthe
mimmum and should be increased if usage of the
washer demands. Should a problem occur, refer to
Section 5. TROUBLESHOOTING.

4.2 DAILY

1. Actuaie the POWER and LIGHT switches on
the secondary control panel. (Note: The POWER
switch and building supply disconnect switch
should remain on until the cleaning procedure is
completed.}

2. Open the chamber door(s). Leave door(s) par-
tially open during shutdown to permit airing of
washer interior.

3. Clean the work tables, if your washer is so
equipped.

4. Remove and clean the refuse screen(s) and
pump intake strainer. Replace the pump intake filter
after cleaning. Do not replace the refuse screens
until after the tank is cleaned (Step 6).

5. Inspect the spray nozzles. if plugged, carefully
clean the nozzle openings with a 3/32" diameter
wire. Remove the end caps and turn washer on
briefly to rinse soi! from spray pipes. Replace the
end caps. To remove hard-water deposits, soak the
nozzles in a solution of one cup of AMSCO Descaler
(order P-752042-091 for package containing four 5
Ib cartons) and one quart of water.

NOTE: Descaler will saturate at 18% solution. lf gran-
ules remain, add more hot water to the solution to
dissolve them. Follow directions on the container.

Refuse Screens

Pump Intake Straner |

l%

Figure 4-1. CLEAN REFUSE SCREENS
AND PUMP INTAKE STRAINER DAILY.

Figure 4-2. INSPECT AND CLEAN
NOZZLES AND SPRAY PIPES.

4-1
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6 Rinse tank and interior of the washer with clean
water. I necessary, remove hard-water deposits by
filling the tank with fresh water, adding two cups of
AMSCO Descaler ancg operating the machine
through several cycles to allow the solution to circu-
late. Do not use abrasive cleaning compounds, wire
brushes or sieel wool on washer surfaces, When the
interior is ciean, drain the tank and flush it well with
clean water.

7. Replace ihe refuse screens.

8 tnspect the spicle dollies (if turnished) for
~a~aged missing or plugged nozzles: reptace, if
agcessary. |f plugged, carefully clear the nozzie
openings with a stifi wire.

9 Turnoffthe LIGHT and POWER switches. Turn
off ine building-supply disconnect swiich.

4.3 WEEKLY

1. Chack operauon of STOP swiich on primary
panel by initiating 2 cycle and then pressing STOP
pushbuiton Machine operation should stop.

IN PERFORMING THE FOLLOWING
CHECK, OPEN DOOR SLOWLY AND STAND
AWAY FROM DOOR OPENING. IF SWITCH IS
MALFUNCTIONING, HOT WATER MAY BE
SPRAYED THROUGH DOOR OPENING.

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

3 Waich the washer as 1t goes through each
phase of a complete cycle and check ihatall indica-
ting ights are working H a lamp needs replacing,
refer to paragrapn 7-10

4 Unscrew the knurled retaining knob from the
lower rinse arm manifold. Lift the spray arms from
the rotary hub and remove the end caps from the
wash-spray pipes. Thoroughly clean pipe interiors
with a sotution of AMSCO Descaler {1 cup to 1 quart
of water); use the brush provided. Replace end caps.
spray pipes and retaining knob. Repeat this proce-
dure for the upper wash-spray arms,

5. Clean the washer exterior with AMSCO Stain-
less Steel Cleaner and Polish (order P-78602-091 for
a 14-ounce spray can). Use AMSCO Pry Cleaner to
remove stubborn stains (order P-43394-091 for case
of twelve 12-0z jars: P-74971-091 for 40 Ib drum with
tour free jars).

Figure 4-3. RINSE TANK AND INTERIOR
OF WASHER WITH CLEAN WATER.

Figure 4-4. CHECK OPERATION OF
STOP SWITCH.

.

Figure 4-5. CLEAN WASH-SPRAY PIPES.

4-2
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NOTE: When using AMSCO Stainless Steel Cleaner
and Polish or AMSCO Pry Cleaner, rub in a back-
and-forth motion (in the same direction as the sur-
face grain). Do not rub with a rotary or circular
mlonon. Do not use either cleaner on painted sur-
faces. Foilow directions on the container.

4.4 MONTHLY

1. Check for leaks in the pump(s) shaft seal.
repiace seal(s). if necessary.
4.5 QUARTERLY

1. Check for possible drain valve seepage (i.e.,

tank water level drops 2" or more in 15 minutes)
disassemble and clean solenoid valve. if necessary.

4.6 MICROCOMPUTER CONTROL SERVICE
ROUTINE

The ricrocomputer control contains in its pro-
gram a sequence of self-checking steps which can
be uiilized to check the operation of the conirol and
the control panel. To actuate this “service routing”
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. Locatetest pintaped toinside of TB-1 junction
box.

‘ 5. Insert test pin into junction box a: TB1-18. as
indicated in Figure 4-7.

& When the program is started’. 1t 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. DETER-
GENT. and PURIFIED 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 ser-
vice routine won't take place. See Trouble-
shooting Chart for these alarms.

4-3
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Pump

Pump Hiotor

Figure 4-6. CHECK FOR LEAKS IN PUMP
SHAFT SEAL.

T8i
Juncuion Box

Figure 4-7. INSERT TEST PIN FOR SERVICE
ROUTINE.
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NOTE: The sacond part of the service routing will
light, 1n sequence, the LEDs on the edges of the
printed circuit boards, indicating that the circuits
are operatng correcily and eneargizing the appro-
priate solenoid valve or other device Ingrder to see
tne LEDs, it1s necessary 1o remove the front¢ontrol
panel, as instructed i Secuon 7. p 7-7.

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

8 Theitrst part of the program wiil display on the
digital readout the umes set for the phases 1 ihis
sequence

PREWASH
WASH
DETERGENT
PURIFIED RINSE

9 The second pari of the program wili light the
LEDs on the printed circut 0oards 1n this sequence:

f

a PCB1
Valve or device

D12-V1 (COLD WATER)

D13-V2 (HOT RINSE WATER)
D14-V3 (PURIFIED RINSE}

D15-V4 or Eleciric Coils (TS-1 120 F)
D16-V5 (HOT FILL WATER)

D17-V6 (DETERGENT)

D18- V7 (DRAIN,

b. PCB2
Valve of desce

D23-MTR STRT (WASH PUMP)
D22-CYCLE COUNTER

D21-RINSE PUMP (OPTION)

D20-(NOT USEDY

D19-V4 or Electiic Coils (TS-2. 160 F)
Di7-(BUZZER

Di6-VE (VAPOR CONDENSER OPTION:

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. In the event of malfunction. see appro-
priate instructions in Section 7, COMPONENT
REPAIR, REPLACEMENT, AND ADJUSTMENT.

/\
/

BOARD 1.
a Board 2

LEDs ——%

Figure 4-8. PRINTED CIRCUIT BOARDS
WITH LEDs.

ﬁ

i
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3 D22
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wE 0-20
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LEDs

+
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P L Boatd 42
Figure 4-9. CIRCUIT BOARDS WITH LEDs.
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10. The third part of the program will light the
legends on the primary panel in the following
sequence

PREWASH

WASH

RINSE

PURIFIED RINSE

VAPOR REMOVAL (OPTION)

COMPLETE

iIN PROCESS (Rear Gontrol Panel)
MINUTES )

TANK EMPTY 377

DRAIN

00 on digital display
88 on digitat dispiay

STATUS

TN ETHL S0 <ibn
CAUTION | oyiie seovitims e us

Figute 4-10. LEGEND ON PRIMARY PANEL
WILL LIGHT IN SEQUENCE.

4-4 4-5
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PREVENTIVE MAINTENANCE RECORD

Page 1012

Department ..
Thus iorm to be ulilized for preventive maintenance record only and s
net 1o be used as a guige to perform maintenance

(Circle “X in Column When Service is Performed}

<
0o
=
O
w
a
n
£
~
17
~

1.0 Preparation for Preventive Maintenance

1 Discuss operation of equipment with department personnet

2 Install tesi equipment.

2.0 Control System
1 Gatn access (o conrots. O S

2 Clean lint ang dirt from components

inspect all ierminals, wiring and {@}cuons

[&)

4 Inspect door swhich for proper opemw

5 Periorm standard test cy?&%

8 Periorm operaior 0plon 1e\s\§}

A
3.0 Door(s)
i Inspeci each (z‘%h‘kez
)

- "ON 18142S 000S HVY1S1Nd LN3WJIND3

2 Inspeci each window and window gasket

4.0 Each Check Valve
¢

i Make iniernal inspection of each check valve

o
For steam heated unit only:
5.0 Steam Trap

1. Rebuid steam trap

Figure 4-11. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 1012

46
764175
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‘ . Page 2 0f 2
z/lz/2/2z/2
Depariment . _ S S e/ o0/ Q0/0/Q
SRR R ER
. . ) 5 o/ o/ o0/ O0/] O
Trus form to be uihized tor preventive maintenance record only and 1s w él:l ,_-’3‘_’ w [ w w
not to be used as a guide to perform maintenance. ,% (22N ) 35 c% 35
z/2/g/=z2/2/2
. y .~ . ; ; ~ oo/ x x
Circle "X "In Column Wnen Service Is Periormed) ; - E =z
~ o~ L] A4 W ©
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PREVENTIVE MAINTENANCE RECORD

6.

0 Each Rotary Spray Arm

>
>
>
>
x
P

1. Inspect and clean each spray arm.

2. Inspect bearings.

7.0 Water Level Sensors

inspect and clean each sensor probe. (2/7 / X X X X X X

For electrically heated unit only:

8.0 Electric Heating Elements
t %7 X | X | X[ X[ x]X

i Inspect heating elements

9.0 Each Input Strainer
X X

1. Inspect strainer for debris.

10.0 Each Vacuum Breaker
X

1. Disassemble vacuum breaker
X

‘ON 813§ 0005 HY1STNd LNIWJIND3

2. Inspect and replace c@y\efns of vacuum breaker
X

3. Reassemble vaa%n brea\ér.

11.0 Each Solenoid aq

1. Rebuild sofenoid valve.

Rev. 6/83

INSPECTOR: Sign For Each Inspection and Fill In Date

Date

Date

Date

Date

Date

Date

Figure 4-11. SAMPLE PREVENTIVE MAINTENANCE RECORD (Sheet 2 of 2)
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FIELD TEST PROCEDURE

Every washer must be tested and inspected accord-
ing to this procedure. Each test must meet the
standards of material, workmanship and perfor-
mance set forth in this procedure.
5.1 TEST INSTRUMENTATION REQUIRED

1. Potentiometer and thermocouple leads.

2. Voltmeter or LED test tight.
5.2 PRELIMINARY CHECK

1. Open and close door(s) to check:

For Sliding Door Only: that negator functions
properly.

For Hinged Door Only: that springs and handle
function properly.

2. Watching movement of shaft inside the
chamber. move quick disconnect handie to
engaged and disengaged positions. When handle is
at engaged position, shaft extends inside chamber
approximately 4 inches. When handle is at disen-
gaged position, shaft extends inside chamber
approximately 2-7/8 inches.

Figure 5-1. CHECK SHAFT DIMENSIONS
OF DIVERTER VALVE.

e rol! (e
SlElLES

3. Ensure that alt rotating arms at top and bottom
of chamber rotate smoothly.

4. Check for proper hookup to required services,
i.e.. steam, water and electrical.

NOTE: Steam and water supply lines should be of 2
size to insure adequate tlow and pressure to washer
connections.

PLUMBING CONNECTIONS

Nominal at Pressure
Service Connection | {under flow
Point Pipe Size conditions}

140 to 142 F Hot
Water 3 4" NPT 40-60 psig

70 : 2 F Cold Water 12" NPT 40-60 psig

Steam Supply
{Steam Heater 34 NPT 20-80 psig
Only}

Drain 2 NPT

Steam Return
(Sieam Meater 3¢ NPT
Only)

Distilled Supply 2-5 psig
(When Equipped)

ELECTRICAL CONNECTIONS

Service Voits Frequency | Phase Amps
Pumps 208/2407480 80 H: 3 23/20/10
Controls 120 60 Hz 1 15
i electrical. | 208/240/480 | 60 Mz 3
neater

6. Install potentiometer leads in the sump. The
thermocouple junction should be in contact with
temperature switch.

5.3 COMPONENT CHECKS

1. Door switch adjustment (for each door of dou-
ble door unit).

a.Open door. DOOR OPEN light should be on.

b. Close door. DOOR OPEN light should go off.
It light does not go off, proceed as follows:

764175

Rev. 6/83

(-

12




pulstar”si

Only Sliding Door

Adjust bracket toward the inside 1/32
inch at a time until the DOOR OPEN light
goes off whendooris closed. Then, move
bracket another 1/32 inch toward the
inside, and secure bracket.

Remove Top

Panel By Removing

Two Screws t

& Q)
o
™
o

Figure 5-2. SLIDING DOOR SWITCH
ADJUSTMENT.

Only Hinged Door

Remove decorative cover above the door.
With door locked, move switches until
contact with pawl causes DOOR OPEN
light to go off. Then, move switch 1/32 to
1/16 inch and secure switches in place.

Door Switch
Location

5-2

764175

c- 13

Remove Top

Two Screws

Door Switch
Location

Figure 5-3. HINGED DOOR SWITCH
ADJUSTMENT.

Figure 5-4. WASH PUMP ROTATION

2. Observe wash pump rotaton by viewing ex-
posed top of motor Rotation must be clockwise
when looking at exposed motor end (night hand side
of unit). li rotation s counterclockwise. turn 3 phase
power off at wall disconnect box and switch any two
wires connected to L1, L2, or L3 ai TB2

fov 6783

Panel By Removing

pulstar™

5.4 TEST FOR AUTOMATIC OPERATION

1. Place hose from detergent solenoid valve into
container of water.

2. Set cycle phase timers as follows:

Prewash: 01
Wash: 02
Detergent: 10
Purified Rinse: 30

3. Close chamber door(s).

4 Check that POWER and HEAT switches are in
ON position and EXTENDED CYCLE switch is in
QFF position.

5 Press START pushbutton.

6. PREWASH status light is on during this phase
and time counter displays the time. Cold water V1
(Board 1. LED-12) and hot water V5 (Board 1, LED-
16) solenoid valves open.

7. When tank is full, wash pump starts.

Water level in tank s maintained by the opening
and closing of hot water V5 (Board 1, LED 186) sole-
noid valve. The temperature of the water is main-
tained at 120 F as follows:

Steam heated unit.

TS1 controls opening and closing of
steam V4 (Board 1, LED 15) solenoid
valve.

Electrically heated unit:

TS1 controls operation of electric
heaters.

NOTE: Wire No. 94 is connected to TS1.
It necessary. adjust TS1 to control water
temperature between 118 F and 122 F.

8. After prewash time has elapsed, pump stops.
and drain V7 (Board 1. LED 18) golenoid valve
opens.

5-3
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9. When tank is emnpty, Arain V7 (Board 1, LED18)
solenoid valve closes. PKEWASH status light goes
off, WASH status light comes on, and time counter
displays wash time. Hot rinse water V2 (Board 1,
LED 13) ang hot fill water V& (Board 1, LED 16)
solenoid valves open to fill tank.

10. When tank is fult, wash pump starts. Detergent
V6 (Board 1, LED 17) selenoid valve opens. (NOTE:
After detergent time has elapsed. verify that 230 mi
of water was removed from the container.}

Water level in tank is maintained by the opening
and closing of hot water V5 (Board 1, LED 16) sole-
noid valve.

The temperature of the water is maintained at 160
F as follows:

Steam heated unit:

TS2 controls opening and closing of
steam V4 (Board 2. LED 19) solehoid
valve.

Electrically heated unit:

TS2 controls operation of eleciric
heaters.

NOTE: Wire No. 97 is connected to TS2.
If necessary. adjust TS2 to control water
temperature between 158 F and 162 F.

11. After wash time has elapsed, pump stops. and
cold water V1 (Board 1, LED 12} solenoid valve
opens for 10 seconds. Then, drain V7 (Board 1.LED
18) solenoid valve opens. During the drair period,
hot rinse water V2 (Board 1, LED 13) comesonfora
tew seconds. followed by cold water V1 againonfor
a few seconds.

12. When tank is empty, drain V7 (Board 1. LED
18) solenoid vaive closes. WASH status light goes
off and RINSE status lightis on. Hot rinse water V2
(Board 1, LED 13) and hot fillwater V5 (Board 1. LED
16) solenoid valves open to fill tank.

13. When tank is full, wash pump starts.

764175
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Water level in tank is maintained by the opening
and closing of hot water V5 (Board 1, LED 16) sole-
noid vatve.

The temperature of the water is maintained at 160
F as follows:

Steam heated unit:

TS?2 controls gpening and closing of
steam V4 (Board 2. LED 19) $ofenoid
valve.

!
Electrically heated unit:

TS2 controls operation of electric heat-
ers.

14. Atter one minute, pump stops. Cold water V1
(Board 1. LED 12) solenoid valve opens for 20
seconds.

15. Drain V7 (Board 1. LED 18) solénoid valve
opens and remains open for next rinse phase. Hot
finse water V2 {Board 1. LED 13) solenoid vaive then
Gpens. Atter the 20 second period. coid water V1
(Board 1, LED 12) sotenoid valve cycles on for 5
seconds and off for 5 seconds for two minutes.

16. Hotrinse water V2 (Board 1. LED 13) and drain
V7 (Board 1. LED 18) solenoid valves close after the
w0 minute fresh rinse period. ’

17 RINSE status light goes off, PURIFIED RINSE
siatus light is on. and time counter display shows
purified rinse time. Purified rinse vaive V3 {Boarcd 1.
LED i4) solenoid valve opens.

If equipped with rinse pump:

Rinse pump (Board 2, LED 21) starts.

18. After puritied rinse time has elapsed. purified
rinse valve V3 (Board 1, LED 14) solenoid valve
closes; and PURIFIED RINSE status hght goes off.

If equipped with rinse pump:

Rinse pump stops.

19. COMPLETE status light is on. Cycle counter
counts one cyclé. Buzzer sounds tor 10 seconds.

N

5.5 TEST FOR OPERATOR OPTIONS

WA

1. Set cycle phase timers as follows:

Prewash: 02

Wash: 10 .
Detergent: 0

Purified Rinse; 0

2. Close chamber door(s).

3. Check that POWER switch 1s in ON position
and EXTENDED CYCLE switch is in OFF position.
Position HEAT switch to OFF position

4 Press DRAIN switch. Drain V7 {Board 1, LED
18) solenoid vaive opens and tank drains.

5. Press START pushbutton.

6. During prewash phase when tme display
shows 01, position EXTENDED CYCLE switch 1o
ON position.

7. Aliow prewash cycle to continue for 3 minutes.
Then. position EXTENDED CYCLE switeh 10 OFF
position. The pump siops. Drain V7 (Board 1, LED
18) solen®id valve ppens until tank is emptied.

. After tank is emptied. WASH status lightison,
PREWASH status hight goes off. ang limer counier
displays wash ume Hot rinse water V2 {Board 1
LED 13) and hot ittt water V5 {Board 1, LED 18}
sotenoid vaives open o fill tank.

\

9 Whentank is full, wash putip starts. Noie that
detergent V6 (Board 1. LED 17) solenoid valve does
not open.

10. When time display shows 08, position
EXTENDED CYCLE switch to ON then OFF posi-
tion. The wash pump stops. Cold water V1 (Board 1,
LED 12) opens for 10 seconds. Then, drain V7
(Board 1. LED 18) solenoid valve opens.

11. When 1ank 1s empty, drain V7 (Board 1, LED
18) solenoid valve closes. WASH status light goes
oft and RINSE status light is on. Hot rinse water V2
(Board 1, LED 13) and hot fill watér V5 (Board i.LED
16) solenoid valves open to fill tank.

12. When tank is full, wash pump starts.

764175 Rev 8/83
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Water level in tank is maintained by the opening
and closing of hot water V5 (Board 1, LED 16) sole-
noid valve.

13. After one minute. pump stops. Cold water V1
(Board 1. LED 12} solenoid valve opens tor 20
seconds.

14. Drain V7 {Board 1. LED 18) solenoid valve
opens and remains open for next rinse phase. Hot
rinse water V2 (Board. 1. LED 13) solenoid valve then
opens. After the 20 second period. cold water V1
(Board 1, LED 12) solenoid valve cycles on for 5
seconds and off for 5 seconds for two minutes.

15. Hot rinse water V2 (Board 1, LED 13) and drain
V7 {(Board 1. LED 18) solenoid valves close after the
two minute fresh rinse period, RINSE status light
goes off.

16. COMPLETE status light is on. Cycle counter

S
counts ona cvcle Buzzer sounds for 10 seconds.
5.6 OPERATIONAL TEST OF DOOR SWITCH
CYCLE ABORTING
1. Sei ¢cycie phase fimers as follows:
Prewash: 01
Wash: 01

Detergent, 00 "7
Funfiea Rinsg 15

Rev. 6/83
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2. Close chamber door(s).

3. Check that POWER switch is in ON position
and EXTENDED CYCLE and HEAT switches are in
OFF position.

4. Press START pushbutton.

5. After prewash phase starts, open door. The
cycle should abort.

6. Close door and press START pushbutton.

7. After wash phase starts: open door. The cycle
should abort.

8. Glose door and press START pushbutton.

9. After rinse pHase starts, open door. The eycl€ B
should abort. =T

10. Close door-afd 'pféss START pushbutton.

11. After purified rinsé phase starts, open door.
The cycle should abort.

5-5
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SECTION 6

TROUBLESHOOTING (

This section contains detailed information for
locating and correcting the cause of washer mal-
functions.

6.1 HELPFUL HINTS

1. Use the operating procedures in Section 2 to
verify the trouble symptom. If necessary, 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 6.3) 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 6-1). after the symptom has been verified.

4. Use the operational descriptions (Section 3)
and schematics (Figures 6-2 through 6-6) as aids in
understanding system operation and how the mai-
function 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 troubleshoot-
ing.

Steam & Water Supplies

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

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

c. Be sure the steam supply is of the proper
quality and that the steam-supply line is well
drained.

d. Check alt 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 maifunction,
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. In.case 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.

¢.Ifthe 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.

‘Y e. Check circuit breakers first when supply
_voltage does not appear.

, 6:2 HOW TO USE THE CYCLE GRAPH (FIGURE
6-1)

The cycle graph is a representation of the opera-
tions of the washer cycle. It is intended to be used
for two main purposes: (1) as an aid in understand-
ing how the cycle works: (2) as an aid in trouble-
shooting. The bar graph is a representation of which
output devices (valves, lights, buzzer) are energized
during the separate phases of the cycle. The LEDs
(light emitting diodes), located on the printed circuit
boards behind the front panel, are identified with the
corresponding output device. When a solenoid
valve, for example. is actuated (energized). the LED
will be on.

6-1
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As an aidintroubleshooting, the graph should be
used to, first, identify the pointin the cycle where al
malfunction occurs. and. second, to check the
operation of the valves which should be opened

pulstar™.

the problem.

{energized) or closed (de-energized) during the

6.3 CYCLE GRAPH

NOTE: {f washer does notinclude the optional vapor
condenser. the COMPLETE light comes on at the
end of the purifi2d rninse or the fresh water rinse if
ourifred ninse 15 py-passed. if washer is equipped
with optional vapor condenser, the COMPLETE
light comes on iwo minutes after the start of the
vapor removal phase.Water to the vapor condenser
through valve V8 will remain on for a maximum of
tnree minutes from the start of the vapor removal
phase or until the door is opened. whichever occurs

phasewherethe problem occurs. f the maltunction
is not in the valves, the Troubleshooting Chart
should be used to check for other possible causes of

'

first.
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’ REWASH WASH RINSE RINSE | RINSE - InEmOyAL [COMPLETE
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1 DIs DRAIN (V) I
11018 HOT FILL WwATER Vo) ]
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7
e
(Ve) - | ‘
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21020 iRINSE 2U » ‘
2,022 CYCLE COUMTER ;
! — [ 3
21 D23 WASH PUMP __m
2| D15 'VAPOR CONDENSER (V) l
4 o (QETInN ALY T i
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TABLE 6-1: 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. T and 2. NOTE: If facility
power does not turn on, isolate then
repair short between facitity power and
washer.

1. Short ¢circuit. Remove P5.
Try to resét circuit breaker.

if circuit breaker still does
not reset, go to step 2. Hf
circuit breaker does reset, go
to step 3.

2. Short circuit in power line filter unit
or breaker. Check breaker and repiace
it necessary. Check filter with ohmme-
ter for short across 9 and 6. If these
lines are shorted. replace fiiter

3. |f circuit breaker does reset with P5
removed. then make the following
checks. First, replace P5.and remove
P11. Try to reset circuit breaker again.
It circuit breaker does reset with P13
removed and P5 replaced. go to step 4.
If circuit breaker does not reset. go to

step 7.

4.1t circuit breaker does reset with P11
removed (PS5 replaced). then make the
tollowing check. First, replace P11, and
remove P1A and P1B. Try to reset cir-
cuit breaker again. if 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 repatr short.

6. It circurt breaker does not reset with
PiA and P1B removed. then make the
following check. Remove printed circuit
boards B1, B2. If, after removal of these
two boards. the short disappears.
replace the boards one at a time to
determine which board was defective.

Figs. 8-17,
8-18

Fig. 8-19

Fig. 8-21,28
Fig. 8-20.6

Fig. 8-19

Fig.8-19

Fig. 8-19

Fig. 8-20,
25, 26
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Table 6-1: TROUBLESHOOTING CHART (Cont.)

——

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

(1.B. cont}

1.C. POWER
swiich or

but prima-y
panel rema "s
dark

Replace defective board. if short does
not disappear after removal of the two
boards. then short is in card cage.
Reptace card cage.

7. ¥ circuit breaker does not reset wilh
_ P11 removed (PS5 replaced}, then make

‘ ,b'iﬁle following check. First. remove P10

(P11 also removed). Try to reset circuit
breaker. [t circuit breaker does not
reset. short is in power supply - go (o
step 8. Hf circuit breaker does reset,
short is in card cage - repiace card
cage.

8. Shori circuit is in power supply
Check for short across termals 1 and 2
of J5, an power supply side. with J11
removed. A normal reading exceeds 3
ohms. Less than 3 ohms inchicaies &
defective power transformer or a short
in the wiring on J5-1 or J5-2 terminals
Repair wiring or replace power supply.

i. Check for 120 VAC on

TB9g-1, 3. 1f no voltage s

present, check facility power

or repair or replacesROWER

switch (CB-1). if voltage 1s present go 1o
next step. \ .

2 Check for 120 VAC on TB9-2. ¢ If o
voltage is present. replace powei hine
filter. If voltage is present. go o next
step.

|

3. Check for 120 VAC on T83-2, 3 I vol-
tage is not present. check winng
between TBY and TB3 for opens Hf vol-
tage 1s present, go to next siep

4. Check fuse F401 on power supp'y i
defective, replace. If OK. go to next
step.

5. Check for 28 VDC on P10-2 and
Pi0-6. Il no voltage 1s present, replace
power supply. lf volage 1s present, go to
next step.

Fig. 8-20, 27

Fig. 8-19

Fig. 8-20, 27

Fig. 8-19

Fig. 8-20.8 |

Fig 8-18 11

Fig. 8-20,6

Fig. 8-21, 42
Fig. 8-19. 11

Fig. 8-20 15

Fig. 8-20. 15
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Table 6-1: 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
1s applied -
without
pressing
START
pushbutton.

1 E. Afier
turning
POWER on.
irtermittent
buzzer sounds
and digits 01
or 02 flash

on primary
panel.

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

1. Cycle start switch

defective or shorted wire.
Disconnect P16 from primary

panel and check continuity

between J16-22 and DC ground.

If continuily is present

without pushing START,

replace primary panel. If continuity is
not present. go to next step.

2. Check continuity between P16-22 and
DC ground. If continuity is present, iso-
late short and repair wire harness. if
harness 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 levei sensor,
wash tank

02 - iow fevel sensor. wash tank
Pertorm the following checks.

a. Check voltage at appropriate leve!
sensor between “-" and "+ terminals. It
should be about 28 VDC. If voltage is
present, go to next step. "b". If voltage is
zero, check 28 VDC power supply and
wiring to the level sensors. Repair if
necessary.

b Check that there is 5 VDC at appro-
priate level sensor between “'sig-
nal™ and " terminals. If voltage 1s pres-
ent, see next step. “c”. It voltage 1s zero,

Fig. 8-20, 15
Fig. 8-20, 27
Fig.8-19. 13

Fig. 8-21,9

Fig.8-21,9

Fig.8-19. 13

Fig. 8-20. 26

Fig. 8-16. 28

Fig.8-16. 28

Rev. 6/83
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Table 6-1: 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.

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

then check for continuity between "Sig-
nal” terminal and P2A pin applicable to
specific tevel sensor. If continuity is
oresent, replace PC board £1. If conti-
nuity is not present, repair
wire, 7

c. Check for 5 VDC at appropriate
ievel sensor between "Test" ang " -"
terminals. if voltage is present, replace
level sensor. If voitage is not present,
then check continuity between “Test’
terminal and P4 pin applicable 1o
specific level sensor. Hf continuity is
present, replace PC board =1 N
continuity is not present. repar wire

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

2. a. Primary panel logic card delective.
Check voltage across lamp socket. if it
is 28 VDC, replace primary panel 1f itis
zero, see step below, 1.F.2b.

b. Reinstall lamp and check VDG from
tamp socket to DC ground H it1s 28
VDC. replace primary panel Ifitis zero.
see step below. 1.F.2¢c

¢ Disconnect P3 from contro”
Check VDC between J3, pin 28 and pin
appticable for malfunctioning lamp 1f 1t
is zero. check 28 VDC power supply If it
is 28 VDC, see step below, 1 F. 3.

3. Disconnect P16 from prnimary panel
and check continuity between P16 ard
P3 on pins applicable for matiunclicang
lamp. i okay. replace primary panel.
Otherwise isolate and repair open in
cable.

1. Control system did not
reset - push STOP pushbutton

2. Primary panel logic card
defective. Disconnect appropriate

Fig. 8-20, 26

Fig. 8-16, 28

Fig. 8-20, 26

Para 7-10

Fig. 8-21.9

Fig 8-21 9

Fig 8-20 15

Fig 8-21,9

Fig. 8-20, 16

pin on P3 trom controller. i light goes
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Table 6-1: TROUBLESHOOTING CHARTY (Cont.)

OPERATIONAL
STATUS

TROUBLE

,

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

2. During a
“Pre-wash,”
“Wash, "or
“Power Rinse"
phase of a
cycle.

(1.G. cont)

1.H. Unable
to start
cycle.

2.A. Washer
pump does
not start.

out, replace appropriate board or if 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 ciosed 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.1¢c.

c. 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 controllier 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 ptimary panel.

1. Check that 3-phase voltage
is connected (200, 230, or
460 volts).

Fig. 8-19, 13

Para. 7-4

Fig. 8-19, 5

Fig. 8-20, 26

Fig.8-19,5

Para. 7-4

Fig. 8-20, 25

Fig. 8-19,
12.30

Fig. 8-21.9

Fig. 8-18
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Table 6-1: TROUBLESHOOTING CHART (Cont.)

WHERE TO
OPERATIONAL TROUBLE POSSIBLE CAUSE FIND ITEMS
STATUS AND/OR CORRECTION IN MANUAL
2.8. Pumpis 1. Check water level in wash tank. if Fig. 8-16, 28
running. but water is low, it could be caused by suds
with low water on the high water level sensor giving a
pressure. false signai. Correct.
2. Check three-phase power leads to Fig. 8-16, 1
motor - they may be reversed. Correct.”
3. If the washer is operating without a
manifold dolly, make sure the diverter is
fully in the “disengage” position.
2.C. Water does 1. Make sure HEAT switch on
not heat up front panel is ON.
properly - for
steam-heated units, 2. Steam-heated units - check
it should heat to that solenoid vatve V4 is Fig.8-14. 19
160 F one minute functioning correctly; electrically heated
after beginning units - check electric heater Fig. 8-15. 4
"Wash" and "Power connections and elements.
Rinse"; for
electrically heated 3. Check that temperature switches
units, 2 minutes. TS-1 (120 F) and TS-2 (160 F) are set Para. 7-9
correctly and functioning correctly.
4. Steam-heated units - check that
steam supply pressure is correct: check | Fig. 8-14, 14
that steam trap is functioning correctly.
5. Electrically heated units - check that | Fig. 8-15
voltage to the heaters is correct. (If vol-
tage is 10% below rated, additiona: heat-
up time will be required.)
6. Electric units only — overtemp Fig 8-15
switch TS-3 (N.C.) is open or defective. =
3. During a 3.A. Intermit- This alarm indicates that the
cycle. tent buzzer and maximum allowable drain time,
0S flashing for any one of the cycle
on display. phases, has been exceeded. Possible
causes are as follows:
1. Dirty drain filter, Fig. 8-6. 15
2. Restricted drain line. Check and Fig. 8-6
correct.
3. Solenoid valve V7 (DRAIN) stuck Fig.8-6.8
closed - correct.
6-8
764175 Res 1 85
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Table 6-1: TROUBLESHOOTING CHART (Cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

(3.A.cont,)

3.B. Intermit-
tent buzzer and
06 flashing

on display.

4, Wiring to solenoid valve V7 or CRE
relay defective - repair or replace.

5. Check for correct operation of sole-
noid valve V7 and PC board #1 by
initiating SERVICE ROUTINE, as
instructed in Section 4.6.

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 maifunctioning. 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 5 VDC between
“and "TEST terminals. 1f voltage i5
present. then level sensor 1s shorted -
replace.

This alarm indicates that the
maximum aliowable 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. Sotenoid valves V1 or V5 stuck
closed - correct.

3. Drain sotenoid valve {V7) stuck open
-correct.

4, Wiring to solenoid valves V1 and V5
defective - repair or replace.

5. Check for correct operation of sole-
noid valves V1, V5 and PC board #1 by
initiating SERVICE ROUTINE, as
instructed in Section 4.6.

6. Open washer door and check for
water in wash tank. If tank is full, this
indicates that high level sensor is prob-
ably malfunctioning. Check ievel sensor
for 5 VDC between "SIG™ and -7 ter-

Fig. 8-16, 7

Fig. 8-4.10
Fig. 8-4, 24

Fig. 8-6. 8

Fig. 8-16. 7
Fig 8-16.6

Rev 6 83
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Tabie 6-1: TROUBLESHOOTING CHART {Cont.)

WHERE TO
OPERATIONAL TROUBLE POSSIBLE CAUSE FIND ITEMS
STATUS AND/OR CORRECTION IN MANUAL
(3.B. cont.) minals. If voltage is not present, then
sensor is functioning correctly —
recheck preceding steps.
3.C. intermit- This alarm indicates that the
tent buzzer and maximum allowable "make-up” time
07 flashing on {i.e . time allowed to refiil
display. wash tank after washing has begun) has
been exceeded.
Possible causes are as‘y‘. follows:
1
1. Water supply not open - check.
2. Water pressure low - check.
3. Drain solenoid valve V7 stuck open Fig.8-6. 8
-correct.
4. Wiring to solenoid valves V1 or V5 Fig.8-16, 7
defective - repair or replace. Fig 8-16,6
5. Check for correct operation of sole-
noid valves V1, V5 and PC board #1 by
initiating SERVICE ROUTINE, as i
instructed in Section 4.6. i
!
8. Push STOP pushbutton. If 01 ilashes
on display and intermitient buzzer
sounds. then the wash tank high water
level sensor s malfunctioning - repair ot
replace
3.D. Unable to 1. 1f cycle does not siop Fig 8-16,8
reset system when door is opened, check
by pushing door closed switch wirng
STOP pushbuiton
of by opening 2. |f cycle does not stop when
door dunng STOP pushbution i1s pushed, check
“Wash" portion for open circuit, Disconnect
of any cycle P4 {rom controlier and maxe Fig 8-19.26
phase. continuily check between pins 8 and i
with STOP button pressed and released
If continuity is present with swilch actu-
ated, replace controller PC board #1. 1 Fig 8-20. 26
continuity is not present. see next step.

6-10
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Table 6-1: TROUBLESHOOTING CHART (Cont.)

OPERATIONAL
STATUS

TROUBLE

POSSIBLE CAUSE
AND/OR CORRECTION

WHERE TO
FIND ITEMS
IN MANUAL

4. Atend of
cycle.
COMPLETE
light on.

(3.0. cont.)

3.E. “Purified .
Rinse” phase
started but no
spray inside
chamber.

4.A. Buzzer does
not sound when

COMPLETE light
is on.

4.8. Cycle
counter fails
to update
on cycle
completion.

3. Make continuity check across con-
tacts of STOP switch. 1f continuity is
present, isolate and repair open in P4
harness. If continuity is not present,
replace switch.

1. if the washer is connected to the
house purified water supply. check (a)
for correct pressure {20 psig or

more) and flow; (b) purified rinse
solehoid V3 is not stuck closed,; (¢} wir-
ing to solenoid vaive V3 is not defective.

2. 1f the washer is supplied with the
optional rinse pump. check that pump is
running - replace if necessary. Check
also all items in #1, directly above.

3. if the washer is supplied with the
optional storage tank and rinse pump.
check that the float in the storage tank
is operating correctly. Check also all
items in #2. directly above.

1. Buzzer defective - check
voltage across buzzer. replace
if necessary.

2. Open wire - disconnect P1A from con-
trol and check continuity between pin R
and TB3-3. Isolate and repair.

3. PC board #2 detective. Initiate SER-
VICE ROUTINE, as instructed in Section
4.6 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 SER-
VICE ROUTINE, as instructed in Sec-
tion 4.6 and replace board if LED D22
does not come on at end of cycle.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fg.

Fig.

Fig.

8-28

8-29

8-19,

8-20.

Fig. 8-19. 26

D W

. 25

36
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Table 6-1; TROUBLESHOOTING CHART (Cont.)

WHERE TO

E- 1

| OPERATIONAL TROUBLE POSSIBLE. CAUSE FIND ITEMS
STATUS AND/OR CORRECTION IN MANUAL
5. Misceltan- 5.A. Momentary activa- 1. Excessive triac leakage in the control
gous tion. of relays and sole- causes a eurrent 10 be present across
' noid valves immediately door switch. Place a 1.0uFd. 135 VAC
following closing of capacitor across door switch. Connéct
front or rear ¢oor, 10 wires 8 and 86 for single-door units or
(May also be wires 12 and 86 for double-door units.
accompamed with an : d
operational condition 3
displaved on controller
front panel.)
5.8. Cycie counter 1. Temperaiufe sensor switch produces Fig. 8-17. 56
producing a talse cycle | a circuit nose sufficient enough to Fig 8-18.61
count actuate the cycle counter. Install a surge
suppressor in ierminal box TB1 between
terminals T81-3 and TB1-8.
f-12
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Figure 6-2. ELECTRICAL SCHEMATIC (2 of 3).

6-15/6-16

6

E

764175

Rev 6/83



(ONNO¥Y 301 ZI-18L 0L SZlL ON
34IM 1O3NNOD 'S-181 0L 98 ON 3d¥iM  LO3NNOD - S1INN ¥00Q 3T9ONIS €

'AINO H00d 378N0G ¥0d4 Q3SN S! ¥OLI3INNOD ZZr ¢

Figure 6-2. ELECTRICAL SCHEMATIC (3 of 3).
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ITEM
QTY. | NO. NAME DESCRIPTION, MATERIAL
1 NOT USED
2 NOT USED
3 NOT USED
4 NOT USED
5 NOT USED
[ NOT USED
7 NOT USED
8 NOT _USED
1 10 P/C CARD & DRILL ASSY.
T 11 PAD, TRANSISTOR
7 12 IC _SOC 418 A TRIAC DRIVER A9-AlS
7 13 RECTIFIER, IN40O1 pl, D2, D3, D6, D10, D11, D19
B 14 DIODE, IN949 D4, DS, D20-D22
3 15 RECTIFIER, IN463A D7, D8, D9
7 16 LAMP, SOLID STATE MV_5054-2 L,E.D., D12-DIB
7 17 TRIAC, 2N6073B TR1-TR/
2 18 TRANSISTOR, XR2203 DARLINGTON - A5, A6
2 19 RESXISTOR, NETWORK 916C103X2PE Al6, Al7
15 20 RESISTOR 470 ONMS 1/4W 5% CARBON, RI5-R21,
R47-R53, R56
3 21 RESISTOR 10K 1/4W 5% CARBON, R1, R38, R39
6 22 RESISTOR 3K _1/4W ST CARBON, R7, R3J-R3/
23 RESISTOR 2.7K 1/4W_5% CARBON, RS
24 RESISTOR 100 OHMS 1/4W 5% CARBON, R6, R22-R28
25 RESISTOR 510 OHMS 1/4W 5% CARBON, R2, R3
T 26 RESISTOR 330 OHMS 1/4W 5% CARBON, R29
7 27 RES1STOR 680 OHMS 1/4W 5% CARBON, R8-R14
1 28 RESISTOR 18K 1,5W 102, CARBON, Ré&
1 29 CAPACITOR 22pf @ 15V _TANTALUM-C15
2 30 CAPACITOR 0.1pf @ 12V CERAMIC DISC-CIE, CI7
T 31 CAPACITOR 1.0pf @ 50V _TANTALUM-C14
T 32 CAPACTTOR .Opf @ 10V TANTALUM-C3
2 33 CAPACITOR Opf @ 500V_CERAMIC DISC-Cl, C2
1 34 CAPACITOR 47pf @ 25V TANTALUM, C4
7 35 CAPACITOR 0.01pf @ 25V _CERAMIC DISC-CS5, C18, C23
1 36 CAPACITOR 850uf @ 8V _TANTALUM-C13
8 37 CAPACITOR 0.1pf @ 200 WVDC CERAMIC DISC-C6-C1Z, C
3 38 EXPANDER, 1/0 8243 A2, A3, AL
1 39 CRYSTAL, 3MHZ
1 40 TRANSISTOR, 2N3053A Q9
1 41 IC 3059 AT
2 42 RELAY, LATCH LR1, LR2
2 43 1C-7406 INVERTER HEX BUFFER/DRIVER-AIS, AT9 |
1 X 1C, 4N26 OPTO 150 TRANS., AB
1 45 DIP SOCKET 0 PIN Al
2 46 PULL, CARD
1 47 MICROCOMPUTER
48 NOT USED
49 NOT USED
2 50 RESISTOR NETWORK 15K BY 5 R54, RS5S
7 51 RESISTOR 430 OHMS 1/4W 5% RGO-R46
1 52 RESISTOR 5.1K OHMS 1/4W 5% RS57
2 53 RESISTOR 1K OHMS 174w 5% R58, R59

Figure 6-3. P/C BOARD NO. 1 (1 of 2).
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Figure 6-3. P/C BOARD NO. 1 (2 0f 2).

6-21/6-22

E- 11 S " B- 12




pulstar”

.

@)

(10-15 82

DWG. NO. 146588

o

TS deses (] ey TS T 1

L

—0 —

= RiZ = — ¥ —

/i
o
i :

P T
CEU

qry. | LM NAME DESCRIPTION, MATERIAL
1| Nor usep
2| NoT USED
3| NoT USED
4| ~oT USED
5] noT USED
§ | WOT USED
7| NOT USED
5| NOT USED
11710 | P/C CARD & DRILL SCHD.
7|11 | PULL, CARD
77 17 | RESISTOR, 3K OWMS 1747 5%, KI-R8, RII-RI4
T [ 13 | RESISTOR,330 OHHS 1/4W 5%, RIS
T6 [ 12 | RESISTOR, 470 OMS 174w 5%, Ri6, Ri8, R20, R2Z, R4, RiG,
R28, R0, R49-R5E
8| 15 | RESISTOR, 100 OMMS 1/4W =%, R17, R19, RZ1, R23, R2S, R27
R29, R31
§ |16 | RESISTOR, 680 OWNS 174w 5%, R32-R39
T | 17 | RESISTOR, 10K OWMS 1720 5%, R&0
§ | 18 | CAPACITOR, .1pf, 200V | c1-C8
T 1 19 | CAPACITOR, 850uf, 8V | c9
T | 20 | CAPACITOR, 22pf, 15V | C10
1|21 | CAPACITOR, .1pf, 12v | Cll
5 | 22 | DicoE ING63A, D1, D2, D3
2 | 73 | biooE TNGOOL, D4, D6
10 | 24 | DIOBE TN949, D5, D7, DE-DIS
§ | 25 | L.ED. HU3054-2 D16-D23
T [ 76 | +0s raM, B155 Al
¥ | 27 | DARLINGTON, XR2203 A3, Al6
§ | 28 | OPTOISO TRIAC 50C 4184 A6-AL3
i | 29 | QUAD EX-OR, 7486 ALl
T ] 30 | RESISTOR, NETWORK S16CI03XIPE ALS
7 | 31| BUFFER, CMOS CDG0S0BC A%, A5
T | 32 | DIF SGCKET, 40 PIN I¥)
33 | TRANSISTOR 2N3053A QL5
3| SWITCH, 16 POS HEX SWl, w2
35 | TRIAC, 2N6073B TRI-TR8
T | 36 | PAD, TRANSISTOR qis
7 |37 | RELAY, LATCH LRI, LRG
1| 38| BIT ROW
55| NOT USED
5 | 40 | capactTor 0.01 MF_@ 25V Cl2-Cl6
8 | 41 | RESISTOR %30 OFMS 174w 5% R41-RAE

Rev 6.83
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Figure 6-4. P/C BOARD NO. 2 (1 o1 2).
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Figure 6-4. P/C BOARD NO. 2 (2 of 2).
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AN

A

qry. | 1TE¥ NAME DESCRIPTION, MATERIAL
1 2 P/C_CARD

1 3 RESISTOR, 130 OHMS 12 1/2 W.M.F., R&34

1 4 RESISTOR, 301 OHMS 1X 1/2 W.M.F., R&32

T 5 RESISTOR, 47K OMMS 5% 1/4 W.C.C., RL3!

K 8 RESISTOR, 750 OHMS 12 1/2 W.M.F., R&29, R4L3S
1 7 RESISTOR, 9.09 OHMS 11 1/2 W M. F., R&36

1 3 RESISTOR, 562 0AMS 12 1/2 W.M.F., RL2E

2 9 RESISTOR, 200 OHMS 5% 1/4 W.C.C., R&16, RL26
1 10 RESISTOR, 390 OHMS 5% 1/4 W.C.C., R&27

3 11 RESISTOR, 470 OHMS 5% 1/4 W.C.C., R&11, R&24&, R&25
1 12 RESISTOR, 430 OHMS 5% 1/4 W.C.C., R&437

) 13 DIODE, ZENER INGT34A, 2401

T 12 RESISTOR, 300 OMMS 5% 1/4 W.C.C., R&2]

2 15 RESISTOR, 680 OHMS 5% 1/t W.C.C., R4S

1 16 RESISTOR, 1.3K OHMS 51 1/4 W.C.C., R&ld

1 17 RESISTOR, 1.5k OHMS 5% 1/4 W.C.C., RL20

2 ig RESISTOR, 100 OHMS 5% 1/4 W.C.C., R&12, R&13
1 19 RESISTOR, 180 OHMS 52 1 W., C.C., R&l>

1 20 RESISTOR, 2.7K OHMS 5% 1/4 W.C.C., R&0&

1 21 RESISTOR, 3.3K OHMS 5% 1/4 W.C.C., R4OS

1 22 RESISTOR, 4. 3K OHMS 5% 1/4 W.C.C., R403

2 23 POTENT IOMETER 200 OKMS, R&23, R&3)

i Z 1.C. CA3ILGRE. ALOZ

1 25 DIODE INGOOI, CR403 -

1 26 DiODE, ZENER IN7S24, 2407

1 27 CAPACITOR, ELEC. 33 MFD 40V, €402

1 26 CAPACITOR, ELEC. 250 MFD 15 VDC, C405

i 7% 1.C. 723 A40]

1 30 CAPACITOR 4.7 MFD, 35V, C4OE

1 33 TRARSISTOR 283053 Q407

3 32 TPANSISTOR 2N3905, Q405, Q406

1 33 PAD, TRANSISIOR R

] Z FUSE, 3 AMF F401

2 35 TERMINAL, SOCKET

1 36 CAPACITOR C410 ~

15 37 PIN, FORMED -

1 38 RESISTOR, 178 OHMS 12 1/2 W.M.F., Re22

3 39 RESISTOR,82.5 OHMS 12 1/2 W.M.F., R&1E

1 %0 CAPACITOR, DiSC. 7002 MFD 1KV, C406

1 [3] DIODE, ZENER INL744, 2403

1 42 CAPACITOR _IMFD 12VDC C403

1 43 RESISTOR 750 OHMS 3w R407

1 L RESISTOR 1K 1% R402

1 L5 RESISTOR 3K 1/2W R406

1 L6 POTENTIOMETER 2K R 430

1 7 DIODE, ZENER ING7S51A 30V 2404

1 48 FUSE IAC_F402

2 L9 CLIP, FUSE

1 50 CAPACITOR 1.0 MFD, 50v, C409

Figure 6-5. P/C ASSEMBLY : Power Supply (101 2).
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Figure 6-5. P/C ASSEMBLY : Power Supply (2 of 2).
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. TABLE 6-2. WIRE LIST: COMMON WIRES, ALL MACHINES
NO COLOR LENGTH GAUGE FROM TO
] BLACK 6 16 J20-28 P23-10
1 BLACK 21 16 X P20-28 pP26-28
1 BLACK 24 16 ! CB1-A1 J23-10
2 WHITE 6 16 , J20-27 p23-7
2 WHITE 21 16 ‘ P20-27 p26-27
2 WHITE 24 16 ' CB1-A J23-7
3 BLACK 10 16 ‘ LN-1 TB9-1
3 BLACK SEC. PANEL TB9-1
3 BLACK 23 16 I c81-B1 TB-9
4 WHITE 10 16 } LN-2 T89-2
4 WHITE : SEC. PANEL TBY-2
4 WHITE 22 16 cB1-B TB-9
6 BLACK 6 16 y J20-33 P23-8
6 BLACK 10 6 LD-1 TB9-4
6 BLACK . SEC. PANEL TB9-4
6 BLACK 27 16 TB3-1 TB-9
6 BLACK 4 18 . SW1-2 T83-2
THIS PAGE 6 BLACK 64 16 , TB3-1 P5-1
6 BLACK 29 16 ' TB3-2 J23-8
INTENTIONALLY LEFT 6 RED 21 2 P20-33 P26-33
! 7 BLACK 60 18 , CcBi1-C P5-9
BLANK . 8 BLACK 60 8! cB1-D P5-8
9 BLACK 4 18 : RESISTOR TB3-3
9 BLACK 5 18 | BUZZER T83-3
9 RED 60 18 i SW11-2 TB1-17
9 RED 82 18 ) SW11-2 TB1-17
] RED 67 18 | LIGHT T81-7
] WHITE 6 16 ! J20-35 P23-3
9 WHITE 10 6 | b2 TB9-3
9 WHITE l SEC. PANEL T89-3
g WHITE 27 16 T83-4 T8-9
9 WHITE 64 16 TB3-3 P5-2
g WHITE 29 16 7B3-4 J23-3
10 BLACK 6 16 J20-25 P23-1
10 BLACK 23 18 SW1-3 J23-1
10 RED 66 18 LIGHT J26-25
10 RED 21 22 P20-25 P26-25
1 BLACK 10 22 J21-12 p23-9
11 BLACK 72 24 TB3-5 P3A-28
1 BLACK 51 24 P16-27 TB3-5
11 BLACK 2 24 LT-1 SW2-1
1 BLACK 4 24 - SW2-1 783-5
H BLACK 29 24 TB3-5 J23-9
11 RED 12 18 LLD UPPER (+) LLD LOWER (+)
11 RED 41 18 LLD LOWER (+) J27-12
11 RED 19 22 P21-12 p27-12
12 WHITE 21 18 v2 V5
. 12 WHITE 30 18 V5 V3
6-33
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TABLE 6-2. WIRE LIST: COMMON WIRES, ALL MACHINES (Cont.}
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TABLE 6-2. WIRE LIST: COMMON WIRES, ALL MACHINES (Cont.}
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v, 5t
f
a3

' NO COLOR | LENGTH | GAUGE FROM 70 t NO COLOR | LENGTH | GAUGE FROM TO
- BLACK 56 24 SW8-5 P4-19 L ogs RED ” 20 P20-19 P26-18
52 BLACK 2 24 SW8-5 SW8-2 | e K 8 5 190.8 1AW
52 BLACK 8 24 SWB-2 SW2-C |5 ey o o 590.8 AP
52 BLACK a 24 SW2-C SW15-2 e o ACK . o 1205 18-S
59 BLACK 52 24 SW8-6 P16-2 P o " o o0 0265
P62 BLACK 83 24 P16-23 P3A-14 . ¥ e 2 2 e S
63 BLACK 83 24 P16-11 P3A-23 1, vt Pt
: T RED 21 22 20-11 6
' 65 BLACK 59 24 SW8-3 Pa-37 ! a9 BLACK 1 22 J20-10 P1B-K
|8 BLACK e 22 21 Fas 2 100 BLACK " 22 J20-16 P18-8
! t
j 66 BLACK 39 24 Pi6-14 J23-12 I 100 RED 21 22 P20-16 P26-16
. 86 RED 60 18 SW11-3 TB1-14 L ) B.
j TBias C0 BLACK 1 22 420-2 P1B-N
|66 RED 82 18 SW11-3 - L 101 RED 21 22 P20-2 P26-2
¥ RED 19 22 Pai-13 bar-1s 02 BLACK 8 22 J20-21 PIA-L
v 67 BLACK 83 24 P16-13 £3A-20 L o2 RED 66 i3 LIGHT 126-21
S BLACK 83 24 P16-15 P3A-19 o neo o e v o
69 BLACK 83 24 P1§ 30 P3A-21 | Ak . o v Sy
.o BLACK » 2 Fo pars ! I 103 BLACK 5 18 BUZZER T83-6
S 2 BLACK 83 24 F16-10 PGA-13 ! L% o a | Tone lono
72 BLACK 83 24 F16-21 P3A-15 109 N Tl e ToR A
73 BLACK 8 24 £16-24 PoA-24 | . 104 BLACK 5 1 22 420-20 P1A-T
74 BLACK 74 24 P16-7 P4-38 i bo104 ReD |2 22 1 P20-20 P26-20
> BLACK e 24 16-19 Pa-8 ; 105 BLACK | i1 22 J20-17 P1B-F
A BLACK T 2 Pig-22 Pas ‘ 06 BLACK 1 22 J20-6 P1B-A
. BLACK o 2 P62 pa-18 l ' o7 BLACK 3 22 12023 PIB-L
8 BLACK 74 24 P16-26 Pa-17 ' ’ BLACK 16 22 J21-7 P2A-J
by 6- P4-16 ! i 108 7
b9 BLACK 74 24 P16-25 | Jpos oED o o D17 D977
¢ 80 BLACK 74 24 P16-28 Pa-135 ! 09 BLACK | 10 22 4213 P23-6
P8 BLACK T4 24 P16-5 g:-s? : t 110 BLACK | 11 22 J20-18 P1B-E
2 BLACK 74 24 P16-3 3 " 113 BLACK 1 22 320-1 P1B-X
83 BLACK 74 24 P16-4 Pa-32 | Pooqs BLACK Vi 22 207 P1B-P
[ 8 BLACK 4 24 P16-6 Pa-33 bois BLACK Vi 22 20-12 PiB-H
* 5 83 2 P16-16 P3A-27 '
8 BLACK 4 T 116 BLACK 11 22 J20-3 Pi1B-U
86 RED 60 18 SW11-1 Tgl—f 118 BLAGCK 16 22 1231 P2A-L
5 RED 82 8 Swi A 118 RED a7 18 LLD UPPER (SIG) J27-1
BLACK 8 22 J20-13 a8 118 RED 19 22 P21-1 P27-1
RED S 18 vs s 119 BLACK 16 22 J21-2 P2A-T
RED 21 22 P20-13 b 119 RED a7 18 LLD LOWER (SIG) J27-2
BLACK 8 22 220-4 P;6 M 119 RED 19 22 P21-2 P27-2
RED 21 22 P20-4 A 121 BLACK 16 22 J21-4 PRA-I
BLACK 8 22 J20-9 JBI-J 122 BLACK 16 22 J21-5 P2A-N
RED 6a 18 ve il 124 BLACK 10 22 J21-11 P23-11
RED 2! 22 P20-9 5 o2 124 BLACK a8 24 42311 Pa-7
BLACK 8 22 2015 :3 M 124 RED 60 18 SW11-7 TB1-15
RED 34 18 v3 o 124 RED 82 18 SWi1-7 TB1-15
RED 21 22 P20-15 PlA-Ds 124 RED 19 22 P21-11 p27-11
BLACK 8 22 J20-14 211 125 BLACK 16 22 J21-14 P2A-D
RED 21 22 P20-14 2i“p 125 RED 19 22 PR1-14 p27-14
BLACK 8 2 J20-19 P1A- ‘ . 126 BLACK 16 22 9216 P2A-K
6-34 ' 6.35
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TABLE 6-2. WIRE LIST: COMMON WIRES, ALL MACHINES (Cont.)

NO COLOR LENGTH GAUGE FROM TO
i i
rooer BLACK 16 22 J21-9 P2A-C |
.27 RED 19 22 P21-9 P27-9
'oa2s BLACK 16 22 J21-10 P2A-B
128 RED i 63 18 SWii-6 J27-10
128 RED ‘ 85 18 SW11-6 T27-10
i28 RED ; 19 22 P21-10 P27-10
129 BLACK ! 16 22 J21-8 P2A-A
. 128 RED ! 12 18 LLD UPPER (-} LLD LOWER {-}
1128 RED 40 18 LLD LOWER (-) TB1-1
©oa29 ReD | e0 18 SW11-4 T81-9
C129 RED . 3 18 SW11-5 T81-9
bo129 RED ; 3 18 SW11-8 TB1-9
129 RED ! 82 18 SWiti-4 TB1-9
129 RED E 3 18 SW1i-5 TB1-9
129 RED ‘ 3 18 SW11-8 TB1-9
129 RED [ 19 22 P21-8 pP27-8
138 BLACK P 54 8 PUMP MOTOR STARTER - T1'
139 BLACK ! 54 18 PUMP MOTOR STARTER - T2
140 BLACK 54 8 PUMP .~s IMOTOR STARTER - 73
142 BLACK 0 22 J21-13 ©|P23-4
142 BLACK , 48-1.2 24 P4-36 J23-4
142 RED 47 18 LLD UPPER TEST  |J27-13
142 RED 19 22 P21-13 P27-13
143 8LACK i0 22 J21-18 P23-5
143 BLACK 48-1 2 4 P4-35 J23-5
143 RED 47 18 LLD LOWER TEST |427-18
143 RED 19 22 P21-16 P27-16
51 BLACK 16 22 J21-17 P23-13
152 BLACK 10 22 L J21-18 P2A-E
]
f
|
| |
6-36
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TABLE -3. WIRE LIST FOR ELECTRIC UNITS.

f !
' No COLOR | LENGTH | GAUGE FROM TO
!
: 1 BLACK 18 14 TB4-L1 T81-1
, 1 BLACK ! 9 14 FS. HOLD TB1-1
‘ i BLACK 9 16 TB1-1 J26-28
2 WHITE 18 14 TB4-L2 TB1-2 !
2 WHITE 8 14 CRE 3-9 T81-2 !
2 WHITE : 16 TB1-2 J26-27
; 6 , RED : 15 18 CRE 4-7 J26-33
; 9 , RED 8 18 J26-35 TB1-17
P2 BLACK Q 16 COUNTER TB1-8
12 i WHITE 11 18 CRE 4-B8 TB1-6
Pz 1 whiTe 1 18 CRE 3-B TB1-5
b2 . WHITE 13 18 TB1-7 MTR. START COIL
b2 WHITE 6 18 2CR-D 1CR-D
Y WHITE 43 8 2CR-D TB1-5
27 GREEN 18 10 TB4-GND TB1-GND
27 GREEN 6 10 TB4-GND GND
29 BLACK 53 HEATER 1CR-A & 2CR-A
30 BLACK 53 HEATER 1CR-B & 2CR-8
31 BLACK 53 HEATER 1CR-C & 2CR-C
32 RED 9 8 . T31-NC TB81-3
32 RED 6 18 . 2CR-E 1CR-E
32 RED 43 18 i 2CR-E T81-3
46 RED 8 14 CRE 3-7 FS. HOLD
66 RED 6 18 i TBi-14 J27-15
87 BLACK 13 14 } CRE 3-4 CIR. BRK. J
© 96 RED 15 18 CRE 4-A J26-8
98 RED 15 18 CRE 3-A J2e-11 !
101 ©  RED 11 18 MTR. START X2 J26-2 |
108 ~ RED 10 18 TB1-18 J27-7
124 . RED 6 18 TB1-15 J27-n
125 | RED 10 ! 18 TB81-12 J27-14
127 . RED 6 ' 18 TB1-12 J27-9
129 RED 3 18 TB1-12 TB1-18
129 RED | 8 18 TB1-10 Jor-8
135 BLACK | 13 4 TB2-L1 TB1-L1
135 BLACK 13 8 FUSE BLOCK-C TB1-L1
135 BLACK 37 8 FB1-A TB1-L1
136 i BLACK 14 4 TB2-L2 TB1-L2
i 138 I BLACK ! 13 8 FUSE BLOCK-B TB1-L2
| 136 t BLACK 37 8 FB1-8 TB1-L2
137 | BLACK 15 4 TB2-L3 T81-13 |
137 BLACK 13 8 FUSE BLOCK-A TB1-L3 !
137 BLACK | a7 8 FB1-C TB1-L3 '
138 BLACK ! 6 18 W PUMP MOTOR STARTER Tt ‘
144 RED ; 20 18 CRE 4-7 TB1-9
144 BLACK 20 8 MTR. START L1 FUSE BLOCK-C l
145 BLACK ' 20 8 MTR. START L2 FUSE BLOCK-B {
146 BLACK i 20 8 MTR. START L3 FUSE BLOCK-A 1
6-37
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TABLE 6-3. WIRE LIST FOR ELECTRIC UNITS. (Cont.) TABLE 6-3. WIRE LIST FOR ELE
-3. CTRIC UNITS. (Cont.)

NO COLOR LENGTH GAUGE FROM TO }
s NO COLOR LENGTH GAUGE FRCM T0
|
12 WHITE 30 18 V3 1JB1 ' Y
12 WHITE 67 18 LIGHT TB1-7 { o8 gtig‘é 2 8 FB1-A 1CR-A
12 WHITE 21 6 P20-35 P26-35 ' 149 BLAGK e 8 FB1-A 2CR-A
13 BLACK 70 24 LT-2 P3A-25 ‘ 149 BLAGK I 8 FB1-B 1CR-B
14 BLACK 70 24 SW2-2 P3A-22 130 BLAGK I 8 FB81-B 2CR-B
15 BLACK 57 24 SWE-C p4-22 120 BLAGK I 8 FB1-C 1CR-C
18 BLACK 55 24 SWH-C Pa-24 l 8 FB1-C 2CR-C
17 BLACK 56 24 SWC-C P4-3 .
18 BLACK 54 24 SWB-C P4-20 ;
19 BLACK 54 24 swB-8 pa-12 k TABLE 6-4. WIRE LIST FOR STEAM UNITS.
19 BLACK 5 24 Swe-8 SWC-8 | .
19 BLACK 3 24 SWC-8 SWE-8 ;
19 BLACK 5 24 SWE-8 SWH-8 NO COLOR LENGTH GAUGE FROM T0
20 BLACK 54 24 SWB-4 Pa-11 :
20 BLACK 5 24 SWB-4 SWC-4
20 BLACK 3 24 SWC-4 SWE-4 1 BLACK 18 14 TB4-L1 TB1-1
20 BLACK 5 24 SWE-4 SWH-4 2 WHITE 8 14 CRES3-9 TB1-2
21 BLACK 54 24 swa-2 P4-10 2 WHITE 18 14 TB4-L2 TB1-2
21 BLACK 5 24 SwB-2 SWC-2 6 RED 15 18 ; CRE4-7 126-33
21 BLACK 3 24 SWC-2 SWE-2 9 RED 8 18 ; J26-35 TB1.17
21 BLACK 5 24 SWE-2 SWH-2 12 WHITE 11 18 ' CRE4-B TB1-6
22 BLACK 54 24 SWB-1 P4-9 12 WHITE 5 18 CRE3-B TB1-5
22 BLACK 5 24 SWB-1 SWC-1 ‘ . 12 WHITE 24 18 JB1 V1
22 BLACK 3 24 SWC-1 SWE-1 12 WHITE 29 18 ! V1 v7
22 BLACK 5 24 ! SWE-1 SWH-1 12 WHITE 24 18 X V7 Ve
23 BLACK 62 24 | SWA-8 P3A-4 12 WHITE 34 18 i va TB1-8
23 BLACK 5 24 ' SWA-8 SWD-8 27 GREEN 18 10 ‘ TB4-GND TB1-GND
23 BLACK 3 24 ; SWD-8 SWF-8 27 GREEN 6. 10 ‘ TB4-GND GND
23 BLACK 5 24 I SWF-8 SWK-8 32 RED 34 18 ! V4 TB1-3
24 BLACK 62 24 SWA-4 P3A-3 48 BLACK 9 14 ' CRE3-7 TB1-1
24 BLACK 5 24 SWA-4 SWD-4 87 BLACK 13 14 ! CRE3-4 CIRCUIT BREAKER
24 BLACK 3 24 SWD-4 SWF-4 91 RED 27 18 [ JB1 V1
24 BLACK 5 24 SWF-4 SWK-4 95 RED 65 . 18 ‘ JB1 V6
25 'BLACK 62 24 SWA-2 P3A-2 96 RED 15’ 18 | CRE4-A J26-8
25 BLACK 5 24 SWA-2 SWD-2 98 RED 15 18 CRE3-A 19611
25 BLACK 3 24 SWD-2 SWF-2 125 RED 10 18 TB1-12 J27-14
25 BLACK 5 24 SWF-2 SWK-2 127 RED 6 18 T81-12 127-9
26 BLACK 3 24 SWD-1 SWF-1 135 BLACK 13 4 | TB2-L1 TB1-L1
26 BLACK 5 24 SWF-1 SWK-1 136 BLACK - 14 4 ! TB2-1.2 TB1-L2
26 BLACK 62 24 SWA-1 P3A-1 137 BLACK 15 4 ] TB2-L3 TB1-L3
26 BLACK 5 24 SWA-1 SWD-1 142 RED 58 18 , CRE4-4 v7
27 GREEN 66 16 CHASS GRD. p5-7 : )
28 BLACK 41 24 p25-1 J22-1 : \
38 - BLACK 41 24 P25-13 J22-13 ‘
41 BLACK 41 24 P25-18 J22-15 i
42 BLACK 41 24 P25-24 J22-16 { :
49 BLACK 60 24 SW15-3 P4-28
51 BLACK 61 24 SW2-NO P4-29 . ‘
6-38
6-39

764175

G-

764175

G- 2




pulstar”™

TABLE 6-5. WIRE LIST FOR UNITS WITH REAR CONTROL PANEL.

NO COLOR LENGTH GAUGE FROM TO
12 WHITE 84 18 SW12-2 B1-5
28 RED 55 22 P22-1 INDICATOR TERMINAL
38 RED 55 22 P22-13 INDICATOR TERMINAL
41 RED 57 22 P22-15 REAR DOOR SWITCH (COMMON)
42 RED 57 22 P22-16 REAR DOOR SWITCH (N.O.)
66 RED 84 18 SW12-3 TB1-14
86 RED 84 18 SW12-1 TB1-16
124 RED 84 18 SwWi12-7 TB1-15
125 RED 86 18 SW12-8 J27-14
129 RED 84 18 SW12-4 TB1-9
129 RED 3 18 SW12-5 TB1-9
129 RED 3 18 SW12-8 T81-9
TABLE 6-6. WIRE LIST FOR UNITS WiTH RINSE PUMP.
NO. COLOR LENGTH GAUGE FROM TO
83 BLACK 40 14 RINSE PUMP CIRCUIT BREAKER
89 WHITE 37 14 RINSE PUMP CRE3-6
TABLE 6-7. WIRE LIST FOR UNITS WITH STEAM BOOSTER ASSEMBLY.
NC COLOR LENGTH GAUGE FROM . TO
i BLACK 3 18 SWi1 T81-1
2 WHITE 4 18 SwWi TB1-2
3 BLACK 18 18 SOL TS1-NC
4 BLACK 8 18 SW1 T81-C
5 BLACK 18 18 SOL SW1
\
6-40
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SECTION 7

COMPONENT REPAIR,
REPLACEMENT
AND ADJUSTMENT

7.1 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
referred to are in Section 8.

7.2 SOLENOID VALVES

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

Principle of Operation

A solenoid valve is a combination of two basic
functional units - (1) a solenoid (efectro-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 (og(f_ore) which
is drawn into the solenoid when the coil is ener-
gized. The solenoid valves have tfie solenoid
mounted directly on the valve body with the sole-
noid core attached to the valve stem.

Direct-acting Valve (Fig. 7-1): In direct-acting
valves, the solenoid core is mechanically connected
to the vaive disc and directly opens or closes the

orifice, de_pending on whether the solenoid is ener: '

gized or de-energized.

Internal pilot-operated Valve (Fig. 7-2): 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 valve. 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 full line pressure is applied {o
the top of the piston or diaphragm through the bieed
orifice, thereby providing a sealing force for tight
closure.

Sotenoid
Coil Core

Coul
o Conneciion

. ousing

Cere p
\4"5 o Bonnet

Movable
Core

INLET

De-energized

Spring
Compressed

Onhice

INLET

Energized

Figure 7-1. DIRECT-ACTING SOLENOID VALVE.
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Testing

1. Energize the solenoid coil. A metallic click
signifies solenoid operation. Absence of the click
can indicate loss of power supply, detective 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
approximatety 2 volts.

b. Check solenoid coit 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 bereplaced in new coifor
vibration noise wilt occur. Slip new coilin place and
shim so it fits tightly on the pole piece.

Sclenoid 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 Tetlon tape io seal pipe
joints.

3. Inspect the valve for evidence of leakage. A
worn valve seat will allow the valve to leak when
closed. A damaged or worn seatcannot be repaired;
the valve must be replaced if it leaks.

7.3 WATER LEVEL DETECTORS

1. The water level detectors in the wash tank are
accessible through the lower service access door.

IXREL'E Make sure wash tank is empty before
removing probe.

2. To replace a water level detector, detach and
tag the wires, and unscrew the probe from the tank,
as shown in Figure 7-3.

7-2
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Sotenoid
Cont
Housing
/
Coit
Stanonary
C::feIon 7 ‘ .~ Conngctions
Shading
Coil .
Core _—TK Bleeg Oniiice
Tube
Diaphragm
Movable 18pnrag
Core Body
INLET i OUTLET
3 Pilot Onfice
De-energized
INLET

Energized

Figure 7-2. INTERNAL PILOT-OPERATED

SOLENOID VALVE.
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Figure 7-3. WATER LEVEL DETECTORS.

7.4 ADJUSTMENT OF DOOR OPEN SWITCH
Hinged Door

1. Remove the top panel above the door in order
to expose the door switch.

2. Locate the two screws, (A), which secure the
switch to the switch mounting plate, {(C). Loosen the
SCrews.

3. With door in locked position, move switch until
contact with the lever causes the switch to actuate,
then move switch another 1/32" to 1/16" for over-
travel. Tighten screws.

Sliding Door -

1. Remove the top panei above the door in order
to expose the door switch.

2. Loosen the two screws, (A), which secure the
door switch actuator, (8), to the door.

3. With the door in the locked position, move the
actuator until the switch is actuated, then move the
actuator another 1/32” to 1/16” for overtravel.
Tighten screws.

Rev 1/85
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Remove Top
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Two Screws
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Door Switch l d
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Figure 7-4. HINGED DOOR SWITCH

ADJUSTMENT.
! '
Remove Top —r
Panel By Removing :
Two Screws /w‘-

K .
Door swch//g/

Location

o1
&
AN

UNITS SHIPPED
AFTER 8/84

UNITS SHIPPED
BEFORE 8/84

Figure 7-5. SLIDING DOOR SWITCH
ADJUSTMENT.
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7.5 REMOVAL AND REPLACEMENT OF DOOR
GASKET (BOTTOM-HINGED DOORS ONLY)

1. Door gasket is held in place by twenty-two
screws which fasten the inside lip of the gasket to
the door frame. See illustration.

2. Remove the screws. then remove the gaskets.

3.Replace gasketin door frame, aligning holesin
gasket with holes in door frame. Replace screws.

Door

Screw Gasket

Door
Body

Figure 7-6. CROSS SECTION OF DOOR
GASKET (HINGED COOR ONLY).

7.6 REMOVAL AND REPLACEMENT OF WINDOW
AND WINDOW GASKET

1. The window and the window gasket are
designed to fitsecurely into the window frame with-
out the need for additional fasteners.

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

Apply GE-RTV
To These Areas

Figure 7-7. REPLACEMENT OF WINDOW AND
WINDOW GASKET.

(S

7.7 MANIFOLD COUPLER DIVERTER ASSEMBLY
1. Shut off water to the machine
2. Remove side panel.

3. Disassemble handte coupling from diverter
shaft by loosening the set screws in the coupling.

4 Disassemble diverter wash and rinse lines at
unions in front of the check valves.

5. Remove the four boits which secure diverter
assemblytowasherchamberwall,Carefullyremove
diverter assembly and gasket from washer.

6. Slide out rear body assembly with plunger and
camshaft in place. Remove O-rings from the front
body assembly.

Inside Cabinet Side Pans!

ny NS Diverter Gasket
) -

Bearing
~ Flange Bearing
//"»
" _
- Front Control Panel
. F Front Body Assembly
e, PN
~ B
. Cam
25 e . o~
‘:'Q:"( ~ TR Set Screw
., '/
et e oy
<. : D
. =
earBody ., g 0 s
Assembly A i SN2 . Plunger
3 < - s
RN
Camshati ~, Z R
DETAIL A /
0 Ring .
Figure 7-8. DIVERTER VALVE.
7-4
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7. Loosen set screws from collars on camshaft
and remove camshaft. Caretully pull piunger from
rear body assembly. Remove plunger O-ring.

8. Clean all parts. Be sure tc remove scale and
hard-water deposits irom O-ring grooves.

9.1nstalt new O-rings on front body and ptunger.

10. Reassemble, using new diverter gasket or
chamber wall,

7.8 ROTARY SPRAY ARMS AND BEARINGS
Lower Rotary Arms
DISASSEMBLY

1. Unscrew the knurted knob from the adapter.

2. Remove the spray manifold with spray arms
from the adapter.

3. Remove the flange beanngs from the manitoid.

4. Lift the lower rotary mantfold and spray arms
from the adapier

5. Remove the flange bearing from the lower
rotary manifold.

6. Unscrew the spray arms from the two rotary

manifolds

7. Unscrew the nozzles from the arms.

REASSEMBLY

1. Screw the nozztes into the iower rotary arms,
making sure that the slotsin the nozzies are paraliel
to the arms. Repeat with nozzles for upper spray
arms. See Figure 7-9.

2. Screw the upper and lower spray arms into
their respective manifolds. making sure the drive
holes in the arms are perpendicular to the vertical
centerline of the manifold and are tacing towards
the inside of the manifold.

3. Replace the flange bearing in the lower rotary
manifold. and replace the manitold in the adapter.

4. Replace the flange bearings in the upper rotary
manifold and replace the manifold on the adapter.

Knuiled Knob
Hand Tighten Only)

! ,
. I
v o ]
{
i

e >

SnrayMamz’o!U\ I\ & e
] Ftange Bearing

TN
w v l‘ /
w o fe i
=

[

[ ok 7 4',‘:'-' ’{;\:"

& *

i
<« RS £ '//i
7 Nozzles Siois ToBe | P Dive Holes For
& s
N

parallel To The Arms

pray Ayms To Be
Perpendicular To
Vertical Centeiline
0i Manifold Ang
Facing Tov:ard
“x,.  Inside 0i Mantold

o

Lower Rotary % T e Adapies
tAanifeld [

Figure 7-9. LOWER SPRAY ARMS.

XN ILIE Hand-tighten only the knuried knob in
the adapter.

5. Screw the knurled knob in the adapter.
Upper Rotary Arms
Disassembly.

1. Unscrew the knurled knob from the rotary
adapter.

2. Remove the spray manifold with spray arms
from the adapter.

3. Remove the flange bearing from the manitold.
{ 4.Unscrew the spray arms from the manifold.

5. Unscrew the nozzles from the arms.
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Reassembly.

1. Screw the nozzies 1nto the arms, making sure
the slots 1n the nozzles are parallel to the arms.

2.Screw the spray arms into the manifotd, making
suia the drive holes inthe arms are perpendicular to
the vertical centerline of the manifold and are facing
towards the inside of the manifold. See Figure 7-10.

3. Replace the flange bearing in the spray mant-
fotd.

I XTRILe IR Hand-tighten only the knurled knob in
the adapter.

4. Place the spray manifold on the adapter and
screw the knurled knob into the adapter.

Dive Holes For
Spray Arms To Be
Perpendicutar To
Vertical Cenierhing
0f Mamiold And
Facing Towaid
Inzide Of Mantold

T \ ’):
t * AD
o 8
-, )
.~
€ @. .
- A
» :\ [
1 Zignge Beanna
g
P N
ST ) , N\ ~
Knurled Kneb

Nozzles Slots To Be Hand Tighten Onty:

Paraltel To The Arms

Figure 7-10. UPPER SPRAY ARMS.
Na
S
7.9 TEMPERATURE CONTROL AND
TEMPERATURE SENSOR

Adjustment

t. The temperature switches are accessible by
opening the lower access panel, locating the swiich
on the outside of the sump.
7-6
764175
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2. Remove the cover frorn the switch.

3.TS-1isto besetat 120 F, the terrperature of the
rinse water during the “prewash’ phase. |f TS-1
requires adjustment (wire #94 is connected to TS-
1), adjust the screw located on TS-1 until solenoid
valve V4 (steam-powered units) or contactors inthe
electric heaters cycle on and off at 120 F & 5 F.
Turningthescrewclockwiseincreasesthetempera—
tre setting.

4.7S-21stobesetat 160 F, the t>~perature of the
wash and “power rinse’ phase. it TS-2 requires
adjustment (wire #97 is connected to TS-2), adjust
the screw located in TS-2 until solenoid valve V4
(steam-powered units) o1 contactors in the electric
heaters cycle on and off at 160 F £ 2 F. Turning the
screw clockwise increases the temperature setting.

Replacement
TX IR Before removing switch, make sure
sump is empty.

1. Disconnect wires to swiich.

2 Remove the entire switch by unscrewing it from
the fiiting on the outside of the sump.

Adustmer:
Screas

Figure 7-11. INSIDE THERMOSWITCH.
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2. The primary panel is held in place by four
screws. Remove those if servicing is necessary. See
Figure 7-13.

7.10 CONTROL CONSOLE

1 Primary and secondary control panels, con-
irolier, and other componentsin the control console
are made accessible by removing six screws from
the front panel, as shown in Figure 7-12.

3. Thebulbsinthe primary panelsare removed by
moving the retainer aside and lifting out the bulb, as
shown in Figure 7-13.

4. The three printed circuit boards in the con-
troller are removed by lifting the card pulis to disen-
gage the contacts from the socket. and pulling the
card straight out. See Figure 7-14 Use both card
pulls simultaneously, to insure starting the card
straight. This prevents damage to the socket con-

~ trols.
i s %’;’/‘T
.gl s ¢ ' X 5. The controller itself is held in position by a

single screw. located at the top. Unpiug the cables
from the controlier. remove screw, and slide the
controller forward on its rails. See Figure 7-14.

=\

£\
DUP——

B

\\TP——-s‘—:b
N
g 7_..‘ .
\\\\\

. A

- 5

o

S 2, P B
h : . < 6. The power supply is secured to the top of the
A ! )t —— : . .
> | l . J/’l’ controller with six screws. To remove the power
{/ - . supply. unplug the cables attached to itand remove
L~ the six screws, See Figure 7-14.

Remor, e Canteif'er
witn Ore Sorew

Power Supply

Printe¢
Crrount
Boards <

S

Conito! >17\ l
Hold ~d /
N Deveurs Removal Of

Al Printed Ciscunt
Boards

t s Figure 7-14. CONTROLLER ASSEMBLY.

7. The length of time of the “power rinse” phase
- has been factory-set at one minute. and the length
~ - of the “fresh rninse” has been set at two minutes.
These times may be changed, within the range ot
0-15 minutes, by following these sieps:

Figure 7-13. REMOVAL OF PRIMARY PANEL.

7-7
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a Locate the nume-seting hexadecimal
swiiches on printed circunt board #2 {Fig. 7-15).
Refer to Figure 7-15 {or location of the switch.

b From the ieft-hand column of the time-set-
ung chart, select the length of time you want for
etther the “power rinse” phase or the “fresh rinse’
phase. Switch SW1 controls the “power rinse”
phase, switch SW2 contiols the “fresh rinse” phase.
Reading the chart left to right, note the positions of
the individual swiiches for the ume you want.

vorirols

Fresh

Rinse-

Phase

Time

¢ Usea penci! or similar object to position the
individual switches according. y

Example: |f you wish the "power rinse” phase to last
three minutes, you will have to reset hexadecimal
switch SW1i Locate 3in the ieft-hand column of the
time-setting chart Reading the chart from leit to
right, note that switch #1isto be positioned “on” (1=
on}, switch #2 is (o be positioned "on'', switch #3 is
to be posiiioned "off" (0 = off), and switch #4 istobe
positioned "of”

Conicots
Power
Rinse

polloe
Phase 1
fime U Q@ D
Yy S I
P Hexadgcimal Swilch
ﬁ(l 2
! & T
i
No of
Minuies
Desied  Swiich No and Posit s
) 2 3o«
~ o lo ‘9o 0 !
Factory Setung S —=! 1 ] 0 0 N 2
Factary Seibing SW2 —=? 0 1 0 0 -
H vyt ¢ " -
Ple jo g 0 T
R ! I G
W B P
. - r— 5
3 [ [} R
e [G {0 j &+
" ) [ ¢
31 ] ] r ]
wo et e |-
13 * 0 ' '
14 ) i 1] '
1y B i .

Time Setiing Chast

Figure 7-15. TIME SETTING HEXADECIMAL SWITCHES.
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7.11 VACUUM BREAKER
Disassembly

1 Unscrew and remove bonnet assembly

2 Remove friction ning and aw valve seat.

3 Remove assembled ballast and float.

4 Separate ballast and float.

Clean all rust and sediment fromvalve. Clean out
drain holes in the float anc ballast, and inspect for
breaks or leaks. Replace parts as required If the
friction ring and air valve seat are not in perfect
condiuon, they should be reptaced.

Reassembly

1 Assemble ballast and float.

2. Shde float ballast assembly into valve body.
making sure that the assembly moves freely in valve
body

3 Insert arr vaive sexs and friction nng
4 Screw on bonnet assembly

5 Test for leaks No water leakage at bonnet s
permissisie

7.12 OPTIONAL STEAM-HEATED WATER
TEMPERATURE BOOSTER

Disassembly

1. Shut otf electncal power, water, and sieam to
booster

2 Disconnect piping to booster at the base plate

3 Remove nuls which secure base plate and
casing

4 Remave casing from base plate. Be careful not
to damage gasket.

5 Hemovemaaitald-holding nuis. Cotl assembly
may now be removed from bas&e plate. Inspect and
clean extenior of steam coils; r¢place coif manifold
assembly, it necessary

Reassembly

1. Using new gaskeis between manifold collars
and base plate, reassemble manifold coll assembly
to base plate. X

2. Reassemble base plate with coil assembly {0
casing, making sure gasket is in place.

3. Secure base plate to casing with nuts earher
removed.

Casing

Casing Flange
Gasket

Mantfold Coil
Assembly

Mantold
Gaskets
Manifold
Locking

Rings
Manifold Holdmg

Nut

Figure 7-16. BOOSTER ASSEMBLY, STEAM HEATED.

7.13 POWER SUPPLY ADJUSTMENT.

NOTE: During this adjustment procedure when the
vDC supply 1s adjusted close 1o the undervoltage
tnip point (+0 05 volt or less). nearby machinery
switching may cause CB-1totnp Toinsurethatthis
does not occur, shut down nearby machmerv ior the
duration of this procedure.

This procedure requires a digital voltmeter with 0.01
vohlt DC resolution.

1 Turn control power (CB-1) off

764175
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2 Connect the DVM to ground post of capacitor
C1G1 (-} and to termunal post £2 (~). Refer to Figure
7-17

3 Using pot R433 on power supply printed circuit
board, lower voltage output untit CB-11rips Note the
trip voltage

4. Turn pot R433 two turns in the opposite
direction

5 litrip voltage was higher than 4.74 10 4.76 volis,
turn pot R423 two turns clockwise

a Reset CB-1 and using pot R433, lower output
voitage u~td CB-1 trips Note trip voliage

b Repeat steps 3 through 5 untl CB-1 trips
within the range of 4 74 10 4 76 volts

6 If trip voltage 1s tower than 4 74 to 4 76 volts,
adjust pot R433 for 475 volts and turn pot R423
counterclockwise unit CB-1 trips

a Turn pot R433 iwo turns counterclockwise
and reset CB-1

o Adjust pot Ra33 for an ouiput of 5 15 volts

Poi R423

Capaciio

Power Supaly

Printe¢ Cireunt Boarg Grow:c ;J’:'
Figure 7-17. POWER SUPPLY
Add 1/85
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SECTION &

Assemblies?ﬁeﬁ.\components of Pulstar 5000
Glassware Washer ar‘é'w’»‘@fﬁrated and identified on
the following pages. The p’a‘r‘r«mgmber, the descrip-
tion and the quantity required fo‘r“each are given.
Each indentation in the description répresents 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 regfuired. Turn to the List of ilustrations and
select the most appropriate title. Note the illustra-
tion page number.

@ Turn to the page indicated and locate the
desired part on the illustration.

From the illustration. obtain the index number
assigned to the part desired. Refer to the accom-

panying description for specific information regard-
ing the part.

TYPICAL INDENTATION EXAMPLE

No indentation —

EXPLODED VIEWS AND PARTS LISTS

part of top
assembly

One indentation —
(1st subassembly)

Two indentations —
(2nd subassembly)

HEATER, Electric, 208 V
HEATER. Electnc. 240V, ......
Part of above item ™ HEATER. Efectric. 480 V. .. ..
with no indentation * WIRING, Heater. 208V ...
7= WIRING. Heater. 240 V. ...

* WIRING, Heater. 480 V ..
L e o HEATER. Eleciric, Immersion, 208V, ...... ......... ..

WASH TANK HEATER" Electric. 480 V

Part of first
subassembly

8-1
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PART UNITS PER
NUMBER DESCRIPTION ASSEMBLY

PAMEL ASSEMBLY: Single Door, Free Stangng
PANEL ASSEMBLY: Single Door. Recessed

PANEL ASSEMBLY. Top

TRIM SIGE « vt oot e e mr e e
PANEL ASSEMBLY. Conirol Housing

PANEL Lower Control

PANEL ASSEMBLY. Boitom

PANEL ASSEMBLY. KIiCK. .o oo
PANEL. Side ...

O 0~ O U (DB —
=

SUPPORT. Lelt Hand Panel ... ....ooooranar coeeeseee
SUPPORT. Right Hand Panel (Not Show

SUPPCRT. Kick Panel

SUPPORT.

SUPPORT, Angle

SUPPORT. Panel

ANGLE Corner

SUPPORT, Left Hand

SUPPORT. Right Hanc .

150472
150474

- O W

S © @ oo

OWLNOGWYM

[ O; 1 D W0 W
O »H OO 3

<
(=]

T DR - -

U'UUU'U'U‘U'U“J'U'U‘U'U—U'U'U'U'U'D‘\]’O"U'\]’U‘D

[SRELNIEN]

b
L
'
1
i
|

oo MROOND RN G

Seli-tap,
NUT Speed, 1/4-20
SCREYY Hex Washer Head
SCREV/. Round Head. #6-32x3 8 ... .
"4 Slotied Flai Head. #6-32 x i

R. Flat, .1471.0.380D
LOCKWASHER,. #6
NUT. Hax Head
WASHER, Flat, 250 1.D. x 380D
SCREW. Round Head. #10-32x 2 ..... ...
WASHER, Flat. 1/41.0.. 120D
LOCKWASHER. #10
NUT Hax Head, ¥10-32
SCREW. Round Head. 1 4-20x 3 8
SCREW. Hex Head, 174-20x 12, .......
SCREW Round Head, 1 4-20x3 4 ... .
SCREW Hex Head. ! 4-20x3 ¢
WASHER. Flat, 2601.D.x 11 1800 .. .
WASHER. Flat, .2601.0 x9 1600 ...
WASHER. Flat,5/16 LD x34 00D
LOCKWASHER, 1/4........
NUT. Hex Head, 1/4-20..... .
GASKET oo teeeeianrees e . .
CHAMBER AND FRAME WELDWENT Hirged Deor
CHAMBER AND FRAME WELDMENT Single Suding Door ...
GASKET. Wall (Not Shown) .. .

'U'U;U'U'D'U'U'U'U’U‘UU'U'U'\J'U’U'U"U'U'DT)'U’U"U'D

* ‘Figure 8-1. PANEL ASSEMBLY: Single Door.

8-2 8-3
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Figure 8-2. PANEL ASSEMBLY: Double Door (Viewed from Non-operating End). ‘ ‘
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l UNITS PER
i DESCRIPTION ASSEMBLY
i
' PAMEL ASSEMBLY" DOUDIE DOOT .. ou e cenn i Kl
Lo
PP PANEL ASSEMBLY, Top 2 !
24P TRIM, SIO@ . vt ere e aea e 2 l
3, P PAMEL ASSEMEBLY, Coni 1
2 1P PANEL. Lower COnuol ... iiaens H i
51P PANEL ASSEMBLY, Boiiom 20
6 ! P PaNEL ASSEMBLY. Kick 2
7P PANEL, Inner Side 2
P HANDLE © oot e 2
P PANEL SUPPORT, Left Hand 2
P ’ PANEL SUPPORT. Right Hand ......ovoeeevrviiaene e 2
P SUPPORT, Kick Panel ...... ..o &4
P ‘ SUPPORT. Lelt HARD .o oevvene e aeeene e F
I SUPPORT. Righl HanG . ....oooviev e i
TR SUPPORT. Panel 4
i3 LR 05 BRACKET. Suppori &
5 P El B RACKE T ottt e e 2
P 3 BRACKET, PANGI + .\ oot tenia oo 4
P 34 CATCH. Magnetic . ... oo &
P | 150 CATCH AND LATCH ASSEMBLY &
© Pt 304 CHAIN ot e e 4 :
P | 1504 PANEL, Outer, Leti HaAG . oo oo aeer ooreean e i }
P 1504 PANEL. Outer, RIGNTHENG .o e i ’
(B S s ASSEMBLY, Raar Control. . . o «ovre cieeeiiiee i
& T30 GASKET. Wall ... . 2 .
IR GASKET. Wall 2 ;
P 5 SUPPORT Panel .......ocovnees i !
P SUPPORT, Panel, RighiHand ....... .. . i )
e, SUPPORT, Panel, Right Hand . ....ov ve v e meenenaos i z
P SUPPORT, Panel .............ot 2 .
P SUPPORT. Rear. Right Hand ....... i i
P SCREW Seli-tapping. #6-32 = T g i
P SCREW. Self-tapping, #8 %3 8. Type B ....oovn oo e i0
p NUT Speed. 17¢-20....... «..... e e 2
e SCREW, Hex Washer Head, #6-32 x5 < .. i 4
P SCREW. Round Head. #8-32x 38 ... ... oo 6
p SCREW, Flat Head Slotted, #6-32 %3 2.... ... . oo e 2
P WASHER. Flat, 147 1D.x380D . ......oooie 8
P LOCKWASHER. #6 .. ..vv i cens 6
e NUT. Hex Head. #6-32 ... oveinnn 2
P WASHER, Flat. .2501D x380D ......oovvinien ... 8
P SCREW, Round Head, #10-32 % 192 .o e 16
P WASHER, Flat, 178 1.D x 120D .. ...oon con e 16
P LOCKWASHER, #10 ... .....ov e 16
p NUT, Hes Head, #10-32 ..ooivenon coon o or i 8
P SCREW, Round Head. 174-20x 38 ... ... i o4
P SCREW. Hex Head, 1/4:20 x 7 S 6
P SCREW, Round Head. 1/4-20 x 374 ... ... 8
4 SCREW. Hex Head, 174-20 x 3/4 12
P WASHER, Flat, 260 1L.D. x 11/16 0D 8
P WASHER, Flat, .260 1.D. x 8716 0.0 . e 62
P WASHER, Flat, 5/16 LD x 340D . ......o0 e 6
P LOCKWASHER, 174 .. e 62
P NUT, Hey Head, 1/8-20 oo vv e ey cvnenezeris vone 36
8-5
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Conrzci Clamp To Stiame ——e . *F

- — N
@ FIG. & s l
INDEX PART v ! UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
[ i
' 14
8-3- { PIPING ASSEMBLY, Overall ... .o coeoev o N
N i
P ~ ¢ Ie 150474 310¢ HOT VIATER INLET (See Figure B-4) ..oovas « oonees o 3 l
COLD WATER LINE 2 1P | 1504741309 COLD WATER INLET {See Figure 8-4) . ..o voeoenneenes 1
SUPPORT 3 ip | 150474130 SUREIED WATER RINSE LINE Botiom Sprayer and '
i Dicertes (See Figure 8-5) «.oov coaeeiaies T I i :
a [P | 150474312 DURIFIED WATER RINSE LINE Top Spraye:
i s 1SE8 FIGUIB B-B) v vvviennns oo 1
5 ! ; DRAIM LINE ASSEMBLY (See Figure 8-8) ..o ooovve voveeene 3
5 L pURIFIED WATER INLET PIPING (See Figure 88} oo oo i
7 1P 1150474 ) 308, | \ASH PUMP DISCHARGE PIPING (See Figure 8-71 .. i
8 {1 . LOWERSPRAY ARM (Sec Figuie 8:8) .o o [
9 i | PPER SPRAY ARM (See Figure 8-9) ...+ : i
10 i SURIFIED WATER RINSE TUBE Upper (See Figur2 8-101..... | ! {
1 \wASH PUMP (See Figure 8-11) PPN i i
2 | ' | DIVERTER ASSEMBLY (See Figura 8-12) .. o o oes coeee i ;
1319, 2%+ s T ;
M oP 59" STRAIMER ColoWaier, 3MMPT . e o0 o e i
15 1P 0%+ SUBDORT LOVEI e e nrerreannsss rennrens 2
5 P i SCAasw Pan Head, 1'4-20 %1 2 2
iR . 868 200D Support 8-34 ... s
13 1P o Eoo " O P PR R
- F 8% BOD SunpOit 5-5:8 or ce o e e e e e ;
20 'P ol SLAMP PinB. oo ..
P g5 S 2 Cap, 1 4-20x3 ¢
E 22} ! 58" 24 AOUNHING « o v neernnnn .
i 23 0¥ a¢* : e
20 248 E
2 [Py 0 ST HEx 1820 e o e
26 10 315 673 SUPPORT Pipe i & NPT . Lg
27 P} 5 GBOUT. o e e e e e i
28 if-"l" HARNNEL Mounting ...... o - e e e e i
28 4P | SUPPORT Angle .. . «oovn-- P L ;
30 P SCAEW PanHead.#8-32x38 ... . .. ]2
31 :p c FE= =1, Y. T e 5
32 ‘;P ECTOR Male ... ...
!
,
[
//,ﬁ'»:‘/;. HOT WATER ! .
o NN LINE SUPPORT
A;,’-/ DETAIL A \r .o Conneci € 3ma i0 Sirangi P
Pt T e e ¥
AL o PR : 4
(19 | |
Figure 8-3. PIPING ASSEMBLY: Overall. L ‘ l )
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HOT WATER INLET
See kam 1 on Paris List

COLD'WATER INLET
Sea tiem 16 0 Paris List

1
Figure's-4. WATER SUPPLY LINES: Hot and Cold Inlet. ’ ‘

8-8
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o T ”
FIG. & i s
INDEX | PART v UNITS PER
NO. | NUMBER c DESCRIPTION ASSEMBLY
: ;
d-a- ' z WATER SUPPLY LINES Hotand COlE INIBE v K
: 1
i p 1150474 310 HOT WATER INLET .ot
| 9 'p li50aT4 |18 o ADAPTER, 374 O.DT x W2 NPT
' 3 P | 150474 |287 o TUBE 314 O DT 5 12-3/ oo onns T
) 4 P 1502721158 o UMIOMN. 378 O D T ovvnie e verenns o 3 ,
5 P 118025051 o BREAKER, Vacuum. 122 P T
pP ] 7527751091 e o KIT Repair ..
6 1P o ELBOW, 374 0D T ooraninneaneinminer e 2
7 ie o TUBE. HOUWRLEE, 374 O.D.T. oo eaeeeeannrenae e i
8 .P e TUBE.340DT x1-7/8, ..o
g lp ¢ TUBE, 34 0D T.n¥-Va. .oo.oe.
0P o VALVE, Solenowd, V2NPT 2
TR 784315 4T o o KIT Repair........ - . E
VP | 762315 ]a78 € @ COMW ooiereinnenen
P ' ¥50474 |285 ¢ TUBE.3:40DT #1-58 .
12 'P | 129088 | 601 @ TEE 34 0DT .ooveinrns oo
3P & o TUBE. 3/ QDT 12318 L evrrnnnirannnanns
A 4 o TUBE. Hoi Waier, 3/6 0.D.T
5 'F o TUBE HOUWAIEE o ereeennsnennnens e as s en s
! g ' ° COLD WATER INLET ....... . e e
' voe ¢ TUBE. Coid Waier ...
! 18 e « TUBE Cold Water .
i ¢ P s TUBE.580DT =
k 20 'F o TUBE, B 80D T £ 1-1 T6..uiuriiininemeneeees
' 2i P » TUBE 580D T #4234, .
\ 22 1P » ADAPTER.5/8 0.DT x 38N . .
| 23 ;P e PLUG Pngm.\'SNP.T”.,7..“..‘......,.....”.........'. 2
‘ 2¢ 'P o VALVE, Solenowd, 38 NPT .
l P .
P .
25 | P e ELBOW. 5/80.D.T. %38 NPT
25 P o BREAKER, Vacuum, 348 NP.T
=4 o o KIT Repar.,c...ovvn
27 1P e ADAPTER.5/80DT x36N
28 | P o ADAPTER,5/80DT s 3BNPT 2
20 {P o ELBOW.90°.5/80.0T.x580.0T oo 3
30 | P 0 UNION, 5/8 O D.T.0 e enaaiancneeammansesnemsneees
31 | P | 150474 368 o TEE.580.0.T
3z | P | 150474 985 6 CAP.SBO DT . otinieieanren e
I3
t
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— S ~
LR < ‘ ‘ FIG. & s
// ", - d ’ INDEX PART v UNITS PER
, A NO. NUMBER [ DESCRIPTION ASSEMBLY
} 2 (1
t i @ 8-5- PURIFIED WATER RINSE LINES ... X -
! D m | i bp | 150a72|30 BOTTOM SPRAYER AND DIVERTERLINE ........oooovnee i
} 2 | P | 15047241273 o TUBE. Upper Rinse, 5/80.D.T. ..ot i
{ 3 [P | 150474155 @ TEE. 5/8 O.0. T et i 1
' | 4 1P 902351091 e VALVE. Check,5/8 0.0 7. .. e 1
| \/ X 5 |p | 150473|686 @ NIPPLE, 5/8 DIt %2 oo oooeeeeananrnr e 1
i ‘i 6 | P 1504741137 o CONNECTOR, Male. 5/8 1.D.x3/8NP.T......oovennnnn 1
®\ ‘ 7 [P | 150474274 « TUBE, Upper Rinse, 5/8 [0 5 2 S R 1
I 1 !/@ 8 | P | 150474142 s ELBOW. Femaie, 5/8 O.D.T.x3/8 NPT ... 1
1 i 9 {P | 1504741312 TOP SPRAYER 1
; 10 | P | 150474272 o TUBE. Upper Rinse, 5/8 O.D.T. .. vveeianiie e i
i TOP SPRAYER . "ol NOT USED
o Ses liam 9 on Paris List : 12 1 | 8268|001 o ELBOW. Male, 5/8 O.D.T. x 1/2NP.T....ooiiies 1
| | - 13 | P | 1180251051 o VACUUM BREAKER, 1/2N.P.T. ..o 1
£ P | 7527751091 @ @ KIT, REPAIT i vat it et 1
t ! 34 P 11504741138 e CONNECTOR, Male, 3/4 O.D.T. x 1/2NP.T.......ooveinn 1
! i5 1P [ 1504741275 o TUBE. Upper Rinse, 3/4 0.D.T. ... i
!
] 16 PURIFIED WATER RINSE INLET
17 | P | 150474 169 o VALVE. Solenoid, INP T .. s 1
H . P | 764315 [487 ® 0 KET, REPAIM. .ottt e 1
‘ ‘ P 1 784315]478 @ 8 COIL ottt 1
18 | P | 1304741324 o NIPPLE. Stainless-stee!, TN.P.T.x1-3/4 ...............ont 2
19 | P 33101 {091 o VALVE, Check, T NPT .. o e 1
20 | P} 78820061 o TEE. Pipe. Stainless-steel, TN.P. T, 1
21 | P | 48687061 » BUSHING. Reducing. t NPT x 1/ZNPT ..o 1
22 {P | 40607063 e NIPPLE. Stainless-steel. 1/2NP.T.x2 ...t 1
23 | P 1634 [ 091] o ELBOW. Street, 90° . Stainless-steel. 1/2N.P.T. ............ [ 1
24 | P | 29163091 o NIPPLE. Stainless-steel, 12 NPT x1-1/4 ...t 1
25 | P 78648 061 o BUSHING. Reducing, TNP.T. x3/4 NPT ..ot 1
26 | P | 150474] 139 s FITTING, Compression, 3/4 NPT x3/40.D.T.........ovvve 1
27 | P 89990} 091 o UNION, 1/2 NPT, L i 1
BOTTOM SPRAYER AND DIVERTER LINE
See fierm i on Parts Lisi
PURIFIED WATER RINSE INLET
Seo Hiam 16.0n Parts tist
Figure 8-5. PIPING: PURIFIED WATER RINSE LINES AND INLET ‘ ‘ L
8-10 8-11
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00 (- | s
4 INDEX | PART PV UNITS PER
NO. | NUMBER c DESCRIPTION ASSEMBLY
+ i
i T pIRING: Draun Lines (Umits manutactured prior 10 9717833 .. %
; . ! I PIPING: Drain Linegs (Units manufactured after 9/1/83) ... %
1 .11 DRAIN LINE ASSEMBLY
9 ip| 96131001] | @ SUPPORT,LOWET «oootoresoerer it al,
3 p|462328,506] | » SCREW. PanHead, 1/4-20 =172 ooiuioiii i g2
P 23927;09?} Do NIPPLE 3-1/2 oo e 1 :
| P jis0a7stese; ! e ROD. Support. Bo1/2 e iy
5.9 : o CLAMP. Pipe, 1-1 2 2
Ie o CLAMP, Pipe. 2 1
) , P o PLUG, Pipe, 1-T/2NPT Lo 2 '
PP T2 o TEE.Reducing, 1-1/2NPT x1-1@NPT x3/4NPT. ... |1 §
HOTE -T'i.’,ﬁf»',”\g ai ihis location e 53 o TEE. Street. 2NP T. oot 3
O e ta avar o ot saee 8 ! P 001 * VALVE. Solenoid. 1-1 2NP T i 3 :
[ 843 e o ASSEMBLY, Piston 1
P | 752344]C8: ¢ o COIL ..oviiiiis i ;
P 233 o o GASKET ......... 1
P o VALVE. S0IEnoic. 2 NPT oot 1
VP o o ASSEMBLY, Piston ... oo 1 )
te 0 0 COIL oo : i ;
o 'p o NIPPLE. Steel 1-1/2 NPT 62 o iiiiianaaainaes 2
‘P o NIPPLE 2 NPT X2 oo o 2
0P o UNION, =172 NPT o e 1
P P o UNION. 2N P To et e i
it P 0 PLUG. NPT ot 1|
2 0P o THERMOSWITCH © o ettt 1
B3P ¢ THERMOMETER ..o\ttt eetene e Vs
e P 0 SUMP o e
5 P 358 | @ STRAINER ..o i
6, P 081 ¢ LOGKWASHER, 1/8 0\ttt 14 s
17 P 223 o SCREW. Hex Head, 178-20 K58 ..o oorreeoieneeineens als
8P 157 0 GASKET oo e P
g '@ 303 o TUBE. Detergent, 3/8 0.0 x i 41D, %24 ..oiiinnns Vo
20 i » 902 0 ADAPTER . . oo oo e 1
DRAIN LINE 2i 1P 241 o VALVE. Solenoid, 174N T .o [
See liem 1 on Paris Lis: i P 145 8 0 KIT. REPAIT. . oot 1 1
i P 129 000 GO ot 1
221 P 0g1 o NIPPLE, 1/4 NP.T. x2-1 2 ..... 22
23 1P 091 o PLUG. Pipe. 1/4 NP.T........ 2|2
28 | P 091 o VALVE. Check, 1/4 NPT, .. oot 1]
s 1p 081 e ELBOW. Street, 174 NPT ... iitieieaaieeanee 1] ‘
26 | P 407 ¢ NIPPLE, Brass. 2N.P. T X &L e 1 N
27 | P 237 o ELBOW.Street, 2N.P T ..iiiiiiiiiianns i !
28 | P 091 O UNION. 2 NPT i e : 1] ;
29| P 322 o NIPPLE. Brass. 2 NPT X814 ..o iiierieaiinaeen 1 .
30 P 09: o BUSHING. Reducing 2NPT x -1 2NFT ..., s 1
31 | P [ 150473| 726 o NIPPLE. 1-1/2 NPT %341 2, ietiie veeanneaiiens 2|2
2 ¢P 30005091 ¢ COUPLING, Compression “BODT x341FS ... ... 212
33 [ P | 15047427} o TUBE. Overflow P K
34 | P | 150473727 o NIPPLE. T-/2NPT X2 eiiiiiins vieneaeinnnes 2
35 | P { 150473] 731 e ELBOW. 457 1-12NPT  ...iiiiiianns 2
36 | P | 150473733 « ELBOW..90°, Union, 1-1 2N P ¥ 3
a7 | P | 150473] 728 « NIPPLE. 151/2NPT %3786 .... . ?
) 38 | P | 1504731730 « TEE.L-UANPT. oiiiiii o . 2
39 | P | 150473732 o ELBOW, 45°, Street, 1-1 2NPT ..
Figure 8-6. PIPING: Drain Line. . . L% | p| 'soserloo oo L)
8-12 8-13
764175 Rev 1785 764175
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Figure 8-7. PIPING: Wash Pump Discharge.
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pulstar”SERIES

FIG. &
INDEX
NO.

O <!

DESCRIPTION

UNITS PER
ASSEMBLY:

o
T

@~ Uy g L) D

TN R S )

Do

[N

-

UNION, 1-5/8°0.D.T. A2 NPT

© TUBE, 1-3/8 0.D.7 x &
URHON. 1-3/8 0.0 T % T4 NP.T. e /

WU U ¥ DD M TYDD Yo T e e 0

@1 L

PIPING: Wash Purnp Discharge. ... i

TUBE, AB/8 00T, oo
TEE.1-5/80.0.T. 0 cieieiieeenn
TUBE. 1-5/8 ©.D.T. 1o tieeenrieencne e as e
BITTING. Bl 1-5/8 Q.D.To et e et
TUBE, 1-5/8 @.D.T. % 6-13/16 ..
TEE, 1-5/80.D.T x7/80.D.T. x 1-3/8.00T. ..o .
FITTING. E1l, 1-378 O.0.T. v
EITTING. Ell, 1-3/80.0.T. .o
VALVE. Greck, 1-3/8 0.D,T

EITTING, I, 7/8 0BT L oeee Lo
TUBE. TBODT. ..o . :

BITTING. ENL 7/80.0.7. ... s JR
TUBE. 7/8 0.D.T. x 1:3/4 ..
UNION, 7/8 0.0.T. n 3 NPT ...
UNION. 7 8
UNION. 1

Rev. 6/83

8:15
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pulstar”SERIES
- )
6 0 (- :
INDEX PART v UNITS PER
NO. NUMBER c ' DESCRIPTION ASSEMBLY
H
i
8-8- i LOWER SPRAY ARM: Wash/Purified Water Rinse ............. X
}
v |P 1150474178 | ADAPTER. Wash/Purified Water Rinse ... 1
- 2 | P | 462009744 . SCREW. Hex Head. 300 Series SST,3/8-16 x3/4 ..o 4
3 | P | 150474907 | MANIEOLD, ROMary. LOWEE . oovoeenensnrenesserrese 1
4 \P | 150474186 D ARM. SPIAY « . enontereane o an e 1
5 |P | 150475|750 CAP. Pipe. Nyion 2
g | P | 150474{134 PLUG, Ping. 1/8 N.P.T. oo 2
7 (P 1504741218 NOZZLE. Spray 10
8 | P | 150474 |225 KNOB oo 1
. . g Ip | 150474231 BEARING. Flange 2
T 10 | P | 150474185 ARM, SPIAY « oo voeeeaenrneeen st 1
11 | P | 150474230 NOZZLE. Fan Spray 10
12 1P 1150474228 ARM. Lower Rinse 1
13 | P | 150474227 ARM. Lower Rinse 1
14 1P | 150474226 1
15 | P | 150474224 1
16 | P | 150474405 GASKET e eee e e eee e 1
8-9- UPPER SPRAY ARM: WASN . ..o X
Figure 8-8. LOWER SPRAY ARM: Wash/Purified Water Rinse. : i |P 11504751750 CAP, Pipe. Nylon ... 2
. ‘ 2 |P-|1504741197 ARM. Spray. Upper 1
: 3 |P | 150474 |222 MANIEOLD. ROTAIY . vvveeeenonnrenaemzas s s g
4 tp t 76239081 NUT. HExX. 1/8-20 .. et aaeeeee e 4
5 \p | 76230091 LOCKWASHER, T/8 . . oo eaaaaniee s e 8
- 6 |P | 150474183 ADAPTER. ROTAIY v eeeaaeannseae s 1
* 7 |p { 150474 196 ARM. UPPET SPRAY « + o voveseemanns s et 1
. Top 07 Cavinet g |P | 1504741319 NIPPLE. 3 4 N.P.T. x 12-3/8 1
g P {150474 (220 NOZZLE. SPIAY .o v vveaennseemm ettt 6
10 {P | 150474224 BEARING. FIBNGE oo eeeennesa e 1
11| P | 1504741225 KINOB o oo e e e e e e e 1
12 |P | 150474270 SUPPORT. Upper Washer Arm .............. 1
: 13 | P | 462009 {443 SCREW. Hex Head. 1/4-20 x 5/8 .. 4
@ . 14 | P | 462009 |444 SCREW. Hex Head, 1/4-20 x 3/4 .......ooieanenneees 4
15 | P | 413716{501 VWASHER, FIAL + oo vttt e
| ' Figure 8-9. UPPER SPRAY ARM: Wash. ‘ ‘ L
. 8-16 8-17 -
. : N 764175
& : Rev 1 85 Rev. 6/83 764175
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FIG. & s
INDEX PART li v UNITS PER
NO. NUMBER ' C DESCRIPTION ASSEMBLY
;
8-10- vl PURIFIED WATER RINSE TUBE: UpDEf....ovrrvveeee %ot
i
i [P | 150474 221! NOZZLE, SPIAY « v enenreetaeamneseeem i 6
2 |p | 150472 1881 TUBE ASSEMBLY, Rinse 1
3 iP 821691001 ! TEE, Compression, 5/8 ODT. x1/21PS e 1
4 |P 82157 |00 TEE. Male Run. 5/8 O.D.T. x T2 NPT 1
5 |P | 150474 187i s TUBE ASSEMBLY, RIMSE .. . vooenerrrnonsrennaes s i
b
L
8-11- 1 | PUMP ASSEMBLY, Wash. 208 V.. ...ooonoereee oo X
| . PUMP ASSEMBLY. Wash, 2407480 V. .oovoveenooorree X
VIR | 150474 {3771 PUMP. Wash, 1-1/2 N.P.T. x 2N.P.T.. 208 ¥
i (See FIQUr B-13) . onruoree e i
] .som{saa» PUMP. Wash. 1-1/2 N.P.T. x 2 N.P.T.. 230 ¢80 V
| (See Figure 8-13) ..o e i
2 | P | 1504744131 SHIM, Pump. 031 (22 GBUGE) ..o vve st A/RIA/R
P | 15047¢1412] 1 SHIM. Pump, 0625 (16 GAUGE] ... covrrreseromnrs A/RIA/R
e | 150472 :\5! ' SHIM. Pump. .125 (11 gauge) AR|AR
3 {P | 898090811 LOCKWASHER, /8. oo eeeaenieaeame e P
‘ 4P 300910421 NUT. 37B18 « v o vt eene ot a |4
) 5 . p | 1504721236 ELBOW. Street, 1-12 NPT Lo eieeeneneeeees Vi
6 || 3:e0j00r BLUIG, Pioe, 178 NP To o ooseeee e e ..
7 lP 462005 755 SCREW. Hex Head, 3/8-16 x 1-3 ¢ a4
3 | P | 430486025 WASHER, 3B .« vene et e 4t a
! .
] H
1
t i
' : ‘, :
N H fie
i
v .
| b :
y t v M
! o 3
.
.
b
Figure 8-11. WASH PUMP. . ‘ N _/

8-18 _ 8-19
764175 . Rev 6/83 764175
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Figure 8-12. DIVERTER ASSEMBLY.
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S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
?i
8-12- DIVERTER ASSEMBLY Single Dooc Units .....ooveniens -
DIVERTER ASSEMBLY Double DOOr UNits .. o.vevverveee | % !
o
© P 3 DIVERTER ......%. RN
2 P - ® BODY. FrOMt cvvriee i I
3 2 @ BODY. REAr e eeee e il
a P o o PLUNGER ASSEMBLY ...ttt IR
5 P i e LINK, Cam Actuator 2412
5 P 0 CAM ettt P
7P 5 @ SHAF T et e 141
§ P i3 8 ROLLER © ot e e e et et e 212
g P . 1304 o BEARING. Flange .. L.y 2h2
W P15 @ PIN, CI8VIS .ot E 313
: P i3 o COLLAR ..... ' 3l
2 P 304 . IR
2 P 30 . 1
WP . 212
5P . 3|3
5 P LI T
TP . 5] &
g B . ER
g g S| a8
2 ° 2
21 = ]2 |
2 = P2
P ol a
2: P 2|4
25 ° Y v 2
2 P COUPLING . J O R 112
2 e KIT Rac R : 1
> F GASKET DWEIBE + et wrnreene e e il
. ‘Incluces iams 28 ang ©° ¢ each)
'
[}
u
|
3
. |
8-21
Rev 6 83 e
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FIG. & S
INDEX ' v UNITS PER
NO. NUMBER Cc ‘ DESCRIPTION ‘ASSEMBLY
!
: : |
8-13- P ‘ PUMP AND MOTOR ASSEMBLY, Wash, 208V ..
P l PUMP AND MOTOR ASSEMBLY, Wash, 240/480 V. ...........
1 ' MOTOR. 208 Ve oo e e e ee e ,
i MOTOR, 240/480 V !
2 ! i 1
3 1
4 1
5 1
6 SEAL, Shaft 1
7 CAPSCREW 2
5 P GASKET ettt e 1
9 GASKET, Sleeve 1
0 ® | IMPELLER i
11 PLUG, Pipe 2
2P 5 ‘ RING, Wear 3
13 B e | WASHER. Impeller 1
e F , 2 1 CAPSCREW, Impeller i
i5 Py g l SEAL Washer. Impeller ... oo 1
18 R 'Q | GASKET. IMPEHET ..ottt 3
i7 . KEY, Shaft 1
18 ¢ VALVE, AT Reliel oo e 1
19 1
‘ ‘ 20 ! 1
2 | OCAPSCREW .. aeceiee s i
22 L G-RING © oottt et e i
23 © SLINGER, WaIBT. ... oovereonnnass e 1
24 < SLEEVE Shaft. ... J 1
= 2 L OSRaET J 1
¥ } ©_ 2 ASSEMBLY (N0 Moior
- - | <7 mevar Seal . ...
;
WIKiNG CONNECTIONS TO JB1 . i~ ~- ,cesuems B § 18and 22
INSIDE WASH PUMP T )
JUNCTION BOX }
h !
' !
]
1
)
\
i
!
' j
| }
} !
)
Low Voitage Pump High Voitage Pump
2087240V a8ov
AT
i::\(.:“.'l.".ES EYCEPT£138 #1398 #140 ARE IMTERNAL PUAPMIRES
WHICH 4RE LABELED WATH NUMERALS SHOWN ‘ . .
Flgure 8-13. WASH PUMP AND MOTOR. L _J
8-22 8-23
764175 Rev 1 85 764175

Rev | 85
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DETAIL A
STEAM RETURN LINE

©

o g cilied?
% oo

{

é S

OETAIL 8
STEAM SUPPLY LINE

JB1 Reference

1
'
Lo
'\\11, J
Figure 8-14. WASH TANK HEATING: Steam. ‘ .
8-24
764375
Rev 1 85
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pulstar” 5k &
N
FIG. & | S
INDEX PART v UNITS PER
NO. | NUMBER c DESCRIPTION ASSEMBLY
1
¢ “
8-14- ' ! i WASH TANK HEATING: StEBIM . ... 1 eeeaneeeeesees X
. 1
1P ' 1302741198 COIL, Heater, 3/4 O.D.T. . oooioii e 1
2 P ' 462323 266 SCREW, Pan Head, #10-2¢ % 1/2 g !
3 1P 1504721298 WASHER, S€alNG . vvvaroeaeeeeees 8
a4 P 11504741381 COVER ottt ettt e 2
5 1p 150&7:}350 GASKET « oo 2
6 1P ! 563811320 NUT, Hex, 810-24 . .oooovenaeennns 8
7 Ip | 10863]091 LOCKWASHER. #10 ..t eereineanensmcne e 8
8 ! / Not Used
9 E ' , Not Used
10 tp | 29170091 NIPPLE, /2 NPT X3 oo veeeeieeeamanmsn e i
11 tp L 1633f091 ELBOW. 90°. 172 NPT o0 anoeeaien e enensrnees 5
2 lp ( 29168 091 NIPPLE. 1/2 NPT, X 2-172 1 oeuenaeernnneees e 1
13 0P 1313)091 COUPLING, 12 NPT 1
14 PP 129222|00% TRAP, Steam. 1/2N.P.T. ... |
P T L 001 0 KIT, BEPAIF <o eve e eeeeaineeee s s 1
3 H Not Used
%, Not Used
7Py 88990 091 UNION, 12 NP To oot eie et 1
18 P 29764,001! NIPPLE. 1/2NPT. %112 .. 5
e P 150~‘7~‘ 171 VALVE. Solenoid, /2 NPT ..o 1
s - <33 o KIT Reparr.......-- . i
= z ¢« COIL .0 cvivnniens e e 3
20 (P 1 ELBOW, Street, 1/2 NP oo ouar i 2 i
21 P 8813 QUPPORT. LOWET .« e eenenennneeenesseaness e d ‘
22 P ' 462328806 SCREW, Pan Head, 1/3-20x 12 ... . 2 |
23 j;P 1504747970 ROD. SUPPOT < v eeeeneanneanesamee e i
24 'p | 22090, 091 ELL, V/ANP T, e i
25 'p | 1504741 967 ROD. SUPPOFE .. vvvvre 1
26 | P | 395801010 CLAMP, Pipe. 3/4 1 i
27 [P+ 1738091 UNION THREAD END, 1/2NP.T o 1 \
28 1P 29021 091 UNION NUT, 172 NPT, oo ien e e 1
29 tp 22021091 UNION SPUD. 172 N2 T L0 o s e 1
30 | P | 29208091 NIPPLE. 1/2 x 12-1/2 L
31 | p | 292:0f09% NIPPLE. 172 X 1311 e teneieeeeneannans e s i
32 | P | 150473]586 NIPPLE. 1/2 X 88 .0\t eaeens et 1
33 | P | 6820|093 STRAINER, 172 1.P.S. +1eeenaiieneenaeen e 1
34 | P | 150474} 487 CABLE ASSEMBLY: SeaM .. .o neevc e 1
35 [P | 91857091 o CONDUIT, 3/8, EXIa-fIExIDI@ ... ovvennosneeeeeees 1
36 | P | 150475 267 o CONNECTOR, SHaight, 3/8 .. o.voveennmsesreeensorees 1
a7 | P | 150475]337 e CONNECTOR, EIL.B/B ...\ oviinronanenasnneeennnsee i
38 | P | 247:8]091 @ BUSHING v e eneenaeoeteeeeien e eassns st 4 i
39 | P | 150:73]683 CONNECTOR. Compression 3+ QDY sV 2NPT Lo 2 .
8-25
T6NTS
Rev 1:85

B- 10
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DETAIL B

SEE DETAIL A

' ’“/
B
o
DETAIL A { 3
HEATER BOX ¥
g
N
\\‘ i
N
[
~
Figure 8-15. WASH TANK HEATER: Electric. .
8-26
764175 Rev 185
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c, DESCRIPTION ASSEMBLY
!
J
8-15- | WASH TANK HEATER: Electric, OB V. . X
| WASH TANK HEATER: Electric, 240 V... oooeaie i X
L WASH TANK HEATER: Electric. 4B0 V. . ... X
1 I p | 1504741400}, + HEATER. Electric, 208 V 1
P | 150474| 401 HEATER. Electric, 240 V 1
P | 1504741402 . HEATER. Electric. 4B0 V. ..oooiovncieree s . 1
2 | P {150474{479 o WIRING. Heater, 208 V. ......... ]2
P | 150474420 e WIRING. Heater, 240 V. ... i 2
p | 150474421 | o WIRING, Heater, 4B0 V. ... vnrn oo 2
3 |2 | 150474327 i « o HEATER, Electric, immersion, 208 V. ........ * oo 2
P | 150474]328] | o ¢ HEATER, Electric,/Immersion, 240 V. ....ieeen 2
P | 755715529 ; s ¢ HEATER. Electric, immersion, 380 V. ... oo 2
P ! 1504741329 } e HEATER. Eiectric, Immersion, 480V ... ... 2
4 . e e w ELEMENTS Lottt 222
5 ;& ¢ ¢ RINGS, Clamp. ' 2122
6 ' e o & BOX. Conduit L.l 212]2
7 o o o COVER, CONQUIt BOX .. vviiiii e 212)¢2
3 L ee e NUT......... DU 121212
9 |p | ssuijosn Do e WASHER ..o 14114014
10 [P | 1504740422 e e INSULATOR, Heater 4144
1 o o o o ADAPTER, Termina! Ring ... | 616186
12 l e 0 8 BRIDGE, EIBCHIC v v veevreeeeeaniceaan e 2122
, 13 | P | 1504721358 e G 41414
12 [P | 36202003 .p R
15 | P | 453690{30%! ez 2122
16 |P [ (s 21242
i 17 {P | 501261045, ¢ CONNECTOR BN 3 & . ov i e e 2122
| 18 | P | 79587 00% ! 0 BUSHING © o e et LRERE:
i 19 | P | 150474594 BOX 4SSEMBLY, Heater, 208 V. ... oo oiree oo 1
: P | 150474 (595 | BOX ASSEMBLY. Heater, 240 V. ..o 1
P | 150474594 | BOX ASSEMBLY. Heater, 4BV, ...ooooven e 1
20 | P | 150474593 | » ENCLOSURE COVER [
21 |p li504741588 @ ENCLOSURE L...ooeiiniinie i ae e 11|
22 |P | 150474}584 ' s CABLE ASSEMBLY, Heater BoX ......oovveoreseoere IR
23 {P | 150474604 "« CONTACTOR. Magnetic (1CR.2CR} .... ... 2122
24 | P | 150474 |587 s BLOCK. Fuse 1
P | 150474519 | o BLOCK. Fuse 1
p | 150474521 | BLOCK. Fuse 1
25 | P | 418329500 | » SCREW. Round Head. #10-32x 1 ........ooeeeenees 444
2% |P 46821041 o SCREW. Round Head, #8-32x3/8 .................. 4
p 9374|041 i o SCREW. Round Head. #10-32x 3/8 ......oooooiiverioieens a
P | 462328 {604 | o SCREW, Round Head, 1/4-20 X 3/B......oovieerrecie a
27 {P | 150474603 . ® FUSE 70A oooveiinine 3
P | 1504741602 D e FUSE.BOA. weecrenivranrnninnnns 3
p | 764317|B20| | » FUSE. 0 A. [Box of 10) 3
28 D8 SCREW ..ot alaja
29 1 @ SPACER .ttt e 4144
30 |P | 150474583 SUPPORT, Fuse Box IRRE R
31 | P ] 462328606 SCREW. Machine. Pan Head, 1/4-20 61616
32 |P | 19678045 LOCKWASHER, 18\t ee ettt 6|66
33 |P | 32380061 WASHER. FIAt, 1/8 ..ottt ettt aaeeer i e aee 6616
34 | P | 118380}091 BUSHING oo e een oo e e e IEENE
| 35 | P | 47322)009 SAFETY CONTROL  ooviiit eaves cinn neneeeneeees [
8-27
Rev 1/85 764175
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Inside Chamber | } N
Walt FIG. & 1S
@ \-l. INDEX PART 'V 1 UNITS PER
N NO NUMBER Cc DESCRIPTION -ASSEMBLY
DETAIL A 3-18 JB-1 CABLE ASSEMBLIES: Steam Umits ..o es X
| JB-1 CABLE ASSEMBLIES! Elecinc UNIRS o - X
TP CABLE ASSEMBLY: JB-1 1o Wash PUMP ... 1
SEE DETAIL 8 2 | P CABLE ASSEMBLY: JB-1 to Thermo-switch T
3P . CABLE ASSEMBLY: JB-1 1o Liguid Levet Detector . 1
& P . CABLE ASSEMBLY: UB-1toLight ......c.ovnven s 1 i
5 |P ! CABLE ASSEMBLY: JB-110 Steam Solenoid V-4 ... ... i
8 | P | CABLE ASSEMBLY: JB-1 10 Solenoids V-2, V-3 & V-5 ... [
TP | CABLE ASSEMBLY: JB-1 10 Solenoids V-1, V-6 8 V-7 .. ...... 1
-8 | P | CABLE ASSEMBLY: JB-1to Front Door Swiich . ...t T
g |P | CABLE ASSEMBLY: iAterconnect A (JB-1 to Control}......... 111
WP | CABLE ASSEMBLY: Interconnect B (JB-ite Control) ......... P
1P | CABLE ASSEMBLY: Rear Door Swich .
i . {Double door units only) .. ..ot e 1o
12 | P, 1304741883] ‘ CABLE ASSEMBLY: Interconnect D (Control to Rear Controt
! Panel — Double Door Units Only) 1
i3 P 286 LAMP ASSEMBLY (Without Butbl ... . ..o i 1
i e 7620} @ GUARD . oo ] :
iR 76 1 » GLOBE. Glass T
8, P T52 | e GASKET,Juncuion Box ........ i
TP 75" !« COMPARTMENT, Wiring . ty
l g P 258 PBULB e P
i 1P 051 ' SCREW Pan Head. #10-24 44
‘ ‘ 0 P 3:2) | VENT ASSEMBLY Loy
g 23 k e 570 @ CUFFLVERT Lot sassee e 1
22 ! . TAPE Tremco4d0.....oo..nn. ARlAR]
23 P :2333,067|  « WASHER Flai.1410x3:800 — 8|8
2¢ 1P -30:73)as2 @ SPACER ...ty o T 22
25 |P ' ~32320087| e WUT 7420 ... L g6l8
25 P 80373 [OS‘ o LOCKWASHER, 14 8|8
27 | P "304731583 @ BAFFLE . iiviiiiiiiaiieens i
28 P | “304T3) T | » ASSEMBLY, Plate Cover (Lowes [ ]
22 1P, BBIT1063 [ eNUT 852 8|8
30 | P I 30¢73301 . ¢ WASHER. Flai... 8 |8
31 [P} 2051309 CLAMP. Condunt ........ooivnnnn-n 2|2
32 | P | :50475]098 + DETECTOR. Liguid Level . 272
33 |p | aoarr|a| 1 BOOT L ORI 2|2
- | "Door switch capacitor P-150476-92¢ (11
| Door switch tubing P-150476-926 (2)
| torder couble quantity for double-¢oor uniis)
]
t “*Not Shown
i
H
!
|
*NOTE Secure Bantio Level Deiecior \
using GE 108RT 11 or equal
Figure 8-16. JB-1 CABLE ASSEMBLIES, VENT PACKAGE AND INTERIOR LIGHT. ' ‘ L
8-28 8-29
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28 DETAIL A

Figure 8-17. JUNCTION BOX ASSEMBLY — Steam Units.

. 8-30
., 784175
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‘ \‘ FIG. & !
INDEX PART ' UNITS PER
NO. NUMBER i . DESCRIPTION ASSEMBLY
1
i |
8-17- JB-1 JUNCTION BOX ASSEMBLY — Steam Units.
208 V. PUMP .o etvve i e oo s e X
J8-1 JUNCTION BOX ASSEMBLY — Steam Units,
| A0V PUMIP o tveaer e et s X
\ 1B-1 JUNCTION BOX ASSEMBLY — Steam Units.
L aB0V PUMD X
1| P [ 150474 (918 i BOX ASSEMBLY, Junction (JB-2) 1 1 1
2 |p | 150474908 [ 0 BOX, JUNCHOM « v v e e nneeeeiae et te s 1]
3 | P {150474|905 « PLATE, Mounting 1 i 1
4 1P 90755 | 081 te INSULATOR, Terminal Strip. ..o et PPty
5 (P 90746 {031 e STRIP, Barrier Terminal..........cooveens 1
6 |P | 150474 |96 e BLOCK. Terminal. . o.oo v Tl
7 [P |462328{508 . * SCREW. Machine, Pan Head, §10-32 x 3.4 4 14| 4
8 |P | 462328204 ;. SCREW, Machine, Pan Head, #6-32 x 3B 6|61}6
9 |P 1462328507 . e SCREW. Machine, Pan Head, #10-32x58........... ORI 4 14| 4
10 |P | 37308|0% . NIPPLE. Chase. 1-1/4 : IR
11 [P | 37312]09 i LOGCKNUT, 1-1/4 oo U IR I A A
12 |P 37306091 | ! NIPPLE, CRASE. 378 oot e Tl vt
13 [P 28631091, CULOCKNUT. B34 oo 1 i
14 | ' CONTROL HOUSING ASSEMBLY ......oovvies 1 110
15 {P | 150475 892‘ s TERMINAL BLOCK ASSEMBLY 3 1 1
16 | P ) 150475893 e ¢ BRACKET.End .........ovvvnnn 24212
‘ . 17 [P | 150475 883{ o @ SECTION. Terminal BIOCK .....ovvveneiimeneee 31313
18 | P | 150475{893 o o SECTION, Terminal BIOCK .. .oovuviviiriinarieeere 31333
19 | P | 150475|894} 0 0 PLATE BN 1 \vteeieeieaieennamee s 31313
20 | P | 150475 SSJi o o SECTION. Terminal Block Ground ..........ovooeereens 111
21 (P | 150475 882] L. SECTION, Terminal Block IYARIARY
22 | P | 150475} 882 ' o & BREAKER, Circuit ...........- TPt
23 {P | 150475887 , e o PLATE, Partition ............. 11141
24 | P | 150475|886 0 0 PLATE. ERG oottt 1 1
25 | P | 150475885 « » SECTION, Terminal Block Test Ty
26 | P | 150475896 C e @ RALL. . 1yt
27 | P | 150475891 ]! » » UNIT. Connecting 2|22
28 | P | 150475] 895 e UNIT, COPRECHING < ov i vvee s 3131[3
28 | P 3990|042 * SCREW. Round Head, #10-24 x BB e 51515
30 (P 31705{045 o LOCKWASHER. #10 51515
31 {P 3039|041 o NUT, Hex. #10-24 .. ....... 515|5
32 | P | 1504741244 * STARTER. Magnetic 11171
33 | P | 462328| 206 o SCREW. Round Head. #6-32 x 1/2 3|88
34 | P 3037041 o NUT. HeX. #8-32 ... 0 vvtiivriear e 10110]10
35 (P 18131} 061 o LOCKWASHER. #6 8|88
36 |P 843621 002 ® COUNTER L.ttt T
37 |P 42460( 081 « WASHER, Flat. 3/8 O.D. x 9/64 1.D. x UG e 6|66
38 [P 13334| 045 o SCREW. Round Head Machine, #4-40x 3 8 21212
39 | P | 150474} 502 o HOUSING. CONTOl ..o 1 111
40 | P 934431006 o RECEPTACLE, 37-Pin 1] 1 1
41 | P 93443| 004 » RECEPTACLE, 24-Pin e 11111
42 | P | 150474] 505 GOVER, BOX ovviveninine e s 1 Tl
43 | P} 462328| 204 SCREW, Round Head, #6-32x 3/8 ........vveoiviierrnennes g}l8|8
44 | P | 150474) 909 COVER, BOX ..t 1 1)1
. . L 45 | P | 150473|596 STRAP, Ground BRRE
. 8-31
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INDEX PART v UNITS PER é
NO. NUMBER C DESCRIPTION ASSEMELY
) ] i
i
45 P ' 482338 320} TERMINAL, RING. 88 ..o 515105
a7 P 1462328306 SCREW, Round Head. Macnine, #8-32 x 1/2 ... 1T
48 P 1 1867904 LOCKWASHER, #88 (NOtShown) ... ..o ees 1 1 1
ag P 1531041 NUT. Hex, 8-32 (NOTSROWM) ..o L I
50 P 2 0021 SOCKET i7"
51 P 32352]001 PIN e 4 ta|s
52 P 1504751438 HEATER, 208 V. ......... 3
P 3304761438 HEATER, 240 V. . ... 3
D v 1304751436 HEATER, 480 V. ..... 3
53 P 150473740 AELAY. DPDT (CRE#) (S 2moid V-7 Control) ...ooovne vt 1 1 1
34 P . 1967531041 LOCKWASHER, 56 ..ttt iiiie s 21212
55 P i 3037(043 NUT. HEX, H8-32 ..ottt e e e 21212
38 9, 2137151518 SURGE SUPPRESSOR. it o iy
37 EE T{i8g RELAY. 3 PDT (CRE311Dea" Conrol) ..o . i 1 §
33 ° 70 RELAY. DPDT 1CREZ) (On: 2a' Rinse Pump) . . 1 i i
3¢ 2 83 CAPACITOR ASSEMEBEL™ e e [N IR B ]
1
)
)
1 |
| [ I
1 ! 'l
o .
! 1 .
' i 1
.
o
! )
'
) i
. ! ' '
i : |
16
F—,{__ 5}__ ] i | 1 | - i
T | 2l 149 iiidddd
‘ 1 & 4 |[R 8] | sjod  PROESIER, sooepooRR | @ |
o ] s ] _
, }‘ @.:‘HOJ:"o sileld ot 3rap 811 6] 7] 18] pre——
-1
L I L1 L2 L3 IS
. 28 28 * £ o1 Ophional Rinst Punp on elecnea iy
I | ! DETAIL B 61 27 neated unis only
AN l ' -/ ‘ ‘ Figure 8-18. JUNCTION BOX ASSEMBLY — Efectric Units. ‘
8-32 8-33 B
‘ 764175 - Rev 1 85 Rov 1'85 764175
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FIG. & l
INDEX PART UNITS PER
NO. l NUMBER DESCRIPTION ASSEMBLY
| |
8-18- JUNCTION BOX ASSEMBLY: Electric Units,
DOB V. PUMP . ocetveeeen s X l
JUNCTION BOX ASSEMBLY: Electric Units, |
A0V, PUIMD .. oo eveeen s e PX
JUNCTION BOX ASSEMBLY: Electric Units, 1
BBO V. PUMP Lot ee e e e s l X
1 [P 150474 (918 BOX ASSEMBLY, Junction {JB-2) ... t i i
2 {P | 1504741908 @ BOX, JUNCHON .o et ee et it
3 |P | 150474905 @ PLATE, MOUNTING . tr e 11
4 {P | 90755|091 o INSULATOR, Terminal Strip LN IR I
5 |P 90746 |091 o STRIP. Barrier Terminal.........ooviver e R TR
6 [P [ 1504741916  BLOGCK. T@rMiNal .o\ veer oo 11
7 | P | 462328 (508 o SCREW. Machine. Pan MHead. #10-32 x 3/4. . ......oovvoinns 44414
8 | P | 462328204 « SCREW, Machine. Pan Head, #6-32x3/8 ..........oovioeee 6|6 ]|6
Q9 |P |462328 507 o SCREW. Machine, Pan Head. $10-32 x 5/8.. 47414
i0 P 373051081 NIPPLE. Chase, 1-1/74 .. ... oo B 10
1| P 37312091 LOCKNUT, 1-91/4 L .. e e .. 1 i 1
i2 |P 37306 {091 NIPPLE, Chase, 3/4 . ov i 1 1 1
13 ,P 2953 1091 LOCKNUT, 3/4 LR RS I
i4 CONTROL HOUSING ASSEMBLY ..o AN A I
15 |P | 150475892 o TERMINAL BLOCK ASSEMBLY ... .ooiviaiieeeee 1)1
16 (P | 1504751891 e o BRACKET.End .............- 21212
17 {P !150475883 s » SECTION, Terminal Block 3133
18 P . 1504751893 o o SECTION. Terminal BIOCK «...vo v 31312
io Ip ! 150475 (894 o PLATE. End slals
20 EF’ ; 150475 {88 o o SECTION. Terminal Block Ground .......oovivriens 1 1y
27 |P | 150475882 o o SECTION, Terminal BIOCK .. ... oooiviire i RARYARK
22 |P | 150475889 s ¢ BREAKER, Circuit 1 i 1
23 | P 150475887 o o PLATE, Partition (O
4 P | 150475886 o e PLATE. ENd......ccvvnnns [ R
25 P 1150475885 e o SECTION, Terminal Block Tesi IR
P f7823:71804 e o o PIN Tesi ..., . CE
2% |P {150475]|896 PR - 7N L 1]
27 |P 1150475890 o 0 UNIT. CONNEBCHING «.ovvvivee e 2122
28 |P | 150475885 @ @ UNIT. CONNEBEIING L. ovivinci e 3133
29 P 3990|042 o SCREW, Round Head. #10-24 x 3/8 ... ...ovviniecnnns 515715
30 P 31705)045 o LOCKWASHER, Internal TOOth, #10 ...o.ovvevvnvnnenves 9195
31 P 30391041 o NUT, Hex, §10-24 .. t9]e]s
32 1P | 150474} 244 o STARTER, MaAgN@UC ..o\ vvvavnvs e 111
33 |P | 462328206 s SCREW, Round Head, #6-32 X 192 .. ..ooviirei v gi18|8
34 |P 3037|041 @ NUT. HEX. B6-32 ..o ieniinaen e 10 {10]10
35 |P 181311091 o LOCKWASHER, Internal Tooth ............ g8i18]|8
36 |P | 84362|002 @ COUNTER ... 1Ty
37 |P | 42460[091 o WASHER, Flat, 3/8 0.0 » 9/14 1.D. x /16 61616
3 |P 13334 | 045 e SCREW. Round Head. #4-40 x 3/8 2122
39 | P | 150474600 ¢ HOUSING. Comtrol ....oovvevanians 1y
40 | P | 93443006 o RECEPTACLE, 37-Pin .... INEER
41 |P | 93443004 e RECEPTACLE, 24-Pin ... 1yt
42 1P | 1504741590 COVER, BOX . o\ievvieienarineaaann it vl
43 |P 12451 041 SCREW. Machine, Pan Head, #86-32 x 1/4 .....ooooevnnninnne 41414
44 | P | 150474 909 COVER, Box vy
45 |P | 805411091 STRAP, GrOUND ..ottt ae ettt vlvpt] )
8-34
764175 Rev. 6/83
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FIG. & - w
INDEX ' PART UNITS PER
NO. NUMBER DESCRIPTION ASSEMBLY
i
a8 P | 4623381320 TERMINAL, RING, #8 ..o 51515
a7 P | 462328 |306 SCREW,. Round Head Machine, #8-32 x 1/2.........oovven e Tl
48 . P 19679 041 LOCKWASHER. #8 {Not Shown) 1 1 1
49 P 31531041 NUT. Hex, £8-32 (NOUShOWNR) «ovor e it
50 P 84352 |002 SOCKET 77T
51 P 84352 {001 BEN e e 919 |9
52 ' P [ 150476 |439 HEATER, 208 V. . ot 3
©P | 150476 |438 HEATER, 240 V. ... .........- 3
1P | 150476 436 MHEATER, 4BO V. L. i 3
53 P | 150475|740 RELAY, DPOT (CRE#) Tt
54 P 19675 1041 LOCKWASHER, BB ... ... 21212
55 P 3037 |04 NUT, HEX, 8832 .ot mme s 21212
56 I[P | 150474521 BLOCK. Fuse 1
P | 150474518 BLOCK, FUSE . oottt eee it ie e 1
57 P 3949|042 SCREW, Round Head, 1/4-20 x 3/4 ... ...oieivaenonres 4
P 39304045 SCREW. Round Head. #10-24 x5/8 .........ocuinerens 414
58 P 3040|042 NUT, Hex, 1/4-20 4
38 P 26962 1061 LOCKWASHER. Internal Tooth, 1/4 ... ... 4
60 P | 1504741601 FUSE, 35 A. (NOUSROWN) .ot 313
2 [ 150474608 FUSE. 50 A, (NOTSROW) .. oo ee e 3
S 513 SURGE SUPPRESSOR L. .o Vi
3. = 41597 FUSE. 15A (For Opt.onal Rinse Pump) ....ooove e ERN R N
I 589, HOLDER Fuse tFor Opuonal Rinse Pump) ........oovvnne I 1
gz @ 740. BELAY. DPDT (CREZ 1Oplional Rinse Pump) ..ot R
3z ® i68 RELAY 3 PDT(CRES (Door Control) ....ovovviiaenns i

fRev 1485
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‘ g INDEX PART v UNITS PER
| H | NO. NUMBER | C | DESCRIPTION ASSEMBLY
RN § [— ]
: o] - ' | .
ey e | Ll ) i g | CONTROLLER WIRING HARNESSES .. ovvreeiecren x
7 ¥ 5 S |
— - . i i
e . l : > Q } 1| | 1504751993 | HARNESS ASSEMBLY. WHTING o ovverre e 1
SR - ' ' ' 2 [P | 93443|003 i o RECEPTACLE, 37-Position (J20) 1
il = - { . . 3 |P | 93443{004 1 e RECEPTACLE, 24-Position (J21) i
S R I \ i 4 {p | 93896046 o PLUG, 12-POSHION (P23) .+t vvereeennmeaameeeanis e
o i 5 |P | 93829001 « BLOCK ASSEMBLY, 20-Position {P1A. P18, P2A) .......... 3y
— 6 [P }150822|043 o PIN, CONACT .o vvieeieeieaeeanons 5 |
: i 7 |P | 1508221031 e PIN, Contact ............. 63| |
4 s |P | 1508221032 » SOCKET, Contact 19|
% g {P | 84198(00% e SOCKET. Contact 5 !
10 [P | 84104001 0 TIE, CAIDIE + v eeeeemm e 6 !
E 11 | P | 150474 1250 WIRING ASSEMBLY: Secondary Panel...........covronens 1 ‘;
4 12 [P 84229 001 ¢ HOUSING. Receptacle. 30-Position (PiB) . oviiiniees 1 !
! 13 {P | 84187003 e CONTACT. Recepracie (P18 P231 ... vvoerereoie e 28| i
! 14 [P | 90819|091 o TERMINAL, 56 SIUC © oottt 8 !
‘; 15 1P | 14590091 o TERMINAL, #6 Stud 2 l
16 | P | 129278001 o TERMINAL, #6 Stud 4 |
l 17 e | 90895091 « RECEPTACLE. 174 Lug 2 !
\ 18 |P | 321191081 o RECEPTACLE, 174 Lug . ‘ i
I 19 | P | 150475 (877 o TERMINAL, 1/BLUG o oonrnenerrneenes 8 i
; 20 |P | 150475{978 o TERMINAL 1/BLUG ooreooer e 6 |
! 21 P 93896 | 045 « HOUSING, Recepiacle, 18-Postion (J23) .. i '
22 | P | 50822043 0 PUN. CORIBEL e v et nee e e e et et 6 !
: 23 [P | 150822 |02 @ PIN, COMACE vt eee e et e e et 9
i 24 |P | 93443{002 » HOUSING, Recepiacle, 16-POSIION (J22) L...vvvvien o i |
) 25 |P | 84205|00i o HOUSING, Pin, 26-PoSIION {P3AY L..uiioeeieienanre i !
' 26 |P | 84207{002 1 0 PIM GORLACE v v e eeneeae e e e et et a3y |
27 |P | 8192|001 ¢ JACKSCREW. FEMAIB ...\ inrnieeieaneeencnennees 4
i 28 {P | 9383800 e PLUG. 9-Position (P5) ..... i
i 29 [P | 84198{00¢ e SOCKET, CONtact ........«.- 5
! 30 {P | 84205|002 o HOUSING. Pin, 38-Position 3
31 |P | 84229|005 o HOUSING, Recapiac 2 24 Py P23 L Lo RURTUUT
32 |P | 150822003 MARKER Tig ... .. ... I e 5
Light &
Swiiches @
Thumbwhee! ==
s Swiicres Qﬁ
§
Rocker
Switches PO
1 e
o ~@® ®
Figure 8-19. CONTROLLER WIRING HARNESSES. ‘ ‘ \
8-37
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| FIG. & s
* INDEX PART vt UNITS PER
NO. NUMBER ' C DESCRIPTION ASSEMBLY
i
8-20- . MAIN CONTROL AND BOX HOUSING ASSEMBLY ......... X
1 1P | 150476805 COVER, LOUVEIET .. i ittt e 1
2 [P | 74308]061 SCREW. Truss Head Slotted, 510-32 x5/16 ................. 11
3 {P | 31705}045 L LOCKWASHER, #10 ...\t 8
: 4 | P { 150473301 WASHER, Flat, §10 ... 8
: 5 |P | 150475{976 BLOCK, Mounting 1 ;
' 6 |P | 93821{001 FILTER. LIN@ © ..ot et T
i 7 |P | 150475924 SPACER L\ttt R R |
8 |P 89174 1091 BLOCK. Terminat, 6-Contacts ............. 1
g 9 |P | 150475(940 HOUSING ASSEMBLY, Control 1
p : 10 | P | 150476 (377 CABLE ASSEMBLY ...ttt 2
’ } 1| P | 90991091 LOCKWASHER. 8 ...\ttt 6
o 12 |P 3967 |01 ! SCREW. Round Head Slotted. ¥8-32 x 1/4 . 4
i 3 |P 3960|041 { SCREW. Round Head Slotted, #6-82 x 1/2, 2
14 | P 18131091 v LOCKWASHER. 6 ................. : 14
15 | P | 146402001 POWER SUPPLY ASSEMBLY (Repa 1
P | 764317835 ® FUSE.3A.125V (F401).B0% 0I5 . oviuirierrrieinen .. AR
P | 764317|778 * FUSE 3A.250V {F402).BOXOf5 . oovirreeiirnnneenn. A/
16 |P | 84116(002 L LOCKWASHER, 86 ...t 22
17 [P | 84117 (002 ' SCREW. Pan Head. #6-32 X 5/16 .. .....oveiviiiee i i2
18 |P | 40357045 . SCREW. Seli-tapping. #6 x 1/4 10
) 19 |P | 129352050 b OPLATE, Identification .. ....ovueveiee et 1
. 20 |p | e3762|001 CHASSIS, WEIGEC « e e e eeeas e i
\ 21 P | 136714001 BRACKET ASSEMBLY, Receptacle 1
22 |P | 129030001 BAR Card GUIGE « ..ttt a
23 |p | 84225]00* GUIDE. Card 6
24 |P | 84226{00% i TAB Locking . 9
25 |P | 14658800 PC CARD #2 (Repaved P-784183-023) . . . ........... 1
26 |P i 146586)00¢ PC CARD #1 (Repaired P-764193-022 . .......... !
27 | P | 760244004 MOTHER BOARD & CHASSIS ASSEMBLY
Repaired P-764193-009) ......... U 1
28 |P | 83528001 ; D Locking. CPU . ........ e '
29 |P | 83528{007 TAB 1D LOCKIAG 1 00 .\t e 1
30 INOT USED) « ottt
31 |P | 84467 001 PLATE. Side 2
32 |P 3038 |041 NUT, Hex, #8-32 2
33 | P | 150476 |608 CLIP. Retaining 2

® 0. J

8-39
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Figure 8-20. MAIN CONTROL AND BOX HOUSING ASSEMBLY.
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Fligure 8-21. PANEL ASSEMBLY: Primary and Secondary.
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER (o] DESCRIPTION ASSEMBLY
8-21- PANEL ASSEMBLY: Primary and Secondary ................. X
1 | P | 150475812 DOOR ASSEMBLY, Secondary 1
2 | P | 150475932 PANEL. Front ... ...t P
3 | P | 150475(931 SUPPORT, Primary Panel ..... ... 1
4 (P | 90991{091 LOCKWASHER, #8 ... ittt 6
5 [P 3967|041 SCREW, Round Head Slotted, #8-32 x 1/4 ... ] 4
6 | P | 150475(928 SPACER ... R 4
7 0P 453231091 SCREW, Button Head Sock_e'('Cap, #8-32 x3/8..... ... 10
8 |P 37796 |09 WASHER. 3/8 0.D. x 172 1.D 4
9 |P | 150475|878 PANEL, Primary Contro! (Repaired P-764193-024) ............ 1
P | 764317}536 o LAMP (Box 0f 10). .. oo A/R
10 NOT USED
1 NOT USED
12 NOT USED
13 NOT USED
14 | P ] 150475|909 HINGE ASSEMBLY, BOHOM ... oo 1
15 | P | 150475908 HINGE ASSEMBLY, Top (Not Shown) ...........oiveanes 1
16 [P | 451761044 SCREW., Flat Head Slotted. #4-40x 1/4 . ... oveien 4
17 | P ] 1504751913 WASHER 2
18 | P 42618 |045 SCREW. Button Head Socket Cap. #6-32x 1/4................ 4
19 NOT USED
20 NOT USED
21 NOT USED
22 | P | 1363151002 SWITCH ASSEMBLY, Thumbwheel 4
23 [P | 150475|955 OPERATOR, ROCKE! ... 3
24 | P | 150475(956 SWITCH. ROCKEr .o 3
25 |P | 839331002 BUZZER ..o 1
26 | P 19675|041 LOCKWASHER. #6 .. 7
27 | P [ 150475{014 CATCH, Magnetic ...............oone 2
28 [P | 150475}991 PROTECTOR, Circuit, 2Pole .......... 1
29 | P | 150475(969 INDICATOR ..ot 1
30 | P | 150475{970 LENS. "Tank Empty” 1
31 | P | 150475972 LAMP, 28 V 2
32 |P | 150475)968 SWITCH, Pushbutton. "Drain Tank” 1
33 | P | 150475971 LENS 1
34 |P 54691041 WASHER, #6 ...t ir it 6
35 [P 3960|041 SCREW, Round Head. # 2
‘36 (P 89174091 B8OARD. Terminal, 6-point 1
37 | P | 150475| 990 SPACER. MOUNtING ... 1
8 |P 3984|041 SCREW. Round Head. #6-32x3/8 .............. 2
39 | P | 150474|177 PANEL. Secondary 1
40 | P | 45323[042 SCREW. Ground, #8-32 x3/8 ............ooovin 1
41 | P 30371 041 NUT, Hex, $6-32 ..ttt 2
42 | P | 91945) 041 JUMPERS . ...t 2
43 | P | 129318| 001 RESISTOR .. it 1
44 | P | 90993[ 091 SCREW. Round Head Slotted. #4-40 x 3/4 1
45 |P | 90713{061 LOCKWASHER, #4 .. ..t aaee e 1
46 | P 13794 | 041 NUT, Hex, #4-40 1
a7 |P 5469041 WASHER, Flat, 147100 x380.0. ... iiiiiiii s 1
® 0
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PART

NUMBER

S
v
o4

DESCRIPTION

UNITS PER
ASSEMBLY

OO ~NO ! BN =
‘00D DUVTWVTDVUTTO

TV T VOO O

PANEL ASSEMBLY

© VDDVDUVDDO

150473
150474
32380
19678
3097
150473
3848
150474
150475
93838
150475

84461
150475

24748
150475
150475
150475
150475

150472
2960
18677
17588
462328
150473

585
440

045
041

002

337

002

|
|

LOCKWASHER, £10 .

CONTROLLER MOUNTING. Singte Door Units .........
CONTROLLER MOUNTING, Double Door Units

BRACKET, U-Boit, 174-20 ..o

SUPPORT. Control Bax ..........
WASHER, Flat, 1/4 .. ... ons
LOCKWASHER, 1/4.... ...
NUT, Hex, 1/4-20 ..............
ANGLE. SUPPOTL. . oive e
SCREW, Hex Head, 1/4-20 x 3/4

CABLE, Interconnect D, JB-1 to Rear Control Panel...........
8 CLAMP, Cable ..\ttt

PLUG . oottt e e
CONNECTOR. EH,3/8 ..o
CONDUIT. Extra Ftexibie, 3/8 x 48
SOCKET. Contact .......vevrmvniennes
TERMINAL ., . e

.
®
C
17
I
z
o

SWITCH. Pushbution

LENS. Pushbutton, “STOP™ .. e
INDICATOR o ettt e a e
LENS., INPROCESS" ..ttt

80X ASSEMBLY. Controt {See Figure 8-20)
NUT. Hex, £10-32 ..

WASHER., Flat, 810 ..o i

SCAREW. Pan Head Machine, #10-32x3/8 ...

JAaNMP

i
1
IR
13 [13
717
1l
212
1
i
1

1

1
8
1

1

i

i
1y
i
212
61|86
6186
Fad B
2

C- 13

8-43
764175

C- 14
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FIG. & s T
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
t
8-23- | P | 150474372 DOOR ASSEMBLY, Hinged (Units shipped before 8/84) ....... X
v 1P | 1504741349 DOOR v oo 1
2 1p | 150472330 o DOOR ASSEMBLY. BACK ... ooovorronssonsrsesnsee 1
3, P | 150474337 0 GASKET, DOOT e e onnae e 1
& | P | 43038209 e SCREW, Pan Head. #8 Type B 32
51 p | 150874 ja24 o HANDLE .+ e e E
6 | P | 150474347 . 1
7P 4 o GASKET. Door Glass . .....oooocvnrerne e F e 1
DETAIL A g 2 ; . S.L@S% Doo; ht H \ 1
P 3 . . Door. Right Hinge i
DOOR OPEN SWITCH P 3 e LINK. Door, Left Hinge
W0lP .
1P .
12(P .
131°P .
14| P 2724 e PLATE. Adjusting. ..
5P 40135| 061 SCREW. Button Head. £10-24 x 5/16 3
16 | P | 1504741298 WASHER, SEANNG .+« v oreeean e e 18
17 lp | 12685080 LOCKWASHER, #10 |3
Part of 18 1ot 31705]045 LOCKWASHER. .204 1.D. x 381 0.D 8
Handle =~ . . 19 | P | 1502731552 SWITCH LEVER ASSEMBLY IR
= ;\\\ . - : , 20 | P 1150273355 SCREW, ShoUIder, £8-32 .. ..ouvrraenrraeseso e i
8 \,,:.\\ SEE DETAILA B ‘ ‘ 21| P | 3:62]041 WASHER. Flat. .147 1.D. x 3 8 O.D e
BETAIL C .\3; K', i \;::/ "’: :p‘ b 22 ; P 909?3] 041 SCREW., Rc?und Head.‘ﬁvﬁo x 34 2
“ . ~ ~\\.\ 23 ;P 1504731351 PLATE, Switch Mounting i
' ./\ 20 1P| 307531045 LOCKWASHER, £8 .o\ o oeeenenasnmmmns s g
coet : 3 . 25 Lp | 13792043 NUT. 84-40
@ SEEOETALE @ . 26 | P ss.-slosm NUT. #8-32, nE
[ 27 | P | 1504721908 GWITCH + oo e et o e 1
l 28 | P | 150274353 FRAME ASSEMBLY i
} 29 | P { 1502741355 GASKET. DOOF .« evvnve !
& 30| P | 150272354 PLATE. SEBIAG . .o vrervers crnemennes ont 1
& 31 | P | 1502731679 GASKET. DOOT « e ver oo wreaeernnnnes 3
' 321 P | 150:73] 671 BAFFLE, WALEE o eeen oeereemnemmenan e 1
Nl L 33lp| igisi]osr SCREW. Round Head. 1028 8 7 16 «...voreeeeesrmnsieess :
/ 34 | P | 8645061 NUT, HEX, 10-28 1 oot e camereane orne e 24
. 35 | P | 150473 725 ANGLE. Top Trim 3
! 36 | P § 150473 | 301 WASHER. Flat ...oovneann ooees 20
! ' 37 | P | 150473 724 ANGLE. RH. Trim 1
/ { 38 | o | 150473 | 723 ANGLE, LH. Trim . ‘ !
/ . 39 | p | 1504731623 COVER. Access i
; 40 | p | 430349 045 SOREW. Button Head, #10-23 X 5746 oouveuivn e 2
4
L
OETAIL.D:
Figure 8-22. DOOR ASSEMBLY: Hinged. (Units shipped before 8/84) . ‘ L
- 8-44
764175 8-45 ‘
Rov 1485 Rev 1/85 764175 o
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DETAIL A
DOOR OPEN SWITCH

A0 ) * g~ SEE DETAIL A .

. . P 4

: . \A\g}/ < g

DETAIL C Ny - ) )\ ; et

Hanale

28

V
i

L

DETAILO SEE DETAILB

Figure 8-23A. DOOR ASSEMBLY: Hinged. {Units shipped after 8/84)

8-45A

P

D- 3
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™
(FIG. &

INDEX PART UNITS PER
NiO. NUMBER DESCRIPTION ASSEMBLY
8-23- | P | 150474372 DOOR ASSEMBLY. Hinged (Units shipped after 8/84) ... X

1| P | 150474 {349 DOOR .\ttt e 1
2 (P | 150474 | 330 ¢ DOOR ASSEMBLY, BaCK ... oooov on v 1
3| P | 150474337 8 GASKET, DOOF «evvriitree e e 1
4 1P | 430354 (09 ¢ SCREW, Pan Head =& Type [= I 32
5 | P | 150474 |424 . i
6 | P | 150474347 . 1
7| P | 150474262 . 1
8 | P | 150474264 . 1
9 | P |418332;457 o SUPPORT ASSEMBLY. Door. R.H. i
P | 418332456 o SUPPORT ASSEMBLY. Door. L.H. ..o i
10 | P | 150474338 0 PIN e 2
11| P | 42641109 o RING., REIBINING .0 ovoe v e 4
12 1 P ] 150474344 0 SPRING. DOOI. ot ieerie e 2
3|P 224396061 6 NUT. JBMD oot e 2
14 | P} 150474348 @ PLATE. AGIUSHNQ «onnrereamsm s i
15 | P | 29136[0861 SCREW. Button Heac =10-24 x5/16 . ...ooovvoeereees 32
16 | P | 1504741298 WASHER. Sealing . ..o.vvvvirine e i8
17| P 19685| 061 LOCKWASHER, #10 . ooiimrair e 10
18P 31705) 045 LOCKWASHER. 204 10.%x 38100, ... vvvieieee 5
19 | P | 150473552 SWITCH LEVER ASSEMBLY L.t |
20 | P | 150473555 SCREW, ShOUIGEr. #8-32 . ..o v 1
21| P 5488 | 041 WASHER. Flat, 137 1D x3/80.0. ... 2
22 | P | 90993} 041 SCREW. Round Heag, #4-40 X 3/4 . ..ooveiiiiceenns 2
23 | P | 150473551 PLATE. Switch Mouring i
24 | P} 307431045 LOCKWASHER. 84 . ... oo S 2
25 1P 13794 | 041 NUT. #4-40 . ... .00 weeenns 2
26 | P 8645061 NUT.=28-32.......c0 —oennis i
27 | P | 150474906 SWITCH ...ooove s i
28 | P | 150472801 FRAME ASSEMBLY . oottt i
29 | P | 150474355 GASKET. DOOT « e veei e 1
30 | P | 150474 | 354 PLATE. SAING .. oeoeenerre s 1
31| P | 150473|679 GASKET. D00 ottt e i
32 | P | 1504731671 BAFFLE, WAIBT .+ .\ vveennrenrrarnasr e 1
33| P | 18151061 SCREW, Round Heac 10-24 x 7/16 .. &)
34 | P | 150473623 COVER, ACCESS -.v  cvrenvnenenoene s e sies i
35 | P | 430348 |045 SCREW. Button Heac. =10-24 x 5/16 .. 2
36 | P | 7643191852 BRACKET ittt et 2
\ J
8-458
Add. 1/85 AL
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FIG. &
INDEX PART UNITS PER
NO. NUMBER DESCRIPTION ASSEMBLY
!
8-24- P | 150474 ;404 DOOR ASSEMBLY. Stiding (Units shipped before 8/84) ... X
i DOOR ASSEMBLY. Sliding (Units shipped after 8/84) ...... %
1 |p | 150472 255 DOOR ASSEMBLY ...t eiiei e eneie 1l
DETAIL C 2 [P | 150474263 GASKET oot 10
Wriis shipped before 8 3 | P | 150474264 GLASS, DOOT . . e iv i oaae e eaee e A
' 4 {P | 196851061 LOCKWASHER, #10 - os oo eae o 8 |e
5 |P 39761041 SCREW, Round Head Slotted, #10-24 x 2 212
DETAILD 6 | P | 150474986 SLEEVE, TUBE + v vse et eeeeeeenienaeee e 2|2
} 7 | P | 150474 ‘ 412 HANDLE, DOOT vt ent e oeenenei et 10
1 SEE DETAILB 8 P 90993 | 091 SCREW, Round Head Slotted, #4-40 x 3/4 ... 213
N T g | P | 150474]906 GWITCH o+ oo oo oo 1
B, ' ! | P | 150473|780 SWITCH e e 1
el | | EE DETANL C 10 | P | 1504724] 367 INSULATOR + oo 1
; . P | 150473,781 INSULATOR  — e vt e e aee ey e 17
@ k &‘C;/’/\‘ o 11| P | 1504731542 PAD. WIDET « 1 ee o oeseeeaneinonees R 11
m ' o o~ ™, 12 | P | 150473 i 877 PILE HOLDER ASSEMBLY 101
| Tl J 13 | P | 462328364 SCREW. Tapping, Pan Head. 8:32x3 8 ... ovoveeone 17117
m LA s 14 | P | 150474990 SUPPORT, Spring. Right Hand ......o.ooorvoreree 1]
P 4R 15 | P | 1504731302 WASHER. Flat, 3/16 1.D. x 7/16 O Do 202
X 16 | P | 1504724}304 ACTUATOR, Switeh, RIght HENE ... 1
¥ | = P | 150473772 ACTUATOR. Switch, Right Han¢ 1
St 17 |P 31531 0e1 NUT, Hex, #8-32 ... ooooreeranee o 10110
/ y 18 | P | 19690081 WASHER. LOCK, #8 . ...\ oeveenens 25|25
~A ) 19 | P | 55611081 WASHER. Flat, 3/16 1.0 X 578 O.D.. 1. ovvreonareaeene 1010
DETAIL A 20 | P | 150473 (50 ANGLE e oo e e e e e 22
21 P | 150518 003 PN, RO« ottt e e e 6 1)
22 | P | 430364093 SCREW, 6-32 x 3/8"(Not Shown) 16 {16
23 | P | 1504741299 WASHER, Saling . ....vtovrernor e 4] 4
24 {P | 76239{061 NUT, Hex, 1/4-20 ..o 8|8
25 | P | 1504731134 SCREW, Flat Head Slotted, #8-32 x5/8 ........oonivnns 1010
26 | P | 150473589 GUIDE. Door. Right Hand 1)
27 | P | 150474} 203 GASKET . 2|2
28 | P | 150473} 591 SHIM - oo oottt e A/R|A/R
29 | P | 1504741 246 BRACKET .+ e e et ettt e 2|2
30 [P | 19686| 061 LOCKWASHER, 14 .. ... 8!8
31 | P | 462009] 443 SCREW, Hex Head, 1/4-20 x 5/8 a|a
32 | P | 150474 242 SPRING, EXIENSION ..\ vvveeiernreenns 212
33 | P | 150474] 258 SUPPORT, Spring, Left Hand L 1 s
34 | P | 51067|069 SCREW. Round Head Slotted. 1 4-20x 3/8 .......oonvenes 44
35 | P | 150474] 247 SHAFET, DIUM e e eeneeeteee e 212
36 | P | 46038061 PIN, Cotter, 1/8 x 1-1/4 a|a
a7 | p | 15047¢f 218 DRUM .. eeeee e e e 212
38 | P | 150474} 245 SPACER 4| a
39 | P | 150473|692 GTRIP. WEAT v v e iseneeeaneare e s 212
40 | P | 150474 411 SPACER, INSUIAMOT . oo e e e ieaeenes e 2|2
41 | P | 462009 241 SCREW, Hex Head, #10-32 X 38 ... ovouenmnanarieees 6|6
42 | P} 150473674 PILE HOLDER ASSEMBLY 1]
43 | p | 150473] 645 PAD. Wiper R
. 44 | P | 150473693 TAPE, Sealing A/R|A/R
X a5 | P | 150473| 690 GUIDE, Door, Left Hand ..o oooreeiiianeaananees 1
DETAIL 8 ‘ 46 | P | 150473|778 PLATE, SWITCR oot e e 1
Figure 8-24. DOOR ASSEMBLY: Sliding. ‘ N _J
8-46 8-47
764175 Rev 1185 Rev. ‘{85 764175
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Figure 8-25. SUPPORT BRACKETS. ‘ .

8-48
764175

D- 7
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|
s |
X PART UNITS PER
NO. | NUMBER DESCRIPTION ASSEMBLY
t
o i
§-25- SUPPORT BRACKETS. Single Sliding Door units ... X
' SUPPORT BRACKETS, Singie Hinged Door Units ............ X
. SUPPORT BRACKETS, Double Sliding Door Units. ..........- X
1 P | 150474} 301 KINOB oo e ettt e e 21212
2 | P | 462328| 364 SCREW, Pan Hedd, #8-32x3/8 ... o ovviviemeemrrreeee 8] 2|6
3P 90991 | 091 LOCKWASHER. #8 ... e 21214
4 1? 150474 305 GOREEN, REIUSE o .eveveerine i nnnes oo 212
| P 1 150474)649 SCREEN, Refuse .. ..ovverrvear e 2
5 L p | 150473| 559 BRACKET, Support (Detergent Bottle) ... 1111
6 |P 76230 091 LOCKWASHER, 1/4. ... v 2122
7 p | 462009 442 SCREW, Hex Head. 1/4-20 x 1/2 6| 6110
8 ' P | 150474477 STRIP, SPONGE o ovvrerevennnn i eesssnsr s mmr oo 2
g | P | 150474551 TRACK. e e e e e e e e 21212
W0, P 756661061 SCREW, Flat Head, #8-32 % 1/2 ... vrerrrenmeee 4| 414
¥i o4 Py 150473| 681 LATCH e e 21212
2 P 150473| 682 CLEVES oo eee e eaee e 2122
13 P 43238 061 TN = 1o | R R 21212
14 P | 418309} 662 SCREW, Flat Head, 174-20 X 1/2 ..o 4|4 4
15 P | 150474| 549 SUPPORT. Track «.vvvviverieneones 2322
16 P} 130474|992 DEFLECTOR. Waler ........oovvvne 1
17 P | 1504741993 DEFLECTOR. Water (Not Shown). . 1
18 P | 150474| 984 SPACER .t e 24
19 P | 418237|602 SCREW. Machine. Hex Head. 1/4-20 x 1/2 6116|186
20 P 11504741299 WASHER. S€aling ......ovvevvrvnnrieens i2 322
27 P 150473| 718 BUUIT LOGK + o veeneeneeie e amne st 16|16 {20
22 P | 150276{001 SCREW, Self-tapping. 28 x3/8 Type B .......... PR 31343
23 P | 150474]913 FILLER. Cover TPt
24 P+ 31688091 WASHER. Flat 212}2
25 P 150474 910 COVER .......ovvnn 1]
2% P 19678] 045 LOCKWASHER. 1/¢ 21212
27 P 3846091 SCREW. Hex Head. 1/4-20 x 1/2 21242
28 . P | 150474461 SUPPORT, S1arer BOX ..o vovvrrvnnnmammernnmmmmrsrscess 11|
k
!
3
8-49
764175
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PART
NUMBER

DESCRIPTION

WVTVTVVUVOUVDVTUTD

150473
156473

8647
19685
150473
150473
150473
90575
49353
76239
150473
91620
150473
150473

CONDENSER Vapor
TAPE. Tremco

NUT. Hex, 210-32
LOCKWASHER. #10
CHAMBER. Vent

LOCKWASHER. 174

WASHER. Flat, 2501 D.23/800. ...........
NUT, Hex. 1 4-20

CONDENSER ASSEMBLY. Lower

SCREW, Hex Hg.. 10-16 3 8Lg. -oovvvvee
WASHER Flat =10

DEFLECTOR . .

)

UNITS PER
ASSEMBLY

Figure 8-26. VAPOR CONDENSER ASSEMBLY: Chamber Vent.
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Flgure 8-27. VAPOR CONDENSER ASSEMBLY: Piping.

8-52
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FIG. & : 'S
INDEX PART Ty UNITS PER
4 NO. NUMBER c DESCRIPTION ASSEMBLY
i
8-27- , VAPOR CONDENSER ASSEMBLY: Piping ..........oooonnn X
1| P | 150a73) 712l CAP, PIIG o oottt e 1
2 | P | 150474|665 GASKET. COVET « v ettt ta e e 1
3 | P | 150474]673" PLATE, COVEY v eeeeeete e e 1
4 {P 6992} 081 TEE. Compression, 3/8 O.D.T. x /4 1P.S. .....ooovionees 1
5 | p | 150474659 TUBE .« v v oo e e e e e 1
6 |P | 46365|091 | COUPLING, Compression, 3/8 0.D.T. x 1/41PS. ........... 1
7 | p | 4623285661 | SCREW,Round Head Slot, #10-32x 1/2......oovvnnn 6
8 |P | 19685 oew{ ] LOCKWASHER, #10 6
9 | P | 28924|0911 1 NIPPLE, Brass............. 2
10 [P 1616091 . ELBOW, 1/4 X 1/8 ... ...... 2
11 {P | 150474221 | NOZZLE, Spray ..voosvo oo 2
12 i NOT USED
13 | P | 150476 {316  CLAMP, HOSE ..o ieerem e 2
14 | P {15073 {713 HOSE. Drain 1
15 | P 11504746601 TUBE oo oot e e 1
16 |P 46366 {091 f ELL. Compression, 3/8 0.D.T. x 1/4 LP.S. ... 1
17 | P | 1504741172, BREAKER, Vacuum, Anti-siphon. 174 N.P.T. ... ... 1
18 |P | 20226|081' ' COUPLING, Compression, 1/20.D.7 x V4IPS ... 1
19 |P | 1504741675 TUBE..... PR 1
20 |P | 89723|097; A APTER ottt et 1
21 {P.]150474{768" VALVE, Solenoid, 174 NPT .o o i 1
p |.764316| 146" o KIT. Repair 1
p | 764315(486 " ¢ COIL i 1
22 |P | 89740|09° SLBOW.80° L 1/20.D.T.x 14055 Lo 1
23 | ¥ | 150474 |16 BUSHING. FIUSP v e ee ettt eeeen e aeaeees 1
24 |P| 90225 |08 CUNION oot 1
25 [P |150473 7351 | ADAPTER ..oiiieiin o 1
26 |P | 150474 515 i CABLE ASSEMBLY. Vapor Condenser 1
|
. .
i 1
1 :
'
!
b
!
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DESCRIPTION

~

UNITS PER
ASSEMBLY

_ELBOW.Street, IN.P.T....ooovnivineee
. PLUG. Pipe. Br.. 1/2N.P.T. .
UNION,ITNP.T. e

RINSE PUMP OPTIONS: Pump Only.....0......

SCREW, Hex Head, 5/16-8 x5/8 ... .....c....t
LOCKWASHER, 5/18 ..o
NIPPLE. Stainiess-steel, 1 N.P.T. x 1-3/4 .......

NIPPLE. Stainless-steel, 1 N.P.T.x3-3/8 .....
PUMP, Rinse .
8 PUMP i e
8 MOTOR . . e
ELBOW, Street, 1-1/4 NPT ... et
NIPPLE, PVC. 1-1/4 NPT, w1317
ELBOW. 1-VANP. T ..o
NIPPLE. PVC, 1-1/4 NP.T. x 28-3/4 .. ...........
UNION, 1-178 NPT, o
NOT USED

NIBEBLE PVC, -1 NPT w10

NIPPLE PYC i1 A NPT 5314 L.

RINSE PUMP OPTIONS: Pump With Storage Tank..........

TANK ASSEMBLY. Storage (See Figure 8-29) ..............
CABLE ASSEMBLY.Rinse Pump ...t
o CONDUIT. 1/2. Extra Flexible. 2410ng ......ovvvhvnvnnnn
¢ CONNECTOR, BT 2 vt
¢ BUSHING .....ovveiaiiinenes

RELAY DPDT, CRE-3. . teiiiririeaim e
SCREW, Round Head, 86-32 x3/8 .........oviviviiiennnn
LOCKWASHER. 88 ..........coovn

NUT. HEX, 88832 o iutrerareeniae e e aaans
RINSE PUMP COMPONENTS .. o
VOLUTE

IMPELLER Lottt e
PIPE PLUG . . cvtier v smctsmm e
SEAL WITH SEAT
VOLUTE BOLTS (Not Shown) ....covvvvnnenor "
ADAPTER PLATE ...iiiiiiit e
SHAE T Lttt i
IMPELLER LOCKING SCREW WITH WASHER ..
ADAPTER BOLTS
MOTOR BRACKET
MOTORBOLTS ..ot ees

BASE « ottt
GASKET .oeiiiiiiiiiinnes
HOLDER. Fuse {Not Shown) .
FUSE, 15-AMPD . .. vt et inenirironcarananananss
TEE.INPT ... i
CIRCUIT BREAKER Rinse Pump

© Electncally heated unis only

T e a N BB

I S N

- W - N =

ORI N = B R - o =

DR~ &N

- - =
- R - —

P
I I 3 e

D- 13

INDEX PART
NO. NUMBER
8-28-
: 1 |\P | 462009 {663
2 vp | 196797041
: 3 | P | 150474324
DETAL A - 4 | p | 1504741147
RINSE PUMP & MOTOR - - 5 1p " 3442|091
’ B | P | 150484334
-2 .7 {R 1150474323
© 8 |P | 150474449
: P | 764316 | 071
Wash Pump P |754316 | 049
' g P | 150472 | 901
10 |P | 150474 698
11 [P | 79318091
12 [P | 150474 | 698
i3 1P | 79101] 091
14
|15 P 1150474) 697
b 16 [P | 150472700
17
13 | P | 150474515
19 |
20 }P | 91060 091
2y P 150122 | 001
22 | P | 150475( 740
23 | P | 462328 204
24 {P | 19675)| 041
25, 3037} 041
% |
27 | P |764316|050
28
g 29 'p | 764316051
<! 30
t(\,‘ 31
N 32 |p |764316 {052
o 33 |p |764316 [053
i o
I I as
IOO*J : 36
N 37
Y § 38 | p | 764316 | 070
( ag | P | 150474 § 589
~ 40 | P | 150474 | 597
41 | P | 48687061
' \L 42 | P | 150475 | 889
)7\%1 JB81 {Referencel
L NS
Figure 8-28. RINSE PUMP OPTIONS. . . \
8-54
764175
Rev 1 83 Rev | 85
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" FIG. & s
¥ INDEX PART v UNITS PER
NO. NUMBER (o3 DESCRIPTION ASSEMBLY
8-29- TANK, Storage Option ... oo cneaiarir e X
1 | P | 150474} 691 TANK, SIG1RGE -« o vrvine s 1
2 | P | 462328} 666 SCREW, Pan Head, 1/4- 20x1/2 P PP 5
3P 493531 061 WASHER. Flat, 251 1.D.x 562 0.0, ... .ccooivivnarnnn. e 5
a4 | P | 1504741695 COVER, Storage Tank ) R
5 | P [ 150474 251 NUT. Speed, 174-20 .. ... oo 5
6 P | 150474688 DEFLECTOR, Water ..........c. oot e 1 | ]
DETAL A 7 1P| 8647|061 NUT, HEX. <ot 2 1 |
g | P | 150474(298 WASHER, Sealing 4
9 | P | 462328|566 SCREW. Cross Recessed. Pan Head, #10- 32 X2 oo 2
10 (P 48699 061 BUSHING, Reducing. 3/8 N.P.T. x 1/4 N. PT. 1
11 | P | 76858081 ELBOW, 3/8 NPT, ottt ae e 1
12 | P | 48703061 NIPPLE, Staintess-steel,. 3/8 N.P.T. x 4=1/2. .. oo 1
13 |P 76241| 061 ELBOW, Street, 3/B NPT . i 1
14 1P | 350473]85¢ FLOAT ASSEMBLY L. e s 1
15 ‘ e BALL, Staintess-steel, 3diameter ... 1
16 H o LOCKNUT, Stainless-steel ........ooviivirviein i onss 1 i
17 o ROD. S1aINIESS-SIBB] ...\ttt e 1
- 18 o SCREW. Knurled-tiead, Stainless-steel, £8-32'x 3/8 .. R |
19 ¢ SUPPORT, Rod. Stainless-sieel . 1]
! § 20 o WASHER, Flat, Stainiess-sieel .. 1
) 23 e DISC. Viton Rubber........... e 1
) 22 e ADAPTER, Stainiess-steel................... 1
23 PIN, Cotter. Stainless-steel .................. 1
24 | P | 150474583 1
7 25 P 321:0109" 1
26 | P | 150474694 1
27 | P | 1504741693 !
|
k] ¥ . 4 g ‘
Figiire 8:29. TANK, Storage, Optlon. . . . \ e o ) ) L J

8-56 ' 8-57 . 5
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SEE DETAILA

Figure 8-30. WATER TEMPERATURE BOOSTER

8-58

764175
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: Steam.
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ﬁ
FIG. & S
INDEX PART v UNITS PER
NO. NUMBER c DESCRIPTION ASSEMBLY
8-30- | P | 150474651 WATER TEMPERATURE BOOSTER: Steam .................. X
1 | P | 150474620 BOOSTER, SIEAM . oo vt eeet ettt cnmaaieeeeaneeeas 1
2 0 CASING .« oottt ettt et e 1
3 e GASKET, Casing Flange .........ooooviiiiieinnnes 1
4 ¢ o PLATE, Base ...coovvii s 1
5 o NUT, Manifold Hotding ............... 2 :
8 * RING, Manifold Locking .............. 2
7 o GASKET, Manifold ................... 2
8 e COIL ASSEMBLY. Manifold 1
9 |P | 2104|091 STRAINER. Steam, 1 NPT, .t 1
10 | P | 20354|091 NIPPLE, 1 X T=1/2 oot e et e e e N 1
it P 4841 0G1 TEE, Reducing, 1x 34 % TNFPT L
12 | P | 77452{ 05i GAUGE, Pressure, 0-805. 1 & .ovenianes covvnneneinns 1
i3 12 | 150472 852 VALVE. S618n01d. 1 NPT o 1
VP 1 7643316) 150 * KIT Reoparr A B
EP 764315] 480 L e CO. o 1
12 tp | 2300371 05 | COMMECTOR. 3 8Swaight ..o e o i
5 1p | 5232 00t UMION ~ BB T oot e e e :
“& 1P| 29354) 09 NIPPLE “m 4. . . ... e e 1
N 1638 09 ELBOW NPT Sieet 1
13 1e | 29374] 09" MIPPLE 10610 . . i
39 P} 29382) 09" NIPPLE * %312 . .. . oo i ¢
20 ,°P 1637 | 093 ELBOW. 1 x 314 NP T i
21 P 42471 093 SFUD. Male, 374 Urion 1
22 |P 29031 091 NUT. Union. 3/4 Union 1
23 1P | 190004 091 STEAM TRAP, 372 L.\ttt e et 1
'P | 30397091 KT REDBIT + v ee e e e e et et e e e et !
24 P} 37115| 084! SWITCH ... 1
25 1P | 24748]09) BUSHING ........conns 4
26 ;P | 8063909 CONDUIT. Flexible, 3/8 x 7 1
27 1P }150474 |62 BOX. Conduit ............ . i
28 |P | 82674091 LABEL Warmng ............ N 3
28 |P 8681 | 09 NUT, CONG: -« e et e e e e e e e a
30 {P | 31299093 NEPPLE. CONG. vt oot oot ottt eeees 1
31 | P | 150474623 THERMOSWITCH, 172 NPT .o inaeene 1
32 |P 6263 {091 BUSHING, ReGUCING. 1% 152 .t tiae et i
33 |P | 41845091 TEE, Reducing. 1-1/4 x3/4 ..........oo... 1
34 |P 3571|081 BUSHING, Reduding. 1-7/4x3:4 .. ....... 1
5 |P 1636 { 091 ELBOW. Street, /4 NPT . ..o .. 1
36 |P | 32859 |09i NIPPLE, 3/4 x 212 ..o oo 2
37 [P ] 43524 |08t UNION, 3/4 NPT, .... L
38 | P 150474615 GAUGE. Dual 172 N P T, et i
39 P 4925 | 091 TEE, Reducing, 3/4 x 1/2x 3 & 1
40 |P | 32854 |08 NIPPLE, 3/4 x 1-1/4
41 |P 4032 1091 TEE.IMANPT. ...,
42 |P | 150474 {617 CHAMBER, AIIL 378 NP T Lttt iieeennieainnnns
43 P | 150150 [001 VALVE. Safety, 3/4 N.P.T.. 80#
a4 |P | 46149045 SCREW, Hex Head, 5/8-11x 1-1¢4
45 |P | 19682 (041 LOCKWASHER ...ttt eeee i
45 |P 3104 |045 NUT, Hex ........
47 P 1150474 }622 STAND ..........
48 {P | 90746 091 STRIP, Terminal
L a9 |P 3987 |041 SCREW, Round Head, #8-32 x 3/4
8-59
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FIG. & S
INDEX PART v UNITS PER
NO. NUMBER Cc DESCRIPTION ASSEMBLY
8-31- WATER TEMPERATURE BOOSTER: Electric, 208 V. ...+ X
WATER TEMPERATURE BOOSTER: Electric, 240V..........- X
WATER TEMPERATURE 8OO0OSTER: Electric, 480V, .......... X
1 [P | 150474632 BOOSTER, Electric, 208 V. ..o vvvn i 1
P | 150474| 613 BOOSTER. Electric, 240V. .......... . 1
P | 150474| 614 BOOSTER, Electric, ABO V. o vevieeeen e .. 1
2 |P 292921 091 NIPPLE. 3/ NP T x 1-1/2 Lo 2122
3|P 4932} 091 TEE, 3/4ANPT. ... 31318
4 P 292911 0913 NIPPLE, 3/a NPT x 1-1/4 oo 414454
5P 1635/ 081 ELL. /NPT [ 11131
6 |P 1313] 091 COUPLING, Pipe, 172 N.P.T. 21212
7P 291627091 NIPPLE, 172 NPT X1 oo 2122
g8 P 29294091 NIPPLE. 3/ANPT.X2 oo 313413
g |P 4923|091 TEE, 3#4 x 3/4 x W2 NPT ovieni et A/RIA/RIA/R
10 P 29293 091 NIPPLE, 3/4 N.P.T. x 1-3/4 1411
11 | P 47601091 VALVE. Ball, 3/8 NPT .o 1 1 1
p | 764076|091 é KIT. Seal |amRjasRAR
p | 756639] 061 @ BALL o0t A/RAR
P | 756640{ 061 @ STEM Lot ai e .. A/RIAIR
12 | P 89986| 091 ELL, URION 374 NP T Lo i 21212
i3 | P 34431 09 PLUG. Pipe. /ANP.T. oo 1] v
14 | P | 150474617 CHAMBER, Al . oo | 111
15 1P | 1504741815 GAUGE. Pressure/Temperature ..........oooee-mrsrsmesss 1111
16 . VALVE, Relref, Pressure/Temperature ... e IR i
17 - GAUGE. Pressure/Temperature ... ........ooooeeerresssoes Tt 1
18 . VALVE. Pressure Reducing 111
19 | P | 29302 j0S NIPPLE 3 aNPT. RS o rem i nt 1 vt
21|° 1374 JOC1 COURLING P2, 3aNP T vt T LR i 111
‘Suppted with electric boosters
p ) 4 i [+ L
Figure 8-31. WATER TEMPERATURE BOOSTER: Electric. ‘ . W ]
8-62 8-63
fhnkies " Rev. 6/83 Rev. 6/83 764175
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PP 2 | NOTE Hold Down Scieen
kS igrmished separaiely irom .
s songle dolly ' ‘
1 .

e 8‘;32. SPINDLE DOLLY WITH HOLD DOWN SCREEN. (Units shipped before 6/83)

NOTE Suppoit Rack juimisheg
separaiely irom soindle dotly

Figure 8-33. SPINDLE DOLLY WITH HOLD DOWN SCREEN AND SUPPORT RACK
(Uvnils'“shipped after 6/83)

igur
Figu g ) -~ ~
) : N FIG. & S
a T INDEX PART v UNITS PER
g . i NO. NUMBER c DESCRIPTION ASSEMBLY
o PART v’ ' UNITS PER
INDEX ;
NO. | NUMBER c DESCRIPTION . ASSEMBLY 8-33-
f ; . 1| P} 15047404 DOLLY. Spindle, 4-Spindle X
: X P | 150474045 DOLLY. Spindle, 8-Spindle X
ca Y e, 4- Gdie ... e e e
g-32- | P | 15047¢{0ec} | OOLLY Sowndte, &-Spin . X P | 150474025 DOLLY, Spindle. 16-Spindle X
P | 150474045 ! DOLLY. Spindle. $-Spindle .. RUUENN . - - )
| e e x v Pt 150474 1047 DOLLY. Spindie. 25-Spindle .. X
P | 150474] 046 i DOLLY. Spindle 16-Spindle ... ... T X p | 150474 | 048 DOLLY. Spindle. 43-Spindle X
p | 150474 047] - DOLLY Spindle, 25-Spindie . . . .o o oo s ? X - Spindle. 45-f ’
P | 150474{048 . DOLLY, Spindie. 49-Spingie ... ..o crveer ooee I 1| Plisoarafier * SCREW, Hex Head Nozzte ... 49
SCREW Hex Hoad Nozls 20 P § 150474 | 133 e SCREW. Hex Head Nozzte . ..... .. .... alalsies
[ c7al 197 . IEW Heow r: e S rER i -
bR ‘SOhZZ |2,3 » SCREW. Hex Heao Noazzle B I g |16]25 2P lSOu:t: r3§ e TUBE.Nylon ........ ...... e e 41 8 1e
P { 150474113 > . o ] alolié P} 150474 [ 437 e TUBE.NylOn ... ... 0 vioiinannns 25 | a0
2 | e | 150474136 e TUBE. Nylon .. . e e e e s | as | 20 3| P | 150474138 6 PLUG. Pipe, 1/8NPT . ... .. e, 41 6] 81012
p | 1504741 437 « TUBE Nylon : - ialels]|i0]re a| P| 29134061 e WASHER. Flat, 1720 D x 17/64 glslsis]|s
3 | P | 150474134 o PLUG Prpe, BNPT ... oo . Ceee slsla|s]s 5| P | 150474 |02 © WHEEL ......oovvvvnns oon g|lsisle]s
+ |p| aoi3s|061 o WASHER, Flat, /20D x17/6410 x1°32 ........ slalslsls 61 P | 150474 {135 ® PANEL. G voviins oo N EEEREEEN
5 L P | 150474[024 o WHEEL ... N R lalal i 7| P|is0s7af12¢ ¢ O-BING ....viien t{ v v
6 | P | 150a72]135 » PANEL. Gnd . - i AR TP P U IS 8| P 150473} 768 * SCREEN. Hold-down I R BTN T
7 P | 150474] 129 ¢« O-RING.. .... RIS s Tt Al amlA/RA/RIAR g | P 150473 {765 RAACK, Support. 4-, 9- and 16-Spindie (See note) ....... A/RIA/R|AR
g | P | 150474] 467 SCREEN, Hotd-gown (See Note) ..... IRREEAT Al IR A A I ‘ . P 1150473 | 766 RACK, Support, 25-Spindle (Seenotel ................ AR
\_ a | P | 150474} 425 o SPRING, Extension ........ .. . . e e j . \_ P [ 150473 | 767 RACK, Support, 49-Spindle (Seé noie) ..... .......... {ABJ
8-64 R 8-65
764175 Rev 1 85 Rev 1/85 764175
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Figure 8-35. NOZZLE DOLLY.

o M
FIG. &
INDEX PART UNITS PER
NO. NUMBER DESCRIPTION ASSEMBLY
Figure 8-34. CHAMBER ARRANGEMENT WITH SPINDLE DOLLY AND HOLD DOWN.SCREEN
{Units shipped atter 6/83)
- ~ 8-33- | P | 150474} 378 DOLLY, Nozzle, 64-Nozzles X
P | 150474] 379 DOLLY, Nozzle, 81-Nozzles .. X
FIG. & ‘ s p | 150474 | 380 DOLLY, NOzZzle, 144<NOZZIES v vroeorreeneneicnnnmenes X
INDEX PART v UNITS PER
NO. NUMBER ¢ DESCRIPTION ASSEMBLY 1 | P | 150474 127 SCREW, Hex HEad NOZZIB. ... ...vvioeneeanannaasreeinns 64| 81144
2 | P | 150474[ 134 PLUG, Pipe. /8NP T .. 1161824
8-34 3 | P | 150474| 024 WHEEL v v e e e e et et v e e an e s gls8is
CHAMBER ARRANGEMENT 4 | P | 49134]061 WASHER, Flat, 1/2.0.D 217 641D x 1732 ....ooiiiiiiiinns sj{8]s
5 {P | 150474] 129 0O-RING 1
v | P | 150473763 SUPPORT. Glassware 2 6 | P | 150474393 RACK ASSEMBLY, Bottom . ... 1
2 | P | 150473 768 SCREEN, Hold-down PRI 1 P | 150474 394 RACK ASSEMBLY. Bottom ... ... 3
3 [P | 21580061 SCREW, Truss Head 1+4-20 x 1 LG 8 p | 150474} 395 RACK ASSEMBLY. Botiom . 1
¢ | p|150473 1295 WASHER, Flat, i ¢ ‘ ‘ 8 7 | P | 150474] 442 RACK, Divider ...... ...... 2
£ | P [ 150674 }299 WASHER, Sealing 16 P | 150474| 443 RAGK, DIVITRr . oot e eour e v eiinnareenannns 2
6 | P| 76238}061 NUT.HEx. 17820 . . e 8 ‘ . L P | 150474} 444 RAGK, DIVIGRI -1 v vieevaeeaeaens onain e anieaeaaes 2
\_ — _/
P Rev 185 8o
" Aev 1/85 b
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FIG. &
INDEX PART UNITS PER
NO. NUMBER DESCRIPTION . ASSEMBLY
g-34- | P | 150474} 120 PIPPETTE CLEANER ASSEMBLY: Flooded Sysiem ..........- X

11 plisos7al1s7 CANISTER ASSEMBLY. Dolly

2 | P | 150474} 024 WWHEEL .+ eveeevmeerannrcnsmnnnieses

3 1P 1 491341061 WASHER, Flat ..o vcnnnees e

¢ | p [150474[129 O-RING oo vrenneeraim et ss s

5 | p | 150474 | 097 (COVER ASSEMBLY ...uvisnnsriinneemaneonees

6 |p | 36683]061 o PIN.ROIl «...cvne

7 | P | 150474099 «ACD........

8 | P | 150474 L096 GASKET .......oo- s

9 ip | 150474]094 CANISTER .. ovveineetanesre s e ans sy et

10 [P | 12531}061 SCREW, Round Head. #6-32 x3/8 ............ PUTOUUTDUP 2

1t e | 19684061 LOCKWASHER, #6 2

2 | p | 150474126 RING ASSEMELY

13 | P | 150478125 RETAINER, Pipette ...... it DO PP

8-68
s Rev 1485
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Figure 8-37. GENERAL PURPOSE DOLLY.

vprags Widusies
tgm Gepenal Pullse

Add. 1185

— Y
FiG. &
INDEX PART i UNITS PER
NO. NUMBER DESCRIPTION | ASSEMBLY
8-35- P 150474 | 148 POLLY. General Purpose X
v [P ] 1504741 024 T = T 8
3'{P | 491341061 WASHER. FLat 8
3 DOLLY .o ooerienrnnnmensenes i
s [P | 150473}765 RACK Suppori. 4-,9- and 16-Spindle (See notey ......... . AR
P 1504731766 RACK, Support, 25-Spindle {SEe notel .....cooooemvvneres AR
L P | 150473767 RACK, Suppoit, 49-Spindié [See fdiel .. .o.onrereoeees AR
8-69
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